AHHOTAIUU PABOYUX TPOI'PAMM JUCIUIIVIMH, IIPAKTUK U I'HA

JAucuunanHbI 00s13aTeIbHON YacTH

AHHOTAaIUs padoyeil MPOrpaMMbl TUCHUILIHHBI
«HHocTpannsii sa361k» (b1.0.01)
1 Heab AUCHUNJIMHBI — MPUOOpPETEHHE 00YyJYarONUMHUCS O0IIeH, KOMMYHUKATUBHON U
npodeccHoHATbHON KOMIIETCHIIUN, YpPOBEHb KOTOPHIX Ha OTACTBHBIX JTamax S3bIKOBOM

IIOATrOTOBKH IIO3BOJISAACT

HCIIOJIB30BaATh

I/IHOCTpaHHHﬁ SA3BIK IIPAKTUYCCKHU KakK B

npodeccuoHaIbHON (MPOU3BOACTBEHHOW W HAYYHOH) JESATEeIbHOCTH, TaK MW s Ienei

caMm000pa30oBaHUs.
2 B pe3syabrare
0akajiaBpUaTa J0JIKeH:

H3y4YCHUHd TUCHUIIJINHBI

o0yyalomuiicd 10 Mporpamme

Obnadams CIEeayIONMMU KOMIETEHIUSIMU:

CDOpMI/IpyeMLIe KOMIICTCHIIMH

WNHaukaTophl TOCTHXKCHHUS KOMIIETEHITUN

YK-4. CiocobGeH ocyIecTBIsITh
JIETIOBYI0O KOMMYHHUKAIIUIO B YCTHOU U
NUChMEHHOU (hopmax Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickon
denepanyuvi ¥ KHOCTPAHHOM(BIX)
A3bIKe(ax)

VK-4.3. Beaer nenoByro nepenucKy Ha MTHOCTPAaHHOM
SI3BIKE C YI€TOM OCOOCHHOCTEH CTHIIMCTUKH
OQUIHATBEHBIX TUCEM U COIIMOKYIbTYPHBIX Pa3IUIUn
VK-4.4. BoinonHsieT 11t IWYHBIX 1EIeH IepeBo
oUIHANTBHBIX U MPOPECCHOHATBHBIX TEKCTOB C
HMHOCTPAHHOTO SI3bIKA HAa PYCCKUH, C PYCCKOTO SI3bIKA Ha
WHOCTPAHHBIIM;

VYK-4.6. YcTHO peacTaBisieT pe3ynbTaThl CBOCH
JEeSATEIbHOCTH HA HHOCTPAHHOM SI3BIKE, MOXKET
MOJIJICPKATh PA3rOBOP B XOJI€ UX 00CYKIICHUS

OIIK-6 CniocobeH npecTaBisiTh
pe3yNbTaThl CBOCH paboThl B YCTHOM
Y TUCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU U
MPaBWJIAMU, TIPUHSATHIMH B
npo¢eCCHOHATIBHOM COOOIIECTBE

OIIK-6.3. IIpeacrapinser pe3yabTaTshl padOTHI B BUE
TE3MCOB J0KJIaJa Ha PYCCKOM UM aHIJIMHCKOM SI3bIKE B
COOTBETCTBUH C HOPMaMU M NPaBUJIAMH, IPUHATHIMH B
XUMHYECKOM COOOIIECTBE

OIIK-6.4. '0TOBUT IpE3eHTAIHIO 110 TeME paboThI U
MIPEJICTABIISIET €€ HAa PYCCKOM U aHIJIMICKOM SI3BIKAaX

3namo:

- OCHOBHBIE CIIOCOOBI  COYETAEMOCTH  JIEKCHYECKHUX €IUHHUI] U  OCHOBHBIE
CJIOBOOOpAa30BaTEIbHBIC MOJICIIH,

- pYCCKHME OKBUBAJICHTHl OCHOBHBIX CIIOB U BBIPQKEHUNW peud B Mpolecce

MEKIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOICUCTBUS;

- OCHOBHBIE NIPHEMBI U METO/bI pepeprUpOBaHUS U AaHHOTUPOBAHMSI JIUTEPATYPHI;

- TaCCUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHcCJie OOIIEHAYYHYIO U CHEIHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO Il PA0OTHI HAJl TUIIOBBIMU TEKCTAMU;

- IpUEMBbI PabOTHI C OPUTHHAIILHOM JTUTEPaTypOil Ha MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHATILHON JIUTEPATYPON HA HHOCTPAHHOM S3BIKE;

- paboTaTh CO CIOBapEM;

- BECTU IICPCIIUCKY HA U3y4aCMOM SA3BIKE C HCJIBI0 MCKIMYHOCTHOI'O U MEXKKYJIBTYPHOI'O

BSaHMOHCﬁCTBHﬂ;

- BECTH PEUEBYIO JICITEILHOCTh MPUMEHUTENHHO K chepe ObITOBOM M podeccHoHambHOM

KOMMYHHKAIUH.
Braoems:

- UHOCTPAaHHBIM SI3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYJIbTYPHOIO OOIICHMS,
HaBbIKAMH M YMEHHUSIMU pPEUYeBOl JeATENbHOCTH MPUMEHUTENbHO K cdepe OBITOBOM H
npodeccuoHaTbHON KOMMYHHMKAIIUK, OCHOBaMH IyOJIMYHON peyH;




- OCHOBaMH peeprpoBaHus 1 aHHOTUPOBAHMS JIUTEPATYPHI HA U3y4a€MOM HHOCTPAHHOM
S3BIKE.

3. KpaTkoe coaepxxaHue 1M CUMNIHHBI

Pasoen 1. I pammamuueckue mpyoHocmu uzyuaemozo a3vlka

1.1. JInuHble, NPUTSHDKATENbHBIE U IPOYUE MECTOUMEHHUS.

CrpskeHue ri1aroja-cBsi3KHy.

N3menenue rinarona-cBa3ku B opMax Hacrosiiero BpemeHu. OOpa3oBaHHe pa3IMUHBIX
BHUJIOBPEMEHHBIX (OPM C MOMOIIBI0 Tiarona-cBs3ku. OOpa3zoBanue u ymnorpebnenue Gopm
MIACCUBHOTO 3aJI0TA.

1.2. Tlopsa0K CcIIOB B MPEAIOKEHUU. DMPATUICCKHE KOHCTPYKIUH.

2.1. Uapunutus. ®opmbl nHpuauTHBA. [IpogomkeHHbId U Mep()EKTHBIN WHOUHUTHB.
Oynkiun vHOUHUTHBA B mpemiokeHud. OOpazoBaHue W ynorpeOieHne WHPUHUTUBHBIX
00OpOTOB THIA «CIIOKHOE TMOJJIekAIlee» U «CJOXKHOE JOIMOJIHeHUEe». Bapuantel mepeBona
MH(GUHUTUBHBIX 000POTOB Ha PYCCKUH SI3BIK.

2.2. Bupo-Bpemennble (opmbl TriaroioB. OOpa3oBaHHe HPOCTHIX, MPOJOKEHHBIX,
nepeKTHIX ¥ TMepPEeKTHO-NPOJODKEHHBIX BpEMEH. BompocuTenbHble TPEAJIOKEHHUS B
pa3nuuHbIX BpeMeHax. OOpa3zoBaHUE OTpULIATEIbHBIX (POPM II1arojia B pa3IMvHbIX BpEMEHAX.

Pasoen 2. Ymenue memamuueckux mekcmos.

UTeHue TEeKCTOB 10 TeMaM:

1. Benenue B CrielIMaIbHOCTh

2. I.1. MenneneeB

3. PXTY um. I.11. MenneneeBa

IlonsiTue o BUAAX YTEHUS Ha TpUMepax TekCcToB 0 Xumuu, /.M. Menneneese, PXTY um,
J.W. MenneneeBa. AKTUBU3aLUs JIEKCUKU IPOYUTAHHBIX TEKCTOB.

W3yuaroiiee uTeHrne HayYHO-TTOMYJISIPHBIX TEKCTOB O BEIOPAHHOW CHEIMATbHOCTH.

IIpumepHas TeMaTHKa TEKCTOB:

«Hayxka, TeXHOJIOTHS U HAYYHBIE METOIbD»

«XUMHYECKOE TPEATIPUATHE.

Jlekcuueckue  OCOOCHHOCTH  TEKCTOB  HAyYHO-TEXHHYECKOH  HAIlpaBIEHHOCTH.
TepMmuHONOTHST HAYYHO-TEXHUIECKOH JTUTEPATyphl HA N3Y9aeMOM SI3bIKE.

Pasoen 3. Ilpaxmuka ycmuoti peuu

IIpakTHKa YyCTHOM pedu IO TEMaM:

1. «I"'oBopuM 0 cebe»,

2. «B ropomey,

3. «PaiioH, T1e g KUBY».

Momnosorudeckasi peub 1o TeMe «o cede». JIekcuueckne 0COOEHHOCTH MOHOJIOTUYECKON
peun. PeueBoii 3TUKET MOBCEIHEBHOTO OOLIEHNS (3HAKOMCTBO, MPEACTaBIECHUE, YCTAHOBICHUE U
MoJJep)KaHue KOHTaKTa, 3alpoc W CooOlleHue HHPOpMaIUH, MOOYXJIeHHe K JAeHCTBHIO,
BbIp@)KEHUE MPOChObI, corjacus). DOHETHUYECKHE XapaKTepUCTUKH HM3y4aeMoro s3bIKa.
Oco0eHHOCTH AUATOTUYECKON peyun 1o MPOWIEHHBIM TEMaM.

4 O0beM yueOHOoIl TUCIUITHHBI

Cemectp
Bcero
. 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
Bun yueOHoi paboTh A A A A A
€150 IR I 15T el B OB Rl <1 OB i B o e

e R R R R R R R A e

KonrakTHas padora — ayiuTopHble 5,77 208 | 178 64 1,33 48 1,33 48 1,33 48

3aHATHSA:

Jlexun - - - - - - - - - -
Tpaktryeckue 3austus (113) 577 | 208 | 1,78 64 1,33 48 1,33 48 1,33 | 48
Jlaboparopubie pa6oTs (JIP) - - - - - - - - - -
CamocrosiTeIbHasi padoTa 3,21 | 1154 | 1,22 | 43,8 | 0,66 | 23,8 | 0,66 | 23,8 | 0,67 | 24

KonTakTHas caMOCTOSTEIbHAS 321 i 122 ) 0.66 ) 0.6 - 0,67 -
pabota




CamMocTosTenbHOE U3yueHUe
pa3zeNioB AUCITUTITHHBI

115,4

43,8

23,8

23,8

24

Buabl koHTpOJIS:

3ayer 0,02 | 0,6 | 0,01 | 0,2 | 0,01 | 0,2 | 0,01 | 0,2 | - | -
IIpoodonoicenue mabnuyvl
JK3aMeH 1 36 - - - - - - 1 36
KonTtakrnas pabora — 0,4
MTPOMEKYTOYHAS ATTECTAIIHS 1,02 1 0,01 0.2 0,01 0.2 0,01 0.2 1
[ToaroToBka K SK3aMeHY. 35,6 - - - 35,6
Bu1 MTOr0oBOr0 KOHTPOJIA: 3a4yer 3a4er 3avyer IK3aMeH
CemecTtp
Bcero
. 1 cemectp 2 cemecTp 3 cemectp 4 cemecTp
Bun yueOHoi paboThI A A A
3E |Actp.u| 3E Actp.y 3E (;Tp' 3E chp 3E (;Tp
O01mas TpyT0eMKOCTh AUCITUTLTIHEI 10 270 3 81 2 54 2 54 3 81
Konraxtuas padora —aymuropueie | 2 | 156 | 178 | 48 | 133 | 36 | 133 | 36 | 133 36
3aHATHA:
Jlekmun - - - - - - - - - -
Ipaktuueckue 3austus (113) 577 | 156 | 1,78 48 1,33 36 1,33 36 1,33| 36
JlabopaTopusie pabots! (JIP) - - - - - - - - - -
CamocTosiTeTbHAsI padoTa 321 | 8,6 | 122|328 | 0,66 | 179 | 0,66 | 17,9 0,67 | 18,0
KonrakTHast caMmocTosATenbHas ) ) ) ) )
IéaGOTa 3,21 1,22 0,66 0,66 0,67
aMOCTOSITENIbHOE H3YUEHHE 86,6 32.8 17.9 17.9 18
pasiesoB AUCIUILINHBL
Buabl KOHTpOJISL:
3auer 0,02 | 0,6 001 02 | 0,02| 01 | 0,02 0,2 - -
IK3aMeH 1 27 - - - - - - 1 27
KonrakTHas pabora — 0,3
MIPOMEXKYTOUYHAS ATTECTALHSI 1,02 1 0,01 02 0,01 0.2 0,01 0.2 1
[MoxroToBka K SK3aMeHY. 26,7 - - - 26,7
By MTOroBOro KOHTPOJIS: 3ayer 3a4yer 3avyer IK3aMeH

AHHOTaNUs padoyeil MporpaMMbl IUCUUILTUHBI

«®uaocopusn» (51.0.02)

1 Heab aucuunjauHbl — cOPMHUPOBATH Y CTYJIEHTOB KOMILUIEKCHOE IMPEACTABJICHHUE O

ponu u mecte ¢uiaocodpuu B CHUCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAayK,

MMO3HAKOMUTh MX C OCHOBaMHM (uiiocockoro 3HaHMS,

TCOPCTUYCCKUX U ITPAKTHUICCKUX 3aad.

2 B pe3yabTare
0akaJlaBpuAaTa J10JIKEeH:

U3YYCHUA

AUCHHUIIINHBbI

Obnadamsb CIEAYIOUIMMU KOMIIETEHIIUSIMH:

o0yuawmuiics

nmo

HGO6XOI[I/IMI)IMI/I IJid peIICHUA

nporpamme

dopmupyembie KOMIIETEHIITUH

NuaukaTopbl 10CTHKEHUS KOMIIETEeHIUH

YK-5. Crniocoben
BOCIIPUHUMATDH MCKKYJIIBTYPHOC
pa3zHooOpasue oOmiecTBa B
COIHATbHO-UCTOPHUYECKOM,
THUYECKOM u bunocodckom
KOHTEKCTaXx

YK-5.1. OtmeuaeT u aHaTM3UPYET OCOOEHHOCTH

MEXKYJIbTYPHOTO B3aUMOIEUCTBUS (IPEUMYIIIECTBA U
BO3MOYKHBIE TPOOJIEMHBIE CUTYAIMH), 00YCIOBICHHBIE
pa3IMuueM dTUHYECKUX, PEITUTHO3HBIX U [IEHHOCTHBIX

CHUCTEM;
YK-5.2. Tlpemiaraer crmocoObl TPEeOA0ICHHS

KOMMYHUKATHBHBIX GapBCpOB IIpU MCKKYJIbTYPHOM

B3aUMOJICHCTBUU

YK-5.3. Onpenensier ycaoBUs HHTETPALUU YIaCTHUKOB
MEXKYJIBTYPHOTO B3aUMOJIEUCTBUS JUISL TOCTHKEHUS
IIOCTABJIEHHON 1IEJIM C Y4ETOM UCTOPHUUECKOI0 HACJIEAMs U




COLIMOKYJIBTYPHBIX TPAIULIUNA PA3IUYHBIX COLUAIBHBIX
TPYIII, ’THOCOB U KOH(peccHit

B pesynbTare nu3ydeHus JUCHUILIMHBI 00Y4aroIUics JOMKEH:

3namb: OCHOBHOE COJEp)KAaHHE TIJIABHBIX (HIOCOPCKUX MIKOJI ¢ HAIpaBJICHUH,
Mpe/ICTaBUTENeH STUX IIKOJ, CBSI3b M pazinuuue ux Quiocopckux uuer, CBsI3b HCTOPUKO-
(GUI0COPCKUX KOHIEHII ¢ COBPEMEHHBIMU MPOOIeMaMy WHIUBUIAYATHHOW M OOIIECTBEHHON
KHU3HU;

Vmems: TOHUMATh ¥  AHATU3UPOBATh  MHPOBO33PEHYECKHUE, COLMUAIBHBIE |
UHIUBUAYAIbHbIE  NPOOJEMbl  COBPEMEHHOW  JKM3HHM; TPaMOTHO BECTH JHCKYCCHIO,
apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO IO3UIUIO MO 3HAYUMBIM (uinocodhckuM mpodiemam
COBPEMEHHOM JKW3HHU, OMNUpasCh HAa HapaOOTaHHBIH B wucTopuu Guaocobpun Marepua;
MPUMEHSTH MOJy4eHHbIe (prIocodckre 3HaHHS K PEHICHUI0 TPOPECCHOHATIBHBIX 3a/a4;

Braoemyw: npencraBiaeHusiMu o Guiiocopun Kak HayKe U CUCTEMe IIEHHOCTEH, ee MecTe B
CHUCTEeME TYMaHUTAPHOTO 3HAaHWS; OCHOBaMH (UIOCOPCKOTO MBIIIICHUS; KaTerOpHUaIbHBIM
anmnapaToM U3y4aeMoil JUCIUILIMHBL, GUIOCOPCKUMHU METOIaMU aHaU3a Pa3IuYHbIX POOIIeM,
HaBBIKAMU (QHIIOCOPCKON KyIBTYphl S BBIPAOOTKH CHCTEMHOTO, LEIOCTHOTO B3IJIsa Ha
JNEHCTBUTENHFHOCTD U MECTO XMMHUU U XUMUYECKOW TEXHOJIOTHH B IIEJIOCTHON KapTHHE MUPA.

3 Kpartkoe coaep:kanue A CUHITUHBI

Beenenue. dunocodusi, ee mpouCXokACHNUE U POJIb B OOIIECTBE.

Paszoen 1. Ocnosnvie unocogpcrue wikons.

AntnunHas ¢unocodpus (mocokparuku, coductel, Cokpar, Jemokput, Ilnaron,
ApHCTOTEINb, SJUTMHUCTUYCCKU-pUMCKas ¢unocodusi). OCHOBHBIE TPOOJIEMBbI CPEIHEBEKOBOM
¢bunocopun u snoxu Bospoxaenus. Punocopuss Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocBemenusi. Hemenkas knaccuueckas gumocodust. Pycckas ¢unocodus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢unocopun. OCHOBHBIE HANpPABICHUS COBPEMEHHOM
¢bunocopun.

Paszoen 2. Qunocogcrue konyenyuu Obimus u NO3HAHUS.

[IpoGnema ObiTa B uctopuu ¢uiocoduu. [loHATHS MaTepuanbHOro M HJEANBHOTO.
OcHoBHble (unocodCckre HaMpaBICHUS: MaTepUuaIu3M U uaeanusM. [IpuHIun raobaabHOTO
3BOJIIOIIMOHU3MA B COBPEMEHHON HAYYHON KapTHUHE MUPA.

Konnenmuu npoctpancTBa U BpeMEHU B UCTOPHH (puitocouu 1 HAYKH.

[Ipoucxoxaenue co3Hanus. Ponb TpyJaa B MPOMCXOXKACHUM CO3HaHUA. MneanucTuueckue
U MaTepualucTUyecKkue KoHienmuu co3HaHusi. Co3nanme u Mosr. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U A3bIK. CO3HaHNE U CAMOCO3HAHHUE.

Konnenmuu rHOCeoJorud B UCTOpUU  (UIOCOPHUHU: CEHCyalnu3M, paldOHAIIU3M,
CKEITUITU3M, arHOCTHUIIN3M, KOHIICTIIIHS BPOXKICHHBIX UICH, aipropu3M. J(HnajJeKTHKa Mo3HaHUS:
YYBCTBEHHOE U parroHaibHoe. OCHOBHBIE TEOPUU UCTUHBI.

Paszoen 3. [Ipobaemsvr uenosexa 6 ¢hunocoguu.

YenoBek kak mpeameT ¢unocockoro aHanusa B ucropuu Quiiocoduu. I[Ipoucxoxaenue
9eloBeKa: TPUPOAHBIE W CONHAIbHBIC YCIOBHS aHTPONOCONMOTeHe3a. buomormdeckoe u
colMajgbHOE B YenoBeke. HAUBH I, HHINBUYaTbHOCTD, IMYHOCTb.

CwmBICT XKM3HU W TIpelHa3HaueHue dvenoBeka. JKu3Hb, cMepTh, OeccMmepTue. J[BrkeHue
HEHACWJIHSA, €ro poilb B COBpeMeHHOW xku3Hu. llenn wu wnennoctu. CBoOoma BomM U
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIC, PEITUTHO3HBIC, ICTCTHUECKUE IICHHOCTH.

Paszoen 4. Qunocogus ucmopuu u odwecmaa

YenoBek B CHCTEME CONMANBHBIX CBs3ed. JIMUHOCTH M Macchl, CBOOOa M HEOOXOAUMOCTb.
@unocoust uctopuu: QGopmanMoHHAS € UBUIM3ANMOHHAS KOHIEIIMM HCTOPHUYECKOTO
pasBuTHs. [IporpeccHcTckue ¥ NHMKIMYECKAE MOJENW pPa3BUTHA. [ J00ampHBIE TPOOIEMBI
coBpeMeHHOCTU. KOHIenus yCTOWYUBOTO Pa3BUTHS U CIIEHApUU OYAYIIETO.




OO6mecTBo u ero cTpykrypa. ColnanbHasl, MOIUTHYECKAs U TyXOBHas cepbl 00IecTBa.
Konnenuuu rocynapctsa B BICTOpUH Gpuitocopckoit MbIciu. ['paxaanckoe o0IIecTBO U IPaBOBOE
rOCyJIapCTRBO.

Pasoen 5. Dunocoghckue npobremvl xumuu u XuMu4ecko mexHoi02uu

Hay4ynoe u BHeHayuHOoe 3HaHWe. CTpyKTypa HAy4YHOTO 3HAHHS, €r0 METOIbl U (DOPMEI.
Hayunple peBoionMM M CMEHa TUIIOB pallMOHAIBHOCTH. Hayka B COBpeMEHHOM MHpe. DTHKa
HAYKH U OTBETCTBEHHOCTh YYEHOTO.

[Ipobnema cooTHomeHUsT Haykd H TeXHUKU. ColMajgbHBIE MOCIEICTBUS HAYYHO-
TEXHUYECKOTO TMporpecca. JTHYECKUE M IKOJOTHYECKHUE HMICPATHBBI PA3BUTUS HAYKH U
TEXHUKH.

MecTo XUMHH B CUCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpoOJieMa XUMHH KaK HAYKH H
npou3BoacTBa. Lemn w  3amaunm  xumuueckod — TexHosoruu. Crenudpuka  XUMHKO-
TEXHOJIOTUYECKOTO 3HAHUS: PYHIaMEHTAILHOE M PUKIIAJHOE, SIMITUPUIECKOE U TEOPETUIECKOE.

4 O0beM y4eOHOM JUCIHIJIMHBI

. B 3auerneix | B akangem.
Buabl yueOHoli padoThl
eIMHULIAX qacax
OO0mas Tpy10eMKOCTh JTUCHHUILINHBI 110 y4e0HOMY IIAHY 4 144
KonraktHas padora (KP): 1,8 64
Jlexuuu (JIek) 0,9 32
[Ipaktuueckue 3anstus (113) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Buna koHTpOJIsSI: 3K3aMeH 1 36
Bujabt yuebnoii padorsi B 3ayetneix | Bacrpos.
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 4 108
Konrakrhas padora (KP): 1,8 48
Jlexuunu (JIex) 0,9 24
[Ipaxtuueckue 3anstus (113) 0,9 24
CamocrositesbHas padora (CP): 1,2 33
Bua KOHTpOJIA: IK3aMeH 1 27

AHHOTaUus padoyeil MporpaMMsbl THCHHUIJIHHBI
«Hcropus (mcropusi Poccun, Bceodmas ucropus)» (b1.0.03)

1 Heab AMCHMIVIMHBI — (GOPMUPOBAHKE y CTYACHTOB KOMIUIEKCHOTO TPEICTABICHUS O
poAM W MeCcTe MCTOPUM B CHUCTEME TyMaHUTapHBIX M COLMAIBHBIX HAayK, KYJIbTYpHO-
UCTOpPHYECKOM cBoeoOpa3un Poccum, ee Mecte BO BCEMHPHO-UCTOPHYECKOM Ipolecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPHMYECKOTO Pa3BUTHUs; BBEJAECHUE CTYACHTOB B KPYT
HMCTOPUUYECKHUX MPOOJIeM, CBA3aHHBIX C 00JaCThI0 OyayIei npodeccnoHaTbHOM IeATeTbHOCTH.

2 B pe3yabTaTe H3yYeHHs] AUCHMILIMHBI 00y4YaIOLIHUIics 10 NporpaMMe 6aKajiaBpuara

JAOJIKEH:
Obaadams CIeAYIOUTMMHI KOMIIETEHITUSIMU:
®opmupyeMble KOMIIETEeH U NHAuKaTOPHI OCTUKEHUSI KOMITeTEeHIIM I
YK-5.1. Or™meuaeT u aHaIU3UPYET OCOOEHHOCTH
YK-5.  Cnocoben MEXKYJIbTYPHOTO B3aUMOICUCTBUS (IPEUMYIIIECTBA U

BOCIIPUHUMATL MCKKYJIbTYPHOC | BO3MOKHBIC HpO6J’IeMHBIe chyauI/m), O6y0J’IOBJ’I€HHBIe
pa3H006pa3He O6HICCTBa B | pa3JIM4YuEM 3THYCCKUX, PCIIMTUO3HBIX U IECHHOCTHLIX CUCTCM;

COLIMATILHO-UCTOPUYECKOM, YK-5.2. [Ipeanaraer criocoObl mpeoJ0TeHUs
THYECKOM U  (QHIOCOPCKOM | KOMMYHUKATHUBHBIX O0apbepoB MPU MEXKKYIbTYPHOM
KOHTEKCTaxX B3aMMOJICHCTBUU

YK-5.3. Onpenensier yciaoBUs HHTETPAIlA YYaCTHUKOB




MEXKYJIbTYPHOI'O B3aUMOACUCTBUS ISl TOCTUKEHUS
MOCTaBJICHHOM eI C YYETOM UCTOPHUUECKOT0 Hacleaus 1
COIIMOKYJIbTYPHBIX TPATUIIUNA PA3TMUHBIX COIIUATBHBIX
IpyII, STHOCOB U KOH(eccuit

B pesynbraTe nzyueHus: JUCUMILIMHBI O0yJarOIUNACS TOJIKEH:

3uams:

- OCHOBHBbIE HalPaBJIECHHUs, IPOOJIEMB] U METO/Ibl HICTOPUYECKOI HAyKH;

- OCHOBHBIC JTanbl W KIIOYEBBIE COObITHA HCcTOpuU Poccum M MuUpa; OCOOCHHOCTH
pa3sBUTHsL POCCUICKOIO TIOCYIAapCTBa, BBINAIOLIMXCS JeATeNIe OTEUYeCTBEHHOM M BceoOluei
HCTOPUH.

Ymemy:

- COOTHOCHUTH OOIIME€ HUCTOPUYECKHE NPOIECCHl W OTAETbHbIC (DAKTHI; BBISBIATH
CYIIECTBEHHbIE YEPThl MCTOPUYECKUX IPOLECCOB, SIBIEHUH M COOBITHH; aHaIM3UpPOBATh
COLIMAJIbHO-3HAYMMBbIE TTPOOIIEMBI;

- (opMynupoBaTb U AapPryMEHTUPOBAHO OTCTaMBaTh COOCTBEHHYIO IO3MLHUIO IO
Pa3IMYHBIM MPOOIEMaM HCTOPHH.

Braoemy:

- IpEeACTaBICHUSIMH 00 UCTOPUHU KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTapHOIO
3HAHUS,

- IPE/ICTABICHUSAMHU 00 OCHOBHBIX 3TallaX B HCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTUU;

- KaTeropuajabHO-NIOHATUHHBIM alllapaToM U3y4yacMOW AUCLMIIINHBL

- HaBbIKaMU aHAJIN3a HCTOPUUYECKUX UCTOYHUKOB.

3 KpaTkoe cogep:xanue AU CHUILIHHBI.

Pazoen 1. Hcmopus 6 cucmeme coyuanvro-2ymanumapruix Hayk. OcHogbl memooono2uu
ucmopuueckou Hayku. QOcobennocmu cmanoeienus 2ocyoapcmeennocmu 6 Poccuu no
CPABHEHUIO C e6PONENUCKUMU PAHHECPEOHEBEKOBIMU 20CYOAPCMBAMU.

Mecto ucropun B cucreme Hayk. lIpenmer ucropuueckoil Hayku. Ponp Teopuu B
no3Hanuu nponuioro. CymHocTh, ¢GopMbl, (GYHKIUM HCTOpHYECKOoro 3HaHus. [loHsThe
HCTOPUYECKOI'O MCTOYHMKA, KIACCU(PUKAIMS HUCTOPUYECKUX MCTOYHMKOB. Mctopus Poccum —
HEOTheMJIEMasl YaCTh BCEMHPHOM HcTOpuu; 00lIee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Haponsl 1 npeBHelmme rocynapcrBa Ha Teppuropun Poccum. OTHOreHes ciassiH.
Benuxkoe [lepecenenue nHaponos B I11-1V BB.

TpaguunonHele  (OpPMBI  COLMAIBHOW  OpPraHM3allMM  €BPOIEHCKUX HapoJIOB B
JOTOCYJTapCTBEHHBIM NEpUOJA. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOM TI'OCYAapCTBEHHOCTH B
Espore.

OTHOKYJIBTYpHBIE U COLUAIBHO-TIOJIUTUYECKUE TPOIECCHl CTAHOBJIEHUS POCCHICKOM
rocynapcrBeHHocTd. Hawanmo poccuiickoil rocynapcrBeHHoctu. Kuesckas Pyce. Ilpunsrue
xpuctuancTBa. Pycckne 3emnm B XII — XIII BB. MoHrono-tatapckoe Hamectsue Ha Pycs.
OKcnaHcHs B 3allaJHble U CEBEPO-3alla/IHbIE PYCCKUE 3eMIIM. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbS BO BCEMHMPHO-UCTOpUYECKOM Ipouecce. CKiaJbIBaHUE OCHOB
HallMOHAJIBHBIX TocyAapcTB B 3amaanoi EBpomne. O0pa3oBanue Poccuiickoro rocymapcrsa, ero
HCTOPUYECKOE 3HAYCHHUE.

Poccus 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenn. OCOOEHHOCTH COCIOBHO-
npeacTaBuTenbHOM MoHapxuu B EBpome n Poccun. Hawamo XVII Beka — smoxa BceoOlero
eBponeickoro kpusnca. CUHXpOHHOCTh KPU3HMCHBIX CUTyallMil B pa3HbIX cTpaHax. «CMyTHOE
BpeMs» B Poccun.

I'enesuc kanuranusma. Ero ¢opmbl U cocyiecTBoBaHHE € 3J€MEHTaMU (eojanu3ma.
OcobeHHoCcTH pa3nuyHbIX pernoHoB EBpombel. dopmupoBaHue MHpPOBOro pbiHKa. I[lonbem
MaHy(akTypHOro npousBojictBa. DopmMupoBaHre BHYTPEHHUX PHIHKOB.




I'enesuc camonepkaBusi B Poccun. «Bropoe m3nmanue» kpernoctHuuectBa — CobopHOe
ynoxenue 1649 r. u ropuanueckoe oopMiIeHne KpernocTHOro npasa. CeKymnsapu3anus pyccKou
KYJBTYpBI.

Paszoen 2. Poccuiickas umnepusi ¢ XVIII- nauane XX 6.

Poccuiickoe rocymapctBo B XVIIlI Beke — Beke MOJEpHM3allMM W TPOCBEIICHHUS.
Pedopmbr Iletpa | kak mepBas TONBITKA MOAEPHHU3AIMKA CTPaHbl, €€ O0COOEHHOCTH.
®opmuposanue Poccuiickoii nMrnepu. OCHOBHBIE HAIIPaBJICHUS «EBPOIEU3ALUN» CTPaHBI.
DBOIIIOLUS COLMAIBHON CTPYKTYpHI oOmmecTBa. [lanpHeiimee pacmupenue rpanul Poccuiickoi
UMIIEPHH.

Wneitnble 1 counanbHO-noauTHueckue HUCTOkU IIpocBemienus. OCHOBHBIE YE€pPTHI
IIPOCBETUTENBCKON HACOJIOTMH: YEJIOBEK U IOCYIAapCTBO, «ECTECTBEHHOE IIpaBO», dTUKaA. Mnes
mporpecca Kak TOCIHOJICTBYIOIIEe TEYeHHEe B OOMIECTBEHHOW MbICIU. Poccust B 3moxy
npocBenieHHoro aobcomoru3Ma. Poccust u EBpona B XVIII Beke. M3MeHeHus1 B MEXAyHApOTHOM
nosioxkeHnu Poccuiickoi nMIiepuu.

Poccus B XIX croneruun. [IpombinieHHsiii nepeBopoT B EBpone u Poccuu: obmee u
ocobenHoe. Baxknelimme ycnoBust niepexosna Poccun k MHAYCTpHATLHOMY OOIIECTBY — pEIIeHHUE
KPECTBbSIHCKOTO BOIIpOCa u OrpaHUuYEHUE CaMOJIEPIKaBHs. JUIMTenbHOCTD,
HEINOoCJEe0BaTeIbHOCTh, HIUKIMYHOCTH Ipoliecca Oypxya3Horo pedopmupoBanus. EBponeiickas
peBomtonius 1848-1849 rr. Mtoru, 3HaueHne, HCTOPUIECKHUE TTOCTICACTBUS.

Poms cyObexTHBHOTO (pakTopa B mpeomoiieHuHn orctaBaHus. Pedopmer XIX Beka, ux
sgauenue. OOmecrseHuble ABkeHus B XIX Beke.

Poccus m mup Ha pyOexxe BEKOB: HEPaBHOMEPHOCTh M MPOTHBOPEYHMBOCTH PAa3BUTHSL.
OO111e uToru poccuiickoit MoepHu3anuu K Hayaay XX Beka.

CootHomienne noiauruueckux cui B Poccun B Hauane XX Beka. Hapactanue kpusuca
camozepkaBus. IlepBasg poccuiickas peomtonus. OOpa3zoBaHHME IOJIUTUYECKUX HApTHUil.
I'ocynapcrBennas ayma Hadana XX BeKa Kak IIEPBBIM OIBIT POCCHUMCKOIO IapiamMeHTapu3Ma.
CronbinuHckast arpapHas pedopma. Ilepas mupoBass BoiiHa u yudactue B Hel Poccum.
®eBpanbckas pepotonus 1917r. u KOpeHHbIe H3MEHEHUS B TOJUTHYECKON KU3HU CTPAHBbI.

Pazoen 3. Om cosemckozo cocyoapcmea k cogpemennou Poccuu.

dopMuUpOBaHHE W CYIIHOCTh COBeTCKOro crpos (1917-1991rr.). Mapkcusm  Kak
UJIC0JIOTUYECKas OCHOBA PEBOJIIOIIMOHHBIX MPpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska
n nobdena OkTa0pbcKoro BoopyxeHHoro Bocctanusi B Ilerporpane. II Bcepoccuiickuil cbesn
CoBeToB M ero pemeHus. OKOHOMHYECKass M COIMalbHas IOJUTHKA OOJIBbIIEBUKOB.
I'paxnanckast BoiiHa u mHOcTpaHHast uHTepBeHUusA. Cyap0a u 3Hauenne HOIla. YTBepxkaenue
ofHomapTuitHoM mnonutuyeckoi cuctembl. OOpasoBanue CCCP. Ilonautnyeckas Ooprba B
naptud u rocymapcrBe. CCCP B romel mepBbix matwierok (konenm 20-x rr. — 30-e 1T.).
dopmupoBaHue pexuMa JUYHON BiaacTh CTaJliHA U KOMaHIHO-aJMUHUCTPATUBHOM CHCTEMBI
ympasieHus: rocyaapcerBoM. Totanmurapusm B EBponie u CCCP: o6miee u ocobenHoe. Baemnsist
nomutuka CCCP B 20-30-e rr. [dearensHocts Komunrepna. CCCP Bo BTOpoil MUpPOBOH U
Benukoit OteuectBenHoi Boiine. Pematomuii Bkitag CoBerckoro Corosa B pa3rpom darimsma.

W3meHeHne COOTHOLIEHUS CUJl B MUPE IIOCJIE BTOPON MUPOBOM BOMHBI. Havyano «xonoxHon
BoiHBY. «JlokTpuHa TpymsHa» u «llman Mapmannay. dopmupoBaHue OUMOIAPHOTO MUDA.
B3anmooTHOIIEHUSsT cO CTpaHaMH «HapoAHOUN AeMokpatumny. Co3nanne CoBeTa 3KOHOMUYECKOM
B3aumMonomoni. Koudmukr ¢ FOrocnasueii. Opranuzamus CeBepoaTIaHTHYECKOTO JIOTOBOpa
(HATO). Co3zmanme Oprammszanmuu Bapmasckoro moroBopa. BoitHa B Kopee. TpymHoctn
nocneBoeHHoro pasutus CCCP. YxkecToueHHE MOJIUTUYECKOTO PEXKHMMA U UAECOIOTHYECKOTrO
KoHTpoJis. [lombITkM OOHOBIEHUS «rocyaapcTBeHHOTO coranusmay. XX cwe3n KIICC u
ocykaeHue KynabTa duyHocTH CranmHa. «OTTenenb» B IyXOBHOW cdepe. DKOHOMHYECKHE
pedopMsl cepenrtbl 60-X TOAOB, TPUYUHBI UX HE3ABEPIIIEHHOCTH.

HapacTtanue KpU3HCHBIX SIBIEHUH B cOBETCKOM oOiecTBe B 70-¢ — cepeanne 80-X rojoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3sutoro counanuzmay. Buemnsas nomutuka CCCP
B KoHIIe 60-x Hayane 80-X IT.: OT pa3psiku K 000CTPEHUIO MEKIYHAPOIHON 0OCTAaHOBKH.



«IlepecTpoiika»: CylIHOCTb, LIENH, 33/1a4H, OCHOBHBIE 3Tansl, pe3ynbrarsl. Pactiag CCCP.
O6pazoBanue CHI'.

CraHOBIIEHHE HOBOM poCCHiCKON TocymapcTBeHHOCcTH (¢ 1991- mo HacTosimiee Bpems).
JIuGepanbHass KOHLENIMS POCCHMCKUX pedopM: TepexoA K pHIHKY, (popMupoBaHUE
rpaxaaHcKoro oOmiecTBa W MpaBoBOro rocyaapcrBa. «lllokoBas Tepamus» 3KOHOMHYECKUX
pebopm B Hawame 90-x romoB. Koncrtutymms Poccuiickoit  ®enepanuu  1993r.
MexHannoHanbHble oTHoweHUs. [lonutuyeckue mapTuu U oOIIecTBEHHbIe OBUXKeHHs Poccum
Ha coBpeMeHHOM »Jtamne. Poccus Ha nytu MoaepHuzauuu. Poccust B cucremMe MuUpOBOI
SKOHOMMKH U MEXAYHApOAHBIX CBsi3eil. HOBbIE reononuTuYeckoe peaiuu B MUPE U UX BIIHSHHE
Ha BHEIIHIOK NOJIMTUKY Pocculickon denepanuu.

4 O0beM y4eOHOM TUCHUILINHBI

Bunsl yueOHoI paboThI B 3aueTHbIX B akanem.
€AMHUIIAX Jacax
O01mas Tpy10eMKOCTb JMCUUILUIMHBI 10 Y4eOHOMY IJIaHY 4 144
KonraktHas padora (KP): 1,8 64
Jlexnuu (JIek) 0,9 32
[Tpaktuyeckue 3ansTus (I13) 0,9 32
Camocrositeabnast padora (CP): 1,2 44
Bu KOHTPOJIA: IK3aMeH 1 36
Bunet yueGHoi paboTh B 3auetHBIX B actp.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 4 108
KonTaktHas padora (KP): 1,8 48
Jlexuuu (Jlek) 0,9 24
[TpakTiueckue 3anarus (I113) 0,9 24
CamocrositesnbHas padora (CP): 1,2 33
Bua KoHTpPOJIS: IK3aMeH 1 27

AHHOTanus padoyeil MporpaMMbl TUCHUILTUHBI «MaTeMaTHKa)

1. Heab aucuMmauHbl - (GOPMHUPOBAHHE Y CTYAEHTOB CHCTEMBl OCHOBHBIX IMOHSTHH,
UCIOJIb3YEMBIX JJIsi MOCTPOCHUS BAKHEHIIMX MaTeMAaTUYECKUX MOJeNed U MaTeMaTUYEeCKUX
METOJIOB JIJISl OTIUCAHUS PA3JINYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

2. B pe3ysibTaTe n3yueHus JTMCHUIJIMHBI 00YYAIOUINIACS J0JIKEH:
Obnadams CIEAYIOIMMMHI KOMIIETEHIIUSAMH U UHAUKATOPAMH UX JOCTHXKECHUS
OIIK-1.1, OIIK-3.1, OITK-4.1.
3HaTh:
—  OcHoBbl Aud HepeHIInaTFHOTO HHHTETPATBHOTO UCYUCTCHUS, TU( depeHITnaTbHBIX
yYpaBHEHUNU
— MareMaTUYeCKUEe TEOPUM U METOJbI, JIEKAlIUe B OCHOBE MOCTPOEHUS MaTeMaTHYECKUX
MOJCICH;
—  OCHOBBI PUMEHEHHS MAaTEMaTHIECKUX MOJIeTIEH U METO/IOB.
YmerTs:

— BI)I6I/IpaTI) MaTEMaTUYCCKHUE METOAbI, ITPHUI'OAHBIC JJIA PCIICHUA KOHerTHOﬁ 3aga4u;



—  HCHOJb30BaTh MAaTEMAaTUYECKUE MOHATHUS, METOABI M MOJEIN AJIs ONUCAHUS PA3IUYHBIX
IPOLIECCOB;

- BBISIBJIATh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, JIeKalllie B OCHOBE
KOHKPETHBIX IIPOLIECCOB;

—  HCHOJb30BaTh OCHOBHBIE METOJIbI CTATUCTHYECKOW 00pabOTKH JaHHBIX;

—  TPUMEHATh MaTEMATUYECKUE 3HAHUS Ha MEKIUCLIUILIMHAPHOM YPOBHE.

Bnapetb:

— OocHOBaMHU (DyHIaMEHTATHHBIX MAaTEMATHUYECKUX TCOPUU U HABBIKAMHU HCIOJIB30BaHUS
MaTeMaTHYECKOTO armapara,
—  METOJaMH CTaTHUCTHYECKOW 00paboTku nH(popMaIuu.

3. KpaTkoe copepikaHue 11 CUUIIMHBI
1 CEMECTP
BBenenue.
[Ipeamer u Metoapl MaTemaTuku. OnrcaHre OCHOBHBIX pa3jiesioB Kypca. [IpaBuna u
TpeOOBaHUs IPU U3YUYECHUHU Kypca.

Pa3nea 1. JnemenTsI ajredpsbl.

YucnoBble MHOXECTBA, KoMILiekcHble uncna. Onpeaenurenu I u Il nopsakos. Bekropsi:
OCHOBHBIC TIOHATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEIAECHUS BEKTOPOB.
AHanuTuyeckas reoMeTpus: MnpsiMas Ha IUI0CKocTH, KpuBble Il mopsiaka. Marpuubl: nencTBus
HaJl MaTpUIlaMH, NIPUBEJICHUE K CTyneH4YaToMy Buny u Buny I'aycca. Panr matpuiel. O6parHas
matpuna. Teopema Kponekepa-Kanemnu. Pemenue cucreM JIHMHEHHBIX —anreOpanyecKux
ypaBHeHuid. CoOCTBEeHHbIE Uunciia U BeKTopbl. KBagpaTuunbie (OpMBI.

Pa3nen 2. ®ynkuus onHoii nepemennoii. [lpenen ¢pynkuun. HempepbIBHOCTb(PYHKIMH.

Oyuknusa. CrnocoOwl 3amanust ¢yHkiuu. [Ipenen dyakimuu B Touke. OIHOCTOPOHHUE
npenensl. [Ipenenst Ha OeckoHeuHOCTH. beckoHeuHO Masble 1 OECKOHEYHO OoJbIINe PYHKIINH,
X CBOMCTBa M B3auMHas cBsi3b. CBoiicTBa mpenenoB. llepBelii U BTOpON 3amedarenbHbIE
npeaensl. HempepblBHOCT, (QYHKIMM B TOuke M Ha mpoMexytke. CBoiicTBa (QyHKIIWH,
HEeMpephIBHBIX HAa OTpe3kax. Touku pa3pbiBa PYHKIIMH U UX KIACCUPUKALIUS.

Paznen 3. InddepenunaibHoe ucunciaenne GyHKIMN OHOM epeMeHHOMH.

[TpousBogHas (YHKIMM, €€ TeOMETpUYEeCKHMil M MexaHuueckuid cmbica. [IpaBuna
middepenuupoBanus. Tabnuua OCHOBHBIX Npou3BOAHBIX. Juddepenuman ¢yHkuuu, ero
NpPUMEHEHHsT K TPUOMKEHHBIM  BBIYHMCICHUSAM. VHBapHaHTHOCTH  (OPMBI  TIEPBOTO
mipdepennmana. IlpousBogHas cinoxHoi ¢yHkuuu. duddepenunpyemocts pyHKIMM:
onpeseNieHue, TeopeMbl O CBS3M AUPPEpeHUUPYEMOCTH C  HENpPEpPhIBHOCTBIO U C
CyllecTBOBaHHEM Npou3BoJHON. OCHOBHBIE TeopeMbl AuddepeHnnanbHoro ucurciaenus: Pois,
Jlarpanxa, Kommu. IlpaBuno Jlonmurans (packpeiTHe HeomnpezaeneHHoctel). [IpousBonHbie
BBICIINX HOPsAKOB. JIokanpHbIN 3KkcTpeMyM QyHKIMU. HeoOXoaumMble U JOCTaTOUHBIE YCIOBUS
skcTpemyMa. [IpaBuio uccrnenoBaHus (YHKIMM Ha MOHOTOHHOCTb U AKcTpemyM. [IpusHaku
BBIITYKJIOCTH ¥ BOTHYTOCTH (yHKIMU. Touku nepernda. HeoOxoaumoe u 10CTaTOYHOE YCIOBHS
neperuba. AcuMOTOTHl (QYHKIMH, HMX BHUIObl U crnocoObl HaxoxaeHus. OOmas cxema
uccle1oBaHusl (PyHKIHHA, TOCTPOSHHE UX TPaPHKOB.

Pa3nen 4. UnTerpajibHoe ucuncieHne GyHKIUM OTHOI NepeMeHHO.

[TepBooOpaznas ¢pynknus. HeorpeaeneHnplit MHTETpall U €ro cBolicTBa. Tabauiia OCHOBHBIX
MHTErpajioB. MeToabl HHTErPUPOBAHUS: HEMIOCPEACTBEHHOE UHTEIPUPOBAHUE, NHTETPUPOBAHUE
MI0/ICTAaHOBKOI, MHTETpUpOBaHUE MO YacTaM. lHTerprupoBaHue palmoHaIbHBIX ApoOeii.



WuTerpupoBaHue HEKOTOPBIX ~ MPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX  (DYHKIIMH.
OnpeneneHHblil HHTErpaj, €ro reOMeTpUUeCcKuil cMbIcil. CBOMCTBA ONPEAEIEHHOT0 UHTErpala.
®opmyna Herorona-JleliOnuna. Teopema o cpemHeM 3HAUY€HHWH. 3aMEHA IEPEMEHHON W
UHTETPUPOBAHUE [0 4YacTAM B ONPEIEICHHOM HHTerpaine. lIpuinoxeHus omnpenesieHHOro
MHTErpaia K BBIYMCICHUIO IIomaaei miockux ¢uryp. [lonarne HecoOCTBEHHBIX HHTETPAJIOB:
OIpesieNICHUs], CBOWCTBA, METO/bI BEIUNCIICHHUS.

2 CEMECTP

Paznen S. {uddepennuanbHoe ucuucienne GyHKIMN HECKOJbKHUX NePpeMEeHHbIX. JJIeMeHThbI
TEOPHH MOJIsl.

OyHKIMu IBYX M OoJiee MEPEeMEHHBIX: ONpeAeTCHHEe, 00JIaCTh ONpEACICHHS, 00JIaCTh
W3MEHEHHUS, TeOMETPHUSCKas WHTEPIpeTaIus, JUHUU ypoBHs. Ilpenen ¢yHKOum B TOYKE.
YacTHbIe TPpOM3BOHBIC (HA TIpUMeEpe (PYHKIIMU IBYX INepeMeHHbIX). uddepenuupyemoctsb
(YHKIIMU HECKOJIBKHX MepeMeHHbIX. JlocTaTounbie yenoBus auddepennupyeMoctd. [lonnas
npousBojHas. [IpousBoanas cioxuoi Gyukiuu. [lonueiit tuddepennuan. THBapraHTHOCTD
nosiHoTO Muddepenmana. AHATUTHYSCKUN MPU3HAK MOHOTO auddepenimaa.
HuddepenuupoBanue (GyHKIMH OJHOW M JBYX NEPEMEHHBIX, 3a/JlaHHOW HESIBHO. YacTHBIC
MPOU3BOJIHBIC W TOJHBIC Ju(QepeHIraIbl BhICIIMX MOPSAKOB. TeopeMa O paBEHCTBE
CMCIIIaHHBIX TPOU3BOMHBIX (IsI (QYHKIMH JBYX TEPEMEHHBIX). JIOKalIbHBIE JKCTPEMYMBI
(GYHKIIUM TBYX MEPEMEHHBIX: HEOOXOIMMOE U JIOCTAaTOUYHOE YCIOBHUSI SKCTpEMyMa. Y CIOBHBIN
skcTpemMyM (Meton MHOxHUTeNel Jlarpamka). Hanbompiiee n HauMeHbIIee 3Ha4YeHe QYHKIIUA B
3aMKHYTOM oOmactu. OcHoBHble TOHsSTHUS Teopuu mnons. CkanspHoe moie. IloBepxHoctu u
TUHUY ypoBHs. [Ipou3BoHas 1o HampaBieHuO. [ pagueHT CKaIsipHOTO TOJIS ¥ €0 CBOMCTBA.
BextopHoe none. {useprenuus nons. Porop nomns. CBs3b Mex1y rpaiu€HTOM U MIPOU3BOTHOM
10 HATPABJICHUIO.

Pa3nen 6. KpaTHble HHTErpaJbl.

JIBOMHON HHTErpall: ONIpEeNEeIeHUE, I'€OMETPUYECKHUM CMBICI, CBOMCTBA. BbluncicHue
JBOMHOTO MHTETpajia B JACKapTOBOW M MOJSApHOM cuctemax koopauHat Murerpan Ilyaccona.
TpolHOM UHTErpai: OnpeaeIcHue, TEOMETPUYECKUN CMBICI, CBOWCTBA. BbI4KCIIEHHE TPOMHOTIO
nHTerpana. [Ipunoxenns JBOMHOTO U TPOMHOTO UHTETPAJIOB.

Paznen 7. KpuBosiuHeiiHble 1 NOBEPXHOCTHbIE HHTEIPAJIbI.

KpuBosMHENHBIN HHTETpaJl 10 KOOPAMHATAM: ONPEIEICHUE, CBONCTBA, BBIYMCIICHUE.
Pa6ora B cuiioBom nosne. @opmyna ['puna. KpuBonuHelinble UHTErpaiibl, HE 3aBUCALINE OT ITYTH
uHTerpupoBanus. IloreHumanbHas QyHKIUSA, TNOTeHUMaNbHOE moje. [IoHATHE MOBEpXHOCTHOTO
unterpana. [lotok BekTopa yepe3 moBepxHOCTh. Teopema [aycca-Octporpaackoro. dopmyna
Crokca.

3 CEMECTP

Pa3nen 8. IuddepenunaibHbie ypaBHeHHs EPBOro MOPSAKA.

Juddepenunanbaple  ypaBHEHHs: TOPSAOK, pelIeHHe, TeopeMa CYyIIECTBOBAaHHUS U
€AMHCTBEHHOCTH pemeHus. 3agada Kommu. YpaBHeHMS ¢ pa3iaensiolUMUCA NEPEMEHHBIMMU.
Onnoponusle auddepenunansupie ypaBHeHus. JIunelHble nuddepeHnnanbHble ypaBHEHUS
MIepBOTo MopsAaKa. YpaBHEHUS B MOIHBIX U depeniranax. MHTerpupyronmi MHOXHUTEb.

Paznen 9. luddepenunaibubie ypaBHeHUs] BTOPOTro H N-ro Nopsiaka.

Juddepennnanbaple ypaBHEHUs BTOPOTO MOPSAKA, TOMYCKAIOIIME MOHWKEHUE MOpPsaKa.
JIuneitnsle tuddepeHnanbHble YpaBHEHUS BTOporo nopsaaka. CoiicTBa pemeHuil. JInneitnas
He3aBUCUMOCTh QyHKIMI. Onpenenutens Bporckoro. CTpykTypa o011ero pemeHus JTMHeHOro
muddepeHIMaibHbIe ypaBHEHHs BTOPOro nopsiaka. @yHnameHTaabHas CUCTEMA pEeIIeHU.



Jluneitnple omHOpOAHBIE auUdQepeHInanbHbpIe YPaBHEHUS BTOPOTO TMOPSIKA C TMOCTOSHHBIMU
Kod(ppHUIMEHTaMU: TMOCTpOeHHE obuero pemeHus. Meron Jinepa. JIuHelHbIE HEOTHOPOAHBIC
muddepeHranbHbpIe YPAaBHEHUST BTOPOTO TOPSJIKA ¢ MOCTOSIHHBIMH Kodddunuentamu. OO1miee u
YaCcTHOE PELICHHsS HEOJHOPOIHBIX ypaBHeHHH. JIuneliHble nuddepeHunanbupie ypaBHEHHS N-TO
MOpsiIKA: CBOMCTBA pEIICHUH, TEOpEeMbl O CTPYKType OOIIEero pemeHus, METOJ| BapUaIlH
MOCTOSIHHBIX. JIuHelHble auddepeHnnanbaple ypaBHEHUS N-TO TOPSAKAa C TMOCTOSHHBIMHU
kod(urmeHTaMu. AJITOPUTM OCTPOCHUS OOIIETO PEIICHHMS.

Paznen 10. Cucrembl AuddepeHuHAIBLHBIX YPABHEHUIA.

Cucremsl auddepeHInaTbHBIX YPABHEHUN TIEPBOTO MOPSIIKA: 00IUe MOHATHS, TeopemMa
CYUIECTBOBAaHMSI M  €IMHCTBEHHOCTH  oOmiero  pemieHus. Cuctembl  JHHEHHBIX
g depeHIMATBHBIX YPABHEHUN MEPBOTO MOPSIKA: HHTETPUPOBAHUE METOIOM HUCKIIIOUCHUSI.
Cucrembl TUHEHHBIX TU(GEpeHITNATBHBIX YPABHEHHUH TIEPBOTO MOPS/IKA: CBONCTBA PEIICHUH,
TEOPEMBI O CTPYKTYpPE OOIIET0 PelIeHUs], METOJ] BapHalliy MOCTOSHHBIX. CUCTEMBI JINHEUHBIX
OTHOPOJHBIX M HEOJAHOPOAHBIX Au(QepeHInaNbHbIX YPaBHEHHH C MOCTOSHHBIMH
kodpdunmeHTaMu. DJIEMEHTBl TCOPHUH YCTOWYMBOCTA. METOABl YHCICHHOTO PEIICHUS
muddepeHInaTbHbIX ypaBHEHUH.

Pa3nen 11. YUncsioBbie 1 GyHKIMOHATbHBbIE PA/bI.

UucnoBble psiibl: OCHOBHBIE IOHSTHSA, CBOMCTBA CXOISALIMXCSA PSIIOB, HEOOXOAMMBIN
npu3Hak cxomumoctu. I'apmonnueckuil psaa. Panel Jupuxne. IlpusHaku cpaBHEHUS psloB ¢
M0JIOKUTEIbHBIMU wieHamu. [Ipu3nak JlanamOepa. IHTerpanbHblil U paiuKalbHbIN IPU3HAKU
Kommu. 3nakouepenyroniyecs psabl: npusHak JleliOHuma. 3HakonepeMeHHbIEe Psiibl: MOHATHS
a0COMIOTHOW M YCIOBHOM CXOJMMOCTH, IPU3HAK aOCONIOTHOM CXOIMMOCTH, CBOIiCTBa
a0COJIIOTHO U YCJIOBHO CXOJASIIMXCS PSIJIOB.

@OYHKIMOHAIbHBIE PSI/Ibl: OCHOBHBIE MOHATHUS, 00J1aCTh CXOAUMOCTH. CTENEHHbIE PSAbIL:
panuyc, uHTepBaj, obnacte cxoaumocTH. CBoiicTBa creneHHbIX paaoB. Psaabl Teitnopa u
MaksopeHa: CBOICTBa, YCIOBHE CXOJUMOCTH psifa K HCXOJHOW (PYHKIIMHM, OCHOBHBIE
pasznoxenus. Pasnoxxenue GpyHkiuu B psii MakiopeHa ¢ HOMOILBIO OCHOBHBIX Pa3IokKeHUH.
I'maBHOE 3HaueHue QyHKuUMU. DKBUBaNeHTHble (QyHKUUU. [Ipumenenue psnoB Teiinopa u
MaxsopeHa Ji1sl BBIYMCIICHUS [TPENETIOB.
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Paznen 12. Teopusi BepositHocTeil. CoyuyaliHble BeJIHYMHbBI H HX 3aKOHBI
pacnpeaeseHus.

[Tpeamer Teopun BepositTHocTel. CiiyyaiiHbie coObITHS. [IpOTHBOIOIOKHBIE COOBITHS.
HezaBucumbie coOwbiTusi. OTHOcUTenbHas dYactoTa. Kraccmdeckoe U T€OMETPUYECKOe
ONIPECIICHUE BEPOSATHOCTU. OJIEMEHTapHas TEOpUs BEPOSTHOCTEH. MeToabl BBIYHCICHUS
BepoaTHocTe. IlpocTpancTBO anmeMeHTapHbIXx coOblTuid. Kitaccuyeckoe —ompezneneHue
BEPOSTHOCTH.  Ajredbpa  COOBITMI: TEOpeMbl O  BEPOATHOCTH CYMMBI  COOBITHIA,
MIPOTUBOMOJIOKHBIX COOBITHH, CyMMa BEpOSITHOCTEHl HECOBMECTHBIX COOBITHH, 00pa3yroIux
MIOJIHYIO TPpyIIy. AKCHOMAaTHYECKOE ONPEAEIEHNE BEPOATHOCTH. CTaTUCTUYECKOE ONPEAEIIEHUE
BEPOSTHOCTH. Y CIIOBHAsI BEPOATHOCTb. T€0peMbl O BEPOSITHOCTH IPOU3BEJIECHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHi. [TonHas BeposTHOCT. [loBTOpHBIE HcnbiTanus. @opmyna bepryim.
JlokanbHas u uHTErpabHas TeopeMbl MyaBpa-Jlamnaca. @opmyina [lyaccona.

[TonsiTve ciy4aiiHON BeIUUYUHBIL. J[MCKpETHBIE U HENIPEPHIBHBIE CIIy4aliHbIE BETUYHUHBI.
3aKoH pacnpe/esieHus CiIy4aiiHoN BennuuHbl. QYHKIMS pacipeieleHns, ee CBOMCTBa, rpaduk.
[TnoTHOCTH pacrpe/iesieHus] HeMPEPBIBHOM CiTydaitHON BeTMYUHBI (TNIOTHOCTh BEPOSITHOCTH).
@opMyna s BEPOSITHOCTH NOMNAJAHMS HENPEPBIBHOW CIIY4allHOW BEIMYUHBI B JIAHHBIN
MHTEpBaJl, BHIPAXXEHHBIH Yepe3 MI0THOCTh BEPOATHOCTH, FEOMETPUUECKUI CMBICT (HOPMYJIBL.



bunomunanbHOe pacnpeneneHue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacHpelelIeHue,
HOPMaJIbHOE PACIPENEICHHUE, IKCIIOHEHIIMATILHOE PACIIPEAETICHHE.

Paszgea 13. Maremaruyeckasi CTAaTHCTHKA.

[Ipenmer maTematuueckoil craructukd. OCHOBHbBIE 3a7]aud MAaTEMaTHUYECKON CTaTHCTUKH.
Bri6opounsiii meroa. CraTucTuueckoe onucanue. Beroopku. 'ucrorpaMma v mojmMroH 4acTor.
Cratuctuueckas (amnupuueckas) GyHKIus pacrnpeneneHus. BeiOopouHble XapaKTepUCTHKU U
ux pacnpeaeneHusi. CocrostenbHbie, d()PEKTUBHBIC CMEIICHHBIE U HECMEIICHHBIE OICHKU
napametpoB. CTaTUCTUYECKOE CpellHee, CTATUCTHIECKAas TUCIIEPCUS U CTATUCTUYECKOE Cpe/iHee
KBaJIpAaTHYHOE KaK TOYCUHBIC OIICHKH HEM3BECTHBIX: MAaTEMAaTHYECKOTO OXKUIAHUS, TUCTICPCHH,
CPEIHET0 KBaJPaTUYHOIO OTKJIOHEHHs. [loBepuTebHbIE HHTEPBAJIBI U WHTEPBAJIbHBIE OLICHKH.
JloBepuTENbHbIE OLIEHKH HEU3BECTHON BEPOSTHOCTH IO OONBIIMM BEIOOpKaM. JloBepuTenbHas
OILICHKa MaTeMaTH4eCKOro OXHUAAaHUS MPU HEU3BECTHOW aucnepcuu. JloBepuTenbHas OLIEHKA
CPeIHETO KBaJIPpaTHYHOTO OTKIOHEHHS. TouHbIe BBIOOpOUYHBIC pacmupenenenus: CThrofeHTa (t-
pacnpenenenne), Gumepa-Crenexopa (F-pacnpenenenue), [Tupcona (y2-pacrpeneneHue).
[IpoBepka cTaTUCTHUECKUX TUIIOTE3. MaTeMaTHIeCKUe METOIbI TPOBEPKU CTATHCTHUECKUX
TUIOTE3. DJIEMEHTHI TEOPHH KOPPEISLUU.
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Pa3nen 14. Paabl @ypbe.

[lepuomuueckne ¢GyHKIMM W WX CBOHCTBA. OPTOrOHAIBHOCTH TPUTOHOMETPUYECKOM
cucteMbl GyHkuui Ha otpeske [-l;1]. Tpuronomerpuueckuii psa u psaa Pypoe. Psin Dypbe ms
Hernepuoanueckoi GyHkuuu. Pasnoxxenue B pag @ypbe YETHBIX M HEUETHBIX (DYHKITHIA.
INapmonnueckuii ananus. [IpeodpazoBanue Oypee.

Paznea 15. Indpepenunaibabie ypaBHeHHs B YACTHBIX IPOM3BOHBIX1EPBOI0O
NopsaKAa.

Juddepennunanbable ypaBHEHHs B YACTHBIX MPOU3BOJHBIX: OCHOBHBIE MOHATHS. JIMHEHHbIE
mudepeHnanbHble YpaBHEHUS B YACTHBIX IPOU3BOAHBIX 1-TO mopsaka.

Pasznen 16. JuddepeHunanbHbie ypaBHEHHS B YACTHBIX NPOM3BOAHBIXBTOPOIO
nopsiaAKa.

Knaccudukanus nuHeiHbIX nud@epeHnuanbHbIX ypaBHEHUH 2-ro nopsanka. [Ipusenenue
ypaBHEHHUH K KaHOHMYECKOMY BUAYy. Du3MuecKuid CMBICI IWHEHHBIX IuddepeHnanibHbIX
ypaBHeHUN 2-T0 mopsika. OCHOBBI MAaTEMAaTHUYECKOTO MOJEITUPOBAHUS TTPUPOTHBIX MPOIIECCOB.
3amagya Komm nis ypaBHeHHs rumnepOonunyeckoro tuma. dusnueckas U reoMeTpuyeckas
WHTEpIpETaIs METo/1a XapakTepucTuk. CMernanHas 3aj1aya i ypaBHEHUM TUTIepOOTUYECKOro
1 apaboIMYecKoro TUIOB, ee ¢puznueckuit cMpici. Metoa dypbe perieHns cMenaHHON 3a/1a4uu
JUIsl ypaBHEHHs TunepOonnueckoro tuna. Meton ®Dypbe pelieHus CMENIAaHHOW 3ajadd st
ypaBHEHHUs MapaboNIMUecKOro THUMA. YPaBHEHHUS OJIUTMNTHYECKOro Tuma. [ apMoHHYecKue
(dbyHKIMH ¥ UX CBOMCTBA. Pemenne kpaeBbIx 3a1ad.

3akJaro4eHue.
Hcnonb3oBaHne MaTeMaTUYECKUX METOAOB B MPAKTUUECKOU J€ATETbHOCTH.

4. O6beM yueOHOM TUCHUTLIHHBI



Cemectp

Buj y4eoHoii paGoTnbi Bceero 1 2 3 4 S

3E Axkaja.4. 3E AKan.u. 3E | Akaa.u. | 3E | Akag.u. 3E AKan.u. 3E AKaa.u.
O01as TPy10€eMKOCTb THCIHUILINHBI 18 648 4 144 4 144 4 144 3 108 3 108
i‘:{';ﬁ;f“a" pabora — ayauTopHbie 1022 | 368 | 267 96 178 | 64 |222| 80 1,78 64 1,78 64
Jlexnun 444 160 0,89 32 0,89 32 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I13) 5,78 208 1,78 64 0,89 32 1,33 48 0,89 32 0,89 32
CamocrosiTeJbHasi padoTa 5,78 208 1,33 48 1,22 44 0,78 28 1,22 44 1,22 44
KoHnTakTHas camocrosiTenbHas pabota 1,2 0,4 0 0 0,4 0,4
CaMocCTOsATeIbHOE U3YUCHUE PA3/ICIIOB 5,78 206.8 1,33 476 1,22 44 0,78 28 1,22 436 1,22 436
JIACIIATUTHHEI
Buja koHTpOJIsi — 3a4eT ¢ OleHKOi + + + + + +
Buja koHTpOJISI — DK3aMeH 2 12 1 36 1 36
KoHTakTHas paboTa — MPOMEKyTOTHAS 0.8 0.4 0.4
aTTecTalus 2 1 1
[ToaroroBka k sK3aMeHy. 71,2 35,6 35,6
Bua uroroBoro KOHTpOJIA: 3adeT ¢ OEeHKOH 9K3aMeH 9K3aMeH 3adeT ¢ OIIEHKOI | 3a4YeT ¢ OEHKOM




Cemectp

Bun yueoHoii padoTsl Bcero 1 2 3

3E AcTtp. 4. 3E AcTtp. 4. 3E | Actpau. | 3E | Actp.u. 3E AcTtp. 4. 3E AcTp.4.
OO01mas TPY10€eMKOCThb JUCHUTILIHHBI 18 486 4 108 4 108 4 108 3 81 3 81
NOMTAKTHAN PAOOTA ~AYMIOPHBIE | 1022 | 276 | 267 | 72 | 178| 48 [222| 60 | 178 | 48 | 178 | 48
Jlexumn 4,44 120 0,89 24 0,89 24 0,89 24 0,89 24 0,89 24
[Tpaxtrueckue 3ausatus (I13) 5,78 156 1,78 48 0,89 24 1,33 36 0,89 24 0,89 24
CamocTosiTeIbHAsSI padoTa 5,78 156 1,33 36 1,22 33 0,78 21 1,22 33 1,22 33
KoHTtakTHas camocTosTenbHas pabota 0,9 0,3 0 0 0,3 0,3
CamocrosiTenbHOE U3yUYEeHHE Pa3IeTIOB 5,78 155.1 1,33 35,7 1,22 33 0,78 91 1,22 327 2,22 32.7
JMCIUTUTAHBI
Bupa koutpoJisi — 3a4der ¢ oeHKO + + + + + +
Bua xontpoJisi — Ixk3aMeH 2 94 1 27 1 27
KonTtakTHas pabora — mpoMeKyTOYHas 0.6 0.3 0.3
aTTecTaIus 2 1 1
[ToaroroBka k sK3aMeHy. 53,4 26,7 26,7
Buja uTOroBOro KOHTpoJIA: 3ader ¢ oneHKoOM JK3aMeH JK3aMeH 3ader c oneHkoii | 3auer ¢ OLEHKOI




AHHOTanus padoyeil MPOrpaMMbl U CUUILIAHBI
«Bpraucaureabubie MeToabl B xumun» (51.0.05)

1 Heab AUCHUNJIMHBI — O3HAKOMJICHHE C OCHOBHBIMU IOHATUSIMH COBPEMEHHOMU
BBIYMCIIUTEIbBHOW XWMHHU, HM3YYCHHE OCHOBHBIX DAa3JIeliOB BBIUMCIUTEIBHON XHUMHU W HUX
MIPUMEHEHHUS U1 TOHUMAHUS IPUPOJIbI CBOMCTB XUMHUYECKUX CUCTEM; O3HAKOMJICHHE C HOBBIMU
pasznenaMyd TEOPHUU XUMHUYECKOW CBSI3HM, BO3HUKIIMMH Ha OCHOBE PA3BUTHS BBIYHUCIUTEIBHBIX
METOZIOB B XMMHUH; O3HAKOMIICHHE C OCHOBHBIMH METOJAaMHU BBIYMCIHUTEIBHONU CTPYKTYpPHOMI
XUMHUH MOJICKYJ W OOJIBIIUX XUMHUYECKHX M OHMOJIOTHYECKUX CHCTEM; NMPUOOpETEeHHE HABHIKOB

paboThI

C OCHOBHBIMH KOMIIBIOTCPHBIMU IIpOI'paMMaMU,

HCIOJIb3YCMBIMHA B  IIPAKTUKC

nH(ppakpacHOi KoyieOaTeNbHOM CIIEKTPOCKONUN OPTraHUYECKUX COCTUHEHHIA.

2 B pe3syabrare
0akajiaBpUaTa J0JIKeH:

H3Yy4YCHUHd TUCHUIIJINHBI

o0yyamomuiicd 10 Mnporpamme

Obnadams CIEeAYIONIMMU KOMIETEHIUSIMU:

dopmupyemMbie KOMIIETEHIIHUU

NHauKaTopbl JOCTHKEHUSI KOMIMETEeHIUI

OIIK-1  CoocobeH  aHanM3WpoBaTh |

OIIK-1.1. Cucrematuzupyer U aHaJIU3UPYET

UHTEPIPETUPOBATh PE3YNbTaThl XUMUYECKUX | PE€3YIbTaThl  XUMHUYECKUX  SKCIEPUMEHTOB,

IKCIIEPUMEHTOB, HAOTIOACHUN U H3MEPESHUN HaOII0ICHU, U3MEpPEHU, a TaKxke
pe3yJIbTaThl PAcCUYCTOB CBOWCTB BEIIECTB U
MaTepuasoB

OIIK-3 Cmnocoben mnpumensats pacuetHo- | OIIK-3.1. [lpumenser Tteoperuyeckue u

TCOPCTUUCCKHUEC MCTOAbI AJId U3YUCHUA CBOMCTB
BCIIECTB M IIPOLECCOB C€ HX YYaCTUCM C
HCIIOJIB30BaHHUECM COBpCMGHHOfI
BBIYMCIIMTEIILHON TEXHUKHU

IMMOJTYDMITUPUYCCKHUE MOJCIIM IIpU PCHICHUU
3aJ1a4 XUMUYECKOH HAIIPABICHHOCTH
OIIK-3.2. Ucnonsiyet CTaHJapTHOE
IpOrpaMMHOE 00ECIeUEHUE TMPU PEIICHUU
3a1a4 XUMHUYECKOU HaIpaBJICHHOCTH

OIIK-4 Cnoco0eH miuaHUpoOBaTh  PpabOThI
XMMHUYECKOW HaNpaBIEHHOCTH, 00pabaThIBaTh
U UHTCPIPETHPOBATH IMOJTYYCHHBIC PE3YJIbTAThI
C HUCHOJb30BAHUEM TEOPETUUECKUX 3HAHUHU U
MPAKTUYCCKUX HaBBIKOB pemiCHuA
MaTeMaTHYECKUX U (PU3NUECKUX 3a]1a4

OIIK-4.2. OO6pabareiBaeT JAaHHBIE c
UCIIOJIb30BAHUEM  CTaHAAPTHBIX  CIIOCOOOB
anmpOKCUMAIIUU YUCIICHHBIX XapaKTePUCTHK

OIIK-5 Cnocoben HCIIOJIb30BaTh
CYIIECTBYIOIIHE TPOTPAMMHBIC MPOIYKTHI U
uH(pOpMalIMOHHBIE 0a3bl TaHHBIX IS PELICHUS
3a7a4  Tpo(hecCHOHaNBbHON JIESITEIBHOCTH C
y4eToM OCHOBHBIX TpeOoBaHMI
nH(OpMaIMOHHOM 06€301MacCHOCTH

OIIK-5.1. Ucnonb3yer coBpemenHsble IT-
TEXHOJIOTUH IIpU cOope, aHanu3e, 00paboTKe U
npeCTaBIeHUN HHHOPMALIUN XUMUYECKOTO
npoduis

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06yqa101m/11710;1 JOJIKCH:

3name:

- OCHOBHBIC ITIOHATHA COBpeMeHHOﬁ BBIYHCIIUTEIILHOM XHUMHU,
- HNPUHOUIIBI W TMPUMEPBI IMPHUMCHCHUSA COBpCMCHHOfI BBIYHCIUTENLHON XHMHUH K

KOHKPCTHBIM XUMHUYCCKUM CUCTEMAM;
- OCHOBHBIC

B3aUMOCBA3HU  MCKIAY COBpCMCHHOﬁ BBIYHCIUTEILHON XUMHEH U

AJIEKTPOHHOU CTPYKTYpOH U (PU3UKO-XMMHUYECKUMHU CBOWCTBAMH BEIIECTB, MPUMEHSIEMBIC NS

YIIpaBJICHUA CBOMCTBaMH MaTCpHaJIOB;

- BOBMOXXHOCTH OCHOBHBIX COBPEMECHHBIX METOJ0B BEIUHMCIIMTETbHON XUMHH.

Ymemy:

- IMPUMCHATH METOJbI BBIYHCIUTEILHON XUMHHI IJid pacdyeTa, MHTCpHIpETAlluid U
NnpeaACKasaHus CTpOCHUA U CBOMCTB XMMHUYECKHX CHUCTEM.




Braoemy:

- DJIEMEHTapHbIMM HaBbIKaMM IPUMEHEHHUS IOAXOJ0B M METOJOB BBIUYHCIUTEIBLHOU
XUMHMHM IIPU PEIICHUM INPAKTHYECKUX TEXHOJIOTMYECKHMX 3a7ad C IOMOLIBI0 CTAHIAPTHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.

3 Kpartkoe conep:kanue JMCHUIIHHbI

Benenue. Ponb 1 MECTO BBIYMCIUTENBHBIX METOJIOB B XUMUMU.

Pazoen 1. Ocnosuvie npedcmasnerus

MaremaTuueckue MOJAEIM B XUMUU. BBIUMCIMTENBHBIE METOABl B XUMHH.
MareMaTnueckue MOAEIM M MX HNpUONMKEHHBIH Xapaktep. Poiab Moaenn B HaydHOM
nccnaeaoBaHuu. Mojieny, anropuTMbl U POrpaMMbl. YUCIIEHHBIN SKCIIEPUMEHT.

OneMeHTsl Teopuu norpemtHoctel. Ilpubnmxennsie uncna u ¢pynkuuu. IpaBuna 3anucu u
OKpYTJICHUS! TPUOIMKEHHBIX YMCEN W ACWCTBUI Haj HUMHU. AOCONIOTHAas M OTHOCHTEIbHAS
[OTPEUIHOCTh BBIUYMCIEHUSI CYMMBbl M Pa3HOCTH, NPOU3BEICHHMS U YaCTHOI'O HPUOIMKEHHBIX
yrcen. AOCONIOTHAasE M OTHOCUTENbHAs TOTPEIIHOCTh BBIYMCICHUS (YHKIMH OIHOH |
HECKOJIBKUX NTEPEMEHHBIX.

Cucrembl kKoopauHaT. JlekapToBa, MOJsIpHAs, IIIUHAPHYECKas U chepuyeckas CHCTEMBI
koopauHaT. CBs3p Mexay HuMH. OnMcaHue BOJOPOJOINONOOHBIX aTOMOB B C(epHUUECcKOil
CUCTEME KOOpJUHAT.

Pazoen 2. Cranapuvie u sexkmopnvie genuuunvl. Mampuysl u onepamopwi

DOneMeHTbl BEKTOpPHOro aHaiu3a. CKalsipHble M BEKTOpHbIE BeIUMYMHBL. CIlIO)KEHHE U
BBIYATAaHUE BEKTOpOB. CKaIspHOE M BEKTOPHOE IPOM3BEIEHUE BEKTOPOB. lIpomsBenenus tpex
BekTOpoB. JnddepeHumpoBanrne BeKTOpa MO CKAISIPHOMY aprymenty. [lpuMeHeHne BEKTOpOB
JUISL OIIMCAHUSL CTPYKTYPbI KPUCTAJLIOB.

Ckanspable ¥ BekTOopHbIe moyisi. CkamsapHoe mosie. ['paaneHT cKausipHOW (QYHKIWH.
Bektopnoe mnose. J[luBeprenumsa u porop Bekropa. IlorennmansHoe mnone. Teopema
Octporpaackoro-I'aycca. Teopema Croxca.

[TpakTyeckne NPUIIOKEHUS CKAIIPHOIO M BEKTOPHOIO aHaiu3a B XUMHH. ATOMBI B
MOJIEKYJIaX M B3aUMOJEHCTBUS MEXKIY HUMHU. BHYTPUMOIEKYJIAPHOE AJIEKTPUYECKOE IIOJIE U
ANEKTPOCTATUYECKUE B3aUMOIEUCTBUS B MOJIEKYJISIPHBIX CUCTEMaX U KpHUCTaslIax.

Matpuubsl u oneparopbl. Marpuil M oOmnepauuyd Hajd HUMH. TpaHCIOHMpOBaHHas,
spMuTOBa M oOpaTHass Marpuubl. Omnepatopsl B XuMuU. OrmnepaTopbl OCHOBHBIX (PU3HKO-
xumMuueckux BenuuuH. Kommyranust oneparopsl. Oneparop ['amMuibToHa M €ro KOMIIOHEHTHI.
JIunelHpll BapuanMoHHbBIM MeTox Putna. IlpuMmeHeHust onepaTopoB M MaTpuUl] B XHMHHU:
BapHallMOHHBIN MeTo pemenus ypasHenus llpennnrepa.

Pa3zoen 3. Boiuuciumenvrvie Memoovl 8 XUMUYECKUX 3A0a4ax

MaremaTnueckue MeTOJIbl KJIaCCHUYECKOTO OINUCAHUS CTPYKTYpPbl M JUHAMUKH MOJIEKYIL.
JIBI>KEHHE MOJIEKYJIbl B JJaOOpaTOPHON CHUCTEME OTcueTa W B cHCTeMe LieHTpa macc. OnucaHue
BpalllaTeIbHOIO JIBWXKEHUS MOJIEKYJbl. MaTpuiia TeH30pa MOMEHTa HWHEPLUHMHU MOJIEKYJIbL.
I'maBHBIE MOMEHTBI MTHEPLIUU MOJIEKYJIBI. MOMEHTBHI HHEPIIUM MOJIEKYJI PA3JIMYHOIO CTPOEHHUS.

VYpaBHeHUs] MEXaHUKU B 0000IIEHHbIX KoopauHaTax. [loHsTHe 00001EHHBIX KOOpAUHAT.
VpaBuenus Jlarpanxka. YpaBHenus ['amwmnbroHa. @yHKuMs ['aMuiIbTOHA Kak MOJIHAS SHEPTHS
KOHCEPBATUBHON U30JINPOBAHHOMN CHUCTEMBI.

KoneGanuss atomMoB B MoOJeKkyle B 00OOIIEHHBIX KoopauHaTax. [‘apmMoHMueckuit
noteHiuan. [‘apmMoHudeckue KosiebaHHs aTOMOB B MouieKyne. HopwmasnbHble BaJleHTHbIE
KoJie0aHusi aTOMOB B MOJIEKYJIEe: CHMMETPUYHbIE, aHTUCUMMETPHUYHBIE, Ie(OpMaI[IOHHBIE.

WNndpakpacHass konebarenbHas crnekrpockonus. Marematnueckue Moxenu UK-
criekTpockonuu. MK-crekTpbl NOraoneHus OpraHunyecKuX COeTMHEHNM.

Mexanuueckass MOZAeNTb MoJIeKynbl. [lpubnukenus, nexanye B OCHOBE MEXaHHMUYECKOU
MOJIeTT MOJIeKyJbl. [loBepXHOCTh MOTEHIMANIBHON 3HEPTUU MOJIEKYJIBl U €€ XapaKTepUCTUKH.
SlnepHas KOHPUrypanus MOJIEKYJIbl U MOJEKYJISIpHas CTpYKTypa. DHepreTuueckue O0apbepbl Ha
[II13. BanenTHbie n30Mephbl 1 KOHG)OPMEPHI.



Kondopmannonnsrii ananu3. BHyTpeHHHME KOOpIMHATBHI MOJIEKYJbl. [loTeHmumanbpHas
SHEPTHUsl MOJIEKYJbI B paMKaX MEXaHUYEeCKOW MoJenu MoJieKybl. [Ipubnmkenne aiuTHBHOCTH
MapHbIX AaTOMHBIX B3auMoOAEUCTBUH. CHIOBBIE ITOCTOSIHHBIE MOJIEKYJIbl M HX pacyer.
AHTapMOHHM3M aTOMHBIX KoseOanwmii. [Torennnan Mopca. BpamarensHbie 0apbepbl MOJIEKYIT.

[loreHumanbHass »Heprus Mojekynbl. [loTeHuumanbHas HHEpPrus MOJEKYJIbl  Kak
napaMmerpudeckass  (QyHKIUS  BHYTPEHHUX  KOOPAWHAT  aTOMOB.  JJIEKTPOCTATHYECKOE
B3aMMO/ICIICTBIE aTOMOB W MOJIEKYJ. MyJbTUIOIbHAS MOAENb. ATOM-aTOMHOE MPUOIIMKEHUE
Kuraiiroponckoro. Oueprust Ban-nep-Baanbca. Ilorenuunans! Jlennapnaa-/l>xonca nu bakunrema-
Xunna. Bonopoanas cBs3b. Hegoctatkn MexaHU4eCKOM MOJIETTN MOJIEKYJIbI.

BoeruncnuTenbHblE METOIBI sl OONBIIMX MOJICKYJSPHBIX CHCTeM. MOJICKYIISIPHBII
aHcaMOyib. OyHKIMK pacnpenenaeHus. MeTon MosieKyasspHor nuHaMuku. Metoa Monte-Kapio.
BbuuciuTenpHplii  acmekT  Teopud  (QyHKOMoHana IuioTHoctH. Merton  Kona-1lsma.
HeopOuranenpiii moaxoa. Meron Kapa-Ilappunemno. ['uOpuanbple MeTOABI  «KBAaHTOBAs
MEXaHHUKa - MOJICKYJISIpHAs MEXaHUKa.

3axnouenue. BeIMUCIUTENBHBIE METO/IBI - COBPEMEHHBI MHCTPYMEHT IIPOrHO3a B XUMUH.

4 O0beM y4eOHOM JUCIHIJIMHBI

Bunel yue6HoI paboTh B 3aueTHBIX B akanem.
eIMHULIAX qacax
OO0mas TpyA0eMKOCTh IHCHUILIMHBI 110 y4eOHOMY IJIAHY 2 72
KonraktHas padora (KP): 1,3 48
Jlexuuu (Jlek) 0,4 16
[TpakTiueckue 3anarus (I13) 0,9 32
CamocrositesabHast padora (CP): 0,7 24

By KOHTpOJISA: 3a49eT ¢ OLEeHKO - -

Bunst yueGHoi paboTh B 3auernsix | B acroponowm.
CIIMHUIIAX Jacax
O0mas TpPyA0eMKOCTb JUCHHUIINHBI 110 y4eOHOMY IIAHY 2 54
KonTaktHas padora (KP): 1,3 36
Jlexumu (Jlek) 0,4 12
[TpakTrueckue 3anarus (I113) 0,9 24
CamocrositenbHas padora (CP): 0,7 18

Buja koHTpOJISI: 3a4eT ¢ OLEeHKOM - -

AHHOTAIUs padoyeid MPOrpaMMbl TUCIHUTITAHBI
«®Pu3uka» (b1.0.06)

1 Heap AMCHUNIMHBI — MPUOOPETCHUE CTYJACHTAMH 3HAHHWI 110 OCHOBHBIM pa3jeiiamMm
(U3UKY U YMEHHUIO IPUMEHSATh UX B JJPYTUX €CTECTBEHHOHAYYHBIX JUCIUTLIMHAX.
2 B pe3yabTare n3yueHus TUCHUTIIHHBI 00YYAIOLIHIiCS TOJIKEH:
Obaaoams cneAyoIUMU KOMIIETCHIUAMA U UHIUKaTopaMu ux goctuxkenus: OITK-4.1,
OIIK-4.3.
3uame:
- (u3HuecKre OCHOBBI MEXaHUKH, (QU3MKH KOJeOaHUN U BOJH, JJIEKTpUYECTBA U
MarHeTu3Ma, EeKTPOJAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEpPMOJWHAMUKH, KBAHTOBOU
buzuky;
- cMmbIcT (QyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, MPUHIIMIIOB U TOCTYJATOB; HX
(OPMYIMPOBKH ¥ TPAHHIIBI IPUMEHUMOCTH;
- CBSI3b IIUPOKOTO Kpyra (U3MYECKUX SIBICHHUH C (yHIaMEHTAIbHBIMU TPUHIUIIAMU U
3aKOHaMH ()M3WKH; OCHOBHBIC METOJBI PEIICHHS 3aJlad [0 OINHUCAHUIO0 (DU3HMUCCKHUX
SIBIICHUI;



- METOJIbI 00pa0OTKHU PE3YNIHTATOB (PU3NUECKOTO IKCIIEPUMEHTA.

Ymemp:

-IPUMEHATh TEOPETUYECKUE 3HAHUS M DKCIIEPUMEHTAIBHBIE METOJbI MCCICIOBAaHUS IPU
pemeHny TpoecCuOHATIBHBIX 3a/1a4;

-[IPOBOJIUTh PAcuU€Thl, OCYIIECTBIIATh aHAJIU3 M Ha OCHOBE 3TOrO J€JaTh OOOCHOBAHHBIE
BBIBO/IbI;

- QHAJIM3UPOBATh PE3yJbTATHI HAOIIOJEHUN U SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB U TPUHIIMIIOB (PH3HKH;

- ONpeAeiATh XapakTep (PU3MYECKMX HPOLIECCOB IO KOMIUIEKCY 3KCIIEPUMEHTaIbHOM
UH(OPMALIUHU TIPU TIOMOIIH TpadUKOB, TAOIHII U YpaBHEHUI;

- IPEACTaBIATh 00pPa0OTaHHYIO SKCIEPUMEHTAIbHYI0 M TEOPETUYECKYI0 MH(pOpMAIHIO B
YCTHOW M THCBMEHHOM ¢opMe, B TOM UYHUCIE C HCHOJIH30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.

Bnaoemy:

- HaBbIKaMU pabOThI C HIMPOKUM KPYroM (pusnueckux npubopoB U 000py10BaHHUS;

- HaBbIKaMU 00OCHOBAHUs CBOMX CYXJAECHUN U BbIOOpa METO/A UCCIIEIOBAHUS.

3 Kpartkoe cogep:xanue AU CHHIITUHBI

Cemecmp 1.

Paszoen 1. Beeoenue 6 mexanuxy.

1.1. Ponb kypca «Pu3uka» B yaeOHOM MpoIecce XUMHUKO- TexHoJoruueckoro BY3a.
OcnoBbl MexaHuku. Kiaccuueckass Mexanuka HproToHa 1 rpanuna €€ NpuMEHUMOCTH.
Kunematuka. Mexannueckoe apmxenue. Cucrema orcuéra. MarepuanbHas Touka. TpaekTopusi.
Ilepememenue u nytb. CKOpOCTb U ycKOpeHue. PaBHOMEpHOE M paBHOIIEPEMEHHOE
npsiMOJIMHEIHOE IBHKeHnEe. OTHOCUTENFHOCTh IBMKeHus. CiioxkeHue ckopoctei. I'padukn
3aBUCHUMOCTH KHHEMATHYECKHUX XapaKTEPUCTUK OT BPEMEHU IPU PABHOMEPHOM U
paBHOIIEpeMEHHOM JIBHKeHUU. CBOOOIHOE NaZIeHUE Tell. Y CKOPEHUE CBOOOTHOTO TaJCHUSI.
ITpumepsr.

1.2. KunemaTmka BpamareabHOrO [BM)KCHHUS. XapaKTEPUCTHKH BpamlaTeIbHOTO
neuxkeHus. OcHoBbl nuHamMuku. Ilepswiii 3akoH HproToHa. MHepruanbHble CHCTEMBI OTCYETA.
[Tpuaumn otHocutensHocTH ["anunes. Cuna. Bropoi 3akon Hetorona. MoMeHT cuibl. Y cioBue
paBHoBecus. LlenTp macc cuctemsl. Tperuit 3akon Hetotona. 3akoH I'yka. Cuna tpenus. Tpenue
MOKOs1. TpeHHEe CKOJIbKEHUS. 3aKOH BCEMUPHOTO TATOTeHUs. CHIIbI TSHKECTH, BEC, IPUMEPHI.

1.3. 3akonHbl coxpaHeHus. Mmmynbec MaTepuanbHOW TOYKW. BTopoit 3akon HeioToHa B
UMIYJIbCHOM (opme. 3akoH coxpaHEHUs umIylbca. Pabora cuibl, MOITHOCTB. DHeprus. Busl
MeXaHU4ecKoN sHepruu. KoHcepBaTUBHBIE CHUCTEMBI. 3aKOH COXPAaHEHHUS B MEXAHMKE. 3aKOH
COXpaHEHUs ITOJIHOM dHepruu. [Tpumepsr.

1.4. Mexanuueckue kojeOaHMs M BOJIHBL. [‘apMoHmyeckuil kojeOaHHs. AMIUIMTY/A,
nepuoj, vactora. I[IpyXKMHHBI MasTHUK, MaTeMaTHYEeCKMH MasTHUK. 3aKOH COXpaHEHUS
SHEPIuu MpH KosiebaTenbHOM ABMKeHUH. BoiaHoBas noBepxHocTb. @poHT BosHbL. [lonepeunsie
U IpOAOJIbHBIE BOJHEL. [IprMepsl.

Pa3zoen 2. Beedenue 6 MonreKyiapHyo u3uky u mepmoOUHaMUK).

2.1. OcnoBel MKT (monekynspHo-KuHeTHYeCKOWH Teopuu). OmnbITHOE 000CHOBaHME
nonoxxenuii MKT. BpoyHoBckoe naBukenue. BzammogeirictBue Momekyil. Yucno ABoraapo.
Wneanenbiii ra3. OcHoBHoe ypaBHeHue MKT. Cpenssisi kBagpaThuyHash CKOPOCTb ABH)KECHHS
Mmouekyn. Temneparypa. AbcomntoTHas TeMiieparypa. [Ipumepsi.

2.2 VYpaBHenue MenneneeBa-Knaneiipona. VYHuBepcanbHas ra3oBas IOCTOSHHAs.
Mzomporneccer. I'padukm m3omporieccoB B koopauHatax p-V, V-T, p-T. 3akon JlampToHa.
IIpumepsl.

2.3. Wcmapenne u KoHJeHcamws. HachlllieHHBIE W HEHACHIICHHBIC Tapbl. Kumenwe
KHUIKOCTH. Bnaxnocts Bo3ayxa. Kpucrammmueckue wu  amopdubie Tema. OCHOBBI
TepMoAVHAMUKH. BHyTpeHHsAs sHeprus. KomuuecTBo TemnoTsl. TemnoeMKOCTh BEIIECTBa.
PaboTa B TepMoIuHAMUKE.



2.4. TlepBbIit 3aKOH TEPMOJIUHAMHUKHU. AnabaTHBIN nporiecc. HeoOpatumocTs mporieccoB
B nipupoje. Bropoit 3akon Tepmoaunamuku. KI1/] tremnoBeix neurareneii. MeanbHas TemioBas
MalninHa.

Cemecmp 2.

Paszoen 3. Qusuueckue ocHovl Mexanuxu.

3.1. Ilpeamer ¢usuku. MeToasl (QHUINUECKOTO HCCIEAOBAHUS: OIBIT, THIIOTE3a,
sKcriepuMent, Teopus. Ilpeamer kunemaruku. IlepemerieHue, CKOpOCTb, YCKOpPEHHE.
Kunemarnueckue XxapakTepUCTUKH BPAIIATEIbHOTO JBUKEHMUSL.

3.2. 3akonsl HploToHa. 3aKOH BCEMHPHOTO TITOTEHHSA. 3aKOH BCEMUPHOTO TATOTEHUS.
JIBr>keHUE Tena nepeMEeHHON Maccehl. Y paBHeHUs: Meepckoro. @opmyiia LIMoIKOBCKOTO.

3.3. Yopyruii 1 Heynpyrui ynapsl mapoB. MOMEHT WHEPIMU MaTEPHAIBHOW TOYKH H
TBEPJIOTO TeNa.

3.4. Kunematnka rapMoOHWYECKHMX KojeOanuii. JluddepennuaipsHoe ypaBHEHHE
rapMOHUYECKUX Konebanuid. [ToHaTHE 0 3aTyXaromuX M BIHYKICHHBIX KojeOaHMsX. BoaHoBoe
NBUKEeHHE. BOIHBI pOI0IbHbBIE U MTONIEPEYHbIE.

Paszoen 4. Ochogvl monekynsaprol (pusuxu.

4.1. DneMeHTh TEPMOJUHAMHKMA U (PU3NYECKOW KHUHETUKH. VjeanbHblii ras.
Pacnpenenenune bonbumana u ero obmedusnyeckuii cMpici. Peanbhbiil ra3. YpaBuenue Ban-
nep-Baanbca.

4.2. TepmomuHamuueckuii wmeron B ¢usuke. PaBHOBecHble cocTosHus. Hawana
TepMOIUHAMUKU. [IUKIIbI. DHTPOMIHS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.

4.3. SIBnenue nepenoca. Juddysusa. 3akon Puka. TemmonpoBoaHocTh. 3akoH Dyphe.
Buytpennee Tpenue (Bs3kocTh). 3akoH HproToHa.

Pa3zoen 5. Dnexmpocmamuka u nOCMoAHHBIU JIEKMPUYECKUL MOK.

5.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. Jumonb. JMAIEKTPUKU B
ANEKTPOCTATUYECKOM I10J1€

Cemecmp 3.

Pa3zoen 6. Dnexmpomacnemusm.

6.1. 3akon Amrepa. 3akon buo-Casapa-Jlarutaca. Cuna Jloperma.

6.2. MarHeTuku. DeKTpoMarHuTHas MHIYKIMA. Y paBHeHHe MakcBea.

Paszoen 1. Onmuxa.

7.1. Unrepdepenuus BonH. Audpaxius BonH. [Tonsgpusanus BosH.

7.2. TeroBoe nznydenue. 3akoH Kupxroda. ['mmoresa [Tnanka. KBantoBoe 00bsicHeHNE
Teru10Boro u3inydenus. pdext Komnrona.

7.3. SInepHast mozenb atoMma. [loctynatsl bopa. AtTom Bogoposa o bopy.

Paszoen 8. Dnemenmor keanmogou husuxu.

8.1. T'umote3a ne bpoiins. BonHoBoe ypaBHenue IllpenunHrepa ansi cTalMOHapHBIX
cocrostHuil. OnbiTel ITepua-I'epnaxa.

8.2. MHoroanexkTpoHHblii arom. O¢dext 3eemana. Ilpunmun Ilaynu. KsantoBsle
cTaTUCTHUecKue pacrpenenenus bose-Oiinmrelina u ®@epmu-/Iupaka. ®oHoHbl. 3akoHb! Jlebast
1 DUWHIITEWHA.

Cemecmp 4.

Paszoen 9. Dnemenmoi kK6anmoso cmamucmuxu.

9.1. DreMeHTHl KBaHTOBOM CTaTUCTHKH. KBaHTOBas crucrema M3 OJWHAKOBBIX YACTHIL.
[IpyHIMI TOXKIAECTBEHHOCTH OJMHAKOBBIX YacTUL. CHUMMETpUYHBIE U HECUMMETPUYHBIE
BOJIHOBbIE (DYHKIIMHU, OTTUCHIBAIOIINE COCTOSHUS TOXKIECTBEHHBIX MUKPOYACTHUII.

9.2. bosonst u ¢epmuonsl. [lpunuun Ilaynmu. KsaHTOBBIE —cTaTHCTHYECKHE
pacnpenenenus boze-OivinmreiinHa u ®epmu- Jlupaka. BBIpOXAEHHBIM SJIE€KTPOHHBIM ra3 B
KpHUCTajiax (MeTajlIbl).

Pasoen 10. Memannvl, Ousnekmpuxu u ROIYNPOBOOHUKU ¢ MOYKU 3PEHUsL 30HHOU MeoPUl.

10.1. DHepreruueckue 30HbI: cratuctuka ®epmu-lupaka, sueprusa OepMu. INEKTPOH B
MEPUONYECKOM T0JIe KprcTaya: 3¢ (peKTuBHAsI Macca dJIEKTPOHa.



Pazoen 11. Dnemenmot puzuxu meépooeo mena.

11.1. ®usuka tBEpHoro Tena (OTT): onpenenenue, cBI3b ¢ APYTMMH JAUCLHUILUIMHAMM,
00BEKTHI U3y4eHUs], KpYyr pemaeMbix 3aaad. CBs3b ¢ Kpuctayuiorpapuei, Kpuctamuiopu3nkoin u
KPUCTAIUIOXUMHUEH.

11.2. KonnencupoBanHoe cocrosiHue. Ilogxon k omucanuio TBEPABIX Ten. CTpyKTypa
KkpuctamoB. CuMMeTpus 1 (pU3nYecKre CBOMCTBA KPUCTAILIOB.

11.3. Tumbl KpUCTALIUYECKUX CTPYKTYp (00mas xapakTtepucTrka). ILIoTHbIE yIIaKOBKH:
KyOHueckass M IreKcaroHajlbHas (Ha KaueCTBEHHOM ypoBHE). [IoHsATHME O CBEpXIPOBOIUMOCTH
(KBaHTOBBIE MPEACTABICHUS HA KAUECTBEHHOM YPOBHE).

4 O0bem y4eOHOII AMCUHUILUIMHBI — BCE€ BHUIBl y4yeOHOUW paboThI, 3.6. W Yachl Jyis
Tabuuibl Oepyres u3 yuedHoro miuana (YII) u PIT/L

Cemectp

Bcero 1 5 3 Z

Bun yae6Hoi paboThI
AKkan. 3E Akan. 3E Akan. 3E Akan. 3E AKkan.

Y. Y. 4. 4. 4.

3E

OO0mast Tpy10eMKOCTh
JMCLUTUTAHBI

18 648 3 108 5 180 5 180 4 180

KounrakTHas padora —
ayIuTOPHbIE 10,67 384 1,78 64 3,11 112 3,11 112 2,67 96
3aHATHA:

B TOM 4ucJjie B popme
NMPAKTHYECKOM
NMOAroTOBKM (RpuU
Hanuuuu)

Jlexuun 3,56 128 | 0,89 32 0,89 32 0,89 32 0,89 32

B TOM uHcie B hopme
MPaKTUYECKON
MOATOTOBKH (npu
Hanu4uu)

HpaKTI/I‘-IeCKI/IC 3aHATUA

(I13) 5,33 192 | 0,89 32 1,33 48 1,33 48 1,78 64

B TOM 4HcCIie B hopme
MPaKTUYECKOU
MOJITOTOBKH (npu
HAIU4ULL)

JlaGopaTopHbie pabOTHI

(1P) 1,78 64 - - 0,89 32 0,89 32 - -

B TOM 4Hcie B popme
MIPaKTUYECKON
MOATOTOBKH (npu
HaIu4uu)

CamocrosTeabHas

paGora 433 | 156 | 1,22 | 44 | 089 | 32 | 089 | 32 |133| 48

KonrakTHas
caMOCTOsTEIbHAS 1,6 0,2 0,4 0,4 0,6

pabota 4,33 1.22 0,89 0,89 1,33

CaMocTOosTEIIbHOE
M3y4YEHUE pa3/iesioB 154.,4 43,8 31,6 31,6 47,4
JIIACLUATUIMHBL

Buabi KOHTpOJIA:

3a4deT ¢ OLEHKOM - - - - - - - - - R

JK3aMeH 3 108 - - 1 36 1 36 1 36




KonTakTHas pabora —

NMPOMEKYTOUYHAS 1,2 0,4 0,4 0,4
arrecTanus 1 1 1
IMoaroroBka K 106.8 35,6 35,6 35,6
IK3aMeHy.

Buj urorosoro 3ayer JK3aMeH JK3aMeH JK3aMeH

KOHTPOJIS:




Bun yae6HO# paboThI

Bcero

CemecTtp

2

3E

Actp.

3E

Actp.

3E

Actp.
4.

3E

Actp.

3E

Actp.

OO01mas Tpy10eMKOCTh
JUCIUATUTAHBI

18

486

81

135

5

135

135

KonrakTHas padora
— ayAUTOPHBbIE
3aHATHS:

10,67

288

1,78

48

3,11

84

3,11

84

2,67

72

B TOM umncJjie B popme
NMPaKTHYeCKO
NMOArOTOBKM (npu
Hauuuu)

Jlextinn

3,56

96

0,89

24

0,89

24

0,89

24

0,89

24

B TOM 4HcIie B hopme
MPaKTUYECKOU
MOATOTOBKH (npu
HaIu4uu)

HpaKTHqGCKﬂe 3aHATHA
(I13)

5,33

144

0,89

24

1,33

36

1,33

36

1,78

48

B TOM 4Hclie B hopme
MpaKTUYECKON
HOJTOTOBKY (npu
HaIu4uu)

JlaGopatopHsbie pabOTHI
(JIP)

1,78

48

0,89

24

0,89

24

B TOM 4Hclie B hopme
MPaAKTUYECKOU
NOJTOTOBKU (npu
HaIU4uu)

CamocTosiTeJabHas
pa6ora

4,33

117

1,22

33

0,89

24

0,89

24

1L

36

KonTakTHas
CaMOCTOATEIbLHAA
pabora

CamMocCTOosITEILHOE
W3yYCHHUE Pa3zeiioB
IUCLIUIUINHEI

4,33

1,15

115,85

1,22

0,15

32,85

0,89

0,3

23,7

0,89

0,3

23,7

1,33

0,4

35,6

Buabl koHTpOJIS:

3a4eT ¢ OLEHKOM

IK3amMeH

81

27

27

27

KonrakTHass pabora
- NPOMEKYTOYHAS
arrecTanus

IToaroroBka K
JIK3aMeHYy.

0,9

80,1

0,3

26,7

0,3

26,7

0,3

26,7

Bunx utorosoro
KOHTPOJISL:

3ayer

IK3aMeH

IK3amMeH

IK3aMeH

1 Heap AucHMIVIMHBI — TpUOOpETEHNE 3HAHUNW M KOMIIETEeHIUH, (opMHUpOBaHHE
COBPEMEHHBIX MPE/ICTaBICHUH B 001aCTH TEOPETHUECKIX OCHOB XMMHUHU U XMMUU 3JIEMEHTOB.

AHHOTanus padoyeil MPOrpaMMbl M CUUILINHBI
«O0mas u Heoprannyeckas xumus» (51.0.07)




2 B pe3yabTarte u3yueHus TUCHUILITUHBI 00Yy4AIOLIHIiCS TOJIKEH:

Obnadams CIenyOUMMA KOMIETSHIIUSAMA W WHAWMKAaTOpamMu ux noctixeHus: YK-6.1;

VYK-8.3; OIIK-1.1; OIIK-2.1; OIIK-2.4; OIIK-6.1; OIIK-6.2
3uameo:

— 3JIEKTPOHHOE CTPOCHHUE aTOMOB M MOJICKYT;

— OCHOBBI TEOPHH XUMHUYECKOU CBSI3U B COSMHEHUSAX PA3HBIX TUIIOB, CTPOSHHE BEIIECTBA
B KOHJCHCHPOBAaHHOM COCTOSTHUW;

— OCHOBHBIC 3aKOHOMEPHOCTH IMPOTCKAHUS XUMHYECKHUX IPOIECCOB U XaPaKTECPUCTHKHU
PaBHOBECHOT'O COCTOSTHUS;

— METO/Ibl ONMCAHUsI XUMHUECKIX PABHOBECHI B PACTBOPAX AJICKTPOJIUTOB,

— CTPOEHHE U CBOMCTBA KOOPANHALMOHHBIX COCANHEHUM;

— MOJIyYCHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIICCTB.

Ymems:

— BBINIOJIHATH OCHOBHBIE XUMHUYECKHE OIEpaIlid, ONPEICIsITh TePMOIUHAMUYECKHEC
XapPaKTEPUCTUKNA XUMUYCCKUX PEAKIIMN U PAaBHOBECHBIC KOHIICHTPAIIMH BEIIIECCTB;

— HCIIOJB30BaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOAMHAMUYCCKUE CIIPABOYHBIC
JAHHBIC JIJIS peIIeHUs MPoGeCCHOHANBHBIX 33]1a4;

— TMPOTHO3WPOBATH BIIHMSHHUE PA3IMYHBIX (PAKTOPOB HA PABHOBECHE B XMMHUYECKUX
peaknusx;

Braoemy:

— TEOPETUYECKUMHU METOJAaMHU OIMCAHUS CTPOCHMS U CBOMCTB IIPOCTBIX U CIIOKHBIX
BELICCTB HAa OCHOBE AIEKTPOHHOI'O CTPOCHMSI MX aTOMOB M IIOJIOKEHHUS B INEPHUOJUYECKON
CUCTEME XMMHUYECKUX DIEMEHTOB;

— OCHOBHBIMHU HaBBbIKaMU pabOThl B XUMHUYECKOM J1abOpaTopuy;

— DKCIEPUMEHTAJIbHBIMU METOJAaMU OINpPEAETICHUs HEKOTOPhIX (PU3UKO-XUMHUECKUX
CBOMCTB HEOPTraHUYECKUX COCAUHEHUMN.

3. KpaTkoe coaep:kaHue TUCHUTITHHBI

Pazpnen 1. [IpyHIUNBI XMUMHH
1.1 Crpoenue aToma.

BonHoBbie cBoiicTBa MaTepualbHBIX 00BEKTOB. YpaBHeHue ne bpoiinsa. CooTHoiieHue
HeomnpeneneHHocTel ['eiizenOepra. IlonsTHe o kBaHTOBOM MexaHuke U ypaBHeHuu Lllpeaunrepa.
BonHoBasgs QyHkuMs. ONEeKTpOHHas IUIOTHOCTb. XAapaKTEPUCTHKA COCTOSHUS 3JIEKTPOHOB
KBaHTOBBIMM uHciamMu. KBaHTOBble umcia M (OpPMBI JIEKTPOHHBIX 007aKoB. DOpMBI
ANEKTPOHHBIX O0JIAKOB AJIsl S-, P- U d-COCTOSIHUN 3JIEKTPOHOB B aToMax. MHOT03JIEKTPOHHbIE
atomsbl. [Ipmamun Ilaynum. MakcumanbHOE 4YMCIIO DJEKTPOHOB B DJIEKTPOHHBIX CIOSX H
obomnoukax. [IpaBmio Xyhnpaa. IlocnenoBarenbHOCTh PHEPreTHUECKUX YPOBHEH 3JEKTPOHOB B
MHOT'03JIEKTPOHHBIX aTOMAX.

1.2 Tlepuomyecku 3aKOH U MEPUOJUUECKAs CUCTEMA.

CoBpemenHas (hopMynHpoBKa NepuoaAnYecKoro 3akoHa. [lepuoauueckasi cuctema u ee
CBSI3b CO CTPOCHMEM aTOMOB. 3allOJIHEHUE DJIEKTPOHHBIX CJIOEB M 000JI0YeK aTOMOB B
nepuoanueckoi cucreme 3nemeHToB .M. MenneneeBa. OcoG€HHOCTH 3JIEKTPOHHOTO CTPOEHUS
aTOMOB B TpYIIIax, B CEMECTBaX JIAHTAHOUIOB M aKTHHOUIOB: S-, P-, d- u f-amemeHTHI.

ATOMHBIE U HOHHBIE PAUYCHI, YCIIOBHOCTbh 3TUX NOHATUH. I3MeHeHne painycoB aTOMOB
[0 IEepUOJaM M TIpPYIIAM IEPUOJUYECKONM CHUCTEMBI DJIEMEHTOB. MoOHHBIE paguycel U HUX
3aBUCUMOCTB OT 3JIEKTPOHHOT'O CTPOEHHSI aTOMOB M CTEIEHH OKUCJIEHUsS. DHEPrus NOHU3ALUU U
CPOACTBO K DJJIGKTPOHY KAaK XapaKTEpUCTUKU DHEPreTUYECKOrO0 COCTOSHUS — aTOMA.
3aKOHOMEPHOCTH B M3MEHEHUHU 3HEPTUU MOHU3ALUU Ha MPUMEpe JIEMEHTOB BTOPOTO MEpUOa.



3HaueHHe MEPUOJAMYECKOr0 3aKOHa JyIsi ecTecTBOo3HaHMs. [IpelnckasaHue CBOWMCTB BENIECTB Ha
OCHOBE IEPUOAMYECKOr0 3aKOHA, NPEJCTaBICHUE O METOJAaX CPABHUTEIBHOro pacuera M.X.
Kapanerssaua.

1.3 OKHCIUTENBHO-BOCCTAHOBUTEILHBIC TTPOIECCHI.

Crenenb OKHCIIEHUS aTOMA B COCIMHEHMH. BakHelIne OKUCIUTENN U BOCCTAHOBUTEH.
OcCHOBHBIE CXEMBI IpPEBpAILEHUs] BEUIECTB B OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.
Bnusiaue temneparypsl, KOHLIEHTPALUA PEAareHTOB, UX MPUPOJIbI, CPEAbl U IPYTUX YCIOBUN Ha
rIyOUMHY U HalpaBJIeHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUil.

1.4 Xumuueckas CBSI3b U CTPOCHHE MOJIEKYIT

KoBasleHTHast ~ cBsi3b,  OCHOBHBIE  IIOJIOKEHHS  METOAA  BAJCHTHBIX  CBS3EH.
DNEeKTpOOTPULIATEIbHOCTh aTOMOB. VOHHAs M KOBaJlEHTHAas CBSI3U, CBOMCTBA KOBAJEHTHOM
CBA3U: HAIIPaBICHHOCTb M HachlaeMocTb. llomspHas KoBasieHTHas cBA3b. JloHOpHO-
aKLENTOPHBIA MeXaHU3M OOpa30BaHMs CBS3U. XapaKTEPUCTHUKU KOBAJCHTHOW CBS3M: JJIMHA,
9HEprus (PHTANbIUSA), BaJEeHTHbE yribl. COOTHOUIEHME JJIUH W SHEpPruil (dHTAJIbINN)
OJIMHAPHBIX U KPATHBIX CBS3EH.

D¢ dexkTuBHBIE 3apsaAbl aTOMOB B MOJeKyJe. /IUMOIbHBII MOMEHT CBSI3M W JUIOJIBHBIN
MOMEHT MOJIEKYJIbI. J{UIOIbHBIE MOMEHTHI U CTPOEHUE MOJIEKYJL.

PaccmoTpenmne cxem mepekpbiBaHHS aTOMHBIX OpOuTaneil mpu oOpa3oBaHUM CBs3el B
Mousiekynax. ['uOpuauszanus BOJHOBBIX (YHKIMHA, NOpUMepbl SP-, SP-, SP-TUOpUAM3ALIUK.
Iubpuamsanust ¢ yaactuem d-opOuraneil. 3armonHeHre THOPHIHBIX OpOUTATICH HETOICIICHHBIMH
napamMu 9JeKTpoHOB. OOpa3zoBaHUE KpaTHBIX CBSI3e€d; G- U T-CBA3U, HMX OCOOEHHOCTH.
JlenoKalIn30BaHHBIE T-CBA3U U IPOLEAYpPa HATOKEHHUS BAJICHTHBIX CXEM.

Merton ' mmiecmu.

OcHOBHbBIE TIOJNIOKEHHUSI MeToJa MOJIEKYJIspHbIX opOutaneir (MO). Cas3biBatouiue,
HECBs3bIBAIOIIME U paspeixjstonie opourtanu. llocnemoBarenbHocTs 3amoiHenuss MO B
JIByXaTOMHBIX YacCTHIlaX, COCTOSIIMX M3 aTOMOB BTOporo nepuoga. OObsiCHEHHE BO3MOKHOCTU
CYILIECTBOBAHMS ABYXaTOMHBIX YacTUL Ipu nomouu metoaa MO.

OObsicHEHHE MarHUTHBIX CBOMCTB MOJIEKyl M HMOHOB ¢ mno3unuit meroga MO. Ilonstue o
MHOT'OLIEHTPOBOM CBSI3M Ha IPUMEPE PACCMOTPEHMSI XUMUUECKON CBsI3U B Mouiekyse B H..

KBaHTOBO-XMMHUYECKHE TPaKTOBKM MPUPOJbI XHUMHUYECKON CBSI3W B KOMILUIEKCHBIX
coeuHEHMsX. Meton BalleHTHBIX CBs3eil. [loHsATHE O TEOpUM KPUCTAIIMYECKOTO TOJIS.
OObsicHeHHEe MAarHUTHBIX CBOWCTB W HAIWYUs WM OTCYTCTBHS OKPAaCKH KOMILIEKCHBIX
COECIMHEHUM.

MexMonekynsapHass U BHYTPUMOJIEKYJIApHas BOJOPOAHAs CBsI3b. OJHEPIrHs U JJIMHA
BOJOPOAHON CBsI3U. BiMsHME HanuuuMsg BOJOPOJHOM CBS3M HA CBOMCTBA XUMHUYECKUX
COEMHEHUII M UX cMecel (TeMmepaTypbl IUIaBJIE€HUS W KHUIEHMs, CTENEHb TUCCOLMAIUU B
BOJIHOM PacTBOpE U Jp.).

HNonHasg cBA3b Kak IpelenbHBIM Ciaydail KOBAJIEHTHOM CBsA3M. HeHampaBieHHOCTh M
HEHACBHIIAeMOCTh HMOHHOM CBs3u. llonsgpusanuss MOHOB. 3aBHCHUMOCTh  MOJSPU3YIOLIETO
JEUCTBHSI HOHA U €r0 NOJIAPU3YEMOCTH OT THIIA IEKTPOHHOM CTPYKTYpBI, 3apsja U paaunyca
HMOHOB. BriusiHue nossipu3anvy Ha CBOKMCTBA COEAMHEHUM U UX CMECEH.

OOme mnpeAcTaBiICHUS O MEXMOJEKYIIPHOM B3aMMOJACHCTBUM: OPUEHTALMOHHOE,
MHJYKIHOHHOE, TUCIIEPCUOHHOE B3aUMO/IECHCTBHS.

1.5 TlonsTHEe O XUMHYECKOW TEPMOJAMHAMUKE, TEPMOJUHAMHUYECKHE (DYHKIIMH COCTOSHUS
(xapakTepucTudeckue pyHKINN).

BuyTpeHHss S5HepTrUs U SHTAIBIN, UX (pusndeckuii cMpici. [ToHATHE 0 TepMOIUHAMUYECKON
CUCTEME, W30JUPOBAHHBIE CHCTEMBL. ODK30- M DJHIOTEPMHUYECKHE pEaKUUH. TepMOXumMus H
TEpPMOXUMHUYECKUE ypaBHEHUs. [IOHATHE O CTAaHAAPTHOM COCTOSSHUM MHIMBHUIYAIbHBIX HKUIAKUAX
U KPUCTaNIMYECKUX BEIIECTB, ra3oB M pacTBOpoB. CTaHAAapTHBIE SHTANBIMU OOpa30BaHMS,
pacTBOpPEHMS U CrOpaHMs BELIECTB. 3aKOH ['ecca M ciencTBus u3 Hero. Mcnonb3zoBaHue 3aK0HA
I'ecca st BeIUMCICHUS DHTAIBIHUN pEaKIUil W IHTAIBNHN CBS3M B Mouyiekyise. [lonstue 06



SHTPONUH, aOCONIIOTHASI SHTPONHUS U CTPOCHHE BellecTBa. M3MeHeHHe SHTPONUU B PA3IUYHBIX
nporeccax.

1.6 TloHsITHE O XMMHUYECKON KHUHETHKE. XHUMHYECKOE paBHOBECHE.

OnemeHTapHble  (OQHOCTAAMMHBIE) W  HEJJIEMEHTAapHbIE (CIOXKHBIE) peakUMH. 3aKOH
neiictByromux Macc. KoHcTanTa ckopocTH peakuud. MOJIEKYISIPHOCTh U MOPSAOK PEaKIIHH.
3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIIEPATyphl; SHTAIbIINS AKTUBALIUH.

[lonsiTHE O TOMOT€HHOM W TeTepOreHHOM Kartanu3e. [Ipumepsl KaTalIUTUYECKUX
MIPOIIECCOB B MMPOMBIIUICHHOCTH U JIA0OPaTOPHON MPaKTHKE.

VctuHHOE M Kaxkyllleecss paBHOBeCHs, uxX npusHaku. KoHcranTa xumudeckoro pasaoBecus (K. u
K 175t Ta30BBIX paBHOBECH).

Oneprusi ['n66ca, ee CBSI3b ¢ PHTponUed W IHTAIbNHEH. DPU3NUYECKHH CMBICI SHEPrUH
I'm66ca. DHTpONUUHBIA W SHTANBNUKAHBIA (akTopbl mpomecca. CBsizb AG’. ¢ KOHCTaHTOM
paBHOBecus. PaBHOBecMe B TOMOTEHHBIX UM  TE€TEPOreHHBIX cHcTeMmax. Kpurepuit
CaMOTPOM3BOJIBHOTO MPOTEKAHUS MPOLIECCOB B H300apHO-U30TEPMHUECKUX YCIOBHUSX.

Cmenienue XxuMuuyeckoro paBHoBecusi, npuHuun Jle-lllarenbe — bpayna. Brausnue
TEMIIEpATyphl, JaBJIEHUS, J00aBKU MHEPTHOIO ra3a U U3MEHEHUs KOHLEHTpPAlluu pearecHTOB Ha
XUMHYECKOE paBHOBECHE.

1.7 PactBopsl. PaBHOBECHS B pacTBOpax.

CniocoObl BbIpa)KE€HUsI KOHIEHTpPALMi PAacTBOPOB. DKBUBAICHT W 3aKOH AKBHUBAJICHTOB.
AccouMMpoBaHHbIE U HEACCOLMUPOBAHHBIE AIEKTPOIUTHL. CTENEHb JUCCOLUALNH.
Koncranta puccoumanuu. 3aBUCUMOCTh CTENEHU JIIEKTPOIUTHYECKOW AHCCOIUAIMN  OT
KOHIICHTPALlMU dJIeKTposnnTa (3akoH paszbasieHuss OctBanpaa). CocrosiHMe OECKOHEYHOTO
pa3zbaBieHHsT pacTBOpa OJJIEKTPOJIUTA, CBOMCTBa Takoro pactBopa. lllkama cTaHmapTHBIX
TEPMOJUHAMUYECKUX (QYHKIMHA 0O0pa3oBaHMs HOHOB B BOJHBIX pacTBopax. CrymneHuaTas
JUCCOLUAIUS DJIEKTPOJIUTOB. BiMsHHE OIHOMMEHHBIX HMOHOB Ha PaBHOBECHE AMCCOIUAINH
caboro HJIEKTpPONMTa B pacTBOope. PaBHOBecMe B CHCTEME, COCTOSIICH W3 HACBIIICHHOTO
pacTBopa MajopacTBOPHUMOIO 3JEKTPOJIUTA U €ro KPUCTAIIOB, MPOU3BEICHIE PACTBOPUMOCTH,
YCIIOBUSL OCAXKIEHUS M  PAacTBOPEHHUS MajopacTBOPUMOIO 3jeKkTponurta. PaBHOBecue
JUCCOIIMAIIMU B PACTBOPAX KOMIUJIEKCHBIX COEJUHEHUN, KOHCTAHTAa HECTOMKOCTHM M KOHCTAHTA
YCTOMYMBOCTH KOMILJIEKCHOTO MOHA. Peakuuu oO0pa3oBaHMsT M peakUUU pa3pyLICHUs

KOMIUIEKCHBIX COEMHEHUH.

PaBHOBecue aucconuani BOJIbl, HOHHOE IMPOU3BEIECHNUE BOJABI U €r0 3aBHCUMOCTb OT
temneparypsl. llkana Benuunn pH u pOH. CnocoObr pacuera BenwmuumH pH pacTtBOpOB.
Bydepnsie pactBopsl. [Tonsipusyroiee 1eicTBUE HOHOB COJM HA MOJIEKYIIBI BOJIBI.

['uaponus comnei, TMApPOIM3 MO KaTHOHY M aHMOHY. CTymeHYarslidi ruaponu3. B3aumHoe
yYCUJIEHUE THAPOJIN3a, MOJNHBINA (HeoOpaTtuMelil) ruaponns. KoHcTaHTa W CcTEeNeHb THUApPONIN3a,
CBSI3b MEXKy STUMH M KOHIIEHTpaluei pactBopa. CriocoObl yCUIICHHS U MOAABICHUS THAPOIU3A.
[TonsiTHE O conpBONM3E.

Pazgen 2. Xumusi 371eMeHTOB.

2.1 XuMus S-3JIeMEHTOB

[[lenounsie Meramnpl. OOmas XapaKTepUCTHKA CBOMCTB 3JIEMEHTOB, HAXOXXJICHHE B
MpUpoJie, NOJyUeHHEe U XUMUYECKHE CBOMCTBa MeTaiuioB. CoequHEeHUs MIENOYHBIX METaJlIoB,
OKCHJIbI, TEpPOKCHJbI, O30HU[BI, IOJY4YEHHE, UX CBOWCTBAa W XHMHUYECKas CBS3b B OTHUX
COeUHEHUAX. [ MIAPOKCUIBI IETOYHBIX METaNIOB, MoyiyueHue B mpombinuieHHocTH NaOH,
XUMHUYECKHE CBOMCTBAa THAPOKCHAOB. OOmIas XapakTepUCTHKA COJIeH, MOJIy4YeHHE COJbI IO
metony ConbBe. OcobeHHOCTH XUMUU JauTHs. OOJacTH MPUMEHEHUS MIEJIOYHBIX METAJUIOB B UX
COECIMHEHU.

[IlenoyHO-3eMebHBIE METAIIbI, Oepuiuiuii, Marauil. OO0IIas XapakKTepUCTHKA CBOWCTB
METaJIJIOB, HaXOXKJCHHE B MPUPOJE, MOJIyYeHHE METAIIJIOB U UX XUMHUYeckue cBoicTBa. Obmas
XapaKTEPUCTHKA COJEH ATUX 3JIEMEHTOB, UX PacTBOPUMOCTb U THUIAPOIU3YeMOCTh. OKCHABI U
TUIPOKCHU/IBI 3TUX AJIEMEHTOB: MOJyYeHHe U XUMUYeCcKHe cBoWCTBa. JKeCTKOCTh BOJbI U METO/IbI



ee yctpaHeHusi. OcoOeHHOCTH XuMuu Oepwiius. OO0JacTH NPUMEHEHHUS METauIoB M HUX
COCIMHECHUM.

2.2 XuMus p-3JIEMEHTOB

OOmiass xapakTepucTUKa P - DSJIEMEHTOB, CpPaBHCHHWE XWUMHUYECKUX CBOWCTB W
PEaKIMOHHON CIIOCOOHOCTH.

bop. Coenunenuss Gopa B mpupoje, MOJIydeHHE Oopa M €ro XMMHYECKHE CBOMHCTBA.
Bopunel meramioB, 60poBOAOPOIbI, OOPOTUAPUILI METAIIOB: MOJyYEHHE, XUMUYECKas CBsI3b B
00pOBOZIOPOJIaX, XMMHUYECKUE CBOWCTBAa coequHeHWi. Hutpum Oopa m marepwaibl Ha €ro
ocHoBe. bopHblit aHruApug U OOpHBIE KUCIOTHI, MOJIyY€HUE U KHUCIOTHO-OCHOBHBIE CBOWCTBA.
[Tonydenue ranoreHu10B Oopa u ux ruAponus. [IpuMenenne 6opa u ero COeTMHEHHMIA.

Amomunauii. [IpuponHble HCTOYHUKKM W TodydyeHue wmetamuia. OKCHl, THUIPOKCHI,
QJTIOMHUHATBL: TOJY4YEeHUE M XUMHUYECKUE CBOMCTBA. ['MApPONM3 COJIEM aatOMUHUS, KBacCUbI.
IM'uapun anroMuHUS U aTFOMOTHAPU/BI, CUHTE3 U UCIIOJIb30BAHUE B KAYECTBE BOCCTAHOBUTENEH.
IIpuMeHeHne amOMUHUA U €70 COCIUHEHUM.

lannmmit, uaauii, Tammmi. [IpupoaHble HICTOYUHUKH, TTOJTYYEHHE U XMMUYECKUE CBOMCTBA
3TUX MeTauioB. OKCHIBI, THAPOKCHUIBI, COJU ITHX METAJLUIOB, OCOOCHHOCTH XUMHYECKHX
CBOMCTB coenuHeHui. OcCOOEHHOCTH XUMUM Tauus. [I[puMeHeHune rauius, UHIUs, Talids U UX
COCIMHEHU.

VYrnepon. AmnorpornHsie Moaudukanuu: rpadut, anmas, kKapouH, QyiiepeHsl. Y ClIoBUs
CHUHTE3a UCKYCCTBEHHBIX aJIMa30B. YTJIEPOJHBIC HAHOTPYOKH.

Xumuyeckue cBoiictBa yriaepoaa. Knaccudukanusa kapoumoB. Okcunsl yraepoaa (II) u (IV):
MOJIyYeHUE U XUMHUECKUE CBOMCTBA. YTOIbHAS KUCIIOTA, €€ COJIM U MPOU3BOIHBIC.

CuHWIBbHAs KUCIIOTA, €€ COJIM: MOJyYeHUEe M XUMU4yeckue cBoicTBa. Pomanuasl. Ilpumenenue
YIJIEPOJa U €r0 COCTUHEHUN.

Kpemuwuii. IIpupogHple HCTOYHUKH, METOABI MOJYYEHUS M OYUCTKH. XUMHUYECKHE
CBOMCTBAa KpPEMHHs, €r0 OKCHAA W KPEMHUEBOW KHUCIOTBL. KBapleBoe CTEKIO0, CHIMKArelsb,
pacTBOpuUMOE CTEKJI0. BoaopoaHble COeIMHEHHS] KPEMHHS, MOJIYYEeHHUE U BOCCTAaHOBUTEIbHAs
aKTUBHOCTH. CHIIMITUABI METAJUIOB, KapOu KPEeMHHUSI, HUTPHUJT KPEMHHSI, rekcadTOpKpeMHUEeBast
KHCJIOTA: IOJIy4eHHe U cBoMcTBa. [[puMeHeHe KpEMHUS U €r0 COeTUHEHUI.

I'epmannii, 010BO, cBUHEN. [IpupoaHbIE UCTOYHUKH, MOJIYYEHUE ITUX DJIEMEHTOB M HX
XuMHueckue cBoiictBa. OKCUABI M THAPOKCUIBI 31eMeHTOB, cTanHaThl (11 u 1V), mmom6ats! (11
IV). Cynbduner: momydeHne ©u UX XuMmMudeckwe cBoiictBa. Comu THOKHCIOT. OOmias
XapaKTEePUCTHKA COJIEH, pacTBOPUMOCTh M THIAPOIN3yeMOCTh. [IpuMeHeHne repmaHusi, 0JioBa,
CBUHIIA U UX COEIMHEHHM.

Azor. OOmias xapakTepUCTHKAa XUMHUYECKHMX CBOWCTB JJIEMEHTOB TPYIIBI a30Ta.
[IpombienHoe u 1abopaTropHoe noiaydeHue a3ora. I[lpobiema cBA3aHHOTrO a30Ta U BO3MOYKHBIE
MyTH €€ pelIeHUus. AMMHAK: MOJIy4eHHE, XUMUYECKHUE CBOMCTBA aMMHUaKa, KUJKUM aMMUAK Kak
pacTBOPHUTENb, aAMUJbI, MUMHUJBI U HUTPUIBI, UX TUAPOIU3. [UIpa3uH W THUIAPOKCUIIAMUH:
MOJIyYEHUE, CTPOECHUE MOJEKYJ, KHUCIOTHO-OCHOBHBIE M OKHCIUTEIBHO- BOCCTAHOBUTEIHHBIE
CBOMCTBA. A30THUCTBIN BOJOPO/I: TIOTYyYEHUE, CTPOESHNUE MOJIEKYJIbI, a3U bl METAJIIOB.

Oxcunst azota (I, 11, 111, IV, V); ux nonydenue, xuMudeckas CBsI3b U CBOICTBa. Brnusinue Ha
OKPYKAIOIIYIO CPey BBIOPOCOB OKCH/A a30Ta. A30TUCTAasi KUCJIOTa U HUTPUTHI, TIOJIy4eHUE U
BOCCTAHOBUTEBHBIE CBOMCTBA. A30THAsI KMCJIOTA KaK OKHUCIIUTEIb, TEPMHUYECKOE Pa3IIOKEHUE
HUTPATOB U MX KCIIOIb30BaHUE B KauecTBe okucauTenen. [{apckas Bosika u ee peakiuu ¢
MeTtautamu. [I[puMeHeHne a30Ta u ero COeTMHEHNUH. A30THBIE yI0OpeHHUS.

®ocdop. IIpuponnsie nctounuku ¢ocgopa, nomydeHue Gocpopa B IPOMBIIIIICHHOCTH.
MHoroo6pa3ue aimoTponHbix Moaudukanuii pocdopa, 6enbiit u kpacHsii hochop. Dochun:
MOJIy4eHUe, CTPOCHHE MOJEKYIbI, XuMudeckue cBoiictBa. Docuasl MeramnoB. PochuHoBas
(bocdopuosarucrasi), dhochonosas (dbochopucras) kuciotel, Gochunater (TumodocuTs) u
dbochonater (dochutel) kKak BoccTtaHoBuTenHw. [wuaparamust P.O., dochopHbIe KHCIOTHI,
docdarel, B3auMHble niepexoabl GocdartoB. Coenunenust pocdopa ¢ rajoreHamu: MogydeHUe,
CTpoeHHe MoJIeKyJ, ruaponus. [Ipumenenue dhocdopa u ero coeTuHEeHH.



Mpbimbsik, cypbMma, BHUCMYT. Haxoxnenwe B mnpuponae, mnoiaydyeHue. Bomoponanbie
COECIUHEHMS, IOIYYEHHE U BOCCTAHOBHUTENIbHAs aKTUBHOCTh. KHCIOpOAHBIE COEAMHEHHS;
KHUCJIOTHl MBIIIbSIKA M CYpbMBL:  IIOJIyd€HHE, KHUCIOTHO-OCHOBHBIE U  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIE CBOMCTBA. [ 'napokcn BucMyTa. COeJUHEHHS JJIEMEHTOB C IaJIOT€HAaMU, UX
TMJIPOJIM3, COJIM AaHTUMOHWIA M BHCMyTWIa. KHCIOTHO-OCHOBHBIE CBOICTBa CyIb(pHI0B
MBIIIbSIKA, CYpbMBI M BHCMYTa, HX B3aUMOJCHCTBUE C PACTBOPUMBIMU  CYIb(hUIAMU.
Tuokucnors! 1 ux conu. O61acTU NPUMEHEHUS COEAUHEHUH 37IEMEHTOB.

Kucnopon. IlpomblinuieHHOE U 1a0OpaTOpPHOE TOJIYYEHUE KHUCIOpPOJA, CTPOEHHUE
MOJIKYJIbl, IlapaMarHeTu3M Kuciaopoja. Pusuueckue M XuUMHUeckue cBoiicTBa. O30H:
MOJTyYeHHE, CTPOCHHE MOJIEKYJIbI, OKHCIUTEIbHOEe neicTBue. Kiaccmpukamus KUCIOPOTHBIX
coeauHeHuil  asnemeHtoB. Ilepokcun  Bojgopoda:  HOJIy4YEHUE, CTPOCHHE  MOJIEKYJIBI,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. OONAacTH TNPUMEHEHUS KHUCIOpOJa U €ro
COCTUHEHUH.

Cepa, ceneH, temtyp. IIpupoHble HCTOYHUKH, [TOJIyYEHHUE JIEMEHTOB U UX XUMHYECKHE

CBOWCTBA. AJIJIOTPOIMS CEpbl, CTPOEHUE €€ MOJIEKYJbl. BolopoHble cOeMHEHHs JIEMEHTOB:
MOJIydYeHUEe, CTPOCHUE MOJIEKYJ, BOCCTAaHOBHUTENbHbIE CBOMCTBA. Cylbpuibl, METOJbI
IIOJTy4YEeHHUsl, BOCCTAHOBUTEJIbHBIE CBOMCTBA, TUAPOJIN3, OTHOLIEHWE K MUHEPAIbHBIM KHCIOTaM.
CynbghaHbl ¥ TOIUCYITb(HTIBL.
JIMOKCU/BI AJIEMEHTOB: METOAbI MOJYYEHUs, CTPOCHUE MOJIEKYJI, KUCIOTHbIE U OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOICTBA. BiusiHME BHIOPOCOB CEpHUCTOTO Ta3a Ha OKPY)KAIOLIYIO Cpeny.
Tpuokcuapl 37€MEHTOB: MONy4EHHUE, TUApaTalus, OKUCIUTENbHbIe cBoiicTBa. KuciopoaHsle
kucinotel S (IV), Se (IV), Te (IV), cmocobsl momyueHuss u cBoiictBa. ComocraBieHHE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB ATUX KUCIIOT U UX COJIEH.

CepHast KHCIIOTAa: TIOJy4Y€HUE, CTPOEHHUE MOJIEKYJbl, OKHUCIUTEIIbHOE JeicTBHE
KOHIIEHTPUPOBAHHOTO ~ BOJHOIO  pacTBOpa, BoAooTHUMaromiee cBoiictBo.  CynbgaThl,
runpocyibdatel. [Tupocepnas kucnora. TuocepHas KuciaoTa U THOCYNIb(AT HATPHUS: TIOTYICHUE
U XuMudeckue cBoiictBa. CeneHoBas U TEJUIypOBasi KUCIOTbI, METO/bl NOJIYUYEHUs U CBOWCTBA.
XJIOpUCTBI THOHWII M XJIOPUCTBIA CyNbQYpHI: TOJYyYEHHE, CTPOCHHE MOJIEKYJ, THUIPOJIU3.
XnopcynbhoHoBas kuciorta. [[pumenenue cepsol, ceneHa, TeIypa U UX COeAMHEHUH.

Bogopoa. IlpomeinuieHHoe u nabopaTopHOe MOJyYeHHE BOAOPOAA, KiaccupuKarus
TUJIPUI0B, BOCCTAHOBUTENIbHAS aKTUBHOCTh BOJIOPO/1a U THUPUJIOB METAJLIOB.

I'anorensl. OOmas xXapakTepUCTUKAa XUMHUYECKUX CBOMCTB TaJOr€HOB, HAaXOXJEHHE B
MpUPO/JIe, MPOMBILUIEHHOE U JiabopaTopHOe moiydyeHue. OCOOEHHOCTH XMMHYECKHX CBOWCTB
¢dTopa, pTopunsl kuciopoaa. Peakuun xmaopa, 6poma u Hona ¢ BOJOM U pacTBOpaMH IIEIOYEH.
BonoponHele coequMHEHMS TalIOTEHOB: IIONYYEHHE, KUCJIOTHBIE CBOWMCTBA, TepMHUYECKast
CTaOUJIBHOCTh, BOCCTAHOBHUTENbHBIE CBOMCTBAa. Accouuanus wmonekyn HF B mumaBuxoBoi
KHCI0Te, TUGTOpUIBI Kainus U HaTpusd. KucinoponHele coequHeHUs XJjiopa M Hozaa: mosyueHue,
CTPOCHHE MOJIEKYJ, KHCIOTHO-OCHOBHBIE M OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
Kucnopoansle KucioTsl xjiopa, OpoMa 1 iofa, crnocoObl MOTyueHHsI, OKUCIUTENbHOE JAeHCTBHE.
Conu KUCIOPOIAHBIX KHUCJIOT TaJIOTEHOB KaK OKUCIUTENU B KPHUCTANIMYECKOM COCTOSTHUH.
ConocraBneHUe KUCIOTHBIX M OKUCIUTEIBHBIX CBOMCTB KHUCIOPOJHBIX KHCJIOT TaJIOTEHOB U UX
coneil. MexranoreHHble COeAUHEHMs, uX ruaponau3. OOracT NMPUMEHEHHUS TaJOreHOB U MX
COCIMHECHUM.

bnaropoansie razsl. HaxoxneHnue B mpupo/ie, IpOMBIIIJICHHOE MOIy4eHHEe 0JaropoaHbIX
ra3oB. [IpuunHBl XUMHUYECKOW MHEPTHOCTH 1eMeHTOB. KiaTpaTHble coequHeHns1 01aropoHbIX
ra3oB. XMMHUYECKHE COEAMHEHMs] KPUIITOHa M KCEHOHa CO (TOPOM: IOIY4YEHHE, CTPOCHHE
MoOJIeKyJ, Tuaponn3. Kucnopoausie coequHeHns 01aropoJHbIX T'a30B, KUCIOPOAHbIE KUCIOTHI U
ux conu. O6macTu nmpuMeHeHus! OJIarOPOTHBIX Ta30B M UX COCTMHECHUM.

2.3 Xumust d-371eMeHTOB.

OcobOeHHOCTH XMMHUHU O-371EeMEHTOB. 3aKOHOMEPHOCTH HM3MEHCHUS XHUMUYECKHUX CBOKCTB IO
rpynnam u nepuogam. Hectexuomerpruueckue coeIMHEHUS.



Cxanamii, utTpui, nantaH. HaxoxnaeHue B mpupone, MNPOMBIIIIEHHOE IMOJIyYECHHE,
XUMUYECKHUE CBOMCTBA MeTauioB. OKCUIBI U THAPOKCHUJIBI AJIEMEHTOB, X KHUCIOTHO-OCHOBHBIE
cBoiicTBa. OO0IIas XapaKTEPUCTHKA coyiei 3yeMeHToB. O0JacT MPUMEHEHUS CKaHAMS, UTTPHUS,
JIJAaHTaHA U UX COCIMHEHUN.

Turan, nupkonuid, radpuuid, pesepdopauii. [IpupoaHbIe UCTOYHHUKH, MPEACTABICHUE O
MeToAax IMOJY4YEHHUsT METaJUIOB, XMMUYECKHE CBOMCTBA MeTauioB. OKCUABI U THAPOKCHUJIBI
METAJUIOB: TIOJYYEHHE M KHCIOTHO-OCHOBHBIC cBoicTBa. ['amorenmabl asnementoB (II, IV),
[IOJIyYE€HUE, CTPOEHUE MOJeKyJ], ruaponu3. Conu tutaHwia. llpuMeHeHue MeTamioB M UX
COETUHEHUN.

Bananuii, HuoOwmii, TanTan, nyoHuil. Haxoxaenue B mpupoe, nojrydeHrue 1 XuMHUUECKUe
cBoiicTBa MeTamioB. OCHOBHBIE COCAMHEHMS] METaUIOB CTEMEHHM OKUCICHHS +5; MOHSITHE O
COeMHEHUX Oosiee HU3KUX cTerneHel okucienus. [IpuMenenne Banaans, HIOOUS, TAaHTaIa U UX
COCTUHEHUH.

Xpom, monubeH, Bonbdpam, cubopruii. IIpupoaHbie HICTOUHUKH, MTOJyY€HHE METAJIOB
n ux xumuueckue cpoiictBa. Comu xpoma (III), okcun u rumpokcun xpoma (II): momydenwue,
KHMCJIOTHO-OCHOBHBIE CBOWCTBA, T'MAPOJIM3. XPOMOBBIM aAHIMAPHUJ: IOJy4YEHHE, THIpaTanus,
OKHUCJIUTEIbHBIE CBOWCTBA. XpOMAaThl U OMXpoMaThl Kak okuciutenu. [lonydeHue XIopucToro
Xxpomuia ¥ ero ruaposm3. ComocTaBieHHE XUMHUYECKUX CBOWCTB COCTUHEHHUN MOJMOIEHA |
BOJIb(ppaMa CO CBOMCTBAMHU aHAIOTHYHBIX coenHeHuil Xxpoma. [Ipumenenue xpoma, MmoaubIeHa,
BOJIb()paMa M UX COCTUHEHUH.

Mapranern, TexHeuudd, peHuii, Oopwuil. IlpuponHbie HUCTOYHHKH, TOIyYE€HHUE U
XuMHueckue cBoiicTBa MetaiioB. Coenunenus mapranina (II), monydeHnue, KuCI0THO-OCHOBHbBIE
U OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE cBoMcTBa. Jluokcua wmapranma, wmanraHatel (IV),
[OJIyYeHUEe W XuMHueckue cBoiictBa. Manranatel (VI), mnepmaHranarbl, MapraHLEBbIi
aHTUJIPUJI, MapraHieBas KHUCIOTa: MOJIYyYEHUE U OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.
CormoctaBieHue XUMUYECKUX CBOWCTB COCAMHEHUN TEXHEUMS M PEHUS CO CBOWCTBAMH
AQHAJIOTMYHBIX COEAUHEHUN MapraHua. [lpuMeHeHue wapraHua, TEXHEUHUs, PEHUS U UX
COCIMHEHU.

Kenezo, xobanbT, HUKenb. HaxoxaeHwe B NpUPOJE, MPOMBINIICHHOE MOIYYeHHE,
XUMHUYECKHe CBoicTBa MeTamoB. CoeqUHEHHS CTENeHU OKHUCIeHHs +2 u +3, ToiaydeHue,
KHCJIIOTHO-OCHOBHBIE W OKHCIIMTEJIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA.  KoMIUIEKCHBIE
COeMHEHUs MeTaiuioB. DeppaThl: MOJYyUYEHHE M OKHCIUTENbHOE neWctBue. [IpuMeHneHue
xKelesza, KoOallbTa, HUKENS U UX COeAMHEHUH.

[TnatunoBbie MeTamibl. O0IIas XapakTepUCTUKA COSTUHEHUH MIaTHHOBBIX METaJNIOB, UX
KOMILIEKCHBIE COEAMHEHUSI.

Menb, cepedpo, 30510T0, peHTrennil. HaxoxneHnue B mpupose, NojydeHue METalIOB U UX
XUMUYECKHe CBOMCTBA. OKCHUIIBI, TUAPOKCH/IBI, TAJOT€HUbl METAIOB: MOJIYYEHUE, KUCIOTHO-
OCHOBHBIE CBOMCTBA, rUAPOian3. KOMIUIEKCHBIE COEAMHEHUST METAJUIOB, XUMUYECKas CBSI3b B HUX.
[Tpumenenue menu, cepedpa, 30J10Ta U UX COETUHEHUH.

[nuk, kagmuii, pTyTh. [IpUpOIHBIE HCTOYHUKH, POMBIIIJIEHHOE MTOJIY4E€HHE METAUIOB U
uX XxuMudeckue cporictBa. CoelMHEHUs ¢ KUCIOPOJIOM M raJoreHaMH, MOJIyueHHuEe U CBOMCTBA.
Coenunenus prytu (1), aMmunbie coenuHenus prytu. [Ipumenenne nuHKa U ero coequHeHui. O
TOKCUYHOCTH HEOPTraHUYECKUX BELIECTB.

2.4 Xumus f-31eMeHTOB.

Jlantanouapl. OOmIas XapakTepUCTUKA XHUMHUYECKHUX CBOWCTB, TOHATHE O METOJax
MOJIYYEHUsI M pa3lelIeHus] OSTHUX MeTauIoB. KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB H
ruapokcuaoB snemeHToB (III), rumponmu3 coneit. Coemunenus uepus (IV), espomus (ID),
uttep6us (II).

AxtuHouabl. CoIoCTaBlI€HUE XHMMHUYECKHUX CBOMCTB AaKTUHOUIOB CO CBONCTBaMHU
nantanousoB. Okcun u ruapokcun topust (IV), coenmuHenust ¢ rajoreHaMu, UX XHMHUYECKHE
cBoiicTBa. KucinopoHbeie coeqMHEHUsI U TAJIOTeHUIbl ypaHa, COJIM ypaHuia, ypaHatsl. KpaTkas



XapPaKTCPUCTHKA XUMHUYCCKUX CBOMCTB IITYTOHHMA. HpI/IMCHeHI/Ie JJAHTaHOW 0B, aKTUHON 0B U UX

COCIUHCHMH.
4. OFBbEM JUCHUILJINHBI 1 BUJIbl YYEFHOU PABOThHI
AxaneM. yacoB
Ner/mn Moy 11 JHCIHILTHHbI Bcero| Jlek- | Ilpak. JIao. Cam.
10107 3aH. padoTrsl | paGoTa
1. | Pa3gen 1. [IpyHUIMNBI XUMHH 216 64 32 64 56
1.1 | Ctpoenue aroma 10 4 2 - 4
1.2 | Tlepuoanueckuii 3akoH u nepuoanyeckas | 10 6 - - 4
cucTrema
1.3 | OKUCIUTETBHO-BOCCTAHOBUTEILHBIE 22 6 2 8 6
TIPOIECCHI
1.4 | Xumudeckas CBSI3b M CTPOCHHE MOJIEKYIT 41 18 10 4 9
1.5 | Ilousarue 0 XUMHYECKOH | 22 10 4 - 8
TEPMOJMHAMUKE, TEPMOJIUHAMUICCKHEC
(GYHKIIUU COCTOSTHUS
1.6 | [ToussTe o0 xuUMHYecKOW KuHerwke. | 11 4 2 - 5
XHMMHYECKOE PAaBHOBECHE
1.7 | PacTBOpbl. PaBHOBECHS B pacTBOpax 100 16 12 52 20
HUTOI'O 1 cemectp 252
IK3aMeH 36 36
1. Paszgea 2. XuMus 3J1EMEHTOB 216 64 32 64 56
2.1 | XuMus S-371€MEHTOB 30 6 4 12 8
2.2 | Xumus p-3JIeMEHTOB 103 34 12 32 25
2.3 | Xumus d->neMeHTOB 74 20 14 20 20
2.4 | Xumus f-anemenTon 9 4 2 - 3
HUTOI'O 2 cemectp 216
IK3amMeH 36 36
HUTOI'O 504 128 64 128 112

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI

«AHATUTHYeCKasi XMMHA U pu3ndecKue MeToabl ucciaenopanus» (b1.0.08)

1 Heap aAucHUNIMHBI — MPUOOpETEHNE O0YUYAIOIMMHUCS 3HAHUN M KOMIIETEHIIUH,
HEOOXOIUMBIX JJIsl PeLICHUS] KOHKPETHBIX 33]]a4 XMMHYECKOT0 aHaIIK3a.

2 B pe3ysabTare H3y4eHUsI AUCHMUIIJIMHBI 00y4AIOIIHIACH T0/I2KEH::

Obnadams CIEAYIOIMMMHA KOMIIETEHIIUSIMH U UHAUKATOPAMH UX JOCTHKCHHUS

VK-6.1, YK-8.3, OIIK-1.1; OIIK -2.1; OIIK-2.3; OIIK-2.4

3nams:




—  OCHOBHBIE IOHATHUS, TEPMUHBI, METOAbl U MPUEMbI KaUECTBEHHOIO W KOJIMYECTBEHHOTO
XAMHYECKOT0 aHAJIN3A;
—  TEOpeTHYECKHE OCHOBBI (PU3HKO-XUMHUYECKHX METOJIOB aHAJIN3a;
— TPHUHLOUNBI  pabOTBl  OCHOBHBIX NPHOOPOB, UCHOIB3YEMBIX I  MPOBEICHUS
KaueCTBEHHOI'0 M KOJIMYECTBEHHOI'O aHAJIN3a;
Ymems:
— MPHUMEHSTHh NPUOOPETEHHbIE MPAKTUYECKNE HABBIKU B MPO(eCcCHOHANBHOMN AeSITeTbHOCTH
JUISL PELIEHUS KOHKPETHBIX aHAIMTUYECKHUX 3a/aY;
— TMPOBOAWTH OOOCHOBAaHHBIM BBHIOOpP METOJA aHAJIM3a C YYETOM LieJel M 0COOEHHOCTEeM
JTAHHOW MMPAaKTUYECKOW 3aa4u;
— TNPOBOJUTH PACUETHI HA OCHOBE MPOBEJECHHBIX UCCIEIOBAaHUM;
—  TPOBOJUTH METPOJOTMYECKYIO OLEHKY PE3yJIbTAaTOB KOJUYECTBEHHOIO XMMHUYECKOTO
aHaiau3a
Braoemy:
— OCHOBaMHU METPOJIOTMYECKON OLIEHKH pe3yJbTaTOB KOJWYECTBEHHOI'O XMMHYECKOIO
aHaJn3a;
— IpUeMaMHU MHTEPIPETALMH Pe3yIbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUECKUX OLIEHOK;
— METOJOJIOTHEH XUMHYECKHX U (PU3UKO-XMUMHUYECKUX METOJOB aHalli3a, [IHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHAIMTUYECKOM MPAKTHKE

3 Kpartkoe coaep:xkaHue AU CHUILIMHBI

Pasoen 1. Unentudukaiysi HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanmuTHYecKass XMMHS KaK OCHOBAa METOJOB HM3Y4YCHHS W KOHTPOJS XHUMHUYECKOTO COCTaBa
BEUIECTB B MAaTe€pPHAIbHOM IPOU3BOJICTBE, HAYYHBIX MCCIEIOBAHUSNX, B KOHTPOJE OOBEKTOB
OKpy:Xarolel cpenbl. Buabl aHanusza. DJI€MEHTHBIM, MONEKYISpHbIN, (a30Bbli U M30TOMHBIN
aHanu3. KonnyecTBeHHBIN U Ka4eCTBEHHBIN aHAIN3 OPraHMYeCKUX U HEOPraHWYECKUX BEIIECTB.
Xumuueckue, (U3NKO-XUMHYECKHE METOJbl aHaM3a, WX B3aMMOCBS3b, COOTHOIICHHE |
IpUMEHEHHe. AHAJUTUYECKMH CHUTHAl KaK HOCHTEIb KAayeCTBEHHOM U KOJUYECTBEHHOM
nHdopmanuu 06 o0bekTe aHanu3a. [locTaHOBKa aHATUTUYECKON 3a/1aud. AJITOPUTM TIPOBEICHUS
aHaiM3a: oTOOp cpeaHel MpoObl, MOArOTOBKA MPOOBl K aHAU3y, U3MEpEHHE aHATUTHYECKOTO
CUTHajJa U €ro MEeTPOJOrMYeckas OlIeHKa, pacueT pe3yJbTaTOB aHalIM3a U UX UHTEpIpeTalus.
[Tpumeps! pemieHus 3a1a4 aHATUTHYECKOTO KOHTPOJS B XMMHUYECKOM TEXHOJOTHM, B aHAIM3e
00BEKTOB OKpYXkarolien cpezbl U 1p. [IoHATHS 0 COBpEMEHHBIX METOaX 3JIEMEHTHOI'O aHaJIu3a:
aTOMHO-DMUCCHOHHBIA aHaju3, aTOMHO-aOCOPOIMOHHBIN aHalIu3, PEHTICHO(IIYOPECLEHTHBIH
aHaJu3.

1.2 Cneunduka 3a1a4y aHATUTHUYECKOH XUMUHU.

OcHOBHBIE TEpMUHBI aHaMUTHYEeCKOW Xxumuu. OOHapyxkeHue. OmnpeneneHue. AHaIH3.
AHanmuTHYeCKHuEe XMMHUYECKHE peakIMM KaK OCHOBA XHMMHYECKOro aHanu3a. KauecTBeHHBIE U
KOJINYECTBEHHBIC aHATMTHUECKUE XUMUYECKHUE peaknuu. TpeOoBaHMs, MPEIbIBIIEMbIC K HIM.
Crenuduka aHAIUTHYECKUX PEAKIMH, UCIONb3YeMbIX B aHanu3e. AHainuThyeckas (opma U
AaHATTUTHYECKHE TPHU3HAKH. AHAIUTHYECKHE peakmul ©  aHauuTHueckue  d(dexTor.
XapakTepuCTUKA  AHAINTHYECKUX  PEaKIHii: YYBCTBUTEIBHOCTb,  M30MPaTEIbHOCTD
(cenextuBHOCTH). ['pynmoBble, o0mIKe, YacTHbIE, XapaKTepHble U CHENU(PUUYECKUE PEaKIIHU.
[TyTu noBeIeHUs N30MPATENTLHOCTH U YYBCTBUTEIBHOCTH AHAIMTHUECKUX PEAKLIU.

1.3 Xumuueckue paBHOBECHS] B TOMOTEHHBIX W T€TEPOTEHHBIX CUCTEMaX, TPUMEHIEMbIX
B QHAJIMTUYECKON XUMUH.

OCHOBHBIE THUNBI PEAKIHHA, MPUMEHSEMBIX B aHATUTHYECKOW XUMHHU (OCakKICHHUS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHUs, OKUCIIEHUSA-BOCCTaHOBIEHUS ). COCTOSIHUE MOHOB
JJIEMEHTOB B pacTBopax.  KoHcCTaHTBl ~ paBHOBecHS ~ QHAJIUTUYECKUX  peaKIUil:
TEePMOJIMHAMUYECKHE, KOHIEHTPAIMOHHbIE, YCIOBHbIE. DaKTOPHI, BIMAIOLIME HAa XUMHYECKOE
paBHOBecHE (KOMIUIEKCOOOpa3oBaHUe, 00pa3oBaHNE MaJOPaCTBOPUMBIX COCIMHECHHM,



W3MEHEHUE CTETNEeHH OKHUCJICHMSI ONpPENeNsieMOro HMOHA, BIMSHHE MPHUPOAbI PAaCTBOPUTEIS,
HMOHHOM CHIIbI, TEMIIEPATYPbI, COCTaBa PACTBOPA).

PaBHOBecuss B aHaJIMTUYECKH BaXKHBIX MPOTOJUTHYECKMX cucTeMaxX. KoHCTaHTBHI
KHUCJIOTHOCTH U OCHOBHOCTH. YPaBHEHUSI MaTepuanbHOro Oananca. Berumcnenue pH pactBopos
KHCJIOT U OCHOBAaHWUU Pa3JIMYHOM CHJIbI, CMECEH KHUCIOT M OCHOBaHWH. bydepHbie pacTBOpHI,
UCIOJIb3YEMbIE B XMMHUYECKOM aHAlM3e: UX COCTaB, CBOHCTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuer pH, npruMeHeHrne B aHAIMTUYECKOW XUMHH.

AHaNUTHYECKHE  peaklUu  KOMIUIEKCOOOpa30BaHUS,  OCAXKICHHUS,  OKHCICHHSA-
BoccTaHOBJeHHs. OO1Iue, CTyleHYaTble U YCIOBHbIE KOHCTaHTbl YCTOWYMBOCTH KOMILIEKCHBIX
coeauHeHuil. Vcmonb3oBaHHWE pPEAKUUN KOMIUIEKCOOOpa30oBaHUS B AHAIUTHYECKOH XUMHUH
(oOHapykeHHe M KOJMYECTBEHHOE OIpeesieHHe, MackupoBaHue). Vcmonb30BaHHE peaKIHii
OCaXJECHMUS B aHaIMTU4YecKuX uensx. KoHcTaHTa paBHOBecHS peakUud — OCaKICHMS-
pacTBopeHus; (PaKTOpHL, BIUAIOIINE HA PACTBOPUMOCTH OCAJIKOB. PacueT ycioBuil ocaxaeHus u
pacTBopeHHsI 0CaaKOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecus. CTaHOApTHBI U
pealIbHbII OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAIBI.

Xumuueckue u GU3NKO-XUMHYECKue crnocoosl onpeaenenust pH pactBopos. PaBHoBecHs
AQHAJIMTUYECKUX PeaKINi KOMILIEKCOOOpa3oBaHus U ynpasiieHue uMu. GakTopbl, BIUSIONIUE HA
HaIpaBJICHUE OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTanTta paBHOBecus u ee
XUMHKO-aHaJIUTHYECKOe 3HaueHue. Pacuer koo puiimeHToB moOOUHbIX peaKiuil.

1.4, KayecTBeHHbIE W KOJUYECTBEHHBIC AHAIUTHUUYECKUE PEAKIUU C OPraHUYeCKUMH
aHAJIMTUYECKUMU peareHTaMu B aHallM3e HEOPraHMYeCKHUX BEIIEeCTB.

Opranunueckue ananutudeckue peareHTsl (OP). Knaccuduxanus OP no tuny peaxkuuii ¢
HeoprannueckumMu uoHamu. KommekcooOpasyromue OP u  cTpoeHHME HMX  MOJEKYI:
(YHKIIMOHATPHO-aHAIMTHYECKAsT W AHAJIUTUKO-aKTHBHAs  Tpymnmbl.  OCOOCHHOCTH |
npeumMyIiecTBa ucnonb3oBanust OP, o0nactu npumenenus. JomoaHUTENbHO: TeOpUs IEHCTBUS
KoMIuiekcooopazyrommx OP, yuer monHoro coctostnusi OP u meranna. ['unote3a ananoruit u
MpaKTUYeCKHe BBIBOABI U3 Hee. llpupoma xummyeckoil cBsizu B koMmiuviekcax OP ¢ monamwu
METAJUIOB W €€ TMpPOSBICHHE B IBETHOCTH KomiuiekcoB. Peakumm OP ¢ xpomodopHbIME
aNeMeHTaMU. VIHTEeHCHBHOCTh OKPACKH aHATUTHUYECKUX (OPM M WHTEHCHUBHOCTH TOTJIOMICHMS.
Hcnonb30BaHne peakiyii OpraHM4ecKuX peareHToB B (POTOMETPUUECKOM aHAU3E.

Pa3zoen 2. KonruecTBeHHBIN XUMHYECKUN aHAIIN3

2.1. [TpuHIMIBI ¥ 321241 KOTUYECTBEHHOTO aHATH3a.

Krnaccugukanys MeTonoB KOJIMYECTBEHHOrO aHaiu3a. TpeOoBaHUS, NpPEIbsBISEMbIE K
XUMUYECKUM PEAKIUSAM B KOJIMYECTBEHHOM aHaju3e. DTalbl KOJIWYECTBEHHOI'O OIpPEAENICHUS.
XapakTepucTuKa pe3yJbTaTOB KOJIMYECTBEHHONO XHWMHMUYECKOro aHanuza. OmnpeneneHue
COJiep’KaHusl BEIIecTBa B pacTBope, pacdeTHble ¢opmyabl. CrnocoObl MpeacTaBiIeHUs
pe3yiabTaTOB aHaiM3a. TecThl Ha BBISBIEHUWE CHCTEMAaTHYECKHX MOTPEUIHOCTEM B pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYecKkoro aHanu3a. [Ipo6ootT6op u nmpoOonoaAroToBka.

2.2. Tutpumerpudeckuii ananu3. TUIBI peakinii, UCTIOIb3YEMbIX B TUTPUMETPHUH.
TpeboBanusi, MpebABIsEMbIC K HUM.

[Mpunuun Ttutpumerpuu. TutpoBanue u ero drtambl. ['paduueckoe u3o0pakeHUE
npoliiecca TUTPOBAHUSI — KPUBBIE TUTPOBaHUS, UX BUIbl. CKayOK Ha KPUBOM TUTPOBAHHUA, TOUKA
skBHuBasieHTHOCTU (T.3.) u xoHeuHas Touka tutpoBanus (K.T.T.). [lepuunble u BTOpUYHBIE
cTaHnapTel. [IpueMbl TUTPUMETPUYECKOTO aHalIW3a: NpsIMOe UM OOpaTHOE THUTPOBAHUE,
KOCBEHHBIE METOJbl. THIBI pEaklHid, HCIOIb3YEMbIX B THUTPUMETPUUECKOM aHAJIU3E,
TpeOOBaHUS, MPEABIBISIEMbIC K HUM.

JIOMOIHUTENBHO: WHCTPYMEHTANIbHBIE MeTOAbl MHAuWKauuu T13. IloTreHumoMerpuueckoe
tutpoBanue. Meron ['pana. [lpyrue ciocoObl ycTaHOBICHUS KOHEYHON TOYKU TUTPOBAHUS.

2.3. Peakmiu HeHTpaIu3aIiui B KOJUIECTBEHHOM XUMUYECKOM aHAITH3e.

Meroabl  KHUCIOTHO-OCHOBHOTO  TUTpoBaHMs. CylIHOCTH METOAA  KHUCIOTHO-OCHOBHOTO
TuTpoBaHus. KpuBbie KMCIOTHO-OCHOBHOTO TUTPOBaHUs. PacueT um mocTpoeHne TEOPETUIECKUX
KPUBBIX THTPOBAHUS CHJIBHBIX U CIa0bIX OJJHOOCHOBHBIX MPOTONUTOB. DAaKTOPHI, BIUSIONINE HA



BEJIMYMHY CKauyka Ha KPUBBIX KHCJIOTHO-OCHOBHOTO THUTpoBaHUSA. CrocoObl yCTaHOBJICHHS
KOHEUYHON TOYKHM TUTpOBaHUs. KHCIOTHO-OCHOBHBIE MHIUKATOPHI, HHTEPBAJ MEpexoaa OKpacKu
WHIUKaTopa, mokazatenb TtuTpoBaHus (pT). IlpaBuno BeiOOpa MHOWMKAaTOpa Il KOHKPETHOTO
ciaydass — TUTpoBaHus.  IIpakTMyeckoe  NPUMEHEHHE  PEakUUMd  KUCIOTHO-OCHOBHOTO
B3aumojieicTBus. [loTeHUMOMETpUUECKOE TUTPOBAHME HA OCHOBE pEaKIUid  KHUCIOTHO-
OCHOBHOI'O B3aUMOJAENCTBUS. HIMKATOPHBIE NOTPEIHOCTH U UX OLICHKA.

2.4. AHAIUTHYECKHE PEaKIIMU KOMILJIEKCOOOpa30BaHUSA U OCAKICHHUS B KOJTMYESCTBEHHOM
XUMHYSCKOM aHAIIU3e.

Hcnonp30BaHne KOMIUIEKCOOOPAa30BaHUS B XUMHUYECKOM aHanu3e. Heopranwdeckue u
OpraHvyvecKue Jurasjpl. KOMIUIEKCOHBI U UX CBOWCTBA. Y CJIOBHBIE KOHCTAHTBHI YCTOMYMBOCTH
KOMIUIGKCOHATOB M HMX IPaKTHYEeCKoe HCrojib3oBaHue. OOOCHOBaHKME BBIOOpA ONTHMAIBHBIX
YCJIOBUHA  KOMIUIEKCOHOMETPUYECKOTO TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUUYECKOTO
TUTpOBaHUsA. DaKTOPHI, BIMSIONIME HA BEJIMYMHY CKayka Ha KPUBBIX TUTpoBaHUsA. CrocoObl
ycranosnerus T.D. u K.T.T. MeramioxpoMHble UHIUKATOPBI, PUHIMI UX JeicTBUA. BbIOOp
WHAMKATOpa IS KOHKPETHOTO Ciydash TUTPOBaHMS. AHAIUTHUYECKHE BO3MOXKHOCTU METOJA
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBaHUs. [[puMeHeHnE KOMIUIEKCOHOB B aHAJIMTUYECKON XUMHH

B KauecTBe MaCKHUPYIOIIUX areHToB. [Tpumenenue XUMHYECKUX peaxiui
KOMIUIEKCOOOpa3oBaHus B (POTOMETPUYECKOM aHaiM3e, B METOAE KOHAYKTOMETPUYECKOIO
TUTpOBaHUA. Peakuum  ocaxiaeHuss B KOJIMYECTBEHHOM  XMMHUYECKOM  aHaJU3e.

I'paBumerpuueckuii ananus. TeopeTrmyeckoe 0OOCHOBaHHME BBIOOpPAa ONTHUMAIBHBIX YCIOBHI
OCXACHUS KPUCTAIUIMUECKUX M aMOpHBIX ocaakoB. lIpuMeHeHHME XUMHUYECKHX peakluin
OCAXIECHUS B METOJE IOTEHLHOMETPUYECKOTO THUTPOBAaHUS, B METOJE TypOUIUMETPUH.
Oco0eHHOCTH peaKIuii KOMIUIEKCOOOpa30oBaHus (XeaaTooO0pa3oBaHHs) HOHOB METALIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AmnanuThyeckue peaKuuu OKHUCICHHSI-BOCCTAHOBIEHUS B  KOJIMYECTBEHHOM
XUMHUYECKOM aHaJIU3E.

OKHCIIUTENbHO-BOCCTAHOBUTENbHAS PEAKIUS M  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIN
noteHnuan. KOHCTaHTBI pPaBHOBECHS OKHMCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Brioop
TUTPAHTa U ONTUMAJbHBIX YCIOBHHM TUTpoBaHMs. KpHUBble OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO
TuTpoBaHuA. DakTOpsI, BIUAIOINE HA BEJIMYMHY CKayka Ha KpUBOM TUTpoBaHusA. MHImkaunus
KOHEYHOM TOYKM TUTPOBAHUS XUMUYECKUMH U  (PU3UKO-XUMHUYECKUMH  METOJIaMHU.
IIepmanranaTomerpus. XapaKkTepucTuka METOJa. Ycnosus IIPOBEICHUS
MIEpMAHTaHATOMETPUUYECKUX ornpezeNeHu . Bemectna, orpesensieMble
IIEPMAHTaHATOMETPUUECKUM MeTonoM. JlocromHcTBa M HenocrtaTku Merona. Momomerpus.
XapakTepucTUKa METOJA, YCIOBUS IPOBEICHUS HOAOMETPUUYECKOTO OIPENEICHMS BEILIECTB.
JlocTouHCcTBa M HeAOCTaTKUW MeToja. [IpumMeHeHMe peakuui OKHUCIIEHHS-BOCCTAHOBJIEHMS B
METO/JI€ MOTEHIMOMETPUUECKOTO TUTPOBAHUSI.

2.6. NonoobMeHHas xpomarorpadus B KOTUIECTBEHHOM XMMHYECKOM aHaJIH3e.

TpeGoBanusi, mpenbsBiIseMble K peakUusM HOHHOro oOMmeHa. M3orepma HOHHOIO
oOMeHa. BpiOop onTHUManbHBIX YCIOBMH MOHOOOMEHHOrO paszzeneHus BeuiecTB. [IpumeHeHue
MOHOOOMEHHOH Xpomatorpaduy B aHaJIUTHUYECKON XMUMHHM OpPraHMYECKUX W HEOPraHUYEeCKHX
COEIMHEHMI: pa3/IelIeHHe, OYNCTKA, KOHIIEHTPUPOBAHUE U T.J.

Pasoen 3. Beenenue B pu3NKO-XUMHYECKHE (HHCTPYMEHTAILHBIC) METO/TBI aHATTN3a

3.1. ®PXMA — cocTaBHAas 9aCTh COBPEMEHHOW aHATUTHYECKONH XUMHH.

Knaccudukanus (pu3NKo-XUMHUUECKUX METOJIOB aHaiM3a. AHAIUTUYECKUH CUTHAN Kak
nHpopmaTuBHas (PyHKIHMS cOCTaBa BelIECTBA M €ro Koiuyectna. [Ipumepbl aHATUTHYECKHX
CUTHAJIOB U uX u3mepeHuii B OXMA.

3.2. MeTpoioruveckre OCHOBBI aHATUTHYECCKUX METOJIOB.

OCHOBHBIE AHAJIUTHKO-METPOJIOTMYECKHE XAPAKTEPUCTUKH METOJOB M PE3YyJIbTaTOB
aHaJln3a, CHOCOObI MX OLEHKM: Mpenen OOHapykeHHs, KO3((UIMEHT 4YyBCTBUTEIbHOCTH,
HIDKHSS M BEPXHsA TPaHMLIA Mana3oHa ONpPENEIAEMBIX COIEP)KaHNUN, CEIEKTUBHOCTD,



MPEUU3NOHHOCTh B YCJIOBUSX CXOAMMOCTH (IIOBTOPSIEMOCTH) M BOCIPOW3BOAMMOCTH,
MPaBUIBHOCTb, SKCIpeccHOCTh. O000meHHbIe cBeaenus o [OCT P MCO 5725 (2002).

3.3. O6mmas XapaKTepUCTKA CIIEKTPAJIbHBIX, AIEKTPOXUMHUECKHX "
xpomaTtorpaduueckux ~ MeTonOB  aHanmm3a.  lIpencraBieHne 0 (OTOMETPHUUYECKUX,
MOTEIUOMETPUYECKUX METOIaX aHAJIM3a 1 MIOHHOOOMEHHOW XpoMaTorpaduH.

4 O0beM y4eOHOH JUCITUIJIMHBI

O0beM JUCHUIIINHEI 3

. cemMecTp
Buj yueOHoii padoThl Axax. | Actp.
3E
4. 4.
OO0mas Tpy10eMKOCTb TUCHHUILINHBI 6 216 162
KonTakTHas padoTa — ayIuTOpPHbIE 3aAHATHSA: 4,88 176 132
Jlexkuun 1,78 64 48
[Tpaktuyeckue 3ausaTust (113) 2,22 80 60
JlaGopaTophsbie pabotsl (JIP) 0,88 32 24
CamocrosiTesibHas padoTa 1,11 40 30
KonrtakTHas camocrosiTenpHas pabora
1,11
CaMocTosTeIbHOS U3YUEHUE Pa3IeIOB JUCIIUILTUHBI 40 30
Buja UTOroBOr0 KOHTpPOJIA: 3adeT ¢ OEHKOM

O0beM TUCHUTLINHBI

. 4cemecTp
Bup yueonoii pa6oTnl Axax | Acip.
3E

4. 4.
OO0mas Tpy10eMKOCTb TUCHMILINHBI 7 252 162
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHSA: 4,44 160 132
Jlexkmun 1,78 64 48
IpakTuyeckne 3anstus (I13) 1,78 64 48
JlabopaTopusbie padorsi (JIP) 0,88 32 24
CamocrosiTesibHas padora 2,56 92 69
KonTakTHas camocTosiTesibHasi padoTa 36 27
CamocTosiTeJIbHOE U3yUeHUe Pa3/1eioB TUCIHHILIMHBI 1,56 56 42
Bua uTOoroBoro KOHTpOJIA: IK3aMeH

AHHOTanus padoyeil MporpaMMbl IHCHUTIIHHBI
«Oprannueckas xumus» (51.0.09)

1 Heab AUCHUILUIMHBI — NPUOOPETEHUE CTYAEHTaMU 3HAHUI O CTPOEHMM OPTraHUYECKUX
COEIUHEHUI, OCHOBHBIX XHMMHUYECKHMX CBOWCTBAaX pa3JIMYHBIX KJIACCOB OPraHMYECKHX
COCIUHEHUI M METOAAaX UuX TMOJY4YeHUs, KaK IPOMBIIUIEHHbIX, TaKk M J1a0OpaTOpPHBIX.
OCHOBHBIMU ~ 337la4yaMM  JUCHMIUIMHBI  SIBISIOTCS  (OPMHpPOBAHWE  TNPEACTABICHUH O
TEOPETUYECKMX OCHOBAaX COBPEMEHHOW OpPraHM4YecKoW XHWMHHU, O (DU3MUECKUX U XUMHUYECKHX
CBOMCTBAX, METOJax IOJIyYEHHs Pa3JIMYHBIX KJIACCOB OPraHMUYECKHUX COEIMHEHUH, a TaKke
MpHUOOpEeTEeHNE HABBIKOB MPUMEHEHUS! TEOPETUUYECKUX 3aKOHOB K PEIICHUIO MPAKTUYECKUX 3a7a4
XUMHUUYECKON TEXHOJIOTUN OPIaHUYECKUX BEILECTB.

2 B pe3yabraTe H3yYeHHs IUCHUILUIMHBI O0yYamolIWiicsi MO mporpamme
0akajiaBpuAaTa J10JIKEeH:
Obnadams CIEAYIOMMMU KOMIIETEHITUSIMU:

®opMupyeMble KOMIIETEHIIUH \ NHaukaTopbl 10CTHKEHUS KOMIIETEHIIUT |




YK-6. CriocobeH ynpaBisTh CBOMM BPEMEHEM,
BBICTPaUBATh W PEAM30BBIBATH TPACKTOPHIO
caMOpa3BUTHsI HAa  OCHOBE  IPUHIIUAIIOB
00pa3oBaHus B TCUCHHE BCEH HKU3ZHH

YK-6.1. Vicrionb3yeT HHCTPYMEHTHI U METOIbI
yIIpaBJICHUS] BPEMEHEM IIPU BBIITOJIHEHUH
KOHKPETHBIX 3a/1a4, IPOEKTOB, IIPH
JOCTH>KEHUH [TOCTABJICHHBIX LIl

YK-8. CnocobeH co3mgaBath M MOAICPKHUBATH
0e30macHbIe YCIIOBUS JKU3HEICATECIBHOCTH, B

YK-8.3. BrisBisger npoOiembl, CBsS3aHHBIE C
HapyIICHUSIMA TEXHUKH O€30MacHOCTH Ha

TOM qucIie npu BO3HUKHOBEHHUH | paboueM MecTe; NpeiaraeT MepONpUsTUIX

Ype3BbIYAITHBIX CUTYaIUil o MPEA0TBPALICHUIO Ype3BBIYANHBIX
CUTYalMi

OIIK-1  Cnocoben  anammsupoBath  u | OIIK-1.1. Cucrematusupyer W aHaJIU3UPYET

UHTEPIIPETHPOBATh PE3YIbTATHl XUMHUYECKUX | pe3yIbTaThl ~ XMUMHUYECKUX  IKCIEPUMEHTOB,

SKCTIEPUMEHTOB, HaOIIOICHUN U U3MEPEHUI HaOJTIOJICHUH, U3MEPEHUM, a TaKkKe
pe3yJbTaThl PACUE€TOB CBOMCTB BEIIECTB U
MaTepHaoB

OIIK-2 CriocoOeH mpoBOIUTE C COOIOCHHEM
HOPM TEXHHKH OE€30MaCHOCTH XHUMHYCCKHIA
OKCIEPUMEHT, BKIOYas CHHTE3, aHaJu3,
U3y4CHHUE CTPYKTYPbl M CBOWCTB BEIECTB U
MaTepualioB, MCCICIOBAHUE IPOIECCOB C HUX
y4acTHEM

OIIK-2.1. PaGoTaeT ¢ XMMUYECKUMU
BEIIIECTBAMH C COOJIFOJICHUEM HOPM TEXHUKH
0e30IMacHOCTH

OIIK-2.2. [IpoBOAWT CHUHTE3 BEIICCTB U
MaTepUAJIOB Pa3HOU IIPUPOJBI C
HCIIOJIb30BaHUEM MMEIOIINXCS METOIUK
OIIK-2.4. TIpoBOAUT WCCIIEOBAaHUS CBOWCTB
BCIIECTB W MAaTEpPHAIOB C HCIIOIb30BAaHHEM
CEpUHHOT0 HAY4HOTro 000py10BaHuUs

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI 06y11a101m/11710;1 JOJDKCH:

3nams:

— TCEOPCTUYCCKHUEC OCHOBBI CTPOCHUSA U CBOICTB Pa3JINYHBIX KJIACCOB OPraHUYCCKUX

COCIUHCHHI,

— CIIOCOOBI MOJIYYCHUA U XUMHUUYCCKUC CBOMCTBA OCHOBHBIX KJIacCOB OpraHU4YCeCKUux

COCIUHCHHI,

— OCHOBHBIE MEXAHNU3MBI IIPOTEKAHUS OPTaHNYECKUX PEAKLUM;
— TEXHUKY 0€30MacHOCTH B JaOOPaTOpPUM OPraHUUECKON XUMHUU;

Yvmemon:

— HOPUMCHATbL TCOPCTUYCCKUEC 3HAHUA [JIA CHHTC3a OPraHUYCCKUX COGI[I/IHCHI/II\/'I
PAa3JIMIHBIX KJIACCOB U MPCACKA3aHUA MEXAaHU3Ma U PE3yJibTaTa OPTaHUYCCKUX peaKHI/Iﬁ;

— aHaJIM3UPOBATh U MPCACKA3bIBATh PCAKIITNOHHBIC CBOMCTBaA OpTraHU4YCCKUX COGHHHGHHﬁ;

— COCTABJIATH CXEMbI CHHTEC3a OPraHUYICCKUX COCI[I/IHCHI/II\/'I, 3aIaHHOT'O CTPOCHUA,

— CUHTC3UPOBATH COCAUHCHUS 110 npennomeHHoﬁ MCTOIOHUKCE;

— MPOBECTU BBIACICHHUEC U OYUCTKY CUHTC3UPOBAHHBIX BEIICCTB HA OCHOBC
TCOPCTUUCCKHUX 3HAHUM 110 OpFaHH‘{CCKOI‘;I XHUMUU.

Braoemes:

— OCHOBAMH HOMCHKJIATYPBI U KJ'IaCCI/I(bI/IKaI_[I/II/I OpTaHUYCCKUX COCHHHCHHﬁ;

— OCHOBHBIMHU TCOPETHIYCCKUMMU IPCACTABJICHUAMU B OpFaHI/I‘IeCKOﬁ XHUMUH;

— OKCIICPUMCHTAJIbHBIMH METOJaMH ITPOBCACHUA OPTAaHNUYCCKUX CUHTC30B.

— OCHOBHBIMHU MCTOJaMH I/I)IeHTI/I(i)I/IKaI_[I/II/I OpTraHUYCCKUX COG)II/IHGHI/II\/'I

— HaBbIKAMH 00OCHOBaHUS palrOHaJIbHBIX CII0CO00B MOJIYYCHHA OpTaHUYCCKUX

BEILIECTB.
3 Kparkoe coaep:kaHue AU CHUILIHHBI




Pazoen 1. Homenxnamypa opeanuyeckux coeouneruti. Teopusi XAMUYECKOTO CTPOCHUS U
HacelleHHble  yrieBopopoasl (YB). Ilpupona koBaneHTHOW cBsizu. @opmyinbl Jlbrouca.
®opmaneHbiil 3apsan. DddexTe 3amectutencii. [IpoMexyToyHble COCTUHEHUS W YaCTHIIBI
OPraHMYECKHUX PpeaKUMsX. OHepreTudeckas JauarpamMma peakiuu. MexaHu3sM peaklMH.
Crepeounsomepusi, ee BUIbl 1 0003HaYeHUs. [IoHATHE O KHCIOTHOCTH U OCHOBHOCTU COEIMHEHUN
(Teopuu bpencrena u Jlptouca).

Pazoen 2. Anugpamuueckue coedunenusi. HacolllieHHbIC M HEHACHIIIEHHBIE Y B. AJsKaHBI,
LUKJIOAJIKAHbI, aJKEHbI, AJKWHBI, NOJUEHBbl (AUEHbI). B KaxIoMm Kiacce paccMaTpUBaIOTCS
CIIeyIOIIMe pa3lieibl: M30Mepus, HOMEHKIaTypa, (U3HUecKhe M XHUMHYECKHE CBOWCTBA,
CIOCOOBI OTYYEHUsI. MeXaHU3MbI peakiuii. JHepreTuyecKas JuarpaMma peaxiuii.

Pazoen 3. Apomamuueckue coedunenus. Teopunm apomatuyHocTH. COEIUHECHUS
6enzonbHoOro psna. Mzomepus. Homenkmnarypa. CriocoObl momydeHus. XUMHUYECKHE CBOMCTBA.
Bnusinue 3amectuteneii B O€H30JbHOM KOJbIIE Ha HampaBlIC€HHE M CKOPOCTh pPEaKIMid
NMEKTPOPUITBHOTO 3aMEIICHHUS.

Pazoen 4. [@anocenonpouszsoonvie. Knaccubukaruss. Homenkmarypa. ANkui- u
aJIMIralloreHy/ipl.apoMatuyeckue  rajgorenuasl.  M3omepus. Homenkiatypa.  CriocoOsl
nonyueHus. [IpocTpaHcTBEeHHOE M 3NEKTPOHHOE cTpoeHue. Pusznueckue cBoiicTBa. Peakiuu
HYKJICODUIBHOTO 3aMenieHuss W oTmervieHus. [loHaTtne HyKI€oQUIBHOCTH ¥ OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKICO(DUITbHBIE PEareHThI.

Pazoen 5. Memannopeanuueckue coeounenus. Tunbl cBsi3ed B 3J€MEHTOPraHUYECKHUX
coequHeHUsX. CrocoObl MONyuyeHUs JTUTHI- ¥ MarHUHOpraHWMYECKUX coenuHeHuil. Peakuus
I'punbspa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COETUHEHUSMHU.

Pazoen 6. Cnupmui. @enonvi. Ilpocmvie 3¢hupvi. Inoxcucoeounenus. Anvoezuowl,
kemouwvl. Kapbonosvie Kuciomel u ux npouzeoomvie. B KaXIOM Kiacce paccMaTpUBAIOTCS
CIIEyIOIIMEe pa3Jesbl: H30MEepHsi, HOMEHKIAaTypa, (U3WYecCKue U XHMHUYECKHUE CBOICTBa,
crocoObl Tody4yeHusi. Mexanu3mbl peakiuii. Manonossiii a2¢up. [lomyuenune. Ctpoenne, CH-
Kucnornocts. Peakuum KoHAEHcallMM MallOHOBOTO ddupa U MaJIOHOBOW KHUCIOTHI C
anpJieruiaMu. AMUHOKHUCIOTHI. JIlnkapOOHOBBIE KUCIOTHI.

Pazoen 7. Azomcoodepowcawue coeounenus. Hutpocoenunenus. AMuHbl. B kaxmaom
KJIacCe pPaccMaTpHUBAIOTCA CIEAYIOUIME pa3/ienbl: M30MepHs, HOMEHKJIaTypa, (U3NYecKue M
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTy4eHUs. MexaHu3mbl peakiuil. A3a- U 11a30COeINHEHUS.
[lonydyeHne nMa30COENMHEHUN peakUMed IUa30TUPOBAHMS: YCIIOBUS NPOBEACHMS pEakUuu M
MexaHu3M. Pusmueckue cBolicTBa. XHMHYEeCKue CBoicTBa. [lonydeHne W mnpHUMEHEHHE
a30COCIMHECHUN.

Pa3zoen 8. Xumus eemepoyuxnuueckux coedunenutl pada ¢ypaua, nuppoia, muogena u
NUpUOUHQ.

Pa3zoen 9. Bezonacuvie npuemvt u npasuia pabomsl 6 1a6OpaAmMopuu opeaHu4ecKou
xumuu. O01ME METOIBI pabOTHI B JIabopaTopuu opranudeckoit xumun. [locyna, Hanbosee gacto
npuMeHsiemas B Jsaboparopuu. HarpeBanme. Oxnaxnaenue. IlepememmuBanue. MeTobl
UICHTU(QUKAUN U OYMCTKH OpraHMYeCKHUX BellecTB. MneHTudukanms opraHnyeckux BEIIECTB
MOCPEJICTBOM  pa3inuuHblX BuaoB xpomarorpapuu (TCX, xpomarorpadpus Ha Oymare,
noHoobMmeHHass xpomatorpadus, BDXX), rtemneparypbl mnaBieHus U pedpaKkTOMETPHUU.
Metoabl CHEKTpaJbHOW HWACHTHU(HUKAIMKA OpraHudeckux coeauHeHui. Llenn u  3amaun
SKCIIEPUMEHTa B OPraHMYECKOM CHHTe3€. TeopeTHueckue OCHOBHI Ipoliecca. Bribop ycnmoBuit
peakiuu. Pacuer cunTe3a. OOmmMe mnpaBuia MOATOTOBKM M TPOBENEHHsS CHHTE3a. TexXHHUKa
6e3onacHoctu. [Ipubop nns mpoBenenus cuHTe3a. [IpoBenenue ompita. KoHTpons 3a xomom
peakuuu. Beiaenenue, ounctka U aHanu3 NpoaykTa. CHHTE3bl BEHIECTB PA3JIMYHBIX KJIACCOB
opranuuyeckux coenuHeHuil. IIpoBeneHue SKCIEPUMEHTAIbHBIX METOJOB HCCIEIOBAHUS
peaKuu.

[IpoBenenue peakiuii, MPOTEKAIOMIMX M0 MEXaHU3MaM: HYKJICO(PHIBHOTO 3aMEeUIeHUs —
CHHTE3 TaJIOT€HAJKAaHOB; HYKJICO(DUIHHOTO TPHUCOEAWHEHUS] — CHUHTE3 CJOXHBIX 3(PHPOB
KapOOHOBBIX KHUCIIOT, aMH/I0B KapOOHOBBIX KHUCJIOT, a30TCOJIEPKAIINX aJIbJETHJIOB U KETOHOB;



ANMEKTPOGUITBHOTO 3aMEIICHUS B apOMAaTHICCKOM PSIIy — PEaklid HUTPOBAHHS, OpOMHPOBAHHUS,
Cynb(pHUpPOBaHUS; peaKIUil TUA30TUPOBAHMS M a30COUYETAHUS; - PEAKUUH OKUCIEHUS (CHUHTE3
areTona, 1,4-0eH30XnHOHA, OCH30MHON KUCIIOTHI) U BOCCTAHOBJICHHS.

4 O0beM y4eOHOM TUCHUILINHBI

. B 3auetrnpix | B akanmewm.
Buabl yueOHol padoThI
€IMHUIIAX qacax
OO0wmast Tpy10eMKOCTh AMCHMILIMHBI 110 Y4eOHOMY IIAHY 14 504
KonrakrHas padora (KP): 8,9 320
Jlextuu (Jek) 3,56 128
[Ipaxtrueckue 3ausatus (I13) 1,78 64
JlabopaTophsbie padotsl (JIP) 3,56 128
CamocrositesbHas padora (CP): 3,11 112
Bupa koHTpoOJISi: IK3aMeHbI 2 12
B TOM YHCJIe 110 ceMecTpam
1 cemectp
. B 3auerneix | B akanem.
Buabl yueOHoli padoThl
SIMHULIAX qacax
OO0mas Tpy10eMKOCTb JUCHHUIINHBI 110 y4e0HOMY IIAHY 5 216
KonraktHas padora (KP): 2,67 96
Jlexuuu (JIek) 1,78 64
[Tpaktryeckue 3ausaTus (113) 0,89 32
JlabGopaTophsbie pabotsl (JIP) - -
CamocrosiTesbHas padora (CP): 1,33 48
Buj koHTpoOJIsA: IK3aMeH 1 36
2 cemecTp
Brjub yuedHoii pa6orhi B 3auerneix | B akanem.
SIMHATIAX qacax
O0mas Tpy10eMKOCTh JUCHHUIINHBI 110 y4e0HOMY IIAHY 9 360
Kounrakrnas padora (KP): 6,22 224
Jlexumu (JIek) 1,78 64
[Tpaktuueckue 3anstus (I13) 0,89 32
JIaboparopusie padoTsl (JIP) 3,55 128
CamocrositebHas padora (CP): 1,78 64
Bupa koHTpOJISI: IK3aMeH 1 36
. B 3auernrix | B actpoHOM.
Buasbl yueOHol padoThI
SIMHATIAX qacax
OO0mas Tpy10eMKOCTb JUCHHUILINHBI 10 y4eOHOMY IJIAHY 14 378
Kounrakthas padora (KP): 8,9 240
Jlexruu (JIek) 3,56 96
[IpaxTuueckue 3anstus (113) 1,78 48




JlabopaTophsbie padbotsl (JIP) 3,56 96
CamocrosiTesibHas padora (CP): 3,11 84
Bupa koHTpOJISi: IK3aMEeHbI 2 54

B TOM YHCJIE 110 ceMecTpam
1 cemectp

. B 3adetrnrix | B actponom.
Buabl yueOHol padoThl

SAMHUIIAX yacax
OO0wmast Tpy10eMKOCTh AMCHMILIMHBI 110 Y4eOHOMY IVIaHY 5 162
Konrakrhas padora (KP): 2,67 72
Jlexuuu (JIex) 1,78 48
[Ipaxktrueckue 3ausatus (I13) 0,89 24
JIaboparopusie paboTsl (JIP) - -
CamocrosiTesbHas padora (CP): 1,33 36
Bua KoHTpOJIA: 3K3aMeH 1 27
2 cemecTp

. B 3auernpix | B actpoHom.
Buabl yueOHoii padoThI

CIIMHUIIAX Jacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 9 270
KonraktHas padora (KP): 6,22 168
Jlexuunu (JIek) 1,78 48
[Ipaktuueckue 3anstus (113) 0,89 24
JlaGopaTopHsbie pabotsl (JIP) 3,55 96
CamocrositesbHas padora (CP): 1,78 48
Bua xoHTpOJISI: 3K3aMeH 1 27

AHHOTaus padoyeil MPOrpaMMbl JUCHUTINHBI
«BbicokoMoJIeKy IsipHbIe coequHenus» (b1.0.10)

1 Heap AMCHUNIMHBI — 3HAKOMCTBO CTYJEHTOB C OCHOBAMM HAayKH O MOJUMEpax U ee
BOKHEHIIMMU NPAKTUYECKUMHU NPUIOKEHUSAMH, 3HAHHE KOTOPBIX HEOOXOIUMO KaXJIOMY
XUMUKY, HE3aBUCHMO OT €ro IOCJIEIYIOLIEN Y3KOU crenuann3anuy. I 1TaBHOE BHUMaHUE B Kypce
YIEISAETCSl pACCMOTPEHUIO OCHOBHBIX CBOWCTB BBICOKOMOJIEKYJISIPHBIX COEAVMHEHMH OTJIIMYHBIX
OT CBOMCTB HHU3KOMOJIEKYJSIPHBIX BEIIECTB. boJpline pasMepbl W LENHOE CTPOCHUE
MaKpOMOJIEKYJ 0OYCIIOBIMBAIOT MOSBICHUE pslla BaXHBIX CHEIM(PUUECKHX CBONCTB, KOTOPbIE
OTpeAESAI0T MPAKTUYECKYIO [IEHHOCTh MTOJIMMEPOB KaK MaTEepHaJIoB, a TAK)XKE UX OMOJIOTHYECKOE
3HAUYEHHUE.

2 B pe3yabTrare u3yYeHHs UCHUILUIMHBI O0yYalolIWiicsi MO mporpamme
O0akajlaBpuaTa J0JI/KEH:

Obnadams CIEAYIONIMMU KOMIIETEHIIUSIMU:

dopmupyembie KOMIIETEHIITUH

NuaukaTopsl 10CTHKEHUS KOMIIETEHIUH

YK-6. CriocobeH ymnpaBisiTh CBOMM BPEMEHEM,
BBICTPAaWBaTh M PEAIM30BBIBATH TPAECKTOPHIO
CaMOpa3BUTHS HAa  OCHOBE  IPHUHIIMIIOB
00pa3oBaHus B TEUYCHUE BCEH )KU3HU

YK-6.1. Micrionb3yeT HHCTPYMEHTHI U METO/IbI
yIpaBJIeHUS] BPEMEHEM IIPU BBITIOJTHEHUHT
KOHKPETHBIX 3a/1a4, IPOEKTOB, IIPH
JIOCTUKEHHUH MTOCTABJICHHBIX I1eJIel

OIIK-1  CnocobeH  aHanM3MpoBaTh  H
UHTEPIPETHPOBATh PE3YNIBTAThl XUMHUYECKHX
HKCIIEPUMEHTOB, HAOIIOJCHUN 1 N3MEPEHUI

OIIK-1.1. Cucrematuzupyer ¥ aHAJIU3UPYET
pe3yabTaThl  XUMHYECKHX  JKCIIEPHMEHTOB,
HaOIO/IEHUH, U3MEpPEHU, a TaKkke
pe3yabTaThl pacyeToB CBOWCTB BELIECTB U
MaTepHaJIOB

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06y‘13.10H.[HfICH JOJIKCH




3uams:

— 0COOCHHOCTH (PU3HYECKUX CBOMCTB IMOJUMEPOB M KX PACTBOPOB, 00YCIOBICHHBIC UX
BBICOKOM MOJIEKYJIIPHOM MacCOH,

— KIacCU(MKALUIO TTOJIMMEPOB U UX BKHEHIIINX MTPECTaBUTEICH,

— (DM3UKO-XMMHUYECKUE 3aKOHOMEPHOCTH pEaKUuid, NpUBOAALIIMX K 00pa30BaHHIO
MaKpOMOJIEKYI,

— 3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKHUX PEAKIHMI ¢ y4aCTHEM MOJIMMEPOB.

Ymemo

— CTPOUTH KMHETUYECKHE MOJIEIH JIJIsl ONIMCAHUS IIPOLIECCOB CUHTE3a MAKPOMOJIEKYJI,

— TIpeAcKa3bIBaTh B3aUMOCBSI3b CTPYKTYpPa — CBOMCTBO JAJI MAKPOMOJICKYJISIPHBIX
CHCTEM.

Braoemy:

— COBpEMEHHOM TepMuHoJorueit xumuu BMC;

— TEOPETUYECKMMH OCHOBAMH CHHTE3a IIOJUMEPOB.

3 Kpartkoe coaep:kaHue AU CHUILIMHBI

Paszoen 1. Beeoenue.

OcHOBHbIE TIOHATHUSA U OTPEENICHUs: TOJIIMMED, OJIUTOMEP, MAKPOMOJIEKYila, MOHOMEPHOE
3B€HO, CTENEeHb I[OJIMMEPU3aluu, KOHTypHass JUIMHAa Lenu. MoseKyaspHble Macchl |
MOJIEKYJISIpHO-MaccoBble pacnpenenenus (MMP). VYcpennennsie (cpeaHue) MOJIEKYISIPHBIE
Macchl (CpeTHeYnCIIoBasi, cpenHeBecoBas). HopmaibHoe (Hanboiee BEpOSITHOE) pacipeielicHuE.
Bakneiimume cBoicTBa MOJIMMEPHBIX BEIIECTB, 00YCIOBIEHHBIE OONMBIIMMH pa3MepaMu, IIEITHBIM
CTPOEHHEM UM THMOKOCTbIO MAaKpOMOJEKYJ. PoJib MoIMMeEpOB B UBOM NPUPOJIE U UX 3HAUECHUE
KaK IIPOMBIIIUIEHHBIX MaTepHaioB (MJIACTMACChI, Kay4yKH, BOJIOKHA U TJICHKH, IIOKPBITUS, KIICH).
[IpenmMer 1 3aaun HayKU O BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (monuMepax). MecTo Hayku o
MoJIMMepax Kak CaMOCTOSTENbHOW (yHAaMEHTanbHOW O00JIacTH 3HAHMSI Cpedu JAPYTUx
(byHIAMEHTAIBHBIX XUMHUYECKUX AUCUMIUIMH. Ee poib B HayYHO-TEXHHUYECKOM Mporpecce H
OCHOBHBIE HCTOPUYECKHE ITAIBI €€ Pa3BUTHSL.

Paszoen 2. Kxnaccuguxayus noaumepos.

Knaccudukanus monuMepoB B 3aBUCUMOCTH OT MPOMCXOXKAECHUS, XUMHUECKOT'O COCTaBa
U CTPOEHHUS OCHOBHOM II€NH, B 3aBHUCHUMOCTH OT TOIOJOTMU MakKpomojeKyn. OIHOTSKHbIE U
IBYXTSDKHBIE MakpoMousieKynsl. [IpuponHble u cuHTEeTMYecKMEe moauMepbl. OpraHudeckue,
AJIEMEHTOOPTaHWYEeCKUE M  HeopraHumdeckue moiaumepbl. JIuHeiiHble, pa3BETBIICHHBIE,
JIECTHUYHbIE M CIIUTBIE TIOJHMMEpHI, JAEHApPUMEpHL. [OMomonIMMephbl, COMOJUMEpHl, OJIOK-
COMOJIUMEPBI, TIPUBHUTHIE  COMOJKMMEPBL. ['OMOLIETIHBIE U  TEeTEpPOLICNHbIE  MOJIUMEPHI.
buononumepsl, OCHOBHbIE Ouonorndyeckue (GyHKIMH  O€IKOB  PUOOHYKIEMHOBOH U
Ne30KCUpUOOHYKIIEMHOBONH  KkucnoT. KpaTkas xapakrtepucTuka M 00JacCTH  NPUMEHEHUS
BAXHEHINX MPEACTABUTENEHN pPa3INYHbIX KJIACCOB ITOJIMMEPOB.

Pasoen 3. Makpomonexynvi u ux nosedenue 6 pacmeopax.

Kondurypanuss makpomosiekyiasl W KOH(pUrypanuoHHas wusoMmepus. JlokanbHble U
KOH(UrypalMoHHbIE M30MEphl B MAKPOMOJIEKYJIaX MOJMMEPOB MOHO3aMEIIEHHBIX THJICHOB U
nueHoB. Ctepeon3omepuss M CTEPEOpEryJsipHbIE MakKpoMojeKynbl. I3oTakTuueckue u
CHUHIMOTaKTHUeckue  mnonumepsl.  KoHdopmanmonHas  u3omepuss U KoHpopmaius
MakpoOMOJIEKyJbl.  BHyTpuMonekynspHoe  BpamleHue U  THOKOCTb  MaKpOMOJIEKYIIBI.
KonuyecTBeHHBIE XapaKTEPUCTUKH THOKOCTH MaKpOMOJIEKYII (CpEHEKBAIPATUYHOE PACCTOSTHUE
MEXAy KOHIAMH LeNu, paguyc HHEPIUH MaKpPOMOJIEKYJbl, CTaTUCTUUYECKUH CETMEHT,
nepcucTenTHas anuHa). CBoOOIHO-COWwIeHeHHas 1eb KaK HIeaM3UpOBaHHAast MOJETb TMOKOM
MaKpPOMOJIEKYJIBI. OyHKIMSA pacupeneneHus paccToaHuin MEXITY KOHIIAMU
CBOOOTHOCOUJIEHEHHOH 11enH (rayccoBbl KiyOkn). CpeqHue pazMepbl MAKPOMOJIEKYJIbI C Y4ETOM
MIOCTOSIHCTBA BAJIEHTHBIX YIJIOB. DHEpreTuyeckue Oapbepbl BHYTPEHHETO BpallleHUs; TIOHATHE O
IPUPOJIE TOPMO3SILEro MoTeHuuana. [loBOpoTHbIE M30MEphl U THOKOCTh peajibHBIX IEMeH.
CBs13b THOKOCTH (KECTKOCTH) MaKpOMOJIEKYJI ¢ UX XUMHUYECKUM CTPOCHHUEM: (haKTOPBI,



BIMSIOIIME HAa TMOKOCTh pPEalbHbIX IeNed. YNopsAodeHHble KOH(POPMALUU H30JMPOBAHHBIX
MaKpOMOJIeKya (TMOJUNENTUabl, O€NKH, HYKICHMHOBBIE KHUCIOTHI). [lonmumep-noaumepHbie
KOMIUIEKChl CHHTETUYECKHUX M IPUPOAHBIX HoiauMepoB. KoomnepaTuBHbIE KOH(OpPMalMOHHBIE
IIPEBPALLEHUS.

MaxkpoMonekyasl B pacTBOpax. TepMOIMHAMUYECKUH KPUTEPUH pPacTBOPUMOCTH U
JI0Ka3aTeJIbCTBO TEPMOAMHAMUUYECKON PaBHOBECHOCTH pacTBOpoB. Da30BbIe JuarpaMMbl CUCTEM
IoJINMEp-pacTBopuTesb.  KpuTudeckue temieparypsl pacTBopeHus. HeorpanudueHHoe u
OTrpaHUYEHHOE HAOyXaHHUE.

TepmoauHaMuyeckoe MOBEAEHUE MAKPOMOJIEKY] B PacTBOPE M €ro OCOOEHHOCTH IO
CPaBHEHHIO C IIOBEJICHMEM MOJIEKY] HHU3KOMOJEKYJSApHBIX BemecTB. OTKIOHEHHS OT
UJCAIBHOCTM M MX IIPUYHMHBL. YPaBHEHUE COCTOSHHUSA IIOJIMMEpa B pacTtBope. Bropoii
BUpUANBbHBIN K03 duimenT u ( -temneparypa (q -ycioBus). HeBo3myieHHBbIE pa3Mepbl
MaKpOMOJIEKYJIbl B PACTBOPE U OLIEHKA THOKOCTH.

OmnpeneneHne CpeHEUUCIOBON MOJIEKYJISIPHOM MacChl U3 JIaHHBIX IO OCMOTHYECKOMY
JABJIICHUIO PACTBOPOB IOJUMEPOB. 3aBUCUMOCTH PAaCTBOPUMOCTH OT MOJIEKYJISIPHOW MAaCCHI.
DU3NKO-XUMUYECKUE OCHOBBI (PPAKLIMOHUPOBAHUS TIOJTHUMEPOB.

CeeropaccesHHE Kak METOJl OIPEIEIICHUS CpPEAHEBECOBOM MOJIEKYJISIPHOM Macchl
nosimMepoB. OnpeieneHue pazMepoB MaKpOMOJIEKYJI.

I'mapoarHamMuuecKkue CBOMCTBA MaKpOMOJIEKYJ B pacTBOpax. Bs3kocTh pa30aBieHHbBIX
pactBopoB. IlpuBeneHHass M XapakTepuctudeckas BA3KOCTU. CBs3b XapaKTEpUCTHUECKON
BA3KOCTH C MOJIEKYJIIDHOM MaccOW M CpEeJHUMH pa3MepaMH MaKpoMOJIeKysl. Buckozumerpus
KaK METO/] OIIpEIeIICHHS CPETHEBI3KOCTHON MOJIEKYIISIpHOI Macchl. Jndys3us MakpoMoIieKy B
pactBopax. I'enbnpoHukaromias xpomarorpadus u GpakinOHUPOBAHUE [TOJTUMEPOB.

CenumMeHTtanus MaKpOMOJIEKYJT (yneTpanenTpudyrupoBaHue). Ornpenenenue
MOJIEKYJISIPHBIX MacC METOAAMU YIbTPALleHTpUPYrupoBaHus U Judppy3un.

HNonmsyromuecss MaKpOMOJIEKYJIBl  (TIOTUAIEKTPOIUTEI). XUMHUYECKHE ©  (U3HUKO-
XUMUYECKHE OCOOEHHOCTH TIOBEICHUS HOHU3UPYIOIIMXCS MAaKpOMOJIEKYN (HOJIMKHCIIOT,
MIOJINOCHOBAaHUH W uX coiel). KoiaumuecTBeHHblE XapaKTEpUCTUKU CHIIBI MOJUKUCIOT U
MIOJINOCHOBAHUN.  OJJEKTPOCTAaTHYECKass  DHEPrusl  MOHU3UPOBAHHBIX  MaKpPOMOJIEKYII.
Crneuunguyeckoe  cBsi3plBaHME  NPOTHUBOMOHOB.  KoomepaTuBHble  KOH(OpPMAalMOHHBIE
IIPEBPALECHNS] HOHU3UPYIOIUXCS NOJUIENTHIOB B pacTBopax. M303nekTpuueckas U M30MOHHAs
TouKa. AM(DOTEpPHBIE TTOTUIITEKTPOTHTHI.

KoHuenTprupoBaHHble pacTBOpPHl NMOJMMEPOB M Treiau. Acconuanus MakpOMOJIEKYJ B
KOHIIEHTPUPOBAHHBIX PACTBOPAX U CTPYKTypooOpa3oBaHue. KuaKOKpUCTAININYECKOE COCTOSTHUE
KECTKOLIETIHbIX MOJUMEPOB. JIMOTPONHbIE >KUAKOKPUCTAUIMYECKUE CUCTEMBI M UX (ha30BbIE
nuarpammbl. OCOOEHHOCTH PEOJIOTUYECKMX W MEXAHHYECKHMX CBOMCTB KOHLEHTPUPOBAHHBIX
pacTBOpOB.

Pazoen 4. Ilonumepnuvie mena.

CtpykTypa M OCHOBHBIE (HU3UYECKHE CBONCTBA MOJUMEPHBIX Teld. OCoOEeHHOCTH
MOJIEKYJIIPHOTO CTPOEHHs MOJMMEPOB M NPUHIMIIBI YITAKOBKM MaKpOMOJIEKYN. AMOpQHbIE U
KPUCTAIJINYECKHE TIOJUMEPBI. YCIOBHUS, HEOOXOAUMBIE Ul KPHUCTAUIM3AlMHM TOJIMMEPOB.
TemnepaTypa KpuCTaJUIM3aLMM M TeMIeparypa IuiaBiaeHus. CTpyKTypa U HaJAMOJEKYJSpHas
OpraHM3anys KpUCTAUIMYECKUX MOIUMEpOB. Pa3nuuus u cX0ACTBO B CTPYKTYPHOM OpraHuzaiuu
KPUCTAUIMYECKUX W aMOP(HBIX TOJUMEPOB. TepMOTPONHBIE JKUAKO-KPHCTATTMYECKUE
(Me30MOp(HBIE) MOTUMEPHI.

CpoiictBa amop¢HBIX moaumepoB. Tpu ¢u3MUecKux COCTOsHUA. TepMoMexaHndyecKue
KpUBbIE aMOP(HBIX MOJTUMEPOB.

BricokoanacTuueckoe cocTossHME. TepMOAMHAMMKAa M MOJEKYJSPHBIA  MEXaHHM3M
BBICOKOJIACTUYECKUX JedhopMaluid. DHTpONUiHAS NPUPOJA BBICOKOAIACTUYHOCTH. CBS3b
MEXy PaBHOBECHOW YIPYroul CWIOW M YyJUIMHEHUEM. HyokHUM mpenesr MOJEKYJSApHBIX Macc,
HEOOXOIUMBIX JJIsl IPOSBICHUS BBICOKOJIACTUYHOCTH. PerakcaliioHHbIe SBJIEHUS B IOJUMEPAX.



Mexanuyeckne ¢ JIUAJIEKTpUYEeCKHe mnoTepu. [IpuHIMI TeMmeparypHO - BpPEMEHHOMU
CYIIEPIIO3ULINH.

Crexnoobpa3noe coctossaue. (OCOOCHHOCTH TOJMMEPHBIX CTEKOJ. BwIHYXIeHHas
AJIACTHYHOCTh M M30TEPMBI PACTSHKEHUSA. MeXaHU3M BBIHYXICHHO-3JIACTHUECKON aedopMaiuu.
[Ipenen BBIHYXI€HHON IACTUYHOCTU. XPYIIKOCTb ITOJIUMEPOB.

Bszko-Tekyuee coctosiHue. MexaHusM BA3KOro TeueHHs. KpuBble TEUEHUS MOJIUMEPOB.
3aBUCHMOCTh TEMIEPATYPhl BSI3KOTO TE€YEHHUS OT MOJIEKYJSPHOM Macchl. AHOMAJIWU BA3KOIO
TeueHus1. DopMoOBaHUE U3/ICIIUNA U3 MMOTUMEPOB HA PEXKUME BA3KOTO TCUCHHUS.

[Mnactuduxanus nonumepos. [IpaBuna oObEMHBIX U MOJSPHBIX A0Jei. MexaHu4eckue
MOJIeJIN aMOP(HBIX TOIMMEPOB.

CaoiicTBa KPUCTAJUTMYECKUX MOJINMEPOB. TepmomexaHnuueckue KpUBbIE
KPUCTATNYECKUX M KPHUCTAJUIU3YIOMUXCSI aMOP(QHBIX MOIUMEpOB. M30TepMbl pacTskeHUS U
MOJIEKYJIIPHBIA MEXaHHU3M "XOJIOAHOTO T€YEHUs'" KPUCTALINYECKUX MMOJIUMEPOB U MOJUMEPHBIX
CTEKOJI IIPU PACTSKEHUU.

Jl0JIrOBEYHOCTh  MOJIMMEPHBIX MaTEpHaIOB. MexaHu3M pa3pylIeHUs MOJHUMEPOB.

OpHEHTUPOBAHHBIE CTPYKTYPhl KPUCTALTUICCKUX ¥ aMOP(HBIX TTOJUMEPOB.
AHU30TpOnUsT MeXaHWYecKux CBOHCTB. CrocoObl opueHTanuu. IlpuHnumnel GopMoBaHUS
OpPUEHTUPOBAHHBIX BOJOKOH H IUICHOK M3 paciylaBOB U pacTtBopoB. (OcobeHHOCTH
(GbopMUpOBaHUS KUJIKOKPUCTAIIIMYECKONH (pa3bl; MOMYyYEHUE CYMEpPIPOYHBIX BOJOKOH H
mactTukoB. Komnosuiimonusie matepuaisl. [IpuHIune: opMoBaHus MOJIMMEPOB, HAIOJTHEHHBIC
MIOJIUMEDBL.

Paszoen 5. Xumuueckue ceoticmea u xumuueckue npespaujeHus noaumMepos

XUMHYECKUE PEAKUUU, HE MPUBOMANIME K HW3MEHEHUIO CTENEHH MOJMMEpPU3ALNU
MaKpOMOJICKYJI: TOJMMEpPaHATIOTHYHbIC MPEBPAICHUS U BHYTPUMOJICKYJISIPHBIC MPEBPAICHHUS.
Oco0eHHOCTH PEaKIIMOHHOM CTOCOOHOCTH (HYYHKIIMOHATIBHBIX TPYIIIT MAKPOMOJIEKYII.

[Tpumepsr WCIIO0JIb30BaHUS MOJIMMEPAHATIOTUYHBIX MpeBpaIICHU I u
BHYTPUMOJIEKYJISIPHBIX PEAKLMI 17151 TOJIYYEHHUS] HOBBIX ITOJIMMEPOB.

XUMHYECKUE pEaklnH, TMPUBOJAAIIMNE K M3MEHEHHUIO CTEMEHU TMOJUMEPHU3ALNU
MakpoMoJieKyna. JlecTpykuuss moJumepoB. MeXaHW3M UENMHOW W CIIy4YalHOW JAECTPYKUHWH.
Jlenonumepusanusi. TepMmookucnuTenbHas u dboTtoxumHuueckas JECTPYKIUSI.
Mexanoaectpykuus. [IpuHIunel ctabuan3anuy NOJIMMEpPOB.

CumBanue MONMMEpOB (BYJIKAaHU3ALUSA KaydyyKOB, OTBEPIKIECHHE SIMOKCHUAHBIX CMOJM).

Hcnonp30BaHne XUMHUECKUX PEAKIIUM MAaKPOMOJIEKYJ JIJIi XUMUYECKOTO U CTPYKTYPHO-
XUMHUYECKOTO MOIUGUIIMPOBAHUS TOJMMEPHBIX MaTepuanoB W uznenuil. [IpuButne u OmoK-
COTIOJIMMEPHI - OCHOBHBIE TIPUHIIUIIBI CUHTE3a U (PU3UKO-XUMHUYECKHE CBOMCTBA.

Paszoen 6. Cunmes nonumepos

Knaccudukaiys 0CHOBHBIX METOJIOB MOJIYUYEHHUS TOTUMEPOB.

[Tomumepuszanusa. Tepmoaunamuka nonumepusanuu. [loHsATHE O NMOIMMEPU3ALMOHHO-
JENOJIMMEPU3AIMIOHHOM PaBHOBECHH.

Knaccudukanus nenHpx NoJuMepHu3allMOHHbIX IPOIECCOB.

PanukaneHas nonumepusanus. MHunmrpoBaHue paguKkalbHON MOJUMEpPU3alnU. TUIbI
uHuImaTopoB. Peakumm pocra, oOpbiBa W mepeaaun I1enu. KuHeTHKa paauKanbHON
MONMMEPH3AllMd  TIPH  MaJbIX CTEMEHsIX TmpeBpamieHus. [loHsATHE O KBa3UCTAIIMOHAPHOM
COCTOSIHMM. MoJeKkymnsipHass Macca U MOJEKYISPHO-MAacCOBOE paclpeiesieHue IMOJIMMEPOB,
oOpa3yroImuxcsl Mpu pajuKalibHON nmonuMepuszanuu. [lomumepusanust npu riyOOKUX CTEHEHSIX
IIpEBPALLCHU.

PeakunonHas cnocoOHOCTh MOHOMEPOB U PAJIUKAJIOB.

PanukaneHas comonmMepusanus. YpaBHEHHE COCTaBa COMOJMMEpPOB. OTHOCUTENIBHBIE
PEaKIMOHHBIE CIIOCOOHOCTH MOHOMEPOB M PaAUKaNOB. PONb CTEpUUECKUX, TIOMSPHBIX U APYTUX
¢dakTopoB; cxema Q-e.

CrocoObl  TIpOBeZicHHsI TOJIMMEPHU3aIllMU: B Macce, B pacTBOpPE, B CYCICH3WH U B
SMYJIbCHH.



Karvonnas monumepuszanusi. XapakTepuCcTUKa MOHOMEPOB, CIIOCOOHBIX BCTyHaTh B
KaTHOHHYIO NosimMepu3anuio. Katanuzaropsl U cokaTanu3atopsl. PocT u orpaHndyenue pocra
Leneil mpy KaTHOHHOW noJiuMepu3auu. Bivusiaue npuposl pactBopuTtes. Kunetuka mpoiiecca.

AHUOHHAs TOJIMMEpU3anusl. XapakTepuCTUKa MOHOMEPOB, CHOCOOHBIX BCTYIaTh B
AHUOHHYIO NoJauMepu3anuio. Katannzaropsl aHHOHHOM nonuMepusanui. UHunuupoBanue, poct
U OIrpaHUYEHME POCTA LIeTIel IpU aHMOHHOM nosimMepusanuu. "JKussle nenu".

KoopauHaniionHo-HOHHAsT  MOJNMMEpU3allds B NPUCYTCTBUM  TOMOT€HHBIX U
reTeporeHHbIxX Karaiausatopos tuna Lurnepa - Harra. [IpuHuMnel cuHTE3a CTEpEOPETYISIPHBIX

HOJIMMEPOB.
Oco0eHHOCTH MOHHOH MOJIMMEPU3aLUU [IMKINYECKUX MOHOMEPOB.
[Monukonnencarus. Tunbl  peakuuii  nonukoHAgeHcanuu. OCHOBHBIE — pa3nu4Ms
MOJMMEPHU3ALIOHHBIX u MOJIMKOH/ICHCAITHOHHBIX MIPOIIECCOB. TepmoanaaMuka
NOJMKOHJICHCAIMM W IOJMKOHACHCAIMOHHOE paBHOBecume. MorekymspHas Macca |

MOJICKYJISIPHO-MAaCcCOBOE pacrpe/ielieHre Mpy NMOJUKOHAeH A, KnHeTHKa MOTMKOH ICHCAIIHH.
[IpoBeeHue MOTMKOHICHCAIIMH B pACIUIaBe, B PACTBOPE U Ha IPaHMIIC pa3zeiia ¢as.

Paszoen 7. 3axnouenue

CoBpeMeHHBIC TEH/ICHIIUH U HOBBIC HATIPABJICHUS B HAyKe O ToJuMepax. [lepcrekTuBbI
MTPOMBIIIIJICHHOT'O TIPOU3BOJICTBA ITOJIMMEPOB.

4 O0beM y4eOHOMH JUCIUIJIMHBI

. B 3auetHBIX B akanem.
Bunet yueGHoi paboTh
€IMHULIAX qacax
OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 4 144
Konrakrnas padora (KP): 1,78 64
Jlexmuu (JIek) 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
Camocrositeabnas padora (CP): 1,22 44
Bupa koHTpOJISi: 3K3aMeH 1 36
. B 3ayetneix | B actpoHOM.
Bunel yueGHoI paboTh
eIMHUIIAX Jacax
O0mas Tpy10eMKOCTb JUCHHUIINHBI 110 y4e0HOMY IIAHY 4 108
Kounrakrhas padora (KP): 1,78 48
Jlexumnu (JIek) 0,89 24
[Tpaktryeckue 3ausaTus (113) 0,89 24
CamocrositebHas padora (CP): 1,22 44
Buja koHTpoOIs: 3a4eT / IK3aMeH 1 27

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«XuMHYecKHe 0OCHOBBI OuoJiornyeckux npomeccon» (b1.0.11)

1 Heab AUCHUILUIMHBI — MPUOOPETEHHE CTYIEHTAMH OCHOB 3HAHUN O XMMHUYECKUX
mporeccax, MPOTEKAIONMIUX B KUBBIX KJICTKAaX W O MOJICKYJISIPHBIX MEXaHH3MaX CYIIECTBOBAHUS
KUBBIX OPTaHU3MOB.

2 B pe3yabTare
0akajiaBpuAaTa J10JIKeH:

Obnadams CIEAYIONIMMHA KOMIIETEHIIUSIMHU:

H3y4YCHUHd JTUCHUIIJIHHBI 06y‘l310]llﬂﬁ¢ﬂ o n1nporpamMmme



dopmMupyemble KOMIIETEHINHU

NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH

YK-6 CriocobeH ympaBisiTb CBOUM BPEMEHEM,
BBICTPAaWBaTh M PEAIM30BBIBATH TPACKTOPHIO
CaMOpPa3BUTHS Ha OCHOBE MPHHIIUIIOB
00pa3zoBaHus B TEUEHHUE BCEH KU3HU

YK-6.1. Mcrionb3yeT HHCTPYMEHTBI M METO/IbI
yIIpaBJIEHUS] BPEMEHEM IIPU BBIITOJIHEHUH
KOHKPETHBIX 3a/1a4, IPOEKTOB, IIPU
JOCTUKEHHUH ITOCTABJICHHBIX LIEJIEH

YK-8 CnocoGeH co3naBaTh W MOAICPKHUBATH
0e30mMacHbIe YCIIOBUS JKU3HEICATECIBHOCTH, B

YK-8.3. BrisBiuser mpoOiembl, CBsS3aHHBIE C
HapyIICHUSIMA TEXHUKH O€30MacHOCTH Ha

TOM qucIie npu BO3HUKHOBEHHH | paboueM MecTe; NpeiaraeT MepONpUsTUIX

Ype3BbIYAITHBIX CUTYaIUil 1o MPEA0TBPALICHUIO Ype3BBIYANHBIX
CUTYalMi

OIIK-1  Cnocoben  anammsupoBath  u | OIIK-1.1. Cucrematusupyer W aHaJIU3UPYET

UHTEPIIPETHPOBATh PE3YIbTATHl XHMHUYECKUX | pe3YIbTaThl ~ XMUMHUYECKUX  IKCIEPUMEHTOB,

SKCTIEPUMEHTOB, HaOIIOICHUN U U3MEPEHUI HaOJTIOJICHUH, U3MEPEHUM, a TaKkKe
pe3yJibTaThl pPacyeTOB CBOWCTB BEIIECTB U
MaTepuasoB

OIIK-2 CniocoOeH MpoBOJUTH C COOJIOICHUEM
HOPM TEXHUKHA O€30MacHOCTH XUMHUYCCKUI
9KCIIEPUMEHT, BKJIIOYas CHHTE3, AaHaJu3,
W3YYCHHE CTPYKTYPHI M CBOWCTB BEIICCTB U
MaTepUajIOB, HMCCJICJIOBAHUE IPOILIECCOB C HX
y4acTueM

OIIK-2.1. PaboTaeT ¢ XUMHYECKUMH
BEIICCTBAMH C COOIOJCHIEM HOPM TEXHHUKHU
0€e301IacHOCTH

OIIK-2.3. [IpoBOANT CTaHAAPTHBIE OTIEPAIHN
JUISL OIIPEJICIICHUST XMMHYECKOI0 U (pa30BOro
coCTaBa BEIIECTB M MaTEPHAIIOB HA UX OCHOBE
OIIK-2.4. ITpoBOIUT McCaEA0BaHUS CBOWCTB
BEIICCTB U MAaTEPUAJIOB C UCIOJIb30BaHUEM
CEpUHUHOI0 HAYYHOTO 000PYI0BaHUS

B pesynbpraTe u3yyeHus AUCUUIUIMHBI 00yJYaroIUiCs JOJIKEH:

3name:

- CTPOCHHUEC OCHOBHBIX KJIACCOB 6I/IOMOJIeKy.]'I, HX BaKHEHUIIIHE npeBpaliCHuA U poJib B

(1)YHKIII/IOHI/IpOBaHI/II/I JKUBBIX OPraHU3MOB;
IMPOLECChI, TPOTCKAIOIINE B JKUBBIX KJICTKAX,

OCHOBHBIE KaraboJWYecKne M aHa0OJINUYECKHE

- OCHOBBI TEOpHUH (PEPMEHTATUBHOTO KaTalu3a W TPEACTABICHUSIMH O CIOco0ax

pErynanuu OMOXUMHUYECKHUX MPOIECCOB.
Ymems:

- UCITIOJIb30BATb COBPECMCHHBIC OMOXMMUYECKHUE U MOJICKYJIAPHO-TCHECTUUCCKHUEC METO/bI, B
PEIICHUHU XUMHUKO-TCXHOJIOTMYCCKUX, HHKCHCPHO-3KOJOTUICCKUX U COLIMATIbHBIX HpO6HCM.

Braoemew:

- HaBbIKaMU pabOTHI C OMOJOTUYECKUMH 00bEKTAMU;

- (u3MYeCKMMHU M XMMHUYECKHMHU METO/aMH BbIJIIEHUsI OMOJIOTHYEeCKU-aKTHBHBIX
COEIMHEHMH U3 PACTUTEIbHBIX U )KUBOTHBIX KJIETOK;

- METOJJaMHU Pa3/ieieHus1 OEJIKOB U HYKJICMHOBBIX KHCIIOT, a TAKXKe ONpe/IeNeHus UX
coJiep>KaHusl B BOJHBIX PacTBOpax, a TAKKe METOJaMH MACHTU(UKAIIMY U KOJIUYECTBEHHOTO

OIIPCACIICHUA

- q)HSI/IKO-XI/IMI/I‘—IeCKI/IMI/I METOJaMH aHAJIN3a MOJICKYIIIPHO-MAaCCOBBIX XapPaKTCPUCTUK

OMOTIOIMMEPOB.

3 KpaTtkoe coaep:kaHue TUCHUTLINHBI:
[Ipenmer OuOXUMUHU.

Pazoen 1. Beseoenue.

OCHOBHBIC TMOJIOKCHUS OUTOJOT'UH.

[IpokapuoTsl 1 3ykapuoThl. KieTouHble opraneibl, uX CTpoeHue U pyHKIUH.
Pa3zoen 2. Dnemenmusiti u monexynsapuuiti cocmas kiemokx. Boga, cTpoeHne, OCHOBHBIC

CBOMWCTBA,

ee posb B (DYHKIIMOHHUPOBAHWHM IKUBBIX OPTraHU3MOB.
yIBTPAMHUKPOIJIEMEHTHI X OCHOBHBIC (DYHKITUH.

Makpo-, MHKpO- H




Pazoen 3. Amunoxkucnomsr u 6enku. Ilentumanas cBsizb u e€ ocobenHoctu. IlepBuynas,
BTOpUYHAS, TPETUYHAS U YETBEPTUUIHAS CTPYKTYpHI Oenka. Knaccuduxarus 6enxkoB. GepMeHTHI.
Ocobennoctu cTpoeHus: PepMEHTOB M MeXaHU3Mbl OMoKaranu3a. KnHeTnka MOHOCYOCTpaTHOM
(dbepMeHTaTUBHON peakuuu, ypaBHeHne Muxasnuca-MenteH. HomeHknatypa u kinaccudukanus
(hepMeHTOB.

Pasoen 4. KohepMeHTH 1 BUTAMHUHBI, CTPOCHUE BUTAMUHOB U KO()EPMEHTOB, X POJIb B
(hepMEeHTAaTUBHBIX PeaKkIUIX U B OOMEHHBIX Ipoleccax.

Paszoen 5.Knaccugurayus, oOuoxumuueckue @ynkyuu u Haubonee 8axcHvlie peaxyuu
yene60008. MoHocaxapubl, IMcaxapubl U MOJIUCAXaPUIbI.

Pa3zoen 6. Jlunuowvr. CTpykTypa, Kiaccudukanis 1 OHoOXuMUIeckre (pyHKIIUU JHUITH]IOB.
Kupnsbie kucnotel. CTpoeHHE U CBOMCTBA KJIECTOYHBIX MeMOpaH. DHKO3aHOMIBI.

Pasoen 7. Hykneunogvlie kuciomuvl. @DYHKUUU  J€30KCUPHOOHYKICHHOBBIX U
PUOOHYKIIEMHOBBIEX KUCIIOT U MPUHIUIIBI UX CTPYKTYPHON OpraHU3alliH.

Pazoen 8. Monexynapnas oOuonoeuss Peakumd MaTpUYHOTO CHHTE3Q: PEIUIMKAIIHS,
TPaHCKPUILIUS, TpaHcsus. ['eHeTnyeckuit Ko U ero ocobeHHOCTH. bruoTexHonorus U renxas
HWHXCHEPUSL.

Pazoen 9. Ilonamue o6uoneopeanuuecxkou xumuu. KOMIUIEKCH OHONMOJIMMEPOB WU
HU3KOMOJIEKYJISIPHBIX TPUPOJIHBIX BEIIECTB C MOHAMHU METAJUIOB — BAXKHEHIIIHME MPECTaBUTEIH.

Pazoen 10. Memabonusm u obmen eewecms. Ilonarue o Meraboauzme u
MeTabonuueckux myTsx. Karabommsm u aHabonmm3M. DHEpPreTHuecKue OMOXUMHUYECKUE IHKIIbIL.
Metabonmu3m yrineBogoB. [nukonu3. JlekapOOKCHIMpOBaHME MHUPOBHHOTPATHONW KHCIOTHI.
Merabonu3m TuUnuaoB. XpaHeHUE U pacuieruieHue xupoB. Lukia MmoueBuHbl. Llukin mumMoHHOM
kucnotel. Opranuzanus apixareabHol nenu. OxucnurensHoe GochopunupoBanue. OKucIeHHE
1 OMOCHHTE3 HACBIIIEHHBIX KUCIOT. MeTabon3M O0eIKOB 1 aMUHOKHCIIOT.

Pazoen 11. Pecynayus oOuoxumuyeckux npoyeccos. BUOpErymsTopbl, KiacCHPHUKAIUS:
TOPMOHBI M HeWpoMeauaTopbl. MexaHnu3Mbl JE€HCTBUS TOPMOHOB.

4 O0beM yueOHOi JTUCIUIITHHBI

O6bem
Bup yue6HOI paboThI B 3aueTHbIX B akanem. yacax
eIMHHIIAX

OO0masi Tpy10€eMKOCTb M CHUILTHHBI 6 216
10 y4e0HOMY INIAHY

Kounrakthas padora (KP): 3,11 112
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
Jlaboparopusie 3anstus (J1ao) 1,33 48
CamocrositebHas padora (CP): 1,89 68
Bua HTOroBOro KOHTPOJIsi: IK3aMeH 1 36

O6bem
Bu y4eOHOM paboThl B 3aueTHbIX B actpoHOM.
eIMHUIIAX Jacax

OO01asi Tpy10€eMKOCTb IHCHUTITTUHBI 6 165
1o y4e0HOMY ILIAHY

Kounrakrnas padora (KP): 3,11 84
Jlexumu (JIex) 0,89 24
[Mpaktryeckue 3ausaTus (I13) 0,89 24
JIaGoparopusie 3ausaTus (J1ab) 1,33 36




CamocrositesbHas padora (CP): 1,89 51

Bua uToroBoro KOHTPOJIs: IK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmMbl JUCUUILIIHHBI
«®uszndeckasi xumus» (b1.0.12)

1 Ieap AMCUMIUIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOLIUX XOJ0M
XMMHUYECKOI0 Ipoliecca, MokKa3aTh 00JacTH MPUIOKEHHS 3THX 3aKOHOB U HAay4UTh CTYIEHTA
rPAaMOTHO NPHUMEHSATh WX NPU PEHICHUU KOHKPETHBIX TEOPETUUYECKUX M MPAKTUUYECKUX 3ajad,
MOHATh OCHOBHbIE KHHETUYECKHE 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMUYECKHUX MPOILIECCOB U POJIb
Karanu3a s XUMHUYECKOW TEXHOJIOTMH, TIOKa3aTh 3HAYCHHE (U3NYECKOM XUMHH Kak
TEOPETUYECKON OCHOBBI MTPOLIECCOB XMMUYECKOM TEXHOJIOTUH; BBIPAOOTaTh y CTY/IEHTOB HaBBIKU
MPUMEHEHUSI TIOJYYEHHBIX 3HAHMM JUIsl TpPEACKa3aHus NPUHIUIUAIBHOW BO3MOXKHOCTH
OCYILIECTBIICHUS, OMpPEICTICHHs HAllPaBJICHUs, CKOPOCTH MPOTEKAHUS U KOHEUHOTO pe3ysibTara
XUMHUYECKOTO MPOLIECCa; YSICHUTh BAXKHOCTh YCTAHOBJICHHUSI MEXaHHU3Ma U METO/10B HAXOXKICHUS
CKOPOCTEM XMMHUYECKHX PEeaKUui i WX MPAKTUYECKOW peanusaliu; JaTh MPeICTaBICHHE O
COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJaX HCCIIEIOBAHUS DSJICKTPOXUMHUYECKUX SIBICHUN H
KHUHETUKH XUMHYECKHUX MPOIECCOB.

2 B pe3yabrare u3y4YeHHs UCHMUIUVIMHBI OOydYamlnuiics 1O MNporpamMmme
0akajiaBpUaTa J0JIKeH:

Obnadams CIEeAYIONIMMU KOMIETEHIIUSIMU:

(I)ole/lpyeMble KOMIICTCHIMHA HH}]HKaTOPLI JOCTHKEHUSA KOMIIeTeHIIMH

YK-6 Cnocobern ympasnsate cBouM | YK-6.1. Micrionb3yeT HHCTpYMEHTHI M METOIBI
BpPEMEHEM, BBICTPaNBAaTh U | yIpaBJICHUS BPEMEHEM IIPH BHIITOJTHEHUH
peann30BBIBATH TPAEKTOPHIO | KOHKPETHBIX 3a]1a4, IPOCKTOB, PH TOCTHKEHUU
CaMOpPa3BUTHSA HAa OCHOBE IPUHIMIIOB | IOCTABJICHHBIX LIEICH

00pa3oBaHusl B TCUCHUE BCEH KU3HU

YK-8 Crocoben CcO03/1aBaTh u | YK-8.3. BrisiBusger mnpoOiieMbl, CBS3aHHBIE C
NOJAJEPKUBAaTh  O€30MacHblEe  YCJIOBUS | HAPYLIEHUSIMU TEXHUKH O€30I1acHOCTH Ha paboueM
KHU3HEIEATEIbHOCTH, B TOM 4YMCJIE MpPU | MecTe;  Mpeularaer MEpONPUATHIX 10
BO3HHUKHOBEHUH Ype3BBIYANHBIX | MPEIOTBPAIICHUIO YPE3BBIYANHBIX CHUTYaIIUH
CUTyalun

OIIK-1 CnocobGen anamusupoBatrh u | OIIK-1.1. CucremaTusupyer v aHaJIM3UPYET
UHTEPIPETHPOBATH pe3yIbTAThI | PE3yIbTAThl XUMHUECKUX IKCTIEPUMEHTOB,
XUMHUYECKHX 9KCIEPUMEHTOB, | HAOIIOICHUH, U3MEPEHH, a TAaKXKe Pe3yIbTaThl
HaOJIOZICHUN U U3MEpEeHU pacyeToB CBOMCTB BEUIECTB U MAaTEPUATIOB

OIIK-1.2 TIpennaraer MHTEPIPETALNIO PE3YJILTATOB
COOCTBEHHBIX IKCIIEPUMEHTOB M PaCU€THO-
TEOPETUYECKUX pabOT ¢ UCTIOIb30BaHUEM
TEOPETUYECKUX OCHOB TPAJUIIMOHHBIX U HOBBIX
pa3aenoB XUMUU

OIIK-1.3 ®opmynupyeT 3aKIIOUEHUs] U BBIBOJIBI 110
pe3yibTataM aHajlW3a JIMTEPATYpHBIX  JaHHBIX,
COOCTBEHHBIX JKCIIEPUMEHTAJIBHBIX M PacueTHO-
TEOPETUYECKUX PadOT XMMUYECKOM HallPaBIEHHOCTH

OIIK-2 Cnocobern  mpoBoauth ¢ | OIIK-2.1. PaGoTaeT ¢ XUMHYECKUMH BEIIECTBAMH C
COOJIIOICHHEM HOPM TEXHHUKH | COOJIIOJIEHHEM HOPM TEXHUKH 0€30MacCHOCTH
0e30MacHOCTH xumudecknii | OIK-2.3. [IpoBomuT cTaHmapTHBIC OTIEPALIAH TSI
DKCIIEPUMEHT, BKIIOYasl CHHTE3, aHAJIU3, | OMPEIeTICHHs] XUMUIECKOro U ()a30BOTO COCTaBa
W3ydeHUE CTPYKTYpbl M  CBOMCTB | BEIIECTB U MAaT€pPHUAJIOB HA MX OCHOBE

BELIECTB U MaTepUaioB, UCCIIENOBAaHUE OIIK-2.4. TIpoBOOUT WCCIEAOBAHUS  CBOWMCTB
MPOLIECCOB C UX YYaCTHEM BEIIECTB M MATEpUAJIOB C  MCHOJb30BaHUEM




| cepuiinoro Hay4HOTO 06OPY/IOBAHHUS

B pe3ynbTaTe u3ydeHus IUCHUTUTHHBI 00yJarOIHIACS TOJIKCH:

3uamo:

— OCHOBHBIC 33aKOHBI (PU3MYECKOW XHWMHUHU, B3aMMOCBS3h (DU3MUYECKUX M XUMHUYCCKUX
XapaKTEPUCTHK MPOIIecca;

— TYTH ONpEIeICHUS BaXHEHUIIUX  XapaKTePUCTHK XUMHUYECKOTO  PaBHOBECHS
(KOHCTaHTBHI PaBHOBECHUS, PABHOBECHOTO BbIXOJAa MPOAYKTa, CTEIIEHU IMPEBPAIICHHUS HCXOIHBIX
BEILIECTB) W BIUSHUS PA3IMYHBIX (DAKTOPOB HA CMEIICHUE XUMHYECKOTO PaBHOBECHS;

— TEPMOJIMHAMUYECKOE OIMCAHWE CBOWCTB HJCATbHBIX M HEUICAIBHBIX PaCTBOPOB,
MOAXO/bI K HAX0XKICHUIO MapIMAIbHBIX MOJISIPHBIX BETMYMH KOMIIOHEHTOB PAaCTBOPA.

— TEOPHIO rAIbBAHUYECKUX SIBJICHUH;

— TEOpUHU KUHETUKH, IyTH TEOPETUUECKOr0 pacuera CKOPOCTeH XMMUYECKUX PEaKluil U
OTpaHUYCHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBHBIC YEpPThl TOMOTEHHOTO M T'eTEPOreHHOTO KaTajau3a, MPUYMHBI YCKOPEHUS
XUMHUYECKOTO TpoIiecca B MPUCYTCTBUU KaTaIn3aTopa

Ymemn:

— TPHUMEHATh TEOPETHYCCKUE 3HAHMS W IKCIICPUMEHTAJIBLHBIE METOJbl HCCICAOBaHUS
(bu3HUYECKO XUMUU TIPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4;

— TpEeICKa3blBaTh W HAXOJUTh ONTHUMAJbHBIC YCIOBHS TMPOBEACHUS XUMHUYECKOTO
Ipolecca ¢ IeNbI0 MOTYYeHHs] MAKCUMalIbHO BO3MOKHOT'O BBIX0/1a MHTEPECYIOIIETO MPOYKTa;

— MPOBOJAUTH aHAIN3 M KPUTUYECKH OICHUBATh IOJYYCHHBIE SKCIIEPUMEHTAIbHBIC
JaHHbBIE, 0000IIATh U JeTaTh 000CHOBAHHBIC BHIBOJIBI HA 0a3¢ MPOBEIEHHBIX OITBITOB.

— TPUMEHSTh TEOPETHUECKHE 3HAHHUS U IKCICPUMEHTAIBHBIE METO/bl HCCIEAOBaAHUS
(bu3MUYeCKOil XWMHUU JUIS PEIICHUS BOMPOCOB, BO3HHUKAIOMMX IPU HM3YUYCHUH KHHETUKU
XUMHUYECKUX PEaKIIN;

— MPOBOJAUTH AaHANU3 U KPUTUYECKU OLIEHWBATh TOJYYCHHBIE SKCHEPUMEHTATbHbBIC
JaHHbBIE, 0000IIATh U JAeTaTh 000CHOBAHHBIC BHIBOJIBI HA 0a3¢ MPOBEIEHHBIX OITBITOB.

Bnaoems:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJO0B (PU3NUYECKOW XHUMHHU U
pelIeHusl KOHKPETHBIX MCCIE0BATENbCKUX 3a/1a4;

— HaBbIKaMHU OTIPEJEJICHUS] COCTOSIHUS PAaBHOBECUS M CAMOIPOU3BOJIBHOTO HAIIPABJICHUS
XUMHUYECKOTO MpoIlecca;

— 3HAaHUSAMH OCHOBHBIX 3aKOHOB (DM3MYECKOW XUMHUU NI COAEpKaTeIbHON
WHTEPIpETAIMN TEPMOANHAMUYECKUX PACUETOB;

— METOJlaMHM  ONpEACNICHUs] TOpsAKa H  CKOPOCTH  PEaKIMH, YCTAaHOBJICHHS
JTUMUTUPYIOIIEH CTaIMM U MEXaHHU3Ma U3y4aeMOl XUMUYECKOW peaKIInu;

— HaBbIKAMH COCTABJICHUS FaJbBAHUUYECKUX AJIEMEHTOB JUIs LIeJIeH ONpeeIeHHs
TEPMOJIMHAMUYECKUX XaPAKTEPUCTUK U KOHCTAHT PAaBHOBECHUS UCCIIEAYyeMON PEaKIIHH;

— 3HaHUSIMU OCHOBHBIX 3aKOHOB XMMUYECKON KUHETUKH, BIUSHUS PA3TUIHBIX (DaKTOPOB
(Temmeparypsl, JaBJICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMHUECKOW peaKiInu.

3 Kpartkoe coaep:kaHue AU CHUILIHHBI

Pazoen 1. Xumuueckas ~mepmoounamuxa. TepMOoOUHAMHYECKHE CUCTEMBl H
TePMOJAMHAMUYECKHE TlapaMeTpbl. OKCTEHCHUBHBIE W HWHTCHCUBHBIE CBONCTBA CHCTEMBEI.
Tepmonunamuyeckuit mporecc. DyHKIMM COCTOSHUS M (PyHKUIMU Tporiecca. BHyTpeHHss
SHEPTHSI ¥ DPHTAIIBIIHS CUCTEMBI. Terora u padota Kak GOpMbI IEpeTadn SHEPTHH OT CUCTEMBI K
cucreme. Mexanudeckas padora (pabora pacimiupeHus) U MoJie3Has padora. DopMyIHpPOBKU
MEepPBOTO Hayajga TEPMOAWHAMHUKHU. B3auMOCBs3h TEIMIOTHI, pabOTH M U3MEHEHHUS BHYTPEHHEH
SHEPTUU B M30XOPHOM, M300apHOM U HM30TEPMHUECKOM IpolieccaxX. TermIoeMKOCTh BEIIECTB,
MOJISIpPHASI TEINIOEMKOCTh. TeIIOeMKOCTh TBEPIBIX BEMIECTB M JKUJKOCTEH, TEIIOEMKOCTh
UJealIbHBIX T'a30B, B3aUMOCBS3b Cp U Cy UACATBHOrO ra3a. 3aBUCMMOCTh TEINIOEMKOCTH OT



TeMIepaTypbl, CTeNeHHble psAnbl. TemnoBoill >pdexT xumuueckoro mnpouecca. CTaHIapTHbIE
SHTAJBIMU 00pa3oBaHusl U cropaHus BemecTB. [IpumeneHue 3akoHa ['ecca aisi BBIYHCICHHS
TEIUIOBBIX 3((EKTOB XUMHMUYECKMX M (PU3MKO-XMMHUYECKUX IpoueccoB. CBs3b TEMIOBBIX
3¢ PEeKTOB MPH MOCTOSHHOM 00BEME W MPU MOCTOSIHHOM JaBJICHHUU. 3aBUCHUMOCTH TEIJIOBOTO
spdexra peakuuum OT TemmepaTypsl. BwiBog u  ananmu3  ypaBHeHuss — Kupxroda.
CamoIpon3BOJIbHEIE W HECaMOINPOW3BOJIbHBIE, OOpaTUMble M HEOOpaTHMbIC, PABHOBECHBIC
(KBa3uUCTaTUYECKUE) U HEpaBHOBECHBbIE Hpoliecchl. PaboTa paBHOBECHOIO M HEPAaBHOBECHOT'O
npoueccoB. DopMynMpoBKM BTOPOro Hauyana. OHTPONMS KaK KpPUTEpUH paBHOBECHS U
HaIpaBICHHOCTH CaMOIIPOM3BOJIBHBIX IPOLECCOB B H30JIMPOBAaHHBIX cucTeMax. Pacuer
U3MEHEHUS DSHTPOIIMM B pPa3jIMYHBIX IIPOLIECCAX, CBS3aHHBIX C HW3MEHEHUEM COCTOSIHUS
ueaIbHOro raza. lamMeHenne >HTponuM B MpoLECcCe CMEIIEHHs MJIalIbHbIX ra3oB. M3MeHeHue
sHTponuu Tpu (a3oBeix mepexonax. Ilocrynmar [lmanka (TpeTuil 3aKOH TEPMOJUHAMHKH).
CraTtuctuyeckas MHTEpIIpeTalysi BTOPOro Havajga TepMOJUMHAMUKU. BbruncieHue abCcomOTHOM
SHTPONMM BellecTBa. PacueT M3MEHEHHUs 3HTPOIMU B XMMUYECKUX PEAKLUAX MPH pa3IndHbIX
temmneparypax. OObenuHeHHoe ypaBHeHue | wm |l 3akoHOB TepMOAMHAMUKH. ODHEpPrus
I'enpmroneiia u sHeprus ['mbGOca kKak KpUTEPUHM HAMPABICHHOCTH W Tperesia MPOTEKaHUS
IpOIeCCOB. 3aBUCUMOCTh 3Hepruu ['enbmronbua u 3uepruu I'm66ca oT mapameTpoB COCTOSHUS,
xapaktepuctuaeckue (yHkuuu. YpaBHenue [mbO0ca-I'enmbpmronbiia. Pacder craHmapTHBIX
sHepruii 'm60ca u I'enbMrospiia XUMUYECKUX peakUil Ipy pa3IMyHbIX TeMIepaTypax.

DJeMEeHTbl CTATUCTUYECKON TEpMOAMHAMHUKH. MeEXaHMUeCKOE OMNMCAHUE MOJIEKYIISIpHOU
cucrembl. OyHkuus pacnpenenenus Makcsema - bonbimMana. CTaTUCTUUECKUE CPEAHNE 3HAYECHUS
MaKpOCKOITMYECKUX Benn4rH. AHcamOimm ['m66ca. @yHKIMM pacnpeneieHns 11l KaHOHMYECKOTO U
MaKpOKaHOHWYECKOro aHcamOied. DHTponus M TepMOAMHAMUYecKas BeposTHOCTb. dopmyna
Bombumana. CymMMa 1O COCTOSHHSM Kak CTaTHCTHYECKAas XapaKTepHCTHYecKas (yHKIIHA.
CrarucTudecKkye BbIpaKeHUs JJIs1 OCHOBHBIX TePMOANHAMHUUYECKUX (DYHKIMN - BHYTPEHHEN 3HEpIuH,
SHTpONUH, 3Hepruu ['enbmronbua u sHepruu [ 'nooea.

OneMeHThl TEepPMOJAMHAMUKU HeoOpaTuMbIX ImporeccoB. OmnucaHue HeEoOpaTUMBIX
IPOLIECCOB B TepMoAMHaMUKe. (DEHOMEHOJIIOTMYECKHE 3aKOHbBI JJIi CKOPOCTEH IPOLECCOB.
HeoOpatumble mporiecchl U MPOU3BOACTBO SHTPONUU. 3aBUCHMOCTh CKOPOCTH MPOM3BOACTBA
SHTPOIUHU OT 000OLIEHHBIX MOTOKOB M cuil. Teopema IIpuroxnna. COOTHOIIEHUS! B3aUMHOCTH
Onzarepa W UX WHCIOJB30BAHME B JIMHEHHOW TEpMOAMHAMHUKE HEOOPATUMBIX IPOLIECCOB.
CucreMpl IEPEMEHHOr0 cocTaBa. XUMHUYECKUN MMOTEHIMAJI KOMIIOHEHTA CUCTEMBI. 3aBUCUMOCTh
XMMHUYECKOTO TOTEHLHMaNa OT JaBJ€HHsT M TEeMIepaTrypbl. YCJIOBUS paBHOBECHUS U
CaMOITPOU3BOJIBHOTO IIPOTEKAHUsS IpoLecca B CHUCTEMax INEPEMEHHOr0 COCTaBa. XMMHMUYECKHN
MIOTEHIIAAJ MJICAIbHOTO T'a3a U KOMIIOHEHTa CMECH MJEAJIbHBIX Ia30B. XUMUYECKUH MOTEHINAI
peasbHOTO Ta3a, GYTUTUBHOCTD (JIETY4YECThb), KOOPPUIUEHT PYTUTHBHOCTH.

Paszoen 2. Xumuueckoe pasrnogecue. 3aKoH NEHCTBYIOIUX Macc. TepMoauHaMHUUecKas 1
SMIUPUYECKHE KOHCTAHThl XUMUYECKOT0 paBHOBeCHS. KOHCTaHThHI paBHOBECHS /111 TOMOTE€HHBIX
U TETEPOrcHHBIX pEaKUui, WICANbHBIX M HEUACAIbHBIX PEAaKIHMOHHBIX cucTeM. CMelleHue
XUMHUYECKOTI0 paBHOBECHUS TPU U3MEHEHUH JaBJIEHUS U 100aBJIEHUH B CHCTEMY MHEPTHOTO rasa.

VYpaBHeHUe H30TEpMbl XMMHUYECKOH peakuuu (u3orepmbl Bant-I'odda), xumuueckoe
CpoACTBO. BnusiHME TeMmIiepaTypbl Ha KOHCTAHTY XMMHUYECKOIO PaBHOBECHUS, BBIBOJ M aHAIMU3
ypaBHEHUH H300apbl U M30XOpbl XUMHUYECKOW peakuuu (u300apbl u u3zoxopsl Bant-I'odda),
MHTETPUpPOBaHUE ypaBHEHUH. Pacuer cpeqHero u MCTMHHOTO TEIUIOBOro 3¢ (eKTa XUMHUUECKUX
peakuuii W3 3aBUCUMOCTH KOHCTaHThl paBHOBECHS OT TeMIeparypbl. Pacder KOHCTaHT
paBHOBECHS] M3 CTAHIAPTHBIX TEPMOJAMHAMUYECKUX (DYHKUMHA peakiuil, BbrauciaeHue Ka uz
NPUBEJCHHBIX dHepruil ['md0ca. BrruncieHnne KOHCTaHT PaBHOBECHS] XMMUYECKHUX PEaKLU Mo
CIPaBOYHBIM JIaHHBIM O KOHCTaHTaX paBHOBECHUS peakuui oOpa3oBaHUS COECIUHEHUH U3
IIPOCTBIX BELIECTB.

Pa3zoen 3. ®@azosvie pasnosecuss 8 ooHokomnoHenmuuvlx cucmemax. daza, KOMIIOHEHT,
yuciao creneHed coOoawl. [lpaBuno ¢a3 I'mb6ca (0e3 BrBoma). uarpamma (hazoBBIX
PaBHOBECHI B OJHOKOMIIOHEHTHBIX CUCTEMax. TpoiHHas M KpuTH4ecKkas To4kd. [IpumMeHeHue



npaBuiia (a3 'mb6ca i aHanm3a (Pa3oBBIX PaBHOBECH B OJHOKOMIIOHCHTHBIX CHCTEMaX.
BriBon u ananu3 ypaBHeHus Knaneiipona. 3aBUCHMOCTb TEMIIEPATYphl MIABJIEHUS OT BHEIIHETO
JaBJICHHs, HHTETpUPOBaHNe ypaBHeHus KitaneipoHna [ paBHOBECHS TBEPAOE TENO - KUIKOCTb.
PaBHoBecus ¢ razoBoii (hazoi, ypaBuenue Kinaneipona-Knaysnyca, HHTErpupoBaHHe ypaBHEHHS
JUIS TIPOLIECCOB UCIIAapeHUs U BO3roHKH. OlpeneneHrue KOOpAUHAT TPOMHON TOYKH. B3aumMocBs3p
SHTAJBIIUM IUIAB-JICHUs, UCIAPEHUS W BO3TOHKHM B TPOMHOM Touke. lIpumeHeHue ypaBHeHUs
Knaneiipona-Kiay3uyca uis pacuera u3MEHEHUs: TEPMOJMHAMUYECKUX (PYHKIUI 1Tpu (ha30BbIX
IIPEBPALEHUAX. DMIIUPHUE-CKOE MpaBuio TpyToHa.

Paszoen 4. Tepmoounamuueckas meopus pacmeopos. Kinaccupukanuss pacTBOpOB.
CrniocoOpl BbIpaxkeHMsI cocTaBa pacTBopa. [lapiuaibHble MOJISIpHBIE BEIMYMHBI. Y PAaBHEHUS
I'n66ca-/{rorema. MneanbHble pacTBopbl. TepmonuHamuyeckue (YHKIUM CMEIIEHUS JUIs
uAeaIbHBIX pacTBOpOB, 3akoH Paymsa. [IpenenbHo-pa30aBieHHBIE PAacTBOPHI, 3aKOH [ eHpwH.
HeunneanpHble pacTBOpPBI, MOJIOKHUTEIbHBIE U OTPULIATENIBHBIE OTKIOHEHHUS OT 3aKkoHa Payis.
TepmoauHaMu4eckoe OINMUCAaHME HEWACANBHBIX PACTBOPOB, AaKTUBHOCTh, Ko03(duument
akTUBHOCTH. (CTaHIapTHBIE COCTOSIHMS ~ KOMIIOHEHTOB  pactBopa. CHUMMeETpUYHas H
HECHMMETpPUYHAS CHUCTEMBI CpaBHEHHs. Pacuer akTMBHOCTH M KOI((UIIMEHTOB aKTHBHOCTH
KOMIIOHEHTa pacTtBopa. KosumraTuBHble CBOMCTBA pacTBOPOB HEJETYYUX BEILECTB B JIETY4EM
pactBoputeine. Kpuockonus, 30ymumockonusi. OcMoC, OCMOTUYECKOE JJaBICHHE.

Paszoen 5. ®azosvie pasHnogecus 6 MHO20KOMNOHEHMHBIX cucmemax. JlnarpamMmbl
«JJaBJIEHHE-COCTABY, «TEMIIEPATYPa-COCTaB», «COCTaB Iapa-CoOCTaB KHUAKOCTU» JUIsl WJCAJIbHBIX
U HeuJieaJIbHbIX pacTBOpoB. 3akoHbl I'm60ca-KonoBanosa, Azeorponus. du3nKo-XuMuU4eckue
OCHOBBI Pa3/ICJICHUS KUJKHX cMecel, pekTudukanus. OrpaHHUeHHAs B3aUMHAs paCTBOPUMOCTD
xuakocred. CucremMsl ¢ BEpXHEW M HUKHEN TemriepaTypoi paccinauBanus. [Ipasuiio Asekceesa.
Ileperonka ¢ BOASHBIM IapoM. TepMUYECKHH aHAIW3, KPUBBIE OXJIAKICHUS, MOCTPOCHUE
JuarpamMmsl IUIaBKOCTH 110 KPUBBIM OXJIaXKAeHUsI. CUCTEMBI C OTPaHUYEHHON U HEOTPaHUYEHHOU
pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpPAOM cocTOsSsHUU. WM3omopdusm. Tumbl TBepabix
pacTBOpoB. JlMarpaMmbl IJIABKOCTH H30MOP(HO KPHCTANTU3YIOIUXCS BellecTB. Jlnarpammbl
IJIaBKOCTH HEM30MOP(HO KPUCTAJUIU3YIOLIUXCSI BEIECTB (C 00pa30BaHUEM MPOCTON 3BTEKTUKH,
c 00pa3oBaHNEM YCTOMUYMBBIX U HEYCTOMUMBBIX coemHeHHi). Onpenenenne coctaBa 3BTEKTUKU
MOCTpOEHHEM TpeyroyibHuKa Tammana. CHCTEMBI C OTpaHUYEHHON PacTBOPUMOCTBIO BELIECTB B
TBeploi (aze. [Ilpumenenue npasuia Qa3 ['nd6ca k uccinenoBaHuio Gpa3oBbIX paBHOBECUH.

Pazoen 6. Pacmeopvr s1ekmporumos. TepMOIWHAMUYECKOE OIKMCAaHUE CBOWCTB
PacTBOPOB 3JEKTPOIUTOB. AKTUBHOCTH U KO3()(PUIIMEHTHl aKTUBHOCTHU 3JIEKTPOJIUTA U UOHOB B
pacTBope, cpelHue MOHHbIE KOA(PUIMEHThl aKTUBHOCTH. CBsI3b aKTHBHOCTHU SJIEKTPOJIUTA CO
CpeIHEH HOHHOW AaKTUBHOCTBIO M KOHIIEHTpauuew oayekrposmTta. VoHHas cuia pacTBopa.
Onektpoctatudeckas teopus Jlebas-Xiokkens. PacueT akTMBHOCTH W CpPEIHUX HMOHHBIX
KO3 (PHUIMEHTOB aKTUBHOCTH CHUJIBHBIX JIEKTPOJIMTOB B pa30aBlIeHHBIX U KOHIIEHTPUPOBAHHBIX
pacTBOPOB M pacTBOpaX YMEPEHHON KOHIEHTpaluu. YJelbHas M MOJISIpHAs AJIEKTpUYECKUE
npoBoauMocTH. CKOpOCTh JBMKEHMS M IOJBHKHOCTb HOHOB. llpenenbHble MousipHBIE
ANEKTPOIPOBOIHOCTH MOHOB. 3aKOH HE3aBUCUMOTrO JBIKeHUs noHOB Konbpayma. [Ipumenenne
U3MEpPEHUN DJIEKTPUYECKOM NPOBOAMMOCTH ISl OINPENEICHHS CTENEHH W KOHCTAHTBI
JUCCOLMAIIUH CIIA0BIX 3JIEKTPOIUTOB.

Paszoen 7. Dnexmpoxumuueckue cucmemul (yenu). BO3HUKHOBEHHE CKauka MOTEHIMAA

Ha TpaHulne pasnena mnpoBonHukoB | u Il poma. JIBoiHON 3nekTpUyYecKUW  CIIOM.
ONeKTpOABMKYIasi  CWJIa  TaJlbBaHMYECKOrO  JJIEMEHTAa,  AJIEKTPOAHBIA  MOTEHLHAI.
TepMmoguHamMuyeckas Teopus rallbBAHNYECKUX SBJICHUH, YpaBHECHHE HepHcra.

DnexTpoxuMmuueckas (GopmMa OCHOBHOTO YpaBHEHHS TEPMOJUHAMHUKH, TeMIEepaTypHBIN
kodpurment DJIC. Dnextpoasr I u Il poma, razoBble U OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIE
31€eKTpoibl. TUIBI ralbBAaHUYECKUX JIEMEHTOB: XMMUYECKUE, KOHLIEHTPAIMOHHBIE, C IEPEHOCOM
u 0e3 mepeHoca. XMMHYEeCKHUE UCTOYHHUKH TOKA, TOTIJTUBHBIE DJIEMEHTHI.

Pazoen 8. Xumuuecxkas kunemurxa. CKOPOCTh XMMHYECKON peaKIMH, KOHCTaHTa
CKOPOCTH, TIOPSAZIOK U MOJICKYJIIPHOCTh peakiuu. KnHeTnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro,



3-r0 W HyleBOoro mnopsankoB. JuddepeHunaabHble W WHTErpalbHbIE METOJbl ONpPEEICHUS
nopsiika peakiuu. CroxHbele peakuuu. [IpuHIUI HE3aBUCUMOTO MPOTEKAHUS 3JIEMEHTapHBIX
peaknuii. OOpaTuMBbIe, apaJICIbHBIC U MOCIEAOBATEIbHBIC peakuu 1-ro mopsaka. BiausHue
TEMIEpaTypbl Ha CKOPOCTh peakiuu, mnpuOmmkeHHoe mnpaBwio Bant-T'odda. YpaBuenue
Appenunyca, nuddepeHmanbias U HMHTErpajbHble (OPMBI YpaBHEHUS. ODKCIOHEHIIMAIbHAs
(dbopMa ypaBHeHUST AppeHryca. DHEprus aKTUBAIIUHU U TPEIIKCIIOHCHIINATBHBIA MHOKUTEb.
Teopun XMMHUYECKOW KHHETHUKH: TEOpHUsl AKTUBHBIX COYJApE€HUH M TEOpHUs IEPEXOJIHOI0
cocrostHusl TIIC (akTUBMPOBAHHOIO KOMIUIEKCA). DHTANbIIMS U 3HTponus akTuBauuu. Cxema
Jluunemana. IIpuuunbl HeTouHocTH cxembl Jlunnemana. IlonpaBku ['mHmensByna u Kaccens.
Teopus 1epexoaHOro COCTOSTHHUS.

doToXMMHUYECKUE peakuu. Xumuueckue u (QoTrodu3nyYecKue CTaJAuH, BTOPHYHBIC
nporeccel. Kunernka ¢doroxumuueckux peakiuii. CeHCHOMIM3UPOBAHHbBIE (POTOXUMHUYECKUE
peakuuu. llenHble peakuuMu, MEXaHU3MBI 3apOXKIEHUS, pa3BUTHS U oOpbIBa  IEHU.
HepasBeTBieHHbie U pa3BETBICHHBIE IIEMHBIE Peaklud. BeposiTHOCTHAsT TeOpHs pa3BETBICHHBIX
peakuuii. IlpenenbHple sABIEHHS B ILENHBIX pPEAKUUAX, HWKHUI UM BEPXHUW IIPEAEIIbl
BOCILIAMEHEHUS.

Pazoen 8. Kamanus. TomoreHHblii U TreTeporeHHbId  Kartanu3.  OCHOBHBIC
3aKOHOMEPHOCTH KaTAJIMTUYECKUX Peakiui. BiusHue kaTtanu3zaropa Ha TEPMOJUHAMUYECKHE U
KMHETHYeCKue napameTpbl peakuuud. CeneKTMBHOCTh  KaTajau3aTropa, KaTaluTU4YecKas
aKTUBHOCTh. ['OMOTeHHBIH KaTanu3. CHUTHBIA W Pa3feibHBIA MEXaHU3Mbl KaTAIUTHYECKOTO
NEeNCTBHS. DHEPreTUUYeCKe AuarpaMMbl B3aUMOJICHCTBHS peareHTOB ¢ Katanu3atopoM. OOmiuii
u crenuuuecKkuii KUCIOTHO-OCHOBHOHM Karanu3. Karamus KoMIUIeKCaMH — IEepeXOIHBIX
MerauioB. @DepmeHTaTUBHbIM Karanu3. [ereporeHHelii KaTain3. THUNbBl TeTEPOreHHBIX
KaTaJanu3aTopoB. 3aKOH JEHCTBYIOIIUX NOBepXHOCTEH. KuHeTHKa reTeporeHHbIX peakiuil.

4 O0beM y4eOHOI THCIUITHHBI

. B 3auetneix | B akanewm.
Buabl yueOHoli padoTsl

€IMHULIAX qacax
O0mas Tpy10eMKOCTh JUCHHUIINHBI 110 y4e0HOMY IJIAHY 16 576
KonraktHas padora (KP): 9,78 352
Jlextuu (JIek) 3,56 128
[Tpaktuueckue 3anstus (I13) 1,78 64
JlabopaTopusbie padotsl (JIP) 4,44 160
CamocrosiTesibHas padora (CP): 4,22 152
Buja koHTpOJISI: 3K3aMeHbI 2 72
B TOM 4McJIe [0 ceMecTpaM
1 cemectp

. B 3auerHbix | B akangewm.
Buabl yueOHoli padoThl

eIMHUIIAX Jacax
O0mas Tpy10eMKOCTb JTUCHHUIINHBI 110 Y4e0HOMY IJIAHY 8 288
Kounrakrnas padora (KP): 4,89 176
Jlexuuu (JIex) 1,78 64
[Mpaktryeckue 3ausaTus (I13) 1,33 48
JlabopaTtopusbie padbotsl (JIP) 1,78 64
CamocrositesbHas padora (CP): 2,11 76
Bua koHTpoOJIs: IK3aMeH 1 36

2 cemecTp

B 3auernrix | B akanmem.
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh TUCHUILINHBI 110 Y4eOHOMY TJIAHY 8 288

Buabl yueOHol padoTsI




Kounrakrhas padora (KP): 4,89 176

Jlexumu (JIex) 1,78 64
[Mpaktuueckue 3anstus (I13) 1,33 48
JIaboparopusie paboTsl (JIP) 1,78 64
CamocrositesbHas padora (CP): 2,11 76
Buja xoHTpOJISI: 3K3aMeH 1 36

. B 3auetrnrix | B actponom.
Buabl yueOHol padoTsl

eIMHUIIAX gacax
OO0wmast Tpy10eMKOCTh AMCHMILIMHBI 10 Y4eOHOMY IIaHY 16 432
Konrakrnas padora (KP): 9,78 264
Jlextuu (JIek) 3,56 96
[Ipaktuueckue 3austus (I113) 1,78 48
JlabopaTophsbie pabotsl (JIP) 4,44 120
CamocrositesibHas padora (CP): 4,22 114
Buja KoOHTpOJIsi: IK3aMEHBbI 2 o4
B TOM YHCJIe 110 ceMecTpam
1 cemectp

. B 3auernpix | B actpoHom.
Buabl yueOHoli padoThl

€IMHULIAX qacax
O0mas Tpy10eMKOCTb JUCHHUIINHBI 110 y4e0HOMY IIAHY 8 216
KonraktHas padora (KP): 4,89 132
Jlexuuu (JIek) 1,78 48
[Ipaktuueckue 3anstus (113) 1,33 36
JlabopaTopusbie padotsl (JIP) 1,78 48
Camocrositeabnas padora (CP): 2,11 57
Bua KOHTpOJIA: IK3aMeH 1 27

2 cemecTp

. B 3auetnpix | B actpoHom.
Buabl yueOHol padboThI

eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh JUCHHUILINHBI 10 y4eOHOMY IJIaHY 8 216
KonraktHas padora (KP): 4,89 132
Jlexumnu (JIek) 1,78 48
[Tpaktryeckue 3ausaTus (113) 1,33 36
JIaGopatopusbie paboTs! (JIP) 1,78 48
CamocrositebHas padora (CP): 2,11 57
Bupa koHTpOJISA: IK3aMeH 1 27

AHHOTauus padoyeil MporpaMMspl THCHUIIJIMHBI
«Koagounnasa xumus» (61.0.13)
1 Heap AUCHMIUIMHBI — MpuoOpeTeHue oOydaromuMucs O0a30BbIX 3HAaHUW B 00JacTH

TEPMOJUHAMHUKHN TTOBECPXHOCTHBIX SIBJICHUH M CBOWCTB JUCIICPCHBIX CHUCTEM W IMOJYYCHUC
YMGHI/II\/’I B YaCTH MCIOJIB30BAaHUS dTUX 3HAHWUI IIpu UCCIICOO0BAaHUHU, ITIPOCKTUPOBAHUN U CO3JJaHUN
PEAIBHBIX CUCTEM, SABJIAIOIIUXCA B OOJIBIITMHCTBE CJIy4acB JUCIICPCHBIMU.

2 B pe3ysbTare n3yuyeHus TUCIUILIHHBI 00yUYAIOIINIiCSl TOJIZKEH:
Obnadams CIEAYIOIMMUMHA KOMIIETEHIIUSIMHI U WHIUKATOPAMH MX JOCTHKCHHS:
OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1.

3nameo:
- HpI/ISHaKH O6T)€KTOB KOJ'IJ'IOI/I)IHOI\/’I XUMHUH U UX KJ'IaCCI/I(bI/IKaHI/IIO.



- OCHOBHBIE IIOHATHS M COOTHOUIEHUS TEPMOJMHAMHUKHM TOBEPXHOCTHBIX  SBJICHUU
(TepMOIMHAMUKa IOBEPXHOCTHOI'O CJIOS; aAre3us, CMauMBaHME M PAaCTEKaHUE KUIAKOCTEH;
JUCIEPCHOCTh U TEPMOJAMHAMUYECKHE CBOMCTBA TeJ; aICOPOIMs ra30B U MapoB, acopOrus u3
pacTBOpPOB).

- OCHOBHBIE TeOpUHU (HU3UUECKOI aIcopOIIn.

- OCHOBHBIE IIPEJCTaBICHHUSI O CTPOEHUU JIBOMHOIO 3JIEKTPUYECKOIO CIJIOS; IMPUPOIY
3IEKTPOKUHETUYECKOTO MOTEHI[MANIA; OCHOBHBIE JIEKTPOKUHETUYECKHUE SBJICHUS.

- ycJoBUSL TpUMEHUMOCTH 3akoHa Crtokca; 3akoH OiHmTeitHa — CMOJIYyXOBCKOrO,
TUIICOMETpUUYECKOe ypaBHeHue Jlamaca.

- IPUPOJY CEAMMEHTALlMOHHON U arperaTMBHONM yCTOMYUBOCTH; OCHOBHBIEC CBOMCTBA PACTBOPOB
ITAB kak JIuMOQMIBHBIX CHCTEM; OCHOBHbIE moJokeHHsT Teopuu JJIDPO; npuunHbl U
0Cc00EHHOCTH OBICTPOM M MEIUICHHOW KOarylsiluu, KOHUEHTPAIMOHHON M HEUTpaTu3allMOHHON
KOAaryJisiLiuH.

- TUINBl CTPYKTYp, BO3HHUKAIOLIME B JAMCIEPCHBIX CHCTEMax, MPUYMHBI U YCJIOBHS HX
o0Opa3oBaHusl; Ki1accu(PUKAINIO AUCTIEPCHBIX CUCTEM 110 UX PEOJOTUYECKHM CBOHCTBAM.

Ymemos:

- pacCUMTHIBaTh MapaMeTPbl, KOTOPBIMH XapaKTEPU3YIOT JUCIIEPCHOCTb.

- [pPOBOJUTb pacyeTbl C HCIHOJb30BAHUEM OCHOBHBIX COOTHOUIEHMH TEpPMOJUHAMUKHU
MMOBEPXHOCTHBIX SIBJICHUM.

- pacCUMTHIBATH OCHOBHBIE XapAKTEPUCTUKU IOPUCTON CTPYKTYPBHI.

- PacCUMTHIBATh BEJIMYUHY 3JIEKTPOKMHETHYECKOTO MOTEHLHMAa M0 JaHHBIM 3JEKTPOOCMOca U
anekTpodopesa.

- paccUMTHIBATh MHTETPATbHYIO U AU PEpEeHIINATBHYIO KPUBBIE PACIIPEICICHUS YaCTHUIL 110
pa3mMepam.

- pacCUMTHIBATh U aHAJIM3UPOBATH NOTEHIUAIbHBIE KPUBBIE TAPHOTO B3aUMOJICHCTBHS YaCTHULL.

- pacCUMTHIBATH U U3MEPSTH BSI3KOCTh IUCIEPCHBIX CUCTEM.

Bnaoems:

- MPEJCTABICHUSMHU O POJIM MOBEPXHOCTHBIX SIBJICHUH U AUCHEPCHBIX CUCTEM B TEXHUKE U
MIPUPOJIE.

- METOJIaMU U3MEPEHHUSI IOBEPXHOCTHOIO HATSKEHUS, KPaeBOT0 YyIIa.

- 3HAaHUSIMHM O METO/IaX U3MEPEHUsI aJICOPOLIMU U YJEJIbHON MOBEPXHOCTH.

- 3HAaHUSIMU 00 YCIIOBHSIX IPUMEHMMOCTHU ypaBHeHUs [ enbMronbia — CMOIyXOBCKOTO;

- METOJIaMU OIpeIeTIeHUSI AIEKTPOKUHETUYECKOT0 TOTEHIIaA.

- METOJIOM CEJUMEHTALIMOHHOTO aHAJIN3a.

- METOAaMU ONPEJIeNICHHs] KPUTHUECKOW KOHLIEHTPAI[MH MULIEIII000pa30BaHMs;

- METOJIaMH MCCIIEI0BAHNS KUHETUKH KOATYJISILIUH.

- METOJIaMU U3MEPEHMSI U aHAJIN3a KPUBBIX TEUECHHUS.

Kpartkoe cogep:kanue JuCHUNIMHBI
(B pacuete Ha 64 "aca JEKIIHil)

Pa3znen 1. OnpenesieHue, 0CHOBHbIE MOHSITHS KOJUIOWTHONH XUMHUH

Konnoumnas xumus - HayKa O TUCTIEPCHBIX CUCTEMax M MOBEPXHOCTHBIX SIBJICHUSIX B HUX.
[Tpu3Haku 0OBEKTOB KOJUIOMIHOW XUMHUU: FE€TEPOTEHHOCTh M JAUCIEPCHOCTh. KommdecTBeHHBIE
XapaKTePUCTHKHU JTUCTIEPCHOCTH: yIeIbHas MMOBEPXHOCTh, KPUBU3HA TIOBEPXHOCTH, JTUCIIEPCHOCTb.
Krnaccudukanus AUCTIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHUIO U TIO B3aUMOJCHCTBHIO
JTUCTIEpCHOM (pa3bl M TUCTIEPCHOHHON Cpefibl, Kiaccuukanusi CBOOOAHO- U CBSIZHOAUCIIEPCHBIX
CHCTEM.

Pons MOBEpXHOCTHBIX SIBIEHWW W JUCHEPCHBIX CHCTEM B TPUPOJIE U XUMHYECKOU
texHosoruu. KommouaHas XumMus M 3amuTa OKpykawoomied cpenbl. Komnoupnas xumus u
HaHOMaTepHaJIbl, HAHOTEXHOJIOTUH.



Pa3znen 2. TepmoanHaMuKa MOBEPXHOCTHBIX SIBJICHHIT

OCHOBBI TEpMOAMHAMHUKH IOBEPXHOCTHOrO ciyosi. (OCHOBHBIE OTJIMYUSA  CBOMCTB
MTOBEPXHOCTHOTO CJIOSI OT CBOWCTB 00BeMHBIX (ha3. CrocoObl ONMUCAHHMS TEPMOJUHAMUKU
MIOBEPXHOCTHBIX SIBJICHU. MeToa u30bITOUHBIX BennuuH ['nb6ca. Pa3aenstomnias moBepXHOCTh U
MOBEPXHOCTh pa3pbiBa. [loBepxHOCTHass 3Heprusi B o0oOmeHHoM ypaBHeHuu | um Il Hawan
tepmoguHamuku. Ilpupona B3aumonelcTByrommx (a3 M MOBEPXHOCTHOE  HATSKEHHE.
IToBepxHOCTHOE HaTsHKEHHUE - Mepa sHeprun [ mo0ca mexdazHoit moBepxHocTH. YpaBHenue [ ndoca-
I'enpMronbua ajas BHyTpeHHEH (MOTHOI) 3HEPTUU MOBEPXHOCTHOTO ciiosi. TerioTa oOpa3zoBaHus
€MHULIBI IOBEPXHOCTH. 3aBUCUMOCTh 3HEPIETUYECKUX I1apaMETPOB IMOBEPXHOCTHOTO CIIOSI OT
TEeMIIEPaTypBhI.

OKClepUMEHTAJIBHBIE METOJ/bl OIIPENEICHHsI MOBEPXHOCTHOI'O HATSDKEHUS KUAKUX U
TBEPAbIX Tell.

[ToBepxHOCTHOE HATsHKEHHUE U aacopouust. Onpezenenue aacopouun. Y paBHEHHE COCTOSHUS
npu ancop6uuu. M3orepma, u3omnmkHa, u3obapa, uszocrepa aacopouuu. DyHIaMeHTalIbHOE
aJcopOIMOHHOe ypaBHeHHE [MOOca (CBS3b MOBEPXHOCTHOTO HATSOKCHHSI C ajacopOnueit).
I'u66coBckast (M30bITOUHAs) afacopoumsa. YactHoe BeipaskeHue ypaBHeHUs [ 106ca. [loBepxHocTHAs
aKTUBHOCTB BelllecTB. 110BEpXHOCTHO-aKTHBHBIE, IOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus, cMauMBaHHEe M pacTeKaHHWe XKHUAKocTed. Anresuss u koresus. Ilpuponma cun
B3aMMOJICHCTBUS MPHU aAre3uu. AIre3noOHHOE COCAMHEHUE U €r0 XapaKTePUCTHKHU. Y paBHEHHE
Hronpe i paboTsl aaresun. CmaunBanue v KpaeBoit yroii. 3akoH FOura. CBs3b paboThI aAre3uu ¢
KpaeBbIM yriioM (ypasHenue rorpe-lOnra). JInopunbHbIe U TM0(GOOHBIE TOBEPXHOCTH.

@DakTophl, BIUSIONINE Ha YCTAHOBJICHHE paBHOBECHS MPH CMauyMBaHUU. [ HcTepe3nc KpaeBoro
yria cmaunBanus. Bnusaue [1AB, Temneparypsbl 1 111epoXoBaTOCTH OBEPXHOCTH HA CMaYUBaHHUE.
Ycnosus pacrekanus xunkocteid. Koaddurment pacrekanus no ['apkuncy. MexdasHoe HaTsKeHUE
Ha rpaHULIE MEX/ly B3aUMHO-HACBIIIEHHBIMU KUAKOCTAMU U NpaBuio AHToHOBa. M30uparenbHoe
CMaurBaHUE.

OKcnepuMeHTaIbHbIE METObI U3MEPEHUS KpaeBoro yria. [Ipaktuueckoe 3HaUeHUE aare3un
Y cMauuBaHud. Onoramusl.

JluciepcHOCT M TEpMOAMHAMHUYECKME  CBOMCTBA  Ted.  J(MCIEPCHOCTh  Kak
TEPMOJIMHAMHUYECKUH napaMeTp. BiusiHue KpuBU3HBI MOBEPXHOCTU HA BHYTPEHHEE J1aBJICHHUE TEJ
(ypaBHenue Jlamaca). IToBepxHocTHas sHeprus u paBHoBecHbIe ¢opmbl Teu. [Ipunnun ['m60ca-
Kropu. 3akon Bynbda. KanunnspHsie siBiIeHUs, X poJib B IPUPOJIE U TeXHOJIOTUU. KanunspHbli
METOJ OIpeJeNieH!s] TOBEPXHOCTHOro HaTspkeHus (popmyna JKriopena). 3aBUCHMMOCTD
TEPMOJIMHAMUYECKON PEAKIIMOHHOW CIMOCOOHOCTH OT JUCHEPCHOCTH. YpaBHEHHUE KaNUJUIIPHOU
koHzeHcauuu KenbBuHaA. BnusiHMe TuCnepCcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUS
XUMHYECKOH peakluy, TeMiepaTypy ¢a3oBoro nepexona. Mzorepmudeckas neperoHka.

[Toryuenune nucnepcHbIX cUcTeM. MeToabl qucneprupoBanus. Y paBHeHue PeObunaepa ans
paboTh! AucneprupoBanus. AJICOpOIMOHHOE MMOHMKEeHUE MPOYHOCTH (3d ekt Pebunaepa). CBszb
MIPOYHOCTH C TMOBEPXHOCTHBIM HaTsKeHUEM (ypaBHeHHe 'puddurca). AncopOLrOHHOE BIUSHUE
Cpebl Ha IJIACTUYHOCTD U IIPOYHOCTH TBEPIBIX TEI U MATEPUAJIOB.

['omorenHas u reTeporeHHasi KonaeHcamnus. MeracrabunbHoe coctosiuue. DHeprus [ mooca
00pa3zoBaHus 3apOo/IbIIa HOBOH (ha3bl, KpUTHUECKUIA paaryc 3apoapliiia. /[Be ctaann oOpa3oBaHus
HOBOM (a3bl. CBs3p KMHETUKH OOpa3oBaHMs HOBOM (a3bl C MepechlleHHeM. YIpaBieHHe
JUCIIEPCHOCThIO NPU TOMOTe€HHOW KOHAeHcauuu. [Ipumepbl MOgydeHHs] NUCIEPCHBIX CHUCTEM
MeTOoAaMHU (PU3HUECKON M XUMHUECKOM KOH/ICHCAIUH.

Paznen 3. AxcopOuusi ra30B U NapoOB HA TBEP/ABIX TeJIaxX
Knaccudukanus mexaHuzMoB aacopOuuu (dusznueckas afcopOuus, XemMocopOIus u
noHooOMeHHas ajcopOrus). OTmmuus dusuyeckor agcopomuu ot xemocopOuuu. [Ipupona
aJIcCOpOIIMOHHBIX CHII TTpH (pruzmueckoit agcopounu. OCOOEHHOCTH COCTABISIONINX CUIT BaH-nep-
Baannca (opueHTAIIMOHHBIX, HHIYKIIMOHHBIX M JUCIICPCUOHHBIX) MPHU aacopOnuu. YpaBHEHUE



JUI IOTEHUMATbHON SHEPTruu B3aUMOJIEHCTBUSL aTomMa (MOJIEKYINbI) C MOBEPXHOCTHIO Tela IMPH
ajcopOnuu.

Knaccudukanmss wmzorepm amcopbumm 1o bpyHayspy, cBa3b (GOpMBI H30TEPMBI C
MexaHu3Mamu ajgcopouuu. [loaBmkHas, JTOKanU30BaHHAs U TICEBIOIOKATN30BAHHAS aCOPOIIHSL.
MeTon  OIICHKM TOABMXKHOCTH — aJCOPOMPOBAHHBIX MOJEKyl. Teopun U ypaBHEHHS,
OIMCHIBAIOLINE aICOPOLIMIO HA OTHOPOAHOM IIOBEPXHOCTH JUCIIEPCHBIX MAaTEPUAJIOB.

Mopenu moaBMKHONH MOHOMOJIEKYJISIpHOM ancoponuu. YpapHeHus ['enpu, @onbmepa u
Xwina-Jle-bypa. KoHcTaHnTel ypaBHEHUH, UX ONPENCICHUE M3 SKCIEPUMEHTAIbHBIX JIAHHBIX.
VY4er coOCTBEHHBIX Pa3MEPOB MOJIEKYII U JIATEPAIbHOTO B3aUMOCHCTBHUS.

Mogenu JIOKaJIM30BaHHON MOHOMOJIEKYJSIpPHOM ancopOuuu. YpaBHeHus Jlenrmiopa u
®daynepa-I'yrenrerima. O6nactu ux npuMeHeHUs1. OU3NYECKUN CMBICT KOHCTAHT YpaBHEHUH U
UX OIPENIETICHUE U3 SKCIIEPUMEHTAIbHBIX JAHHBIX.

Mopenu MOIUMOJICKYIApHON aacopOmuu. YpapHeHus ['apkunca-FOpa, ®penkens-
Xencu-Xuta. Ob6nactu ux npuMeHeHus. DuU3Mueckuil CMbICI KOHCTAHT YPaBHEHHUH M HX
onpejiefiecHue M3 DSKCIepUMEHTANbHbIX JaHHbIX. Teopuss BOT, ocCHOBHBIE NOJOXKEHUS H
orpannyeHus. @DPU3MYECKUMH CMBICI KOHCTAaHT YypPaBHEHUHM W KX ONpPENEIeHUE U3
AKCIIEPUMEHTAILHBIX JAHHBIX.

AncopOuusi Ha HEOJHOPOAHON IOBEPXHOCTH. YpaBHeHue DpeilHanuxa, ypaBHEHHE
TeMkuHa.

Pacuer  TepmoauHamuueckux ~— mapaMmerpoB  ajacopbuuu. — MHrerpanbHas U
muddepennmanbaas  (aACOPOIMOHHBIA MMOTEHIIMAA) padOThl aacopOLMK; HWHTErpalibHAas |
maddepeHanbHas SHTPONUS W DHTANbNUS (TEIUIoTa) afcopOIMM W CMayuBaHUS Ha
SHEPreTHYECKU OJHOPOIHON U HEOAHOPOTHOM MOBEPXHOCTSX.

AncopbuMst Ta30B M MapoB HA IOPUCTBIX  MaTepuanax. KoimyecTBeHHbIE
XapaKTePUCTHKU MOPUCTHIX MaTepranoB. [lopHcThie Tena KOPMyCKyIIpHOU, KPUCTAIUIMYECKOM
U Ty09aToil CTpyKTyphl, MeTObl ux monydeHus. Knaccudukanus nop no lyounauny u teopun
azcopoIuu.

Teopusa xanmwuiipHOW KOHAEHcAauuu. M30TepMbl KanWUIAPHOM KOHJEHCALUH JJIA
MozenbHBIX (opMm mop. Kraccubukanus TUOB neTenb aacopOLMOHHO-AECOPOIIMOHHOTO
rucrepesuca no Jle-bypy. YpaBHeHUss M Mojaenu Juid pacdera pachpenesieHus o0bema U
yAETBHOM MOBEPXHOCTH ME30IOP MO pa3MeEpPaM.

OcobeHHocTH aJIcopOLUMM Ha MHMKpPONOPHUCTBIX MaTepuanax. lloTeHnmanmbHas Teopus
[Tonstau. AncopOUMOHHBIN MOTeHIMA. XapaKTepucTHUeckass KpuBas afacopOuun. O6o01eHHoe
ypaBHeHHe Teopuu JyOMHMHA OOBEMHOro 3allOJHEHHS MHKPOMOpP, YacCTHBIE CIy4ad 3TOTO
ypaBHeHUs (ypaBHeHue [lyOuHuHa-PanymikeBuya).

CpaBHUTENIbHBIE METO/bl, OCHOBaHHbIE HAa CTAHJAPTHBIX M30TE€PMaxX U ITAJOHHBIX
obpasuax: t-merox [le-bypa, meron JlyOununa-Kamena, o “METO/I, METO/l CPaBHUTEBHBIX

rpa¢ukoB. Pacuer MCTMHHOro 00OBbEMa MHKpONOpP M BHEIIHEH YJIeNbHOH MOBEPXHOCTU C
HCIIOJIb30BAHUEM CPAaBHUTEIbHBIX METOIOB.

CraThueckue M JAMHAMHUYECKUE METOJbl U3MEpEHHs aJcopOLuu. DTallOHHAs U PTyTHas
nopometpuu. Pacuer nunTerpanbHoil u nuddepeHantbHoi KpUBBIX pacipeieneHnst o0beMa nop
10 pasMepam.

AncopO1ysi ra30B U MapoB B XUMUYECKON TEXHOJIOTHH.

Pa3nen 4. AncopOuust U3 pacTBOpoOB
O0111e 3aKOHOMEPHOCTH aJIcopOIHK 13 pacTBOpoB. Kimaccudukarust u3orepm agacopOuu mo
Jxanncy.
OOMeHnHas MoJeKynsapHas afacopouus. YpasHenue ['166ca st 0OMEHHOM MOJIEKYIsIpHON
ancopOrmu. M3orepma ru06coBCKkoil afncopOium. Y paBHEHHE U30TEPMBbI MOJIEKYIISIPHON aficopOLyn



C KOHCTaHTOM oOMeHa M ee aHanu3. M30TepMbl M30MpaTenbHON ancopOuuu, ancopOIMOHHAs
a3e0TpOMNHus.

HNonoobmennas ancopOuus. Kinaccudukaius HOHUTOB U METOABI UX HoxydeHusl. OCHOBHBIE
(U3UKO-XMMUYECKUE XapaKTEPUCTUKH MOHUTOB. [loyHas M nuHamMuyeckass OOMEHHBIE EMKOCTH,
Ha0yXaeMOCTb U CeNIeKTUBHOCTh. KOHCTaHTa paBHOBECHsSI HOHHOTO 0OMeHa, popmyiia Hukombckoro.
Y paBHEeHUE U30TEPMbI HOHHOTO 0OMeHa. [IpakTrueckoe NCronb30BaHuE HOHUTOB.

Ancop6mus [TAB Ha rpanuiie pactBopa ¢ razoM. Ypapaenue [ mu60ca. Biusiaue crpoeHus
Monekyn IIAB Ha mOBEpXHOCTHYIO aKTHUBHOCTh, mpaBmwio Jlrokmo-Tpaybe. 3aBUCHMOCTH
MOBEPXHOCTHOIO HATSKEHHsI OT COCTaBa pacTBopa MpU COOIIOICHUH 3aKOHa ['eHpH U ypaBHEHHUS
Jlenrmropa. OTiruust aicopOIMU Ha TOBEPXHOCTH JKUIKOCTEH 1 TBEP/IBIX Tell.

[ToBepxHOCTHBIE TUIEHKM HEPACTBOPUMBIX BEIIECTB. THUIIbI MOBEPXHOCTHBIX IUICHOK U
OTpeNIeICHUe HX XapaKTePUCTUK. YPaBHEHHUS COCTOSIHUSA Ta3000pa3HBIX IMOBEPXHOCTHBIX
(amcopOIMOHHBIX) TUICHOK. DaKTOPHI, ONMPEACTSIONINE arperaTHOe COCTOSTHHE aJACOPOIMOHHBIX
wieHok. OmnpeneneHue CTPOECHUs aICOpPOIMOHHOrO ciiosi U pa3mepoB Moiiekyn IIAB. Becsl
Jlenrmiopa. Metozbl nonydenust miaeHok Jlenrmiopa-binomxkerr (JIb-nnenku). [lpumenenue JIb-
IJICHOK B OMOJIOTUU U TEXHUKE.

Pa3nesn 5. Di1eKTpoOnoBepXHOCTHBIE CBOICTBA IMCIIEPCHBIX CHCTEM

ObpazoBanue paBoitHoro osnekrpudeckoro cnosi ([JDC). CooTHomeHUs MeEXIy
ANEKTPUYECKUM [OTEHLMAJIOM M IIOBEPXHOCTHBIM HaTshkeHueM (ypaBHeHus Jlunmnmana).
DneKTpOoKaNnuUIIpHbIE KpUBBIE U orpeaeneHue napamerpos J[OC 1no 3TuM KpuBbIM. YpaBHEHUE
ANEKTPOKANWUISIpHOM KpuBoil. Onpenenenue napameTpoB JIC 1o JaHHBIM MOTEHITMOMETPUIECKOTO
TUTPOBAHUS.

O6mue npeacrapneHus o Teopusix crpoenus [II3C. Ypasuenue Ilyaccona-bonbiiMana amns
muddysnoit vactu 13C u ero pemenne. YpasHenue ['yu-Uenmena. Tonmuna quddysHoro cinos u
BIIUSHHE Ha Hee pa3nuyHbIX pakTopoB. EMkocts JIDC. JIBOHHOM 1eKTpUYecKuil cloii Mo Teopuu
HltepHa, mnepe3apsaka mnoBepxHocTH. [Ipumepsl oOpasoBanus JIOC. CtpoeHue MUIIEIIBI
ruIpooOHOTO 30J15.

DNEeKTPOKMHETHUYECKUE SBICHUS. DIEKTPOKMHETUYECKUI OTEHIMAN U BIMSHUE HA HETO
paznuuHbIX (axTopoB. YpaBHeHue ['enbMmronbia-CMOIyXOBCKOTO /i 3JEKTpoocMoca U
anekTpodopesa. IhGheKThl, HE YUUTHIBAEMbIE 3TUM ypaBHEHHEM (TIOBEPXHOCTHASI IPOBOAUMOCTb,
ANMEKTPOPOPETHIECKOE TOPMOKEHHE, PellakcaliMOHHBIN 2dekT). YpaBHenue Xrokens-OH3arepa,
ypaBHeHue ['enpu. Ilorennuan teuenus (3dpdexr KBunke) u ceaumentauuu (3pdext HopHa).
OKcIepUMEHTAIbHBIE METO/IbI ONPENEICHUS NIEKTPOKMHETUUECKOro noTeHuuana. Ilpakruueckoe
WCIIO0JIb30BAHUE SJIEKTPOKMHETUUECKUX SBJICHUMN.

Pa3nen 6. MoJieky/JIsIpHO-KMHETHYECKHE CBOWCTBA IMCIIEPCHBIX CHCTEM

bpoyHOBCKOE ABM)KEHHME M €r0 MOJIEKYJISIPHO-KMHETHYecKas npupona. CBs3b MEXITY
CPeIHEKBAJIPAaTUYHBIM CIBUIOM U KodpduuueHToM auddy3un yactull (3akoH DHHIITEHHA-
CMOIyX0BCKOr0). DKCIIEpUMEHTANIbHAS! TPOBEPKaA 3aKOHA DMHIITEHHA-CMomyXxoBckoro. CieacTBus
13 TEOpHH OPOYHOBCKOT'O IBIKEHUS. OCMOTHUYECKOE JJABJIEHHUE YIbTPAMUKPOTETEPOr€HHBIX CUCTEM.

CBs13b pa3MepOB YaCTHIL CO CKOPOCTHIO UX OcakaeHus. 3akoH Ctokca. CequMeHTalMOHHBIN
aHaJIM3 MoJuaAucIepcHbIX cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHust 4acTHll 1o
panuycaMm. CeuMeHTaIMs B IEHTPOOESKHOM 1osie. PaBHOBeCHOE ynbpTpaleHTpudyrupoBaHmue Kak
a0COIOTHBIN METO/1 OITPEIEIIEHNS MacChl MaKPOMOJIEKYJI/9aCTHLL.

CemmvenTarnoHHO- ¢ y3MOHHOE paBHOBECHUE, TUTICOMETPUIECKUN 3aKOH.



Pa3zgen 7. OnTuyeckune CBOWCTBA U METObI MCC/IeJOBAHUS AUCIIEPCHBIX CHCTEM

SIBnenus, HAOMIOJAIOIIMECS NpPU PACHPOCTPAHEHHWU CBETa B JIUCHEPCHBIX CHUCTEMAaX.
dusnueckas CylHOCTh pacCesHUsl CBeTa. Y CIIOBHS U BUJIbI PJIEEBCKOro paccesiHus. Paccesnue
MaJIbIMM YacTHIIAMM IOJSPU30BAHHOIO M HEMOJSPU30BAHHOIO CBETA. YpaBHeHue Panes u ero
aHasn3. PopmMa MHAMKATPUCH! paccesHus. PaccessHue NmoaspU30BaHHOIO U HENOJIIPU30BAHHOTO
cBeta OosibluuMHM 4actuuamu. I[lpuuuHbl yrioBoil acuMmerpuu paccessHus. OmnpezneneHue
MOJICKYJISIPHBIX MAacC BBICOKOMOJICKYJISIDHBIX coenuHeHud. TypOuanmeTpuss u HederoMeTpus.
Omnpenenenue pa3mMepoB YacTHLl, HE NOJUUHSIONIMXCS ypaBHeHUIO Pases (ypaBHeHue I'emepa).
VpaBuenue JlebGast Uil ompeneneHuss MOJEKYISIpHBIX M MHLEUIApHbIX Macc. Teopus Mu.
KBazuynpyroe (amHamuyeckoe) cBeropaccesHue, (HOTOH-KOPPENALMOHHAA CIEKTPOCKOIUS Kak
METO/ OIPEICJICHUS Pa3MEPOB YACTHIL.

MHUKpOCKONIUYECKHE METObl  OIpENeNIeHUs] JUCIEepCHOro cocrtaBa. OnThueckas
Mukpockomnus. Knaccudukanuus onTudeckux MUKpOCKonoB. OCHOBHBIE METOJIbI MCCIIEIOBAHUS.
Mertona cBetnioro u TemHoro nois. [lonspuszauus. Meton ¢azoBoro koHTpacra. diayopeciieHTHas
MHKPOCKOIHSA. MeToiMKa MUKPOCKOITMYECKOTO aHAIN3a.

IIpocBeunBaromias 37aeKTpOHHass MUKpockonus. [IpuHuunm paGoThl MPOCBEYMBAIOLIETO
AJIEKTPOHHOTO MUKpOCKONa. MeToa TEMHOIO U CBETJIOro mojisi. MeTouKa MpoBeieHUsl aHaIu3a.
Ckanupymoas 3JeKTpoHHass MUKpocKkonus. [IpuHuun paboThl CKaHUPYIOLIETO AJIEKTPOHHOTO
MHUKpoOcKoma. MeTo/ivKa NpoBeICHNS aHATIU3A.

Ckanupyromas 30H710Bass MUKpockonus. OcHoBbl MeToja. CkaHMpyOIIas TYHHENIbHas
MuKpockomnus. [IpuHimn paboThl CKaHMPYIOLIEro TYHHEIbHOIO MUKPOCKONA. ATOMHO-CHJIOBast
MuKpockomnus. [TpuHiun paboTbl aTOMHO-CHIIOBOTO MUKPOCKOIA. BO3MOXHOCTH M OrpaHHYeHUs
METO/IOB.

Pa3nen 8. [osyyenue, arperaTuBHasi yCTOHYMBOCTD U KOATYJISIIIUSA TUCTEPCHBIX CHCTEM

O01111e BONPOCHI YCTOMUMBOCTH IUCHIEPCHBIX cucTeM. CelMMEeHTallMOHHAs U arperaTuBHas
ycToWYMBOCTH cucTeM. JInodubHble 1 11M0poOHbIe cuctemMbl. Kputepuii TMoQUIBHOCTH CUCTEM IO
Pebunnepy-lllykuny. PactBopsl komutonaubix [TAB u monuMepoB kak Tu0oGUIBHBIE CHCTEMBI.
[Ipouieccel B IUCHEPCHBIX CHCTEMax, OOYCIIOBJIEHHBIE arperaTuBHOM HEYCTOWYMBOCTHIO:
M30TEPMHUUECKAs IEPETOHKA, KOAJIECIIEHIINS, KOATryJISIIHSL.

[Monyuenne mmodoOHBIX JUCTIEPCHBIX CUCTEM. MeTo/ bl IUCTIEPTUPOBaHUsL, 000PYAOBaHHUE.
VYpaBHenue PeOunnepa s paboTel qucnepriupoBanusi. GU3NKO-XUMHUYECKOE JUCIEPTUPOBaHHE
0CaJKOB (MEeNTU3AaLIHA).

I'omorennass u rereporeHHas KoHjieHcauus. MetactaOuibHoe cocrosiHue. CBoOonHas
SHeprusi 00pa3oBaHus 3apojblllia HOBOM (ha3bl, KPUTHUECKUN paauyc 3apoispimia. JIBe craauu
o0pa3zoBanust HOBOH (pazbl (Teopusi [ n66ca-Donbmepa) - Hykieanus (3apoIplieodopa3oBaHue) U POCT
gacTull. CBs3b KHHETHKHA 00pa3oBaHWs HOBOM ¢a3pl € TMEpechIIeHuEM. YIIpaBiIeHUE
JUCIIEPCHOCThIO NPU TOMOTE€HHOW KOHAeHcauuu. [Ipumepbl moiaydeHHsl NUCIEPCHBIX CHUCTEM
MeTOoAaMHU (PU3HUECKON M XUMHUECKOM KOHJICHCAIUH.

Kuneruka koarymsanun 11o@oOHbIX crcTeM. bricTpast n MeuieHHas koarynsauus. Kunernka
Koaryyauuu mo CMOJyXOBCKOMY. YpaBHEHHE JIJIsl CKOPOCTH KOAryJIsiiuU, KOHCTAHTa CKOPOCTH U
BpeMs [TOJIOBUHHOM KOAryJisiiii. 3aBUCHMOCTh YHCIIA YACTHUL] PA3HOTO MOPSIKA OT BPEMEHH.

ArperaTuBHasi yCTOWUMBOCTh JHO(OOHBIX cucteM. DakTopbl YCTOWYMBOCTH JTHO(OOHBIX
cucreM. OcHoBHbIe TIoNoxkeHus Teopun J1JIDPO. PackimHMBarolee 1aBieHrne U ero COCTaBISIONINE:



MOJIEKYIISIpHAsI, MIEKTPOCTaTUIECKas!, CTPYKTypHas. Y paBHEHUE JUIsl paCKIMHUBAIOIIETO JABICHUS U
SHEPIUU  DIIEKTPOCTATUYECKOTO OTTAJKUBAHUSA MPH  B3aUMOACUCTBUM  cl1a003apsKEHHBIX
IIOBEPXHOCTEH. YpaBHEHHUE JUIsl SHEPTUH NIPUTSKEHUS Mexay yactuamu. OOuiee ypaBHEHUE 71
SHEPruM B3auMOAEHCTBUS TUCIIEPCHBIX YacTull. [loTeHnnanpHble KpUBbIE B3aMMOAEHCTBUS YacTUL] B
MOHOCTaOMIIN3UPOBAHHBIX JUCIIEPCHBIX cucTeMax. [loTeHIanbHbIi 6apbep U ero 3aBUCUMOCTD OT
TomuuHbl auddysHoro cinos. Koaryssiius B IepBUYHOM U BTOPUYHOM MUHHMYMax. OCHOBHBIE
HalpaBJIeHUs Pa3BUTHs paclIMpeHHoro Bapuanra teopun JIDO.

DNEeKTPOIMTHAS KOaryJsilus; HEUTpaln3alMOHHas U KOHIIEHTpalMoHHast koaryssinuu. [Topor
koarysanud. [lentusanuys koaryiaTos. BimsiHue Ha OpOr Koarysiiyy 3apsaa HOHOB IEKTPOJINTA.
[Tpaswio Diinepca-Kopda. [Tpasuno Llyneue-I"apau (3akon Hepsruna).

CucreMsl ¢ XUAKOW TUCHIEPCUOHHON cpenoil. JIno3omu, )Kuakue KpucTaibl, CyCIIEH3UU.
Crabwinzanus 1 KoaryJisuus 30J1ei U CyCIEH3UN B BOJHBIX U OPraHUYECKUX cpeiax. 301b-Telb
nepexo Kak crocod MoaydeHHs HOBBIX MaTepuasioB. OcaxaeHue, (UIbTpAlUs CYCICH3UH U
UCIOJb30BaHUE KOAryiasHTOB, (GuokyiasHTOB U ITAB. TexHuueckue CycHeH3MM M MAacThl
MUHEPAJIBHBIX U OPIraHUYECKUX BELIECTB.

Omynbenu, ux kinaccupukanus. Cradmnuzanus smynscuii [IAB, BMC u nopormikamu.
OOpamenne (a3 smynscuii. Ompenenenue Tuna >SMyibcuid. Paspyiienue smynbcuid.
Jeamyipratopbl. MUKpOSMyJIbCHHA. OMYIIBCUM B IIPUPOJIE, TEXHUKE U XUMUUYECKON TEXHOJIOTHH.

[lensl, ux crabunuzanus U paspyuienue. ToHKHE MIIeHKH (cepbie, uepHbie). [loBepxHOCTHOE
HaTsDKEHHE TOHKUX IUIeHOK. D¢ dextr [ 106ca u Mapanronu-I mboca.

Cucremsbl ¢ ra3000pa3HOi JTUCHEPCUOHHON cpeaoi. A3pO30Jid: ABIMBI, HbLIH, TYMaHBI.
[Tonydyenue, cBoicTBa M CrIOCOOBI pa3pylIeHHs a3po30ieil. DaKTOphl CTAOMIN3ALUN adPO30JIEH.
duznyecKre OCHOBBI yJIaBIMBaHMS a3po30iel Ha puiabTpax. [lopomky, nx TeKy4ecTb, CKIOHHOCTb
K Koaryysiiuu. GU3HKo-XuMUYECKHe OCHOBBI IIEPEPaO0TKH ITOPOIIKOB.

Cucremsl ¢ TBEpJOH AUCIIEPCHOHHOM Cpeioid. BBICOKOMOpUCThIE MaTepUalb - aICOPOSHTHI
u Karanuzaropsl. [leHonnacTel, meHoOETOH, NeHoCTeKI0. HanomHeHHbIe U 3aKpUCTAIIIM30BaHHbIE
cTeks1a 1 sMaii. HanosiHeHHbIe moMMepbl, KOMIO3UIMOHHBIE MaTepUabl. MeTainanyeckye CIIaBbl.

Pa3znen 9. [loBepXHOCTHO-aKTHUBHbIE BellleCTBA

OOmmas xapakrepucTuka 1 knaccugukanus [IAB. Munennoo6pa3oBanue B pactBopax [1AB.
Kpurnueckas koHneHTparus MunenooopasoBanus (KKM). Touka Kpadra. DaTponuiinas npupoa
MHUIle/1I000pa3oBaHusl B BOAHOHN cpene. Bogusle pactBopsl IIAB kak 1noQuibHbBIE CHCTEMBI.
@dakTopsl, BIUAIONINE HA KPUTUYECKYIO KOHIEHTpaluto MulenaooopazoBanus (KKM). Metoabt
omnpenenenuss KKM. Touka Kpadra. 'mapodunsro-nmunodpunsusil 6ananc (I'JIb), runpodunsao-
oJieo(pUIIbHOE COOTHOIIEHWE W uX onpeaeneHus. OOpa3zoBaHue MUIEIUNT B HEBOJHOW cpefe
(oOpatabpix mwuremn). [lpupoma cun mpu MHIEITIOO0pa30BaHUU B YIJIEBOJOPOAHOM Cpelie.
TepmoauHaMyka mureuiooopasoBanus. KBazuxummdaeckuii u riceBaodas3HbIii o axoabl. [[Ba ypoBHs
accorranuu. Comobmm3zanus. OCHOBHBIE (DAKTOPHI MOIOILIETO JACHCTBHS B BOJHOM U HEBOJHOM
cpenax. Cmecu UITAB n HITAB. buopa3znaraemocts 1 TokcnaHocts [TAB.

Crpoenue u noJMMOp(QHBIE MIPEBPALEHUS MULEIL. Knaccugukanus
AKHUJIKOKPUCTAILIMYECKOT0 COCTOSIHUS. Da30Bble NEPEXObl B KHUIKOKPUCTAUINYECKUX CUCTEMAX.
JInoTponHsble XUIKKUE KpHUcTaibl. MemMOpaHOogo0HbIe CUCTEMbI (BE3UKYJbI). MHUIeIspHbIi
KaTajus.

Pa3nen 10. PacTBOpbI BLICOKOMOJIEKYJISIPHBIX COETHMHEHMI



@da30BbIE qUArpaMMBbl PaCTBOPOB MOJUMEPOB. TepMOIAMHAMUYECKUN KPUTEPUN NEIICHUS
pacTBOPOB Ha pa30aBJIEHHbIE U KOHIICHTPUPOBAHHBIE.

KondopmannonHoe coctosiHue Makpomosekyn. Pasmepsl u ¢opma MakpoMoOJeKyid B
pactBope. CBoiicTBa rayccoBa kiyoka. TepmoanHamuka HaOyxaHHs M PaCTBOPEHHSI TIOJIMMEPOB.
MesxMoneKysipHble U BHYTPUMOJIEKY/ISIPHBIE B3aUMOJECHUCTBUS B pacTBOpax noiaumepos. CBolicTBa
pa30aBIEHHBIX PaCTBOPOB MoMMepoB. OcMoTHYECKOE AaBiieHue. TepMOANHaMUUECKOE CPOACTBO
IIOJIMMEPOB K PACTBOPUTENIO U €ro Kpurepuu. Temneparypa ®iaopu. KoHIEeHTpUpOBaHHbIE PaCTBOPBI
nonumepoB. Ilpumenenune mnpaBuna ¢a3 I'mb6bca k pacTBopaMm moaumepoB. PacTBopbl
IIOJINAJIEKTPOJINTOB M UX KOJUIOMIHO-XMMHUYECKHE CBOMCTBA. BEJNKOBBIE CHUCTEMBI, KOMILIEKCHI
noau3aeKTpoauToB u [TAB.

Paznen 11. CtpykrypooOpa3oBaHue B JUCIEPCHBIX CHCTEMAX H HX CTPYKTYPHO-MeXaHHYeCKHe
CBONCTBA
CrpykTypooOpa3oBaHue B AMCHEPCHBIX cucTeMax. Tumbl CTPYKTYp, oOpas3yrouuxcs B
arperaTuBHO-YCTOWYUBBIX u arperaTuBHO-HEYCTOWYUBBIX JTUCIIEPCHBIX CUCTEMaX.
Ky IKOKpHCTAIIIMYECKOE COCTOSHUE arperaTuBHO-YCTONYHBBIX JUCIIEPCHBIX CUCTEM.

@opmMHUpOBaHUE CTPYKTYP B Pa3iIMYHbIX IUCIIEPCHBIX CHUCTEMAaX KaK YaCTHBIM Cilydai
KOAaryJIsiLHH. KoaryasiuoHHO-TUKCOTPOIIHBIE M KOHJEHCALMOHHO-KPUCTAJLUIN3ALIMOHHBIE
CTPYKTYpBI; B3aMHbIE IIEpeX0/ibl. Teopusi CTPyKTypoOOpa30BaHUs - OCHOBA MOJIyUYEHHUSI HOBBIX
MaTepuaoB. THIIBI U IPOYHOCTH KOHTAKTOB MEXK/y YAaCTUL[AMU B CTPYKTYPUPOBAHHBIX JUCIIEPCHBIX
cucremax. BuusHue nucnepcuonHou cpenbl, [IAB u 371€KTpOJHUTOB Ha CHIIBI CUEIUJICHUS B
KOHTAaKTax.

Peonornueckuii MeTo1 MCCIEI0BAHUS JUCIEPCHBIX cUCTEM. OCHOBHBIE MIOHATHSI PEOJIOTHH.
Peonoruueckue coiictBa. Peonornueckue monenu uaeansubix Ten (I'yka, Cen-Benana-Kyinona,
Herotona). [IpyHIMIBI MOAETMPOBAHUS PEOJOTUYECKUX CBOWCTB peabHbBIX Te. YTPYroOBs3KHE,
BA3KOYIIPYTHE, BA3KOIUIacTHUecKue Tena (Moaenu Makcsesia, KensBuna-®doiirra, bunrama). Bpems
pellakcaluy HanpsHKeHHs U JeopMaiim.

Knaccudpukanus aucnepcHbIX CHCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBAM.
HprOTOHOBCKME M HEHBIOTOHOBCKHUE KUAKOCTH. [IceBaomiacTuueckue U JUIaTaHTHBIE KUIKOCTH.
Tuxcorponus u peonekcusi. buHramoBckue 1 HeOMHraMOBCKUE TBEPA000pa3Hble Tena. MeTo bl
U3MEpPEHUsT BA3KOCTU. BS3KOCTh JKUAKUX arperaTMBHO YCTOMYMBBIX JHCIEPCHBIX CHCTEM.
VYpaBuenue OiiHmTeiiHa. YpasHenus lllraynnnrepa, Mapka-Kyna-Xaysunka u Xarrusca amis
pPacTBOPOB IOJIUMEPOB.

Peonorunueckue cBoMCTBA CTPYKTYPHUPOBAHHBIX JKUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CHCTEM.
Tunuynesle KpUBBIE TEUEHUSA. XapaKTEPUCTHKHU MPOYHOCTH CTPYKTYyphl. IlonHas peomornueckas
KpHuBas. 3aBUCUMOCTD BSI3KOCTHU OT HAIPSKEHUS CIIBUTA.

OKcIepUMEHTAIBbHBIE METOBI OIIPEIEIICHUS BA3KOCTH. Pa3nnuHble TUIIBI BUCKO3UMETPOB U
PEKUMBI UX PaOOTHI.

I'enu (cTtynHu); cuHepesuc. 30JIb-Te€lb TEXHOJIOTHS HEOPTaHMYECKUX MAaTEpHATIOB Kak
KOHTPOJIMPYEMBIN TIEPEXO0/T OT CBOOOHOAUCIIEPCHON CHCTEMBI (307151) K CBSI3HOAUCIIEPCHOM (TENI0) 1
Marepuany.

Pa3nen 12. SIByienusi mepeHoca B MOPUCTHIX TeJIaX 1 MeMOPaHHbIe MEeTOIbI Pa3/ieleHusi cMecei
Knaccuduxamus memOpan 1 MeMOpaHHBIX METOA0B. [IpHHIIMITBI TOTy4YeHHsI MEMOpaH U UX
XapakTepucTuku. MemOpaHHble paBHOBecHs. Y paBHeHHs JJoHHaHa. MeMOpaHHbIe TOTEHIHAbI.



Teuenue >KUAKOCTEW W Ta30B B MOPUCTHIX Tenax. 3akoH [lapcu u kodddunueHt
MpPOHUIIAEMOCTH, ypaBHeHHe ['arena-Ilyazeinsa. KHynceHOBCKu MOTOK M pa3/ielieHUE Ta30B.
Huanu3z u snexktpoguanus. MukpodunsTpanus, yiabTpaduiabTpalus U OOpaTHBIM OCMOC.
[IpoHuIaeMocTh U CENEKTUBHOCTh, KOHIIEHTpAIMOHHAS NoJsipu3anus. [Ipumenenne MmeMOpaHHbIX
METOJIOB.

Paznen 13. Kosutoninast XuMusi 4 0XpaHa OKPY KaloLeil cpeabl
KoarynsiiuoHHble METOIBI OYMCTKU MPUPOAHBIX M CTOYHBIX BOJI. [lepukmHeTHueckas,
OPTOKMHETHYECKast KOaryJIsIus, TeTepokoarysisiius. Koarysisiius mopomkamMu. DIeKTpOXUMHUYECKast
koaryssiust. OIoKyISIIMOHHBIE METOIBI OUMCTKH. [leHHas cemaparmst. dnoranus, MUKpOMIOTAIHSL.
AI[COpGI_[I/IOHHBIe MCTOAbI OUMCTKU CTOYHBLIX BOJ OT OPraHUMYCCKUX BCUICCTB. BapOMeM6paHHBIe
MeToAbl OUUCTKH. CriocoObI OCaXICHHS a9PO30JIeH.

4 O0bem yuyeOHOM JMCUMIVIMHBI — BCE BU/bl YUEOHON paboOThI, 3.€. U Yachl AJIs
Tabnuibl 6epyrcs u3 yueOHoro mnana (YII) u PII/I.

Beero Cemectp
But yue6Hoii paboTs! 6 cemectp 7 ceMecTp
3F Axapn. 3F Axan 3F Axan.
q, . 4. q,
OO0miast Tpy10€MKOCTh TUCIMILIAHBI 7 252 3 108 4 vl
KonTtakTHasi padoTa — ayIMTOPHbIE 4,44 160 vii | vo VI VI
3aHSATHS:
Jlexuyu 1,78 64 0,89 32 0,89 32
[TpakTaeckue 3ansarus (I13) 1,78 64 0,89 32 0,89 32
JlaGopaTtopHbie padoTsl (JIP) 0,89 32 - - 0,89 32
CamocrosiTeIbHas padoTa 154 | 55,6 1,21 | 43,6 | 0,33 12
KonTakTHas camocTosiTensHas padora i
gélmml( uz YI1 ons 3a4 / 3a4 ¢ oy.) 154 121 0,33
aMOCTOSITEIIbHOE H3yUSHUE Pa3JICIIOB 55.2 432 12
JUCITATITHHEI
Buasbl koHTpOJIS:
Buo konmpons uz YII (3au | 3au c ou.) 0,4 0,4
Oxk3ameH (7 cemecmp) 1 36 - - 1 36
KonrtakTHas pabora — MpOMeXyTouHasI
0,4 - 0,4
aTTecTanus 1 - 1
[ToaroToBKa K 3K3aMEHY. 35,6 - 35,6
3auér ¢
Bu/1 ”'TOrOBOIro KOHTPOJISA: 9 OK3aMeH
OLIEHKO¥

AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIHHBI
«Xumuyeckas rexnogorus» (b1.0.14)
1 Heab AUCHUNIMHBI — OBJAJCHHE 3aKOHOMEPHOCTSIMH XWMHUYECKHX IPOIECCOB,
METOJIaMU U TEOPHUSIMU aHAIIM3a U CUHTE3a XUMHUKO-TEXHOJIOTMYECKUX CHUCTEM ISl CO3LAHUS
3 PEKTUBHBIX XUMUYIECKUX MPOU3BOACTB. M3yueHne «XUMHUIECKON TEXHOJIOTHI CBOJIUTCS K



paccMOTpeHHI0 (PU3UKO-XMMHUECKUX 3aKOHOMEPHOCTEM XMMHYECKUX IPOILIECCOB, COCTaBa U
CTPYKTYpPhl ~XHMHUYECKOIO TIPOU3BOJICTBA, KOMIIOHEHTOB XHMHYECKOTO IPOU3BOCTBA,
nokasareiae 3(P¢GeKTUBHOCTH (YHKIMOHUPOBAHMSI MPOU3BOJCTBA, OPraHMU3AIMH THIIOBBIX
MIPOIIECCOB HA MPUMEPE HEKOTOPHIX MHOTOTOHHAKHBIX MPOU3BO/ICTB.

2 B pe3yabrare Mu3yYeHHs] JAUCHUIVIMHBI OO0ydYalolMiics M0 mnporpamMme
0akajlaBpUATAa J0JIKEH:

Obnadams cneayOUMMHI KOMIIETEHIIUSIMU:

®opMupyeMble KOMIIETEHIUH NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH

OIIK-1  Cnocoben  anamusupoBath  u | OIIK-1.1. Cucremarusupyer u aHaau3upyer
UHTEPIPETHPOBATh PE3YNIbTAThl XUMUYECKHUX | pE3yJbTaThl XUMHUYECKUX  IKCIEPUMEHTOB,

9KCIIEPUMEHTOB, HAOIIOICHUI U U3MEPEHHUI HaOJIOICHUH, U3MEPEHUH, a TaKXKe
pe3yNbTaThl PacueToB CBOMCTB BEIIECTB U
MaTepUajIoB

OIIK-3 Cmnocoben mnpumensts pacuetHo- | OIIK-3.1. [IpumeHseT TeopeTHUECKHEe W
TEOPETHYECKHE METO/IBI JJIsl U3YUCHHSI CBOMCTB | MOTYIMIHPUYCCKHE MOJECIN TPU pEIICHUU
BEILIECTB U MIPOIIECCOB C UX YYACTHUEM C 3aJ1a4 XUMUYECKOHN HAIIPaBICHHOCTH
UCTIOJIb30BaHUEM COBPEMEHHOMN
BBIYUCIIUTEIIHOW TEXHUKH

B pesynbpraTe u3yyeHus AUCUUIUIMHBI 00yJYaroIUiCs JOJIKEH:

3uams:

—  TEOPETHYECKHUE OCHOBBI XMMHKO-TEXHOJIOTHYECKHX IPOLIECCOB;

—  OCHOBHBIE IPUHLIUIIBI OPraHU3aUU XUMUYECKOI'0 IPOU3BO/ICTBA;

—  HEepapXHUYECKYI0 CTPYKTYpY IPOLECCOB XMMHUECKOIO IIPOU3BOICTBA;

—  MeTOJbI OLEHKH 3()(HEeKTUBHOCTH MPOU3BO/ICTBA;

—  THUIOBbIE XUMUKO-TEXHOJOTUYECKHE ITPOLIECCHI TPOU3BO/ICTBA;

— TIOHMMAaTh B3aUMOJEHCTBUE XMMHUYECKOTO IIPOU3BOICTBA U OKPYKAIOILEH CPEIbl.

Ymemo:

—  COCTaBJIATbh XMMUYECKYIO, (DYHKIIMOHAIbHYIO, TEXHOJIOIMYECKYIO CXEMBI
MIPOU3BO/JICTBA;

—  BBIOMpAaTh palMoOHANIbHYIO CXEMY IPOU3BOJICTBA 3aJJaHHOTO MTPOJYKTA;

—  pacCUYMTHIBATh OCHOBHBIE XapAaKTEPUCTUKH XUMHUYECKOIO IIPOLECCA;

—  OLICHMBATh TEXHOJOIMYECKYIO U TEXHOPKOHOMHUECKYIO 3 (PEKTUBHOCTh
IIPOU3BOJICTBA.

Braoemy:

—  MeTojamH aHanu3a 3(pPeKTUBHOCTH pabOThl XUMUYECKUX TPOU3BO/ICTB.

3 Kparkoe coaep:kanue AU CHUIINHBI

Pazoen 1. Xumuueckas mexnonoaus u xumuieckoe npouseo0Ccmeo

1.1. Ocnosnvie onpedenenus, pynkyuu, cmpykmypa, KOMnoHeHmbl

XuMudeckass TEXHOJIOTHS U XUMHUYECKHe MpousBojcTBa. OmpeseseHne XUMHYECKOM
TEXHOJIOTUHM KaK HaykKd U crocoda mpousBojcTBa. Kinaccudukanms XMMUYECKUX TPOU3BOJICTB
M0 pPa3jIUYHBIM MpU3HAKaM. MeCcTO XUMHUYECKONW TEXHOJIOTMH B TPOMBINUICHHOW cdepe u
METOJI0OB XUMUYECKON TEXHOJIOTMH B HEXMMHUUECKUX OTPACIIIX MPOMBIIUIEHHOCTH.

MHOropyHKIIMOHATBHOCTh XMMHUYECKOr0 Mpou3BoJCcTBA. OpraHuzanus U yHpaBlieHUE
XUMHUYECKUM npennpuarueM. CTpyKTypa yHpaBiIe€HUS XUMUYECKUM MPEINPHUITHEM, OCHOBHBIE
CITYOBI ¥ X (PYHKITUU: CITY>KOBI TJIABHOTO MHXKEHEPA, TEXHOJIOTa, SKOHOMHUCTA; 00II€3aBOJICKOE
XO03SICTBO — PEMOHTHO-MEXaHUYeCcKasi ciyx0a, SHepro-, TEII0- U BOJOCHA0KEHUE, TPAHCIIOPT,
OXpaHa OKPYKaroIIEH Cpebl.

[lokazarenn XHWMHUKO-TEXHOJIOTHYECKOTO TMpOIEcca: CTENEHb IPEBPAIICHUS, BBIXOL
1[EJIEBOr0 MPOIYKTA, CEJIEKTUBHOCTD MO LIEIEBOMY MPOAYKTY, CKOPOCTh MpPEBpAILlEHUSI.




OcHOBHbIE TOKa3aTeId XHWMHUYECKOTO MPOU3BOJCTBA — TEXHUYECKHE, TEXHOIKOHOMHUYECKHE,
IKCILTyaTaI[MOHHBIE, COITMANILHEIC.

1.2. Coipve u 600a 6 xumuueckom npouzsoocmee

XapakTepucTuka W Kilaccu(uKauus ChIpbS 10 TMPOUCXOXKICHHIO, arperaTHoMy
COCTOSIHUIO, XUMHYECKOH npupoje. BozobHoBsieMble 1 HEBO30OHOBIsIEMbIE HCTOUHUKH CBHIPBSL.
OCOOEHHOCTH UCTIONB30BAaHMS ChIPhS B XUMUYECKOH MPOMBIIUIEHHOCTH, TPEOOBAaHUS K CBHIPBIO.
[IpyHIMIBI UCHOIB30BAHUS CHIPHS: PALMOHAIBHOE U KOMILJIEKCHOE HCIOJB30BAHUE CBIPHS.
[lonroroBka cbIpbsi H€pe] XUMHMUECKUM IPEBPALLEHUEM: COPTHUPOBKA, W3MEJbUCHUE,
oOoramienue. OTX0bl IPOU3BOCTBA KaK BTOPUYHBIE CHIPHEBBIC PECYPCHI.

Boma kak cbIpp€ W BCIIOMOTaTelbHBIM KOMIIOHEHT XWUMHYECKOIO IPOU3BOACTBA.
Wcrtounuku Boabl. TpeboBanus k kayecTBy BoAbl. [IpombliiuieHHas BogonoAroroBka. Cuctemsl
B0/10000pOTa B XUMUYECKOM TPOHU3BOJICTBE.

1.3. Duepeus 6 xumuueckom npoussoocmee

[Torpebnenne »HEPTUM W HHEPrOCHAOKEHHWE B XHUMHYECKOM IMpou3BojacTBe. OOrmias
XapaKTepUCTHKAa M KIAcCHU(PUKALUSI IHEPreTUYECKUX PECYpCOB B XHMHUECKON TEXHOJOTHUHU.
WcTounuku sHepruM B XMMHUYECKOM IIPOM3BOJCTBE. PalMoHaIbHOE MCIIONBb30BAaHUE SHEPIUU.
Bropuunsie sHeprernueckue pecypcbl (BOP), ux kmaccudukanus u  MCHOIb30BaHUE.
OHeproTexHoyiornyeckue cucrembl. llpumep wucnonb3zoBanuss TemwioBelx BOP u BOP
M30BITOYHOTO JIaBIICHUS C OJHOBPEMEHHOW OYHMCTKOW BBIXJIONMHBIX Ta30B B TMPOU3BOJACTBE
A30THOM KHUCJIOTHI O] JABICHUEM.

Paszoen 2. Qusuxo-xumuueckue 3aKOHOMEPHOCMU XUMUYECKOU MEXHOI02UU

2.1. Cmexuomempuueckue 3aKOHOMEPHOCU

CrexuoMeTpuyuecKre ypaBHEHHUs - ONpeaeNieHue, 3anuck. [IpocThie U COKHbBIE PEAKIIHH.
Cucrema CTEXMOMETPUYECKM HE3aBUCUMbBIX ypaBHeHUH. OCHOBBI pacueTa KOJIMYECTB U
KOHIIEHTPAllUii KOMIIOHEHTOB B pearupyromiei CMecH.

2.2. Tepmoounamuyeckue 3aKOHOMEPHOCTU

Oueprusa ['mn66ca 1 BO3MOXKHOCTh MPOTEKaHUsA peakuuu. TeroBoi 3hdexT peakium,
9K30- U SHJOTEPMHYECKHE peakuuu. XHMHUYECKOe DPAaBHOBECHE B pearupyrouieil cmecu —
KOHCTaHTa paBHOBECHs, paBHOBECHAs CTENEHb IpeBpalieHus. PaBHOBecHBI cocTaB
pearupyroueil CMecu U onpeaeieHue TePMOANHAMUYECKA MAKCUMAJIbHOTO BBIXOJIa IIPOIYKTOB.
[TpakTrueckue mpuémMbl CMEIIEHUS PaBHOBECHS B XUMUYECKHUX Mpon3BojcTBax. Cxema JIK//IA B
MIPOU3BOJICTBE CEPHOU KUCIOTHI. LIMpKyNsIIMOHHas cXxeMa MIPOU3BOJICTBA aMMHUAKA.

2.3. Kunemuueckue 3aKOHOMEPHOCMU XUMUYECKUX NPOYECCO8

Cxema npeBpartienusi. [Ipumeps! ucnonp3zoBanus. CKOPOCTh XUMHUECKON peaKIInu.

Pazoen 3. Ocnognvie xumuueckue npouzeoocmea

3.1. Ilepepabomrka yenepooocodepaicaujezo coipbs

Knaccudukanus  yriaeponocoiepikaiiero Cbipbsi M METOJOB €ro  nepepabOTKH.
[TepepaboTka TBEPAOTO yriaepoaI0COIEPKAIIETO ChIPhs. BUABI M COCTaB CHIPbS, OCHOBHBIEC BUIBI
nepepabotku. KokcoBaHme: XapakTepucTHKa TIpollecca, KOKCOBBIE Teud, mepepaboTka
KOKCOBOTO ra3a. ['azudukanus TBEpAOro TOMINBA: MOTYYEHHE T€HEPATOPHOT0, MOJYBOJASHOTO U
BOJISTHOTO Ta30B, MMOA3eMHasl ra3udukarus.

[Tepepabotka Hedtn. Xapaktepuctuka HedTeld. OCHOBHBIC HANMPABICHUS U METObBI
nepepabotkn HeptH U HedTenpoaykToB. DPU3MUECKHE METOIbI: OJHO- W JBYXCTyNeHYATAast
neperonka HepTu. XUMHUECKHE METOIbl: TEPMUUYECKUN KPEKUHT, MUPOJIN3, KaTaTUTHUECKUE
KPEKHUHT U pUGOPMUHT.

[TepepaboTka mpupOAHBIX Ta30B. MX XapakTepucTHKa, OCHOBHBIE METOJIbI MEePePaOOTKH.
Ouunctka npupogHoro rasza. Ilomydenue Bomopona. [lonmydenuwe aneTuineHa TEPMHUYECKUM
MUPOJIM30M METaHa.

3.2. OcHo6HOll OpeaHuyecKuli CUHMe3, 8blCOKOMOJIEKVIAPHbIEe COeOUHEHUS U NIACIUYECKUe
maccul

3.2.1. Texnonoeus opeanuueckux coeOuHeHul



[TpoMBIIIIICHHBI OPraHWMYECKUN CHUHTE3, €ro pa3BuTHE W 3HadeHue. CwippeBas 0aza u
HCXO/IHbIE BEIIECTBA.

3.2.2. Ilpouzso0cmeo nenpeodenvbHblx yene000p0008

AuertuiieH. [Ipon3BoACTBO aneTuiieHa METOAOM 3JIEKTPONUPOIN3a U B 1iazme. Ousnko-
xuMuyeckue OcHOBbl mpouecca. Ceipbe. IlomydeHue anerwsieHa TEPMOOKHUCIUTEIbHBIM
nUpOM30M MeTaHa. DHU3UKO-XMMUYECKHE OCHOBBI Tporecca. llepepaboTka areTuieHa.
[IpousBoacTtBo stuneHa u nponuieHa. Ceippe. DHU3MKO-XMMUYECKHE OCHOBBI Ipolecca
JNETUIPUPOBAHUs YIIIeBOAOPOI0B. [IpOM3BOACTBO ATUJIEHA M3 3TaHA U MPOIMMJICHA, MpOIaHa U
Oyrana. [Ipou3BojCTBO 3TWUJIeHAa M MpPOIWJICHA MUPOIU30M OeH3uHA. MeToabl BbIIEICHUS U
TOHKOM OYMCTKM OSTHJIEHA W MponwieHa. TexHonorudeckas cxema. IlyTu wucnonb3oBaHus.
[IpousBocTBO H300yTUIIeHA. [IpOK3BOICTBO CTHPOIIA, BEIACTICHUE U CTAOUITN3ALIUA.

3.2.3. Texnonoeus 8b1COKOMONEKYNAPHBIX COCOUHEHUT

XapakTepHble 0COOCHHOCTH TEXHOJIOIMH BBICOKOMOJIEKYISPHBIX coennHeHui. ChipbeBast
0aza s mpou3BoAcTBa mosmmMepoB. [IpousBoncTBo minactmace. OCHOBHBIC THIBI TIACTMACC:
TEPMOIUIaCTUYHBIE M TepMOakTuBHbIe. llommaTuneH: cBoOWCTBA M 00JIACTH TMPUMEHEHHS
nonvdTWwiIeHa. [lomBunannxnopua. Ilomucrupoin. droporutactel. MeToabl UX NMPOU3BOJACTBA U
nepepaboTKH, CBOICTBA U TPUMEHEHUS.

3.3. Texnonozus HeopeaHuuecKux geujecma

3.3.1. Ilpouzsoocmeo cepnoii Kuciomoi

OU3NKO-XMMUUYECKHE OCHOBBI M CXEMbl KOHTAaKTHOTO CIOCO0a MPOU3BOJICTBA CEPHOM
KHUCJIOThI; PAaBHOBECHBIE U KMHETHUYECKHE YCIIOBMS, KATaJlW3aTOPbl. Y CTPOHMCTBO KOHTAKTHOI'O
y371a U abcopOIMOHHOM anmapaTtypsl. [IyTH HHTEHCU(UKAIIMYA CEPHOKUCIIOTHOTO MPOU3BOJICTBA.
[IpuMeHeHne Kucnopoia u AaBiIeHUS.

3.3.2. Texnonoeus ceazanno2o azoma

Cunre3 ammuaka. @OU3MKO-XMMHUYECKHE OCHOBBI IIpoLlecCa CHUHTE3a aMMHaKa
(TepMoIMHAMUYECKHE U KUHETHUECKHe ocooeHHocTH). Kartanuzaropsl cuHTe3a ammuaka. Beioop
ONTUMAaJIbHBIX YCIOBUW CUHTE3A.

3.4. Texnonozus cunuxamos

Buapl u npuMeHeHrne u31ennii CUIIMKaTHON MTPOMBIIIUIEHHOCTH. THIOBBIE TPOLECCHI
TEXHOJIOTHMHU CMIIMKATOB. [Ipon3BoacTBO nopTianaueMenTa. [lonyyenue cTekiia u CUTaIoB.
[Tpon3BOACTBO KEPAMUYECKUX MATEPHAIIOB.

4 O0beM y4eOHOI TUCIHUILIUHBI

B
Bunaer yue6HOI paboThI 3a4ETHBIX B axazem.
€IMHULIAX Hacax
OO0mas TpyA0eMKOCTh JHCHUILIMHBI 110 y4e0HOMY IIAHY 4 144
KonTaktHas padora (KP): 2,67 96
Jlexuum (Jlek) 0,89 32
[TpakTiueckue 3anarus (I13) 0,89 32
JlaGopatopusbie 3ausaTus (J1ab) 0,89 32
CamocrosiTeibHas padora (CP) 0,33 12
Buja koHTpOJISI: 3K3aMeH 1 36
B
Bunpr yue6HOM paboThI 3a4E€THBIX B actporom.
CIMHATIAX Hacax
O01as Tpya0eMKOCTh IMCHUILUIMHBI M0 Y4eOHOMY IJIAHY 4 108
KonraktHas padora (KP): 2,67 72
Jlextuu (JIek) 0,89 24
[Ipaktuueckue 3austus (I13) 0,89 24
Jlaboparopusbie 3anrsTus (J1ad) 0,89 24




CamocrosiTtesibHas padora (CP): 0,33 9

Buja koHTpOJISI: 3K3aMeH 1 27

AHHOTanus padoyeii MporpaMMbl IUCIATIIHAHbBI
«be3onacHocTb ku3HeaeaTeabHoCcTH» (B1.0.15)
1 Heab aAucUMIIMHBI - GOpMUPOBaHUE MPOPECCHOHATBHON KYIbTYpPhI 0€30MAaCHOCTH,
MoJ KOTOpPOM TMOHMMAETCsi TOTOBHOCTH M  CHOCOOHOCTh JIMYHOCTH HCIOJNBb30BaTh B
npodeccHoHABHON JAeSITeIbHOCTH TPUOOPETEHHYIO COBOKYITHOCTh 3HAHUN, YMEHHUI U HABBIKOB
uis oOecrniedyeHus Oe3omacHocTH B cdepe mnpodeccuoHANIbHON JEATENbHOCTH, XapakTepa
MBIIIJICHASI W [EHHOCTHBIX  OpPHEHTAIMW, TMPU  KOTOPBIX  BOIMPOCH  OE30MAaCHOCTH
paccMaTpuBarOTCs B KaUeCTBE MPUOPUTETA.
2 B pe3yabrare wu3y4YeHHs JUCHMILVIMHBI OOydYamluiics 10 mporpamMmme
0akajiaBpUaTa J0JIKeH:
Obnadams CIeayIONIMMU KOMIETEHIUSIMU:

dopmupyemMbie KOMIIETEHIIHT NuaukaTopsbl J0CTHXKEHUS
KOMIIEeTeHI M i

YK-8 Cnocoben coznaBate u nonnepxkuBath | YK-8.1. Ananmusupyer ¢akTopbl BpeaHOTO
0c30IMacHbIC YCIIOBHUS JKU3HEICATCIBHOCTH, B | BIMSHHS ~ JJIEMEHTOB  CpeIbl  OOWTAHHS

TOM qucie pu BO3HUKHOBEHUH | (TEXHUYECKUX  CPEACTB, TEXHOJOTMYECKUX

YPE3BBIYANHBIX CUTYALUI IIPOLIECCOB, MaTepUaJIOB, 3IaHUI u
COOPYKCHMM, NPUPOAHBIX U COLMAIbHBIX
SIBJICHUI)

YK-8.2. Upentuduuupyer omacHble U
BpeaHbie (aKTOPHI B paMKax OCYIIECTBIIIEMON
JeSITeIbHOCTH

YK-8.3. BrusBiser mpoOiemsl, CBSi3aHHBIE C
HApYIICHUSAMU TEXHUKH OE30MacHOCTH Ha
pabodyeM MecTe; IMpeagaraeT MeEpONpPUIITHUSIX
o IIPEIOTBPALICHHUIO Ype3BbIUaHBIX
CUTyalHil

YK-8.4. Pa3bpscHseT npaBuia NOBEACHUS TPU
BO3HUMKHOBEHMHM  YPE3BBIYAMHBIX  CUTYyalMi
IPUPOJHOTO ¥ TEXHOTEHHOTO ITPOUCXOKIACHHUS,
OKa3bIBaeT IMEPBYI0 IIOMOIb, ONMCHIBAET
Croco0bl  ydyacTHsi B  BOCCTAHOBUTEJIBHBIX
MEPOTIPHUSATHSIX

B pesynbpTraTe u3yyeHus IUCHUIUIMHBI 00yJaroics JOKEH:

3namo:

- OCHOBHBIE TEXHOC(EpPHBIE OMIACHOCTHU, UX CBOMCTBA U XapaKTEPUCTHUKHY;

- XapakTep BO3JEHCTBUS BPEAHBIX U OMACHBIX (PAKTOPOB HA YEJIOBEKA M MPHUPOJHYIO
cpeay, METOJbl 3allUThl OT HHUX MPUMEHHUTEIBHO K cdepe cBoei mpodeccuoHaTbHON
NeSITEIbHOCTH.

Ymemo:

- UACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTH CpeJibl 0OMTaHUS YETIOBEKa;

- OLEHMBATh PHUCK HUX pealu3ally, BBIOUPATh METOJBl 3alIUTHl OT OIACHOCTEH
NPUMEHUTEIBHO K cdepe cBoel MpoecCHOHATbHON NEesITeIbHOCTH M CIIOCOObI 00ecreyeHus
KOM(DOPTHBIX YCIOBUH JKU3HEIEATETbHOCTH.

Bnaodemu:




- 3aKOHOJATENbHBIMM W TPABOBBIMM aKTaMHU B o001acTu O€30MaCHOCTH U OXPaHbI
OKpY>Kaloliel cpenbl, TpeOOBaHUSIMU K OE€30MaCHOCTH TEXHHYECKUX PErJIaMEeHTOB B cdepe
npodeccnoHaNbHOM 1eATeNbHOCTH;

- croco0aMy M TEXHOJIOTHSIMH 3aIIUThI B YPE3BBIYAMHBIX CUTYAIUSAX;

--MIOHATHUHHO-TEPMUHOJIOTUYECKUM aIIapaToM B 001acTu 6€30MacHOCTH;

- HaBBIKAMU PAIMOHAIN3AIUH MTPO(ECCHOHATFHON IESTENFHOCTH C IEeTbI0 00ecneueHus
0€30MMaCHOCTH U 3alIUThl OKPYKAIOIIEH CPeIbl.

3 Kpartkoe coaep:kaHue U CHUILIHHBI

Pazoen 1. Bsedenue 6 6Oezonachocms. (OCHOBHBIC TIOHSATHS W OINPEACIICHHS.
BbezonacHOCTb U yCTOIUMBOE pa3BUTHE.

Pazoen 2. Yenosex u mexnocghepa. Crpykrypa TeXHOCPEpbl M €€ OCHOBHBIX
KOMIOHEHTOB. COBPEMEHHOE COCTOSIHUE TeXHOC(EPHI U TEXHOCHEpHOU OE30MaCHOCTH.

Pazoen 3. Hoenmughuxayusn u 6o30eticmsue Ha ueno8exa 8peoHbliX U ONACHbIX (Pakmopos
cpeovl  obumanus. Kiaccuukanus HEraTuBHBIX (AKTOPOB Cpeabl OOWUTaHHS —YeJIOBEKa.
XuMudeckue HeraTHBHbIE (DAKTOpHI (BpeAHbIC BellecTBa). MexaHHMYeCKHe U aKyCTUYeCKue
KoneOaHus, BHOpamus M OIyM. OJIEKTPOMAarHUTHBIE W3Iy4eHUs H mois. VoHumsupyrome
u3nydeHue. OnekTpuyeckuil Tok. OmacHble MexaHudeckue ¢akropbl. [Iporecchl ropeHus u
MO’KapOB3PBIBO- OMACHBIE CBOWCTBA BEIIECTB U MaTepruaioB. CTaTHYECKOE IJIEKTPUIECTBO.

Pa3zoen 4. 3awuma uenosexa u cpedvi ooumanusi om 6peoHvIX U ONACHLIX (PAKMOpPOos
NPUpPOOH020, AHMPONO2EHHO20 U MEXHO2EHHO020 npoucxodcoenus. OCHOBHBIC TPUHIIUITHI
3alUThl. 3alMTa OT XMMHUYECKUX U OHMOJOTMYECKHUX HEraTHBHBIX (pakTopoB. 3ammTa OT
SHEPreTUUECKUX BO3AeHcTBUM M (usnueckux nojieil. ObecrnieueHue O€30MACHOCTU CUCTEM,
paboTaronux Moja JaBieHHEeM. be3omacHOCTh JKCIUlyaTallud TPYOONPOBOIOB B XHUMHUYECKOMH
NPOMBIIUICHHOCTH. be3omacHas dKcIUTyaTalnuss KOMIIPECCOPOB. AHaIM3 W OICHUBAHUE
TEXHOTEHHBIX U MIPUPOIHBIX PUCKOB.

Pazoen 5. Obecneuenue komgpopmuvix yciosuii Oisi HCUSHU U OessMeIbHOCHU Yel08eKd.
[TonsiTre KOMGOPTHBIX WU ONTHUMAIBHBIX YCIOBUNA. Mukpokiumar nomenienuidi. OcBelieHue u
CBETOBas Cpe/ia B IIOMEIIICHHUH.

Pazoen 6. Ilcuxogusuonocuueckue u 3peoHOMUYeCKUe OCHOBbL 0OE30NACHOCHIU.
[Icuxuyeckue mpoLecchl, CBOMCTBA U COCTOSHUS, BIUSIONINE HA O€30MacHOCTh. BUibl 1 ycrnoBust
TPYAOBOH JESTEIHHOCTH. DPrOHOMHYECKHE OCHOBBI 0€30IIaCHOCTH.

Pa3zoen 7. Upesgviuaiinvie cumyayuu u memoowvl 3aujumsl 8 YCLOBUAX UX Pearu3ayuu.
O6mue cBenenuss o YC. Iloxkap u B3pbIB. ABapuuM Ha XHMHUYECKH OIACHBIX OOBEKTax.
Pamuanmonnsie aBapuu. [Ipubops! paanannoHHON, XUMHUECKON pa3BeKH U JO3UMETPUIECKOTO
KOHTpOJIsl. Upe3BblyaiiHbIe CUTyallil BOGHHOTO BPEMEHH. 3aliuTa HAaCeJICHHs B UYpe3BbIYaifHbIX
CUTyaIusAX. YCTOHYMBOCTh (DYHKIMOHUPOBAHUS OOBEKTOB HSKOHOMHKH B YPE3BBIYAWHBIX
CUTYaIUsX.

Pazoen 8. Vnpasnenue 6ezonacnocmouio wcuznedesmenvhocmu. 3aKOHOAATEIbHBIC W
HOpPMAaTUBHBIE TPABOBbIE OCHOBBI  yNpaBieHUS OE30MaCHOCTHIO  JKU3HEAEATEIHHOCTH.
DKOHOMHYECKHE OCHOBBI yIIpaBlieHUs 0e30nmacHOCThI0. CTpaxoBaHue pUCKOB. [ ocynapcTBeHHOE
yIipaBJiieHHe 0e30M1aCHOCTBIO.

4 O0beM y4eOHOMH JUCIHNJIMHBI

Bunpr yue6HOM paboThI 3aqe]3HHx B axanem.
CIMHATIAX Hacax

OO0mas TPyA0eMKOCTh JHUCHUIIMHBI 110 y4eOHOMY IJIAHY 3 108
KonraktHas padora (KP): 1,78 64
Jlexuuwm (Jlek) 0,89 32
Jlaboparopusbie 3ansTus (J1ad) 0,89 32
CamocrosiTeibHas padora (CP) 0,22 8

Bujx koHTpOJIS: DK3aMeH 1,0 36




. B B actponom.
Bunbr yueOHOM paboThI 3a4eTHBIX
qacax
CIIMHUIIAX
OO0masi Tpy10eMKOCTh THCIIUILTHHBI 110 Y4eOHOMY IJIAHY 3 108
KonraktHas padora (KP): 1,78 48
Jlexuun (JIek) 0,89 24
JlaGopaTtopusbie 3ansatusi (JIab) 0,89 24
CamocrositenbHas padora (CP): 0,22 6
Buja koHTpOJIsI: 3K3aMeH 1,0 27

AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIHHBI
«Duznveckas Kyabrypa u copm (b1.0.16)

1 Ieap AMCUHMIUIMHBI - OBJIAJICHWE METOJOJOTHEN HAyYHOTO TMO3HAHUS (PU3NYECKOMH
KyIbTYpPbl W CIOpPTA; CHUCTEMOW MPAKTUYECKMX YMEHHI UM HaBBIKOB, O0ECIEUMBAIOLINX
COBEPILIECHCTBOBAHHE MCHUXO(PH3MUECKUX CIOCOOHOCTEH; pa3sBUTHE CIIOCOOHOCTEH MCIOIb30BATh
pazHooOpasHbie (Gopmbl (pu3MUEeCKOH KyJIbTYpHI, CHOPTAa W TypuU3Ma HJs COXpPaHEHHS U
YKPEIUIEHUS CBOEr0 3[0pOBbS M 3JI0pPOBbS CBOUX OJM3KUX B IIOBCEJIHEBHON JKU3HU U
npodeccnoHanbHON NesSTeNbHOCTH; (OPMUPOBAHUE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOIICHHS K
¢bu3nveckoil Kynprype, pU3HuecKOMy COBEpPIICHCTBOBAHUIO U CAMOBOCIMTAHUIO, YCTAHOBKA Ha
3JI0pOBBI 00pa3 KU3HU.

2 B pe3yabTrare u3yYeHHs UCHUILVIMHBI O00yYyaloluiicsi MO mnporpamme
0akajiaBpUaTa J0JIKeH:

Obnadams CIEAYIONIMMU KOMIETEHIIUSIMU:

(I)ole/lpyeMble KOMIICTCHIUHA HH}]HKaTOPLI JOCTHKEHUSA KOMIIeTeHIIMH

YK-7.1. BeiOupaet 310poBbecOeperaroniue TeXHOI0TUN TSt
MOAJEpKaHUsl  3J0pOBOr0  o0Opa3a KH3HH C YUYETOM
(U3MONOTHYECKUX OCOOCHHOCTEW OpraHu3Ma M YCIIOBHM
peanuzanuu npodeccnoHaIbHOM eI TeNbHOCTH

YK-7. CnocobeH mnoanepxuBaTh
JIOJDKHBIA  ypOBeHb  (hr3HyecKon

MIOJITOTOBJICHHOCTH TSt
. | YK-7.2. [Inaaupyer cBoe padouee U CBOOOHOE BpeMs JIIs
o0ecrieueHus MOJHOLICHHON . -
o ONTHMAJIBHOTO COYETaHWs (HU3MYECKO W yMCTBEHHOH
COLIMATbHOM u
. Harpys3ku u o0ecnedeHus paboTocrnocoOHOCTH
npoeccuoHaTbHON
YK-7.3. Cobatonaer 1 nponaraHgupyeT HOpMBbI 3J0POBOTO
JeSITeTbHOCTH

o0Opasa >XKM3HM B PA3IUYHBIX JKU3HEHHBIX CUTYyallUsX U B
npodeccHoHaNbHOM 1eITeNbHOCTH

B pesynbpTraTe u3yueHus IUCHUIUIMHBI 00yJarouics JOKEH:

3namo:

—  Hay4YHO-IIPAKTHYECKHE OCHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTA;

—  COUHMaJIbHO-OMOJIOrMYECKHE OCHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTA;

—  BJIMSHHUE O3J0OPOBUTENIBHBIX CHUCTEM (PU3NYECKOrO0 BOCHUTAHMS Ha YKpEIJIEeHUE
3/10pOBbs, TPOPUITAKTHKY MPpOodeccHnoHaNbHBIX 3a00JIeBaHUM U BPEIHBIX MPUBHIYEK;

— CHOCOObI KOHTPOJSL W OUEHKU (U3NYECKOTrOo pPa3BUTUS U (U3NYECKOU
MOATOTOBJIEHHOCTH;

— TpaBWIa U CIOCOOBI MIIAHUPOBAHUS WHIMBUIYaTbHBIX 3aHATHI Pa3IMYHON IEJIeBOI
HaIpaBJIEHHOCTH;

—  UCTOpHIO (DU3MYECKOM KYJIbTYpbl M CHOpPTa, UMETh MPEACTAaBIEHHE O 3HAYMMBbIX
CIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO W MHPOBOTO YpPOBHS; BaKHEUIIME
JTOCTHKEHHS B 00JIACTH CIIOPTA;

— cnoptuBHble Tpaguuuu MXTU-PXTY um. J[.1. MenaeneeBa, HIOMHUTh O OABUTAX
CIIOPTCMEHOB B T'oJbl Benukoit oredecTBeHHOM BoiHBI 1941-1945 rr.




Ymems:

—  CaMOCTOSITENIFHO 3aHMUMAaThCs (PU3NUECKON KYIbTYpOil U CHOPTOM;

—  OCYILECTBJIATH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEr0 OpraHu3Ma U COOIII0JIaTh
MIpaBWJIa TUTUEHBI U TEXHUKH O€30TMacCHOCTH;

—  OCYILIECTBJIATH TBOPYECKOE COTPYAHHYECTBO B KOJUICKTHBHBIX (hOpMax 3aHSITHIA
(hbU3UYIECKOI KYJIBTYPOH M CIIOPTOM.

Braoemy:

— CpeICTBAaMHU M METOJAMH YKPEIUICHHUS WHIMBHIyabHOTO 3I0POBBS, (PH3UUIECKOTrO
CaMOCOBEPILICHCTBOBAHMUS;

— JOJDKHBIM ~ YpOBHEM  (M3MYECKOH  MOATOTOBICHHOCTH, HEOOXOAUMBIM  JUIS
KaueCTBEHHOTO YCBOCHHSI MPOPECCHOHATBHBIX YMEHUHN M HABBIKOB B IpoIiecce 00yueHus B BY3eE,
uis o0ecrieyeHusl MOJIHOIICHHOM COLMAIbHOM M Mpo(ecCHOHANbHON JesATENIbHOCTH IOCIe
OKOHYAHHS y4eOHOTO 3aBE/ICHUS.

3 Kpartkoe coaep:kaHue U CHUILIHHBI

Paszoen 1 Ilpeomem « @usuueckas kyromypa u cnopmy (DKuC). Ucmopus OKuC

Paszoen 2. Ocnoswl 300posoco oopaza scusnu (307K)

Pasoen 3. Buonocuueckue ocHOBbL pusuuecKou Kyibmypbl U CHOPMa

Pasoen 4. [Ipogheccuonanvrno-npurknadnas guzuieckasn Kyivsmypa u cnopm

4 O0beM y4eOHOM JUCIHIJIMHBI

N B 3auernpix | B akangem.
Buabl yueOHoii padoThI
€IMHULIAX qacax
O0mas TPyA0eMKOCTb JTUCHHUILINHBI 110 y4e0HOMY IJIAHY 2 72
Kounrakrhas padora (KP): 2 72
Jlexuuu (JIek) 0,2 8
[Ipaktuueckue 3anstus (113) 1,8 64
CamocrositesbHas padora (CP): - -
Bua koHTpOJIA: 3aUueT - -
B TOM YHCJIe 110 ceMecTpam
1 cemectp
Bujant yueouoii padorsi B 3auernrix | B akanmem.
SIMHATIAX Jacax
OO0mas TPy10eMKOCTh TUCIHUILINHBI 10 Y4eOHOMY MJIaAHY 1 36
KonraktHas padora (KP): 1 36
Jlexuunu (JIex) 0,1 4
[Tpaktryeckue 3ausTust (113) 0,9 32
CamocrosiTesibHas padora (CP): - -
Bua konTpoJIs: 3auer - -
2 cemecTp
. B 3auetHbIX | B akanmem.
Buabl yueOHoli padoThl
SIMHATIAX Jacax
OO0mas Tpy10eMKOCTb JTUCHHUIINHBI 110 y4e0HOMY IJIAHY 1 36
Konrakthas padora (KP): 1 36
Jlexumu (JIex) 0,1 4
[Mpaktryeckue 3austus (I13) 0,9 32
CamocrositesbHas padora (CP): - -
Bua koHTpoOJIA: 3aueT - -
. B 3auetHbix | B actpoHoMm.
Buabl yueOHol padoTsI
€IMHULIAX qacax
OO0mast Tpy10€eMKOCTb TUCHMIIMHBI 10 Y4eOHOMY MJIaHY 2 54




Kounrakrhas padora (KP): 2 54
Jlexumu (JIex) 0,2 6
[Mpaktuueckue 3anstus (I13) 1,8 48
CamocrositesbHas padora (CP): - -
Buja koHTpPOJIsI: IK3aMEHBI - -
B TOM YHCJIe 110 ceMecTpam
1 cemectp

. B 3adetrnrix | B actponom.
Buabl yueOHoli padoThI

eJIMHUIIAX yacax
OO0wmast Tpy10eMKOCTh AMCHMILIMHBI 10 Y4eOHOMY IIaHY 1 27
Konrakrhas padora (KP): 1 27
Jlextuu (Jek) 0,1 3
[Ipaktuueckue 3austus (I13) 0,9 24

CamocrositesbHas padora (CP): - -
Bua koHTpoJIsi: 3K3aMeH - -
2 cemecTp

. B 3auernsix | B acTpoHOM.
Buabl yueOHoli padoTsl

eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JUCHHUILINHBI 110 y4e0HOMY IIAHY 1 27
Konrakrnas padora (KP): 1 27
Jlexuuu (JIek) 0,1 3
[Ipaxtuueckue 3anstus (113) 0,9 24

Camocrositeabnas padora (CP): - -
Buja KOHTpPOJISA: IK3aMeH - -

AHHOTANUsA padoyeil MPporpaMMbl TUCHUILTHHBI
«Pyccknii A3bIK 1 KyJbTypa peun» (b1.0.17)

Heapr aucnumiaunabl  «Pycckuil 43bIK M KyJIbTypa peudn» — TOBBILIEHHE OOWEel u
poeCCHOHATILHON KYJIBTYPhl PEYEBOr0 OOIIEHUS CIELUAINCTa, CHOCOOHOTO pealn30BbIBATH
CBOM KOMMYHUKATHBHbIE MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HAa OCHOBE IPHUHLHUIIOB
3G(PEKTUBHOCTH, KOMMYHUKATUBHOM  I1e1I€COOOPAa3sHOCTH M KOM(OPTHOCTH,  JMYHOTO
JIOCTOMHCTBA, BHICOKOM 00111eH U PO eCCHOHANBHON KYJIbTYPhL, YBaXKEHUS K APYTUM JIFO/SIM.
B pesynbraTe n3yueHust AUCHUILUIMHBI 00Yy4YaroLiics Mo nporpamme O6akaiaBpuara J0KEH
oOnanate cnenyromumu kommereHusamu: YK-4 (YK-4.1, YK-4.2); OIIK 6 (OIIK-6.1, OIIK-
6.3, OIIK- 6.4).
3HaTh
- OCHOBHBIE MOHATHSI JUCLUIUINHBL: S3bIK, peUb, TEKCT, (YHKIMOHATIbHbIE CTHIIN, peueBast
CUTYalusl, sI3bIKOBast JINYHOCTB;
- cnenM(UKy YCTHOM U MMCbMEHHOHU peyH;
- 0COOEHHOCTH COBPEMEHHOMN COLIMOJIMHIBUCTUUECKON CUTYallNH;
- 9TUKY U 3TUKET NPOeCcCHOHATBHOTO PEUYEBOro OOIICHHUS;
cneun(UKy HAy4yHOTO $3bIKA, JKAHPbl HAyYHOT'O CTHJIA PEUYd, KOMITO3UIIMOHHYIO CTPYKTYPY H
cpencTta oopmIieHUsT HAy4YHOM paboThI;
- 0COOEHHOCTH O(UIMATIBLHO-/I€TI0BOTO CTUJIS, TPABUIIA COCTABIICHUS IOKYMEHTA;
- HOPMBI JIUTEPATypPHOTO SI3bIKA;
- IpaBMJIa MMOATOTOBKH TEKCTOB PA3HBIX BUJIOB MyOJIMYHOTO BBICTYIJICHUS, TPUEMBI YOSKICHUS
1 3aKOHbI KOMMYHHKAIUH;
- METO/BI JICJIOBOT'O OOILIEHUS, YIIPABICHUS.



YMmers:

- JIOTUYECKH BEPHO, apTyMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U IIMCBMEHHYIO PEYb;

- TpaHC(HOPMHUPOBATH MMCbMEHHBIN TEKCT B YCTHYIO ()OPMY peun;

- CO3/1aBaTh HA OCHOBE HAy4YHOI'O IIPOU3BECHUS BTOPUUHBIE )KaHPbI IMCbMEHHOI'O TEKCTA
(maH, TE3UChl, aHHOTALMIO, pedepar), cieyst HopMaM HaydyHOU peun;

- COCTABJIATS JICJIOBbIE JOKYMEHTHI B COOTBETCTBHH C HOPMAaTHBHBIMH TPEOOBAHUSIMU;

- OTJIMYATh KOAU(DULIUPOBAHHYIO pedb OT HEKOJU(PUIIUPOBAHHOM;

- HAXO/IUTh B TEKCTE peUeBbIe OIMOKH U YCTPAHSTh UX;

- QHAJIM3UPOBATh TEKCT C TOUKU 3PEHMSI CTHIIEBBIX OCOOEHHOCTEN M HCIOIb30BAHUS
1300pa3UTEIbHO-BBIPA3UTEIBHBIX CPEJCTB A3BIKA;

- COCTaBJIATh TEKCT IIyOJIMYHOTO BBICTYIICHHS Pa3HbIX KaHPOB;

- BBICTYIIATh MYOJIMYHO U y4acCTBOBATh B JUCKYCCHH;

- HCIOJIb30BATh UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOIMH IIPU MTOUCKE
HE00X0AMMOI HH(POPMALIUHU B MIPOLIECCE PELICHHUS

- OCYILECTBJIATh JAEJIOBYK0 KOMMYHMKALIMIO B YCTHOM M NUCbMEHHOW (hopmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit denepaniuu 1 MHOCTPaHHOM(BIX ) si3bIKe(ax) ;

Bnaners:

- BEJICHUEM JICJIOBOM IEPENUCKU Ha PYCCKOM U MHOCTPAHHOM(BIX) SI3bIKAX C yYETOM
0COOEHHOCTEH CTHUIIMCTUKH OPHUIMATIBHBIX U HEOPHUIUATbHBIX TUCEM, COLIMOKYJIBTYPHBIX
pasnuuuii B popMaTe KOPPECTIOHACHIIMY HA TOCYAapCTBEHHOM U HHOCTPAHHOM SI3bIKAX;

- HaBbIKaMU 3P PEKTUBHON KOMMYHUKALMU B Y4€OHOH U NMPO(heCcCHOHAIBHON AeATEIbHOCTH
(TyOIMYHOTO BBICTYIIJICHHS, apTYMEHTAIUH, BEJICHUS JUCKYCCHH).

3 Kpartkoe coznep:kaHue TUCLUILIAHBI

Paznen 1

JIunreuctuka Tekcta 1.1. Pycckuil sI3bIK U KyJIbTypa pedM Kak peaMeT, KakK

Cocrapisromas )KU3HEHHOTO U PO(ECCHOHATBHOTO yCIIeXa.

OcHoBHBbIE OHATHUSA Kypca. BinsHue sA3b1ka Ha

(dbopMHpOBaHKE JIMYHOCTH YETIOBEKA, IOHATHUE SI3BIKOBAS JINYHOCTb. VICTOpUYeCcKHe CBEACHNUS
0 pycckoM s3bike. CoBpeMeHHas peueBas cuTyanus koHna XX — Hadana XXI BB.

1.2. KOMIOHEHTHI CUTyalluH OOILEHUS U YCTIEITHOCTh KOMMYHHUKauu. [lousaTus obuenue

u peueBass cutyanus. Llenn oOmeHus (KOMMyHHKaTHBHbIE 1ien). PeueBble OmMOKH U
KOMMYHHMKATHUBHBIE HEY/1a4H, BO3MOXHbBIE UX MPUUYUHBI. KOMMYHUKaTHBHAs KOMITETEHIUS
HOCHTENS PYCCKOTO si3bIka. KOMMyHUKaTHBHAs KyJlIbTypa PYyCCKHX.

1.3.

MHuoroo6pasue sS3bIKOBBIX cpencTB. OTOop

SI3BIKOBBIX

CPEICTB,

oOecneunBaOmUX A(P(HEKTUBHYI0O KOMMYHUKALMIO B ONpeAeNeHHOW cutyanuu. Turbl
peueBbIX cUTyaluud M (DyHKIIMOHAJIbHBIE PAa3HOBUIHOCTU COBPEMEHHOT'O PYCCKOTO S3bIKA.
®opmbl peun (MUCbMEHHas U YCTHas) U ux crenrdurka. MoHOIOT U Auaor (TOJIUIor).
@OyHKIMOHANbHBIE CTHIIN (Hay4HBIH, OQUIIHAIBHO-EIOBOM, IMYOIUIIMCTUYECKUN).

Pa3nen 2 KynbTypa HayuyHOI peun U A€I0BON peun

2.1. JlunrBucTHKa HAy4HOro TeKkcTa. OCOOEHHOCTH HAy4yHOro CTWJIS pedyu. TepMHUHBI,
0COOEHHOCTH Hay4YHOU TEPMUHOJIOTHU. Pa3HOBUIHOCTH HAyYHOTO CTHJIS (COOCTBEHHO HAYYHBIH,
yueOHO-HayuHbI, Hay4yHO-WH(OPMALMOHHBIA, HaydHO-myOnuuuctudeckuii). Crnenuduka
UCTIOJIb30BAHUS 3JIEMEHTOB PAa3JIMYHbIX S3BIKOBBIX YPOBHEH (JIEKCHUECKOT0, MOP(OIOTHUECKOTO,
CUHTAKCUYECKOI0) B HAYYHOU peyu.

1.2. Opopmnenne HaydHoil paboTbl. OpraHuzainys Hay4yHOro TeKcTa. Buabl KoMmpeccuu
HAy4YHOT'O TEKCTa: KOHCIIEKT, TUIaH, Te3UCHI, BUIbI pedepaToB. KaHpbl yCTHOIN HaydHOH pedH.
Kparkas xapakTepucTika peepaTUBHOIO COOOIIECHUS, JIEKIIH U TOKIaja.

1.3. Ocobennoctu opuIMaTBEHO-1ET0BOTO CTHIIS. [TnchMeHHbIE (hOPMBI IETOBOM pedH.



OdunumanbHO-1€T0BON CTHIIb PEUH, €r0 JIEKCUKO-TpaMMaTHUYeCKHe 0COOEHHOCTH, peYeBbIe
KITUILE; €r0 Pa3sHOBUAHOCTH (MOACTUIN) U cepbl PYHKIIMOHUPOBAHHMS,
KaHPOBOE
paszHooOpasue. HoBbie siBeHUS B OPUIIHATBEHO-/IETI0BOM cTHie. JKaHPBI MUCEMEHHOU JICIIOBOM
KOMMYHHKAIUH. JJOKyMeHTBI THYHOTO MoJib30BaHusA. CiykeOHasi KOppeCcOHISHIHS (J1eI10BOe
MHUCHMO U €r0 BUJIbI, HHCTPYKIIHS).
1.4. Ycrabie hopmbl nenoBoid peur. OCOOEHHOCTH YCTHOM JCJIOBOM peun (CoueTaHue
3JIEMEHTOB
npoeccnoHaNbHOTO, IEIOBOTO M pa3roOBOPHOIO s3bIKOB). HannonanbHbIe
O0COOCHHOCTH PYCCKOTO PEUEBOT0 3TUKETA U JICTIOBOW PEUEBOM ITHKET.
Paznen 3 HopmaTuBHBIN aclieKT KyJIbTyphl peuu
3.1. Onpenenenre HOPMATUBHOCTU M BapHaHTHOCTH. Op(odnHuecKue HOPMBI PYCCKOTO
JUTEPATypPHOTO sI3bIKa. SI3bIKOBasi HOpMa, €€ poJib B CTAHOBJICHUU U (YHKIIMOHUPOBAHUU
PYCCKOI0 JIUTEPATYPHOTO sA3bIKa. [IOHATHE BAPUAHTHOCTH SA3BIKOBOW HOPMBI. Pa3HOBUIHOCTH
S3bIKOBBIX HOpM. [IponsHocutensubie HopMbl PS (opdosmnus).
3.2. Jlekcuueckue HopMbI PJISI, mpuunHbI X HapymeHus. 3HaUYSCHHUE CIIOBA U JIEKCHYeCKast
coueraeMocTb. TouHOCTh peun. @YHKIMOHATBHO-CMBICIOBAs TPUHAAJIEKHOCTh CJIOBA.
YMECTHOCTB UCIIOJIB30BAaHMUs CJI0BA B TOW WJIM NHOM KOMMYHUKAaTHUBHOW CUTyallUU.
WHos3bpIuHbIE CTI0BA B COBPEMEHHO pycckoii peun. PacipocTpaneHHbIE JTIEKCHUECKHUE OIINOKH.
Pycckas ¢paseonorus u BeIpa3uTeNbHOCTh PEYH.
3.3. I'pammatuyeckue nHopmbl PJIS, cyuau ux Hapymenus. Ctporoe cobmoaeHe
MOP(}OIOrHuecKUX HOPM COBPEMEHHOIO PYCCKOTrO si3bIKa. TpyiHbIe ciayyan ynoTpeoaeHus
VMMEH CYIIECTBUTENbHBIX. MI3MEeHEHUS, MPOUCXOIAIINE B YIOTPEOICHUU YNCTUTEIbHBIX.
CuHTaKcHYeCKHEe HOPMBIL: TPYAHbBIE CIIy4ad HMEHHOTO U IJIaroJbHOrO YIPaBIEHUS.
CornacoBaHue MOAJNIEXKAIIETO U cKazyeMoro B (hopmax uucia. YnoTpediieHue AeenpruiacTHRIX
000pOTOB.
3.4.
Opdorpaduueckue u myHKTyalnoHHbIe HOpMBI PJIS.
Opdorpaduueckue u
MYHKTYalluOHHbIE HOPMBI, aKTyaJIbHbIE JIJIs1 JEJIOBOIO MUChbMA: IPABOMKUCAHUE MPUCTABOK,
cy(puKcoB 1 OKOHUAHUI PA3HBIX YACTEH peun, MpeIoroB, YacTHIl, yIoTpeOIeHne
MIPONMCHBIX OYKB, YHOTpeOIeHNE 3HAKOB MTPEMMHAHNS B IPOCTOM U CIIOKHOM MPEUIOKEHUSIX.
Pa3nen 4 IlpaBuna noAroTOBKU MyOIMYHOTO BBICTYIIJICHUS.
4.1. TlpaBumna MOArOTOBKH MYOJIUYHOTO BBICTYIUIEHUS] — MOHOJIOTa. OcoOeHHOCTH
MyOIUIIMCTUYECKOTO cTUisl peur. [IoHsATHE YCTHOTO MyOIUYHOTO BBICTYIUICHHUS, €r0 BUABI U
oOuire TpeOoBaHus K MOJATOTOBKE MyOIMYHOTO BBICTYIUIEHUS B 3aBUCUMOCTH OT LI€JIN
BBICTYIIJICHUS: HH(POPMAIIMOHHOE (1 PEKJIAMHOE) BBICTYIIJICHHE, IPOTOKOJIBHO-3TUKETHOE U
MpaBWJia MOJATOTOBKY MO3APAaBUTENbHBIX U IPUBETCTBEHHBIX peuel. OcoOeHHOoCTH
aprymMeHTupyouien (yoexaaroeit) peun, BUbl yoexxaromei peun
4.2. OCHOBBI ITOJIEMHYECKOTO MacTepcTBa. PosTh MyOIWIHBIX TUCKYCCHI B COBPEMEHHOM
obmiectse. [lonstue cnopa, ero nenu u BuAbl. [IoAroToBKa K IMCKYCCUH U ITPaBHJIa y4acTHs B
HEW.

4 O0beM y4eOHOM JUCIUNJIMHBI

. B 3aueTHBIX B akanewm.
Bunet yueGHoi paboTh
eIMHUIIAX yacax

OO0mas Tpy10eMKOCTb JUCHHUIINHBI 110 y4e0HOMY IJIAHY 2 72
Konrakthas padora (KP): 1,33 48
Jlexuuu (JIek) 0,44 16
[Tpaktryeckue 3ausTust (I13) 0,89 32
CamocrosiTesibHas padora (CP): 0,67 24
Bua KOHTpPOJIA: 3a4eT ¢ OLeHKOM - -




N B 3auetrnpix | B actponom.
Bunsl yueOHoI paboThI
eAMHUIIAX yacax

OO0wmast Tpy10eMKOCTh AMCHMIIMHBI 10 Y4eOHOMY IIAHY 2 54
Konrakthas padora (KP): 1,33 36
Jlexumnu (JIex) 0,89 24
[Ipaktuueckue 3austus (I13) 0,44 12
CamocrositesbHas padora (CP): 0,67 18
Buja koHTpOJIsI: 3a4€T ¢ OLIEHKOM - -

AHHOTanus padoyeii mMporpaMMbl TUCHUILIHHBI
«Pusnyeckas KyJbTypa U copT (3JeKTUBHbIe fucuuiuinabl)» (51.0.18)

1 Henap AMCUUIVIMHBI — OBJIAJIGHUE CUCTEMOM NPAKTUYECKMX YMEHUH U HaBBIKOB,
00ECIeYNBAOIUX  COBEPIICHCTBOBAHWE  NCHUXO(U3MUYECKHMX  CHOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEM HCHOJB30BaTh pPa3HOOOpa3zHble (OpMbI (U3NYECKOM KYJIbTYpbl, CIOpPTa H
Typu3Ma Uil COXPAHEHUS U YKPEIUIEHUS CBOETO 3JI0pPOBbS M 3/I0pOBbS CBOMX OJM3KHX B
[IOBCEJJHEBHON JKU3HU U MPO(PECCHOHANTBHON NesATeIbHOCTH; (HOPMUPOBAHME MOTHUBALIMOHHO-
[EHHOCTHOTO OTHOIICHHS K (PU3UYECKOW KyIbType, (U3NYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIMTAaHMIO, YCTAaHOBKAa Ha 3J0pOBBIH 00pa3 >KHW3HU; OOy4YeHHE TEXHUYECKHM MU
TaKTUYECKUM IIPUEMaM OJIHOTO U3 BUJIOB CIIOPTA.

2 B pe3yabrare H3y4YeHHs JMCHUILVIMHBI O00y4amoluiicss 1O nporpamme
O0akajiaBpuaTa J10JIKeH:

Obradams CIeAYIOUMMHI KOMIIETEHIIUSIMU:

(I)ole/lpyeMble KOMIICTCHIIMHA I/IHI[I/IKaTopr JOCTHKEHUS KOMIEeTEHIMIi

YK-7.1. Bri6bupaet 3I0pOBbECOEpETraroIIne
TEXHOJIOTUH [UIS TOJACPIKaHUs 37I0pOBOrO 00pasa
KHU3HHU C y4ETOM (PU3HOIOTMYECKHX 0COOCHHOCTEH

opranusma u YCIIOBHM peanusanuu
YK-7. Crocoben MOJJIEPKUBATH | MpoheccCHoHaNBbHOM NeATeNbHOCTH
JTOJKHBIN YPOBEHb ¢usnueckoit | YK-7.2. Tlmanupyer cBoe pabouee U CBOOOAHOE
HNOJArOTOBICHHOCTH  JIsl  0oOecreueHusl | BpeMsl AJsl ONTUMAJIbHOTO COueTaHus (pu3nueckon
ITOJIHOLIEHHOU COLIMAJIbHOU U | WU YMCTBEHHOM Harpy3ku u  oOecnedyeHus
npodeccuoHaNbHON 1eATEIbHOCTH paboTOCTIOCOOHOCTH

YK-7.3. Cobnromaer M TpomaraHgupyeT HOPMBI
3I0pOBOTO 00pa3a >KU3HU B Pa3IUYHBIX
KU3HEHHBIX CHUTyallUsX M B MpodecCHOHATbHOU
JIeSITETIbHOCTH

B pesynbpraTe u3yueHus: AUCUUIUIMHBI 00 yJatOUIUICs TOJIKEH:

3uamo:

—  HayyHO-TPAaKTUYECKHE OCHOBBI (PU3MUECKON KYIbTYPHI U CIIOPTA;

—  COLMAJIBbHO-OMOIOTMYECKHE OCHOBBI (PM3UYECKOM KYJIBTYPHI U CIIOPTa;

—  BIUSHHE O3J0POBUTEIBHBIX CHUCTEM (PU3UUYECKOTO BOCIMTAHUS Ha YKpEIJIeHHUE
3/10pOBbs, TPOPUITAKTHKY MPOodecCcHoHaATbHBIX 3a00JIeBaHUM U BPEIHBIX MPUBHIYEK;

— crnocoObl  KOHTpOJSL W OLEHKM (PU3UYECKOrOo Ppa3BUTHS U (PU3UUECKON
MOATOTOBJIEHHOCTH;

— TpaBWJIa U CIOCOOBI TUNIAHUPOBAHUS MHIMBHUYaIbHBIX 3aHATHHA pa3IMuHON 11€JeBOM
HaIpaBJIEHHOCTH;

— cnoprusHble Tpaguiuu MXTU-PXTY um. /I 1. Menaeneesa.




Ymemo:

—  BBIIOJHATh MHIUBUAYAIBHO MOAOOPaHHBIE KOMIUIEKCHI 110 (PU3MUECKON KYJIbTYpE U
pa3IMYHbBIM BHJIaM CIIOPTAa;

—  OCYIIECTBJIATH CAMOKOHTPOJIb 32 COCTOSTHHEM CBOETO OpraHM3Ma M COOJIOIaTh
IIpaBUJIa TUTUEHBI U TEXHUKU 0€30I1aCHOCTH;

—  OCYIIECTBJISITh TBOPYECKOE COTPYAHUUYECTBO B KOJJIEKTHBHBIX (pOpMax 3aHATHH
($u3N4ECKOil KyIbTypOil U CIIOPTOM;

—  BBIIOJHSATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAaXOBKH.

Bnademy:

— CpeIcTBaMHM M METOJaMHU YKPEIUICHUS WHAMBHUIYAIBHOTO 370POBbs, (PH3UYECKOTO
CaMOCOBEPILECHCTBOBAHMS;

— JIOJDKHBIM  yYpOBHEM  (PM3MYECKOM  IOArOTOBIEHHOCTH, HEOOXOAMMBIM IS
Ka4yeCTBEHHOI'O YCBOCHHS MPO(ECCHOHATLHBIX YMEHUI U HABBIKOB B IpOLIecCe 0OyUeHUs B BY3e€,
Uis  o0ecriedeHusl IOJHOLIEHHOW COLMaJbHOW M IMPO(eCcCHOHAIBHONW JeATEeIbHOCTU I0CiIe
OKOHYaHUS y4eOHOT'0O 3aBEICHMUS;

—  TEXHUYECKUMU U TAKTUYECKUMH HABBIKAMU B OJTHOM U3 BHJIOB CIIOPTA.

3 Kpartkoe coaep:xanue A CUUITUHBI

Paszoen 1. Ocnosbi nocmpoenusi 0300posumenvhoti mpenuposku. Teopemuuecko-
MemoouyecKue 0CHO8bl (PU3ULECKOU KYIbMmypbl U CNOPMA.

1. OspopoButrenbHass HaNpaBICHHOCTh — KaK BaXHEMIIMNH NPUHLUI CHUCTEMBbI
¢u3nyeckoro BocnutTanus. OCHOBBI IOCTPOEHUS 03JOPOBUTEIIBHON TPEHUPOBKHU.

2. Ou3KyIbTYypHO-03/I0POBHTEIBHBIC METOJAUKH U CUCTEMBI.

3. OueHka cOCTOSHUS 370pOBbs U GPU3NYECKOI MOATOTOBIEHHOCTH 3aHUMAIOLIUXCS
(bU3NIECKOi KyIbTYpOH U CIOPTOM.

Paszoen 2. [lgucamenvuvie 603ModcHOCMU UeN08EKA — OCNUMAHUE PUIUUECKUX KAUECE.
BOCKITO.

1. TlosBnenue u BHeApeHue komruiekca ' TO

2. Bocnuranme ¢usznyecknx KadecTB oOydarommxcsi (OTIeNbHBbIE KaueCTBEHHBIC
CTOPOHBI JIBUTaTEIbHBIX BO3MOXKHOCTEH YETIOBEKa).

Pazoen 3. Memoouka opeanuzayuu u nposeoeHus CHOPMUBHBIX COPESHOBAHUL U
PU3KYIbMYPHO-MACCOBIX MEPONPUAMULL.

1. XapakrepucTuka CHOPTHBHBIX COpPEBHOBaHMM M  (U3KYJIBTYPHO-MAacCOBBIX
MEpONPHUATHH.

2. ®enepanpubiii 3akoH oT 04.12.2007 Ne 329-03 «O ¢uzuveckoil KyabType H CIIOPTE
B Poccuiickoit @enepanun». Opraauszanus CIIOPTUBHBIX MEPONPUATHI. VIHBEHT-MEHEIKMEHT B
cropre.

3. OcHoBHble mOHATHs OTHKU cnopra. Fair Play. Tlpoduiaktika HapymieHui
CHOPTUBHOM 3THKHU (00opbOa ¢ nonuHrom B criopte). BAJIA.

4. 4 O0beM yueOHOH AU CUMIIIMHBI

. B 3auernrix | B akanmem.
Buabl yueOHol padoThI

eIIUHHIIAX Jacax
O6masi TPy10eMKOCTH TUCHUILITHHBI 110 Y4eOHOMY NJIaHy - 328
Kounraktnas padora (KP): - 328
[Mpaktryeckue 3ausaTus (I13) - 328

Bua koHTpOJIA: 3a4eThl - -
B TOM 4YHCJIe M0 ceMecTpam
1 cemecTp

B 3auernrix | B akanmem.
eANHULAX yacax

OO0mas Tpy10eMKOCTb JUCHUILINHBI 10 y4eOHOMY IJIAHY - 32

Kounrakthas padora (KP): - 32

Buabl yueOHol padoTsl




[Tpaxtrueckue 3ausatus (I13)

32

Bun koHTpOJIA: 3aUueT

2 cemecTp
Butb1 yueBHoii paGorhi B 3auetnpix | B akanmewm.
€IMHUIIAX gacax
OO0mas Tpy10eMKOCTh JUCHUILUINHBI 110 Y4eOHOMY MJIaHy - 66
KonrakrHas padora (KP): - 66
[Ipaktrueckue 3ausatus (I13) - 66
Bua koHTpOJIA: 3a4yeT - -
3 cemecTp
. B 3auernpix | B akangem.
Buabl yueOHo# padoThl
€IMHULIAX Jacax
OO01asi TPY10€MKOCTh AUCHMIIIHHBI 10 Y4eOHOMY IIAHY - 66
Konrakrnas padora (KP): - 66
[Tpaktuyeckue 3ausaTus (113) - 66
Buja koHTpOJIS: 3a4eT - -
4 cemecTp
. B 3auernpix | B akanem.
Buabl yueOHoli padoThl
SIMHULIAX Jacax
O0mast Tpy10eMKOCTb TUCHMILIMHBI 10 Y4eOHOMY IJIaHy - 66
Konrakrnas padora (KP): - 66
[Ipaktuueckue 3anstus (I13) - 66
Bua koHTpOJIA: 3aUueT - -
. B 3auetrnpix | B actpoHoMm.
Buabl yueOHoii padoThI
€IMHULIAX qacax
OO0mas Tpy10eMKOCTh JUCHHUIINHBI 110 y4e0HOMY IIAHY - 246
Kounrakrnas padora (KP): - 246
[Tpaktuueckue 3anstus (I13) - 246

Bup KOHTPOJIsA: 3a4€ThI

B TOM YHCJI€ IO CEMECTPpaM

1 cemectp

Buabl yueOHoli padoThl

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JUCHHUIINHBI 110 y4e0HOMY IJIAHY - 25
Kounrakrhas padora (KP): - 25
[Tpaktuueckue 3anstus (I13) - 25
Bua koHTpoOJIA: 3aueT - -
2 cemecTp
. B 3auetnrix | B actponoMm.
Buabl yueOHol padoTsl
eIMHUIIAX qacax

OO0mas Tpy10eMKOCTh JUCHUILINHBI 10 y4eOHOMY IJIaHY - 49
Kounraktnas padora (KP): - 49
[Ipaxtnueckue 3anstus (113) - 49




Bun koHTpOJIA: 3aUueT

3 cemecTp
. B 3auetrnpix | B actpoHoMm.
Buabl yueOHo# padoThl
€IMHULIAX qJacax
OO0mast Tpy10eMKOCTb TUCHUILINHBI 10 Y4eOHOMY IJIaHy - 49
Kounrakrhas padora (KP): - 49
[Ipaktuueckue 3austus (I113) - 49

Bua koHTpOJIA: 3aUueT

4 cemecTp

Buabl yueOHol padoThI

B 3aueTHBIX

B acTponom.

eIMHUIIAX qacax
OO0mas Tpy10eMKOCTb JUCHHUIINHBI 10 y4e0HOMY IJIAHY - 49
Konrakrnas padora (KP): - 49
[Ipaktuueckue 3austus (I13) - 49

Buna xoHTpoOJIs: 3a4er

AHHOTanuA padoyeil NMPOrpaMmMbl JUCHMILIHHBI
«OcHoBBI HHPOPMALTMOHHBIX TexHOJ0rUi» (51.0.19.01)

1 eapr AUCHMIUVIMHBI —  O3HAKOMJICHUE

cucrteM. B pamkax

CTYACHTOB

C TCOPCTUYCCKHUMMU,
MPAKTUICCKUMU U METOJ0JIOTHYCCKUMHU OCHOBaAMU COBPCMCHHBIX I/IH(i)OpMaIII/IOHHI)IX

U3yYeHHs] IUCUUIUIMHBI Y CTYIEHTOB (OPMHPYIOTCS TEOPETHUECKUE 3HAHUS U

MPAaKTUYECKHE HABBIKU [0 HMHCTPYMEHTAJIbHBIM CpPEICTBAM IPOrPAMMHOIO
obecrieuenus. CTyAeHTbl M3y4alOT Ha TPAKTUKE BHABI HMH(POPMAIMOHHBIX
TEXHOJIOTUH.

3aauy JUCHUIUIMHBI — IPUOOpETEeHUE CTYAEHTaMU IPOYHBIX TEOPETUUECKUX 3HAHUN
UIPAKTUYECKUX HABBIKOB B 00J1aCTH MH(OPMAIIMOHHBIX TEXHOJIOTHI.
2 B pe3ynbTaTe n3ydeHus TUCIUILTHHBI 00 YUaIOIIHIACS JTOJKEH:

OO6nanath CleAyOUMMHA KOMIIETEHIMSAMH U MHAUMKaTopamMH ux goctikeHus: OIIK-

1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2

B pesynbpTaTe 0OCBOCHUS JUCIUILTUHBI CTYIEHT JIOJIKEH:
3HaTh:

—TIpOIIeCChl, METOJbl TMOWCKa, cOopa, XpaHEHus,

00paboTKH, NpeICcTaBICHNU,

pacripoctpaneHusi UHGOPMAIIMK M CHOCOOBI OCYIIECTBJICHHS TaKUX IPOIIECCOB H

METO/10B (MH(OPMAIIMOHHBIE TEXHOJIOTUH)

—COBPEMCHHBIC MHCTPYMCHTAJIBHBIC CPC/bl, IPOTPAMMHO-TEXHUYCCKUC HJ'IaT(i)OpMI)I

U IporpaMMHBIC CPCACTBA,

B TOM HYHUCII€ OTCUYCCTBCHHOI'O IIPOM3BOJCTBA,

WCIIOJIb3YyEMBIE [IJISl pelieHus 3a71a4 MPOoPECCUOHAIBHON S TEIHLHOCTH, U IPUHITUTIBI

uX paboTHI.
YMers:

_BLI6I/IpaTB " HUCII0JIb30BAaTh COBPCMCHHBIC I/IH(l)OpMaI_II/IOHHO-KOMMYHI/II(EU_II/IOHHBIG )51

HWHTCJUICKTYAJIbHBIC TCXHOJIOI'NH, HHCTPYMCHTAJIbHBIC

Cpensl,

IPOTpaMMHO-

TEXHUYECKHE INIaT(GOPMbI U MPOTrPAMMHBIE CPEJCTBA, B TOM YHCJIE OTEYECTBEHHOIO
MPOM3BOJICTBA, UIpPEIICHH 3a/1a4 TPOPEeCCUOHATIBHOM 1 TeTbHOCTH

—aHAIM3UPOBaTh MpodecCHoOHATbHBIE  3aJauH,
noaxonsamue I T-TexHomoruu.
Bnanets:

BBIOMpATh W

—HaBBIKaMHU pabOTHI ¢ JexkammuMu B ocHoBe U T-pemennii TaHHbIMU

UCIIOJIb30BaTh




—HaBBIKAMU TPUMEHEHHUS COBPEMEHHBIX HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX H
MHTEJUICKTYaJbHBIX TEXHOJOTMH, MHCTPYMEHTAJIBHBIX CpPEIACTB, B TOM YHUCIIE
OTEUECTBEHHOI'O  MPOW3BOJICTBA, IS  pemieHus 3aaad  npodecCHOHaTbHOU
nesirenbHOCTH.3 KpaTkoe conepxanne AUCHUTUINHBL

Paznen 1 Breaenue B uHGOpMalMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa OnepanuoHHBIX CHCTEM, IMAKEThl MPUKIIATHBIX mporpamm, Microsoft
Office. Knaccudukanuss mnporpaMMHbiXx cpeactB. CHCTEMHOE U NPUKIAIHOE
POTPaMMHOE

obecrieuenue [IK. O630p omepanmonHbix cucteM (OC). [lpuHuumel co3naHus u
cocraB OC: smpo, uHTepdeiic, npaiiBepbl. Kpatkas xapakrepuctraka WINDOWS,
MoayabHbIN npuHnmnnoctpoeHus. Cpega WINDOWS: okna, ux 3J1eMEHTHI, paboTa
B MHOTOOKOHHOM PEXKHME.

1.2. TekctoBbiii penakTop WORD, penakTopbl MaTeEMaTHYECKUX U XUMHUYECKHUX
dopmyn. BO3MOXKHOCTH cO3[aHUsl 3JIEKTPOHHBIX Tpe3eHtanuii (Power point).
Coznanue JOKYMEHTOB pa3iMuHbIX (GopM (CTaHAAPTHBIX U HECTaHAAPTHBIX).
Co3gaHne W pEeJaKTHPOBAHHWE TEKCTOBBIX JOKYMEHTOB C MAaTEMAaTHUYECKUMH H
XUMHYECKUMHU (hopMyIamH.

1.3. Tabmuunerit porieccop EXCEL: 0630p, THIBI 1 agpecanus s4eek, popmat
sa4eeK, BCTpoeHHbIe (QyHKIMH, (popmatupoBanue Tadnui. EXCEL: Bo3moxnoctu
TaOJIMYHOTO PElaKkTOpa M HCIOJIB30BAaHUE €ro Ui pemeHus WH(OOPMAIMOHHBIX U
uHXXeHepHbIX 3a7a4.[locTpoenne rpadukoB U quarpamm.

1.4. EXCEL. Onepauuu ¢ maccuBamu. PazpaboTka u peanusanus NpocTenmx
QITOPUTMOB  C  HUCIOJIb30BAHMEM  BO3MOXKHOCTEH  pemakTopa  (HaxOXKICHHE
MaKCHUMaJIbHOTO

(MMHMMAJIBHOTO) 2JIEMEHTa BEKTOpa M MAaTPUIIbl, HAXOKJIECHHE CYMMBI 3JIEMEHTOB
BEKTOpa ¥ MAaTpUIBl, BBIYUCICHHE MAaTPUYHBIX  BBIpaXeHHU). Pemenne
BBIUMCIUTENBHBIX 3a7ad C ucnosib3oBanueM Tabmun. Pemenune CJIAY ¢
UCTIOJI30BaHUEM OOPATHOM MaTPHUIIBL.

1.5. EXCEL IToctpoenue rpagukoB u nuarpamm. Pacuet QyHKIIMOHAIBHBIX
3aBHCUMOCTEHl W TOCTPOEHHE TpapuuecKuX H300pKEHUH C HCIIOIb30BaHHEM
crangaptHbiX QyHkuit EXCEL u macrepa ¢pynkuuii. [Toctpoenue nosepxHocteit ¢
UCTIOJIb30BaHUEM MacTepaauarpamm. Iloctpoerne nmuHui TpeHa.

Paznen 2 Anroputmsl ¥ OCHOBBI IporpaMMupoBaHus Ha si3eike MATLAB.

2.1. ANrOpUTMBI, THUINBI alIropuTMoB. lloHsATHE anropuTmMa M €ro CBOICTBa.
Crioco0b! 3amucH anropuTMoB. MoOIyabHBIN HPUHIMIT TOCTPOEHUS! aJITOPUTMOB H
nporpamm. [lakerkomnbrotepHoit Matematuku MATLAB. XapakTtepucTuKy S3bIKOB
pOTrpaMMHUPOBAHMUSL.

OBomonss W KIaccH(UKAIUs  S3bIKOB  NMPOTPAMMHPOBAHUS, HMMIIEPATHBHEIE,
(GyHKLIMOHATBHBIE, JIOTHYECKHE, OOBEKTHO-OPUEHTHUPOBAHHbBIE, HX KOMOMHAIUH.
[ToHATHS TpAHCISAMK, KOMIIISAIUKN, WHTEPIpPETAllNd, WX pazauuus. SI3bIku
IPOTPaMMHUPOBAHUS BHICOKOTO YPOBHSI.

CtpykTypHOE  mporpamMmupoBaHue, ero  ocobeHHoctu. OO30p  MakeToB
KoMmrbroTepHOliMaTeMaTku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYypbl W HIPUHUUIBI CTPYKTYPHOI'O
IpOrpaMMHUPOBAHUs, WUIIOCTpalus. ba3oBele anropuTMHyYecKHe KOHCTPYKIIMU
(cmemoBaHWe, BETBIICHWE, TIOBTOpPEHHE), WX peanmsanuu. Ormepartopsl s3bIKa
nporpammupoBanuss MATLAB. OcnoBublie pemarenu (Solvers) MATLAB mns
pea3aly BEIYUCIUTEFHBIX alTOPUTMOB.

bubnuoreka cranmaptueix GyHkuuid Size, length, numel, zero, ones, linspace, sum,
abs, sin, cos,exp, log, sqrt, num2str, disp, printf.

2.3. [Toctpoenue rpaduxoB GyHKIUM OJHOM M JABYX IEPEMEHHBIX.
Hcnonw3oBanue ¢ynkmnuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf,



contour, ohopmiieHHEeTpaGUKOB(3ar0JIOBKH, MOMUCH IO OCSAM U TIP.).
2.4. Onepauuy HajJg MacCMBaMU: BEKTOpaMM M MAaTPULIAMHU - CIIOKEHHE,
YMHOXKCHHE, TPaHCIIOHMpOBaHWE, oOpaiieHue (inv), BBIYUCICHHE HOPMBI (norm),
panra (rank) wu ompenmenurenss Matpunbl (det ). AJNTOPUTMBI HAXOXKIACHHS
MaKCHMaJIbHOTO, MUHUMAJIBHOIO 3JIEMEHTA B MaCCHUBE, aJlTOPUTMbI COPTUPOBKH U MX
peanuzanus (Hanpumep, Selection Sort). Paznen 3 Uucnennsie MeTosl. Peanm3armst
npocreimux anroputmoB B cpeae MATLAB.
3.1. YucneHnHble METO/IbI, XapAKTEPUCTUKA U UX OCOOCHHOCTH, MOHATUE CXOIMMOCTH
METOJa. DJIEMEHThl TEOpPUHU TOrPEUIHOCTeH, KiacCu(pUKalUsg MOTPEIIHOCTEH,
a0COIIIOTHAS U OTHOCHUTEINbHAS TIOTPEIIHOCTD, MOHATHE (PYHKIIMN HOpMBL. BBeieHue B
CTAaTHUCTUKY. AJNTOpPUTMBI JJIi  CTATUCTHYECKONM  00paboTku  uH(bOpMauuu
(BBIYMCIIEHUE TOYEYHBIX W MHTEPBAIbHBIX OLIEHOK pE3YyJIbTaTOB H3MEpseMO
BennuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanue GyHKImi Min, max,
median, var, polyfit, polyval.
3.2. [Tpubmmxenne Qynknui. HWuTepnonsuus MHorowieHamu. KycouHas
uHTepnossiuus (cruiaifH). Onenka norpemnoctd. @ynkiun MATLAB nist paotsr ¢
muorouwreHamu polyld,polyval, polyfit, polyder, polyint.
3.3. Bbruncnenne — ompefeNeHHbIX ~— MHTETpajioB,  AJITOPUTMBI  METOJOB
IPSIMOYTOJIBHUKOB, Tpaneuuid M CHUMICOHA, OLEHKa IOrPELUIHOCTH METOOB.
Peanuzanusi airopuTMOB UHCIEHHBIX METOJOB BBIYUCICHUS  OMPEIEICHHBIX
uHTerpasioB B cpene MATLAB, npuMmeHenne ctaHaapTHbIX QyHKUMH trapz, quad,
integral
3.4. HccnenoBanne (yHKIMM OJHOW TepeMeHHOH. PemeHne HeTWHEHHOTO
ypaBaenust f(X)=0. OtnencHue KopHeW. AJTOPUTMBI YTOYHEHHS KOPHS (METO[
MIOJIOBUHHOT'O JIEJIEHUS,
Hetotona, mpoctoii wurtepanuu). CpaBHUTEIbHBbIE XapaKTepucTUKU. Peanmmzanus
anroputmoB Bcpene MATLAB mo 610k- cxemMaM M C UCIOJIb30BaHUEM peliaTesei
roots, fzero.
3.5. Uccnenoanne ¢yHkuuu ofHoW mnepemeHHoi. Ilouck skcTpemyma
byHKIMKM BBrYuciuTenbHbIe aNrOPUTMBI HAXOXIACHHUS JOKAIBHBIX U TI00aTbHBIX
HKCTPEMYMOB (METOJ| JIeJIEHUs] OTpe3Ka IOIojaM, METOJ| 30JI0TOTO CEYeHMs), UX
peanuzanuu 1Mo OJOK- cXeMaM M C HUCIoyib30BaHueM pemiarens fminbnd B cpene
MATLAB.
Paznen 4 Komnsrotepusie cetu. ba3bl 1aHHBIX.
4.1. KoMmnbroTepHble ceTH: TOMOJIOTUU CETEH, X XapaKTepUCTUKHU. Tomonoruu
ceTei: 3Be3JHas, IIWHHAS, KOjbleBas. CeTu 3aKpbITOrO THMA: JIOKAJbHBIE U
paclpeicieHHble  CETH, KOpPIOpaTUBHbIE  CeTH. [IporpaMMHO-TEXHHYECKOE
o0ecrnieueHue: aapecanus, ornepaloHHasCUCTEMA, alallTepPhl, ApaiiBepbl, IPOTOKOJIbI
(ocoOble sI3BIKM, Ha KOTOPBIX OOMEHHBAIOTCS HH(pOpPMAIUEH KOMIBIOTEPHI B CETH,
Hanpumep, TCP, TCP/IP, UDP).
4.2. I'mob6anbuble cetn pasauuHoro maciraba (WAN —Wide Area Net, MS
Network, Internet). Bosmoxxnoctu cet WutepHer, Cucrema TenekoH(epeHIINI.
DnekTpoHHas modta.J[ocTyn K nHGOpMaIMOHHBIM pecypcaM. 3amuTa HHHOpMaIIUH.
[TonsiTue 6e€30MacHOCTH KOMITBIOTEpHOW HH(pOpMalUU: HaJIeKHOCTh KOMIIBIOTEPA,
COXPAHHOCTh JIaHHBIX, 3alIUTa OT BHECEHUS M3MEHEHUN HEYNOJIHOMOYEeHHBbIMH 50
JUIAMH, COXpaHEHUE TaillHbl MEPENUCKU B 3JIEKTPOHHON CETH AJTOPUTMBI 3aIIUThI
uH(GOPMAIIMK: METO/IBI 3alIUThl, KOMIBIOTEPHBIE BUPYCHI U 00phOa ¢ HUMHU. MeTobl
pean3aluy 3a1uThl HHGOPMaIMU: IPOrpaMMHbIE, alllapaTHbIe, OpraHU3al[MOHHBIE.
4.3. Nudopmannonnsie cucrembl. CHcTeMbl ympaBieHHs OaHkamMu U Oa3zamu
naHHbIX. PensunonHass mozaens AaHHbIX. CTpyKTypa 3amucH, METOJABI JOCTyINa K
uHpopmanuu. OOMeH JaHHBIMM C JpyruMu  npuioxenusmu  WINDOWS:
TEKCTOBBIMU PEIAaKTOPAMHU U AJIEKTPOHHBIMUTAOINIIAMHU.



4.4, Penamuonnas 6asza manubix ACCESS. I'maBHOe OKHO, MEHIO KOMAaHI,
Beog m

MaHeJIb HMHCTPYMCHTOB. COSIIaHI/IC U OTKPBLITHUC

pelaKTHUpOBaHUE JAHHBIX B  pPEXHUME

JTAHHBIX.
U PpPEKHME KOHCTPYKTOpa.

@opMHUpOBaHUE 3aMpoCcoB. 3ampochl MPOCThIE M MHOTOTA0JIIMYHBIC, 3aIpPOCHl C
ycnousaMu. Co3zanue oTtyeToB M (opM. TexHoJorus peaiusaluu MpOCTEHIINX

3anay cpeacrBamu CYBJI ACCESS.

O0beM JucoUIINHGI 1

. ceMecTp
Bun yueOHo# padoThl Axan. | Actp.
3E
q, q,
OO0mast Tpy10eMKOCTb TUCHUILINHBI 4 144 108
KonrakTHasi pa6oTa — ay1MTOPHbIE 3aHATHSA: 2,36 85 63,75
CamocrosiTesibHasA padoTa 0,64 23 17,25
Bua MTOroBOro KOHTPOJIS: IK3aMeH




AHHOTAaIUs padoyeil MPOrpaMMbl TUCHUTITUHBI
«IIpodunbHoe mporpaMmMHoe obecrievyeHue 1JIs pelieHus 3a1a4
npogecCHOHAILHONAEATETbHOCTH
1 Ienp IOWCHUIUIMHBI — O3HAKOMJICHHE CTYICHTOB C TEOPETHUSCKUMH, TMPAKTUYCCKUMHU U
METOAO0JIOTMYECKIMH OCHOBAMHU COBPEMEHHBIX HH(OPMAIIMOHHBIX CHCTEeM. B paMkax
W3YUYCHHS JUCHUILUIAHBI y CTYIEHTOB (DOPMHUPYIOTCS TEOPETUYECKUE 3HAHHS M TPAKTHYCCKUE
HaBBIKH 110 UHCTPYMEHTAJIBHBIM CPEJCTBAM IPOTrpaMMHOT0 obecnieueHus. CTyIeHThl U3ydaloTHa
MPAKTUKE BUIABI HHOOPMAIIMOHHBIX TEXHOJIOTHH.
3amaun  JUCHMIUIMHBI — MPHOOpPETEHHE CTYACHTAMH IPOYHBIX TEOPETUYECKUX 3HAHUNA U
MPAKTUYECKUX HABBIKOB B 0071aCTH MH(POPMAITMOHHBIX TEXHOJIOTHH.
2 B pe3ynbTraTe n3ydeHus TUCHMILIMHBI 00YJaIOIMNACS JTOJIKEH:
OIIK-1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2
B pesynbraTe 0CBOSHHS JUCIUIUTMHBI CTYACHT JIOJIKCH:
3HaTh:
MPOIIECChl, METO/BI MMOMCKA, COOpa, XpaHEeHUs, 00pabOTKH, MPEICTABICHUS, PACIIPOCTPAHCHHUS
nHpOpPMAIMK U CIIOCOOBI OCYIIECTBICHHS TAaKHX MPOIECCOB M METOMOB (MH(OpMAIMOHHBIC
TEXHOJIOTHH )
COBPEMCHHBIC ~ WHCTPYMEHTAJbHBIE  CpEllbl, NPOTPAMMHO-TEXHHYECKHE IUIAaTGOPMBI U
pPOrpaMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOJICTBA, HCIIOJIB3YEMBIE IS
peleHust 3a/1a4 TpoPeCCUOHATLHOMN IeATEIIbHOCTH, U IIPUHIIMITBI UX PaOOTHI.
YMers:
BBIOMpAaTh W  WCIOJIb30BaTh  COBPEMEHHBIC  WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEIUICKTYyaJbHbIE TEXHOJOTMH, WHCTPYMEHTAIBHBIE CpPEIbl, IPOTPAMMHO-TEXHUYECKHE
w1atpopMbl M MPOrpaMMHBIE CPEACTBA, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJCTBA, IS
pereHust 3a/1a9 TpopeCCHOHATBHON e TeTbHOCTH
aHAJTM3UPOBATh TPO(ECCHOHANBHBIE 33Ja4yH, BBIOMpATh M HCIONB30BaTh mnomxoxsme MT-
TEXHOJIOTUH.

Bnazers:
HaBbIKaMU paboTHI ¢ exkamuMu B ocHoBe U T-periennii JaHHbIMU
HaBBIKAMH HpI/IMeHeHI/IH COBpeMeHHBIX I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX %1

MHTEJJIEKTYaJIbHBIX TEXHOJOTHM, MHCTPYMEHTAIbHBIX CPEJCTB, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, JUIS pelIeHHs 3ajad npodeccuoHaabHOl aearenbHocTu. 3 KpaTkoe conepxkanue
JVCIIATUTHHBI

Paznen 1 ITIKM Python un ocobenHOCTH ero peanu3anuu JUisl peleHus] pacueTHBIX 3a/1a4 BXUMHUU
Y XUMHYECKOU TEXHOJIOTHH

1.1. OOBEKTHO-OPUEHTHPOBAHHBIH A3bIK IporpaMmmupoBanus Python: 0630p.

Oco0eHHOoCTH U CBOWCTBAa 00BbEKTHO-OpUeHTHpoBaHHOrO porpammupoBanus (OOII). Coznanue
U ucnonb3oBaHue auctpuOyruBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpykTypa
s3b1ka. OCHOBHBIE CTPYKTYpPBI JAaHHBIX (CIIUCOK KOPTEXK, 0OBEKTHI) U ONepaliy HaJl HUMH.
Anroput™bl. OCHOBHBIE aJITOPUTMHUYECKUE KOHCTPYKIMH (ClIeZIOBaHUE, BETBICHUE, IIUKIIbI) U UX
peanuzaius B Python.

1.2. Bsenenue B mporpammupoBaHue Ha sizpike Python. CTpykTypa mporpammbl, OTCTYIIHI,
MOJyJTH, OrnepaTopbl, GyHKIMK (MMEHOBAaHHBIC W aHOHUMHBIE), 0coOeHHOCTH. CTaHIapTHBIC U
HecTaHAapTHble (QyHKIMM s3bIka Python (oOmiero HasHadeHus, mMareMaTHueckue, oOpaboTka
CTPOK, BBOJI/BBIBOJ).



1.3. PazpaboTrka airopuTMoB, MpOrpaMMHUPOBAHUE W OTJIagka mporpamMm Ha Python (B cpeme
Spyder). Ynpaginstouue kouctpyknuu if, for, while.

14 O0630p mnpeaAMETHO-OPHUEHTHUPOBAHHOW OMOMMOTEKH Moxayiei Python nns HaydyHbIxX u
WH)KEHEPHBIX BbluncieHuil SciPy (Momymu scipy m numpy, a takxe matplotlib), cpaBuenue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy 1711 BEKTOPHBIX U MaTPUYHBIX BBIYUCICHUN
ndarray. OcoOEHHOCTH BBINIOJHEHHS JACUCTBUM HaJx MaTpuuamMu (CIOXKEHHE, BbIYUTAHHUE,
YMHOKEHHE, oOparieHue) Ha s3bike Python. MHbopmanmonasie MaTpuunbie GyHKIHH (HOpMa,
orpenenurenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u 1p., HHIEKCHpOBaHUE,
MaTpu4yHOE Mpou3BeAcHUE W (QyHKIMM Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 IMoctpoenue rpadukoB Ha s3bike Python ¢ ucmons3oBanreM Moaysist matplotlib.

2.3.

3.2.

3.3.

4.3.

OyHKIUU

moayas matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. Ycranoska
apaMeTpoB U aHHOTHPOBAHUE TPaPUKOB.

Pazgen 2 Metonbl BEIYMCIUTENIBHOW MaTeMaTUKH. OCHOBHBIE ATanbl pelieHus 3aaad Ha DBM.
Pemenue cucrem nuHelHbIX anredpandeckux ypasHeHuit (CJIAY)

2.1. Tlpsmble W UTEPAMOHHBIC UHCJICHHBIE METOABl. DJIEMEHTHl TEOPHUH IOTPEHIHOCTEH.
[Tonsitne HOpMBI. OCOOEHHOCTH MAIIMHHON apudMeTHKH (KpaTkuii 1oBTOpP). OCOOCHHOCTH
BBITIOJTHEHUS JISHCTBUI HaJ MaTpullaMu (CIIOKEHUE, BBIUMTAHUE, YMHOXKEHHE, oOpalleHue) Ha
si3bike Python, nadopmannontsie MaTpudHble QyHKIMU (HOPMa, OTIPEICITUTENb, PAHT).

2.2. Pemenue cucrtem nuHelHbIX anreOpandeckux ypaBHenuii (CJIAY). [loctanoBka 3amaumu.
[TorpemHocTn. MeTOMBI C MCIIONB30BAaHUEM OOPATHON MAaTPHUIBI U METOJ MPOCTHIX UTEPAIIHIA.
Pemenune CJIAY Ha si3pike Python ¢ ucnosnb3oBanuem monyseir numpy.linalg u scipy.linalg. u
¢bynkuuii det, rank, inv, cond, norm, solve.

0630p metonoB pemieHust CJIAY. BeruncnurensHasi yCTOMUMBOCTh, CXOUMOCTh

MeToa0B. OOYCIOBICHHOCTh CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHuii (CJIAY) u uucio
00YyCIIOBJIIEHHOCTH.

Pazmen 3 OOpaboTka pe3yabTaTOB HM3MEpEHHUs OJHON BenwuuHbl. [Ipubmmxkenune QyHKIIAN
MHOI'OWIEHaMH C OJHOW HE3aBUCHMOW IEpEMEHHOM. Pemenne cucreM HeNMMHENHBIX YpaBHEHUN
(CHY) unciieHHBIMA METOaMH

3.1. OOpaboTka HKCHEPUMEHTAIBHBIX JaHHBIX. TOUEUHbIE U MHTEPBAIbHBIC OLICHKU. DyHKINN
Python. Onpenenenne kputepust CThrofieHTa

[Tpubnmxenne pyHkuil. MeTo1pl HHTEPIIOSILIMYA 3aBUCUMOCTEN ¢ OJTHOM

HE3aBUCHMO# nepeMeHHO. MHTeprnosinoHHbli MHOTOWIeH Jlarpanka, peanusamus B Python.
[Tpubnuxenne pyHkuil. MeTo bl anMpOKCUMAIIUH 3aBUCUMOCTEH ¢ OJJHOM

He3aBHCUMOM nepeMeHHONW. Meton HanMenbnXx kBajparoB (MHK). Ucnonb3oBanue ¢pyHkuit
Python ans  anmpoxcumanmum u  MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

3.4.. AnropuTMBbl MeTO/1a IPOCTOM nTeparuu u merosa Hetorona - Padcona ans

peternss CHY. CkopocTh CXOIUMOCTH, OIIGHKH HOTperHocTy. Peanusaims metonoB B Python.
3.5. MeTouka MCIIoNb30BaHMs PelIaTeNei B Moayie scipy.optimize, Gpynkiuuroot_scalar, root.
Pasnen 4 Pemenue 3agay MHOINOMEPHOW ONTHMMH3ALMU YUCICHHBIMM METOJAaMHU. AHaIu3 U
peuienre nudepeHunanbHbIX YpaBHEHUH YUCIEHHBIMU METO1aMU

4.1. Knaccudukamnus 3aiad U METOJOB ONTUMHU3ALUUHK. METOA TpaJUeHTHOro cIiycka. Meron
nedopMupyeMoro MHOrorpanHuka. Peanusanus metosi08 B Python.

4.2. Bcrpoennbie metonsl SciPy. Bwibop pemrarenss B mMomyne scipy.optimize Berpoennbie
MmeToab! SCIPY, dyrkimu minimize_scalar, minimize.

ANropuTMBI METOJIOB perieHus auddepeHnnanbHbIX ypaBHeHUH. MeTonbl Diinepa u

ero moaudukanuu. Peanusamus meroaoB B Python. Beibop pematens B moayie Scipy.integrate,
¢bynkuuu solve_ivp, solve_bvp.



O0beM quCUMILTHHBI 3
. cemMecTp
Bun yueOHoii padoThl Axax. | Actp.
3E
4. 4.
OO01ast TPy10€eMKOCTb THCHHUIIIHHBI 2 72
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHSA: 1,42 51 38,25
CamocrosiTesibHas padoTa 0,58 21 15,75
Buj uTOroBoro KOHTpOJIA: 3auer

5.2 IMcuunIuHbl 4acTH, GopMHUpPyeMoii y4acTHUKAMU 00pa30BaTeIbHBIX OTHOIIEH Uit
(o0s13aTeIbHbIE BApMATHUBHBIE TUCIIUILIHHBI)

AHHOTanus padoyeil MporpaMmMbl TUCHUILIHHBI
«OcHoBbI HaYepTaTeabHOI reomerpun» (b1.B.01)

1 Ieap JAMCUMIUIMHBI -  HAY4YUTh CTYACHTOB  Crocob0amM  OTOOpakKeHHSs
MIPOCTPAHCTBEHHBIX ()OPM Ha ILIOCKOCTH, BBITIOJHEHUIO M YTECHUIO YEPTEKEH, MpaBWIaM H
YCIOBHOCTSIM, IPUMEHAEMBIM 1pu 3ToM (ctangaptam ECK/I).

2 B pe3yabrare wu3yYeHUsi TUCHUIUIMHBI O0y4YyalIIMiicsi MO NporpaMmme
0akajlaBpUaTa J0JIKeH:

Obnadams CIEAYIONIMMU KOMIETEHIIUSIMU:

dopmupyembie KOMIIETEHIIUH NuaukaTopsl 10CTHKEHUS KOMIIETEeHIUH
IMK-3 Cnocoben BomonHATh crangaptHeie | [IK-3.1. BrinonHser ctanmapTHbIE Olepainuu
OTICPAIIMH T10 TIPeIJIaracMbIM METOAMKAM Mo TpeAJiaraeMbIM METOAMKAM TPH PEIICHUH
KOHKPETHBIX MPOo(heCCHOHATBHBIX 3a/1a4

B pesynbpraTe u3yyeHus AUCUUIUIMHBI 00yJYaroIUiCs JOJIKEH:

3uamo:

- cr10co0bl 0TOOpa)KEeHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

- IpaBUJIA U YCIIOBHOCTH IIPH BBIITOJIHEHUH YEPTEKEN;

- BUJIbl CHMMETPUU T€OMETPUYECKUX puryp.

Ymemo:

- BBIIOJHATh U YWUTATh YEPTEKH I'€OMETPUUECKHUX MOJENEH C Y4eTOM JeHCTBYIOIIMX
CTaH/1apTOB;

Bnaoemy:

- cnoco0amMy ¥ pueMaMM N300pakeHus! IPEeIMETOB Ha IIOCKOCTH.

3. Kpartkoe coep:kaHue THCHUIIITMHbI

Beeoenue. IlpenMeT u MeTo/1bl HaUepTaTEIbHON reomMeTpun. KpaTkue ncropuueckue
CBEeIeHMs. 3a/la4il U MECTO Kypca B IIOATOTOBKE OakajgaBpa XUMHUH.

Paszoen 1. Obwue npasuna evinonnenus uepmedceii. Memoo Monoica: uzobpasicenue
MOYKU, NPAMOU, NIOCKOCIU.

1.1. Ilpasuna evinonnenus u ogopmienus uepmedxncei ¢ coomeemcmeuu c¢ [OCT.
®dopmartsl: pazMepbl 1 0003HaYEHHE OCHOBHBIX M JOMOJHUTENbHBIX (popmaToB. Pacnonoxxenue
¢dopmaroB. Macmrab: HaTypajdbHBIH MacimTad, CTaHAApPTHbIE MAaCIITa0bl YMEHBLICHUS H
yBenuueHus. Jluauu: Tunsl U tonmuHa auHuH. [pudt: Tvne u pazmeps! mwpudToB. OCHOBHBIE
HA/AMUCH IPahUIECKUX U TEKCTOBBIX IOKYMEHTOB.

1.2. T'eomempuueckue nocmpoenus. CONpsHKEHUS: OCHOBHBIE BHUIBI M IpaBUIIA
BbINIOJHEHUS. HaHeceHne BBIHOCHBIX U pa3MEPHBIX JTMHHUM Ha YEPTEXKE.

1.3. Memoo npoexyuii. Bunpl npoenupoBanus. LleHTpanbHOE TpoenupoBaHUE: LEHTP
IIPOELUPOBAHNSA, IIJIOCKOCTh MPOEKLIMH, Mpoeuupyroume Jydd, mnpoeknuu. CBoiicTBa
LEHTPAJIBLHOTO MPOeUupoBaHus. JJOCTOMHCTBA M HEJOCTATKU LIEHTPAIBLHOTO MPOELUPOBAHHUS.




[TapannensHoe mnpoeunpoBanue. HampaBnenuwe mnpoenupyromux Jgyded. CBoiicTBa
napajuleJIbHOrO  npoeuupoBaHus. lIpoenupoBaHue  KOCOYroJpHOE U NPSMOYIOJBHOE
(oproronanpHoe). CBOWCTBa OPTOrOHAIBHOTO MpoenupoBanus. OOpa3zoBaHHE KOMIIJIEKCHOTO
yeprexa (dmropa Monska). OpTtoroHanbHblii yepTesk Toukd. Koopaunatel Touku. IToctpoenue
TOYKH I10 €€ KOOpJINHATaM.

1.4. Ilpamole aunuu. CrocoObl 3amanus npsMoi Ha depTexke. Kimaccupukamnus mpsMbpIx
[0 PaCMOJIOKEHUIO OTHOCUTENBHO IPYr Apyra: MpsiMble INEepeceKarolluecs, napaiieiabHble U
ckpeurBaromuecs. [IpuHamexHOCTs TOUKH npsaMoi. Kiaccudukanus npsiMbpIX OTHOCHUTEIBHO
IUIOCKOCTEH MpPOEKUUi: mpsiMble OOLIEro M YacTHOTO TOJOXKEHUS — TMpsSMble YPOBHS H
IIPOELUPYIOLIHE.

15. [IInockocms. CnocoObl 3amgaHusl IUIOCKOCTH Ha uepTexe. Kiaccudukamms
IUTOCKOCTEH TIO PACIIONIOKEHUIO OTHOCUTENIFHO IJIOCKOCTEH MPOEKIUHA: IIIOCKOCTH OOLIEro H
YaCTHOTO TIOJIOKEHUSI — IMpoeuupyromue U ypoBHs. [IpMHAANEKHOCTH TOYKHM U MPAMOI
IIJIOCKOCTH.

Pazoen 2. @opmwr cecomempuueckux men. Komnnexcuvie uepmedsicu mooeneti no 1 OCT
2.305-2009.

2.1. [llogepxnocmu. OOpa3oBaHMe ¥ 3aJaHUE TIOBEPXHOCTEH Ha  YepTexe
(kuHEMaTHUeCcKU M KapkacHbll crnocoObl). [lonsTue 00 ompenenuTene MOBEPXHOCTH.
[ToBepxHOCTH BpalleHus. XapaKTepHble TUHIUHN MIOBEPXHOCTEH BpallIeHHUS: MEpUIHAHbI, TTIaBHBIH
MepHInaH, napajieiu, 3KBaTop, ropio. [IpuHannexHOCTh TOUKU TOBEPXHOCTH.

2.2. I'eomempuuecxkue mena. IIpoeKIIMM MHOTOTPAHHUKOB (IpaHHbIE T€OMETPUYECKHE
Tena), Tela BpaumleHWus (UWIMHAD, KOHYC, Imap, Top). CHMMETpHs TeoMeTpHuYecKuX Quryp:
CUMMETpHUSI OTHOCUTENIBHO IUIOCKOCTH, MPsAMOM, Touku. CUMMETpHUsl BpallleHus, IOPSAIOK OCH
CUMMETpPHH.

2.3. Buowi. OcHoBHbIe BUJbl. ['1aBHBIN BUM, TpeOOBaHMUs, MPEIbIBISIEMbIE K TIABHOMY
BUTY.

2.4. Paspe3vl, ceuenus. Pa3pessl, kiaccupuKalys pa3pe3oB MO PaCHONOKEHUIO CeKyIIei
IJIOCKOCTH OTHOCHUTENIBHO TUIOCKOCTEH MPOEKLUN: pa3pe3bl BePTHKAIbHbBIC, TOPU30HTAIbHBIC U
HakJoHHbIe. Kiaccudukanus pa3pe3oB Mo YMCIYy CEKYHIMX IJIOCKOCTEH: pa3pes3bl MPOCThIE U
CIIO)KHBIE — CJIOXKHBIE CTYNEHYAaTble M CJIOXKHBIE JIOMaHble pa3pe3bl. COBMELICHHbBIE
n3o0paxenus. CeueHus: HaJIO)KEHHbIE U BHIHECEHHBIE.

2.5. Axconomempuueckue uepmedxcu usoeaun. OOpa3oBaHHE aKCOHOMETPHUYECKOTO
yeprexa. KoadpouuneHTsl uCKakeHUS aKCOHOMeTpuuyeckoro ueprexka. Ilepexong ot
HaTypaJbHbIX KOI()(UIMEHTOB HCKaXEHUs K MPHUBEJCHHbIM. BuIbl  akcOHOMETpuUH.
BrinonHenue yeprexeil MHOrOyroJIbHUKOB U OKPYKHOCTEW B IIPSIMOYTOJIBHOM M KOCOYTOJIbHOU
(ropu3oHTaNbHOM U (QPOHTANbHOM)  H30METPUAX.  AKCOHOMETPUYECKHE 4epTEKU
reoMeTpruecKux Tein. Pazpessl B akcoHOMeTpuu. TeXHUYeCKUEe PUCYHKH.

Paszoen 3. [Tnockue ceuenus nogepxnocmeil. Ilepeceuenue nosepxnocmeil.

3.1. Haknounvie ceuenus mmozcocpannukos. I1octpoeHre HAKIIOHHBIX CEYEHUHN MPHU3MBI U
NUpaMUbl  MPOELUpYIoel IUIoCKOCThI0. OnpeneneHne HaTypajdbHONM BEIMYMHBI OTpeE3Ka
MPSIMOM U TIOCKOM (pUTyphl (METOJ] MPOSMPOBAHUS HA JOTIOJIHUTEIBHYIO IJIOCKOCTB).

3.2. Haxnonnvie ceuenusi men @pawjenus. Bunpl M mpaBuiia MOCTPOCHHS CEYCHHN
UWIMHIpa. 3aBHCUMOCTh BHJa HAKJIOHHOTO CEYEHMs] KOHyca OT PACIOJIOXKEHHS CeKyIlen
IUIOCKOCTH OTHOCHUTENIBHO OCH KOHyca. HakioHHble ceuenHus mapa. IIpaBuiia moctpoeHus
HAKJIOHHBIX CEYEHHUI COUJICHEHHBIX TeJl.

3.3. [Ilepeceuenue ceomempuueckux ob6paszos. llepeceueHne MHOTOTPaHHUKA C
MOBEPXHOCThIO BparmieHus. IlepeceueHne MOBEPXHOCTEM BpalleHUs: JBYX HPOSHUPYIOLINX
MIOBEPXHOCTEH, Mpoeuupymoleil ¢ Hempoeuupyromei. Ilepeceuenne Henpoenupyrommx
MOBEPXHOCTEH BpalleHHs] C MapaulebHBIMM OCAMH. TeopeMa O TIepeceueHUr COOCHBIX
MIOBEPXHOCTEN BpalleHUs. YacTHbIE clydau IE€pPECEUEHUs] IOBEPXHOCTEW BTOPOrO MOPSAIKA:
TeopeMa MoHXa U ee CJIeICTBUE.

4 O0beM y4eOHOI TUCIUNTHHBI



. B 3aueTHbIX B akanem.
Bunpl yueGHO# paboThI
eIMHULIAX yacax
OO01ast Tpy10eMKOCTh AMCHMIIMHBI 110 Y4eOHOMY IIaHY 2 12
KonrakrHas padora (KP): 1,33 48
Jlexuuu (JIex) 0,44 16
[Mpaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 0,67 24
Bua KOHTpOJISA: 3a4eT ¢ OLEeHKOM - -
N B 3auetrnpix | B actponoM.
Bunsl yueOHoI paboThI
€IMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUIINHBI 110 y4e0HOMY IJIAHY 2 54
Konrakrnas padora (KP): 1,33 36
Jlextuu (Jek) 0,89 24
[Ipaktuueckue 3austus (I113) 0,44 12
Camocrositeabnas padora (CP): 18

By KOHTpOJIsI: 3a9eT ¢ OeHKOM

0,67

AHHOTaNus padoyeil MPOrpaMMbl M CUUILTHHBI
«ConHaJbHO-TICUX0JIOTHYECKHE OCHOBBI IpodeccuonaibHoro paspurus» (b1.B.02)
1 Heap auCHMIUIMHBI — (OPMUPOBAHME COLMATIBHO OTBETCTBEHHOH JIMYHOCTH,
CIIOCOOHOM K CaMOOpPraHM3alUK U Pa3BUTHUIO, YMEIONICH BBICTPAUBATH U PEATHU30BBIBATH CBOIO
KU3HEHHYIO CTPATeruio, CIOCOOHOM YNpaBisATh CBOMM BPEMEHEM B HOBBIX COLMATBHBIX
peanusix, B YCJOBHUSIX HENPEPBIBHOTO OOpa30BaHUs, YMEIOIIEH OCYIIECTBISATh COLMAIBHOE

B3aMMO/ICHCTBUE U PEAIM30BbIBATh CBOIO POJIb B KOMaH/IE.
2 B pe3yabrare u3yYeHHS JIUCHHUIIHHBI
MAaruCTPaTypPhl 10JKeH:

Obnadams CIEAYIOINIMMHU KOMIIETEHIIUSIMU:

o0yuawuiics

mo

nporpamme

dopmupyembie KOMIIETEHIITUH

NuaukaTopsbl 10CTHKEHUS KOMIETEeHIH i

YK-3 CrnocobGeH OCyIIecTBIsATh
COIMAIIEHOE B3aUMOJIEHCTBHUE u
peaTH30BBIBATH CBOIO POJIb B KOMAaH/IE

VYK-3.1. Ompenensier CBOIO poOJib B COIHAIHLHOM
B3aUMOJICICTBUU U KOMAaHJIHOM paboTe, UCXOs U3

CTpaTeruy COTPYAHHMYECTBA JUId JIOCTHUIKEHUS
IOCTaBJIICHHOHU 1IEJIN

YK-3.2. Ilpum peamuzamuu CcBOeH poiun
COLIMAIBHOM ~ B3aUMO/JICHCTBUU KOMaHTHOM

paboTe yYHTHIBaeT OCOOEHHOCTH TIOBENEHUS U
MHTEPECHI IPYTUX YUaCTHUKOB;
VYK-3.3. AHamu3upyeT BO3MOXHBIC TOCIICICTBHS
JIMYHBIX JEWUCTBUH B COMMAIbHOM B3aMMOJIEHCTBHH
U KOMaHJHOW paboTe, U C Y4eTOM 3TOr0 CTPOUT
MPOJYKTHBHOE B3aUMOJICHCTBUE B KOJJICKTHBE;
YK-3.4. OcymectBisier oOMeH HHpOpMaIHeH,
3HAHUSIMH U OITBITOM C YWICHaMHU KOMaH/Ibl;

OLIGHUBACT WJEH JPYTUX UJIEHOB KOMAaHJIbI
JOCTYDKEHUS TIOCTABIICHHOM 11E1H;
YK-3.5. Cobmtogaer HOPMBI ¥ YCTaHOBJICHHBIC
MpaBWiia KOMaHIHOW pabOTHI;
OTBETCTBEHHOCTb 32 PE3yJIbTaT

JJIA

HECCT JIMYHYIO




YK-6.2. Omnpenenser NpUOPUTETHI COOCTBEHHOU
NEeSITETbHOCTH,  JIMYHOCTHOTO ~ pa3BUTHS U
po(hecCHOHATBFHOTO POCTa

YK-6.3. OuenuBaer TpeOOBaHUs PBIHKA Tpyda H
NpPEUIOKEHUsT  00pa3oBaTeNbHBIX  YCIyr s
BBICTPaWBaHUS TPaeKTOPUHU COOCTBEHHOTO
poeCCHOHATLHOTO POCTa

YK-6.4. Ctpout mnpodecCHOHAIBHYIO Kapbepy H
ompenenseT  CTpaTeruid  MpoecCHOHATHLHOTO
pa3BUTHS

YK-6 CnocobeH  ympaBisiTb  CBOUM
BPEMEHEM, BBICTPAUBATh U PEAIN30BHIBATH
TPAGKTOPUIO CaMOpA3BUTUSI Ha OCHOBE
MPUHIIMIIOB 00pa30BaHUsl B TEUCHHE BCEH
KU3HH

IIK-3 Cnoco6en BeimonHATh cranaaptHeie | [IK-3.1. BoimonHser crangapTHbIE ONepanuu IO
OTIEPAIIHH T10 TIPEJIaracMbIM METOUKAM npejjiaraéMblM ~ METOJMKAM  TNpPU  PEIICHUH
KOHKPETHBIX MPOo(eCCHOHATBHBIX 3a/1a4

B pesynbTare nu3ydeHus JUCHUILIMHBI 00Y4aroIUics JOMKEH:

3uamo:

- CYIIHOCTHh MPOOJEeM OpraHu3alid U CAMOOPTaHHW3aIMH JMYHOCTH, €€ IMOBEICHHUS B
TpYIIIE B YCIOBUSIX COBPEMEHHOTO 00IIECTBA 1 HEMPEPHIBHOTO 00pa30BaHus;

- METOJIbl CaMOOpPraHU3allMd M PAa3BUTHS JUYHOCTH, BBICTPAMBAHHS W peAU3AINH
TPAaeKTOPHH CaMOPA3BUTHs, BBIPAOOTKM II€JIETIONAraHus M MOTHBALIMOHHBIX  YCTaHOBOK,
Pa3BUTHI KOMMYHUKATHBHBIX CIOCOOHOCTEH M TIOBEACHHUS B TPYIIIIE;

- 0OIIYI0 KOHIICTIIINIO TatM-MEHEKMEHTA;

- METOJMKU U3YyYCHHs COIMAJIBHO-TICUXOJIOTMYECKHX SIBJICHUN B cdepe YHpaBICHUS U
caMOyMpaBleHUs JIMYHOCTH, TPYIIIbI, OpraHU3aI1H.

Ymemn:

- IJITAHUPOBATh M PEIIaTh 337a4u JUYHOCTHOTO U MPO(EeCCUOHATFHOTO PAa3BUTHUS;

- AHAJIM3MPOBAaTh CBOM BO3MOXKHOCTH M OTPAHWYCHHUS, HCIOIB30BATH METOJIBI
CaMOJMarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHUS;

- YCTaHaBIMBATh C KOJUIeTaMH (OJHOTPYNITHUKAMH ) OTHOIICHUS, XapaKTEPU3YIOIINECs
3¢ (HeKTUBHBIM YPOBHEM OOIIICHUS;

- TBOPYECKH MPUMEHSATH B PEIICHUH MPAKTUIECKUX 33/1a4 MHCTPYMEHTHI TaliM-
MEHE[)KMEHTA.

Bnaoemu:

- COIIMAJIbHBIMHU M TICUXOJOTHUECKUMHU TEXHOJIOTHSIMHI CAaMOOPTaHU3AIUH U Pa3BUTHUS
JIMYHOCTH, BRICTPAMBAHUS ¥ PEaJT3alH TPACKTOPUH CaMOPa3BUTHS,

- MHCTPYMEHTaMH ONTUMHU3ALMU UCTIOIB30BaHUSI BPEMEHH, HAaBbIKAMU TUIAHUPOBAHUS
JIMYHOTO U y4eOHOrO BPEMEHH, HaBbIKAMHU CaMOOOPa30BaHus;

- TEOPETHYECKHMMH W TPAKTUYECKHUMH HaBBIKAMH  TPEAYNPEKICHUS U Pa3perieHus
BHYTPUJIMYHOCTHBIX U TPYIMIOBBIX KOH(MINKTOB;

- croco0aMu MOTHMBALIMM YIEHOB KOJUIEKTHMBA K JIMYHOCTHOMY U MPO(ecCHOHATBHOMY
Pa3BUTHIO;

- CIIOCOOHOCTSIMM K KOHCTPYKTHBHOMY OOILEHHUIO B KOMaHJE, pe(IeKCHH CBOETO
MOBEeHUS U JTUJEPCKUMHU KaueCTBaMHU.,

3 Kpartkoe coaep:kaHue U CHUTIMHBI

Pazoen 1. Obwecmeso: Hosble ycosus u hakmopvl pazsumus IU4HOCHU.

1.1. CoBpeMeHHOE OOLIECTBO B YCIOBHSX TJio0anu3anuu ¥ uH(poOpMaTH3aluu. THUIBI
COBPEMEHHBIX OOIIECTB: OOIIECTBO pHUCKa, OOIIECTBO 3HaHUS, MH(OPMAalMOHHOE OOLIECTBO.
ConmanbHble M TCHUXOJOTMYECKHE IOCIEACTBUS HHpOpMaTu3auuu obmecTBa. DyTypoliok.
Kynerypomok. AHOMHA. AJanTalMOHHBIE KOIMHI-CTPATETUU. JIMYHOCTH B COBPEMEHHOM
obmiectBe. Pednexcupyromuiit ”HAUBHI.




1.2. ComuanpHbie mporecchl. OCOOCHHOCTH COBPEMEHHOTO POCCHMCKOTO 00IIecTBa:
TpaHchopmanus OOIIeCTBA, MEPCHEKTUBBl MOJCPHU3ALMH, AeMOrpauuecKiue MpOIEeCChI.
Jlunamuka nieHHOCTeH. JIMYHOCTh B COBPEMEHHOM OOIIIECTBE.

1.3. WHctutyrsl coumanu3auuy JUYHOCTH. CeMbsi KaK COLUAIbHBIA MHCTUTYT. Poub
CEMbHU B COLIMANIN3ALMH TUYHOCTH. [IpobiemMbl COBpeMEHHOM CEMbU U ITyTH PELICHUS.

1.4. Hucruryr oOpasoBanusi. HemnpeprsiBHOe o0Opa3zoBanue. VHTepHET-TEXHOIOTHH.
PeHOK Tpyna. ConualbHO-TICMXOJIOTHYECKHE OCHOBBI YIIPaBJIeHUs Kapbepoil. [lnmanupoBanue
poeCCHOHATIBHON Kapbephl (CEMHUHAP-TIPAKTHKYM).

1.5. CoumanpHas 3Ha4YMMOCTh mpodeccuu. Poiab XMMuKa-TEXHOJOra B MOJAEPHHU3ALUU
pOCCHIiCKOT0 00IIecTBa U PEIICHUH COLUATBLHO-IKOJIOTHYECKUX MpobieM. «Most mpodeccus B
COBPEMEHHOM POCCUHCKOM OOILECTBEY.

Paszoen 2. Jluunocmo. Coyuanvhvie u nCuxono2uiecKue mexHono2uu camoopaHu3ayuy u
camopazeumus IUYHOCMU.

2.1. Tlcuxonorust nuuHoctd. IloHatme wu cymHocTh JauuHOCTH. ColuManbHas U
IICUXOJIOTMYECKAst CTPYKTYpPa IMYHOCTH. [[eHHOCTHBIE OpHEHTAUH U IPEAIIOYTEHUS JINYHOCTH.

2.2. Crparernn pa3BUTHA W caMmopa3Butusi. Jluuneie npuoputersl. llemenonaranue.
IlennocTu Kak ocHoBa Lenenoyaranus. Llenu u xintoueBsle obnactu xu3Hu. Life Managment u
KU3HEHHBIE Leau. Smart - nenu v Hajauenu. Llens u npusBaHHbIE 00€CIIEUUTh €€ JOCTHXKEHUS
3amayu U 1aru. KonuHr-crpareruu.

2.3. Camoopranuzanus u camopeanu3aius. CoruaibHO- TICUXOJIOTHYECKAE TEXHOIOTHH
CaMOOpraHU3alMi MU Pa3BUTHUs JIMYHOCTU. TalM-MEHEUKMEHT B CHUCTEME CaMOOPraHU3aLUU
JUYHOCTH. MeToapl M TEXHMKM YydeTra BpeMEHeM. Marpuia yhnpaBieHUs BpEeMEHEM
Onsenxayspa. [lpunnun Ilapero B TaliM — MeHEIKMEHTE. OKOHOMHsS BpPEMEHH 4epes
yoemutenpHoe «Hety. Kimaccudukamus pacxomoB Bpemenu. [lormorurenu BpemeHH. CIoCOOBI
MUHUMM3ALUN HEe3(P(EKTUBHBIX PACXOJOB BpeMEHH. XPOHOMETpPaK KaK CHUCTEMa ydeTa U
KOHTpOJIsL pacxolloB BpemeHu. IlmanupoBanue BpemeHHu. llpenmyiiectBa M HEIOCTAaTKU
pa3IMYHBIX MHCTPYMEHTOB ILIAHUPOBAaHUSA BpeMeHU. VIHCTpYMEHTBI IUIAHUPOBAHUS BPEMEHH:
©KEIHEBHUK, OpraHaii3ep, KOMIBIOTEp, IJIAHUPOBAHUE Yepe3 MPHOPUTETHI, MPHOIM3UTEIbHBINA
pacuer BpeMEHH.

2.4. JIn4HOCTh B CHUCTEME HempephIBHOTO oOpa3oBaHms. CamM000pa3oBaHHE KaKk OCHOBA
HenpepbeIBHOIO 00pa3zoBaHUs. TeXHOIOTMU OBJIAJEHMS] HABBIKAMU CAMOCTOSITENIBHOM pPalOTHI.
ITpuemsl 3¢pexTrBHOrO yTeHNUs. TPEHUPOBKA MAaMATH U BHUMaHUs. CrienuanbHble YIpaXXHEHUs
[0 IUIAHUPOBAHHIO, DSKOHOMUM M  KOHTpONIO BpeMeHH «OJuH JE€Hb  CTYAEHTay.
[Icuxonorudeckue ycioBUs JMYHOCTH B YIPABIECHUU BPEMEHEM. Y MEHHE CIylIaTh. Y IPaBJICHHE
SMOLMSMHU U CTPECCOM. DMOLMOHAIBHBIA UHTEIJIEKT U dMIaTus. CMapT-TEXHOIOTHH.

2.5.1lenenonaranue B JIMYHOCTHOM U TIpoecCHOHANBHOM pa3BuTHH. Kitaccudukarms
uenei. Llenu u MoTuBBL. MeToaMKa onpeaeneHuss MOTHBALMK K ycnexy. Pecypcsl nocTmxeHus
1esied. YMeHue CTpyKTYpUpOBaTh 3Talbl JOCTHXKECHUS LIETICH.

Pasoen 3. I'pynna. Coyuanvuvie u ncuxonocuieckue mexHoi02uu cpynnooco Nno8eoeHuUs.
u 1oepcmea

3.1. KomnextuB u ero ¢opmupoBanue. [IoHATHS: TpyNa, KOJJIEKTHBBI, OpraHU3AIHH.
Bunsl rpynm: ycinoBHble W pealibHblEe, OOJbIIME W Majble, IMEPBUYHBIE WU BTOPHYHBIE,
¢dopManbHble U HepopManbHble, pedepeHTHble Tpymmbl. [IpodeccuoHanbHble KOJIJIEKTUBBIL.
JluHamuka (OpMUpOBaHMS KOJUIEKTHBA. JlmarHoctuka couManbHbIX rpymi. ['pynmosas
CIUIOYEHHOCTb. [ pynnoBas auHamuka. [lestenbHOCTh KOMaH/ B opraHu3auuu. ColuoMeTpus.

3.2. PykoBoacTBO M JMIEpCTBO. PyKOBOACTBO Kak pPa3HOBUAHOCTb BiacTu. [loHsTHe
BJIacTH U aBToputera. CTpyKTypa BiacTu (KOMIOHEHTHI U pecypchl BIacTH). OCHOBaHUS U BUIbI
Biaactu. lleHTpanuzanus, AeLeHTpanu3auus, JelerupoBaHue BiacTH. Ponb W QyHKIUH
pykoBogutensa. Crtwin  pykoBoxactBa. OueHka  3((EeKTUBHOCTH  J1IEMOKPATUYECKOTO,
aBTOPUTAPHOIO W IIOIYCTUTEIBCKOro cTWied. Pemerka cruneil pykoBoacrsa P. bielika u
J.MoytoHa.



3.3. MortuBamnus TOBEACHUs 4YejloBeka B opraHm3anuu. CyIIHOCThP MOTHBAIUM Kak
GbyHKIUU yrpaieHus B opraHu3anuu. Ilpupoma motuBarmu. DyHKIIMH MOTHBOB TOBEICHUS
gyenoBeka. MotuBanusi u yrpasieHnue. Kimaccupukamuss MotuBoB. I[lcuxomorudeckue TEOpUH
MOTHBAIMK B opranu3anuu. ComuanbHO-dYKOHOMHYECKHE TeopuHu MoTuBanuu. VccrnemoBaHus
MOTHBAIUH.

3.4.  CouuaipHO-TICUXOJIOTHYECKOE  O0OecreueHue  YNpaBICHHS  KOJUIEKTHBOM.
YesnoBedyeckne pecypchl OpraHW3allid W yIpaBJeHYecKHe mpodiembl ux 3(deKTuBHOTO
ucnonb3oBanus. [Ipobnema deroBeka B cucTeMe yOpaBieHUs. JIMYHOCTH W OpraHu3aIus.
MeTobl COMaIbHO-TICUXOJIOTMYECKOTO BO3ICHCTBHSI B YIPABICHUECKOW JACATEIIBHOCTH

3.5. Yopasnenue KOHQIUKTHBIME CUTYaIIUsIMU B KOJUIEKTHBE. COIMAIbHBIC TEXHOIOTHH
MPEIYNPEKIACHUS U pa3pelieHuss KOH(QIUKTOB B KOMaH/IE U OpraHU3aIliH.

4. O0beM y4eOHOM JUCIHIJIMHBI

Bugsl yueOHOM paboThI B 3au. en. B akan. u.
OO61mas TpyA0eMKOCTh IUCHUIUIMHEI 10 y4eOHOMY IUIaHy 2 72
KonraktHas padora (KP): 1,33 48
Jlexunonnsie 3ausatus (JI13) 0,44 16
[TpakTiueckue 3anarus (I13) 0,89 32
CamocrositensHas padora (CP): 0,67 24
Buj koHTpOIIS: 3aueT - -

Bunbr yue6HOM paboThI B 3au. en. B acTp.u.
OO011ast TpPyAOEMKOCTh IUCLUILINHBI 110 YIeOHOMY IIaHy 2 54
KonraktHas padora (KP): 1,33 36
Jlextmonnsie 3ansaTus (J13) 0,89 12
[TpakTueckue 3anarus (I113) 0,44 24
Camocrositeabnast padora (CP): 0,67 18
Bun xoHTpoOns: 3auer - -

AHHOTanus padoyeil MPOrpaMMbl M CUUILIHHBI
«Ixoaorus» (b1.B.03)

1 Heap AucUMIIMHBI — CPOPMUPOBATH Y CTYACHTOB MPEICTABICHHUE O COBPEMEHHBIX
AKOJIOTUYECKHUX MPoOsieMax, 0 (PU3UKO-XUMUUYECKHX TMPOIECcCax, MPOTEKAIOMUX B PA3THUIHBIX
KOMIIOHEHTaX OKPYKAIOIIeH cpelbl M O CTENEeHH AaHTPONOTeHHOIO BO3JEHCTBUS Ha 3TH
MPOIIECCHI; BHIPAOOTATh y CTYJAEHTOB HABBIKM CHCTEMHOTO IMOJX0Jla K U3YYEHUIO U PEIICHUIO
DKOJIOTMUECKUX  MpoOJieM, BO3HUKIIUX B  pe3ylbTaTe MPOMBIIUICHHO-X03iCTBEHHOM
JeSTETLHOCTH YEJIOBEKA, Pa3BUTh MBIIIUICHHE, TTO3BOJISIONIEE MPABUIILHO OIEHUBATH JIOKATHHBIC
Y OTAJICHHBIE MOCIEACTBUS IPUHUMAEMBIX PEUICHUN AJI1 OKPYKAIOIIEH Cpe/ibl U YEIOBEKa.

2 B pe3yabrare wu3yYeHUsi AUCHUIUIMHBI O0y4YawIIMiicsi MO NporpaMmme
0akajiaBpuAaTa J10JIKEeH:

Obnadams CIEAYIONIMMH KOMIETEHIIUSIMU:

CDole/lpyeMble KOMIICTCHIIUHU HH}II/IKaTopr JOCTHKEHUS KOMIEeTEHI NI

YK-8. Criocoben co3naBats u nojepxkuBath | YK-8.1.  Anamusupyer (akTopsl BpeaHOTO
0e30IacHbIe YCIOBUS )KU3HEACATEIbHOCTH, B | BIMSHUS ~ JJEMEHTOB  Cpeasl  OOMTaHMA

TOM qUCIIe npu BO3HUKHOBEHHH | (TEXHUYECKUX  CPEACTB,  TEXHOJOTHYECKHUX

YpEe3BbIYANHBIX CUTYALNI MPOLIECCOB, MaTepuaos, 31aHUI u
COOPY)KEHHH, TPHUPOAHBIX U  COIMAIBHBIX
SIBJICHUI)

YK-8.2. UnenTuduuupyer omacHbie U BpEeIHBIC
dakTOoppl B paMKax  OCYIIECTBISIEMOMH
JIeSITeTIbHOCTH

IIK-3 Cnoco6en BbinonHaTh crapaaptHeie | [IK-3.1. BommosnHser ctangapTHbIE ONepaluy 1Mo




OIIEpALMH I10 IIPEIaraéMbIM METOAUKAM IpeJlaraéMblM ~ METOAMKAaM IIPU  PELIECHUU
KOHKPETHBIX MPO(eCCHOHANIBHBIX 3a/1a4

B pesynbTate n3ydeHust JUCHUILIMHBI 00Y4arOIUNiCcs JOMKEH:

3uams:

- OCHOBHBIE 3aKOHBI 0011 KOJIOTUH;

- 3aKOHOMEPHOCTH CTPOCHUS U (HYHKIIMOHUPOBAHUH OHOC(hHEpHI;

- COBPEMEHHBIE SKOJOTMYECKHE MTPOOIIEMBI;

- OCHOBBI PallMOHAJILHOTO IPUPOOII0JIb30BAHNUS;

- OCHOBHbIE MPUHIUIIBI 3aLTUTHI IPUPOTHOM CPeibl OT AHTPOIIOT€HHBIX BO3JCHCTBHIL;

- CTpPOCHHE OCHOBHBIX reocdep 3eMiIM U OCHOBHBIC (PH3UKO-XMMHUYECKHE IMPOIECCHI,
MPOTEKAOIINE B HUX;

- OCHOBHBIE ITOHATHUS U IPUHLIMIIBI KOHLENIUN YCTOWUYMBOTO Pa3BUTHS;

- OCHOBHBIE CBeleHUs O TJo0anbHOW mpoOiieMaTHKe, MPUPOJHBIX pecypcax,
IUTAaHETApHBIX TPAHMIIAX, aHTPOIIOTEHHOM BO3JEHCTBUU HAa OKPYXKAIOIIYIO Cpely, YIpPaBIECHUU
KaueCTBOM OKpYXaroulei cpeabl;

- IPUHIUIIBI 3€JIEHON XUMUHU.

Ymemy:

- MPUMEHATH MONyYEHHBIC 3HAHUS ISl OLIEHKHU COCTOSIHUS OKPYXKAroIIel cpeabl U
PalOHAIBHOIO NCIOJIb30BAaHUS IPUPOIHBIX PECYPCOB;

- HCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTUM M 0a3bl JAaHHBIX IS PeIleHUs
KOHKPETHBIX 3KOJIOTHYECKHUX ITPOOIIEM;

Braoemy:

- NOHSATUMHBIM anmnapaToM B 00JacTH OOIIEH 3KOJOTUH, PALIMOHAIIBHOTO UCIIOJIb30BaHUs
MIPUPOIHBIX PECYPCOB U 3aLIUTHI OKPYKAIOIIEH CPEIbI.

3 Kparkoe coaep:kanue A1 CIHUIIAHBI

Beeoenue, ocnognvie noHamus OUCYUNIUHbL.

MecTo TUCHUIUIMHBI B cUCTeME OOLIEr0o M XMMHUYECKOIo 00pa3oBaHus. DKOJIOTUYECKOE
oOpa3oBaHHe M O0Opa3oBaHUE ISl YCTOWYMBOrO pa3Butusa. OOIIECTBO M OKpYyKaollas cpea.
[lonsiTHE YCTOWYMBOIO pa3BUTHS.

Pasoen 1. Obwue e6onpocer sxonoeuu. buocgepa. buosxonoeus. buocepa u
YCMOUYUBOCMb.

1.1 OcHoBHble 3akoHbI 3Kosoruu. buoskonorus. IlonsTe 00 3KocucTeMax.
YceroitunBocTh dKocucteM buocdepa, ee IBONIONUA U YCTOMUYMBOCTh. DKOCUCTEMBI 3eMIIU U
ycToiuuBOCTh. OCHOBHBIE CBEIEHNUS O IUIaHETe 3eMilsl. OCHOBHBIE ITOHATHS 3KOJOTUH. 3aKOHBI U
OpUHUMIBL  3Kojoruu. [loToku »SHeprum U BemecTBa B dKocuctemax. (OCHOBHbIE
OMOT€OXUMHUECKUE LUKIBI (KPYroBOPOTHI BemlecTB). L{MKINYHOCTE MporieccoB B Onocdepe u
YCTOMYUBOCTb.

1.2 Hapononacenenue. YenoBedecTBO Kak uacTh Ouocheprl. Jemorpaduueckue
poOIeMbI

JluHaMMKa YeJIOBE€YECKOW TOMYJSALIMH, PpOKIAEMOCTh, CMEPTHOCTb, BO3pacTHAs
cTpykTypa. IIpobieMbl coBpeMeHHOro 3Tana pocTa YMCIEHHOCTU HaceneHus. ['eorpadpuueckoe
pacnpezeneHue HaceneHus. PerynupoBanne HapoJOHACEIEHHUS.

Pazoen 2. Cmpoenue u cocmas eceocgpep 3emnu. Ochosnvle puzuKo-xumuieckue
npoyeccul, npomexkarowue 8 2eocgepax

2.1 Atmocdepa 3emin

Crpoenne atmocdepsl, poib (HOTOXMMUYECKUX peakiuil B (opMUpOBaHMHM COCTaBa
aTMocCQepBHI.

[TapuukoBsiit 3¢pdexr. ITapHukoBbie ra3sl B arMochepe. KnnmaTuueckue mociuencTBus
AHTPOIIOTEHHOMN JESITEIbHOCTH.

Pacnpenenenue koHleHTpanuu o30Ha B atMocgepe. O30HOBBIH cioil. [Ipupoanslii UK
o30Ha. CoBpeMEHHOE COCTOSIHME 030HOBOTO ciod. [locnencTBus paspyllieHus 030HOBOTO CJIOS
3emiu ans 4enoBeka u Ouocdeps! B menom. CtpaTochepHblii 030H U TPOMOC(HEpPHBIH 030H:




CXOACTBO U pa3nuuusi. MeXIyHapoJHOE COTPYAHUYECTBO B O0JIaCTH OrpaHUYEHHE
MPOU3BOJICTBA U UCMOJIb30BaHUS 030HOPA3PYIIAIONINX BellecTB. MOHpeanbCKUid TPOTOKOI.

KucnoTtHbie 10U 1 MpOIIecChl OKUCICHH TTpuMeceii B Tporochepe. POTOXUMUYECKUMA
CMOT.

2.2. T'unpocdepa 3emin

Bunst Bonm Ha 3emue. Ilpecnsie Bomel. ['mapomormueckuit 1ukn. [moGanbHble
9KOJIOTHUECKHE MpolOsieMbl ruapocdepbl. ['aBHbIE KaTHOHBI U AHUOHBI MPUPOIHBIX BOJI.
Kucnorno-ocHoBHOe paBHOBecMe B NpUPOAHBIX Bogax. LllemodyHocTs MNPUPOIHBIX BOJI.
OcHOBHbIE TMPUYMHBI, OJTanbl W TOCJIEICTBUS  3aKUCICHHS MPHUPOJHBIX  BOJIOEMOB.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC MPOILIECCHI B TMPUPOIHBIX Bogoemax. CrpaTudukanus
npupoaHbIX BogoeMoB. [Ipouecchl adTpodukaiu BogoemoB. [IpuunHbl U MOCIEICTBUS.

2.3. Jlutochepa 3emn

3emHass kopa. IlouBa. Ctpoenue mnouBeHHoro cios. CocraB noyB. OpraHuueckue
BellecTBa B MoYBe. POJb JKMBBIX OpraHU3MOB B ()OPMUPOBAHUU MOYBEHHOTO closi. Tspkenbie
MeTaibl B ouse. Jlerpananus nous. BogHas u BeTpoBas 3po3us MOUB.

Pazoen 3. Aumponocennoe 8o3delicmeue Ha OKpYjiCcaiowylo cpeoy U pPayuUoOHAIbHOe
NpUPOOONONb308aHUE

3.1. Tlpupomubie pecypcel. [loHsiTHE 00 OTXOAaX MPOHU3BOJICTBA H TOTPEOICHHS.
ManootxoaHble ¥ 6€30TXO0IHbIE TPOU3BOJICTBA.

3.2 Ilomstne 0  IUIAHETAPHBIX  TPAHHWIAX.  AHTPOIOTEHHBIE  BO3MYIICHUS
OMOTeOXMMHYECKUX ITUKIOB a30Ta U (pochopa. OCHOBHBIE MIPUHITUIIBI 3€JICHON XUMUHU.

Pazoen 4. Ycmortiuusoe pazsumue

[TonsiTne 06 ycroitumBoM pa3Butud. VcTopusi craHOBIEeHUs TMOHATHS. Bkiag
OTEUECTBEHHBIX  y4eHbIX. llemm  ycrodumBoro  passutuss OOH.  MexayHnapoaHoe
COTPYIHUYECTBO B 0O0JIACTH YCTOWYHMBOTO pa3BUTHS. [IpOMbINIIEHHAs SKONOTUS WU 3elieHas
XUMHUS KaK THCTPYMEHT 00€CTIeUeHUs YCTOMYHBOTO Pa3BUTHS. DKOJIOTHYECKas ITHKA.

4 O0beM AUCHMILIMHBI U BUAbI Y4e0HOI padoThl

N B 3auetneix | B akagem.
Bun yuebnoit paboTbl
eIMHULIAX qacax
O0mas Tpy10eMKOCTh JTUCHHUIINHBI 110 y4e0HOMY IJIAHY 3,0 108
Kounrakthas padora (KP): 1,78 64
Jlexumnu (JIek) 0,89 32
[Tpaktryeckue 3ausTus (113) 0,89 32
CamocrositebHas padora (CP): 1,22 44
Bua koHTpoOJIA: 3aueT - -
B yucGHoi paboTs! B 3ayeTHBIX B actp.
eIMHUIIAX Jacax
O0mas Tpy10eMKOCTb JTUCHHUIINHBI 110 y4e0HOMY IJIAHY 3,0 81
Kounrakthas padora (KP): 1,78 48
Jlexruu (JIek) 0,89 24
[Mpaktryeckue 3ausaTus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,22 33
Bua koHTpoOJIA: 3aUueT - -

AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIIHHBI
«KBanrToBasi xumus» (b1.B.04)
Kpucrannoxumus
1 Heab AUCHMILUIMHBI - JOTHYECKH OpPTraHM30BAaHHOE O3HAKOMIIEHHE C OCHOBHBIMU
MOHSATHUSAMH COBPEMEHHOW KBAaHTOBOW XWUMHHW; HM3YYCHHE MPHUHIIMIIOB OCHOBHBIX KBAHTOBO-
XUMHUYECKUX METOJOB pacueTa CTPOCHHUS U CBOMCTB XMMUYECKUX CUCTEM; O3HAKOMJIEHUE C



OCHOBHBIMM  IIPEICTaBICHUSMHM TEOPUM  XUMHUYECKOW CBA3M W MEKMOJIEKYJISPHBIX
B3aMMOJICHCTBHIA; O3HAKOMJICHHE C OCOOCHHOCTSAMH XMMHYECKOH CBSI3M, MEXMOJICKYISPHBIX
B3aMMOJCHCTBUM U CBOMCTB MOJEKYJSPHBIX CHCTEM; O3HAKOMIICHHE C JJIEMEHTAMH METOZOB
KBAaHTOBO-XMMHUYECKOIO OINMCAHUS XUMHUYECKHX pEaKlUil; O3HAKOMIIEHHE C KBAaHTOBO-
XUMUYECKMM OIMCAHUEM OHJIEKTPOHHOM CTPYKTYpbl TBEpPIbIX TeJ; HNPUOOPETEHUs HaBBIKOB

paboTel C  OCHOBHBIMH

UCIOJIb3yEeMBbIMHU Ha MPAKTHKE.
2 B pe3syabrare

0akajlaBpHAaTa J0JIKeH:

KBAHTOBO-XUMHUYCCKUMHU

H3YyYCHUHd TUCHUIIJINHBI

KOMIIBIOTEPHBIMM ~ IIPOrpamMMaMH,

o0yyamomuiica 10 Mnporpamme

Obnadams CIEeayIONIMMU KOMIETEHIUSIMU:

dopmupyemMbie KOMIETEHIIHT

NHauKaTopbl JOCTHKEHUS] KOMIETEeHIIUI

IMK-4 CnocobeH uCHoONb30BaTh MOTYYCHHBIE
3HaHUS TEOPETUICCKUX OCHOB
(dyHIaMEHTAIBHBIX Pa3/Ie]IOB XUMHUHU TIPU

IIK-4.1. Hcnonb3yeT 3HaHMUSI TEOPETUUECKUX
OCHOB (yHJAMEHTAJIbHBIX pa3eioB XUMHUH
IIpU peUIeHUH TPOo(eCcCHOHANBHBIX 3a7a4

peleHnr mMpodeCCHOHANBHBIX 3a/1a4

IIK-5 CnocobeH uCHOIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH B
pohecCHOHANBHOM IS TEIbHOCTH

IIK-5.1. Ucnons3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JOUCUUTUIAH B
npodeccoHaNbHON AEATEIPHOCTH

B pesynbpraTe u3yyeHus AUCUUIUIMHBI 00yJYaroIUiCs JOJIKEH:

3name:

- OCHOBHBIE II0JIOKEHUSI KBAHTOBOM XMMHUH, COBPEMEHHON TEOPUU XUMUYECKOU CBA3U U
MEKMOJIEKYJISIPHBIX B3aMMOJEHCTBHM U IPUMEPHI €€ NPUMEHEHHS K KOHKPETHBIM XUMUYECKUM
CUCTEMaM,;

- IPUHLIMUIBl KOJWYECTBEHHON XapaKTEpPU3allMM aTOMHOM W JJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJISIPHBIX CUCTEM,;

- OCHOBHBIE B3aUMOCBSI3H MEX]Ty JJIEKTPOHHOU CTPYKTYPOH M (PU3HKO-XUMUIECKUMHU
CBOMCTBAaMH BEILIECTB, JICXKAIINE B OCHOBE YIIPABJIICHUS CBOMCTBAMU MAaTE€pPUAJIOB;

- BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHWUYECKUX PACYETHBIX METOIOB U
00acTy UX MPUMEHUMOCTH.

Ymemy:

- IPUMEHATHh KBAHTOBO-XUMHUYECKHE ITOAXO0BI U METOJIBI JUIsSI pacueTa, MHTEPIPETALUU U
IIpEACKa3aHus CTPOCHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:

- DJIEMEHTapHBIMU HaBbIKAMH ITPUMEHEHUS KBAHTOBO-XMMUYECKUX MOJXOJ0B U METOJOB
IIpU  PEIICHWM TPAKTUYECKUX TEXHOJOTMYECKMX 3a4ad M CTAHJAPTHBIMM  KBaHTOBO-
XUMHYECKHUMH KOMIIBIOTEPHBIMU IIPOrPaMMaMH.

3 Kparkoe coaep:kanue JMCHUTIHHBI

Bseoenue. Ilpenmer kBaHTOBOM Xumuu. Posib KBaHTOBOW XHMMHUM B  ONHCAHUHU
XUMUYECKHUX SIBIICHMA M IPOLECCOB. B3aMMOCBA3b KJIACCMYECKOM M KBAHTOBOW MOJENEH
MOJIEKYIL.

Pazoen 1. Obwue npunyunoi.

OCHOBHBIE TOJOXEHUS KBAaHTOBOW MEXAaHMKH. BapuanuoHHBI METOA HaxOXKICHUS
BOJIHOBBIX (pyHKUMH. [Ipubnmkenne He3aBUCUMBIX YacTUIl. MeToj caMOCOIrIacOBaHHOTO TOJISL.
[TpubnuxeHne LEHTPAIbHOTO TOJSA. ATOMHBIE OpOMTaTM M UX  XapaKTePUCTUKU.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHON BOJHOBOM QyHkiuu. CrnuH-opOutanu. [leTepMuHaHT
Cneittepa. Metonel Xaptpu-®oka u Kona-llIama, Xumuueckas TpaKTOBKa pE3YyJIbTaTOB.
DNeKTpOHHbIE KOH(UTYpaIlMX aTOMOB C TOYKU 3pE€HUS] KBAHTOBOW XMUMHH.

Pasoen 2. Memoovwl kéanmosoii xumuu.

[Ipubnmxenne bopua-Onnenreiimepa, aguabaTHyecKuil TMOTEHIMAT W IOHSATHE
MOJIEKYJSIpHOM  cTpykTypel. Metoael  Xaptpu-®oka u Kona-llloma 1 Monexynsl.
[pubmmxenne MO JIKAO.




OnekTpoHHass Koppemsanus. Meron KOH(GHUTYPAIlMOHHOTO B3aMMOJEUCTBHs. Teopus
BO3MYyIIeHUH. Pacuer 3Heprun qucconuanuy XMMUYECKUX CBA3CH.

Uepapxus meToA0B KBaHTOBOW Xumuu. Hesmmupuueckass KBaHTOBasi XuMHs. ba3ucHbie
(GyHKIMU U1 HEOMIHPUUECKUX PAacueToB. ATOMHBIE H MOJEKYIApHBIE Oa3ucHble HaOOphl. Poib
0a3UCHBIX (PYHKIIMI B OMUCAHUH CBOMCTB MOJIEKYIL.

[TomysmMnupudeckne METOIbl. p-3JeKTpoHHOe npubnmxenue. Meron Ilappusepa-Ilomnna-
[Tappa. [IpocToii u paciIupeHHbIA METOIbI XFOKKEJIS.

ToyHOCTH KBAHTOBO-XMMHUYECKHX PACYETOB XMMHUECKHUX CBOWCTB MOJIEKYIL.

Pazoen 3. Xumuueckas cesa3v u medcmonexkyiapHole e3aumooeticmsus. Keanmogo-
Xumuueckoe onucanue peakyuil u 21eKmpoHHas CmpyKkmypa meepovix meil.

OpOuTanbHas KapTUHA XUMUYECKOW CBA3M. KOHCTpyKTMBHas U JI€CTPYKTHUBHAS
uHTephepeHys opoutaneid. MonekynsipHble OpOUTANM U UX CUMMETPHIHAS KIaCCU(PUKAIIHSL.
DNeKTpOHHbIE KOH(UTYpallMM JBYXaTOMHBIX MOJIEKYJI. AHalMU3 3aceleHHOCTe opOuTanei mo
Mamnukeny. [IonaTHE 0 3apsAnax ¥ NOPsAIKAX CBS3EH.

[IpocTpancTBeHHOE —paclpeiesieHue AJIEKTPOHHOW 1oTHOCTH. JledhopmannonHas
AJIEKTPOHHAS IUIOTHOCTh. TOMOJOrMYecKasi TEOpUsi XUMUUYECKON CBSA3H. DIEKTPOCTATUUYECKUM U
SHEPTreTUYECKUI aCleKThl ONMUCAHUS XUMUUECKOU CBSI3HU.

DNEKTPOHHOE CTPOEHME MHOIOATOMHBIX  MOJIEKYN.  ODJIEKTPOHHO-KOJIeOaTeIbHbIE
(Bubponnsie) 3¢ dexTsl B Monekynax. Dddekt SAna-Temnepa.

KBaHTOBO-XMMHUYECKMI aHAIN3 MEKMOJICKYJSIPHBIX B3auMOJeHCTBHUA. Bonopoanas
CBA3b. DJIEMEHThI KBAHTOBOM XMMHUU HAHOPA3MEPHBIX CUCTEM.

KBaHTOBO-XMMHUYECKOE OINMCAHUE XMMHUYSCKUX PEAKIMil B ra3oBoil ¢aze. [loBepxHOCTH
MOTEHUMAIBHON 3HEPruM XuUMUYecKoW peakuuu. IlyTh Xumuyeckoil peakuuu, KOoOpAHHaTa
peakimu. [lepexogHOe COCTOSHME WJIM AaKTUBUPOBAaHHBIM KomIuiekc. OcoOble  TOYKH
PAaBHOBECHBIX M MEPEXOJHBIX COCTOSIHMM. MeToabl ONMCAaHWS XMMHUYECKHX PEaKLU: TeopHs
BO3MYILEHUH, METOJ| KOOPAMHATHl pEaKlUu, METOJ TIPAHUYHBIX MOJEKYJISpPHBIX OpOuTane
Oykyu. MIHIEeKChI peakIIMOHHOM CITIOCOOHOCTHU. DNEKTPOCTATUYECKUN TOTEHITUA.

OAHOANEKTPOHHBIE BOJHOBBIE (YHKIMM B KpUCTAZIaX W METOAbl HMX pacyeTa.
[Tpubmxkenne JOKaNbHOW TJIOTHOCTU. YpoBeHb Depmu. 30HHAS CTPYKTypa TBEPABIX TEl U
o0ycioBJeHHbIe €0 cBoicTBa. KilactepHoe mpuOIMkeHHe M €ro MpUMEHEHHUe JUIsl aHalu3a
AJEKTPOHHOTO CTPOEHMSI KPUCTAIIMYECKUX HEYHOPSAOYEHHBIX M aMOpP(HBIX Tes (CHIIMKATHI,
CTEKJIa, TOJIUMEPHI).

3axniouenue. KBaHTOBasi XMMHUS KaK MHCTPYMEHT MPOTHO3a B XUMUHU.

4 O0beM yueOHOI TUCIUNIHHBI

o B 3aueTHBIX B akanewm.
Bunaer yue6HOM paboThI

eIMHUIIAX yacax
O01mas Tpya10eMKOCTb TMCUMILUIMHBI M0 Y4eOHOMY IJIaAHY 4,0 108
Konrakrnas padora (KP): 2,22 80
Jlextuu (JIek) 0,89 32
[TpakTiueckue 3anatus (I13) 1,33 48
CamocrositenbHas padora (CP): 0,78 28
Bua KOHTpOJIA: IK3aMeH 1 36
Bunel yue6HOM paboThI B 3aueTHBIX B acrp.

eIMHUIIAX yacax
OO0mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4eOHOMY IJIAHY 4,0 135
Konrakrhas padora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Mpaktudeckue 3ausTus (113) 1,33 36
CamocrositesibHas padora (CP): 0,78 21
Buja koHTpOJISI: 3K3aMeH 1 27




AHHOTanuA pado4yeil NPOrpaMmMbl JUCUMILIHHBI
«Kpucramnoxumusn» (b1.B.05)
1 Henun aucHumiIuHbl — GOPMHUPOBAHKE Yy CTYACHTOB TPEICTABICHUS O BHYTPEHHEM
CTPOCHHH TBEPJOrO Tejla U B3aHMMOCBS3U €r0 BHYTPEHHErO CTPOEHHUs C BHelIHeH (opMoil u
(PU3UKO-XMMHYECKUMH CBOMCTBAMH TSI CO3JIaHUS (PYHKIIMOHAIBHBIX MaTEPHUATIOB.

2 B pe3yabrarte
0akajiaBpuaTa J0JI3KeH:

H3y4YCeHUHd JTUCHMUIIJIUHBI

o0yyamouuiicas 1m0 mnporpaMmme

Obnadams cneayOUMMI KOMIIETEHIIUSIMU:

®opMupyemMble KOMIIETEHINH

NHaukaTopbl 10CTHKEHUS] KOMIIETeHIIH

IMK-4 CnocobeH uCHoONb30BaTh MOJTYYCHHBIE
3HaHUS TEOPETUICCKUX OCHOB
GyHIaMEHTAIBHBIX ~ Pa3lelioB XHMHH IIPH
peneHnH NpoheCCHOHATIBHBIX 33124

IK-4.1. Vcnonb3yeT 3HAHUS TEOPETHYCCKUX
OCHOB (pyHIAMEHTAIBHBIX PAa3/ICTIOB XUMHH
IIPY pelIeHUH MPO(HECCHOHANBHBIX 3a/1a4

IIK-5 ChoocobeH WHCIOJB30BATE OCHOBHBIE
3aKOHBl C€CTECTBCHHOHAYUYHBIX JUCIHMIUIMH B
poeCCHOHAIBHON e TETbHOCTH

IIK-5.1. Hcnons3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JTUCLUIUINH B
po(heCCUOHATILHOM IS TCIIbHOCTH

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06y11a101m/11710;1 JOJDKCH:

3nams:

- OCHOBHBIC 3aKOHBI U ITOHATHUA KpI/ICTaJ'IJ'IOI‘pa(bI/II/I, KpUCTANIOXUMHWHU, MUHCPAJIOTUHU U

nerporpaduu;

- 001IHe MPUHIMITBI KJIaCCHU(DUKAINU KPUCTAITUIMIECKUX CTPYKTYP;
- OCHOBHBIE METO/IbI UX M3YYEHUS UCCIICIOBAHUS KPUCTAIIIOB M X (PU3UKO-XUMHUYECKHE

CBOIICTBA.
Ymems:

- pfliaTthb 3aga4r, CBA3AHHBLIC C OIIMCAHUCM CHUMMCETPUU U BHYTpeHHeﬁ CTPYKTYPhI

KpHUCTAJJIOB;

- YCTaHaBJIMBATh B3aMMOCBS3b MEX/Y KPUCTANINYECKON CTPYKTYpol U (pusuko-

XUMHNYECKUMU CBOI\/'ICTBaMI/I;

- UCIIOJIB3Ys 3HAHUA OCHOBHBIX JUAI'HOCTHYCCKUX CBOICTB MUHCPAJIOB U TOPHBIX IMOPOI

MPOBOJUTH UX OMHCAHUE;

- HCIIOJIB30BATH COBPCMCHHBLIC I/IHTepHeT'peCprLI, TeMaTU4YecKue Oa3bl JaHHBbIX H
MOACIIMPOBAHUC B IMPUKIAIHBIX IMporpamMmmax MJIA COCTABJICHUA ONHWCAHUA 3aJaHHOT'O

KPUCTATTNYECKOTO BEIIECTBA.
Braoems:

- HaBbIKaMH I/I,ZLCHTI/I(I)I/IKaI_II/II/I BCIICCTBA 11O JAaHHBIM Ka4C€CTBCHHOI'O peHTFeHOCI)aL’sOBOFO

aHajmn3a;

- MCTO,Z[I/IKOﬁ MNPpOBCACHUA KPUCTAJUIOONITUICCKOTO U UMMEPCUOHHOI'O MECTONOB aHAaJlIn3a
MHHEPATIOB U HCKYCCTBCHHBIX KPUCTATINIMICCKUX ITPOAYKTOB.

3 Kpartkoe coaep:kaHue AU CHUILIMHBI

Bseoenue. Conepxxanue u 3agauu kypca. CBs3b KpHcTauiorpaduu, KpUCTATIIOXUMUH,
MUHEpPAJIOTUU U TeTporpaguu ¢ OOLIEeTEOPETUYECKUMH AMCUUIUIMHAMUA M CHEelHaIbHBIMU

KypCaMH.
Paszoen 1. Kpucmannocpagus

IlonsTue o KpucTtajuiax: KpUCTaJNIMYECKasd U MPOCTPAHCTBCHHAA PCHICTKH, XapaKTCPHBIC
CBOMCTBa KpHUCTAJIOB, CUMMCTPH KaK IIPUHIAIL KJ'IaCCI/I(I)I/IKaI_[I/II/I KpHUCTAJIJIOB, IIOHATHUC 00




M30TPOMHBIX M  AHU3OTPOIIHBIX  KpUCTAUIaX, MEXAYHApOJHAs CUMBOJIMKA, IIPABUIA
KpUCTAIIOrpaueckoil YCTAaHOBKH KPHUCTAIJIOB, CTepeorpaguueckre MPOSKIHA W TPOSKIUU
rpaHel KpUCTasIoB.

@opMBI HIICATBHBIX KPUCTAJUIOB: OCHOBHBIC 3aKOHBI KPHUCTAIOTpapuu, TOHATHUS
MIPOCTHIX U KOMOMHUPOBAHHBIX (POPM OrpaHeHUsl, MPOCThIE (OPMBI OTpaHEHUS HU3LIEH, cpenHen
Y BBICIIEH KAaTErOpHid, CAMBOJ IPOCTON (DOPMBEL.

PeanbHble KpucTauibl: OCHOBHBIE METOJbI BBIPALIMBAHUS KPUCTAJLUIOB U3 PAacCTBOPOB M
pactuiaBoB, GOPMbI PEATBHBIX KPUCTAIIOB.

Pazoen 2. Kpucmannoxumus

Kpucrannoxumuueckre XapakTEpPUCTHKUA CTPYKTYpbl KPHUCTAIOB: TMOHATHE 00
3JIEMEHTaX CUMMETPUU KPUCTALIMYECKUX CTPYKTYp, peuietkax O.bpaBs v mpocTpaHCTBEHHBIX
rpynnax cummerpun no E.C.DenopoBy u A.lllendmucy, ompenenenue uncna (HopMyIbHBIX
€AUHUL, KOOPJAVHALIMOHHBIX YUCEI U KOOPAUHALMOHHBIX MHOTOTPAaHHUKOB, '€KCAarOHAJIbHAS U
KyOudeckas IJIOTHEHIINE YITaKOBKU, pacueT PEHTI€HOBCKOM TIOTHOCTH.

Krnaccudukanus KpucTaluIMuecKuX CTPYKTYp: ONMHMCAHUE OCHOBHBIX CTPYKTYPHBIX THIIOB
MPOCTBIX, OWHAPHBIX M CIIOXKHBIX COCAWHCHHM, TOHSTHS W30CTPYKTYPHOCTH, M30MOP(H3M U
nouMop(u3M, KPUCTAIUIOXUMHUYECKAss KiIacCU(pUKAlUs CHUIUKATOB, OIMNHCAHUE CTPYKTYP
OCHOBHBIX MOAM(UKAIUN KpeMHe3ema (KBapll, TPUJAUMHT, KPUCTOOAIHMT) W HEKOTOPBIX
CUJIMKATOB.

OcHoBHBIE (UBHKO-XMMHUYECKHE CBOMCTBA KPUCTAUIOB U MX B3aUMOCBSI3b CO CTPYKTYPOKH
U TUIIOM XHMHYECKON cBs3u. COBpPEMEHHbIE METOIbl HCCIEAOBAaHUA KpHCTALIoB. OOmiue
MPEJICTABICHUSI O PEHTICHOBCKHX METOJaX aHajn3a M KadeCTBEHHOM PEHTTeHO(a30BOM
aHanu3e, UACHTU(UKAIHS BEIIEeCTBa MO JaHHBIM PEHTIeHO()a30BOro METO/Ia aHaIH3a.

3. Munepanozus u nempoepagus

OO6mue cBefeHus 0 MUHepasiax: Kiaccu(uKalus MUHEPAJIOB IO XUMUYECKOMY COCTaBy U
OCHOBHBIE€ TIPEICTABUTENIN PA3HBIX KJIACCOB, IMArHOCTHYECKUE CBOMCTBA MHHEPATIOB (FE€HE3MUC,
Moponorus, XMMHYECKH COCTaB, I[BET, LIBET YepThl, OJECK, TBEPAOCTb, CIANMHOCTH,
MPO3PavHOCTh, IUIOTHOCTH). OmnpeneneHne MHHEPAIOB 10 UX  (PU3UKO-MEXaHUICCKUM
CBOWCTBaM.

[TonsiTHE O TOPHBIX MOPOJAX: CHCTEMATHKa TOPHBIX TIOPOJ MO TeHE3UCY, KIacCuDUKaIus
MAarMaTU4eCKUX W OCAJ0YHBIX TOPHBIX MOPOJ, OMHCAHHUE NPEACTABUTENECH pa3HbIX THUIIOB
TOPHBIX TOPOJ, OCHOBHBIE XapaKTEPUCTHKU TOPHBIX MOpOJ (TE€HE3UC, MUHEPAIbHBI COCTaB,
CTPYKTYpa, TEKCTypa, TBEPJIOCTh, INIOTHOCTh TOPHBIX 1mopoj). OmnpeieneHrne TOPHBIX MOPOJ 0
uX (pU3UKO-MEXaHUYECKHM CBONCTBAM.

4. Memoovl onmuuecko2o aHaiuza meepovlx eeulecmas

OcCHOBHBIE TIOHSITUSI ONITUYECKOTO aHAJM3a TBEP/ABIX BEIIECTB: MOJSAPU3AIMSI U TBOWHOE
Jy4enperoMIIEHUE CBETa B KpHUCTAJIaX, MOKa3aTeau MPEIOMIICHUS], ONTUYECKUE MHIUKATPUCHI
KPHUCTAJUIOB BBICIIEH, CPEIHEN M HHU3IIEH KaTErOpUH, JUCIEPCHUS MHAUKATPUCHI, aHU3OTPOIIHS
MIOTJIOLIEHUS CBETa KpUCTAITIAMH (TIJICOXPOU3M).

Knaccudukaims MUKpOCKOIIOB U MX BO3MOXKHOCTH JIJISI UCCIEAOBAHUS KPUCTATITHYECKUX
1 aMOp(HBIX BEUIECTB, B TOM YHUCJE U METporpaduyueckoro aHajau3a MHHEPAJIOB M TOPHBIX
MOPOJ.

Kpucramnoontuuecknii W MMMEPCHOHHBIA ~ METOJBl  aHAJIM3a  MHUHEPAJIOB H
HCKYCCTBEHHBIX KPUCTAUIMYECKHUX MTPOIYKTOB (CTEKIIA, KEPAMUKH, KIMHKEPOB).

4 O0beM y4eOHOMH JUCIHIJIMHBI

. B 3auetHBIX B akanewm.
Bunsl yueOHoI paboTh

CANHNIIax qacax
O01asi TPY10€MKOCTh TUCHHUIIIHHBI 0 Y4eOHOMY IUIAHY 3 108
Kounrakthas padora (KP): 1,78 64
Jlexruu (JIek) 0,89 32

[Tpaktuueckue 3anstus (113) 0,89 32




CamocrositesbHas padora (CP): 1,22 44
Bua koHTpOJIA: 3aUueT - -
N B 3auetrnpix | B actponomMm.
Bunpl yueOHoI paboThI
€IMHULIAX yacax
OO0mast Tpy10eMKOCTb TUCHUILINHBI 10 Y4eOHOMY IJIaHy 3 81
Kounrakrhas padora (KP): 1,78 48
Jlexumu (JIex) 0,89 24
[Mpaktuueckue 3anstus (113) 0,89 24
CamocrositesbHas padora (CP): 1,22 33
Bua koHTpOJIA: 3aUeT - -
AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIHHBI
«Ixonomuka» (b1.B.06)
1 Heap AMCHUNIMHBI - TIONYyYEHUE CHCTEMbl 3HAaHUM 00 HSKOHOMHYECKHX
3aKOHOMEPHOCTSX  (PYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  IPOW3BOJICTBA B  CHCTEME

HaHI/IOHaHBHOﬁ 9KOHOMHUMKHU, (I)OpMI/IpOBaHI/Ie 3KOHOMHNYCCKOI'O MbBIINIJICHUA M HCIIOJIB30BaHHC
IMOJIYUYCHHBIX 3HAHUM B HpaKTHIIGCKOﬁ JACATCIIBHOCTH.

2 B pe3syabtarte
0aKaJlaBpHaTa 10JI/KeH:

H3YYCHUSI TUCHUIIJIMHbI

o0yyawuuiics 1o nporpaMmme

Obnadams cneayOUMMHI KOMIIETEHIIUSIMU:

@®opMupyeMble KOMIIETEHIMU

NuaukaTopsbl 10CTHKEHUS KOMIEeTEeH Ui

YK-1  CnocoGeH  OCyIIECTBISATH
TIOUCK, KPUTHYECKUN aHAIN3 U CUHTE3
UH(pOpMAaIINU, TPUMEHSITh CHCTEMHBIN
HOJXOJ] JUIsl PEIICHUS TOCTABICHHBIX
3a71a4

YK-1.1. Ananm3upyer 3amady, BbIACIHsAS c¢¢ 0Oa30BBIC
COCTaBIISIOIINE;

YK-1.2. Onpenensier, MHTEPIPETHPYET U PAHKUPYET
nHpopMarIuto, TpeOyemyto JUISL perieHus
MOCTaBJICHHOM 3a7a4M;

YK-1.3. OcymectBnsieT MNOUCK WHGOpPMALUU IS
pelieHust MOCTaBIEHHON 3a/1au MO Pa3IMYHBIM THIIAM
3a1poCcoB;

YK-1.4. TIpu oOpaboTke nHPOpMAIIUU OTINYAET PaKThI
OT MHEHUH, HHTEepIpeTanuif, OLEHOK, (opMHUpYyeT
COOCTBEHHBIE MHEHUSI M CYXXJEHUS, apryMEHTUPYET
CBOM BBIBOJIbI M TOUKY 3pEHHS, B TOM YHCIIE C
npuMeHeHneM (Hprunoco(pcKoro NOHATUHHOTO anmapara.
YK-1.5. PaccMaTpuBaeT u mpejuiaraeT BO3MOXKHbIE
BapHaHThl PEIICHUs MOCTABJICHHOM 3aJauM, OLEHUBas
UX JIOCTOMHCTBA U HEJOCTAaTKU

InK-3 CnoocobeH BBIITOJIHATE
CTaH/IapTHBIC oreparuu o
npeyIaraéMbIM METOIUKAM

IIK-3.1. BrimonHser craHzapTHBIE ONEpaluud 0
MpejaraéMblM METOJAMKAM NPU PEUICHUH KOHKPETHBIX
npoecCHOHATBHBIX 3aa4

B pe3ynbTaTe n3ydeHust IUCHUILUIMHBI 00y4aromunics JOMKEH:

3name:

— OCHOBBI 5KOHOMHKHU B Pa3JIMYHBIX C(I)ean KHN3HCACATCIIBHOCTH,




— MeTOo/bI pa3paboTKH ONEepaTUBHBIX U MPOU3BOJCTBEHHBIX IIJIAHOB;

— METOBI U CIIOCOOBI OIJIaThHI TPYAA.

Ymemo:

— COCTaBJIATH OTYETHI IO BHIOJHEHUIO TEXHUYECKUX 3a/IaHUil;

— TOTOBUTH UCXOJHBIE JAHHBIE JIJIsl BBIOOpA M OOOCHOBAHUSI HAYYHO-TEXHUUYECKUX U
OpPraHMU3aLMOHHBIX PELIEHUI Ha OCHOBE 3KOHOMUYECKOTO aHAJIN3a;

— paspabarbiBaTh OIEpaTUBHbIE IUIaHBI PA0OT TMEPBUYHBIX MPOH3BOICTBEHHBIX
MIOAPA3ACIICHUMN.

Braoemy:

— MeTOoJaMH M MHCTPYMEHTAaMHU IPOBEACHUS SKOHOMHYECKOTO aHaju3a 3aTpaTr U
PE3yNIbTATOB IEATEIbHOCTH POU3BOACTBEHHBIX MOIPA3/ICICHUN;

— UHCTPYMEHTAMHM IUIAHUPOBAHUS U BBIMIOJHEHUS MEPONPUSITHI 1O MPOU3BOJCTBY
TPOYKIHH.

3 Kparkoe coaepxxanue AU CUHITUHBI

Pa3zoen 1. Beeoenue. OcHobl pblHOUHOU IKOHOMUKU

DkoHOMHYECKHE MOoTpeOHOCTH, Ojara U pecypchl. OOIIECTBEHHOE MPOU3BOJICTBO M
HSKOHOMHYECKHE OTHOHICHHUs. [IpOon3BOICTBEHHBIE BO3MOYKHOCTH OOIIECTBA W YKOHOMHYECKHUIA
BbIOOp. KpuBas mnpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH YOBIBAaIOIIEH MpeesbHOM
nosie3HocTUM. TpagunuoHHas 3koHoMuueckas cuctema. COOCTBEHHOCTh: ()OPMBI U MYTH HUX
npeoOpa3oBaHusd. PelHOUHBIM MexaHu3Mm copoca U mnpemnoxkeHus. CoBeplieHHas U
HECOBEpIIeHHAss KOHKYpeHInU. CyIIHOCTh M YCIOBHSI BOBHUKHOBEHHUS PhIHKA. BUIBI PHIHKOB U
ux crpykrypa. Oynkuuu peinka. ToBap u ero cpoiictBa. Copoc U MpeayoKEeHUE Ha pPHIHKE.
[lonatue «dnactuaHocThy. CoBeplIeHHAss W HECOBEPIIEHHAs KOHKYPEHIWH. MOHOMOMusI.
Onurononus. [loHsATue HaAIMOHANBHOW HSKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. Ilorpebmenuss u cOepexenus. IlpousBoacTBo, oOMEH U  pacmpeneiceHue.
[ToTpebnenue, cOepexenre, UHBECTUIIMH TOBApOB U yciyr. @uHaHCOBask cucTeMa u (pMHAHCOBas
nonuTHKa obmiectBa. Hanoru u Hanmorosas cucrema.

Paszoen 2. dxonomuueckue ocHo8b1 ynpasnenus npou3e00Ccmeom

[Ipennpusitie Kak CyOBEKT pPBIHOYHOTO XO3SHCTBA. JKOHOMHUYECKHE 3aKOHBI U
0COOEHHOCTH MX TMPOSBICHHUA Ha TMpennpuatud. Poip crnenmanucta XHMHYECKOM
npombIlieHHOCTH. [Ipennpusitie B cucTeMe pPBHIHOYHOM SKoHOMHKH. [lpeampusitme — kax
CyObeKT U  OOBEKT MpeINpUHUMATEIbCKON  JEesATEeIbHOCTH. 3akoHojaTelbHas  0Oa3a
MPEINPUHIMATEIBCKON JIeATENIbHOCTH. HOpMaTHBHO-TIpaBOBBIE AaKTHI, PETJIaMEHTHUPYIOIINE
NesITeNbHOCTh mpeanpuarus. OpraHu3allMOHHO-TIPaBOBblE (OPMBI  HPEANPUHUMATEICKON
JEeSTeTBbHOCTH M KpUTEPHH UX BBIOOpa. DopMbI cOOCTBEeHHOCTH. BHENIHAS M BHYTPEHHSS Cpefia
npeanpusaTus. MarepuanbHO-TeXHHUYecKass 0a3a mnpousBoacTBa. CwIpbeBas M TOIUIUBHO-
sHepreTudeckass 0a3a XHMHYECKHX TIPOM3BOACTB. I[IpOM3BOICTBEHHAas mporpaMma |
MIPOU3BO/ICTBEHHASI MOILHOCTh MpeanpusaTus. KauecTBO U KOHKYPEHTOCHOCOOHOCTh MPOAYKIIUH.
DKOHOMHYECKOE€  O0OCHOBaHME BbIOOpa ChIpbS H  ToliuBa. PecypcocOepexeHue.
ANbTepHATUBHBIE MCTOYHHK ChIpbS M HHEpruu. MaTepuallbHO-TEXHUUYECKUE PECYpPCHI
npeanpusatis. OCHOBHBIE TMPOW3BOACTBEHHBIE (DOHABI XUMHUYECKUX TPEANPHUITAN: TIOHSTHE,
knaccudukanus u cTpykrypa. IloHsTHe u cTpyKTypa, U OILIeHKa OCHOBHBIX cpeacTB. [lokaszarenu
WCTIOJIh30BaHUSI OCHOBHBIX TPOM3BOJCTBEHHBIX (oHAOB. M3HOC M amopTH3amus, W OIEHKa
3G (EKTUBHOCTH MCIIOIB30BaHUS OCHOBHBIX MPOM3BOJACTBEHHBIX (OHIOB. BocmpouspoacTso
OCHOBHBIX cpeacTB. OOOpOTHBIE CpEICTBAa NPEANPHUITHS: TOHATHE, COCTaB M CTPYKTYpa.
Hctounuku ¢opmupoBanus 0OOpOTHBIX cpencTB. OO00paunBaeMOCTb OOOPOTHBIX CPEACTB.
MarepuanbHble 3amackl Ha MpeanpusTau. TpyaoBbie pecypcebl mnpennpustud. I[lepconan
OPEaNpusATHs U €ro cTpykrypa. O((eKTHBHOCTH HCIONB30BaHHUS MEpCOHanNa M paboyero
BpemeHH. [Ipon3BoauTENBHOCTh TpyAa U oruiata Tpyda. OpraHuzanus 3apaOOTHOM IUIaThl Ha
npeanpusaTHi. IIpou3BOAUTENBHOCTh TpyHa: IMOHATHE, IOKa3aTeld M METOAbl H3MEpeHUs.
WupuBuayanbHas u oOmiecTBEHHAs] TIPOU3BOJUTEIBHOCTD Tpyda. Pe3epBel u GakTOphI



MOBBIICHUST MPOU3BOJUTENLHOCTH Tpyna. DOpMBL, CUCTEMBI M pa3Mep OIUIaThl Tpylaa Ha
MPEINPUSATHH.

Pa3zoen 3. Texnuxo-sxonomuyeckull aHaiu3 UHHCEHEPHbIX peuleHull

Jloxonel W pacxXoAbl HAa MPOU3ZBOJCTBO, W PEATU3ANUI0 TMPOIYKIUU TPEIIPUITHUSL.
W3nepxku TpOM3BOACTBA MPOAYKIMU (ce0ECTOMMOCTh), NPHOBUIb, PEHTAOETBHOCTH |
neHooOpazoBanue. lloHsaTHe 3arpaThl Ha TMPOM3BOACTBO U peajU3alUi0  MPOIYKIIHH
(cebectoumocTh). Buasl u 3HaueHue kiaccupukauuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO W PEAM3AIMI0 MPOAYKIHH. TEeXHUKO-DKOHOMUYECKHA aHAIM3 WHXKCHEPHBIX
pemiennid. OcoOEHHOCTH pacueTa 3arpaT Ha MPOHU3BOACTBO M peaIu3alyi0 MPOAYKLUHUU B
KOMIUICKCHBIX ~MpOoM3BOJCTBaX. OCHOBHBIE IyTH CHWXXCHHS 3aTpaT Ha  IPOU3BOJICTBO
npoaykuuu. Jloxoasl mpennpustus. [lonsatue npuObUIM U 10X0Aa MPEANPUATUS, METOIBI HX
pacdera. PeHTaOenbHOCTh, €€ BUABI M METOABI pacuera. [IyTW TOBBIIICHHUS TPUOBUIA U
peHtabenpbHOCTH Ha mnpeanpustusx. lLleHooOpa3oBanue u 1eHoBas mnonuTuka. llena Ha
MPOAYKIIMIO M TPUHIUIBI [eHOOOpa3oBaHus. Bumel 1eH. CTpyKTypa IEHBI, CHUCTEMa IIEH.
Bzaumocssisau 1eH u wusnepxkek. llenoBas mnonuTtuka. Pa3paboTka 1eHOBOW cTpaTeruu.
DUHAHCOBO-KPEIUTHBIC OTHOIICHUS TPEANPUATHNH W CUCTeMa HayoroobmoxxeHus. [lonsTue,
COCTaB U CTpyKTypa ¢uHaHCOB mnpeanpuatus. llpunHuunel HamorooOnoxenus. Hamoru u
IJIATEeKH, YCTAHOBIICHHBIC 3aKOHOJATECILCTBOM: BHUJBI, CTaBKU, OOBEKTHI HAJIOTOOOJIOKCHUS U
CPOKH YILIAThI HAJIOTa B OFOJIKET.

4 O0beM y4eOHOM JUCIUIJIMHBI

Buppl yue6HOM paboThI 3aquT))HI)1x B axanem.
eIMHULIAX Hacax
O0mas TpPyA0EMKOCTh JUCHHUIINHBI 110 y4eOHOMY IIAHY 3 108
Kounrakthas padora (KP): 1,78 64
Jlexuu (JIek) 0,89 32
[TpakTuueckue 3anarus (I13) 0,89 32
Camocrositeabnast padora (CP): 1,22 44
Buja koHTpOJISI: 3a4eT ¢ OLEeHKOM - -
B B actponom
Bunsl yaeOHOM paboThI 3aYeTHBIX '
eIMHUIIAX Hacax
OO01mas TPY10eMKOCTh JTUCHHUIIJIMHBI 10 YYeOHOMY MJIaHY 3 81
Konrakrnas padora (KP): 1,78 48
Jlexuunm (Jlek) 0,89 24
[Tpaktuyeckue 3ausaTus (113) 0,89 24
CamocrositesnbHas padora (CP): 1,22 33
Buja koHTpOJISI: 3a4eT ¢ OLEeHKOM - -

AHHOTaIUs padoyeil MPorpaMMbl THCITUTITHHBI
«IIpaBoBenenue» (b1.B.07)
1 Henap TMCHUNIMHBI — OBJIAJICHUE OCHOBAMH ITPABOBBIX 3HAHUH M (OpMHUpPOBAHUE
MPaBOBOM KYJIbTYpPhl aKTUBHOTO, 3aKOHOMIOCTYIITHOTO IPaXKIaHUHA.
2 B pe3yabTrare Wu3yYeHHsl AUCHUILVIMHBI O0y4yamomuiicsi Mo mporpamme
O0akajiaBpuaTa J10JI/KEeH:
Obnadams CIEAYIONIMMU KOMIIETEHIIUSIMU:

DopMupyeMbie KOMIIETEHIMH NHaukaTopbl 10CTHKEHUS KOMIIETEHIHT

YK-2. Cnocoben onpeznensate Kpyr 3agad B | YK-2.1. Onpenensier kpyr 3agad B pamKax
paMKax TIOCTaBJIE€HHOM 1eIM U BBIOMpATh | OCTaBJIEHHOMU II€NH, ONPEAEISET CBA3U MEXKIY
ONTUMAIIBHBIE CTIOCOOBI WX PEIICHHsI, UCXOMS | HUMHA




u3 NENCTBYIOINX IIPaBOBBIX HopM, | YK-2.2. Ilpemnmaraer cmocoObl  pelieHHs

UMEIOIIUXCS PECYPCOB U OTPaHUYEHUI MIOCTaBJIEHHBIX  3aJay U OXHJaeMble
pe3ysbTaThl;  OLIEHMBAET  IPEUIOKECHHbBIE
CIOCOOBI C TOYKU 3PEHUs] COOTBETCTBUS LIEIH
IIPOEKTa

YK-2.3. [InaaupyeT peanu3anuro 3a/1a4 B 30HE
CBOEH OTBETCTBEHHOCTHU C YUETOM UMEIOIIUXCSI
peCYypcoB U OrpaHUYEHUM, JIEUCTBYIOIIMX
MPaBOBBIX HOPM

YK-2.4. BremmonHser 3amadd B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBUU c
3aIJIAaHUPOBAHHBIMU PE3yJIbTaTaMH M TOYKAMHU
KOHTPOJIS, IPH HEOOXOTUMOCTH KOPPEKTUPYET
crocoObl peeHus 3a1a4

IMK-3 Cnocoben BomonHsATh crangaptHbie | [IK-3.1. BrinonHser cranmapTHbE Olepanuu
OTICPAIIMH T10 TIPeIJIaracMbIM METOAMKAM Mo TpeJiaraeMbIM METOAMKAM TPHU PEIICHUU
KOHKPETHBIX MPOo(heCcCHOHATBHBIX 3a/1a4

B pesynbTate nu3ydeHus TUCIUILIUHBI 00Y4arOIUNACs JOKEH:

3namo:

—  OCHOBBI POCCHUICKOM MTPABOBOM CUCTEMBI 1 POCCUHCKOTO 3aKOHOIATEIHCTBA, OCHOBBI
opraHu3ai 1 (QYHKIMOHUPOBAHHUSA CyNEOHBIX W WHBIX IPABONPUMEHHUTEIBHBIX U
IIPAaBOOXPAHUTEIIBHBIX OPTraHOB;

— TpaBOBbIE W HPABCTBEHHO-3THYECKHE HOPMBI B cdepe mpodeccHoHaIbHON
NEeSATEIbHOCTH;

— TIpPaBOBbIE HOPMBI, PETYJIHPYIOIINE OTHOIICHHE YeJIOBEKa K 4YEIOBEKY, OOIIECTBY,
OKpY’Kalolllel cpese;

— TpaBa ¥ 00S3aHHOCTH I'Pa)JTaHUHA;

—  OCHOBBI TPYIOBOI'O 3aKOHOIaTEIbCTBA.

Ymemn:

—  HCIIOJb30BATh 3TUYECKHE U NPABOBBIE HOPMBI, PETYJINPYIOLIME OTHOLIEHUE YEI0BEKa
K 4YeloBEeKY, OOIIECTBY, OKpYXKarolled cpejie, UCIOIb30BaTh MpaBa M CBOOOJABI yellOBeKa U
rpaXxJIaHuHa IpU pa3paboTKe COLUATbHBIX IPOEKTOB;

—  HCIIOJB30BATh U COCTABIIATH HOPMATHUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSILIUECS K
npoeCCUOHATIBHON JeSITeNbHOCTH, MPEANPUHIUMATh HEOOXOAMMbIE Mephl K BOCCTAHOBJIEHHUIO
HapyLICHHbIX NPaB;

—  peanu30BBIBaTh MpaBa W CBOOOABI YENOBEKAa M Tpa)<IaHWHA B pa3iIM4HbIX chepax
KU3ZHENEATEIIBHOCTH.

Braoemy:

—  OCHOBaMHU XO35IICTBEHHOI'O IIPaBa;

—  NPaBOBBIMHU HOPMaMH B NPO(eCcCHOHAIBHON AEATEIbHOCTH.

3 Kparkoe cogepxxanue AU CHHUILTUHBI

Pasoen 1. Ilowamue u npusnaku 2ocyoapcmea. Dopmbl rocynapctBa. DOyHKIUU
rocyaapcra. llonstue m npusHaku npaBa. OCHOBHBIE NPABOBBIE CHCTEMBI COBPEMEHHOCTH.
IlonsTrie M BUIBI UCTOYHMKOB IpaBa. OmpeeseHne 3aKkoHa M MOJ3aKOHHBIX akToB. JlelicTBue
HOPMAaTUBHBIX MPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuiia 3akoHa. [IoHsATHE TPaBOBBIX HOPM,
ux cTpykrypa. Cucrema npasa. YactHoe u myOiaudHoe mpaBo. MaTepralibHOE U MPOLIeCCyalbHOe
npaBo. [IpaBooTHoIIEHHE: 00BEKT, CYOBEKT M COJepKaHUE MpaBooTHolleHud. KOpuanueckue
(baxThI.

Pazoen 2. Koncmumyyusi — ocrhosnoti 3axon Poccutickoti @edepayuu. DenepaTuBHOE
ycrpoiictBo P®. Cucrema rocyjapcTBEHHBIX OPraHOB U NPUHIMI pa3jieicHus Biaacted B PO.




[Tonsitue rpaxkaanctaa. [Ipusnanue, cobm0eHIE, 3alIUTa PaBHBIX MPaB KEHIIMH U MY>KYHH KaK
OCHOBHAs 00513aHHOCTh TOCY/aPCTBA.

Pazoen 3. Ilonamue u npeomem aomunucmpamuenozo npasa. OOIAas XapaKTEPUCTHKA
Komekca  P® 00  aAMUHHUCTPAaTHBHBIX  NPAaBOHAPYUICHUAX.  AJMHUHHCTPATUBHBIC
MIpaBOHAPYUICHUS: TMOHATHE M MpPHU3HAKW. AJMUHUCTPATUBHAS OTBETCTBEHHOCTh: IOHSATHE U
npuHOHIEL. [ToHATHE, TPU3HAKK U BUBI IMHHUCTPATUBHBIX HAKa3aHUH.

Pazoen 4. Ilowamue u npeomem y20108H020 Npaéda. YTOJIOBHas OTBETCTBEHHOCTH:
IIOHSTHE, OCHOBaHME BO3HUKHOBeHUs. [loHsATHE mpecTyruleHus: Npu3Haku, cTpykTypa. CocraB
npecrymienusa. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, MCKIIOYAIOIINE MPECTYIMHOCTD
nesaus. llonsthe, uenu W BUIbI HAKa3aHWl. YTOJIOBHAs OTBETCTBEHHOCTHh 3a COBEPILICHUE
MPECTYIUIEHUH. YCJIOBHOE OCYXACHHE, OCBOOOXJEHHE OT YrOJOBHOH OTBETCTBEHHOCTH.
[IpenMeT ¥ OOBEKT KPUMUHAIUCTUKA. MeTOHbl W 3aladll KpUMUHAIUCTUKH. [loHsATHE
KpUMUHANUCTUYECKOW — uaeHTHPUKauu. OOBEKTHI W BHABl  KPUMHUHAJIUCTHYECKOM
uaeHtupukanuu. KpuMmunanuctuueckas Texauka. KpuMuHanucTuyeckas TakKTUKA.

Pazoden 5. DOxonocuueckoe npago: TOHATUE, TPEAMET METOJ M  UCTOYHUKHU
skojornyeckoro mnpasa P®. [lonatne, BUABI U CTPYKTypa SKOJOTHMYECKUX IIPABOHAPYIICHM,
OTBETCTBEHHOCTb 32 X COBEPIICHHE.

Pasoen 6. Ilonamue unghopmayuu. OTBETCTBEHHOCTD 32 HapyIICHUE 3aKOHOAATEIHCTBA O
3amute uHbopManuu. ['ocygapcTBeHHas TaliHA: MOHITHE, 3alllMTa, MPAaBOBOE PEryIUpOBaHUE
TOCYJapCTBEHHOH, cCiy>)keOHOH u wHON wuHpopmanmu. KoupuaeHuumaneHas wuHOOpMAIHS:
MOHSTHE, BU/BI U 3alIUTA. 3alUTa IEPCOHAIBHBIX IaHHBIX I'PaX/1aHUHA.

Pazoen 7. Ilonamue, npeomem u memoo epaxcoanckozo npasa. IloHsATHE TPak1aHCKOTO
npaBoOTHOLIEHUs, ero  crneuupuka. CTpykTypa  TPa)kJaHCKOTO  MPABOOTHOIICHUS.
[IpaBoseecriocoOHOCTh CYOBEKTOB I'PaXK/IaHCKOIO IPAaBOOTHOLIEHMS. ['paxkiaHe Kak CyOBEKTHI
rpaxaaHckoro npasa. @u3nyeckue U IOPUANYECKUE JIUIA: TIOHATUE, TPU3HAKH, KIaccuUKaIus.
Opunnaeckne ¢akter. [IpaBo coOctBeHHOCTH. [loHSATHE aBTOpcKOro mpaBa. IloHsTHE
nateHTHoro mnpasa. llonsarue unTemnekryanbHoil coOctBeHHOCTH (MC) M HCKIIOYUTENIBHOTO
npaBa. Kiaccupukamuss UC. Cuctema npaBoBOW OXpaHbI MHTEILICKTYaTbHOW COOCTBEHHOCTH,
aBTOPCKUX M MAaTEHTHBIX MPaB.

Pazoen 8. I[lonsmue xozsiicmeennozo (npednpunumamensckozo) npasa. Ilpeamer
XO3SCTBEHHOTO  (MPEANPUHUMATENHCKOr0)  MpaBa, MPHU3HAKU, METOABl  MPABOBOTO
perynupoBanus. [IoHsITHE X0341ICTBEHHOW U MPEINPUHUMATEIBCKON AEATEITbHOCTH.

Pazoen 9. [Ilpasosoe pecynuposanue cemeliHblx OmMHOWleHUl. 3aKIOYEHUE U
npekpamieHue Opaka. [lpaBa u oOsi3aHHOCTHM poauTenel u nered. AnumeHTh.. DOpMbI
BOCIIUTAHU JeTeH, OCTaBIIUXCS O€3 MONeYeHNs POAUTENEH.

Pazoen 10. Ilpeomem u memoo mpyoosoco npasa. TpymoBOl IOTOBOp: IOHSTHE,
CTOpPOHBI, cosiepkanue. Pabouee Bpems. Bpems otnpixa. Tpynossle criopsl. Jluciumninta Tpyaa.

Paszoen 11. Ilouamue u ucmoku xoppynyuu. HopMaTuBHOE omnpeaeneHue KOPPYMIIHH.
[TpuuuHbl pacnpocTpaHeHust Koppynuuud. Haka3zyemble U HeHakasyeMble (HDOpPMBI KOPPYIIIIHH.
CkpeoiTble  (1aTeHTHBIE) (opMbl Koppynuuu. DopMbl KOppyNUUU-TIpecTyIieHusl. DPopmbl
KOppynuuu-npoctynka. GopMbl MOTUTHUECKON KOppymiuu. HopmaTHBHBIE TPAaBOBHIE aKThl B
cepe mporuBoneiicTBus koppynumu. denepanbHbiid 3akoH oT 25.12.2008 No 273-d3 «O
MPOTUBOACUCTBUU KOPPYILIUNY.

4 O0beM y4eOHOI TUCIHUTLINHBI

. B 3auerHbIX B akanem.
Buzsl yaeOHOM paboThI

CANHNIIax qacax
OO01mast TPy10eMKOCTh THCHHUIJIMHBI 10 Y4eOHOMY IUIAHY 2 72
KonrakThas padora (KP): 1,33 48

Jlexumn (Jlek) 0,44 16




[Tpaxtuueckue 3ausatus (I13)

0,89 32

CamocrosteabHast padora (CP):

0,67 24

Bua koHTpoOJIA: 3a4eT

Bunpr yueOHOM paboThI

B3auernsix | B actpoHowm.

CIIMHHIIAX Jacax
OO0mas TpyA0eMKOCTh JUCHUILIMHBI 110 y4eOHOMY IIAHY 2 54
KonTaktHas padora (KP): 1,33 36
Jlexumn (Jlek) 0,44 12
[Tpaxtrueckue 3ausatus (I13) 0,89 24
CamocrositenbHas padora (CP): 0,67 18

Bug KOHTPOJIsA: 3a4€T

AHHOTaus padoyeil MPOrpaMMbl M CUUILTHHBI
«H(popmManiuOHHBbIE TEXHOJIOTUH CONPOBOXKIAEHNSI HAYyYHOIi KesaTejibHOCTH» (B1.B.08)
1 Hean auCHUNIMHBI — TMOJTOTOBKA CTYACHTOB B 001acTH HHGOPMAIIMOHHOTO
COTPOBOXKICHUS HAyYHOW JESATEIBHOCTH, IPUBUTHE HABBIKOB CaMOCTOSITEIIbBHOIO IOMCKA
XUMHUYECKON MH(POPMAIUH B PA3TUYHBIX HCTOUHUKAX.

2 B pe3syabTare
0akajiaBpHaTa J0JIKeH:

H3y4YCHUH JTUCHUIIJIUHBI

o0yyamomuiics 10 mporpamme

Obnadamsb CIEAYIOUIMMU KOMIETEHIIUSIMHU:

®opMupyemMble KOMIIETEHINU

NHaukaTopbl 10CTHKEHUST KOMIIeTeHIUH

VYK-1 CnocolGeH  OCymIecTBIATh  TOWCK,
KPUTHYECKHI aHamn3 U CHUHTe3 WHOopMaIuu,
MNPUMCHATH CUCTEMHBII noaxoa s pCuICHUs
MOCTaBIIEHHBIX 3a7a4

YK-1.1. AnanusupyeT 3anady, BbLIEISAS €€
0a30BbIe COCTaBIIAIOLINE;

YK-1.2. Ompenenser, HHTEPIPETUPYET U
pamXupyeT HUHQOpMaLUIo, Tpedyemyro A
pELIEeHHS TOCTAaBICHHOM 3a/1a4u;

YK-1.3. OcymecTtBisieT Mouck uHboOpMauu
JUIsL  pELeHUs] TIOCTaBJICHHOM 3aJayu 10
Pa3IUYHBIM THUIIaM 3aIPOCOB;

YK-14. TIlpu o6paborke uHpopManuu
OTIMYaeT (PaKkThl OT MHEHHM, UHTEpHpeTauii,
OLIEHOK, (OpMHPYET COOCTBEHHBIE MHEHHS U
CYXKJEHMs, apryMEHTUPYET CBOM BBIBOJBI U
TOUYKY 3pEHHUS, B TOM YHUCIIE C NPUMEHEHUEM
(dbumocodckoro MOHATUHHOTO arapara.

YK-1.5. PaccmatpuBaeT ©  mpeasaraer
BO3MOIKHBIE BapUaHTHI pereHus
NIOCTaBJIEHHOW  3aJayd,  OLEHUBas  HUX

JOCTOMHCTBA U HCAOCTATKH

IMK-3 CrocobeH BBINONMHITE CTaHAAPTHHIC
oIepainuy 1o npeiaracMbIM METOAUKAM

IIK-3.1. BeimonHseT cTaHAapTHBIE OMepaIuu
M0 TpejyIaraéMbIM METOJIUKAM TIPH PEIICHUH
KOHKPETHBIX MPOECCHOHANBHBIX 3a/1a4

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06yanOHlHﬁ0H JOJIKCH

3name:

- OCHOBHBIC COCTaBJIAOIIUC

UH(POPMAIIMOHHOTO

obecneueHust mpomnecca

COTIPOBOYXKACHUS HAYUYHOU J1eATeIbHOCTH, TOHATHS U TEPMHUHBL;
- OCHOBHBIE OTE€UECTBEHHbBIE U 3apyOEKHbIE HCTOYHUKHU NPO(UILHOI HH(pOpMaLIH;




- 001IMe MPUHITUIIBI MTOJTyYeHUs, 00pa0OTKH U aHAJIW3a HAYYHOW MH(POPMAIIUH.

Ymems:

- BBIICNIATh KOHKPETHblE HH(POPMALMOHHBIE TEXHOJOIMM, HEOOXOOUMbIE  IJIs
MH(POPMALIMOHHOTO 00ECIICUeHUs Pa3IMYHbIX HAYYHBIX OTPEOHOCTEH;

- HaXoAuTh NMPO(QUIbHYI0O MH(GOPMALMIO B PA3IMUYHBIX OTEUECTBEHHBIX U 3apyOeKHBIX
nH(POPMAIMOHHBIX MacCHBax;

- oOpabaTbiBaTh M aHAJIM3UPOBATh JAHHBIE C 1€JbI0 BBIIBIECHUS PEIEBAHTHOM
uHpOpMaInu.

Braoemy:

- 3HaHUSIMM O COBPEMEHHBIX AaBTOMATHU3WPOBAHHBIX WH(GOPMAIIMOHHO-TIOMCKOBBIX
cuctemax (AUIIC), ux BO3MOXKHOCTSIX, CITOCO0AX B3aMMOJICHCTBHS C HUMH;

- TPaKTUYECKUMHU HABBIKAMH HMH(OPMAIIMOHHOTO MOMCKA C MOMOIIBI0 TEXHOJIOTUH
TEJIEKOMMYHUKAIL[MOHHOTO A0CTyNa U MIHTepHeT-TeXHOIO0ruii;

- OCHOBHBIMM IOAXOJAaMHU JJIsl aHaJIM3a MOJYyYEHHOW MAHHBIX M UCIOJb30BaHUS UX B
cBOeH NpodecCUOHANBHOM NesITETbHOCTH.

3 Kparkoe coaep:xanue IMCHHIIUHBI

Paszoen 1. Bseoenue. Ocnosnvie nowsmus u mepmunsl. locyoapcmeennas cucmema
HayuHo-mexnHuyeckou ungopmayuu. Mngopmayuonnvie usoanus u basvi oannovix.

Paccesnue u crapenue wuHpopmanuu. Chnenuduka uHHGOPMALUMU O XUMUU U
xuMudeckoi texnonorun. Muadopmarnmonnsie cucremsl (MC) n naGOpMaIIOHHBIE TEXHOIOTHH.
Crpyxtypa u knaccudpukanus MC. PedeparuBnble xypHanbl: PegepaTuBHbI KypHa
«Xumus», «Chemical Abstracts». CTpykTypa, ykaszaTeld, ajJrOPUTMbI pPa3jIM4YHBIX BHIOB
NOHUCKa. ABTOMaTH3MpPOBaHHbIE MHpOpMannoHHO-IoucKkoBble cuctembl (AUNIIC). [luanmoroble
[IOMCKOBBIE ~ CHUCTEMBl: OCHOBHbIE (YHKIMM U  BO3MOXHOCTH, CHOCOOBI  JIOCTYyIHA.
WHdpopmallMOHHbIE  TEXHOJOTMM W HMH(OpMAIMOHHBIE  pecypchl.  JTambl  pa3BUTHUS
WHPOPMAIIMOHHBIX ~ TEXHOJOTWHA. Buabl wuHOpManmMOHHBIX  TexHOJOrWid.  OCHOBHEIC
KOMIIOHEHTbl ~ TEJIEKOMMYHHUKAI[MOHHOrOo  jgoctyma K  pecypcam AUIIC.  Anroputm
MHPOPMAIIMOHHOTO TOMCKa B PEXKUME TelenocTyna. BpiOOp JEKCHYECKUX — eIMHHIIL,
HCIOJIb30BAHUE JIOTUYECKUX U MO3UIUOHHBIX onepaTopoB. MH(YOpMaIMOHHO-TTOUCKOBBIN S3bIK.
Jloruka u crparerust noucka. basel gansubix (bJl). banku mansabix. CTpykTypa, (QyHKIHH,
Ha3zHaueHue. Tumbl 0a3 JaHHBIX U OAHKOB JIaHHBIX.

Pazoen 2. Ungopmayuonusie pecypcor cemu Internet. Omeuecmeennvie ucmounuxu
uHGoOpMayuLu NO XUMUU U CMEICHLIM 0ONACMAM.

AMUIIC Beepoccuiickoro HHCTUTYTa HaydyHOU M TexHuueckoi napopmanuu (BUHUTH).
OcHosuble baszel nanneix BUHUTU. Ilpenmernoe copepxkanue u HanoaHeHue. CTpykTypa
nokymentoB B bJ[ BUHUTU. HNubopmanmonHo-nmouckoBbiil s3bIK. [lomckoBas cTparerus.
AUIIC  STN-International. ~ Mudopmanuonno-nonckoBass  cuctema  STN-International.
Oco6ennoctu AUTIC STN-International. Opranusanus ¥ BO3MOKHOCTH IMOMCKA. Pa3indHbie
Buzbl nmoucka: (STN-easy, STN Express, STN on the Web u ap.). 3HakoMCTBO ¢ OCHOBHBIMH
BUJAMU HCTOYHUKOB HH(popmanuu: MoHoOrpapuu, AMcCCEepTalluM, aBTOpedepaThl, CTaThH,
NATEeHTHI, AETTOHUPOBAHHBIE PYKOIIUCH, T€3UChl KOH(QEPEHIINH, ceTeBble MyOINKALUU, CTAaHAAPTHI
n T1.1. OcoOeHHOCTH OQOPMIIEHHS CCBUIOK Ha JaHHble UCTOYHUKU. Vcmonb3oBaHue
oreuectBeHHbIX 0a3 manneix PI'b, T'TIHTh, BUHWTWU, PHb wu nap. Wcnonb3oBanue
BO3MOXKHOCTeH OubmnoTeku eLibrary. Munekce! iutupoBanus. TeMaTudeckuil mouck.

Pazoen 3. Hugpopmayuonnvie pecypcor cemu Internet. 3apybeoicnvie ucmounuxu
uHgopMayuu no XumMuy U CMeICHbIM 00IACMAM.

O0630p cymecTBYIOMUX HH(OPMAIIMOHHBIX UCTOYHUKOB B 00JIACTU XUMHUH, XUMUYECKON
TEXHOJIOTUM U CMEXHBbIX Hayk. HdopmannoHHble MOPTalbl U CalThl 3JIEKTPOHHBIX H3JaHMIA:
CalT ANEKTPOHHBIX >KYpHAJIOB AMEPHUKAHCKOI0 XMMHYecKkoro oOmiectBa, noprai Informaworld
m3narenbctBa  TAYLOR&FRANCIS, wundopmammonssiii  mopran  SCIENCE DIRECT
m3narenbctBa ELSEVIER, mopranst wusmarenscte SPRINGER, WILLEY&SONS u  mp.
Wudopmarmonnsie Bo3moxkHoctu Science Direct. TTouckoBsiii mHTEpdEiic, MOUCKOBBIN S3bIK,



HayKOMeTpuuecknue  (GyHKIUH, JOMOJHUTENbHbIE  (YHKUUMU.  DJIEKTPOHHBIE  M3JaHUS
AMEpUKaHCKOTO XMMHYecKoro oOmiectBa. OOmas xapakTepuctuka. HHpopMalMoHHBIE U
nouckoBbie BO3MOXKHOCTHU. [Tonsitue DOI. [TonckoBbIN S3bIK. ArperaTopbl HAQy4YHO-TEXHHUYECKOM
unpopmanuu Reaxys, Web of Science, Scopus, Google Academy. Muaekchl ITUTHPOBAHUS.
TemaTnueckuii MoucCK.

Paszoen 4. Hcmounuxu namenmuou ungopmayuu.

[TonsiTue 00BHEKTOB MHTEIJICKTYalbHOU cOOCTBeHHOCTH. [laTeHTHas JOKyMEHTaIus Kak
nHpOpMAMOHHBIM MaccuB. OCHOBHBIC MOHSTHS W OIpPENCICHUS B OOJIACTH MAaTEHTOBEICHUS.
O6bektbl  u300perenuid. IlareHTHOe 3akoHOAATENbCTBO. MeXIyHaponHas NaTeHTHas
knaccudukanus (MIIK). IlarentHbrii mouck. OcoGeHHOCTH U BHUJBI MTOMCKa. OTeUeCTBEHHBIC U
3apyOeXHbIe  aBTOMATH3UPOBAHHbIE HH(POPMAIMOHHO-TIOUCKOBBIE  CHCTEMbl  MAaTEHTHOM
uHpopManuu. XapaKTepUCTHKA, OpraHu3alusi, BO3MOXHOCTH moucka. bJl denepanbHoro
uHCTUTYTa TpombinuieHHON coOctBeHHOCTH (DPUIIC). CoctaB M BO3MOXXHOCTH JOCTYIIA.
Crpykrypa narentHoro gokymenta B bJI. B/l Amepukanckoro nateHTHoro Bepomctsa United
States Patent and Trademark Office (USPTO). CocraB B/ USPTO. Bo3moxxHOCTH moCTyIIA.
Crpykrypa marentHoro mokymenta B bJI. Bl ESPACENET. Kosmreknus mateHTHBIX bJ[
ESPACENET. BosmoxHoctn nocryma. CTpykTypa nateHTHoro nokymeHta B BJI. Buasl u
BO3MO>KHOCTH ITOMCKA.

4 O0beM y4eOHOI TUCIHUILINHBI

o B 3aueTHBIX B akanewm.
Bunel yue6HoI paboTh
SIMHAIIAX Jacax
O0mas TPyA0eMKOCTh JHCHUILINHBI 110 y4e0HOMY IJIAHY 2 72
KonTakTHas padora (KP): 1,33 48
Jlexuun (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (113) 0,89 32
CamocrositesabHast padora (CP): 0,67 24
Bua koHTpoJIA: 3a4eT - -
Bl yaeGHOR paboTE! B 3aueTHBIX B acrp.
€IMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JUCIUILIUHBI 110 y4eOHOMY IJIAHY 2 o4
Konrakrnas padora (KP): 1,33 36
Jlexuun (Jlek) 0,44 12
[TpakTiueckue 3anarus (I13) 0,89 24
CamocrositenbHas padora (CP): 0,67 18
Bua konTpoJs: 3auer - -

AHHOTanus padoyei MporpaMMbl AHCHUTIIHHBI
«Cynpamonekyaspuas xumus» (b1.B.09)

[Menn gucuumiauHel — (QOpMHpOBaHME 3HaHMM 00 HepapXUUYecKoll opraHu3aluu
XUMHUYECKHX COEIMHEHMH, HOBBIX CBOMCTBaX; OOy4YeHHE TEXHOJOTUU IOJIyYeHHUS
CyNpaMOJIEKYJIIPHBIX CHUCTEM W yCTPOWCTB; 0OydeHHe crocobamM TNpPUMEHEHHS
MOJIy4YCHHBIX  3HAHUW; PACKPBITHE CYIHOCTH IPOLECCOB, IPOUCXOIAIUX IIPH
(bOpMHUPOBAHUHU CYNTPAMOJIEKYJISIPHBIX CHCTEM.

3amaun AUCHUIUIMHBL — I0Ka3aTh 3HaueHHE (DU3NYECKOW XHMHUHM KaK TEOPeTHUECKOM
OCHOBBI TIPOIIECCOB CYIPaMOJIEKYIIpHOW XHUMHH; BBIpaOOTaThb y CTYAEHTOB HaBBIKH
IIPUMEHEHHUS IOJIyYEHHBIX 3HAHUW K MPEACKa3aHUI0 TNPUHIMINAIBHON BO3MOYKHOCTH,
HaIlpaBJI€HUs, CKOPOCTH M KOHEYHOI'O pEe3yslbTaTa XHWMHYECKHX IIPOLIECCOB; J1aTh
NPEJCTAaBICHNUS O COBPEMEHHBIX SKCHEPUMEHTAJIbHBIX METO/aX HCCIEeN0BaHHUsS (PU3UKO-
XUMHYECKHX MTPOLIECCOB.

B pesyabrare M3y4eHHs JMCHUILIMHBI 00y4alOLIUIicA MO MporpaMMme O0akajaBpuara



JMOJI3KEH:

Obnadams cnenyrommmu kommnerenuusmu: 11K-3.1, I[TK-4.1, I[TK-5.1.

B pe3ynbraTe u3ydeHus TUCIUTUIMHBI CTYACHT OaKaiaBpraTa JIOJDKEH:

3Hnams:

- METOJIOJIOTHIO CYIIPAMOJICKY/IIPHON XUMHUH;

-00BEKTHI CYIIPaAMOJIEKYISIPHON XUMUH;

-MPAaKTUYECKOE  HCIIOJIb30BAHHWE  PE3YyJIbTaTOB  CYNPaMOJICKYJIIPHOW  XUMHUH B
JKU3HEIEITSIILHOCTH YEIIOBEKA.

Ymemo:

- 10 OTIPEICTICHHBIM MPU3HAKAM OIPEICISATh CYIPaMOJICKYIISIPHBIE OOBEKTHI;

-IIPUMEHSITh onpe/ieJICHHbIC (UBUKO-XUMHUYECKUE METO/BI IS aHanu3a
CyNPaMOJIEKYISIPHBIX CUCTEM;

Brnaoemw:

-KPUTUYECKU AHAJIU3UPOBATH HAYUYHYIO JIMTEPATYpPy C LIEIbI0 CAMOCTOSTEIBLHOIO BbIOOpA

HaIPaBJICHUSI HUCCIICJOBAHMS, CAaMOCTOSITEIBHO COCTaBJIATh IUIAH  HUCCIICJOBAHMS,

y4acTBOBAaTh B HAYYHBIX IUCKYCCHSX.

3 Kpartkoe cojep:xaHue QUCHUTIAHBI:
Paznen 1. CynpamonexynspHas XUMHUs
Tema 1. Ilpeamer cynpamonexyiasipHoi xumuu. Mctopusi cTaHOBIEHUS €€ KaK CaMOCTOSITEIIbHON
MEXIUCUUIUIMHAPHON Hayku. OCHOBHBIE IOHSATHS W TEPMHUHBI CYIPaMOJEKYJISIPHOW XHMHHU.
[Tpumepsl cynpamMomneKysipHbIX aHcamOne. [Ipumepsl BIUSHUS HEKOBAJICHTHBIX B3aUMOJICHCTBUI
Ha CTPYKTYphl U CBOWCTBA CYNpPaMOJIEKYJIApHbIX aHcaMOuiell. [Ipumepsl BAMSHUSA HEKOBAJICHTHBIX
B3aMMOJCMCTBUI Ha XHUMHUYECKHME pEakUUd B KOHJCHCUPOBAHHBIX Cpelax. 3HaueHue
HEKOBAJICHTHBIX B3aUMOJICHCTBUI B OMOJIOTHH.
Tema 2. MeToapl MCCIEAOBAHUS CYIPAaMOJIEKYJ: PEHTTEHOCTPYKTYPHBIN aHaINU3, CKaHUpYHOLIas
TyHHEJIbHAs MHUKDOCKOIMS, aTOMHO — CHJIOBasi MUKDPOCKOINMS, W3MEPEHHE KOHTAaKTHOIO YIJIA,
amncomerpus, UK -, IMP —cniektpockonus.
Tema 3. Knaccudukauus CcynpaMmosIeKyJIsIpHbBIX COCIUHEHHUH XO3SIMH-TOCTb, XEJIaTHBIH U
MaKpOLUKINYECKHi d((PEKThI, TpeAOpraHu3anns U KOMITIEMEHTapHOCTh. TepMoanHaMudecKas u
KMHETUYECKas CEJIEKTUBHOCTD U IPUPOAA CYNPAMOJIEKYIISIPHBIX B3aUMOJECHCTBHIA.
Tema 4. Xo3sieBa, CBSI3bIBAIOIIME KaTUOHBL: KpayH-3(UpBI, JapuaT-3pUpbl, MOJaH/bl, KPUITaH]IbI,
cdepanibl, UCTOPUS OTKPBITUS, CHHTE3 M 00J1aCTh IPUMEHEHHUS.
Tema 5. CBs3bIBaHNE€ aHUOHOB: IPEJCTABICHNE O OMOJOTHYECKUX pelenTOpax aHHOHOB, IIPUMEPHI
0eKOB, CBA3BIBAIOIINX (ocdaTsl U Cyab(aThI.
Tema 6. CamocOopka - MNPUHIMI OpPraHU3aLUN CYNPAMOJIEKYJISIPHBIX CHUCTEM, LEIH, 3aJauH,
TepMuHoJyorus. buoxmmuueckas camocOopka (mpumepsl). CamocOopka C  KOBaJ€HTHOM
Moupukamnuei, caMmocOOpka B CHHTETUYECKUX CHCTEMaX: KUHETHMUECKUH U TePMOJAMHAMUYECKUIN
MOJIXOJIBI.
Tema 7. MouekynsipHble YCTPOWCTBA, ONPENEICHUs, IPUMEPHI, NPHUHLIMIBI OpPraHU3ALUU.
dunocodust MOJIEKYISPHBIX YCTPOICTB, CyIPaMoJIeKy i pHbIE YCTPONCTBA.
Tema 8. I'mapodobuble (B oOuiem ciayyae - coiabBopoOHbIE) 3PdekTrl. JKuakue MmoBepXHOCTU
paszzena, KUAKUE KPUCTAIUIBI U KuaKkue kiaatpatel. [lopsanok B xuakoctsx. Ilpupona u crpykrypa,
IU3alH  JKUJKOKPUCTAJUIMYECKUX  MaTepUajoB,  KUJIKOKPUCTAIIMYECKUX  IOJHMEPOB.
Kuakokpuctamnueckue AUCIUIEN.
Tema 9. CympamoiiekysspHas XUMHS KU3HU POJIb KATHOHOB IIEJIOYHBIX METAJIOB, MEMOpaHHBIC
NOTEHIMaIbl U MeMOpaHHbIM TpaHcnopT. CynpamoneKkynspHble OCOOEHHOCTH (DOTOCHHTE3a B
pacTeHusax (MOpPUPUHOBBIE U TETPAUPPOIIbHBIE MAaKPOLMKIIbI). CynpaMoieKkyaspHble GOTOHHBIE
YCTPOMCTBA.
Tema 10. Kiaccudukanuss MeXMOJIEKYISPHBIX B3aUMOJEHCTBUI. DHeEpreTMka M TeOMETpus
HanOoJiee pPaclpOCTPAaHEHHBIX CYNPaMOJEKYJISPHBIX B3aUMOJCHCTBUH — HWOH-MOHHBIE, WOH-
JTUTIOJIbHBIE, UIOJIbIUIIONbHBIE, BOAOPOIHAS U TAJIOT€HOBAs CBSA3b.
4 O0beM yueOHOH TUCHHUIINHBI



Bup yaebHoil paboTbl 3E Axkan. u.
OO611ast TPY10€MKOCTbh JTACIIUTLITAHBI 3,0 108
KonTakTHas padoTa — ayIMTOpPHbIE 3AHATHSA: 1,77 64
Jlekmun 0,89 32
[Tpaxtrueckue 3ausatus (I13) 0,89 32
UlaGoparopubie padboTs (JIP) - -
CamocTosiTeJibHas padoTa 0,23 8
KoHTakTHas camocTosATeNbHAs paboTa 0.22 -
CaMOCTOSATEIbHOE U3YUEHHUE Pa3JIEN0B AUCIUILIUHBI ’ 8
Buabl KOHTpOJIA:
OK3aMeH 1 36
KonTakTHas paboTa — MpOMeKyTOUHasl aTTeCTalus 1 0,4
[ToaroToBKa K SK3aMeHY 35,6
By MTOroBOro KOHTPOJIA: IK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl M CUUILTHHBI
«Crtpoenue Bemecta» (b1.B.10)
1 Hean u 321244 AUCHUIIMHBI — U3yYEHHE BOIMPOCOB TEOPUM XMMHUYECKOW CBS3U H
ANEKTPOHHOTO CTPOEHUS MOJIeKyl. B HeM ocoboe BHUMaHUE YENseTcss YUeHHUI0 O CHMMETPHH,
TCOPHH I'PYIIII, a TAKKE UCIIOJIb30BAHUTIO JAHHBIX OHATHHU B TCOPHUU XUMHUUYCCKOI'0 CTPOCHUA.

2 B pe3syabtarte
0aKaJlaBpHaTa 10JI/KeH:

H3YYCHUSI TUCHUIIJIMHbI

o0yyawuuiics 1o nporpaMmme

Obaadams cneayOUMMI KOMIIETEHIUSIMU:

®opmupyeMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUS KOMIeTeHIH i

IIK-4 CriocobeH ncnoib30BaTh MOTyYEHHBIE
3HAHUSA TEOPETUYECKHUX OCHOB
(GyHIaMEHTAJbHBIX pa3desioB XWUMHUHU IpHU
eIeHNH PO eCCHOHATIBHBIX 331a4

IIK-4.1. Vcnionb3yeT 3HAHUS TEOPETUUYECKUX
OCHOB (DyH/IaMEHTAJIbHBIX Pa3AeoB XUMUUIIPU
penieHnu npodecCHOHaIbHBIX 3aa4

IIK-5 CoocobeH wHcHoiIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUINH B
po(hecCHOHANEHOM IS TENILHOCTH

IIK-5.1. Hcnosnb3yeT OCHOBHbIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JIMCIUTUTAH B

po(hecCHOHATLHOM e TENbHOCTH




B pesynbTate n3ydeHust JUCHUILIUHBI 00y4aromuics JOMKEH:

3namo:

- OCHOBHBIE COCTABJISIIOIIME  MEXMOJEKYISPHBIX  B3aUMOJICUCTBHM, CTPOCHUE
KOHJICHCUPOBaHHBIX (a3 (KuakocTed, amMOp(HBIX BEIIECTB, KPUCTALUIOB U Me30(ha3) U Hux
IIOBEPXHOCTEH;

- METOJ1 KOHCTAHT dKpaHupoBanus Creiitepa;

- CUMBOJIUKY QTOMHBIX TEPMOB;

- TeopeThdecKue 0OCHOBBI MeTo1a MO B BapuaHTe XIOKKEIA.

Ymemo:

- BBIYUCIISITH DHEPTUU JIEKTPOHOB B MHOTO3JIEKTPOHHBIX CUCTEMAX;

- IPOBOANTH 0003HAYCHUS TEPMOB ATOMOB B OCHOBHOM COCTOSIHHH TIO MX 3JIEKTPOHHBIM
dhopmynam;

- IPEICTaBIATh rPaQUUECKH MOJISIPHBIC JHATPAMMBI BOJTHOBBIX (DYHKIIHIA,

- IPOU3BOJIUThH BBIYUCIICHUS MOPSAIKOB CBSI3eH, 2P PEKTUBHBIX 3aps10B aTOMOB;

- HCIOJIb30BaTh OCHOBHBIC TMOHSATHS TEOPUM CHUMMETPUHM JJIS HHTEPIPETALNH
XUMHUYECKOH CBSI3U B KOMIUIEKCHBIX COSAMHEHUSX.

Braoems:

- YeTKUM IIpe/ICTaBJICHUEM O pe3ylbTaTax pemieHus ypasHenus Lllpeaunrepa mms
Pa3IMYHBIX COCTOSIHUHM 3JIEKTPOHA B OJHORJICKTPOHHBIX CUCTEMAX.

3 Kparkoe coaep:kanue TUCHUILINHBI:

Paszoen 1. Teopus xumuueckoeo cmpoenus. Keanmoso-mexanuueckoe onucanue amoma
6000p00a (0OHOINEKMPOHHBIX UOHOB) U MHO2OIIEKMPOHHBIX AMOMO8

1.1. OgHO25IeKTPOHHBIE BOJHOBBIE (PYHKIIMK aromMa Bojopoaa. KBaHTOBBIE COCTOSIHUS
anekTpoHa. Pemenne ypaBuenus Lllpeaunrepa 1is 0AHORIEKTPOHHOTO aTOMA.

Copepxanue mnoHsATHH "cTpoeHue BemiecTBa" M "CTpykTypa BemiectBa'. Paznuunble
acHeKThl TepMHHA '"CTPOEHHE MOJEKYN'": TONOJOIMYECKUH, T€OMETPUUYECKUN, SJIEKTPOHHBIN U
ap. YIOpAIOYeHHbIE U HEYNOPSA0YEHHBIE CTPYKTYPhl KOHJIECHCHUPOBAaHHBIX (a3. O0muit 0630p
METOJOB SKCIEPUMEHTAIIBHOTO U TEOPETUYECKOTrO M3YyUEHHsS CTPOCHHSI MOJIEKYN U CTPOEHUS
BEIIIECTB.

OCHOBBI KJJACCUYECKOM TEOPUM XUMHUYECKOrOo CTpoeHHUsl. (OCHOBHBIE MOJIOXKEHUS
KJIACCUYECKOU TEOPUH XUMHUYECKOTO CTpOCHHs. MOJEKyIsIpHbIe MOJEIH PAa3IUYHOTO YPOBHS B
COBPEMEHHOM TeOopuu XuUMHUUecKoro crtpoeHus. CTpykrypHas Gopmymna u rpad MOJNEKYIBI.
Benuuunbl, ompenensoomme Te€OMETPUUYECKYI0 KOH(PUTYpAIUI0O MOJICKYJIBI: MEXbsICPHbIE
paccTosiHusl, BaJEHTHBIE YIJIbI, JIBYIpaHHbIE W TOPCHUOHHBIE YIJIbl. BHyTpeHHee BpalleHue.
Kondopmanuu monekyi.

BonnoBoe ypaBHenue [llpenquHrepa — OCHOBHOM NOCTYIAT KBAHTOBOM MEXaHUKH.
OCHOBHBIE IOHATHSI U IPUHITUTIBI KBAHTOBON XUMHUH.

Pesynbratel pemenus ypasuenus Llpenunrepa mist aroma Bogopona. [IpeobpazoBanue
KOOpJUHAT U pa3zenieHue nepeMeHHbix. AHanu3 @-, ®- u paguansHoro ypaBHeHuil. KBantoBbie
COCTOSIHMS 3JIEKTPOHA B aroMe Bogopoaa. CnuH snektpoHa. JkcnepumMedTt Lltepna u ['epnaxa.

BonHoBbIE pyHKIIMM 3€KTPOHA B aTOME BOJIOpOAa. AHAIN3 paJlalibHOM U yTI0BOM
COCTaBJISIONINX COOCTBEHHBIX (DYHKITUH 2JIEKTPOHOB B aTOME BOJIOPOAA JIISl PA3TUYHBIX
3Ha4YeHHH n. OYHKIIUU PaIUATLHOTO U YTIIOBOTO PACTIPECIICHHS BEPOITHOCTH JIEKTPOHOB IS
pa3nuyHbIX cocTosiHUI. KOHTYpHBIE U NONSIpHBIE AUArPAMMBbI JIEKTPOHHBIX TUIOTHOCTEH ISt
BOJIOPOAOIION00HBIX opouTaneir. CHMMETpHsI aTOMHBIX OPOUTAIICH.



Mexanuyeckass Mozelb MOJEKyJbl. [loTeHuuanel mapHbBIX B3auMOJEUCTBUA. Meton
MOJIEKYJIIPHOM MEXaHUKHU MPU aHAIN3€ CTPOCHUSI MOJIEKYIL.

1.2. Meron Xaptpu-®oka. BomaHoBwsie ¢ynkmum mo Xaprpu-Doky. ITpubnmkeHHbII
MeTox pemieHust ypaBHenus lllpeaumnrepa u TO4HOCTH 3TOro mnpuOMMKeHHA. PaccmoTpenue
JBUKEHHUSI 3JIEKTPOHA B OIPEIEJICHHOM MOJIEIbHOM MOTEHLIUAJE.

1.3. MHOT03J7IEKTPOHHBIE aTOMBI U IEPUOINYECKasi CHCTEMa XUMHUECKUX JIEMEHTOB.
[TonsiTHe 0 MeTOIe camocoriacoBaHHOTO ToJis1. BomHoBeie pyHkinu Crelitepa. [IpaBuiia
Caeittepa. PacueT 3Heprum 31€KTpOHOB U SHEPTUM MOHU3ALMU aTOMOB C IIOMOIIBIO METO/1a
KOHCTaHT SKPaHUPOBAHUSI.

Paszoen 2. Dnexmponnoe cmpoenue amomos u Ilepuoouueckuii 3aKoH.

2.1. Ilpuwnnun Ilaynum kak QyHIaMEHTadbHBIA TPUHIUMIT KBAaHTOBOM MEXaHUKH.
CanenctBust u3 npuniuna [aynu.

2.2. Tlpapmna Xynnaa. Ilopsimok 3amosHenust opOutaneit. [loHATHE MYJIBTHILUIETHOCTH.
[ToHsITHE BBIPOKIEHHOTO COCTOSIHUSL.

2.3. CuMBOJIMKa TEPMOB aTOMOB. ATOMHBIE CIIEKTPbI 1 CUMBOJIBI TEPMOB. Pa3perieHHbie
sHepreTudeckue cocrosiHusi mo Pacceny-Caynnpepcy (l-S-«cBsizb»). IloHsiTHE O j-J-«CBS3M».
BexTopHas Monens aroma. DIeKTpOHHbIE KOH(PUTYpallUd aTOMOB U 0003HAYEHHsI UX TEPMOB B
OCHOBHOM COCTOSIHUU.

DNeKTpUuecKrue M MarHUTHbIe cBOWCTBA. [loCTOSIHHBIE BHEIIHHME JIIEKTPUYECKOE U
MarHuTHoe Mnosisl. JIUmoiabHBIE MOMEHT UM MOJIAPU3YEMOCTh MOJIEKYJl, MarHUTHBII MOMEHT U
MarHuTHasg BOCIPUUMYMBOCTH Moyekynd. Oddextst Illtapka u 3eemana. MarautHo-
pe3onancuble (OIIP u SIMP) meTons! uccienoBanust CTpoeHust MoieKya. ONTUYECKUE CIEKTPbI
MoJIeKy/1. BeposTHOCTH mepexoJoB M MpaBuia OoTOOpa MpU Mepexoax MeEXIy pa3inuyHbIMH
KBaHTOBBIMH COCTOSIHUSIMHU MOJIEKYJ. CBs3b CIIEKTPOB MOJIEKYJ € UX cTpoeHueM. Onpenenenue
CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYN U3 CHEKTPOCKOMUYECKUX JaHHBIX.

Paszoen 3. Hcnonvzosanue memooa MONEKYIAPHbIX opOumanei u meopuu CumMMmempuu
0715 onucanus xumuuecxkou ceasu. Cmpoenue KOHOEHCUPOBAHHBIX Pas3.

3.1. [lonstue o mpuOIMKEHHBIX criocobax pemieHus ypaBHeHus lllpenunrepa — meroze
BO3MYIIEHUH U BapuallMOHHOM MeToje. BekoBble ypaBHeHHsA. Teopuss MONEKYISIPHBIX
opOutaneii. CuMMeTpusi, MepeKpblBaHue opOuTaiel W KOHTYPHbBIE IUArpaMMBbl AIEKTPOHHOU
IUIOTHOCTHU JUISl IBYX- U MHOTO aTOMHBIX MoJieKyJl. Teopema Bupuana. CpaBHeHne MeTo10B MO
u BC.

Meton MO B Bapuante Xrokkens. Tomnojormdyeckue MaTpUilbl XIOKKEIS BEKOBOTO
onpenenutensd. Pacuer 3¢ (eKTUBHBIX 3apsAA0oB, MOPAIKOB CBA3€H M MHIEKCa CBOOOJHOM
BAJICHTHOCTH aTOMOB C JEJIOKAJIU30BaHHOW m-CBA3bI0. IlOpsAnoK CBA3M M MeXaTOMHOE
paccrosiHue.

CooTHoOIIEHNE MEXAY JJIEKTPOHHOW IUIOTHOCTBIO, IMOPSJKOM CBA3M U €€ DHEPIUM.
[TonsTe o pacmmpenHoMm Meroae XIKkKens. Mcnonb3oBaHne meToga XOKKENIsS B CUCTEMax C
reTepoaroMaMu.

[ToTentuanpHble TOBEPXHOCTH JEKTPOHHBIX COCTOSIHUN MOjeKyil. VX olrmras cTpykTypa
U pa3nuuHble Tumbl. PaBHOBecHble KOHQUrypauuu Monekyia. CTpykTypHas H30MepHsl.
Onrtuyeckne wu3zomepsl. Konebanus wmonekyn. CpeaHeKBagpaTHUHbIE CMELIECHHS aTOMOB
(ammumutyner  koneOanwmii). HopmanbpHbie KoOneOaHMs, YacTOTHI HOPMAJbHBIX KOJIeOaHWA |
YacTOThl OCHOBHBIX KoJjeOaTenbHbIX TmepexonoB. KoneOanust ¢ OonblIOW — aMIUIUTYIOM.
Bpamenne Monekyn kak 1enoro. Pa3znuyHble THIBI MOJIEKYJSIPHBIX BOJYKOB. DIJIEKTPOHHOE
cTpoeHue Mosiekyn. MonekymspHbele opoutanu. HTepnperanyst CTpOSHHUsI MOJIEKY]I HAa OCHOBE
OpOUTATBEHBIX MOJCIICH.

3.2.  OcHOBHBIE DJJIEMEHTHI U ONepalud CUMMETpUd. [Ppynmbl CHUMMETPHH.
Krnaccudukanys Mosiekys 1o TOYeuHbIM IpyNnaM CUMMETPHH.

OOmue cBOWCTBA CUMMETPHHM BOJHOBBIX (PYHKIMA M TMOTEHIHATIHHBIX MOBEPXHOCTEH
Mouiekyn. Kraccuduxanuss KBaHTOBBIX COCTOSIHMM MOJIEKyl 1o cumMerpun. Cummerpus
aTOMHBIX U MOJIEKYIISIPHBIX OpOHTameii.



Brnusiane cuMMmeTpun paBHOBECHOW KOH(UTYpAIlMu siIep Ha CBOMCTBA MOJICKYT M UX
JTMHAMUYECKOE TMOBEICHHE (IUMOJbHBII MOMEHT W MOMEHTHI MHEpIUH, (popMa HOPMAJIbHBIX
KoJIeOaHUH, BBIPOXKIECHUE COCTOSTHUM, COXpaHEHHE OpOMTAIbHONH CUMMETPUU IMPU XMMHUYECKHX
peakuusx u T.11.). OpOuTaibHbIE KOPPEIALUOHHBIE 1UAarPAMMBI.

3.3. IlpuBoauMbIE M HENPUBOJUMBIC MPEACTABICHUS TOYEUHBIX TPYHI CHUMMETpPHUHU.
Marpunpl  npeoOpa3oBaHus ¥ IPEACTAaBICHHE TPYHNbBl CUMMETpuH. HemnpuBomumbie
IpeJcTaBIeHus U HMX 00o3HaueHuss no MankeHy. OCHOBHBbIE CBOMCTBAa HENPUBOAMMBIX
npenacraBieHui. Tabauipl XxapakTepoB rpyml.

3.4. OnucaHue XMMHUYECKOM CBSI3U B KOMIUIEKCHBIX COEIMHEHMAX C HCIOJIb30BAHUEM
TEOPUU KPUCTAJUIMYECKOTO MOJISI U TEOPUH TI0JIS JIMTaHI0B.

Teopust KpUCTAIIIMYECKOTO IMOJIsl. 3aBUCHMOCTh JHEPIHU pacUICIUICHUs Jurangamu d-
opOuTaneii KOMILJIEKCOOOpa3oBaTensi OT Pa3IUYHBIX (AKTOPOB. ODHEPTUs CTaOMIN3ALNH
KPUCTAUIMYECKUM [I0JIEM JIMTaHJOB B MOJIAX pPa3HOH cuMmMeTpuu. KoBajieHTHbIE CBSI3HM B
komruiekcax. Hedenokcernueckuit psa nurannoB. Dddext SAna-Temrepa m ero BiMsHUE Ha
CBOWCTBA KOMIUIEKCHBIX COEIMHEHUI.

[IpumeHeHne TEOpUH CUMMETPHUH ISl OOBSICHEHUS! XMMUYECKON CBSI3U B KOMIUIEKCHBIX
coeauHeHusXx. Teopus mons JgurasaoB. MoJekyssipHble OpOUTalM B KOMIUIEKCHBIX HOHAX.
OO6pazoBaHue T-CBSI3U B KOMIUIEKCHBIX MOHAX.

Morexysbl IPOCTBIX U KOOPAMHALMOHHBIX HEOpraHUYeCcKUX coequHeHui. [lonusnepusie
KOMIUIEKCHBbIE coenuHeHud. XenaTtbl. CTpoeHue opraHudeckux coeauHeHud. [lonmmsapaHsl.
OneMeHTOOpraHnyeckue coeauHeHus. Meramionenbl. CoeluHeHHUs BKIIOYEHUS (KJIaTpaThl).
Porakcansl u katrenansl. Oymiepensl. [lomumeps! u OMOMOIUMEPHI.

3.5. CtpoeHue  KOHJIGHCHUPOBaHHBIX  (pas. CrpykrypHas  Kjaccuukanus
KOH/ICHCHUpOBaHHBIX (ha3. MaeanpHble KprcTawisl. KpucTamisl ¢ HEMOTHON YIIOPSI0YEHHOCTHIO.
JlomeHHble CTPYKTypbl. JKuJkue KpHcTalibl U Jpyrue Mme3odasbl. AMopdHbIE BelIeCTBa.
Kunkoctn. OcCOOEHHOCTH CTPOCHHUS MOJTMMEPHBIX (ha3.

Crpoenue xuakocTeil M aMOpgHBIX BellecTB. MrHOBEHHass M KoJsiebaTelnbHO-
yCpeHEeHHass CTPYKTypa >KUIKOCTU. AccouuaTbl W KiacTepbl B KUAKOCTAX. COBpeMEHHbIE
METOABl OMHUCAHUS CTPYKTYPHl JKUAKOCTeH. DIyKTyalmmu W KOPPEISIHOHHBIE (YHKIIHH.
Crnenuduxka amoppHOro coctosHuss. CTpykTypa MpOCTBIX  JKUAKOCTeH.  PacTBOpbI
HEeIeKTposnTOB. CTPYKTypa BOJbI U BOAHBIX pacTBOPOB. CTPYKTypa *KUAKUX AJIEKTPOJIUTOB.
Murnemioo6pazoBaHie U CTPOSHUE MUILIEILIL.

Crpoenne wme3oda3. Omnpenenenve wme3oda3. MeToasl H3yyeHHS HUX CTPYKTYpHI.
[Tnactuueckue kpuctamibl. JKunkue KpucTauibl (HEMAaTHKHM, CMEKTHKH, XOJIECTEPUKH U Ap.).
XKunkokpucraainyeckoe COCTOSIHUE B ONOIOTHYECKUX CUCTEMAX.

Crpoenune kpucramioB. Kpucraminueckas pemierka M KpHUCTaUIMYECKas CTPYKTypa.
Peanbuble kpuctamuibl. Tunbl 1eQeKTOB B peanbHbIX KpucTauiax. CUMMETpUs KpUCTAJUIOB.
Kpucrammorpadgudyeckne To4YedHbIe TPYNIBI CHUMMETPHUH, THIBI PEHIETOK, TOHSATHE O
IIPOCTPAHCTBEHHBIX TPYMIaX CUMMETPUU KPUCTAIOB. ATOMHBIE, MOHHBIC, MOJEKYJSPHBIE U
Apyrue THIBI KpHcTawioB. llemouedHsie, CIOMCTBIE W KapKacHBIE CTPYKTYpbL. JlnHammKa
KpUcTajiimueckoil  pemetku. @oHOHHBIA  crekTp. CTpoeHHe  TBEpIBIX  PacTBOPOB.
YnopsiioueHHbIE TBEPbIE PACTBOPBHI.

IToBepXHOCTh  KOHJIEHCHPOBAaHHBIX  (pa3. OCOOEHHOCTH CTPOEHHUS IMOBEPXHOCTHU
KpUCTAIJIOB U kujKocTedl. CTpyKTypa rpaHHIlbl pa3zesia KOHIeHCHPOBaHHBIX (a3. Monekynbsl u
KJ1acTepbl Ha NoBepXHOCTH. CTPYKTypa aICOPOLIMOHHBIX CIIOEB.

4 O0beM yueOHOH TUCIHIJIMHBI

. B 3aueTHBIX B akanewm.
Buzsl yaeOHOM paboThI

eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IIAHY 5,0 180
KonTaktHas padora (KP): 2,22 80

Jlexuuwm (Jlek) 0,89 32




[Tpaxtuueckue 3ausatus (I13) 1,33 48
CamocrosiTtesibHas padora (CP): 1,78 64
Bujx KOHTpOJIS: IK3aMeH 1 36
Bunbl yue6HO# paboThI B 3aueTHBIX B acrp.
SIMHMIIAX gacax
OO0masi Tpy10eMKOCTh THCIIUILTHHBI 110 y4eOHOMY TJIAHY 5,0 135
KonTaktHas padora (KP): 2,22 60
Jlexumn (Jlek) 0,89 24
[Tpaxtrueckue 3ausatus (I13) 1,33 36
CamocrositensHas padora (CP): 1,78 48
Bua koHTpOJIA: IK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIHHBI
«Metonuka npenogaBsanusi xumun» (b1.B.11)

1 Heap aucuumiauHbl — (GOPMUPOBAHHE y OOYYAIOUIMXCA IPOYHBIX TEOPETUUECKUX
3HaHUH U MPaKTUYECKUX HABBIKOB B 00JIACTH IPENOIaBaHUsl XUMUHM Ha OCHOBE U3yUYCHMs LIEJIeH,
COJIep’)KaHUsl M METOJIOB IPENOJaBaHUS XHWMHUHU ISl MOATOTOBKHM CIELUAINCTOB, YMEIOIIMX

AyMaTb, UCKATbh U HAXOOUTb COOCTBEHHEIE PCUICHUA.

2 B pe3yJabTarte u3yueHHus TUCHUTIIHHBI 00Y4AIOIIHIiCS T0JIKEH:
Obnadoams CNEenyOIMUMHA KOMIIETEHIIUSIMU U MHIMKATOpaMu UX AocTikeHus: YK-3.1;

VYK-3.2; YK-3.3; YK-3.4; YK-3.5; [1K-6.1; [1K-6.2; T1K-6.3; TIK-7.1; T1K-7.2; I1K-7.3.

3name:

e  OCHOBHBIEC COBPEMEHHBIEC YPOBHHM IOJIOTOBKH BBIITYCKHUKOB;
e MOPAZOK OPraHU3aLMKN MEXIIPEIMETHBIX CBSI3€H U OCOOCHHOCTH UX (POPMUPOBAHUS;
e OCHOBHbBIE TUIIbl OPTaHU3ALMOHHBIX CTPYKTYp YIpaBJIeHUS Y4€OHBIM IPOLECCOM U

METOJIbI UX pehOopMHUPOBAHUS;

e OCHOBHBIC METOJBI pa3BUTUIA IM03HABaTEIILHOM AKTUBHOCTH,
e OCHOBHBIC (bOpMBI IIpOBCACHUSA 3aHATHH U UX OCO6CHHOCTI/I;

Yvmemon:

- IUNIaHUPOBATh MPOLECC MPLCIIoJaBaHud XWUMHU B O6pa30BaT€J'II)HI)IX YUPCIKACHUAX

BBICIIIETO TTPO(ECCHOHATTLHOTO 00pa30BaHUs;
Braoems:

e  MeTOAaMHU OTOOpa MaTepHasa, MPernojaBaHusl U OCHOBAMHU YIIPABICHMS MPOLIECCOM
oOyueHuss B 00pa3oBaTeNbHBIX YUPEKIEHUSAX BBICIIETO MPO(ECCHOHATIBLHOTO

o0pa3oBaHus;

e OCHOBHBIMH METOAaMH OILICHKH 3HAHUM ydamerocs.

3. Kpartkoe conep:xanue JMCIHUIIIHHBI
Beenenue.

Beenenue. HpeIIMeT HU3YUCHUSA W 3ala4yu IMpenoaaBaHUs XHUMUHU. OCHOBHBIC TOHSTHUS

MCTOAHWKHU IMPEIIoJaBaHusd XUMUH. CBs3b C ApyruMu JUCHUIIIIMHAMU.

Paznen 1. Hean u 3agaum kypca «MeToanka npenogaBaHus XUMUH»
Pazﬂen 1.1. MeTomea nopenoaaBaHugd XMMHHU KaK HAYKH M KakK V‘IG6HOI>'I JAUCITUITIINHBI.

Ienmu n 3amaunm yuebHOro kypca «MeToamka mpenofaBaHus XUMHM». Ero mecto B cucreme
y4eOHBIX JAUCUUIUIMH MOJATOTOBKA XUMUKOB. CTPYKTypa coJep>KaHusi METOAUKHU MPENoIaBaHus




XUMHH Kak Hayku, ee Mertonosiorus. [loctpoeHue y4eOHOro Kypca METOAMKHU MpernojaBaHUs
XUMHUH.

Pazgen 1.2. Ilpomecc o6yuenus. Tumbl mporecca oOydeHws; WHGOPMAIIMOHHBIN H
MIPOYKTHBHBIN (TBOpPUECKHii). BOmpockl BO3pacTHOM MCUXOJIOTUN U (U3UOJIOTHH B TIPHIIOKCHUN
K CTYJIEHUYECKOMY Bo3pacTy. Teopusi mo3TanHoro GopMHUpOBaHUS YMCTBEHHBIX JEHCTBHUIl U ee
MIPUJIOKEHUE K TIporieccy oOyueHus. ['yMaHu3aus U ryMaHuTapu3anus o0ydeHusl.

Pazgen 1.3. Tlenn oOyuyenus xumuu. COBpEMEHHBIH CHEIUATMCT W  OCHOBHBIC
TpeOOBaHUS, NpEAbABIsEMble €My o0mecTBoM. Pomb XuMuUM B JKM3HHM  oOmIecTBa.
dopMHUpOBaHUE TBOPUYECKOIO0 XMMHUYECKOTO MBIIUICHUs. MoOJenb crenuaiucta U cojiepsKaHue
oOyuenus. [locTpoeHne Kypca XMMHUM Ha OCHOBE IEPEHOCAa CHUCTEMbl HAyKH Ha CHUCTEMY
oOyuenusi. [IpeBpamieHue ydeHUil Haykd B OJOKM cojepaHHUs Y4eOHOH TUCIUIUIMHBI.
[TocTpoenne Kypca XMMHH Ha OCHOBE KOHIICNITYyalbHBIX cucTeM Xumun. Crenududeckue
0COOCHHOCTH TMpenojaBaHus KypcoB oOmieH, (Gu3nueckoi, HeOpraHM4ecKon, aHaTUTUYECKOM,
OpPraHUYeCKOM M JpYrux BETBEW XHMHU. OJKOJOTHUS B Kypcax xumun. Puiocodckue,
MHPOBO33PEHYECKUE, METOJOJOTHYECKHE M JIOTUYECKHE 3HaHHWSA, BBOJUMBIE B COJEpKAHHE
00yUYCHUS XUMHUH.

Pa3nen 2. Conep:xxanue o0yueHust

Pasmen 2.1. Conepxanue oOydeHus XuMHUU. MoJENb CIEIMUAINCTA W COJCpKaHUE
oOyuenus. [locTpoeHne Kypca XMMHUM Ha OCHOBE IE€PEHOCAa CHUCTEMbl HAayKH Ha CHUCTEMY
oOyuenus. llpeBpamieHne ydeHWUN HayKd B OJIOKHM COJCpKaHUS Y4COHOH JTUCIIUTUIMHEIL
Crneuunduyeckue 0COOCHHOCTH MPENOAaBaHUs KypcoB 00Ied, (hU3HM4ecKol, HEOPraHUYECKOil,
AQHATUTUYECKOM, OpPraHMYecKOW W JAPYrMX BETBEH XHUMHMH. OKOJIOTHS B Kypcax XHMHHU.
dunocodckre, MUPOBO33PEHUYECKHE, METOJOJIOTUYECKUE W JIOTUYECKUE 3HAHUS, BBOJUMEIC B
cojiepKaHnue 00y4IeHUST XUMUH.

Pazpen 2.2. Metonsl oOyuenusi xumuu. [lonstue o meromax oOydenus. OCHOBHbBIE
METOJIbI OOYYECHHS B BBICIICH IIKOJIEC: JICKIIUH, CEMUHAPHI, JJabopaTopHbIe paboThl. OcoOeHHOCTH
3TUX BHUJIOB y4eOHOUN Harpy3ku. TpeOoBaHHS K COBPEMEHHOW y4eOHOW JEKUWHU: MPHUHIIUIIBI
MMOCTPOCHHSI, apTyMEHTAIlMN W JOoKa3aTesibcTBa. JlabopaTopHbIE W NMPaKTUYECKUE 3aHATHS B
npenojaBaHuu XuMuu. VX pons B mpouecce mo3HaHUs OKpy»Karollero mupa. Urpusbsie MeTOAbI
oOydeHusi. AJITOPUTMBI TUIAHUPOBAHUSI HAYYHOTO HCCIEAOBaHUS M OOpaOOTKH pPE3yNIbTaTOB
JKCIIEPUMEHTa. YTNPaXHEHUS U 3aJa4yd B OOyYEHUM XHUMHH. AJITOPUTMBI  OMUCAHUS
xumuueckoro  oobekta.  Komnbrorepuzanuss — oOyuyenus.  Mcmonb3oBaHHME — METOOB
MPOrPaMMHUPOBAHHOTO U aNTOPUTMH3UPOBAHHOTO OOyUEHHsS B METOJUKAX KOMIIBIOTEPHOTO
oOyuyeHuss xumuu. KoOHTponupyoomue KOMIBIOTEPHbIE TporpaMmbl. MynbTUMEIUNHBIE
BapHaHTHI MOCTPOeHUs KypcoB «O0mas xumusy», «TeopeTnyeckne OCHOBBI XUMHUN» U
«Heopranndeckass Xumus». MoTuBanus CTy/ICHTOB B 00y4eHUH XuMuH. [103HaBaTeIbHAS aKTHBHOCTD
n crnocobbl e€ pa3BuTHis npu oO0yueHun xumuu. CoderaHne OOpa30BATEJLHOW pa3BUBAIOIICHCS H
BOCIUTAaTENhbHON (DYyHKIMM 0OydeHus: B BhIcIIel mmikoje. Pasputne TBopueckux cnocoOHocTed. Ponb u
MECTO TMPOOJEMHOI0 IOJAXO0Ja B PA3BUTUU TBOPYECKUX CIIOCOOHOCTEH. Pojb JeMOHCTPAIMOHHOTO
OKCIICpUMEHTA J'Ia60paTOpHBIX pa6OT " MPAKTHYCCKUX 3aHATHN 10 XUMHU g YCWICHHWA HarjaIdaAHOCTH B
npenogaBaHu XUMHHU. Oco0EeHHOCTH HMX HCHOJb30BaHUS B npenogaBaHu Pa3IMIHbIX XUMHUYCCKUX
BY30B.

Paznen 2.3. Opranuzanvonsble GopMbl 00yueHUs XUMUU. POpMbl 00YUEHHUS: JIEKLIHUS,
CEeMHUHApCKOEe 3aHATHE, NpaKTU4eckas M JaboparopHas paboTa, caMocTosTeIbHas padora,
BHEAay/IUTOpHAsl M <«JOMalIHss» paldoTa. AyAUTOpHass W BHEayIWTOpHAas I03HaBaTeIbHAas
JEATENBHOCTh YJalllUXCsl U €€ opraHu3anus. Poab komnploTepa B OpraHM3allMid M MPOBEACHUN
BHEAy/IUTOPHOI TO3HABAaTEIbHOU JeATeNbHOCTH. KoMmbloTepHble (IUCKETHBIE U JIa3epHO-
JMCKOBBIE) yueOHbIE ITOCOOUS 10 KypcaM XUMUHU. MeToiuKa uxX Co3/1aHusl.

Paznmen 2.4. CpencrBa oOyuyeHHsl XWMHH. Y4eOHass KHHTA KaK CPEICTBO OOyYeHHUSI.
Texnuueckue cpenctBa oOy4yeHMs, UX BHIbl U PA3HOBUAHOCTU: MeEJOBas JI0CKa, KOJOCKOII,
TUANpPOEKTOp, KUHOMPOEKTOP, SMHIMACKON, KOMIBIOTEP, BHUJEO- WU 3BYKOBOCIPOU3BOJSAIIAS
anmnaparypa, MHTepakTUBHas Jocka. Tabmuisl, pucyHKH, (GoTorpaguu Kak cpeacTBa oO0ydyeHus.




[Iytu ucnonp30BaHUS TEXHUYECKUX CPEICTB OOy4YeHHUS [Js MOBBIIMIEHUS II03HABaTENbHOM
aKTUBHOCTH OOydYaeMbIX W TMOBBIMIEHUS dPPEKTUBHOCTH ycBOeHHUs 3HaHU. Kommbrorep kak
puOoOp JUIsi HAYYHOTO MCCIIEA0BAHUS U KaK cpeAcTBO oOyueHus. OO0yueHre XMMUH MpU TOMOIIN
TeneBuaeHus U cetu «MHTepHeT», HeAOCTaTKU U MPEUMYIIECTBA.

Pa3nen 3. KoHTpoJib 1 OlleHKA 3HAHUM

Pazgen 3.1. KoHTpOJb 32 YCBOGHHEM XMUMUYECKUX 3HaHUU. Poib KOHTpoOJis B mpoliecce
oOyuenus. Bunpl koHTposs. OpraHuzanusi U KOHTPOJb 32 YCBOGHHWEM 3HAHHMI Ha JIEKIUH,
CEMHUHAPCKOM 3aHATHH U B JJAOOPATOPHOM IpaKTUKyMe. B3auMHBIN KOHTPOJIb U CAMOKOHTPOJIb.
TectoBble KOHTpOJUpYIOUIME 3aAaHus. MeToJ BBIOOPOUYHBIX OTBETOB, €r0 IMPEUMYIIECTBA U
HeJocTaTKU. Pedeparsl W JOKIAABl Kak OJWH M3 CIOCOOOB OIEHKH XWUMHYECKHX 3HAHUH.
XumHuueckue onauMnuanapl. TexHuueckue cpeactBa KOHTpoJdsA. (COBpEMEHHBIE METOJIbI
IIPOBEACHUS KOHTpOJIA. PelTuHroBass cucremMa KOHTpoJsi M €€ HCIojiab30BaHMe B Poccuiickon
Oenepanun. CpaBHEHUE PEUTUHTOBON CUCTEMBI KOHTPOJISI C 3apYOS)KHOM.

Pazgen 3.2. OueHka ¥ AMarHOCTHKAa KauyeCcTB XUMHUYECKHMX 3HaHUM. KauecTBa 3HaHwMii
y4daluxcs, UX OIeHKa W JUarHocThKa. PelTHHroBas, maTuOaUIbHAs U JPyrye MIKajibl OLEHKU
3HAHUU, IPEUMYIIECTBA U HEJOCTaTKU. OLleHKa Ka4yeCTB YCTHOM ¥ MUCbMEHHON PeyH.

Paznen 4. DxcnepumeHTadbHble padoThl B Kypce «MeTroauka mnpenojgaBaHus
XUMHUN»

Paznen 4.1. Ileparornyeckuii SKCOEPUMEHT B IpenojaBaHu XxuMmuu. llegarornueckuit
IKCIIEPUMEHT KaK CpPEICTBO ompeneiacHuss 3(PpPEKTUBHOCTH METOJAMYSCKUX HOBOBBEICHUM.
[locraHoBka  memaroru4eckoro  9SKcrmepuMeHTa. M3Mepenuwe  pe3ynabTaToB  OOy4YeHHS.
Craructuueckue M KayeCTBEHHBIE METOJbl O00pabOTKM pe3yJabTaTOB IE€IaroruyecKoro
skcriepumenTta. OrneHnBanue 3()(HEKTUBHOCTH BBIOPAHHBIX COJIEP)KAHUS U METOJO0B OOYYEHHS.
Mertoab! OIIEHKH KauecTBa y4eOHOM pabOThI IPEMo1aBaTessi By3a.

Pazgen 4.2. TlepcneKTUBBI Nepexojla Ha MHOTOYPOBHEBYIO HOJTOTOBKY. BhIMyCKHUKH
BbIciIe Kokl Poccuiickoit denepaurn B paMkax boJIOHCKOM KOHBEHUUMH. llepcrieKTHBBI
YHUBEPCUTETCKOTO M OOIIEBY30BCKOTO XHMHUYECKOro oOpazoBaHus. bakamaBp, Marucrp u
CHEIUATUCT B POCCUMCKOM XMMHUUYECKOM 00pa30BaHUMU.

Paznen 4.3. 3aknrodenue. [lepcrnekTHBBI U OCHOBHBIE MPOOJIEMBl YHUBEPCUTETCKOTO H
OOIIIEBY30BCKOTO XMMHUYECKOro oOpa3oBanus. [IpoGieMbl MOATOTOBKM © METOJUYECKON
MEePENOATOTOBKY YUUTEIbCKUX U MPENOAaBaTEIbCKUX KaIPOB.

4 O0beM y4eOHOI TUCHUTLINHBI

Cemectp
. Bcero
Bup yae6Hoit paboThl 7 cemectp
3E | Axan.u. | 3E | Akan. 4.
OO61mas Tpy10€MKOCTh TUCITUTUTMHBI 3 108 3 108
KonTakTHas padora — ayqiMTOpHbIE 3aHATHSA: 1,5 o4 1,5 48
Jlexunu 0,5 18 0,5 32
[Tpaktuueckue 3anstus (I13) 1 36 1 32
JIaGoparopHsbie padoTsl (JIP) - - - -
CamocrosiTesibHasi pa6oTa 1,49 53,6 1,49 53,6
KonTakTHas camocTositensHas paboTa 0,4 0,4
1,49 1,49
CamocTosiTeTbHOE U3YUYECHHUE Pa3/IeIOB TUCIUILTAHBI 53,2 53,2
Buabl koHTpOIS: 0,01 0,4 0,01 0,4
KonTaktHas padora — mpomexyrounas arrecranus | 0,01 0,4 0,01 0,4
Bup xontpos 3auer
Ne AKajgeMH4ecKHUX 4acoB
/i Paznesr 1MCHMIIAHBI Bcero | Jlek- | IIpak. | Cam.
1107001 3aH. | pabo-




Ta
Beenenue 1 1 - -
1 Pa3nen 1. Hean u 3agaun kypca «MeToguka 25 4 4 17
NnpenoaaBaHus XUMHN»
1.1. | MeToauka npernojaBaHus XMMHUH KaK HAYKHd U KakK 8 1 1 6
y4eOHOU JUCIMILTUHBI
1.2. | Ilpouecc oOydeHuUs 8 1 2 5
1.3. | Henu oOyueHust XUMUU 9 2 1 6
2 Pa3nen 2. Coneprxanue o0ydeHust 28 5 5 18
2.1. | Conepxanue 00y4eHUsI XUMUHU 7 1 1 )
2.2. | Meronbl 00y4eHHS] XUMUHT 6 1 2 3
2.3. | OpranuzanuoHHbie GOPMBI 00YIEHUS XUMHH 8 1 1 6
2.4. | CpenctBa oOy4eHUST XUMUHU 7 2 1 4
3 Pazgen 3. KoHTpoJib 1 onleHKa 3HAHMIT 26 4 4 18
3.1. | KoHTposib 32 yCBOCHHEM XMMHUYECKUX 3HAHUI 13 2 1 10
3.2. | OueHkKa 1 QUarHOCTUKA Ka4eCTB XMMUYECKUX 3HAHUNA 13 2 3 8
4 Pa3nen 4. JkcnepuMeHTA/IbHBIE pA00THI B Kypce 28 4 5 19
«MeToauKa NpenogaBaHus XUMHI
4.1. | [lemarornyeckuii SKCIICGPUMEHT B IIPETIOIaBaHHH 12 1 2 9
XUMHHU
4.2. | IlepcnieKTUBBI IEpexo/ia Ha MHOTOYPOBHEBYIO 12 2 2 8
MOJITOTOBKY
4.3. | 3akimoueHue 4 1 1 2
Bcero wacos | 108 18 18 72

AHHOTanus padoyeil MporpaMMbl IHCHUTIIHHBI
«Icuxosmorus» (b1.B.12)
1 Heap aAucuMnJIMHbI — NPUOOPETEHNE CTYAEHTaMU 3HAHUI B 00JacTH 3P (PEeKTUBHON

KOMMYHHUKAIIMM ¥ B3aUMOJICHCTBUS B KOJUICKTUBE, Pa3BUTHE TICUXOJOTHYECKONH W JIMYHOCTHOM
KOMIICTCHTHOCTH CTYACHTOB, HCO6XO)II/IMOI>1 JJISL I[aJ'IBHefIHICFO YCIICHIHOTO BXOXICHHA B
npodeCcCHOHATILHYIO Cpey.

2 B pe3yabraTre u3yYeHHs UCHUILUIMHBbI O00yYalolWiicsi MO mporpamme

0akajiaBpuAaTa J0JIKeH:

Obnadams CIEayIOUIMMU KOMIIETEHIIUSIMH:

®opMupyeMble KOMIIETCHIUH NHaukaTopbl 10CTHKEHUS KOMIIETEHIHT

YK-3.
COIIHAJIbHOE B3aWMOJIEHCTBUE "
peanu30BbIBAaTh CBOIO POJIb B KOMaH/E

YK-3.1. Onpeznensier CBOIO pojib B COLUAIBHOM
B3aMMO/ICHCTBUU U KOMaHIHOW paboTe, HCXOMS
U3 CTPAaTeruu COTPYAHUYECTBA JUISI JOCTUKCHUS
MIOCTaBJICHHOM TIEITH

YK-3.2. Tlpu peamusanuu CBOCH poiu B
COIMAJIbHOM B3aUMOJCHCTBUU M KOMaH/IHON
paboTe yuuThIBAET OCOOCHHOCTH MOBEACHUS 1
MHTEPECHI IPYTUX YYACTHUKOB;

Crniocoben OCYIIECTBIIATh




YK-3.3. AnanuzupyeT BO3MOXKHBIE TIOCIIEICTBUS
JIMYHBIX TEUCTBUU B COLIMATILHOM
B3aMMO/JICHICTBUYM 1 KOMaHIHON paboTe, U C
Y4€TOM 3TOT0 CTPOUT MPOAYKTUBHOE
B3aMMO/ICHCTBUE B KOJUICKTHURBE;

YK-3.4. OcymiecTBisieT 00OMeH HHPpOpMaIIHEH,
3HAHUSIMH U OTIBITOM C YWJICHAMH KOMAaH/IbI,
OLICHUBAET UJACH APYTUX YICHOB KOMAaHIbI IS
JOCTIDKCHHMS IIOCTABJICHHOM IICIIH;

YK-3.5. CobOmroaeT HOPMBI U YCTAaHOBJICHHBIC
MpaBWJIa KOMaHAHON PabOThI; HECET JIMYHYIO
OTBETCTBEHHOCTbH 32 pe3yJIbTaT

YK-6. Cnocoben  ynpaBmasate  cBouM | YK-6.1. Micrionb3yeT HHCTpYMEHTBI M METOIbI
BPEMEHEM, BBICTPAWBATh M PEATM30BBIBATH | YIPABICHUS BPEMEHEM IPH BBITOIHECHUN
TPAeKTOPUIO CAMOPA3BUTUS HAa OCHOBE | KOHKPETHBIX 3a/1a4, IPOCKTOB, MPH TOCTHKCHUU
NPUHINAIOB 00pa3oBaHUs B TCUCHUE BCEU IIOCTABJICHHBIX LENEH

KHU3HU

IK-3 Cnocoben BomonHaTh crangapTHbie | [IK-3.1. BeimonHseT cranmapTHBIC ONEpaluy 10
OIEPALMH I10 IPEAIAracMbIM METOAUKAM [IpejlaracMplM ~ METOAUKAM  IIPU  PELICHUU
KOHKPETHBIX MPO(HECCHOHAIBHBIX 3a/1a4

B pesynbpraTe u3yueHus AUCUUIUIMHBI 00yYarOIUICs TOJIKEH:

Buame:

-OCHOBHBIC TICUXOJIOTMUECKHE IOHATHUs (IICUXWKA, CO3HAHHWE, WHIWBHJ, JIMYHOCTb,
WHJIMBUIYAJIbHOCTD, TICUXHMYECKHE TMPOIECChl, KOMMYHUKAIIMS, BOCIPHUSATHE, B3aUMOJCHCTBUE,
LeJIenoiaraHue u 1p.);

- IICUXOJIOTUYECKHUE OCOOEHHOCTH MpOIecca OOIICHUS;

- mpodecCHOHANBHO BaXKHBIE KaUueCTBa, 3HAUUMBIE JIJIs OyIyIliel CealbHOCTH;

- crmocoObl pa3pabOTKU ONTHUMAJBHBIX MPOTPAMM JOCTHIKEHUS MPOPECCUOHATBHBIX
LEIeH.

Ymemn:

- aHaIM3UpPOBaTh CBOM BO3MOKHOCTM U OrPAaHUYEHHUS, WCIOIb30BAaTh METO/BI
CaMOJIMaTrHOCTUKH, CaMOTIO3HAHUS, CAMOPETYJISIIIMA U CAaMOBOCIIMTAHUS; YCTAaHABIMBATH C
KOJUJIETaMH OTHOIIEHHS, XapaKkTepusyromuecs 3 (HEeKTHBHBIM YPOBHEM OOIICHHUS;

- aHAJIM3UPOBATH MPOOJIEMHBIE CUTYaIlUH C TOUYKH 3PEHUS TICUXOJIOTUN YEJIOBEKa.

Bnaoemy:.

- HaBBIKAMH W METOJaMHU pa3peuieHus MPOOJEMHBIX CHUTyallui, BOSHUKAIOIINX B
nporecce o01eHus (B TOM 4nciae KOHQIUKTHBIX);

- HaBbIKAMU M METOJIAMH MOBBILLIEHUS YPOBHS CAMOMOTHUBALIUH K BBIITOJIHEHUIO
npodeccroHaNbHOI 1eATeNbHOCTH;

- METOJIaMHU TUIAaHUPOBaHUA MPO(HECCUOHATHFHON ACITENIHHOCTH, LIENENOIaraHus 1
pa3paboTKu OMTUMABHBIX MPOTPAMM peaTH3aIUH LIETTH.

3 Kpartkoe coaep:kaHue U CHUTIMHBI

Pazoen 1. Bgedenue 6 ncuxonocuro. IloHsATHE «TICHXONOTHM» Kak Haykh. MecTo
TICUXOJIOTUM B CHCTeME HayK. VcTopusi pa3BUTHS TICHXOJOTMYECKOTO 3HAHUS M OCHOBHBIE
HampaBlIeHUsl B TCUXOJIOTUU. VHIUBUA, TUYHOCTh, CYOBEKT, HHAWBHUIYaNbHOCTh. [lcuxuka u
opranusMm. llcuxuka, moBefaeHUE W JeATeTbHOCTh. OCHOBHBIE (YHKIMH TICUXHKU. Pa3Butune
MICUXWKU B Tpolecce OHTOreHesa M (umoreHe3a. Mosr u mncuxuka. CTpyKTypa TCHUXHKH.
CooTHomieHne co3HaHus U O6ecco3HaTenbHOr0. OCHOBHBIC TICUXUYECKHE Mporiecchl. CTpyKTypa
CO3HAHMUS.

Pazoen 2. Ilosnasamenvnvie npoyeccor. Omrymienune. Bocrpustue. Ilpencrarienue.
Buumanue. [Tamsate. Mpltinienue u uHTEIUIEKT. BooOpaxenne. TBopuecTBO. DMOIMU U 1yBCTBA.




[Tcuxuueckas perymsius MOBEACHUS U TSI TSIIbHOCTH.

Paszoen 3. Hcuxonoeus auynocmu. TemrepamMeHT M XapakTep B CTPYKTYpE JIMYHOCTH.
VYcnoBusi, UCTOYHUKH W JBWKYIIUE CHJIBI TICUXHYECKOro pas3BuTHus. [IpoOiema Bo3pacta u
Bo3pacTHOM mepuoamszanuu. CouuanbHas CcUTyalus pa3BuTusA. Bexaymas JesTeabHOCTb.
OcoOeHHOCTH pa3BUTHSL 4YeJIOBeKa B pa3HBIX Bo3pacTax. [ICHMXOJIOTrHYECKHE TEXHOJIOTHH
CaMOOpPraHU3allMi U CAMOPA3BUTHS JIMYHOCTH.

4 O0beM AUCHMILIMHBI U BUAbI Y4e0HOi padoThl

. B 3a4ETHBIX B aKaJieM.
Bupl yueGHO# paboThI
SIMHMIIAX gJacax
OO01ast TpPyA0EMKOCTh IUCIHUILINHBI 110 YIeOHOMY TIaHy 2 72
KonTaktHas padora (KP): 1,33 48
Jlexnmonneie 3ansatus (Jlek) 0,44 16
[Tpaktuyeckue 3austus (I13) 0,89 32
CamocrositesibHas padora (CP): 0,67 24

Bun KOHTPOJIsA: 3a4€T - -

" B 3a4YETHBIX | B aCTPOHOM.
Bunet yueGHoi paboTh P

eIMHHIIAX gacax
OO011ast TpPyAOEMKOCTh IUCLUILINHBI 10 YI€OHOMY IJIaHy 2 54
KonraktHas padora (KP): 1,33 36
Jlexunonnsle 3aHsaTHA (JIek) 0,44 12
[TpakTrueckue 3anarus (I13) 0,89 24

CamocrosiTeibHas padora (CP): 0,67 18
Buna koHTpOJIS: 3a4eT -

AHHOTanus padoyeii MporpaMMbl IUCIATIIAHbBI
«Ilenaroruka» (b1.B.13)

1 Heab AucuunIMHbI — MPUOOPETEHNUE CTYICHTAMH 3HAHUN B 00JIACTH MEIarOTHYECKOMN
JeSITSIbHOCTH.
2 B pe3ynpTaTe U3y4eHHs IUCHUIUITMHBI 00YYarOIIHACs JOMKEH:
OO6manate caeAyOMMUMHI KOMIETEHIIUAMHI U UHIUKATOPAMU UX JOCTHXKEHUS:
[1K-6.1, I1K-6.2, I1K-6.3, IIK-7.1, T1IK-7.2, TIK-7.3
3HaTh:
—IIEHHOCTHBIE OCHOBBI 00pa30BaHus U MPOPECCHOHAIBHON JESTEHHOCTH;
—CYIIHOCTh U CTPYKTYPY 00pa30oBaTEIbHBIX MPOIIECCOB;
—0COOEHHOCTHU TEJJarOTHYECKOTO MPOIECCa B YCIOBUSIX MOJUKYIBTYPHOTO UITOTUITHUIECKOTO
0011eCcTBa;
—TEHJICHIIUU PA3BUTHUSI MUPOBOTO UCTOPUKO-TIEAArOrMYE€CKOT0 MpoIiecca,0cCO0EHHOCTH COBPEMEHHOTO
JTamna pa3BUTHS 00pa30BaHUs B MUPE;
—OCHOBBI IPOCBETUTENBCKON AESATEIBHOCTH;
—METOIOJIOTHIO TIEArOTMYeCKUX UCCIIeOBaHUH MPoOIeM 00pa3oBaHus;
—TE€OPHUH M TEXHOJIOTHH O0YyUEHHMsI; 3aKOHOMEPHOCTH (PU3HOJIOTHIECKOTO UTICHXOJIOTHIECKOTO
pa3BUTHS;



- cr1ocoObI ICHUXOJIOTHYECKOTO U MEeJarorn4ecKoro U3y4eHus: 00yJaronmxcs;
—C1ocoObI B3aMMOJICHCTBHSI TEJarora ¢ pa3IndHbBIME CYObEKTaMH MEAarorHuaecKoro mporecca;
—Cc10co0bI TPOHECCHOHATTLHOTO CAMOTIO3HAHUS U CAMOPA3BUTHUS;
YMers:
—CHCTEMHO aHAJIM3UPOBATh U BHIOMPATh BOCIIUTATEIbHBIC U 00pa30BaTEIbHBICKOHIICTIIINH;
—HCTIO0JIH30BATh METOJIbI ICHXOJIOTHYECKOM U MearorHuecKoi JUarHOCTHKH IS PESIICHHS
poeCCHOHATIBHBIX 3a/1a4;
-YYUTHIBATh B MEAArOTHYECKOM B3aMMOJICHCTBHHM OCOOCHHOCTH WHIWBUAYAILHOTO Pa3BUTHS
yUaIIMXxcs;
—MPOEKTUPOBATh y4eOHO-BOCIIUTATEILHBIN MPOIIECC C UCTIOIH30BAHUEM
COBPEMEHHBIX TEXHOJIOTUH, COOTBETCTBYIOIIUX OOIIMM U crel(pUIecKUM 3aKOHOMEPHOCTSM
1 0COOEHHOCTSIM BO3PACTHOT'O PAa3BUTHUS JINYHOCTH;
—C03/1aBaTh MEAArOrHYECKH 1EIeCO00Pa3HYI0 U IICUXOJIOTHIECKH 0€30IaCHYF000pa30BaTeIbHYIO
cpeny;
—B3aMMOJICHCTBOBATH C PA3IMYHBIMU CYOBEKTaMHU MEIarOrMYecKoro mpoiecca;
Bnaners:
—crioco0amMu OPUCHTAIUH B PO(PECCUOHATBHBIX HCTOYHUKAX HHPOPMALIUK (3KypPHAIIbI, CAUTBI,
o0Opa3oBaTebHbBIE TIOPTaIbI);
—C1oco0amM# OCYIIECTBIICHUS TICUXO0JI0T0-TIeIarOTUIECKOM MOAIEPKKH HCOTPOBOKICHUS;
—croco0amMu B3aMMOICHCTBHS ¢ APYTUMH CyOBEKTaMU 00pa30BaTEILHOTONPOLIECCa.
— croco0amMu IPOSKTHON ¥ MHHOBAIIMOHHOH JISSITEIILHOCTH B 00pa30BaHuUM;
-CII0c00aMU  yCTAHOBJICHHS KOHTAKTOB M TOAJCPKAHUS B3aMMOJEHCTBHS C CyOBEKTaMu
00pa3oBaTeIHLHOIO MPOIIECCca B YCIOBHAX IMOJUKYJIBTYPHON 00pa3oBaTeIbHON CPEJIbI,
—croco0amMu COBEPILIEHCTBOBAaHUS MPO(ECCHOHALHBIX 3HAHUI U YMCHHI.
3 Kparkoe conep:kanue TUCHHIITAHBI
Paznmen 1 JImmakTrka
1.1 Menaroruka Kak HayKa O BOCITUTAHUH U PA3BUTUH JIHIHOCTH
1.2 TIpouecc 0OyueHusi, €ro 3aKOHOMEPHOCTH U IPUHIIUTIBI
1.3 Coneprxanme oOpa3oBaHUs
1.4 ®opmpbl opraHu3anuu 00ydeHus
1.5 Merobl 00yueHus
1.6 Ananu3 pe3ynbTaTUBHOCTH 00y4eHUs
Paznen 2 Teopus 1 METOMKA BOCIIUTAHUS
2.1 Tlporecc BOCIUTAHUS U €TO OCOOEHHOCTH
2.2 ®opMBI B METOIBI BOCITUTAHUS.
2.3 KonaeKTUB 1 TUYHOCTh, UX B3aUMOJICHCTBHUE B MPOIIECCE BOCIIUTAHUSI.
2.4 OCHOBBI CEMEWHOTO BOCTIMTAHUS
O01m1ee KOIMYECTBO pa3aesioB 2
4 O0BbeM yueOHOM TUCITUTLIMHBI

. O0BbeM IUCHHUILIMHEI
Bup yueOHoii padoThl

3E | Akaa. 4. | AcTp.u.
O01mas Tpy10eMKOCTb M CHUILINHBI 3 108 81
KontakTHasi pa6oTa — ayautopHbie 3anstus: | 1,78 64 48
CamocrosiTesibHast padoTa 1,22 44 33

Bua konTpoJisi:
Buja nTorosoro KoHTpos: 3ader ¢ oneHkom




AHHOTaus padoyeil MPOrpaMMbl M CUUILTHHBI
«Xumus 3j1eMeHTOB» (b1.B.14)

1 Heap AUCHUIUIMHBI — U3yYEHHE OCOOEHHOCTEN CBOMCTB HEKOTOPBIX XMMHUYECKHX
9JIEMEHTOB U X COCIUHECHHUM.
2 B pe3yJbTare n3yueHus TUCHUILIUHBI 00YYAIOIIHIiCS T10JI5KeH:
Obnadams CIENyOUMMA KOMIETCHIUSAMA W WHAWMKAaTOpamMu ux noctixeHus: YK-1.1;
VYK-1.2; YK-1.3; YK-1.5; YK-2.1; YK-2.2; YK-2.5; [IK-2.1; I1IK-4.1; I1K-5.1
3uameo:
- 3JIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYI;
- OCHOBBI TEOPUH XUMHYECKOM CBSI3M B COCIMHEHUSIX PA3HBIX TUIIOB, CTPOCHHUE BEIIECTBA
B KOHJEHCUPOBAHHOM COCTOSIHUU;
- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX MPOIIECCOB U XaPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,
- METO/bl ONTMCAHUS XUMUUYECKHUX PABHOBECUH B PACTBOPAX AJICKTPOIUTOB,
- CTPOCHHUE U CBOMCTBA KOOPAVMHALMOHHBIX COCIMHEHHU;
- XUMHMYECKHUE CBOICTBA 3JIEMEHTOB PA3JIMUHBIX TPYIII NEPUOAUYECKON CUCTEMBI U UX
BaXXHEHUIITNX COECTUHCHUI,

Ymems:
-BBITNOJHATH OCHOBHBIE XUMHUUYECKHE OIePaIliH, ONPEALSIATh TEPMOINHAMUYECKHEC
XapaKTePUCTUKN XUMUYCSCKUX PEAKIIUH M pAaBHOBECHBIC KOHIICHTPAIUH BEIIECTB;

- HCTIOJIb30BaTh OCHOBHBIE XMMHYECKUE 3aKOHBI, TEPMOJTUHAMUYECKHIE CIIPABOYHBIC
JaHHBIC JIJIS1 PeIICHUS MPOPECCHOHATBHBIX 3a/1a4;

- MPOTHO3UPOBATH BIMSHUE PA3JIMYHBIX (PAKTOPOB Ha PAaBHOBECHE B XUMHUUYECKHUX
peaKnusx;

- MPOBOMTH IMEPBUYHBIN MOUCK MH(GOPMAIIMH 110 33JaHHON METOJIUKE.

Bnaoemw:

- TEOPETUICCKUMH METO[aMH OIMCAHUsI CBOHCTB MPOCTHIX M CIIOXKHBIX BEIIESCTB Ha

OCHOBE 3JICKTPOHHOTO CTPOCHHSI X aTOMOB H ITOJIOXKCHHSI B IIEPUOIUICCKON CUCTEME
XAMHUYECKHUX DJIEMEHTOB;

- DKCIEPUMEHTAIBHBIMUA METOJIAMH OIPEICTICHIS HEKOTOPBIX (PH3UKO-XUMHUIECKIX
CBOMCTB HEOPTaHMYECKUX COCTUHEHUI.

3. Kpatkoe coaep:kaHue TMCHUTNIMHBI
Paznean 1. llenu u 3amaun aucuurnHbl. [lonck u nepBuyHas oOpaOoTka Hay4HOH U
Hay4YHO-TeXHHUYecKor nHpopmaruu. OpraHu3alioHHO-METOINYECKUE MEPOTIPHUSATHS.

Pazgen 2. Vzyuenue ocoOEHHOCTEH CBOMCTB HEKOTOPHIX XMMUYECKHUX 3JIEMEHTOB M MX
COC)IPIHGHI/Iﬁ. Bremomaenme HHIAWBUAYAJIBHOI'O 3aJIaHUS.

Pazgean 3. IlpesncraBienne pe3yabTaToB BBIIOJHEHHS HHANBUYAIBHOTO 3a/IaHUS B BUJIE
KypCOBOi1 pabOTHI.

4. OFBEM JINCOUIIJIMHBI U BUIbl YYEFHON PABOTHI

O0beM TUCHUIIINHBI

Buj yueOHoii padoThl

3E Alflall' AcTp.u.
O0mas Tpy10eMKOCTb M CHUILINHBI 3 108 81
KonTakTHas padoTta — ay uTOpPHbIE 3aHATHSA: 1,78 64 48




B TOM 4HcJje B popMe NPaKTHYeCKOIl MOATOTOBKH (npu
Haauuuu)

Jleknun

B TOM 4HCJIe B HOpME NPaKTHUECKOMN MMOITOTOBKY (npu Haauuuu)

[Ipaktuueckue 3anstus (I13)

B TOM YHCJIe B POpME MPAKTHUECKOM MOATOTOBKH (npu Haauquu)

Jlaboparopusie pabots (JIP) - 64 48
B TOM 4HcCIie B pOpMe IMPaKTUIECKOMN MOATOTOBKH (npu HanuuuL) 1,78 - -
CamocrosiTesibHas padoTa 1,22 44 33
KoHTakTHas camocTosTeNbHas padoTa 122 0,4 0,3
CamocTosiTeIbHOE U3YUYCHHE Pa3/IeiI0B IUCHUILTAHBI ’ 43,6 32,7

Bua konTpoJsi:

Kypcosas padora

KonTakTHas pa60Ta — [IPOMEKYTOYHAA aTTECTAllUA

[ToaroroBka K 3K3ameHy.

Bujx uTOroBOro KOHTPOJIA:

KypcoBas padora




Ne Pasen nucuuInimebl AKaJleMUYECKUX YacOB

n/n Bceero | Jlek- JIa6. | Cam.
1107074 padoTsl | pado-
Ta
1 Paszgen 1. 14 - 8 6
Henn u 3agaun aucuuiuivebl. [louck u nepBuyHas 14 - 8 6
00paboTKa HAyYHOH ¥  HAy4YHO-TEXHHYCCKOH
uHpOpMaLnH.
2 Paznen 2. 80 - 48 32
N3yuenne ocobeHHocTell  CBOMCTB  HekoTopbix | 80 - 48 32

XUMHNYCCKHUX 9JICMCHTOB n ux CO@ﬂHHCHHﬁ.
Brimonuenue MHAWBUAYAJIBbHOI'O 3a/{aHUs.

3 Pazpnen 3. 13,6 - 8 5,6
[IpencraBieHne pe3ysibTaTOB BBITOTHEHHS 13,6 - 8 5,6
WHIUBHyaIbHOTO 3aIaHUs B BUJIE KYPCOBOI
paboTHhL.

HUTOI'O 107,6 - 64 43,6
KypcoBas padora (4mmK) 0,4
HUTOI'O 108

AHHOTanuA padoyeil NPpOorpaMmMbl JUCHUILIHHBI
«Hcropust u merogosiorust xumum» (b1.B.15)

1 eab AUCHMILUIMHBI — COCTOUT B IMOTYYCHHUE CTYACHTAMU MPEACTABICHUN O XUMHUH, KaK
0 JIOTUYECKU €IMHOM, 3aKOHOMEPHO Pa3BUBAOILEHCS CHUCTEME 3HAHUM, O MaTepUaIbHOM MHpPE U
0 MeCTe XMMHH B 3TOH cucreme. V3ydeHWe AWMHAMHKN Pa3BUTHS XUMUYCCKUX 3HAHUUA H
CIOCOOOB MX IMOJIyYCHHMS, BBISIBIICHUE 3aKOHOB, YIPABJISIFOIIUX MX MOCTPOCHHEM U Pa3BUTHEM,
YCTaHOBJICHHUE MMEPCIICKTUBBI PA3BUTHS XUMHH

2 B pe3ysibTare n3yyeHus JUCHUITUHBI 00YUYAIOIIMIiCS T0/IZKEeH:

Obnadams CNETyOIMAMHA KOMITETSHITUSIMU ¥ WHIUKATOpaMH WX aocTikeHus: YK-1.3;
VK-1.4; I1K-2.1; TIK-4.1

Buame:

- HCTOPHUIO XUMHH - 3TO YaCTh XMMHH U KaK YaCTh UCTOPUU KYIBTYPhI; COJEPKaHUE U
OCHOBHBIE OCOOCHHOCTH COBPEMEHHOW XUMHH; METOI0JIOTHYECKHE TTPOOIIEMbI XUMUH,
(yHIaMeHTaJIbHBIE TIOHSATUS XUMHUHU U 3BOJIOLHUIO UX COAEPIKAHMSI, OCHOBHBIE 3aKOHBI XUMUU,
KJIACCU(UKAIINIO OCHOBHBIX METOJIOB UCCIICJIOBAHUS B XUMHUH; OCHOBHBIC ITAITBI PA3BUTHS
XUMHH, HAyYHBIE JOCTHKEHHS HauOoIee BBIIAIONIUXCS 3apyOeKHBIX U POCCUHCKUX XUMUKOB,
MECTO XMMHUH B COBPEMEHHOM MUpE, B HayKaX O KU3HH U B HAyKax O 3eMJIC U €€ POJIb B
MHPOBO33PEHUU JIMYHOCTH

Ymems:

- BBJICTISITH CYIITHOCTh M 3HAUCHUE HHPOPMAIH XMMHYECKOTO XapaKTepa B OIICHKE KauecTBa
KU3HU U PA3BUTHH COBPEMEHHOTO HH(POPMAIIMOHHOTO 00IIecTBa
- MPOBOIUTH IMMEPBUIHBIN TTONCK HH(OPMAITUH TI0 33JaHHONH METOIHKE.

Braoems:

- JIOTUKOH MCTOPHYECKOTO Pa3BUTHS XUMHUH, METOIOJIOTHEH CHCTEMAaTH3AIUH 1
00001IIeHNS TaHHBIX XUMHYECKOTO SKCTIEPUMEHTA.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI
Pazgean 1.
[Tpenmet u obmIMe 330291 UCTOPUH XUMHUH. MECTO UCTOPUH XUMHUH CPEIU APYTUX HAYK.



[lepuonn3zanuss HMCTOPUYECKOTO PA3BUTUS XHMHM: CYIIECTBYIOIIME MOAXOABIM Ba)KHEHIINE
npuHuunel. Ilepuonsl ucropuu. XuMHUUYECKHE 3HAHUSA B IpefaIXUMHU4YecKuil mnepuon. llepseie
MIPaKTUKO- XUMHUYECKHE 3HAHMS JpeBHUX Jrofed. [IpakTudeckas W peMeCIIeHHAas XHUMHS
paboBIIaIeTHLUECKOro 001IeCTBa.
TeopeTnueckue NpencTaBieHUsS O MPUPOJE BellecTB U uMX Hayanax B JpeBueid Mumum m Kurtae.
AnTHuHas Hatyphuiocodus. ATXUMHUECKUI TIepro]] B UCTOpUH XUMHH. OO0IIUe yCIOBUS Pa3BUTHS
HAyKU U TEXHUKHU B CpeAHUE BeKa. [ peko-erumnerckas ajixumusl.
Apabckas anxumus (xadup ubn [aitan, Ap-Pasu, Mon-Cuna.) Anmxumus B 3amamHoii EBpore
(Bacunuit Banentun, Ans6ept Benukuii, Pokep bakon).
[lepuon TeXHUYECKOH XUMUU U HaTPOXUMUU. OCHOBHBIE OCOOCHHOCTH M JIOCTUTHYTBIE PE3yJIbTATHI.
Pa6oter Teodpacra Ilapanensca, Banouuo bepenryudo, ['eopruss Arpukona, Moranna Pynonbga
['mayGepa.
Texauueckas xumus B JIpeBneii ([lonmerposckoii) Pycu.
O6mas xapakrepuctrka coctosiHusi Hayku B X VII Beke. CTaHOBIIEHHE XUMUU KaK CaMOCTOSATEIbHOMN
obsactu HaydHOro 3HaHUsA. PobepT Bolinb 1 ero kHura «XMMHUK- CKETITHK.
BoznukHoBeHue u pa3Butue Teopun GroructoHa. OCHOBHBIE ITOJIOKEHUS.
«ITogzemuas dusuka» u «Munepanpublii andasut» M. bexepa. Yuenue ['eopra Ll tans. OtHomenue
YUYEHBIX K (DIIOTHCTOHHOM TEOPHH.
OcHOBHBIE UYEPTHl M YCIOBUS Pa3BUTHS XUMHUHU B IEPHOJ TOCIOACTBA (PIIOTHCTOHHOW TEOPHH.
PazButue ananutudeckoit xumuu. [TneBMoxumus. OTKpBITHE BOJIOPOJA, KUCIOPOa, a30Ta, XJIopa 1
JIPYTUX ra3os.
Kpusuc teopun ¢unorucrona. Xumuueckass peoaouus. AHtyaH Jlopan JlaByasse u  ero
KHCIIOpOoJHas Teopusi. «HaganbHblld Kypc XUMHM». YUEHHE O IPOCThIX Tesax U 3neMeHtax. Hosas
XUMHUUYECKass HOMeHKJaTypa. OTKpbITHE CTEXMOMETpUUECKUX 3aKoHOB. [lonemuka mexny beprose
u [IpycToM 0 MOCTOSHCTBE COCTaBa XUMUYECKUXCOCTUHEHUI.
Xumus B Poccun XVIII Beka. Teoperndyeckne M3KCIIEpUMEHTAIbHbIE UCCIIEI0BaHUs 110 XuMuu M.B.
JlomoHocoBa.
BosnuknoBenune xumuueckoir aromuctuku. Paboter [Ix. JlanpToHa u ero atroMmHoe yueHnue. PaboTsl
S1. bepuenunyca. MonekynspHas Teopust ABOTaipo.
Bo3nukHOBeHHe oprannueckoil xumuu. Buranusm. Onposep:kenue ButanuszMa.Paborsr @. Bénepa,
1O. JIubuxa, A. Konwbe, I1. beptino. OTtkpsiTue n3omepuu. 3. [lepBoHayanbHble MPeICTAaBICHUS O
COCTaBe U CTPOCHUU OPraHUYECKUX COEJUHEHUH (TEOpHsl CIOXKHBIX DPAJUKAIOB, TEOPHs sAep
Jlopana, Teopust TUIIOB (CTapasi ¥ HOBasi TEOpHs TUIIOB)). BO3HUKHOBEHNE yUeHUS O BaJIEHTHOCTH.
Knaccuueckas teopust xumuueckoro crpoenusi. Padorsr A. Kekkyne, A. bytnepoa. Ctepeoxumus
(4. Bant-T'odd, XK. Jle bens, JI. ITactep).
Xumusa B Poccun B mepBoii mosoBuHe XIX Beka. IlerepOyprckas HaydHas HIKOJIa XMMHMKOB-
HeopranukoB. Kazanckas mkona xuMukoB oprannkoB H.H. 3ununa.
«Ileppoguyecknii 3aKOH M IepUoAMYecKas cucrema 3iaeMeHToB Menneneesa J[.M. Passurne
HEOopraHuyeckoil Bo BTopoil monoBuHe XIX Bekay. IlombITku Kiaccudukaiuy U CUCTEMATH3AINH
XUMHYECKHUX AJIEMEHTOB JI0 OTKPBITUS MEPUOJUYECKOro 3aKoHa. [lepuoanyeckuil 3akoH U Tadiuna
snemenToB .M. Menneneena.
Pazpnen 2.
CraHOBJIEHHE W Pa3BUTHE TepMOXUMHU U TepMmoanmHamuku. Paboter I'.U. 'ecca. Xumuueckas
kuHeTnka. Pabotsr [ko3as ['u66ca, . Bant-I'odda.
VY4eHue o karanuse.
OcHoBbl Teopuu pactBopoB. Pabotsr J[.M. MenneneeBa, C. Appenuyca, . Bant-T'odpda, B.
OctBanbaa
[Iporpecc mnpuxnamnoit Heopranuwdeckod xumuu B XIX Beke. Co3maHne XUMHUYECKOU
MPOMBIILIIIEHHOCTH
OcHOBHbIE HampaBiCHUS PA3BUTUS OPraHMYECKON XMMHUU Ha 0a3e TEOPHUH XUMHUYECKOTO
CTPOEHHUS.



Pa3zButne oprannueckoro cuHTe3a. CHHTE3 KpacuTeNEW, JIEKapCTBEHHBIX IIPENnapaToB,
B3pPbIBYATHIX BELIECTB, MOIUMEPOB. MccaenoBanue CTpyKTyphl IPUPOAHBIXBELLECTB.
Bo3HHKHOBEHUE U Pa3BUTUE TPOMBIILIEHHOW OPraHUuYeCKOW XUMUHU.

Pycckue xumuku Bropoii nosoBuHsl XIX Beka. KpynHennmue XuMU4eCKUe HIKOJIBI.

HcTopust OTKpPBITHS TaJIbBAHUYECKOTO 3JIEKTPUYECTBA

Pabots! yuensix ['anpBanu, Bonbra, Puxrepa u ux posb B pa3BUTUU TEOPUHU T'aJIbBAaHHMYECKOTO
JJIEKTPUYECTBA.

KoHTakTHas 1 XuMudeckasi TEOpUU raJIbBAHUYECKOTO 3JIEKTPUUECTBA

Pa6otsr [{pBu, @apanes u mp.

OcHoBHbIE YepThl pa3BUTUS HeopraHumdeckoid xumuu B XX Beke. Pa3Butue npencraBieHUil o
IIPUPOJIE XUMHUUYECKOM CBS3H.

HccnenoBanune paanoaktuBHOCTH. Padoter M. u II. Kiopu. Co3nanue miuaHeTapHOM Mojenu
atoma (H. bop, 3. Pezepdopn).

PaboTh! M0 XUMHUYECKOM TEPMOAMHAMUKE U XUMUYECKOH kuHeTnke B XX Beke. M3ydyeHnue
LEMHbIX U CBEpXOBICTPBIX peakLuil. SiepHble peakiuu.

OcHoBHbIE HallpaBiIeHUs pa3BUTHS Omoopranmdeckoi xumuu B XX Beke. VccnenoBanue
HU3KOMOJIEKYJISIPHBIX IPUPOJHBIX COEAUHEHNH U BUTAMUHOB.

Pa3BuTne MeIUIMHCKON XUMHUH.

Baxuelimue HanpaBieHUs! pa3BUTHs OMOXUMUM. V3ydeHrne OCHOBHBIX 3TarloBOOMEHa BEIECTB.
Nzyuenue ¢porocuntesa. MccnenoBanus B 001aCTH OMOIHEPTETHKHU.

Bo3nukHoBeHHE MoJeKyIsipHOH Ouosoruu. M3yuenuwe cTpykTyppl M (yHKIMHA O€NKOB,
YIII€BOJOB M HYKJIEMHOBBIX KHCIOT. PacimdpoBka reHeTHIECKOT0 KOJa.

Posib 0Te€4eCTBEHHBIX YUEHBIX B pa3BUTUU XUMHUU XX Beka.

Pa3Butre XxuMH4yecKol TEPMOJIMHAMHUKN U XUMUYECKON KHHETUKH B XX B.

PaboTh! MO0 XUMHUECKOM TEPMOJMHAMUKY U XMMUYECKON KUHEeTHKe B XX Beke.

N3ydeHue nenHpIX U CBEPXOBICTPHIX PEAKIUi.

SnepHble peakLyH.

BosnukHoBeHue u paszButue Ouoopranumueckord xumuu . Xumuss BMC. BaxHble OTKpbITHA
OMOOpPraHNYECKON XMMUU: OCHOBHBIE HANpaBJICHUS pa3BUTUS OMOOpPraHWYECKOW XumHHM B XX
Beke. MccnenoBanne HU3KOMOJIEKYIIIPHBIX IPUPOAHBIX COEAMHEHNI U BUTAMHUHOB.

Pa3BuTne MeIMIMHCKOW XUMHH.

Baxuelimue HanpaBiaeHHs pa3BUTUSL OMOXUMUU. M3ydeHne OCHOBHBIX ATAallOB OOMEHA BEILIECTB.
Nzyuenue dporocuntesa. MccnenoBanus B 007aCTH OMOIHEPTETUKH

Pazpnen 3.

Hayunoe no3nanue u ero cnennduueckre npusHaku. OTandre Hayku OT OObIICHHOTO 3HAHUSI.

Mertonosiorusi Kak yd4eHHE O MPHUHLMUIAX, CIOCO0aX M METOAAX TEOPETHUECKOM M IMpaKTHYECKOU
nesTenbHOCTH. Hampapnsmoomas u  opraHusymoomias pojb METOAO0JOTHYecKoro 3HaHus. Ponb
METOI0JIOTUYECKOTO 3HAHUS B YCIOBUAX COBPEMEHHOIO YPOBHS pa3BUTUS HayKH. MeTononoruueckue
npo0JieMbl XUMUHU. DMIUPUYECKUN U TEOPETUYECKUI YPOBEHb HAYyYHOTO 3HAHUS. OMIHUPUYECKHUM
XapaKkTep XUMUYECKUX 3HAHUU.
[TonsaTus Kak (GOpMBI PallMOHATIBHOIO Mo3HaHUA. Dunocodckue, OOLIEHAYUHBIE U CIIEHU(PHUECKUE
XUMHUYECKHE MOHATHUS B XUMuU. Kateropuu nuanekTuku B XuMuu. OyHIaMEHTaIbHbIE XMMHUYECKHE
MOHATHUS (aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT, XMMHUYECKasl peaKiysi, XMMUYECKOe COeMHEHHUE,
XUMHUYECKasl CBS3b, XUMUUECKOE BEIIECTBO,CTPYKTYpa BEIIECTB). DBOJIIOLMS XUMUUYECKUX OHATUH.

Mertobl HayuyHOTO Mo3HaHus. Kimaccudukarnus MeTo10B HAyYHOTO 3HAHUS.
OOGmienornyeckue U HayqHbIE METOIbI HCCIICTOBAHMUS.

OO6mue, ocoOeHHBIE U YacTHBIC (crenuduueckre) MeToAbl XUMUU. BOSHUKHOBEHHE U pa3BUTHE
(bU3MYECKUX METO/IOB aHaIn3a BemecTB. CBA3b XUMUU C OMONIOTHEH, PU3UKON, METUITUHON U JIp.
Posb yaeHHOTO U €T0 IeATeTbHOCTH B Pa3BUTHH HAyKU. Beigaromuecs yaeHble XUMUH.



Mecro xuMuu B cucrteMe HaydHoro 3HaHus. COBpeMEHHbIE NMPOOJIEMbl M MEPCHEKTUBBI PA3BUTHSA
XUMUHU. BO3HUKHOBEHHE U Pa3BUTHUE CYIIPAMOJIEKYIIPHOM XUMHUU U HAHOXUMUHU.
CoBpeMEHHOE COCTOSTHUE POCCUICKON XMMHUECKON HaykH. Pojb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHUHU

XHAMHH.
4. OB BEM JUCLMIIJIMHBI U BUIbl YYEFHOM PABOThI
Ne Pasznien AUCIAIUIMHEI AKaJIeMHMYECKHX YaCOB
/i Bcero | Jlek- | IIpak. | Cam.
1970/ 3aH. | pa0o-
Ta
1 Pa3nen 1. XuMus ApeBHEro MHPa U CPeTHUX BEKOB. 36 6 10 5,8
Xumust 17-18 Beka. OTKpbITHE
rajibBaHN4YeCcKOro 3JIeKTpu4yecTBa.
2 Pasznen 2. OcHoOBHEIE 37,8 12 6
noctmkenus xumuun X1X B.
XuMHYecKass CHCTEeMATHKA 3JIEMEHTOB
Pa3BuTHe oprannvyeckoi XuMuH.
Xumusa 20 u 21 Beka
3 Pa3nea 3. Ctpykrypa " pyHkumuu 34 10 12
HAY4YHOT0 3HaHusl. MeTom0I0rnYecKue MpPooaeMbl
xuMui. MecTo XMMHHU B CCTEMe HAYYHOT0 3HAHUSA
Hroro 72 16 32 24
Cemectp
. Bcero
Bup yaebHoi paboThl 6 cemecTp
3E | Akan.4. | 3E | Axkan. 4.
OO61mas Tpy10€MKOCTh TUCITUTUTMHBI 2 72 2 72
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHSA: 1,35 48 1,35 48
Jlexnun 0,45 16 0,45 16
[Tpaktuueckue 3anstus (I13) 0,9 32 0,9 32
JIaboparopusbie padoTs! (JIP) - - - -
CamocroniTesibHasi paboTa 0,74 23,8 0,74 23,8
KonTakTHas camocTosTensHas padora 0,2 0,2
0,74 0,16
CamocTrosiTenbHOE U3yUYEHUE Pa3/IeIOB JUCHUTLIIUHBI 23,6 42,2
Bua xoutpoas 0,01 0,2 0,01 0,2
KonTaktHas pabora — mpomexyrounas arrecranus | 0,01 0,2 0,01 0,2
Bua konTpoJs 3auer

5.3 IncuMniInHbl 4acTH, GopMupyeMoii ydacTHHKaAMHU 00pa3oBaTeIbHbIX OTHOIIEHH I

(IMCHUILIMHBI 110 BBIOOPY)

AHHOTaNusA padoyeil MPOrpaMMbl M CUHUILIHHBI

«XUMHA KOOpPAMHALIMOHHBIX coennnenuin» (b1.B./1B.01.01)

1 Heab AUCHUNIMHBI — TPUOOPETEHHUE CTYJACHTAMHU 3HAHUI O MPUPOJIC XUMHUIECKOM
CBSI3M B KOOPJMHAIIMOHHBIX COEIWHEHUSX, UX PEAKIMOHHON CIOCOOHOCTH, a TaKkxke 00




OCOOCHHOCTSIX TEPMOJMHAMHKMA M KUHETHKH peaKIMi ¢ ydyacTHEM KOOPAMHAIIMOHHBIX
COCIMHEHUI U UX MEXaHU3ME.
2 B pe3yabraTe uU3ydYeHHsl JAUCHMIUIMHBI oOyyamluuiics M0 mnporpamMme
0akajlaBpUAaTa JI0JIKEH:
Obnadams CIEAYIONIMMU KOMIIETEHITUSIMH:

®opMupyeMble KOMIIETEHIUH NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH
IMK-4 Cnocoben ucnombs3zoBath monydeHHble | [IK-4.1. Vcnons3yeT 3HAHHUS TEOPETUYCCKUX
3HAHUA TEOPETHUYECKUX OCHOB | OCHOB (D)YH/IaMEHTAIbHBIX pPa3JeliOB XUMHUU

q)YHl[aMeHTaJIBHLIX pasaciioB  XUMHU  IIPH | IIPU PCIICHUN HpO(l)eCCI/IOHaJIBHBIX 3aJa4
PEHICHUA HpO(bCCCI/IOHaJ'IBHBIX 3aJa4

IIK-5 Cnocoben wucnons3oBate ocHoBHbIC | [IK-5.1. Hcmons3yeTr OCHOBHBIE 3aKOHBI
3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH B | €CTECTBEHHOHAYYHBIX JTUCHUTUTAH B
npodecCHOHATBHON NesITeTbHOCTH npodeccnoHATBEHOM e TeIEHOCTH

B pesynbTate nu3ydeHus TUCIUILIUHBI 00Y4arOIIUNACs JOKEH:

3uams:

- OCHOBHBIE TIOJIOKEHUSI TEOPU XMMHYECKON CBSI3U B KOOPAMHAIIMOHHBIX COSAMHEHUSIX
(TeopuH KpUCTAIIIMYECKOIO M0JI U TEOPUHU MOJIEKYJISIPHBIX OpOUTaei);

- TEPMOJUHAMUKY KOOPAMHAIIMOHHBIX COSAMHEHUI B PACTBOPE;

- OCHOBHbIE MEXAaHU3MbI peaKuii KOOPAUHALMOHHBIX COEIMHEHUN.

Ymemn:

- Ha OCHOBE 3JIEKTPOHHOI'O CTPOEHMS MPEJCKA3aTh YCTOWYMBOCTb U PEAKLUOHHYIO
CIOCOOHOCTH Pa3IMYHBIX KOOPIWHAIIMOHHBIX COEIMHEHUH, a TAK)KE UX [[BETHOCTD;

- paccuuTaTh OOIIME U CTYIEHYAThle KOHCTAHThl YCTOMYMBOCTH KOOPAWHALMOHHBIX
COEIMHEHMI B paCTBOpPE Ha OCHOBE AKCIIEPUMEHTAIbHBIX JTaHHBIX;

- BBIBECTHU M POAHAIIM3UPOBATH KUHETUYECKOE YPaBHEHUE Ul Pa3IMUHbIX peaKuil
KOOPJAMHALIMOHHBIX COEUHEHHM.

Braoemy:

- TEOPETUYECKMMU OCHOBAMHU XUMHUH KOOPIMHAIIMOHHBIX COSAMHEHUI];

- OKCIIEpUMEHTAIbHBIMU METO/IaMHU ONPEIeNIEHUsI KOHCTAHT YCTOMYMBOCTH KOMILIEKCOB B
pacTtBope

- OCHOBHBIMH HOJIXOJJaMH ISl OMUCAHUS peaKklUii KOOPAMHALIMOHHBIX COEAMHEHUN Ha
OCHOBE MX MEXaHMU3Ma.

3 Kpartkoe coaep:xanue AU CUUNTUHBI

Pa3zoen 1. Beedenue 6 xumuio KOOpOUHAYUOHHBIX COCOUHEHUL

[IpenMer u 3amaum Kypca KOOPAMHALMOHHOW XUMHUHU. BaXHOCTh KOOpIMHALMOHHBIX
COEIMHEHUH B XMMUHU U XUMUYeCKOl TexHonoruu. CTpykTypa Kypca.

Paszoen 2. Cmpoenue koopOuHayuouHuix cOeOUuHeHull

OcCHOBHbBIE TOJIOXKEHUSI TEOPUH KpHUCTaIMyeckoro mojs. Pacimieruienue opOutaneil B
MOJIAX PA3JIMYHOW CUMMETPUU U (DAKTOPHI, BIMSIONIME HAa BEJIUYMHY pacUIeIUIeHUs. DHeprus
crabunm3anuu kpuctammnaeckum mnojem (DCKII), pacaer DCKII. MckaxxkeHne CHMMETPUYHBIX
koHurypauuii. Dddexr Ana-Temnepa. VYcmoBus mnposiBaeHus >¢dekxra Sna-Temnepa.
[IpuMeHeHne TEOpUU KPHUCTAUIMYECKOTO TMOJSA JJIi HMHTEPIpETald TEPMOIMHAMUYECKUX
CBOMCTB KOOPJIMHAIIMOHHBIX COEJUHEHHH MEpPEeXOJHbIX HJIEMEHTOB. MHOr03JeKTPOHHBIE
SHEPreTUYECKUE YPOBHHU. MEXdIEKTPOHHOE OTTaJKMBaHUE, napaMmerpsl Paka. Pacmennenue
TEPMOB B CHUJIbHBIX U CIa0bIX KPUCTAIITUYECKHUX MOJISX.

[IpuMeHeHne TEOpUH MOJEKYISIPHBIX OpOWTasiel IJisi ONMMCAaHUS XUMHUYECKOH CBS3U B
KOOPJAMHAIIMOHHBIX COEAMHEHUSX. DHEPreTUUECKUE CXEMBI JUIsl OKTadAPUUYECKUX KOMIIJIEKCOB C
yueToM T-cBsized. [10s10ChI MOTIomEeHus B CIIEKTpax KOOPAMHALMOHHBIX COEIUHEHMM,




CBSI3aHHBIE C TIEPEHOCOM 3apsfa Ha TMPUMEpPE TAIOTEHUIHBIX KOMILJICKCOB METaJlIOB.
OCOOCHHOCTH XMMHUYECKOTO CTPOEHHUS KOMILJIEKCOB C TMOJHUACHTAHTHBIMU JIMTAHIAMH.
[TopduprHOBBIE W (PTATONMAHWHOBBIE KOMILICKCHI METAJIOB. THIBI KOMIUIEKCOB «TOCTh-
xo3siuHy». m-Komruiekcbl  meramioB.  [lonusimepHble  KOMIUIEKCHI  MeTauioB.  M30-
reTePONOINCOCIUHEHHS.

Paszoen 3. Tepmoounamuxa KOoOpOUHAYUOHHBIX COCOUHEHULL 8 PACMBOPAX

TepmoauHaMuyeckue W CTEXHOMETPUYECKHE KOHCTAaHTHI ycroiumBocTH. OOmue u
CTYIEHYAThIe KOHCTAHTBI YCTOMUUBOCTH. CTEXHOMETPUIECKUE COOTHOIICHHS.

OO6mme poOIEeMBI COJIbBAaTALlUU aTOMHO-MOJIEKYJISIPHBIX YaCTHUI] U
KOMILIEKCOOOpa30BaHUs B pacTBOpax. TepMoIWHaMHKa NepeHoca. BiusHue pacTBOpUTENs Ha
TEPMOJIMHAMHYECKHE XapaKTEPUCTHKH MPOIECCa KOMIIEKCOOOPa30BaHHUA.

[IpsiMbie 1 KOCBEHHBIE METO/IbI OIIPEICIICHIS] KOHCTAHT YCTOHYHUBOCTH.

Paszoen 4. Kunemuka u mexanuzmvl peaxyuti KOOpOUHAYUOHHBIX COCOUHEHUL

JIaOwiibHBIC M MHEPTHBIC KOMILIEKCHI MeTauioB. Kiaccudukanmm MexaHu3MOB peaKiui
3aMeIIeHuUs] KOOPMHAMOHHBIX coenunennii (Muronbna, bacono-ITupcona, JIaurdopaa-I'pes).

Peakiuu 3amemeHust B OKTadJpUUYECKHUX, KBAIPATHBIX M TETPAdAPUUCCKUX KOMIUICKCAX.
OKHUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIUN KOOPAWHAIIMOHHBIX COCAMHEHUH. DJIEKTPOHHBIC
TepMbl W Teopuss Mapkyca-Xama. Peakuun koMmOuHHMpoBaHus. Karanu3 KoMmIuiekcamu
NEPeXOAHBIX  MeTauioB. KoopaWHAIMOHHAsS  XUMHS ~ TOBEpPXHOCTH.  [loBEepXHOCTHBIE
GyHKIMOHANBHBIE Tpynmbl. [lOHATHE O TETEPOreHHOM KaTaliu3e C KCIOJIb30BaHUEM
KOOP/AMHAIIMOHHBIX COCTUHECHUH.

4 O0beM y4eOHOI TUCIHUTINHBI

. B 3aueTHBIX B akanewm.
Bunel yueGHoI paboThl

eIMHHLAX gacax
O0mas Tpy10eMKOCTb JUCHHUIINHBI 110 y4e0HOMY IIAHY 4 144
Konrakrhas padora (KP): 1,78 64
Jlexuunu (JIex) 0,89 32
[Ipaktuueckue 3anstus (113) 0,89 32
CamocrositeabHas padora (CP): 1,22 44
Buj koHTpoOJIs: IK3aMeH 1 36

o B 3auetnbix | B actponom.
Bunsl yueOHoI paboThl

SIMHATIAX yacax
OO0masi Tpy10eMKOCTb TUCHMIIMHBI 10 Y4eOHOMY MJIaHY 4 108
Kounrakthas padora (KP): 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,22 33
Bupa koHTpOJISi: 3K3aMeH 1 27

AHHOTaN U padoyeil MPOrpaMMbl M CHUILIHHBI
«Mexanu3mbl opranndeckux peaxkuuii» (b1.B./[B.01.02)

1 leab AUMCHUNMIMHBI — MPHOOPETEHUE CTYIEHTAMHU 3HAHWA O THMAaX OPraHUYECKUX
peaknuii, uX MeXaHu3Ma U CcrnocoboB ero u3ydeHus. OCHOBHBIMH 3aJadyaMH JUCIUTUTAHBI
SABIAIOTCS: (DOPMHUpOBAHUE MPEICTABICHUI O MEXaHM3MaX OCHOBHBIX OPraHWYECKUX PEaKIIHii,
MPEICKa3aHUU PETHO- U CTEPEOCEICKTUBHOCTH MPEBPAIEHUN OpPraHWYECKUX COCIUHEHUW Ha
OCHOBaHUU UX MEXaHU3Ma, a TaK)Ke BIUSHUH AJIEKTPOHHBIX U MPOCTPAHCTBEHHBIX (PAaKTOPOB Ha
PEaKIMOHHYIO CTIOCOOHOCTh OPTaHUYECKUX COSTUHEHUH.

2 B pe3yabrare u3y4YeHHSl MCHMIUVIMHBI OOydYamlluiics 1O MNporpamme
O0akajiaBpuaTa J10JI/KEeH:

Obnadams CIEAYIOUIMMU KOMIIETEHITASIMH:



dopmMupyemble KOMIIETEHINHU

NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH

IIK-4 CriocoOeH HUCIoab30BaTh MOTYYCHHBIC
3HAHUSA TEOPETUICCKHIX OCHOB
(GyHIaMEHTABHBIX  pa3leiioB XHMHUHU TpU
peneHnr TpodeCCHOHATBHBIX 3a7a4

IK-4.1. Vcnonb3yeT 3HAHUS TEOPETHUYCCKUX
OCHOB q)YHI[aMeHTaHBHBIX pasaciioB  XMMHUU
IIPY pelIeHUH MPO(HECCHOHANBHBIX 3a/1a4

IIK-5 CnoocobeH w#CHOIb30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX ITUCIUIUIMH B
po(ecCHOHATLHOM e TEIIBHOCTH

IIK-5.1. Hcnons3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUIUINH B
npodecCHOHAILHON IeITeTbHOCTH

B pesynbTate n3ydeHust JUCHUILIMHBI 00Y4arOIUNiCcs JOMKEH:

3uams:

- MOHATHS MEXaHU3Ma U HHEPreTHUYECKOro MpOoQuIisi OPraHUYECKON peakiuu, METOJI0B
M3YyYEHHS] MEXaHU3MOB, a TAK)KE CIIOCOOOB YIPABJICHUSI XUMUYECKOH peaKinei;

- MEXaHU3Mbl OCHOBHBIX OPTraHMYECKUX PEaKIIUi;

- MEXaHU3MbI OPraHUYECKUX PEaKIUii, MPOTEKAIONIINX IIPX HEOPTaHUIECKOM KaTalns3e;

- PEaKIMOHHYIO CIIOCOOHOCTh OCHOBHBIX KIJIACCOB OPTaHMYECKUX COSAMHEHUIA;

- OCHOBBI CTEPEOXUMHUHM OPraHUYECKUX MOJIEKYI, CTEPEOCEIIEKTUBHOCTh OCHOBHBIX
OpPraHUYECKUX PEaKLUM;

Ymemn:

- JUIs JAHHOW MHOTOCTAaJUMHOM OPraHWYECKOM pEeaklUH IPEMJIOKUTh BEPOSTHBIN
MEXaHHU3M €€ MPOTEKAHNUS;

- JUIS JaHHOW OPTaHUYECKOHW PEaKINU MPEATIOKHUTH CIIOCO0 H3yUCHHUs €€ MEXaHU3Ma;

- Ha OCHOBE DJIEKTPOHHOTO CTPOCHHS MPEJCKa3aTh YCTOWYMBOCTD M PEAKLIMOHHYIO
CIIOCOOHOCTH Pa3IMYHBIX OPraHUYECKUX COSAMHEHUH,

- TPEeNCKa3bIBaTh PErHO- U CTEPEOXMMUYECKUIN pe3ylbTaT peaklUud HCXOHs U3 ee
MEXaHU3Ma;

Braoemy:

- TEOPETUYECKIMH OCHOBAMHU OPTaHMYECKOW XHUMUHU;

- OCHOBHBIMU MOJXOJaMH JJIsl MPEICKAa3aHUs M U3YYEHUS MEXaHM3MOB OpPraHUYECKHX
peaKkuuid.

3 Kparkoe cogepxxanue AU CHHIITTUHBI

Pa3zoen 1. Obwue nonsamus 06 opeanuuecKux peakyusx u ux mexanusmax. XuMudecKkas
peakius, ee MyTh U sHepreTudeckuil mpopuns. Katanus. Kunernueckuii 1 TepMoiuHaMUYeCKUNA
KOHTpOJIb. [IoHATHE 0 MeXaHW3Me OpPraHMYECKUX PEeaKIHid U MeToax ero uzydenus. CTpykrypa
Kypca.

Paszoen 2. Kucnomer u ocnosanus 6 opeanuuecxou xumuy. O030p CTPYKTYpHBIX
3 PEeKTOB, ONMPENENAIONMX KUCIOTHOCTh U OCHOBHOCTh OPTaHUYECKUX coeluHeHnH. Kucnorsl n
ocHoBaHus. Ilpunuun [lupcona (KMKO). OpOutanbHblii ¥ 3apsA0OBbIl  KOHTPOJIb.
KoppensuuonHuslit aHanu3 B opraHnyeckoit XuMun. [TpuHImn asmHeHHOCTH CBOOOAHBIX SHEPTUH.

Pa3zoen 3. Peaxyuu nykieohuibHo20 npucoeouHenuss K KpamuvlM Ces35M Yeaepoo-
anemenm (Adn-npoyeccsi). Tlporieccbl MPUCOSTUHEHUS U 3aMEIIeHUs Y KapOOHWILHON TPYIIIHI,
MEXaHU3M C YYacTHEeM TEeTpadApHUecKOro WHTepMenuaTa, akTUBaIMs cyOcTpaTa M KaTalus.
[Ipumepsl peakumii npucoenuHeHus. Peakuuu 3aMemieHuss npu  KapOOHWIBHOM TpyIIe:
sTepuduKanys, anuINpPOBAHUE AHTUAPUIAMU M TaJIOTCHAHTUAPUIAMH, CHUHTE3 OCHOBAHHU
Mudda.

Paszoen 4. Peaxyuu snexmpoghunvrnoco npucoeounenus k aixkenam (Ade-npoyeccoi).
MexaHu3MBbl, PETHO- U CTEPECEIEKTUBHOCTh NPUCOEAMHEHUS, aKTUBHOCTh AJIEKTPO(UIOB B
peaknusx ¢ ankeHamu. [IprcoennHeHue MeKTPO(UIIOB K aTKHHAM.

Paszoen 5. Peakyuu nykneogunrohoeo 3ameujenus 6 arugamuieckom paoy (Sn-npoyeccol).
Peakiun HyksieopUIbHOTO 3aMelieHHs B anupaTHYECKOM psALy M WX MexaHu3Mbl. KuHeruka,
CTEPEOXHMHSI TMPOIECCOB. 3aBUCHMOCTh MEXaHHW3Ma OT CTPYKTYpBl CyOcTpaTa. AHXHMEpHOE
COJICUCTBHE.



Paszoen 6. Peaxyuu snumunuposanus (E-npoyeccer). Mexanusmbl peakiuii — Ei1, Eo.
Crepeoxumusi >JIMMHUHHMPOBaHWs. BiMsgHME NOpUpOIbl OCHOBAaHHUS W YXOMASAIIEW TPYIIIHI.
Konkypenuus ¢ nporeccamu HyKi1eo(UIbHOTO 3aMeleHus. Ejcp-Mexanusm.

Paszoen 7. Peaxyuu 3amewenus 6 apomamuyeckom psaoy. INeKTpoPpUiIbHOE 3aMelIeHue B
apeHax, MEXaHM3M, peakUuu ¢ pa3IuyHbiMU dsnekTpoduiamu. Kiaccudukauus sddexro
3amectuTenen. Mco-3aMelenne B apeHax.

Pazoen 8. Kamuonouownvie nepecpynnuposxu. lloHATHE O meperpynmnupoBKax, HX
kinaccuukanusa. Kiaccuueckue TMeperpynmupoBKA C  y4acTHEM KapOOKATHOHOB W UX
MEXaHU3MBbl: IeperpynnupoBka Barnepa-MeepBeiiHa, NHHAKOJIMHOBAas MEPErpynIupoBKa,
neperpynnupoBka JleMbsiHOBa, IUEHOH-(EHONbHAS MeperpynmnupoBka. lleperpynnupoBku
KapOEHOB U HUTPEHOB.

Pazoen 9. [lepuyuxiuyeckue peaxyuu. IIoHSATHE O TEPUIUKINICCKUX PEAKIUAX.
DNEeKTPOUUKINYECKHEe peaKlUWd, MEXaHU3M, MOJEKYISIPHO-OpOUTAIBHOE PacCMOTPEHHE,
crepeoxumus. [Ipasuna Bynapnma-Xoddmana ans 3IeKTPONMKIMYECKUX peakmnmid. Peakmmu
LUKJIOIPUCOEITUHEHHUS. MexaHnusm, MOJIEKYJISIPHO-OpOUTATBHOE paccMOTpEHHE.
PernocenextuBnocts [4+2]-nmknonpucoenunenus. Ctepeoxumus [4+2]-IUKIONPUCOSTUHEHHUS:
(danuanbHas v 9H10/9K30-CETEKTUBHOCTbD.

Paszoen 10. Peakyuu paoukanvHozo 3amewjenus 8 anugamuyeckom psaoy (Sr-npoyeccsi).
MexaHu3M Tporecca Ha MpUMEpPE TaJOTSHUPOBAHUS aJTKAHOB, JHEPreTUYCCKUH TMPOPUITH
peaxiuu, BIUsSHUE CTpOoeHHs cyocTpata. MHUIMATOPBI paluKalbHBIX MTPOLIECCOB.

Pazoen  11. Heopeanuueckuii  kamanu3  opeanuueckux  peakyuu. Peakium,
KaTajnu3upyemsbie namaguemM. Mexanusmsel peakiuii Cy3yku, Xeka.
4 O0beM y4eOHOM JUCIHIJIMHBI
. B 3auerHbIxX B akagem.
Bunel yue6HoI paboTh
€IMHULIAX qacax
OO0mas TpPyA0EMKOCTb JUCHUILINHBI 110 y4e0HOMY IIAHY 4 144
KonTakTHas padoTta — ay uTOpHbIE 3aHATHSA: 1,78 64
Jlexumn (Jlek) 0,89 32
[Tpaktuyeckue 3ausTus (I13) 0,89 32
CamocrositenbHas padora (CP): 1,22 44
Bua KOHTPOJIA: IK3aMeH 1 36
Bunel yueGHOI paboTh B 3auetnpix | B actponoM.
eIMHULIAX yacax

O0uas TpyA10eMKOCTb TUCHMIIMHBI M0 Y4eOHOMY IJIaHY 4 108
KonTakTHas padoTa — ay uTOpPHbIC 3aHATHSA: 1,78 48
Jlexumm (JIek) 0,89 24
[Mpaktuyeckue 3ausaTus (113) 0,89 24
CamocrositesnbHas padora (CP): 1,22 33
Buja koHTpOJISI: 3K3aMeH 1 27

AHHOTanus padoyeil MPOrpaMMbl M CUUILINHBI

«Tepmoannamuka pactsopos 3j1ekTpoanTos» (b1.B./1B.02.01)

1 He.m, U JUCIIUIIJINHBI — HpI/IO6pCTCHI/IC CTYACHTaMH 3HAHUH 110 TCPMOANHAMHWYCCKUM
XapaKTCPUCTHKAM PACTBOPOB 3JICKTPOJIUTOB, TCOPHUU PACTBOPOB JJICKTPOJIUTOB, HpC}ICTaBHeHI/Iﬁ

00 MOHHOI accoIMaIiy B pacTBOpax.

2 B pe3yabrare wu3yYeHUs] THCHUTLIHHBI
O0akajiaBpuaTa J0JI/KEeH:

Obnadams CIEeaYIONIMMA KOMIIETEHIIUSIMHU:

o0yuarouuiics

mo

nporpamme




dopmMupyemble KOMIIETEHINHU

NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH

IIK-4 CriocoOeH HUCIoab30BaTh MOTYYCHHBIC
3HAHUSA TEOPETUICCKHIX OCHOB
(GyHIaMEHTAILHBIX ~ pa3eliOB  XHMHUHU  IIPH
peneHnr TpodeCCHOHATBHBIX 3a7a4

IK-4.1. Vcnonb3yeT 3HAHUS TEOPETHUYCCKUX
OCHOB q)YHIIaMeHTaHBHBIX pasaciioB  XMMHHU
IIPY pelIeHUH MPO(HECCHOHANBHBIX 3a/1a4

IIK-5 CnoocobeH w#CHOIb30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX ITUCIUIUIMH B
po(ecCHOHATLHOM e TEIIBHOCTH

IIK-5.1. Hcnons3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLUIUINH B
npodecCHOHAILHON IeITeTbHOCTH

B pesynbTate n3ydeHust JUCHUILIMHBI 00Y4arOIUNiCcs JOMKEH:

3uams.: TEPMOAMHAMMUYECKHUH amnmapar OINKMCAaHUS HOHHBIX DPABHOBECUH B pacTBOpPax
(mapuuanbHble MOJISIPHBIE M Ka)KYILIMECs BEJIMYUHBI, OTHOCUTEIbHBIC MapIHAIbHBIE MOJISIPHBIC
BEJIMYMHBI, SHTAJIbIUIHBIE XapaKTEPUCTUKN PACTBOPOB, XapaKTEPUCTUKU MOHHOM accoLlMalluyu B
pacTBopax 3JIEeKTPOIHUTOB);

Ymemsb: 1m0 3KCHEpPUMEHTANbHBIM U CIPABOYHBIM JaHHBIM BBIYUCIIATH PABHOBECHBIE
XapaKTePUCTUKU 3JIEKTPOJIUTHBIX PAcTBOPOB, BKJIIOYAs CTENEHH, DHTAJIBIIMU U KOHCTAHTHI
MOHHOM acCOlUaIy;

Bradems: TEOpeTHYECKMMHU TIPEACTABICHUSAMH (DU3MUYECKOW XHUMHUHM AJIEKTPOIHTHBIX
pPacTBOPOB, 3HAHUSMHU O METOJIaX OINpPEAETICHUS NaplUUuaIbHBIX MOJBHBIX M KAXKYIIUXCS BETUYHH,
TEPMOJUHAMHYECKUX XapaKTEPUCTUK HOHHON acCOLAIIH.

3 Kpartkoe coaep:kaHue AU CHUILIMHBI

Paszoen 1. Beeoenue

OcCHOBHbBIE HCIOJIb3yeMbI€ COOTHOUICHHS XHUMHUYECKONH TEPMOIAMHAMHKHU, MOHATUS H
ompeneneHusi. Tabnuma  cTaHAApPTHBIX — TEPMOAWHAMHYECKMX  (YHKIMKA  0Opa3oBaHUs
WHIUBUAYAIBHBIX BEIIECTB U HOHOB B BOJIHBIX PACTBOPAX.

Pasoen 2. Ilapyuanvhvie MonspHble U KANCYUUECs MOTAPHbLIE CEOUCBA PACMEOPO8

VYpauenust ['m66ca — Jlrorema ¥ BBIUMCICHHS HAa MX OCHOBE. METOABI ONpEeICHUS
MapUUATBHBIX MOJSIPHBIX M Ka&XYILIUXCS MOJISIPHBIX CBOMCTB KOMIIOHEHTOB pacTBOPOB.
Oco6eHHOCTH MapIHaIbHBIX MOJISIPHBIX CBOMCTB KOMIOHEHTOB PACTBOPOB AJIEKTPOJIUTOB.

Pasoen 3. Dumanvnutinvie xapaxmepucmuku pacmeopos

WuTerpanbHas, npoMmexyTouHas, TuddepeHanbHas SHTAIbIUS PAacTBOPEHHUS, CBS3b
MEXy 3TUMHU BeTuurHaMu. OTHOCUTENbHbIE MapIUaIbHbIE MOJISIPHBIE SHTAIBIIMA KOMIIOHEHTOB
B pacTBOpe B CUMMETPHUYHOW M HECUMMETPHUUYHOW CHCTEME BBIOOpa CTaHIApTHOIO COCTOSIHMS,
CBSI3b MEXKIY 3TUMHU BETMUYNHAMHU.

CriocoObl  ompefeneHuss CTaHAAPTHBIX AHTAIBIMUNA  PACTBOPEHMS  DIIEKTPOJIUTOB.
OcCHOBHbBIE METOJ/Ibl ONPEIENICHUs CTAaHJIAPTHBIX TEPMOJAMHAMUYECKUX (YHKIUN 00pazoBaHUs
MOHOB B BOJHBIX pacTBopax. AOCOJIOTHBIE BEIUYMHBI TEPMOJUHAMUYECKUX (YHKLIUH
00pa3oBaHMs NOHOB.

Paszoen 4. Teopuu pacmeopos neaccoyuupo8aHubix 31eKmpoaIUmos.

Teopust [lebas Xriokkensi, ypaBHEHHE JUIsl pacueTa CpPEeIHEHOHHOro Kod(¢uiueHTa
aKTUBHOCTH. YpaBHEHHE Ul pacyera SHTaJbNUM pa30aBiIeHUs pPacTBOPOB 3JIEKTPOJUTOB HA
ocHoBe Teopun [lebas-Xrwokkens. VYpasuenue E.M.Ky3nenoBoit 1 cpeIHEHOHHOIO
KO3 pHIHEeHTa aKTUBHOCTH M pacyeT SHTAJBbIHNA pa30aBieHHs] paCTBOPOB JIEKTPOJIIUTOB HA €TO
OCHOBE.

Pasoen 5. Ilpeocmasnenus 06 uonHou accoyuayuu 8 pacmeopax Kaxk cnocobe onucamusl
KOHYEHMPAYUOHHOU 3a8UCUMOCTNU UX CBOUICMA.

Teopun beeppyma, CyxortuHa, baprena. OKCHEpHMEHTalbHbIE METOABl H3Y4YEHHUS
WOHHOW acCoIlMallii B pacTBopax. TepMOXMMHUYECKH METOJ ONpPEACIICHUS CTENEeHEH,
SHTAJBIIMA M KOHCTAaHT HOHHOW acconuauuu. IIpocras Monenb HMOHHOM accouMaluu H
BO3MOXXHOCTH €€ HCIIOJIb30BAHUS [UIsl ONMUCAHMS KOHIIEHTPALMOHHOM 3aBHUCHUMOCTH JIFOOBIX
(U3NKO-XMUMHUYECKUX CBOWCTB PACTBOPOB AJIEKTPOJIUTOB.

4 O0beM y4eOHOMH JUCIIUNIMHBI



. B 3aueTHBIX B akangewm.
Bunpl yueGHO# paboThI
eINMHUIIaX gacax
OO01ast Tpy10eMKOCTh AMCHMIIMHBI 110 Y4eOHOMY IIaHY 5 180
KonrakrHas padora (KP): 2,22 80
Jlexuuu (JIex) 0,44 16
[Ipaktuueckue 3austus (I113) 0,44 16
JIaboparopusbie 3anstus (J1ao) 1,34 48
CamocrositesbHas padora (CP): 1,78 64
Buja koHTpOJIS: IK3aMeH 1 36

Bupl yueGHO# paboThI

B 3aueTHBIX

B actponom.

SIMHUIIAX gacax
OO0wmast Tpy10eMKOCTh AMCHMILIMHBI 10 Y4eOHOMY IIaHY 5 135
Konrakthas padora (KP): 2,22 60
Jlexuuu (JIex) 0,44 12
[Ipaktuueckue 3anstus (113) 0,44 12
JlaGopaTophsbie 3ansTus (JIad) 1,34 36
CamocrositesbHas padora (CP): 1,78 48
Buna xoHTpOJISI: 3K3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmMbl JUCHUILIHHBI
«MeTtoambl Hcc/IeIOBaHUSA HEOPraHuyeckux coeqnuenunin» (b1.B./1B.03.01)

1 He.]'lb AUCHUNIIMHBI — COCTOUT B M3YYCHUU U IMOHUMAHHWEC MNPUHIUIIHAIBHBIX OCHOB,
IMPAKTUICCKUX BO3MOJKHOCTEH U Ol"paHI/I‘IeHI/Iﬁ (1)I/I3I/I‘IGCKI/IX MCTOZOB HCCICAOBAaHUA IIPH

HCCICAOBAHNU HECOPTaHNYCCKUX COCHHHGHHﬁ.

2 B pe3yabTare n3yueHHus TUCHUTLITHHBI 00YYAIOIIHIiCS TOJIKEH:
Obnadoams CleqylOIMUMHA KOMIIETEHIIUSAMU M HHIUKaTopamu ux aocTikenus: [1K-3.1;

IIK-4.1
3name:

- COBPCMCHHBIC MCTOABI ONIPCACICHUA XUMHUYCCKOT'O COCTaBa HCOPraHMICCKNX BCIICCTB

Ymvmemn:

- 000CHOBATh BI)I60p MCTOOa aHAJIM3a IJId Pa3JIMYHbIX TUIIOB HCOPraHNYCCKHUX BCIICCTB

Braoems:

-HaBbIKaMH O6pa6OTKI/I " aHaJIn3a pe3yJIbTATOB OIMMPCACIICHUA XUMHUUYCCKOTO COCTaBa

HCOPTraHNYCCKUX BCIICCTB.

3. KpaTkoe conepikaHue U CUUILIMHBI

Pasznea 1. BBenenue

1. CoBpeMeHHOE COCTOSIHHE aHATMTUYECKON XUMHUHU 1

(U3UKO-XMMUYECKHX — METOJIOB KaK ee
COCTAaBJISFOIIHX.

2. Tlpubopnas 6a3za. [Ipenmymiecta

¥ HEJIOCTATKH MPUOOPHBIX METO/IOB.

3. AHanu3 Kak He0OXOUMBI HHCTPYMEHT JJIsi O0eCTieueHus

Hay4YHO-HUCCIIEJ0BATEIBCKUX. paboT.
4. XapakTepucTHKa U KJIacCU(UKAIUSL



(OUBUKOXUMHUYECKHUX METOJIOB aHAIH3a.

5. [Ipenen
ompeneseHuss 1 0OHAPYKEHHUS, TIOTPEITHOCTh
METOJIOB.

Pa3nen 2. Cnekrporpaduyeckue u xpomarorpauyeckue MeToIbl aHAJIN3A
1. O6mras xapakTepucTrKa U KiIacCH(pUKAIIIA
2. MecTto,u poiib CIEKTPOCKOMUYECKIX METOIOB B XUMUYECKOM aHAIIN3e
3. MeToabl aTOMHOM ONTHYECKON CIIEKTPOCKOIHH.
4. Croco0Obl OCYIIECTBICHHUS KAYE€CTBEHHOTO XpoMaTorpauueckoro aHaimsa,

UIEeHTU(DUKAINS BEIIECTB.

Pa3nen 3. [Ipo6ooT6op, NpodonoaroToBKa

xpomaTorpadguyecKkue MeToIbl AHAIN3A

1. TlpencraBUTENBbHOCTH TPOOBI, OTOOP MPOO TOMOTEHHOI'O W Te€TEPOTrEHHOTO
COCTaBa, CocOObI MOTyYEHHSI CPETHEH MPOOHI.
2. OcHOBHBIE CIIOCOOBI MepeBojia Mpoodsl B (HopMy, HEOOXOAUMYIO AJIsi JAHHOTO
BHJIa aHAJM3a: PACTBOPCHHE B PAa3jMYHBIX Cpelax; CIICKaHWe, CIUIaBJIICHUE
pa3Jio)KeHUEe  IMOJ  JCHCTBUEM  BBICOKHX  TEMIIEpaTyp,  JIaBJICHUS,
BBICOKOYACTOTHOTO Pa3psijia;
3. KOMOMHHPOBAaHHE PA3TMYHBIX IIPUEMOB.
4. OFPBEM JUCHUILINHBI U BUJIbI YYEBHOMW PABOTBI
Cemectp
. Bceero
Bun yuebHoit paboThl 7 ceMecTp
3E | Axkan.4. | 3E | Axkan. u.
OO0m1ast Tpy10€MKOCTh TUCIUILIAHBI 4 144 4 144
KonrakTHas pabora — ayIMTOPHbIE 3AaHATHSA: 3,6 128 3,6 128
Jlexuuu 0,9 32 0,9 32
[TpakTiueckue 3anarus (I13) 0,9 32 0,9 32
Jla6opaTtopusie paboTsi (JIP) 1,8 64 1,8 64
CamocrosiTesibHas padoTra 0,4 15,8 0,4 15,8
KonTakTHas camocTosTenpHas padora 04 0,4 04 0,4
CamocTosTeTbHOE U3YUYEHHE Pa3/I€I0B TUCUUILINHBI ' 15,4 ' 15,4
Buabl koHTpOIS: 0,005 0,2 0,01 0,4
KonTakTHas pabota — mpomexxyrounas arrectanus | 0,005 0,2 0,01 0,4
Buj koHTpOIS 3auer
No Pa3nen quCIUILIMHBI AxaJleMHMYEeCKHX 4acoB
n/n Bceero | Jlek- | Ipak. | Cam. | JIa0.
197071 3aH. | pao0o-
Ta
1 Pasnen 1. Beenenue
2 Pasnen 2. Cnekrporpajguieckue u




3 Pasnea 3. IIpo6ooT6op, MpoGonoaAroToBKa
UTOIro 143,8 32 32 15,8 64
3auer 0,2
HUTOI'O 144

AHHOTanuA padoyeil NPOrpaMmMbl JUCUMILIHHBI
«OCHOBBI HEOpPraHn4eckoro cuure3a» (b1.B./1B.04.01)

1 Heab JMCUMILUIMHBI — COCTOUT B PAa3BUTUHU U YIIIYOJICHUH OOIIMX MPUEMOB pabOTHI B
naboparopur HEOPTaHMYECKOTO CHUHTE3a, OOMIETEOPETUYCCKUX 3HAHWN 10 XMMHHU, 3HAHUH O
CBOMCTBaX HEOPraHUYECKHX BEIIECTB M TEM CaMBIM IMOATOTOBUTH CTYACHTOB K BBIOJTHEHHUIO
cuHTeTHYeCKnX 3amad. Ocoboe BHHUMAHHE yHeseTcsl OOYUCHHIO MpHUeMaM HEOPTraHUYeCKOTrO
CUHTE3a, IJIAHWPOBAHUIO CHHTE3A.

2 B pe3ysibTare n3yuyeHus TUCHUIIUHBI 00YUYAIOMMIACS T0JIZKEH:

Obnadams CNenyOMUMHA KOMIETEHIIMSAMA U WHAUKaTOpamMu ux noctrkenms: [1K-1.1;
[1K-1.2; TIK-1.3; T1IK-1.4; T1K-4.1; I1K-5.1

3uameo:

- IPEIMET U OOBEKTHI HEOPTAHUYECKOTO CHHTE3A.

- MECTO HEOPraHMYECKOro CHHTE3a B PSIIY IPYTHX XUMHUECKUX AUCHUIUINH; €€ 3HaYCHHE

B )KM3HU COBPEMEHHOI0 001IeCTBa

- COBpEMEHHBIE TPeOOBaHUS K XUMUUYECKHM PEaKTHBAM.

- IPOOJIEMBI TEXHUKH O€30MTaCHOCTH

- OCHOBHBIE MIPUEMBI OUYHCTKH BEIICCTB

- TEXHOJIOTUU CHHTE3a HEOPTaHWYCCKUX BEHICCTB B MPOMBIIIICHHBIX H JIA0OPATOPHBIX
YCIOBUSAX

Ymems:

- BBIOMPATh METOJUKY CHHTE3a KOHKPETHBIX BEIIECTB

- OOBSCHATD MPOIECCHI, IPOUCXOISIINEC ITPU CHHTE3€ KOHKPETHBIX BEIIECTB

- TpaBWIBHO W  0€30macHO  UCIOJB30BaTh COOTBETCTBYIONIEE J1TAOOPATOPHOE
000py/nOBaHUE U PEaKTUBbI

- MPOU3BOJIUTH PACUYETHI IO XUMUYECKUM (POpMYyJIaM B YPABHCHUSIM

- OMpeAeNsATh BBIXOJ MPOIYyKTa U MacChl HCXOIHBIX BEIIECTB, HEOOXOIUMBIX IS
MOJTYYCHUS BEIICCTB 3aIaHHON MacChl

- COCTaBIISITh OTYETHI MO MPOJICTAaHHONW paboTe ¢ aHAJIM30M OIIMOOK MPU BBIMOJIHEHUU
paboT MO CUHTE3Y BEIIECTB.

Bnaoemw:
-TE€XHUKON 1 METOJIUKONH XMMUYECKOTO IKCIIEPUMEHTA, BKIIIOUasi TEXHUKY 0€30MMacHOCTH
TIPH POBEICHUN HEOPTAHUYECKOTO CHHTE3a
3. KpaTkoe conepikanue 1y CUUILIMHBI
Pa3nen 1. TexHHKa BBITIOTHEHUSI CHHTE32 HEOPTAaHMUECKUX BEIIECTB
TpeOboBaHHsT K YHCTOTe peakTHBOB. (DU3NKO-XMMHUYECKHE KOHCTAHTBHI M UX
oTpesieNicHHe.
MeTo bl pa3iesieHus HEOPraHMIECKUX CMecel: ocakeHue, GriIbTpoBaHUe, IIEPErOHKa U
np
CrocoObl OYHCTKH BEMIECTB: KPUCTAJUTM3AIlMM W3 PACTBOPOB, OYHCTKA BOJHBIX
pacTBOpoOB cojieil 00paboTKOM MOpOIIKo0Opa3sHbIMU MeTaaMu CrocoObl OYMCTKH BEIIECTB:
Cyab(GUIaAMH WU THIPOKCHIAMH; XPOMATOTpapUICCKHI METO/I U JP.
Pa3nesn 2. MeTo/Ibl TIONyYEHUSI U3BECTHBIX HEOPTaHUYECKHX BEIIECTB B TaOOpATOpUH U
TTPOMBIIIIJICHHOCTH




OcHOBHBIE JIaOOpaTOPHBIE CIIOCOOBI CHHTE3a HEOPTaHMYECKUX BEIIECTB: BOCCTAHOBIICHHE
BOAOPOAOM pPCAKIIMKU THAPHUPOBAHUSA; MCTAJJIOTCPMUYCCKUC CII0COOBI MOJIYUYCHUA MCETAJIJIOB, UX
CIUTaBOB M HEMETAILIOB

OcHoBHBIE J1a00OpaTOpPHBIE CHOCOOBI CHHTE3a HEOPraHWYECKHX BEIIECTB: IOJTYyYCHHUE
METaJUIOB ¥ HEMETA/UIOB BOCCTAHOBJICHHEM BOJHBIX pACTBOPOB COJICH; XJIOPHPOBAHMUE,
OpOHHpOBaHUE M HOJUPOBAHHE METAIIOB, HEMETAJUIOB M OKCHJIOB.

Pa3zgen 3. OcCHOBHBIE METOABI CHHTE3a HOBBIX HEOPraHHYECKHX BELICCTB B
MPOMBIIIJICHHOCTH U JTA00paTOPHH

[TonydeHre HEOPraHMYECKUX BEIIECTB HOBBIMH OKCIICPUMEHTAJIBHBIMH METOJIAMHU

MaCH_ITa6I/IpOBaHI/Ie MNPUHIUIINAJIBHO HOBBIX CI1oco0 MOJIYYCHHUA HCOPTaHUYCCKUX
BEIECTB B MPOMBIIUICHHBIC MACIITA0bI

4. OFBEM JUCHUILIMHBI U BUJIbI YYEBFHOM PABOTHI

Cemectp
Bun yuebHO# paboTh Beero 8 cemectp
3E | Akan.4. | 3E | Akan. u.
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 5 180 5 180
KonrakTHasi pa6oTa — ayIMTOPHbIE 3aHATHSA: 2,23 80,4 2,23 80,4
Jlekuun 0,89 32 0,89 32
[Tpaktuyeckue 3austust (113) 1,33 48 1,33 48
JlaGoparopusbie padoTsl (JIP) - - - -
CamocTrosiTeqbHasi padora 2,77 99,6 2,77 99,6
KonTakTHas camocTosTensHas padora 0,4 0,4
2,77 2,77
CaMocTosTenbHOE U3yUeHUE Pa3/IeioB JUCIUILTUHBI 99,2 99,2
Buabl koHTpOJIA:
Buja koHTpOJIS 3ayeT ¢ OLIEHKO
Cemectp
8 cemectp
3E | Actp.u. | 3E | Actp. u.
OO61mast Tpy10eMKOCTh TUCITUTUTMHBI 5 135 5 135
KonTtakTHasi padoTa — ayAUTOPHbIE 3aHATHS 2,23 | 60,3 |223| 60.3
Jlexun 0.89 42 0.89 24
[Tpaktryeckue 3ausTus (113) 1.33 36 1.33 36
JIaboparopusbie paboTsl (JIP) - - - -
CamocrosiTesibHas padoTa 277 | 74.7 2.77 24
KonTakTHas camocTrositensHas paboTa 0,3 0,3
2.77 2.77
CamocTosiTenbHOE U3YyUYEeHUE PA3/IeIOB JTUCIUTITUHBI 23,8 23,8
Buabl koHTpOJIA:
Bup xontpos 3a4er ¢ OLIEHKON

AHHOTanus padoyeii MPOrpaMMbl M CUMILIHHBI
((COBpeMeHHble (])u3n1c0-ngnqec1cne METOAbI UCCJICAOBAHUN»
He.]'ll) JAUCIHMUIIJIMHBI: O}IHOf/i n3 TJIaBHBIX HpO6J'IeM B XUMUHN ABIAKOTCA
UACHTU(DHUKAINS U yCTAaHOBJICHUE XUMUYECKOTO CTPOCHUs BellecTB. Eciu B mporiom
9TO JAC€JIaJIOCh JIHMIIb XHUMHUYCCKUMH MCTOAAaMH, TO B HACTOANICC BpeMSI JIs1 3TOr0
UCTIONIB3YIOTCSI B OCHOBHOM (DM3MUYECKHE METOIBI HUCCIIEIOBAHUS, TTOITOMY TJaBHOM
[EJBI0 JTAHHOTO Kypca SBISETCA TOJMYYEHHE CTYIEHTOM OCHOBHBIX CBEIACHUN O
bU3MYECKUX METOJaX WCCIEAOBAHUS, HEOOXOAMMBIX TpPHU WACHTU(DUKAINU H
I/I?)yquI/II/I OpFaHquCKHX, HeOpFaHI/I‘—IeCKI/IX nu KOOp}II/IHaHI/IOHHI)IX COC}II/IHGHHfl. B
pe3ynbTaTte OOydeHHUs CTYIEHT JOJDKEH XOpOIIO OPUEHTHPOBATHCS B (PU3UUECKHX



METOJIaX MCCIEAOBaHNUS, 3HATh UX BO3MOKHOCTH, CUJIbHBIC U CITa0ble CTOPOHBI, YMETh
MPUMEHSTH UX MPU PEUICHUH CTOSIIUX MEepe] HUM 3a/1au.
B pesynomame uzyuenus oucyuniunsl 00y4arouiuiica no npozpamme
oakanaspuama 00J1>4cen:
Oobnadamp credyrouwumu KOMnemeHyuaAMu U UHOUKAMOPAMU UX OOCHUNCEHUIL:
IIK-4, IIK-5.

3namo:

-0a30ByI0 TEPMHUHOJIOTHIO, OTHOCAIIYIOCS K (DU3MKO-XMMHYECKUM METOJaM
UCCJICJIOBAHHS,

-OCHOBHbIE 3aKOHBI U MOHSTHSL, JIEKAIIIEe B OCHOBE Pa3IMYHbIX METOJIOB;

- KJ1acCU(UKAIMIO METO/IOB;

Ymemw:

- MPUMEHSTH TOJMyYEHHBIC 3HAHUS JUIS BBIOOpA (DPM3HKO-XUMHUYECKOTO METO/1a
UCCJICIOBAHMSI IPU UACHTU(UKAIIMY U YCTAHOBICHUU XUMUYECKOTO CTPOCHHUS;

Braoemy:

- HaBbIKAMU  pEIIeHHs] 3aJad  YCTAHOBJEHHS  CTPYKTYpbI
COCIMHEHUS TI0 JAHHBIM (PU3NICCKUX METOJIOB UCCIICAOBAHUS MOJICKYI.

Kpartkoe coaep:kaHue 1MCHUNIMHBI
Pa3nen 1. DiekTpuyeckne 1 MATHUTHBIE METO/bI

dusnyeckue MOJENIU aTOMOB U MOJIEKYl. MeTonbl ornpenencHuss GU3NYEcKux
cBoiictB. ®usnueckass Tteopuss Mmeroaa. llpsmas u oOpatHas 3anauu. IlonsTue
KOPPEKTHO IOCTaBJICHHbIX 3a/1a4 B MaTeMaTHKE.

OOmast xapakTepucThka M Kiaccupukanuss MerooB. CIEeKTpOCKONUYECKHE,
TUQPAaKIMOHHBIC, AJIEKTPUUECKHE W  MarHUTHBIE METOJbl. DHEPreTHYeCKue
XapaKTEepPUCTUKH  PA3JIMYHBIX METOAOB. UyBCTBUTEJIBHOCTh U  pa3peliaronias
crocobHoCcTh MeToa. HTerpanus MeToaoB.

B3aumoneiicTBrue NOJSAPHOM MOJEKYAbl C  3JIEKTPOCTATHUECKUM  IOJIEM.
OpueHTalunOHHAsI TOJSPU3ALMS U €€ CBSI3b C JUAIEKTPUUYECKON MPOHUIIAEMOCTBIO U
JUIIOJBbHBIM MOMEHTOM MOJIEKYJ; KIIACCUYECKUN M KBAHTOBOXMMMUYECKUHN MOIAXOABI K
BBIBO/Y ypaBHeHUM Jlebast st muHeiHoM uiun xectkoro aumnoist. D dext [ltapka.
Onpeznenenue TUMOIBHOTO MOMEHTa B Ta3zax (mepBblii MeTton Jlebas) u pacTBOpax
(BTopoit meron [leGas). IlpumeHeHue NaHHBIX Ul OINpEAENCHUS CUMMETPUU H
KOH(popManuu MOJIEKYII, SHEpreTHKa BHYTPEHHETO BpaIlleHUS U
KOMILIEKCOOOpa3oBaHus. MeToq MOJEKYJISpHbIX IydkoB. JledokycupoBka
CMEIIIEHNE MOJIEKYJISIPHOTO IMy4YKa B HEOJHOPOJIHOM 3JIeKTpuuecKkoM mode. [Ipumepsr
TraJOreHUuJI0B BTOPOM W TpeTbed TIpymni. MeToa 3JIEKTPUYECKOro PpPEe30HAHCA.
OnpeneneHue OUIONBHBIX MOMEHTOB M CTPYKTYPBl MOJIEKYJ TPYIHOJETYYUX
COEMHEHUHN U HECTaOMIIbHBIX MOJIEKYJI.

Paznes 2. MeToabl MOJICKYJISIPHON CIIEKTPOCKOIIUH

KBaHTOBOMEXaHHYECKUH MOJIXOA K ONUCAHHIO KOJEOATEIbHBIX CIEKTPOB.
YpoBHU 3HEpruM, ux kinaccudukamnus, GpyHraMeHTalIbHbIE, 00EPTOHHBIE U COCTABHbIE
4qacToThl. VIHTEHCHBHOCTH MOJIOC KoJieOaTeNnbHBIX crekTpoB. [IpaBunma orbopa u
nHteHcuBHOCTh B K mornomennn u B ciektpax KP.

Knaccnyeckas 3aaua o KoJieOaHUSIX MHOTOATOMHBIX MOJIEKYIL.

YactoTsl U GOopMBI HOpMAJIBHBIX KoJIeOaHM MosieKkyl. Beioop Mmoaenu.

EcrectBennble KOOpPJMHATBHI. Koaddurmentsr KHHEMaTH4ECKOI 0

B3auMoyeiicTBus. CHIIOBbIE TIOCTOSIHHBIE. YUYeT CUMMETPUH MOJIeKYJbl. CuMMeTpus
HOpPMaJIbHBIX KOJI€OaHUH, KOOPAMHATH CHMMETPHH.
AHan3 HOpMaJbHBIX KOJIeOaHUN MOJIEKYJIBI 10 3KCIIEPUMEHTAIbHBIM JIaHHBIM.
Conocrasnenue MK u KP ciekTpoB 1 BBIBOJBI 0 CHMMETPUH MOJIEKYJIBI.
XapakTepUCTUYHOCTh HOPMAJIbHBIX KosieOaHui. OrpaHu4eHus] KOHLIENIUN
IPYIIOBBIX YacTOT.

OmnpeneneHre CUIOBBIX MOJEH MOJEKYNbl U MpobjemMa MX HEOJHO3HAYHOCTH.



Hcnonb3oBaHne HM30TONUYECKUX PA3HOBHIHOCTEH Mousiekys. Koppensauus CUIOBBIX
MTOCTOSIHHBIX C IPYTHMHM [TApaMETPaMHu U CBOMCTBAMH MOJIEKYII.

[IpumeHeHre METOJIOB KOJIEOATENbHON CIEKTPOCKONMH JJIsi Ka4yeCTBEHHOTO U
KOJIMYECTBEHHOTO0 aHaJIM30B M Jpyrue MpuMeHeHuss B XuMuu. CnenupuvHOCTb
KoJIeOaTeNbHbIX CHEKTpOB. MccienoBaHusi AMHAMHYECKOW H30MEpUH, PAaBHOBECHH,
KUHETUKU PEaKLIUM.

Texnuka nu Meroguku MK cnexrpockonuu u cnexkrpockonuu KP, npenmymectsa
JIa3epHBIX UCTOUHUKOB BO30YKICHHUS.

OmuccuonHass Y® CHekTpocKomus Kak METOJ MCCIEIOBaHUS JBYXaTOMHBIX
MOJIEKYJI. BepositHocTH epexo 0B MEXIy  3JEKTPOHHO-KoJebaTeabHO-
BpalaTenbHbIM U cocTostHUAMU. [Ipunuun @panka-Kongona. Onpenenenue sHepruu
JUCCOLMALMU U APYTHX MOJIEKYJIIPHBIX IOCTOSTHHBIX.

AOcopOIMOHHAsT CHEKTPOCKONUsT B BUAMMONW M Y@ o00macTax Kak MeETO[
WCCJIEIOBAHMS DJIEKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYN. XapaKTEePUCTUKHU
AJIEKTPOHHBIX COCTOSIHUHA MHOTOATOMHBIX MOJICKYJ: SHEPrHus, BOJHOBBIC ()YHKIUH,
MYJIBTUIUIETHOCTh, BpeMs >KM3HU. CUMMETpUSs U HOMEHKJIATypa 3JIEKTPOHHBIX
COCTOSIHUH.

Krnaccudukanus u oTHeceHUE NEKTPOHHBIX Mepex0/10B. IHTEHCUBHOCTHU MOJIOC
pa3nuyHbIX nepexoaoB. [IpaBuia oTOOpa U HApYIICHHUS 3aIpeTa.

[IpuMeHeHne  3JEKTPOHHBIX  CHEKTPOB  TOIJIOLIEHHUS B  KAYECTBEHHOM,
CTPYKTYpPHOM W KOJWYECTBEHHOM aHanmm3ax. O crmenuduke 3JIeKTPOHHBIX CIIEKTPOB
MOTJIOIIEHHS PA3JIMYHBIX KIACCOB cOoequHEHUU. CIEKTpPhl CONPSKEHHBIX CHUCTEM M
MPOCTPAHCTBEHHBIC (D (DEKTHI B AIEKTPOHHBIX CIIEKTPAaX MOTIIOMICHHS.

TexHUKa CIEKTPOCKONUY B BUAUMOU U Y D o0nacTsx.

Jlromunectenmmst  (dpayopecueniuss u - pocdopecnenmus). Doropuzndeckue
npouecchl B MoJiekyne. OCHOBHBIE XapaKTEPUCTUKU JFOMHUHECHEHIUU (CIEKTPHI
MIOTJIONICHUS U CIIEKTPBI BO30YKIICHUS, BpEMEHA XKU3HU BO30YKIECHHBIX COCTOSHUH,
KBAaHTOBBIII M JHEPreTUYECKUH BBIXOJA JIIOMUHECICHIIMH). 3aKOHOMEPHOCTH
momuHectieHIuu (3akoH Ctokca-Jlommens, npaBunio JleBmmHa, 3akoH BaBuiosa).
Tymenue mroMuHECHEeHIMH. [IpakTUueckoe WCIIOIb30BaHUE KOJMYECTBEHHOIO
JIOMMHECIIEHTHOTO aHAJIN3a.

@u3nyUecKue OCHOBBI JIEPHOTO MAarHUTHOrO pe3oHaHca. CHATHE BBIPOXKICHUS
CIIMHOBBIX COCTOSIHUM B TOCTOSIHHOM MAarHUTHOM TIOJI€. Y CJIOBHE SIJIEPHOIO
MarHUTHOTO  PE30HAHCa.  3aCENEeHHOCTh  yPOBHEW  SHEPruM,  HAaChILEHUE,
penakCcalMOHHbBIE IPOLECCH] M IIUPHUHA CUTHAA.

XUMUYECKUH CABUI U CIHH-CIIMHOBOE paclieruieHue B crnekrpax SMP.
Koncranta osxpanupoBanust sigpa. OTHOCHTENBbHBIA XWMHUYECKHH CHBUT, €ro
ONpeIeJICHUE U UCTOIb30BaHNE B XUMUU. CIIMH-CIMHOBOE B3aUMOJICUCTBUE €D, €T0
NpUpOAa, YHUCIO KOMIIOHEHT MYJIbTUIUIETOB, pacClpeeI€HHe HWHTEHCUBHOCTH,
npaBuio cyMMm. AHanu3 crektpoB SIMP nmepBoro m He mepBoro mopsakoB. Merox
JIBOMHOTO PE30HAHCA.

[Ipumenenue crektpoB SAAMP B xumuun. TexHuka U METOAMKA IKCIIEPUMEHTA.

CTpyKTypHBIH aHaIu3. XUMHYECKas MOJsApU3anus anep. biok-cxema crnekTpoMmerpa
SIMP, TUIIBI CIEKTPOMETPOB. XapakTep 00pa3ios.
[TpuHIIUTIBI CIEKTPOCKOMHH 3JIEKTPOHHOTO MapaMarHUTHOTO (CIIMHOBOTO) PE30HAHCA.
VYenosus OIIP; g-baktop u ero 3HaueHue. CBepXxTOHKOE paciieryieHue curuana [P
NPy  B3aUMOJEHUCTBUM C OJHUM M HECKOJbKUMH siApaMd. YHCIO KOMIIOHEHT
MyJIBTHIUIETA,  pacnpeneneHue HUHTeHCUBHOCTH. Koncranta CTC. Tonkoe
pacwerienne. Illupuna nuuuii. [lpunoxenune meroga OIIP B xumuu. M3yuenue
MEXaHU3MOB XUMHUYECKUX peakuui. XuMUYecKas [MOoJspu3aluus SJIECKTPOHOB.
Onpenenenne CBOOOIHBIX pagUKaioB W APYrUX TMapaMarHUTHBIX IEHTPOB.
Hcnonp3oBaHne CHUHOBBIX MeETOK. biok-cxema cmektpomerpa JIIP, ocobennoctn
DKCIIEPUMEHTA, IOCTOMHCTBA U OTPAHUYEHUS METO/IA.

Obvem yuedHnoit oucyuniunsl



Bun yuebnoit pabotbl 3E Axag. 4.

OO0mmas TpyA0€MKOCTh TUCITUTLIHHBI 50 180

KonrakTHasi paboTa — ayAuTOpHbIE 223 80

3aHATHSA:
Jlexuun 0,89 32
[pakTuueckue 3ausatus (I13) 1,3 48
JlaGopartopusie padotsl (JIP) - -
CamocTtosiTeqbHast paboTa 2 64
KonrtakTHast camocTosTeNbHAs paboTa ) -
CaMocTosATeNbHOE N3YYEHUE Pa3/IeIOB AUCHUIUIUHEL 64
Buabl KOHTPOJIA:
JK3aMeH 1 36
KonTakTHas paboTta — mpoMeKyTOdHas aTTeCTaIUs 1 0,4
[MoaroroBka Kk 3K3amMeHy 35,6
Bua uToroBoro KOHTpoJIA: IK3aMeH

AHHOTanuA padoyeil NpOorpaMMspl JUCHHUIJIMHBI
«XHMHSA TeTePONUKINYECKUX COeTHHEHUI»

1 Heap AUCHMILVIMHBI — O3HAKOMJICHHE CTYICHTOB CO CTPOCHHEM, KiIacCU(UKAHMCH H
crioco0amMu TIOJTY4eHUs, (QYHKIIMOHAIN3AIUKN (XUMHUYECKUMH CBOWCTBAMH) Te€TEPOAPOMATHUYECKUX
COCIMHEHUH, coiepKamux ouH rerepoatoM. [TogpoOHO paccMaTpUBAIOTCS, KaK KIACCHICCKHUE, TaK
U HOBBIC, COBPEMCHHBIC METOABl CHHTE3a KOHJCHCHPOBAHHBIX M HEKOHJICHCHPOBAHHBIX
reTepoapoMaTUYECKUX COCTMHEHHUM.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::
Obaadoams CIIEAYIOMMU KOMIIETCHIIMSIMA U WHAUKaTopamu ux poctmwkenus: YK-1.1; VK-1.2;
VK-1.3; YK-1.4; YK-6.1; I1IK-4.1; OIIK-5.1.

3HaTh:

- KJIacCHU(UKALMI0O U HOMEHKIATYPY TETEePOLUKINYECKUX COEAMHEHUH; CTPOEHHE M HX
OCHOBHBIC XapaKTePUCTUKU;

- CHHTE3 IreTepoapoOMaTUUYECKUX COSAMHEHNUN Ha OCHOBE TUMTMYHBIX KOMOMHAIIMI peareHToB;
CXEMBl MEXaHU3MOB OCHOBHBIX PEAKIUi; OOIIYyI0 XapaKTEPUCTUKY PEaKIIMOHHOW CIIOCOOHOCTH
reTpoapoOMaTHUECKUX COSAMHEHMIA, COJIEPKAINX OJIMH TeTePOaTOM;

yMeThb:

- COCTaBIISITh MapIUIPYThl CHHTE3a IEJIEBBIX TETEPOAPOMATUUECKUX CTPYKTYD;

BJIa/leTh:

- HaBbIKAMU [OJIb30BAHUS COBPEMEHHOM JIUTEPATYPOM II0 XUMHHM TE€TEPOLMKINYECKUX
COCIMHEHUN; YMEHUEM AaHaJu3UpPOBaTh HOBBIE TEOPETUYECKHME KOHILENIUA MW  METOJbI
FETEPOLMKIMYECKON XHWMHUH; TpUEMaMU MNPUHATHS PEIIEHUH 3aJad 10 CHUHTE3y LEJIEBbIX
OPraHMYEeCKHX COCIMHEHUH Ha OCHOBE KOHUEMIINI U METOJOB COBPEMEHHON OPTaHNYECKOW XUMHH;

- METOJaMU CHUHTE3a, OYUCTKHU U BBIJEIEHUS OPraHUYECKUX COEUHEHUM.

3 Kparkoe coaeps:kanue Q1 CHUNTAHBI

Paszpnen 1. «O0umue mo10keHUs B XMMHH ApOMAaTHYECKUX IeTePOLMKINYECKUX
COeAMHEHHI»
1.1. Knaccudukanus rerepounkjanyeckux coequHenuii. Homenkaarypa.

ITousTue reTCPOHUKINICCKUX COG}IHHGHHfl, HaxXO0XICHUC B HNpHUPOAC, POJIb B XHUMHHU U



XUMHUYECKOH  TexHojoruu. Kiaccupukanuss reTepouukioB (TpeAenbHbIC, HENpeAeTbHbIE,
apomarudeckue). [IpuMepsl apoMaTHUECKUX FeTEPOLUKIIOB.

Homenknatypa opraHMYecKHMX COCIMHEHWIA: TPUBHAIbHAs, paauKano- (yHKIHOHAJIbHAS,
pacummpenHas ['anya-Bugmana (mpaBmiia OopMHpOBaHUSI Ha3BAHHS T'eTEPOIUKIA, «IKCTPa»-aToOM,
npaBuUiIa M300paXKeHHUs CTPYKTypbl mnonuuukia. IlocTtpoeHue Ha3BaHMM KOHJEHCHPOBAHHBIX
TETEPOLIMKIIOB.

1.2. ApomaruueckHue rerepouuk/Inyeckue coeanHeHus. CTpoeHHe H OCHOBHbIE
XapPAKTEPUCTUKU. ApPOMATUYHOCTh (MpaBWIO XIOKKEIs), SHEPrus pPE30HAHCAa, KIACCHU(PHUKAIMS
apPOMAaTUYECKUX TETEPOLMKIIOB (IJIEKTPOHOM3OBITOUHBIE W JIEKTPOHOAC(PHUIUTHBIC CHCTEMBI).
CpaBHEHHE pPEaKIMOHHOM CcHocoOHOCTH ¢ OeH30J0M  (OCHOBHOCTh, HYKJIEO(DUIBHOCTD,
ANIEKTPOPUIBHOCTD, PErHOCETICKTUBHOCTD). BinsHue cTpoeHMs Ha peaKIMOHHYIO0 CIOCOOHOCTb.

1.3. CuHTe3 rerepoapoMaTu4ecKux coeAMHeHMii. TunuuHble KOMOMHALIUU PEAreHTOB,
npaBuia bongyunna ans 3amblkaHus 1UKIa. Buabl cuHTOHOB. THObl HUKIM3anMi 3IEKTPOHII-
HyKJIeo(hns1 Ha NMpUMepax CUHTE3a MSATU- M IECTUWIEHHBIX MeTePOLUKIIOB,PEaKIIMN HUKIU3ALUN U
mukionpucoenuaenus. Kiaccupukamus peakuuii  nukionpucoenuHenus (Peaxmum  J{nnbca-
Anbnepa 4+2-nukionpucoeuHenue). Poib opmo- XMHOAMMETaHOB B CUHTE3€ I'€TEePOLMKINYECKUX
COCIUHEHUM.

1.4. CoBpemeHHBIe NOAXOABI K CHHTe3y reTepouuk/IoB. MerannoopraHudecKuii
cuHTe3. [IpuMeHeHuEe METaJUI0OPraHUYecKOro CHHTE3a TeTpOLUKiIoB. JluTuilopranunyeckue
npousBojHble. bopopranuueckue peareHtbl. Peakuuu, kaTtanusupyemble nauiaguem (Peakuus
Xeka, peakuu coueTanus, peakuus Cy3yku).

Pa3nen 2. «HekoH/ieHCHpOBaHHbIEC apOMaTH4YeCKHe IreTepOIUKINYecKUue coeJHHEeHHD)

2.1. IIaTu4ieHHbIE TeTePOUMKINYECKHe COeTHHEH N .

OO0mass xapakTepUCTHKa PEaKIMOHHOW CIIOCOOHOCTH MUPPOJIOB, THO(DEHOB U (ypaHOB.
PeakimoHnHast criocoOHOCTh B peakuusx ¢ anekrpodunamu u Hykieopuiamu. OpueHTHpYOLIee
BIUsHUE 3amecTuTeneil. CpaBHeHNE XUMUYECKUX CBOMCTB.

Metoasl cuHTE3A.

2.2. UlecTuwieHHble reTepoapoMaTHyeckue coenuHeHusi. I[lupuama wu  ero
npou3BojHble. Peakunu. Metoasl cunTe3a. MicTopus OTKpBITHS, CTPOCHUE U (U3NYECKHUE CBOMCTBA
nupuauHa. [lupuaua B npomsbinuieHHOCTH. CriocoObl nonydeHus nupuauHoB (CunTe3sl ['aHua,
I'yapecku-Topna, peakiuuu IUKIONPUCOEAUHEHUs, M3 (ypaHoB). OOmas xapakTepucTHKa
PEaKUMOHHON CIOCOOHOCTH MNHUPUAMHOB (B3aUMOJIEHCTBUE C 3JIEKTpoduiIaMH, HYKICOPUIaMu,
OCHOBAHMSMH, pEAKI[MH OKUCIICHHS U BOCCTAHOBJIEHHUS, METAJNIOOpraHuueckuil cuntes). I[lupuaonsl,
N-oKkCUAbI, aMUHOMUPUANHBI, TAyTOMEPHUs, CIOCOObI MOJIydeHHus, peakuuu). Peakunn OOKOBBIX
Lenei MMpUANHOB.

Pa3nen 3. « KonieHcHpOBaHHBIC apDOMaTH4YEeCKHE FeTePONMKINYCCKHE COeIMHCHHU S

3.1. KonaencupoBannbie NATHYJICHHbIE rerepoapoMaTuvecKue LHMKJIbI.
Benzornodenni, Oenzodypanbl, ungoa. Peakmmu. Meroabl cuHTe3a. benzoruodensl,
6enzodypansl U nHAOIBL. CTpoeHue, pusnueckue cBONCTBA, IPUMEHEHUE, CPABHEHNE PEaKIIMOHHON
crnocoOHocTH. CriocoObl mosyueHust OeH30THO(PeHOB M OeH3o(pypaHOB. XHMMHYECKHE CBOMCTBA
OensornopeHoB u OeH30(pypaHOB (B3auMoOJEHCTBUE C 3nekTpoduiIamMu, HyKIeoduiamu,
OCHOBaHUSIMHU, PEAaKIIMU OKUCIEHHUS U BOCCTAHOBJIEHMS, METAJNIOOPTaHUYecKuil cuHTte3). OKcu- n
aAMUHOIIPOU3BO/IHBIE.

Wunonel. Peakimu v Meronbl cuHTe3a. VICTOpUS OTKpBITUS, CTpOCHHE U (PU3UUECKUE
cBoiictBa uHjona. Meroasl cunte3a (Peakiuu bapronu, bayo-JleitmrpyOepa, bymepepa, ®uriepa,
Mapenynra, Henunecky, Peiiccepra, bumuepa-Moxnay). Xumuueckue CBOWCTBa HHJI0JIOB
(B3aumojieiicTBue ¢ 3nekTpodunamu, HykieopuiIamMH, OCHOBAaHUSIMH, DPEAKIMH OKHUCIEHUA H
BOCCTaHOBJICHHUSI, METAIJIOOPTaHUYECKHI CUHTE3).

3.2 KoHaeHCHpOBaHHbIEC IIECTHY/ICHHbIC TIeTEePOUMKJIbI. XHHOJIMH M HW30XUHOJHUH,
Oenzonuponbl. Kymapun, xpomoH. Peakuuu 1 MmeToabl CHHTE3A.

Hcropuss OTKpBITUS, CTPOCHHE M (U3UUYECKUE CBOMCTBA XHMHOJMHA. MeETOJbl CHHTE3a
xuHommHa (CuaTte3pl Ckpaymna, OpuwmaieHaepa,). Meroasl CHHTE3a W30XHHOJIWHA. XHWMHUUYECKHE
CBOWMCTBA XWHOJMHA W M30XUHOIMHA (B3aMMOAEUCTBHE C HIIEKTpO(pUIaMHU, HYKJIeOpHIaMu,
OCHOBaHUSIMHU, PEAKLUU OKUCJICHMS U BOCCTAHOBIICHHS, METAJZIOOPTaHUYECKHM CHUHTE3, pEaKkLnu



OOKOBOM 1IeTH ).

benzonuponsl. Kymapun. Xpomon. Peakiiuu u MeToibl cuHTE3a. beH30m1poHBI.
KymapuH, XpoMOH HaxoXICHHE B MPUPOJE, (PU3HOJIOTUIECKHIE CBOMCTBa, mpuMeHeHne. CrocoObt
noydeHus: kymapuHoB (Konnmencanmsi Ilexmana, peaknuu KueBenarens, Ilepkuna, Butrtwura).
Cunre3 xpomonoB (Kongencanus Kusiizena, neperpynnupoBka belikepa- Benkarapamana).
XUMUYECKHE  CBOMCTBA KYMapHMHOB, XPOMOHOB (B3aUMOJEWCTBHE C  AJIEKTpOUIaMHU,
HYKJICO(UITAMH, OKUCITUTEISIMU, BOCCTAHOBUTEIISIMU ).

4 O0beM yueOHOH TUCUMILIUHBI.

O0beM TUCHUILTHHBI
Bun yuedHoii pa6oTsi
Akan. | Actp.u

3E . .
O01asi TPy10€eMKOCTh TUCHUILTHHBI 6 216 162
KontakTHasi padoTa — ayIUTOPHbIE 3aHATHSI: 3,55 128 97
Jlexmun 0,9 32 24
[Ipaxtrueckne 3ansaTus (113) 0,9 32 24
Jlabopatophbie pabots (JIP) 1,8 64 49
CamocrosiTesqibHasi padoTa 1,45 52 38
KonrtakTHasi camMmocTosiTeNTbHAs paboTa - -

1,45
CaMOoCTOsITENIbHOE N3YYCHHUE Pa3/IeNOB JUCIUTUIHHBI 52 38
Buj koHTpOJINA:
JK3aMeH 1 36 27
KonTakTHas paboTa — IpoMeKyTOUHas aTTeCTaIHs 1 0.4 0.3
[ToaroToBKa K DK3aMeEHY. 35.6 26.7
Buj MTOroBOro KOHTPOJISI: IK3aMeH

AHHOTanus padoyeii MPOrpaMMbl M CUUILIHHBI
«®@u3nyeckas XUMHs HAHOPa3MEPHBIX CHCTEM»
Heab aucuunIuHbl — PacCKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABIISIONINX XO0JIOM
XUMHYECKOTO TMpoIlecca, MoKa3aTh O0JaCTH MPHIOKEHUS 3TUX 3aKOHOB U HAYYHUTh
CTyneHTa FpaMOTHO HpI/IMeHﬂTI) nux HpI/I pGHIeHI/II/I KOHerTHI)IX TGOpeTI/I‘IGCKI/IX nu
MPaKTUYECKHUX 3aJ]a4, TOHATh OCHOBHbBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYCCKUX HpOHeCCOB nu pOJ'II) KaTtajin3a ajis XI/IMI/I‘IGCKOﬁ TCXHOJIOTHUH.
B pe3yabTaTre M3y4yeHusi AMCUMILIMHBI 00Y4AIOUINICA 10 MPOrpaMmMe
0akajaBpuaTa q0JIKeH:
OO6nanath cneayOUMMI KOMIIETEHIIMSMU U HHAWKAaTOpaMu ux poctkeHuit: [1K-4.1,
I1K-5.1.

Bnameo:
- OTJIMYHTEIIbHBIE 0COOEHHOCTH B IIOBEICHUU
pacTBOpPOB AJIEKTPOJIUTOB,  CBSI3AHHBIE C MIPOXOXKICHHUEM

AJIEKTPUIECKOTO TOKA;

- TEOPHIO FAJIbBAHUYECKUX SBJICHUA;

- Teopuu KHHETHKH, MyTH TEOPETUIECKOTO
pacuera CKopocTeit XUMHYECKHUX peaximii 51
OTpaHWYEHUS B TPUMEHUMOCTH PACUETHBIX METOJIOB;

- OCHOBBI TeopuH (HOTOXMMHUYSCKAX U IEMHBIX peaKlud, OCOOCHHOCTH WX
CTaIMAHOTO MPOTEKAHMS U YCIOBHUS OCYIIIECTBIICHHUS;

- OCHOBHBIC YePThl TOMOTEHHOTO W TE€TEPOTCHHOTO KaTalln3a, MPUIHHBI YCKOPCHHUS
XUMHYECKOT0 IpoIecca B MPUCYTCTBUU KaTalu3aTopa.
Ymems:

- HOPUMCHATH KOHAYKTOMCTPHUYCCKUC U MTOTCHIHUOMCTPUYCCKUC U3MCPCHUA JIA



OTIpeNieNIeHUs] TePMOAMHAMHYECKUX (YHKIMNA XUMHUYECKUX pPEaKUUil, KOHCTAHTHI
JUCCOLMALU, IIPOU3BEACHUS PAaCTBOPUMOCTH, pH pacTBOpOB U T.1I.

IIPUMEHATHh TEOPETUUECKUE 3HAHUS U DKCIICPUMEHTAIBHBIE METOABI UCCIIEI0BAHNS
¢u3nUecKoil XUMHHM JUIS PEIICHHs BOIMPOCOB, BO3HHUKAIOMIUX IPH H3YYCHUHU
KMHETUKU XUMUYECKUX PEaKIUi;

IIPOBOJUTH AHAIU3 M KPUTHUYECKH OLEHUBATH IIOJIYYEHHBIE JKCIECPUMEHTAIBHbBIC
naHHble, 0000maTh M JenaTh OOOCHOBAHHBIE BBIBOABI Ha 0a3e MPOBEAEHHBIX
OIIBITOB.

Braoemy:

KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHYECKMX METOIOB HCCIECNOBaHUA JIs
ONpeCIICHUsT TEPMOJNHAMUYECKUX XaPAKTEPUCTHK DJIEKTPOJIUTOB U XMMHYECKHUX
peaKIuii;

METOJAaMHU  OIpPEIEICHHUs IMOpAJKa M CKOPOCTHM PpEaklUH, YCTaHOBJICHUS
JUMUTHPYIOIIEH CTaINN U MEXAaHU3MA U3y4aeMON XMMUYECKON peaKIuu;

- HaBBIKAMU COCTaBJICHUS rajJbBaHUUYECKUX JJIEMEHTOB
JULS nenen OIIpENIENICHUS TEPMOJANHAMUYECKUX
XapaKTEpUCTHK ¥ KOHCTAHT PaBHOBECHUS UCCIIEyEMOM PEaKlty;
- 3HaHWAMU OCHOBHBIX 3aKOHOB XUMHYECKON
KUHETHUKH, BIITUSTHUSI pa3IM4HBIX (baxTopoB

(TeMIieparypsbl, 1aBIEHUS, KaTAIM3aToOpa) Ha CKOPOCTh XMMHUECKON peaKInH.

Kpamkoe cooeporcanue oucyuniaunl

Pazoen 1. Pacmeopul r1eKkmpoiumos

1.1 PacTBOpHI 3JEKTPOIUTOB B CTATUYECKUX YCIOBHSIX
1.2 PacTBOpHI 3JEKTPOIUTOB B TMHAMUYCCKUX YCIIOBHSIX
Paznen 2. DaeKTpoXUMHUYECKHE CUCTEMBI (IIETTH )

2.1 DJIC u 31eKTpOAHBIC TIOTCHITUATBI

Paspgen 2.2. anpBaHWYECKHE DIIEMEHTEI

Pazoen 3. Xumuueckas kunemuka

3.1. ®opmanbHas KHHETHUKA

3.2. Teopun XUMHYECKOW KHHETHKH.

3.3. DOTOXMMHUYECKHE U IETTHBIE PEaKIHH

Pa3zoen 4. Kamanus3

Oobvem yuedHoit Oucyuniunsl

Bun yuebHoi paboThl 3E Akan. 4.

OO01mast Tpy10eMKOCTh TUCIUTLTHHBI 6,0 216
KonTakTHasi pa6oTa — ayAUTOPHbIE 3aHATHS: 3,56 128
Jlexrinn 0,89 32
[Mpaktryeckue 3ausaTus (I13) 0,89 32
Ula6oparopusie padoTsr (JIP) 1,78 64
CamocrosiTesbHast padora 1,44 52
KoHTakTHast caMmocTosiTenbHast paboTa 144 -
CaMocTosTeTbHOE U3YYEHUE PA3/IEIOB TUCITUTUIAHBI ' 52
Buabl KoHTpOJIS:

JK3aMeH 1 36




KonTtakTHas paboTa — MpoMeKyTouHas aTTecTalus 0,4

[TonroToBka K SK3aMeHy 35,6

Bua uTOroBoro KOHTPOJIsA: IK3aMECH

AHHOTanus padoyeil MPorpaMMbl IUCIUTIIAHbBI
«Puznyeckasi XuMHs CynpamMoJIeKyJ/JIsIpHbIX CHCTEM»

Henun maucumniauHbl — (GOPMUPOBAHME 3HAHUN OO0 HepapXUUYECKOW OpraHU3aIUH
XUMHUYECKHX COCIMHEHUH, HOBBIX CBOWCTBaX; OOYYCHHE TEXHOJIOTMH TIOTyYCHUS
CYNpaMOJIEKYJIIPHBIX CHCTEM U YCTPONCTB; o0O0ydeHHe crnoco0aM NpUMEHEHUs
MOJIYYCHHBIX 3HAHUM; PACKPBITUE CYIIHOCTU MPOIECCOB, MPOUCXOAIIUX TMPU
(bOopMUPOBAHUHU CYNTPAMOJIEKYJIIPHBIX CUCTEM.

B  pesynomame usyuenus Oucuuniunvl 00yUAIOWUICA RO RNPOZpaAMME
oakanaspuama 00J1>4cen:

Ob6nanath ClIeayOUMMHE KOMIIETCHIIMAMU U MHIAUKATOpaMu ux goctwkenuid: 11K-3.1,
[K-4.1.

3HAaTh:
- METOJIOJIOTHIO CYIPAMOJICKYIISIPHON XUMUU;

-00BEKTHI CyIPaMOJICKYJISIPHON XUMHUM;
-IPAaKTUYECKOE HCIOJIb30BAHUE PE3YJIBTATOB CYNPAaMOJIEKYJISIPHOM XUMHUHU B

KHU3HCOACATCIIbHOCTH YCIIOBCKA.

Ymvmemon:
- 110 OTIPEICIICHHBIM MTPU3HAKAM OTPEENATh CYyIIPaMOJICKYIsIpHbIe OOBEKTHI;

-IPUMEHATh  ONpeeNieHHble  (PU3MKO-XMMHUYECKHE  METONbl Ui aHajm3a
CYNPaMOJIEKYJIIPHBIX CUCTEM;

- TPUMEHATH  TEOPETHYSCKHUE  3HAHWS W OKCICPUMEHTAIBHBIC  METOIBI
uccienoBanusi (pU3NIECKON XMMHH TSI PEIICHUS BOIPOCOB, BO3HHKAIOIIMX ITPU
U3YYCHUU CYNPAMOJIEKYIISIPHBIX CUCTEM;

Bnaoemy:.

-KPUTUYECKU aHaIIM3UPOBATh HAYYHYIO JTUTEpaTypy c LENBIO

CaMOCTOSITENILHOTO BBIOOpa HAMPaBIEHUS UCCIIEIOBAHUS, CAMOCTOSITEILHO COCTABIIATh

TUTaH UCCIIeIOBaHMS; y4aCTBOBATh B HAYYHBIX TUCKYCCHSIX.

- - 3HAHMAMU OCHOBHBIX 33aKOHOB XMMHMYECKOM TEPMOJUHAMHUKUA M KUHETHKH,
BIIUSTHUS Pa3IMYHBIX PAKTOPOB Ha CYIPaMOJIEKYJISIPHBIE CUCTEMBI.

Kpamkoe codepircanue oucyuniaunsl
Pa3nen 1. CynpamoJieKkyjasipHbie CHCTEMbI

IIpeamer  cympaMosiekyJIsspHOM  XxumMuu. VcToprus  CTaHOBIIEHHS €€ Kak
CaMOCTOSITEIIEHON

MEXIUCHUIUIMHAPHON Hayku. OCHOBHBIE NOHSTHUSI U TEPMUHBI CYNPaMOJIEKYJISIPHON
xumun. I[lpumepbl  cynmpaMoniekynspHeIXx — aHcambneidl.  Ilpumepsl  BausiHUS
HEKOBAJICHTHBIX B3aWMOJEHCTBAN HACTPYKTYpbl M CBOMCTBA CyIpPamoOJIEKYJISPHBIX
ancamOneit. Ilpumepsl BIMSIHUST HEKOBAJICHTHBIX B3aUMOJICHCTBUN HA XMMHUYECKUE
peakuy B KOHACHCUPOBAHHBIX CpeAax. 3JHAYEHUE HEKOBAJICHTHBIX B3aUMOICVCTBUH B

OUOJIOTUH.
Metonast HCCIIEIOBAHUS CYIPaMOJIEKYII: PEHTTCHOCTPYKTYPHBII aHajus,
CKaHUPYIOIIasi TYHHEJIbHas MHKPOCKOIUS, aTOMHO — CHJIOBas MHUKPOCKOIIHS,

M3MEpEHNE KOHTAKTHOTO yriia, amuncomerpusi, UK, IMP —cnexkrpockonusi.



Knaccudukanus cynpaMolIeKySIpHBIX COSIMHEHUW XO3SUH-TOCTh, XEIAaTHBIH U
MaKpOIUKINYeCKHH  A(QEeKThl, TpeAopraHu3amus W  KOMIUIEMEHTapHOCTb.
TepmoauHamMudeckas u KUHETHYECKAs CEJIEKTUBHOCTh " npupojaa
CYIIPaMOJICKYJISIPHBIX B3aUMOJICHCTBHIA.

Xo3sieBa, CBS3BIBAIOIIME KATHOHBL: KpayH-d(UpbI, JapuaT-3Qupbl, MOIAHJBI,
KpUNITaHIbl, chepaH b, UCTOPHS OTKPBHITUS, CHHTE3 B 00JIACTh IPUMEHEHUSI.
CBsi3pIBaHUE AHMOHOB: MPEJCTABICHHE O OWOJIIOTMYECKUX PELeNTopax AaHWOHOB,
pUMepbI OEJIKOB, CBI3bIBAIONINX (hoc]aThl U CynbdaThI.

CamocOopka - IPUHLIUI OpraHU3alMy CYMPAMOJIEKYJISIPHBIX CHUCTEM, LM, 3a]auu,
TePMHHOJNOTHS.  buoxumudeckas camocOopka  (mpumepsi). CamocOopka ¢
KOBAJICHTHOH  MonmuQuKaiued, caMmocOOpKa B  CHHTETHYECKHX  CHCTEMaXx:
KUHETHYECKUI U TEPMOJMTHAMUYCCKHUIA TIOIXO/IbI.

MosekyssipHbIe  YCTPOWCTBA, ONPEACICHHS, MPUMEPhI, IPUHIMIIBI OpPTraHU3alIlHH.
OuocoPpUIMOICKYISIPHBIX YCTPOUCTB, CYIPAMOJICKYISIPHBIC YCTPOHCTBA.
I'anpodobubie (B 00mmeM cirydae - coibBohoOHbIE) AP deKThl. XXuakue moBepxXHOCTH
paszzena, KHUJIKUe KPUCTAIUIBI ¥ KuaKue kinarpatsl. [lopsaok B xuakoctax. [Ipupona u
CTPYKTYpa, TU3alH )KUJKOKPUCTAUIMYECKIUX MAaTEPUAIOB, JKUIAKOKPUCTAIUIMYECKUX
noJaMMepOB. KUAKOKPUCTAIITNYECKUE TUCTIICH.

dusnueckass XUMHUsS CYITPAMOJICKYIJISIPHBIX CUCTEM YXH3HHU POJIb KATHOHOB IIEIIOYHBIX
METaJIOB, MeMOpaHHbIC MOTEHIHAIIBI u MeMOpaHHBIN TPAHCIIOPT.
CymnpamosnekyssipHbie 0COOCHHOCTH (DOTOCHHTE3a B PacTeHHsX (MOppHUpPHUHOBBIE U
TETPAMPPOIIbHBIC MAaKPOLUKJIBI). CympamMosieKysipHbie (POTOHHBIC YCTPOUCTBA.
Knaccudukanus MeKXMOJICKYISIPHBIX B3aUMOJICHCTBUN. DHEPreTMKa M TeOMETPHS
HanboJiee pacrpoCTPaHEHHBIX CYIPAMOJICKYIISIPHBIX B3aUMOJCHCTBUN — MOH-UOHHBIE,
WOH-/IUTTIONIbHBIE, TUTIOJb-TUTIONBHBIE, BOJOPOIHAS U TaJIOTEHOBAS CBSI3b.

Paznen.2 Xummnueckast TepMOJMHAMUKA CYIPAMOJIEKYIISIPHBIX CUCTEM
TepMoaMHAMHUYECKUE CUCTEMBI U TEPMOJIMHAMUYECKHUE MTapaMeTpbl. DKCTEHCUBHBIE U

WHTCHCHUBHBIE CBOMCTBA CHCTE€MBI. TepMoauHaMuueckuii mnpouecc. DyHKIUU
COCTOSIHUSL U (YHKIMM Ipolecca. BHyTpeHHss 3HEprus M SHTAJIbINSA, UX CBOMCTBA.
Tennora n pabora kak (opmbl mepenauu sHepruu. PaboTa pacmmpeHus rasa u
noje3Hass pabora. PopMyIHMpPOBKH MEPBOro Havaiaa TePMOAMHAMUKU. B3anMocBs3b
TEIUIOTHI, pabOThl M M3MEHEHUs BHYTPEHHEH SHEPIUU B HM30XOPHOM, M300apHOM U
U30TEPMHUYECKOM Tpolieccax. TermIoéMKOCTh BellecTBa — H30XOpHas WM u300apHas,
MOJISIpHAsl, yJenbHas. TermIo€éMKOCTh HICAIBHBIX TIa30B, B3aUMOCBSA3b MOJISPHBIX
teroémkocteit CP u CV wuzeanbHOro rasa. TemloéMKOCTb TBEPIBIX BELIECTB U

KUJIKOCTEH. 3aBUCHMOCTb MOJIIDHOM  M300apHO#l TEIIOEMKOCTH BEIIECTBA OT
TEMIIEPaTypbl, 3MIUPUYECKUE ypaBHEHHs (CTENEHHBIE pPsifibl), UX MPUMEHUMOCTb.
3akoH ky6oB [lebas, npasuno Hrononra u Iltu. Cpennsis nzobapHasi TEIIOEMKOCTh
BEIIECTBA B HHTEpBaJle TeMmiepaTryp. TemmepaTypHas 3aBHCUMOCTb IPHpAILEHUS
sHTanemuu BemectBa (HT — HO) mpu mocrossHHOM naBieHHH ¢ y4€TOM (ha30BBIX

nepexoioB. TernoBoit sddexr xumuyeckoro mnpomecca. OCHOBHOE CTaHIAPTHOE
cocrosiHue. CraHIapTHbE DSHTAJIBNMM O0pa3oBaHUs M CrOpaHMs  BEILECTB.
[Ipumenenue 3akoHa I'ecca Ui BBIYMCIIEHHS TEIUIOBBIX 3(P(PEKTOB XUMHUECKUX U
Gu3uKo-XuUMHYECKUX IpoleccoB. CBsA3b TEIUIOBBIX 3(P()EKTOB NMPH NOCTOSHHOM

o0BbeMe U MPU MOCTOSHHOM JaBJIEHUU. 3aBUCUMOCTh TEIJIOBOTO 3(peKTa peakuu oT
temneparypbl. BeiBoa u ananus ypaBHenus Kupxroda B nuddepenmnuansHoil popme.
WNuTterpupoBanne ypaBHeHnus Kupxroda.



CamoIpou3BOIbHEIE U HECAMOIIPOM3BOJIbHBIE, O0paTUMbIE U HEOOpaTHMBIE,
paBHOBECHbIE  (KBa3UCTATHYECKHWE) ©  HEPaBHOBECHBIE  MpoIlecchl.  Paborta
PaBHOBECHOTO M HEPaBHOBECHOTO MpoiieccoB. DopMyTupoBKM BTOPOro Havalia
TEPMOJIMHAMHUKH. DHTPOIUS KaK KPUTEPHH HANPaBICHHOCTH CaMOIIPOU3BOJIBHBIX
NPOIIECCOB M PABHOBECUS B HW30JIMPOBAHHBIX CHUCTEMax. 3aBHCHMOCTb SHTPOIHHU
BEILIECTBA OT MApaMETPOB COCTOSIHMS (TeMIeparypshl, JAaBieHUs, oObema). Pacyer
HU3MCHCHUSA SHTPOIIUMHU B PA3JIMYHBIX ITPOLUECCAaX, CBA3AHHBIX C USMCHCHUCM COCTOAHHA
nACaJIbHOI'O Ia3a, a TaKXKE YHCTBIX TBépI[bIX HIIN KUAKUX BCUICCTB. N3menenue
SHTPOIIMU B IIPOLCCCC CMCIICHHUA HACAIBHBIX Ta30B. N3menenue OHTPOIIMU IIpH
(a30BbBIX MEpexoaax.

TeroBast teopema Hepucra, mnoctynar Ilnanka (Tperbe  Hauaso
TepMoAuHaMuKH). CTaTUCTUYECKAas UHTEPIIPETALMABTOPOrO Hayajla TEPMOJINHAMUKH,
ypaBHeHue bonbnmana-Ilnanka. Berumcnenue aOCOMIOTHON SHTPOIMU BEIIESCTBA.
Pacuer wu3MeHeHUs OSHTpONIMM B XUMHUYECKMX pEaKUUAX I[P  Pa3IMUHBIX
temneparypax. O6beauneHHoe ypaBHeHue | u Il 3akoHOB TepMoaMHAMUKU. DHEPrus
['enpmronbia u sHeprus I'mb0ca Kak KpUTEPUM HANPABICHHOCTU IPOLIECCOB U
paBHOBECHsI B 3aKpBITBIX CHUCTEMax. XapaKTepUCTHYecKue (PyHKUIUHU. 3aBUCUMOCTh
sHepruu ['enbmroinbua u 3Hepruu ['ud6ca ot mapamerpoB cocTosiHus. TemneparypHas
3aBUCUMOCTB 3Heprun ['m60ca BemiecTsa ¢ yuérom (azoBbixnepexonoB. Poj pazosoro
nepexona (mepBbIii, BTopoit). Ypasaenust ['mb60ca-I'enpmronena. Pacder m3meHeHui
CTaHJapTHBIX HHepruil I'mb60ca u I'enbMmronpla B XHMMHUYECKUX PpEAKLUAX IPU
pa3IuYHbIXTEMIIEpaTypax.

MarepuanbHblii  0ajaHC XMMHYECKOM pEaklMH, CTENEeHb IpPEeBpalleHus,
XUMHYECKasl MepeMEHHasi. YpaBHEHUE HU30TEpPMbl XUMHUECKOW peakiuu (M30TEepPMbl
Banr-I'opda). Xummueckoe cpoiacTtBo. AHaIuW3 ypaBHEHHMS HU30TEpMbl s
oIpesiesieHUs] HAlpaBJIE€HUSI CaMOIIPOU3BOJBHOIO MPOTEKaHUSI XUMUYECKOW peakiuu
OT JAHHOTO MCXOJHOro (HEpaBHOBECHOI'O) COCTOSHUA. TepMonnHaMuyeckas
KOHCTaHTa XMMHUYECKOIO PABHOBECHS M OSMIIMPHUYECKHE KOHCTaHTBI XMMHYECKOTO
paBuoBecus (Kx, Kc, Kn, KP), ypaBHeHus ux CBsI3U Ui peakUUd B HA€aIbHOU
ra3oBo# cmecu. KOHCTaHTBI paBHOBECHS! JJIsl TOMOTCHHBIX M T€TEPOTCHHBIX PEAKIIHiA,
UJCATbHBIX W HEHWJACATBbHBIX PEAKIMOHHBIX cucteM (Ha mnpumepax). CmerieHue
XUMHYECKOIO paBHOBECHsI NMpU H3MeHeHuu obmiero nasieHust (T = const) u npu
no0aBiieHnH B cucteMy nuHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTaHTY XMMHUYECKOIO PaBHOBECHS, YPaBHEHUS
n300apbl U H30XOphl XUMHUYECKOW peakiuu. BbIBOA, aHanM3 W HHTErpUpOBaHUE
Ha3BaHHBIX YpaBHEHMH Ha NpuMepe ypaBHEHHs u300apel. Pacuer cpeagnero u
UCTUHHOTO  TemjaoBoro 3¢ddexkra XUMHUYECKHUX  pPEaKIUi U3  3aBHCHUMOCTH
TEPMOJMHAMHYECKON KOHCTAaHThl PAaBHOBECUS OT TeMIepaTrypbl. PacueT KOHCTaHT
pPaBHOBECHsSI XUMHUYECKUX PEAKIMN M3 CTaHIAAPTHBIX TEPMOJUHAMHYECKHX (YHKIIUH
BEIECTB. BbluncieHne KOHCTaHT paBHOBECHS XUMUYECKUX PEAKIMH IO CIIPaBOYHBIM
JTAHHBIM O KOHCTAHTaX PaBHOBECHUs peakIMii 0Opa3oBaHMs COEAMHEHHH M3 MPOCTHIX
BEIIIECTB.

Paznen 3. TepMonnHamMmuecKasi TEOPHUS pAaCTBOPOB CYIPAMOJIEKYIISPHBIX CHCTEM
Knaccudukanuu pactBopos. [lapuuanbHble MOJISIpHBIE BETUUUHBL. Y paBHEHUS

['n66ca- [rorema (BBIBOA W aHaiu3). MeTOAbl OMpeneNeHus] NaplualbHbIX
MOJIIPHBIX BEJTMYHUH (METO



KacaTeNbHBIX W METOJ OTpe3KoB). OTHOcUTENbHBIE MaplUabHbIE MOJISPHbIE
BEJIMUYMHBI (MapluajbHble MOJISpHbIE (DYHKIMU cMenieHus). TepMoauHaMUYecKue
(GYHKIIMHM CMEIIeHHUS.

WneanbHble (COBEPIIEHHBIE) PACTBOPHI. XUMHUUYECKUN MOTEHIIMAI KOMIIOHEHTA
UIeIbHOTO pacTBopa. TepMoaMHaMu4eckue (YHKUIUU CMEUICHUS IS HJICAIbHBIX
pactBopoB. PaBHOBecue "maeanbHBIN pacTBOp-map", 3akoH Paynsa, rpaduueckas
uHTepnpetauus 3akoHa Payns. [IpenenbHo pa3z0aBiieHHBIE pacTBOpPBI, 3aKOH ['eHpH.
VYpaBHEHHE XMMHMUYECKOrO IIOTEHLHAjga Il PpAacTBOPUTENS M PacCTBOPEHHOIO
BellecTBa. HenneanbHble (peasibHbIE) PacTBOPHI, MOJIOKUTEIIBHBIE U OTpULIATEIbHbIE
OTKJIOHEHUSI OT ujeanbHOocTH (0T 3akoHa Payns). CraHpapTHble COCTOSHMS
KOMIIOHEHTOB pacTBopa. CHMMeTpHYHasi M HECHUMMETPUYHAsI CHCTEMbI CpPaBHEHUS.
Pacuer akTMBHOCTEH W palMOHAIBHBIX KOA(PPHUIMEHTOB aKTMBHOCTH KOMIIOHEHTOB
pactBopa. TepMoanHaMHUeCKue (YHKIIUM CMEHICHHUS ISl HEUJCATbHBIX PAacCTBOPOB.
3aBUCUMOCTh ~aKTHBHOCTH W  KO0d3(duumeHTa aKTUBHOCTH KOMIIOHEHTa OT
TEMIIEPATYPHI U JIaBJICHHUSL.

KonnuratuBHble cBoWCTBa pa30aBICHHBIX PAaCTBOPOB HENETYYMX BELIECTB B
JETY4YMX PacTBOPUTENAX (IIOHM)KEHHUE AABJIEHUS HACBIIIEHHOI'O Iapa pacTBOPHUTENS
HaJl paCTBOPOM I10 CPaBHEHUIO C YHUCTBIM PAaCTBOPUTENIEM, MOBBIIICHUE TEMIIEPATypPhI
Hayajla KUIICHHS W IOHW)KCHHE TEMIIepaTypbl Hayajla OTBEpPIAEBAHMS DPACTBOPOB,
OCMOTHYECKOE JaBiieHHE). DOYJUIMOCKONUYECKass U KPUOCKOIMYECKash KOHCTAHTbI
pacTBOpUTEIIA. BBIBOA ypaBHEHMs, CBA3BIBAIOLIEIO MOHWKEHHUE TEMIIEpATyphbl Havalla
OTBEpJEBaHUs C KOHIEHTpauuend pactBopa. OcMOC, OCMOTHYECKOE JIaBJICHUE,
oOpatHblii ocMoc. Mcrosib30BaHME KOJUIMTAaTUBHBIX CBOMCTB JJIsi  ONpEAeSICHUs
MOJISIPHOM MAacChl, CTENIEHU IMCCOLMALMN WIA CTENEHU ACCOLMALMA PACTBOPEHHOIO
BEIIECTBA.

Paznen 4. Xumuueckas KHHETHKA CYIPaMOJIEKYISPHBIX CUCTEM
TepMoanHaMuyeckass BO3MOXHOCTb IPOLIECCAa M €ro IpaKTHuecKas (KMHEeTHYecKas)

ocymiecTBUMOCTh. I[IpenMer M 3agaun XUMUYeCKOW KUHETHUKU. OCHOBHBIE TOHSATHUS
(opManbHONW KMHETHKHU: CKOPOCTh XMMHUECKON peakluu, MOJIEKYISIPHOCTb, YACTHBINA U
oOumii mopsaok. OCHOBHOM MOCTYlIAaT XUMHUYECKONM KHHETHKH, KHHETHYECKOe
YPaBHEHHE CKOPOCTH peakuuu. KOHCTaHTa CKOpPOCTM XUMHYECKOW PpEaKIMH,
pPa3MEpHOCTb KOHCTAHTHI CKOPOCTH. MeETOIbl ONpENEiIeHHs] CKOPOCTEH XMMHYECKHX
peakuuid. IlpocTeie (3r1eMeHTapHbBIE) U CIOXKHBIE peakiuu. KuHeTMka HpocThIX U
(dopMaIbHO TNPOCTBIX OJHOCTOPOHHMX TI'OMOTEHHBIX peakiuil. Peakuuu nepsoro,
BTOPOTO U TpeThero mnopsnkoB. [lubdepeHumansHas u uHTErpaigbHas (HOpPMBbI
KMHETUYECKUX YpPAaBHEHMH, KHHETHYECKHE KpHBbIE. JIMHEWHOE mpeacTaBiIeHUE
KMHETUYECKMX  KPUBBIX  JUIA  pEaKIUil  pa3auyHbIX  MNOpPAAKOB.  Bpewms
noynpeBpaimienus. Peakiuu HyneBoro mopsiaka. Meroa u30bITKa (M30JISIIAN)
OcTBanbia ONpENeNIeHNss YacTHBIX IOPSIIKOB IO COOTBETCTBYIOIIEMY PpEarcHTy.
Juddepenunanbaple ¥ WHTETPajbHBIE METOABI ONPEAETCHUS TMOPAIKa PEaKIHH.
Paznnune KOHIEHTPAllMOHHOTO M BPEMEHHOro NOopsAAKoB. CIOXKHBIE pEaKLUU.
[lpuHIMI HE3aBHCHMOTO TPOTEKAaHUS HIEMEHTapHbIX peakiuil. OOpaTumble U
napajuleJibHble  peakuuud TmepBoro mnopsiaka. JuddepennumanbHbie  ypaBHEHus,
OTMCHIBAIOLINE CKOPOCTH 3TUX peakluil, UX UHTerpupoBanue. Kunernueckue KpuBble
JUTSL KaX/10T0 U3 pearupyrouiux Bemiects. [locnenoBarensuplie peakuuu 1-ro nmopsaka.
Cucrema g depeHInaTbHBIX ypaBHEHUH, OTHCHIBAIOLINX KHUHETUKY



MOCJIeI0OBAaTEIbHbIX peakiuil. Kunernueckue ypaBHEHUs] 1 KUHETUUYECKHE KPUBBIE IS
BCEX YYACTHUKOB pEaKIuu. Bpems IOCTHKEHHS MaKCUMajlbHOW KOHIICHTpAIlUU
MPOMEKYTOUYHOTO  BEIIECTBA.  3aBUCMMOCTh  MAaKCHMAJIbHOW  KOHIICHTpAIlUU
MIPOMEKYTOUYHOTO BEIIECTBA OT COOTHOIICHHUS] KOHCTAHT CKOPOCTEH OTIEIbHBIX
CTaJuii  mocienoBaTeIbHOM  peakuuu. [IpuHIUN — JTUMUTHpYIOLIEH  CTaaAuH
MOCJIEIOBATEIbHON XUMHUYeCKOM peakiuu. CTaluoOHApHBIA PEXHUM MPOTEKAHUS
MOCJICIOBATEIIBHEIX

peakiuii. MeToa KBa3MCTAllMOHAPHBIX KOHIEHTpalui, o0JacTh MPUMEHEHHUS.
Bnusinue temmnepatrypbl Ha CKOPOCTh XUMUYECKOW peakiuu, NpUOIHKEHHOE MTPaBUIIO
Bant-T'odda. YpaBHenue Appenuyca BauddepeHmaibsHO U HHTErPaIbHON (hopMme.
OddexTuBHAs PHEPrHsl aKTUBALMK U MPEIIKCIIOHEHIIUAIbHBIA MHOXKUTENb, METOIbI
UX OIPEACIICHUS U3 SKCIIEPUMEHTAIbHBIX JAHHBIX.
Teopust aktuBHBIX (OunHapHbIX) coymapenuii (TAC). CkopocTh peakmum Kak
YHCJIO CTOJIKHOBEHUH aKTMBHBIX MOJIEKYJ B €IMHULY BpemMeHU. KoHcTaHTa ckopocTu
oumosiekynsipHot  peakuuu.  DU3MYECKUN  CMBICT  MPEAIKCIIOHEHIIUATBLHOTO
MHOMKUTENSI W HHEPruM aKTUBAllUM B pPaMKaxX TEOPUM aKTUBHBIX COYJapeHUH.
Crepuyecknii (hakTop, HEOOXOAMMOCTh €r0 BBEICHHS B KHHETHYECKOE YpaBHEHHE
peakuuu. J{OCTOMHCTBA M HEJOCTATKM TEOPUM AKTUBHBIX COyAapeHHil. MexaHusm
MOHOMOJIEKYJISIDHBIX Tra3oBbix peakuuii B pamkax TAC, cxema Jlunnemana.
HcronkoBaHue NMpUYMH M3MEHEHMS MOPsAJKA MOHOMOJIEKYJSIPHOM peakuuu Mpu
W3MEHEHUU JaBJICHUS.
Teopust nepexogHoro cocrosiHus (aktuBupoBaHHOro komiuiekca) (TIIC wim
TAK). OcunoBubie monoxenuss TIIC, kunermueckas cxema peakiuu. IloBepXxHOCTh
MOTEHLMAJIbHOW HHEPruM, KOOpJAMHATAa pEeaKUUH, IyTb pPEaKUUU. AKTHUBUPOBAHHbBIN
KOMIUIEKC U €r0 CBOMCTBA, UCTUHHAS YHEPrHUs akTUBaMU. CKOPOCTh pEeakliUd — CKOPOCTh
pacmaza  aKTHUBHUPOBAaHHOIO  KOMIUIEKca (CKOPOCTb  €ro  IMPOXOXKACHMSI  4Yepe3
noTeHIMaIbHbIN Oaprep). KBasurepmoannamuueckas popma ypaBuenust TIIC, sHTansnus
Y SHTPOMHUS aKTUBALUU, TPAHCMUCCUOHHBIA K03 uirenT. CBsI3b SHTAIBIIUYU aKTUBALIUU C
3¢ heKTUBHON (IKCTIEPUMEHTAIBHON) SHEpryueil aKkTUBAIUH.

DOTOXMMHUYECKUE PEAKINH, TEePBUYHbIE M BTOPUYHbIE (OTOXHUMHUECKUE
npoueccel. Potomuccoumanuss u - oronus. Dorodpuznueckue (I€3aKTUBALNOHHbBIE)
MPOLIECChl TPU TMOIJIOMIEHUH U3Iy4eHUs. 3akoHbl ¢otoxumuu: ['porryca-llpenepa u
Oiitamreiina-1lIrapka. KBantoBeiii Bbixon. KuneTwka mporeccoB, MPOUCXOIAIINX C
yuactueM (OTOBO30YXKAEHHBIX Mosekyn. CeHcubunmzatopbl, CeHCHOUIM3UpPOBAHHBIE
¢doroxumuueckue peakuuu. OCHOBHBIE Pa3NUuUs peakuuid ¢ (HOTOXMMHUYECKUM U
TepMUYECKUM HHUIIMKpOoBaHHeM. DoToxuMuYeckue nporeccsl B atMocdepe, POTOCUHTES.

Iennele peakuuu. Ilpumepbl peakiuii, NPOTEKAIOIUX IO LEMHOMY
MexaHu3My. OcCOOEHHOCTH M OCHOBHBIE CTaJMM IEMHBIX peakuuid. MexaHu3Mbl
3apOX/IEHUs, pa3BUTHS U oOpbIBa 1emnei. JIMHeWHbl W KBaJpaTHUHBIA OOpBIB LiEMeEi.
3BeHO 1enu, JUIMHa Iend. HepasBeTBileHHbIE M DPA3BETBJICHHbBIE IEMHBIE PEAKIIHU.
Kunernka Hepa3BeTBIEHHBIX LHENHBIX peakiuil. CTaguu pa3BeTBIECHHON IIEMHON pEaKLUH.
BepositHOoCTh 00pbIBa 1 pa3BeTBIEHUS Lenu. Pa3BuTre pa3BEeTBICHHBIX LIETTHBIX peaKIuil
BO BPEMEHH, CTALlMOHAPHBIM M HECTALIMOHAPHBIM PEKUMBI TedeHUs peakuuu. [Ipenensabie
SBJICHUS B Pa3BETBIEHHBIX peakuusax. HikHMil M BepXHMH Npeenbl BOCIUIAMEHEHUs
(B3pbIBa) HenHO# peakiuu. [ToayocTpoB BocIIaMeHeHUs.



Oo0vem yuedoHou oucyuniunsl

Bug yaebHoii paboTbl 3E Akan. 4.
OO611ast TPY1I0€MKOCTh TUCIIUTLITAHBI 4.0 144
KonTakTHas padoTa — ayIMTOpPHbIE 3AHATHSA: 3,56 128.2
Jlexkuun 0.89 32
[Tpaxtuueckue 3ausatus (I13) 0.89 32
UlabGoparopusie padboTs (JIP) 1.78 64
CamocTosiTeJibHas padoTa 0,44 15.8
KoHTakTHast camocTosiTeNbHas paboTa 0.44 -
CaMocCTOsITeIbHOE U3YUECHUE PA3/ICIIOB JUCIUTLITUHBI ’ 15.8
Bua MTOroBOro KOHTPOJIS: 3a4éT

AHHOTAIUs padoyeil MPporpaMMbl U CHHIJIHHBI
«MeToabl COBPEMEHHOT0 OPTaHUYECKOT0 CHHTE3a»
1 Ilenp JWCHMIUIMHBI — TNPUOOPETCHHE CTYICHTAMH 3HAHUH O THUIAX

OPTraHUYECKUX PEaKLU, UX MEXaHU3Ma U CIIOCOOOB €r0 U3YUYCHHUSI.
2 B pesynbTare u3y4eHUs JUCIUILIMHBI 00Y4arOIIUNics JOMKEH:
Obaadoams CNETYIOIMUMHA KOMITICTSHITUSMHU U WHAMNKATOPAMH UX JTOCTHKEHHUS:

VK-1.1; TIK-1.1; T1IK-1.2; IIK-1.3; IIK-1.4; I[1K-4.1; IIK-5.1.

3HAMD.

— OCHOBHBIE TIOHSATHUA M METOJbI OPraHWYECKOM XUMHUHU JUIsl  PEIICHUS
po¢)eCCHOHAIIBHBIX 33]1a4;

— OCHOBHBIE€ 3aKOHOMEPHOCTH CBSI3M XMMHYECKHUX CBOMCTB OpPraHMYECKHUX BELIECTB
C UX CTPOCHUEM;

— CHOCOOBI TIOJNYYEHMsS] OCHOBHBIX KJIACCOB OPTaHWYECKUX BEIIECTB W METObI
TpaHcopMaIii OCHOBHBIX (DYHKIIMOHAIBHBIX TPYIIIL;

ymemy.

— TPOBOJUTH AaHAM3 CXEM CHHTE3a TPUMEHUTEIBHO K MpOoIeccaM IOTydeHUs
OpPraHUYECKHUX COETMHEHU;

— MPUMEHATh TEOPETHUUECKHE 3HAHUS HAa MPAKTHKE U HCIOIb30BaTh B CBOEH paboTe
COBPEMEHHBIE METO/IbI OPTAHNYECKON XUMUH;

— 000CHOBaTh BHIOOP TEMBI HAYYHOT'O HCCIENOBaHUs, (OPMYIHUPOBATh €0 LETU U
3a/1a4M, BEIOPATH U CIIOCOOBI UX PEUICHUS;

énaoemn:

— METOJaMU OPTaHMYECKON XUMHUU MAJsl pelieHHs NpoQecCHOHANBHBIX 33a1ad U
COJIEpXKATEIIHPHOM MHTEPITPETAIINHU TTOJTYICHHBIX PE3yIbTaTOB;

— COBPEMEHHBIMH TEOPETUYECKUMH TPEJCTABICHUSIMU OPTaHUYECKOW XHMHH JIJIs
00BSICHEHUS] CTPOCHUS U CBOMCTB OPTaHUYECKHX BEIIECTB;

— HaBbIKAMU COCTABJICHMS IUJIAHUPOBAHUS M ONTHUMHU3ALMH CXEM MOJyYEHHUs
OpPTaHWYECKUX COCTMHEHHH 3aJaHHOTO CTPOCHUS,

3 Kparkoe coaepskaHue I1CHUIITTHHbBI
Pasznen 1. «3amuTHbIe rpynbsl B OpraHMUeCKOM CUHTE3E)
1.1. Beenenue. OCHOBHBIE MOHATHS OPraHUYECKOro cuHTe3a. CTpaTerus U TaKTHKa
OpPraHMYECKOTr0 CHUHTE3a. BhIOOpP onTHMANbHON CXeMbl CHHTEe3a OPraHMYeCKOro
coeqrMHeHusA. BbIXoa, KOJINYECTBO CTauM, TOCTYITHOCTh PEAareHTOB, CEJIEKTUBHOCTh



peakuuii u apyrue ¢GakTopsl A(HPEKTUBHOCTH CXEMBI OPraHUYECKOrO0 CHUHTE3a.
Enunanunas cragust cuHresa. Peakuuu m MeTonbl OpraHMyeckoro cuHre3a. Hoseie
CUHTETUYECKHE METOJbl: TEMIUIaTHBIM M MaTPUYHBIA CHUHTE3, TAaHJIEMHbIC
npespauieHusi. OCHOBHBIE 3Tallbl XMMHUYECKOIO CHHTE3a. MHKPOBOIHOBBII METOJ
npoBeneHuss cuHrte3a. CyOcCTpar, peareHT, pacTBOpPUTENb, KaTanu3atop. Tumsl
KaTaJln3a, HMCIOJIb3yeMble B OPraHMYeCKOM CHHTe3e. Mexda3zHble KaTaln3aTophl:
KpayH-3(Gupbl, YeTBEPTUYHbIE aMMOHUWHBIE COJIU. PacTBopuTenu, npumeHsiemMbie B
OpraHMuYecKoM cuHTe3e. KIUCIOTHO-OCHOBHBIE CBOICTBA pACTBOPUTEIIEH.

1.2. 3amuTHBIe TPYNNbl B OPraHUu4YecKoM cuHTe3e. CTpaTerusi UCIOIb30BaHUS
3alIUTHBIX TPYII: NPUHIUIBI OPTOrOHAIBFHOW CTAaOMJIBHOCTH W Pa3lesIbIpOBAHUS
JAa0WIBHOCTH 3allUTHBIX Tpynn. 3amurta crnuptoBoit OH-rpymmbl.  3amuTHbBIE
TpyNIbl:  METWIbHAsA,  OCH3WIbHAs,  T-OyTWiIbHAas,  M-METOKCHOCH3WIbHAS,
TPUTHUIIbHAS, TPUMETUIICUIIMIIbHAS, TpeT-0yTUIAUMETUIICUIINIIbHAS,
TETparuJpoNupaHuIbHas, AaleTWIbHAs, M-HUTPOOCH30WJIbHAS, IHUBATOWIbHAS.
3amura OH-rpynnbel B TIMKOMNSX:  H3OMPONWIMACHOBAs, OCH3WINIEHOBAS,
STUIINICHOBAs 3alIMTHBIE rpymmbl. 3ammra OH-rpynmel B ¢eHonax: METHIOBBIE U
OeH3UIIOBbIE, A(UPDI, ATKOKCUOKCUMETUIIFHBIE U allUJIbHbIE MPOU3BOIHbBIE (DEHOIIOB.
MeTuieHMOKCUrpyIma - Ui 3allUTHBI ABYXaTOMHBIX (DeHOJIOB. 3aliuTa THOIBHOU
rpynnsl  (OeH3uibHas, OEH3rMIpHIbHAs). 3aluTa KapOOHWUJIBHOW TpyIIbl B
albACTU]IaX M KETOHAX: LUKJIMYECKHE alleTald U THOALETAIA, €HOJIBl U €HAMUHBI.
3ammra  KapOOKCHUJIBHOM  Tpymmbl:  TpeT-OyTWioBble, OEH3WIOBBIE H  TI-
METOKCHOEH3MIIOBbIE 3(UPBI, OKCA30JIMHOBAs 3allyTa. 3al[UTa aMHHOTPYIIIbI:
aliibHBle W KapOamaTHble — Tpynmbl  (OCH3WJIOKCHKapOOHWIIbHAs,  TPET-
OyTUIIOKCUKapOOHUIbHAS, (IIyOpEHUIMETUIIOKCUKApOOHWIbHA), AJIKUJIbHAS 3aIlHTa.
[Tpumenenne 6en3o0ICcynbdoxIoprIa U OeH3aIBACTHIA IS 3N THl aMUHOTPYIIIBI U
ee moaudukanuu. 3amura NH-cBs3eli B rerepoumkinax v amuugax. 3ammura CH-
CBs3€M B aJKMHAX. YCIOBUS BBEIEHUS U YIAJIICHUS 3AIIUTHBIX TPYIII, YCTOWYMBOCTh
UX K JCHCTBHIO pa3MUYHBIX peareHTOB (KUCJIOT, OCHOBAHHM, OKHCIUTENEH,
BOCCTAaHOBUTEJCH U 1Ip.).

Paznen 2. «CuHTE3bl Ha OCHOBE KapOOHOBBIX KHCIOT W METOABI BOCCTAHOBJIEHHUS
OPTraHUYECKHX COCTUHEHUIN

2.1. ITonydeHue NpoU3BOJHBIX HA OCHOBE KapOOHOBBIX KHCIOT. METOABI NOTYUYEeHHUs
KapOOHOBBIX KHMCIOT M HMX IPOU3BOJIHBIX. MeTOJpl aKTHUBALMM KapOOKCHUIbHOU
rpynnbl.  XJIOpaHTUAPUABI, CMENIAaHHBIE AHTUIPHIBI, AaKTUBHPOBAaHHBIE J(PUPHI,
a3uapl. AKTHBHMpYIOIIME W KoHAeHcupywomue areHtol: KJIU, pearent Mykasmsl,
KapooauuMuIbl, peareHT Kactpo.

2.2. llentunnbiii cunte3. CTpaTerus NCNOIb30BaHUs 3AIIUTHBIX IPYII B MENTUIHOM
cunte3e. KonaeHcupyromue areHTbl, NPHUMEHSEMbIE B MENTUAHOM CHHTE3E.
Kunkodaszuplii u TBeprodaszHble METOAbl CHUHTE3a MentuaoB. llomumepHsbie
MaTpHUIIBI 17151 TBep0(a3HOT0 CUHTE3a U 00JIACTH X UCTIOIB30BaHUSI.

2.3. CuHTe3pl Ha OCHOBE Ha OCHOBE |,3-1MKapOOHMIIBHBIX COEIMHEHUH U HX
aHaJIOTOB. MaJlOIOBKINM, IMAHYKCYCHBIN M alleTOYKCYCHBIM d(DUPBI U WX aHAJOTH.
Ocobennoctu CTpPOCHUS 51 PEaKIMOHHOM CIIOCOOHOCTH. Peakuun
NeKapOOKCUITUPOBAHUS, 1€KApOITOKCUITUPOBAHUS, ANKHIMPOBAHUS, AIMIMPOBAHMSI,
Kuesenarenss, Muxasns, [xanma-Knunaremana. Peakium tnukimzanuu kap0o- u
reTepOLMKIMYECKIX CUCTEM Ha OCHOBE 1,3-TMKapOOHMIIBHBIX COCIMHEHUH, peaKuu
¢ 1,2- u 1,3-nunyknkodunamu, peakuus ['anua u Knopa.

2.4. MeTrozibl BOCCTaHOBIIEHUSI OPraHUYECKUX COSAMHEHUN

Metoabl aexapOokcuiIMpoBaHusi U JekapOonuaupoBanus. Karanurnueckoe
rHApUpoOBaHMe. TUIbl KaTaaU3aTOPOB TUIPUPOBAHMS: METAIbl IUIATHHOBOU
rpynnsl, HHUKenb Penes, ero pasHoBUAHOCTH. KarammzaTopsl TOMOreHHOro
THAPUPOBAHNS, XUPAJIbHbIE JUTAHABI JJIsl KATAIU3aTOPOB HA OCHOBE PyTEHUs



u poaus. CrepeoceleKTUBHOE KATAJIUTHYECKOe THAPHUPOBAHHME IBOMHBIX
cBfi3eil, CTPYKTypHbIE OCOOCHHOCTH CyOCTpaToB, BBIOOp KaTaJu3aTOPOB U
CTEPEOXMMHUYECKHI pe3yapTar. BoccTaHOBJ/IeHHE KOMILIEKCHBIMHM THAPHUAAMM:
ruapuabl 6opa u amoMuHMA. boporuapun, 1uaHoOOpOrMIpPUI M TPUALETOKCH-
Ooporuapuj; HaTpus, UX NpPUMEHEHUE B cuHTe3e. PeareHThl ruapoOGopupoBaHus,
UCTIOJIb3yeMbI€ B CHHTE3€: JUOOpaH M ero KOMILJICKCHI, JUCHAMIII- U TEKCUIOOPaHBI,
9-BBN, cenextpuasl. ['mapobopupoBaHue alKeHOB U AIKWHOB. [ mapobopupyromyme
peareHTbl Il CTEPEOCENIEKTUHOIO T'MApOOOPUPOBAHHS U BOCCTAHOBJICHUS:
nuHUIOOpaH, anenuHOopaH, CBS-okcaboppanuauHbl. AJFOMOTHIPHUA  JIUTHS,
munzooytunamomunuii-ruapun  (JAWUBAJI-H),  ankokcuruapuisl — aJlOMHUHMS,
BMHAJI-H. BoccranoB/ienue pacTBopsilommMucs MetajiamMu. BoccranoBiienue
apoMaTHUYeCKUX COeJMHEHUI 1eJOYHBIMU META/UIAMH B KHIKOM aMMHUAaKe
Paznen 3. « Meroapl OKHUCICHUS OpPraHUYECKUX COCTUHEHUH U METOObI
dopmupoBanus C-C u C=C-cBsizeii»

3.1. Meroabl OKHCJIEHUS OpPraHU4YecKHMX coeauHeHuii. PeareHTbl u
KATAJM3aTOPbl OKHUCJeHusl. MeToabl OKHCJIEHHSl € Yy4YacTHeM MeTaJIoB:
COCIMHEHUS  MapraHua ©  xpoma, cepebOpa, pyrenus, ocmusa, AD-
TUAPOKCUIINPOBAHUE. Oxkucnenue HEMETaJUIMYECKUMU peareHTamu:
JUMETHICYIB(OKCH, 030H, KUCIOPOJ B MPUCYTCTBUH KaTaIW3aTOPOB, JUOKCHU]
ceneHa, Jlecc-MapTuH mepuoIMHAH, TEPOKCHIbI, HAAKUCIOTHL, OKCOH, N-
METHIMOP(QOIMHOKCHT, TUMETHIITUOKCUPAH, IEPUOAAT HATPUS. JMOKCHAUPOBaHUE
aJIKeHOB.  DIMOKCHUIUPYIONIME  areHThl:  HaJgKapOOHOBBIE  KHUCIOTBI,  TpPET-
Oytuiruaponepokcusi. CTepeoceneKTUBHOCTh peaklii B IPUCYTCTBUU KOMILIEKCOB
BaHA/MA. OHAHTUOCEJIEKTUBHOE »JloKcuaupoBanue Meroaamu Illaprnecca wu
SAxobcoHa.

3.2. Metonbl popmupoBanusi C-C u C=C-cBs3eil ¢ MOMOIIbI0 METAITIOOPTaHUYECKIX
peareHToB. JIntnii- U MarHuiOpraHnyeCcKue COCAUHEHUSL. Cunres
MarHuMOpraHnyeckux coenvHeHuil. [lonyyeHne AUTUHOPraHUYECKUX COEIMHEHHN
JUTUPOBAHUEM U TPAaHCMETAJUIMPOBAHHEM opraHuueckux cyocrparon. lllkana CH-
KHCJIOTHOCTH YIJIEBOAOpOOB. JIutupyromue arentsl ankwumtuy, JIIA, JITMIT n
KaTaJau3aTopbl JINTUPOBaHUA. Peakiuu JIUTHII- 1 MAarHUMOPraHUYECKUX COEAUHEHHI
C BOJIOM, TUOKCHJIOM YTIJepoJia, albIETHAaMH, KEeTOHAMH, CIOXHBIMH 3(upami,
HUTPUJIAMH, DBIOKCUIAMM, OpTO-3pHupamMu, TPETUUYHBIMU aMHJIaMH, aMHJaMu
Baiinpe6a, 60pHBIMU dpuUpaMu, HENPEAEIbHBIMU KapOOHWIBHBIMU COEAMHEHUSIMU.
[TosryueHne aMMHOB C MOMOIIBIO METAIJIOOPTaHUYECKUX PEareHTOB. ApPUINpPOBaHUE
no YnpMany. Menpoprannueckue peareHtsl. llomydeHuwe JIUTUH-IUANKWAI-U
JUApUIIKYTIPaTOB U HUX INPUMEHEHHWE B OpraHudyeckoM cuHreze. CTepeoxumus
NPUCOETUHEHUSI METaNIOOPraHMYeCKMX peareHToB K KapOOHMJIBHOH rpymme
pHCOeAMHEHNE IO U TPOTUB NpaBuia Kpama.

3.3. Mertoasl obOpazoBanus C-C-cBs3eil C MOMOIIBIO peakluil KpOCC-COUYETaHUS,
KaTaJU3upyeMBbIX KOMIUIEKCAaMHM Naaaus. MexaHu3sM W KaTajau3aTopbl peakuuit
kpocc-couetanus. Peaknum Cysyku, Xeka, Kymanpsl, bymBanpaa-Xaprsura.
Coueranue ¢ TepMUHAIBHBIMU alIKkMHaMU (peakuusi COHOTamupsb!).

3.4. Metoasl obpazoBanuss C=C cBszeil. Peakuusi merare3uca, KaTaln3aTophbl
MeTaTe3uca 1 o01acTu NpUMEHeHHs. Peakiiuu sIMMUHUPOBAHUS alIKUITaJIOTEHUI0B,
TO3UJIATOB, Me3unaToB. OCHOBaHMsI, MCIIOJNb3YyEMbIE NJIS AJIMMUHUPOBAHUA: TPET-
OyTuiar Kaiusi, NPOU3BOJHBIE NHPUIMHA, aMUAMHBL. Jlernaparanus CIOMPTOB,
JIETUpaTUpyIoLue peareHTsl, MeToa bypreca. CuHTE3 alKeHOB U3 TO3WITHIPA30HOB
(peakmuu llamupo u bemdopna-Ctusenca). Peakius Buttura: moinydeHne WinaoB
dochopa, ocHOBaHUS, HCIONIB3yeMble B peakiuu oOpa3zoBaHus Z- u E-ankeHOB.
[Tonyuenue »dupoB ankuidochoHOBbIX KuUCHOT (peakuus ApOy3oBa) U HX
UCIIOJBb30BAaHUE B CHUHTE3€ aJKEHOB: MeTox XopHepa-YolcBopaa-OMMOHCA,



moaudukamnus Crtuna-JxeHapu

4. O0beM y4eOHOI U CUMIJIMHBI.

O0beM TUCHUNTHHBI
Bun yueonoii padoTnl

3E Alf:m' AcTp.u.
O0611asi TPYA0EMKOCTh THCHHIINHBI 5 180 135
KoHTaKTHasi padoTa — ayIMTOPHbIE 3AHATHSI: 2,22 80 60
Jlexuun 0,89 32 24
[Ipaktuueckue 3anarus (I13) 1,33 48 36
JlaGoparopusie pabotsl (JIP) - - -
CamocrosiTesibHasi pa6oTa 2,78 100 75
KoHTakTHast caMOCTOsITe/IbHAS paboTa 0,4 0,3

2,78
CaMOCTOSITENHHOE U3YUCHHE PA3/ICTIOB TUCIUILIIUHBI 99,6 74,7
Buj MTOrOoBOro KOHTpOJIA: 3a4éT c omeHKoOM

AHHOTaIUs padoyeid MPOrpaMMbl THCIHUTLIAHBI
«Du3uyecKkas Xumusa nOJIUMEPOB)

Heab TMCHUNIUHBI — U3y4YE€HUE OCOOCHHOCTEH MOJIEKYISIPHOU U HAAMOJEKYISIPHOU

CTPYKTYPbl W COCTOSIHMSI TOJMMEPOB B IIMPOKOM JHANa3oHE TeMIeparyp,

OTIPEACISAIONINX ClenUu(UIECKUE CBONCTBA MOJIMMEPOB U MOJUMEPHBIX MaTepUANOB,

BIUSIONIMX Ha TMPOIECCHl UX MEPEPadOTKU M IKCIUTyaTalldu; U3Y4EHHE OCHOBHBIX

nyTeld YOpaBlieHUS CBOWCTBaMHU IOJMMEPOB M TpolleccaMH HX THepepaboTKu ¢

y4€TOM (PU3UKO-XUMHUYECKUX MTPOIIECCOB, KOTOPHIE UX COMPOBOXKIAIOT.

B pezynvmame uzyuenusn OucyuniuHsl 00y4arOuiuiica no npozpamme

baxanaspuamadondcen:

Oobnaoamp cnedyrouyumu KOMREmMeHUUAMU U UHOUKAMOPAMU UX OOCHUICEHUIL:

IIK-1.1, IIK-1.2, IIK-1.3, IIK-1.4, ITIK-4.1, IIK-5.1.

3namo:

- arperaTHbie, (a30Bble W pEJIAKCAIMOHHBIC COCTOSHUS TOJIMMEPOB U HX
B3aMMOCBS3b CIPOIECCaMU MEePepabOTKU U CBOMCTBAMU TOTOBBIX M3JCIUN;

- BIHSHHE (HU3UKO-XMMHYECKUX CBOWMCTB Ha MOBEJICHUE TOJMMEPHBIX MaTCPHUAIOB
BIIpoliecce nepepaboTKU U IKCILTyaTalluu;

- 0COOEHHOCTH MepepadOTKH TEPMOILJIACTOB M PEAKTOIJIACTOB.

- OCHOBHBIE TEOPETUUYECKHE KOHIIETIINU MTepepabOTKH MOTUMEPOB;

Ymemo:

- TPUMEHSTH MONTYYCHHbIE 3HAHUS JJIS BHIOOpA MCXOMHOTO CHIPhS TS MOyYeHUs
MOJIMMEPHBIX W KOMITO3UITMOHHBIX MaTEPHAJIOB,

- TPUMEHATH TMOJYYCHHbIE 3HAHUA TPU TEOPETUYECKOM aHallu3e MPOIIECCOB
nepepaboTKUIIOINMEPOB.

Braoemy:

- METOJaMH YIpPaBIEHUSI CTPYKTYPOH U CBOWCTBAMHU MOJUMEPHBIX MaTEPUAJIOB;

- METOJaMH  ompeaeNeHuss  (PU3UKO-MEXaHWYECKUX  CBOWCTB  MOJUMEPHBIX
MaTepUaIoBpa3INYHOTO HA3HAYCHUSI.

1. Kpamxoe codeporcanue oucyuniunni

Paznen 1. CtpykTypa moaumMepos.

1.1 CrpykTypa aMOp(pHBIX MOIUMEPOB

1.2 CtpykTypa KpUCTAUIMIECKHUX TTOJIMMEPOB

Pasnen 2. ®azoBbie U pU3UYECKHE COCTOSHUS TIOJTMMEPOB
2.1 Crexno06pa3Hoe COCTOSTHUE TTOJIMMEPOB



2.2 BBICOKORIaCTUYECKOE COCTOSHUE TTOJTMMEPOB

2.3 Bs3KOTeKy4€ee COCTOSIHUE MOJTMMEPOB
2.4 Kpucramimyeckoe COCTOSHUE OJIUMEPOB

2.5 XKuaKkoKpHUCTaNIMYECKOE COCTOSTHHE TTOJTMMEPOB

2.6 OpueHTanus noJIMMEPOB

Paznen 3. PactBopel momumepos. [Tnactudukarus. CMecu moaumMepoB

3.1 PacTtBOpBI IOJIUMEPOB
3.2 [InacTudukanms
3.3 Cmecu osMmMeposB

Paznen 4. ®usndeckne U XUMUYIECKUE MPOIIECCHI ITPH IMEPEPadOTKE MOJTUMEPOB

2. O6vem yuedHOI OucyunuHbl

Bun yaeOHOI paboThI 3E Axag. 4.
OO01mast Tpy10€MKOCTh TUCITUTUTHHBI 5,0 180
KonTakTHast padoTa — ayIMTOPHbIE 3aHATHS: 2,23 80.4
Jlexmun 0,83 32
[Tpaktuueckue 3anstus (113) 1,4 48
JTabopaTopubie padoTsl (JIP) - -
CamocrosiTesibHasi paboTa 2,77 99,6
KoHTakTHasi caMmocTosiTeNIbHas paboTa 977 -
CaMOCTOSATEIbPHOE U3YUYCHUE PA3/ICIOB IUCIUTLTUHBI ' 99,6
Buabl KOHTpOJIA:
3a4éT ¢ omeHKoM -
Bua MTOroBOro KOHTPOJIS: 3a4éT ¢ omeHkKo

AHHOTanus paboyeil IpOorpaMmbl M CUMILUINHBI
«MHCTpyMeHTaIbHbIEe METOABI AHAJIN3A JUCTIEPCHBIX CHCTEM»

1 Heap aucuMmiauuHbl — npuoOpereHHe oO0ydalomMMHUCS 0a30BBIX 3HAHHM B o0jacTu
MCCIICIOBAaHUSI OCHOBHBIX CBOWCTB JHCIIEPCHBIX CUCTEM U MOIyY€HHE YMEHHH B NPUMEHEHHH 3TUX
3HAaHUH IIpru UCCICAOBAHUN U CUHTE3C PCAJIbHBIX CUCTEM, SABJIAIOLIUXCS B OOJIBIIIMHCTBE ClIy4dacs
JAUCTICPCHBIMU.

2 B pe3yiabTaTe U3y4eHUs JUCHUITAHBI 00yYAONIUCH T0KEH:

Obnadams caeqyOUMMA KOMIETSHIIMSIMA 1 WHAWKATOPAMH MX JIOCTHIKEHHS:

IIK-4.1, [IK-4.2.

3namo:

- OCHOBHBIE OCOOCHHOCTM U XapaKTEPUCTHKU JUCIEPCHBIX CHUCTEM; METOBl ONpEICICHUs
IMMOBEPXHOCTHOT'O HATMXKCHUA M METOJblI pacucTa HOBerHOCTHOﬁ OHEPruv; OCHOBHBIC METOJbI
oTpeJiesIeHHsI pa3MepoB U (POPMBI HACTHIL; CTATUCTUYECKHE (DYHKIUH paclpeielieHus Ui OTMCaHUs
JUCIIEPCHOTO COCTaBa;  TEOPETHUYECKHUE OCHOBBI METOJOB OIPEJEIECHUs pa3MEpOB YacCTHIL
Pa3INYHbIX AHUCIICPCHBIX MATCpPpUAJIOB; OCHOBHBIC YpPaBHCHUA U MOACIIH, OIIHMCBIBAIOIINE CTPOCHUEC
JADC; mpupomy AIeKTPOKHHETHYECKOTO TOTEHIIMAaa; OCHOBHBIE JJIEKTPOKHHETUYECKHE SBICHHUS.
TUIBI CTPYKTYpP, BO3HHKAIOLIME B IUCIIEPCHBIX CHUCTEMaX, NPUYMHBI M YCJIOBUS MX 0Opa3oBaHMUS;
KJIaCCU(UKAIMIO TUCIIEPCHBIX CHCTEM IO WX PEOJOrMYECKHM CBOMCTBaM; HKCIIEPHUMEHTAJbHbIC
METO/IBI OTIPEIETICHHS PEOJIOTHUECKUX CBONCTB JIMCIIEPCHBIX CHCTEM.

Ymems:

- paccUuThIBaTh IMapaMeTpbl, KOTOPBIMU XapaKTEPU3YIOT IUCIEPCHOCTb; BBHIOMPATH
HHCTPYMCHTAJIIBHBIE METOAbI  OIPCACIICHUA IMOBEPXHOCTHOT'O u Me)K(baSHOFO HaATsSOKCHUS,
paccUNTBIBATh IOBEPXHOCTHYIO OSHEPTHIO pPa3iM4yHBIX JHMCIEPCHBIX MaTEpHaloOB; COCTaBJIAThH



MOP(hOIIOTHYIECKOE ONMCaHNE, TTPOBOIUTH JTUCTIEPCHOHHBIA aHAU3 MO JaHHBIM MHUKPOCKOITHYECKHUX
UCCJEIOBAHUM, PACCUUTHIBATH CTATUCTUUYECCKUE PACTIPEICICHUS NJsl JUCIHEPCUOHHOTO aHAIN3a;
MIPOBOJUTH aHAJIU3 3JIEKTONOBEPXHOCTHBIX CBOMCTB JUCHEPCHBIX MAaTEpUajoOB; IUIAHUPOBATH
SKCIIEPUMEHT @0 H3YYEHUIO PEOJIOTMYECKHX CBOMCTB JAMCHEPCHBIX CHCTEM; MPUMEHSTh
PEOJIOTMYECKUE MOJICTH; IPOBOJUTH pacueT BSI3KOCTHU, Mpeeia TeKYYECTH, TPOYHOCTH KOHTAKTOB B
Pa3IUYHBIX AUCIIEPCHBIX CUCTEMAaX.

Bnaoemo:

- WHCTPYMEHTAJIBHBIMU METOJAMHU OIPEACIICHUSA MOBEPXHOCTHOIO HATSIKEHUS M IOBEPXHOCTHOM
SHEPTUM;, METOJaMU ONpEACICHUS pPa3MEPOB YACTUIl PA3IUYHBIX JUCIEPCHBIX MAaTEpUANIOB;
SKCIIEPUMEHTAIBHBIMH METOAAMH OIPEACICHUS ANEKTPOKMHETHYECKOrO MOTEHIMAIa, NOTEHIHMAa
TE€YEHUS U NOTECHLHAJIA CEIUMEHTALUU; PEOJIOTMYECKUMH METOAAMHU HCCIEAOBAaHUS AUCHEPCHBIX
CHCTEM.

3 KpaTkoe coaep:kanue U CHUILTHHBI

Paznen 1. Knaccuduxanum IucnepcHbIX CHCTEM

[Mpu3Haku 0OBEKTOB KOJUIOMAHOW XMMHUH: T€TEPOreHHOCTh M JIUCTIEpCHOCTh.  Kitaccudukarius
JIACTICPCHBIX CHCTEM [0 arperaTHOMy COCTOSHHIO, [0 B3aMMOJICUCTBUIO JICIIEPCHON (asel U
JIICTIEPCHOHHOM Cpeibl, TI0 pa3Mepam, Kiaccu(HKaIis CBOOOIHO- U CBA3HOJVCIEPCHBIX crcTeM. Poib
JUCTIEPCHBIX CUCTEM B MPUPOAE U XUMUUECKOU TEXHOJIOTHH.

KonudecTBeHHBIE XapaKTEPUCTUKU TUCTIEPCHOCTH: OTNPEICIISIOMMI pa3Mep YacTull, yaeabHas
MOBEPXHOCTbh, KPUBU3HA IOBEPXHOCTH, IUCIEPCHOCTD.

Pazpgeun 2. IloBepxHOCTHASI IHEPrUs

OCHOBHBIC OTJIMYMS CBOKMCTB ITOBEPXHOCTHOTO CJIOSi OT CBOMCTB OOBEMHBIX (ha3.
[ToBepxHocTHass sHepruss B 0000meHHOM ypaBHeHmd | u Il Hawan Tepmoamnamuku. [Ipupona
B3aNMOJISHCTBYIONIMX (Da3 ¥ IOBEpXHOCTHOE HATsDKeHHE. [l0BEpXHOCTHOE HATSDKEHHE KaKk Mepa SHEPTUH
I'n66ca Mexda3HOH TOBEPXHOCTH.

OKCIIEpUMEHTAIIFHBIE METOJIBI OMPEICIICHHUS TTOBEPXHOCTHOTO HATSDKEHMS JKUIKOCTCH: METOIbI
KaIMWUIIPHOrO MOJHSTHUS, METOJ OTPbIBA, METO MAKCUMAJIBHOIO AAaBJICHUS B Iy3bIPbKE, METO] BUCALICH
KaIlUTH, CTAJTATMOMETPHYECKUI METOJI, METO/T KOJIEOIFOIIeHCs CTPYH. MeTobI onpeenieHns: MexK(ha3HOro
HATSHKCHUS B CUCTEMAX KHUIKOCTh-KHUIKOCTh (METO] BUCSIIEH KaIUIK, METO]T BPAIIAFOIICHCS KaTUTH).

Otnare CBOMCTB TIOBEPXHOCTH JKUIKMX U TBEPABIX Tell. OCHOBHBIE (DaKTOPBI HEOTHOPOTHOCTH
TBEPIBIX TEJI. DKCIEPUMEHTAIBHBIC METO/IbI ONPEAETICHUS TOBEPXHOCTHOM SHEPIUY TBEPIABIX TEI: METOJ
HYJIEBOH TOJI3yYECTH, METOJI PACIICIUICHISI, METO/] TIOBBIIIICHHOW pACTBOPUMOCTH.

OKCIIEpUMEHTATLHBIE METOJIBI OIPEACTICHUST CBOOOHOM TTOBEPXHOCTHON SHEPTUH TBEPABIX TEIT:
meron 3ucmana, Meton OyHea, Benara, Pabens u Keens61e (meton OBPK), meton ®oykca, meton By,
metoa Hlynsrua.

Paznen 3. /lucnepcroHHbIi aHAIN3

Paznmuunpie (opmbl sneMeHToB amcriepcHO (aszel. [lapamerpsl, wucmonb3yemble IS
XapakTepHu3aluu pa3MepoB u Gopmbl. OYHKIIUK pacTipeieleHnus U UX TpaduiecKoe IpeCTaBlIeHHe.
CratucTuueckue pacupeIeIeHus ISl OMICAHMSI TUCIIEPCHOTO COCTaBa.

HNHCcTpyMEHTABHBIE METOIBI TUCIIEPCHOHHOTO aHAIM3a M WHTEPBAIBI MX MPUMEHHUMOCTH.
CuroBoii ananu3. CegumeHTanoHHbid aHanu3. Cueruuk Koynrepa. ®U3NKO-XUMHUYECKUE OCHOBBI,
MPEUMYIIECTBA W OTpaHUYCHHS] MeToJoB. OmpeneneHne pa3sMepoB YACTHI[ C HCIOJB30BAaHHUEM
JTAHHBIX 110 TUGPAKIIUY U aJICOPOIUH.

MUKpPOCKOIIMYECKUE  METONbl  ONpEAENICHUs  JUCHEPCHOro  cocrtaBa. OnTuyeckas
Mukpockomnusi. OcHOBEI MeTona. Kimaccupukanus onTHYecKMX MUKPOCKONOB. OCHOBHBIE METOJbI
UCCIIeI0BaHusA. Meroa cBeTIoro u TeMHoro moiis. Ilossipusanus. Merox (a3oBOro KOHTpacra.
®yopeclieHTHass MUKPOCKOMUS. BO3MOXKHOCTH U OTpaHUYEHUS.

[IpocBeunBaromiass 3JIEKTpOHHAs MUKpocKomus. [lpuHImm paboThl MPOCBEYMBAIOIIETO
3JIEKTPOHHOTO MHUKPOCKOMA. METOo/T TEeMHOTO M CBETJIOTO MOJsl. MeToanka MpOBEACHUS aHaIn3a.
B03MOXXHOCTH 1 OTpaHHYCHUS.

Ckanmpyromasi  3JIGKTpOHHAass  MUKpockonus. [lpuHmmm — paboThl  CKaHUPYIOIIETO
3JIEKTPOHHOTO MHUKPOCKOMA. VICIoib30BaHNE BTOPHYHBIX M OTPAKECHHBIX AJIEKTPOHOB. MeToamka
MIPOBEICHUS aHaM3a. BO3MOXHOCTH W OTPaHUYCHHUS.

Ckanupyromas 30H10Basi MUKpockomnus. OcHOBBI MeTofa. [IpenMyIiiecTBa U OrpaHICHHUS.

CKaHI/IPYIOH.[aH TYHHCJIbHAsA MHUKPOCKOIIUA. HpI/IHL[I/IH pa6OTLI CKaHUPYIOHIETO TYHHCJIBHOI'O
MUKPOCKOIIA. Paznuunnie PCKUMBL pa6OTBI MHKPOCKOIIA. MeTO}.‘LHKa IMMPOBCACHUA aHAJIM3a. ATtomHO-
CuJIoBasi MHUKPOCKOIIUS. HpI/IHHI/IH pa6OTLI ATOMHO-CHJIOBOI'O MHKPOCKOIIA. Paznmunsie PEXKUMBL



paboThl MUKPOCKOTIA.

[IpoBeaeHMe TUCICPCHOHHOTO aHalu3a 1o Mukpodororpadusm. L{udppoBoe n300pakeHUE U
ero obpabotka. Mopdonorndyeckoe onucanue. MeToarnka NpoBeJeHUs ToAcYeTa yacTul. PacueT n
MIOCTPOEHUE KPUBBIX PACIPEACICHHS YACTHUL IO pa3Mepam.

MeTtonpl, OCHOBaHHBIE Ha SBICHUMU paccesHusi CBET. DU3MYECKas CYIIHOCTh PACcCEsHHs CBETA.
VYcnoBust M BUIBI PATIEEBCKOrO paccestHus.. PaccesHue ManbIMM yacTHLAMU  MOJSIPU30BAHHOTO U
HEMNOJISIPU30BAaHHOTO CBeTa. Y paBHeHue Panes u ero ananus. @opma MHIMKATPUCKH paccesiHus. PaccesHue
MOJISIPHU30BaHHOTO U HEMOJISIPH30BAHHOTO CBETa OONBLIMMH YacTHLAMH. [[pHyIrHbI yIIOBOM acHMMETpUH
paccesams. TypOumumerprs u Hedenomerpust. OnpeneneHre pa3MepoB YacTHIl, HE MOAUMHSIOIINXCS
ypaBHeHnto Panest (ypaBrenue ['emmepa). Teoprs Mu. Ksazuynpyroe (quHaMHU9eCKOe) CBETOpACcCEsSHHE,
(OTOH-KOpPETALMOHHAsT  CIIEKTPOCKOIMS KaK MeETOJ] OmpefeieHrs pa3MepoB dyacTul. Meroasl
MAaJIOYTJIOBOI'O PACCESHHUAL.

Paznen 4. D1eKTPONOBEPXHOCTHBIE CBOCTBA INCIIEPCHBIX CHCTEM

CoBpemennbie  mpeacTaBieHuss o crpoeHun JIDC. DNEKTpOKHMHETUYECKUE — SIBICHMUS:
ANeKTpodopes, HMEKTPOOCMOC, ITOTEHITHAT TEUESHHS, TIOTEHIINA CEeIUMEHTAINN. DIEeKTPOKHHETHYECKUH
noteHuuan. YpaeHenue [ enpmronbua-CMOIyXOBCKOTO JUIs AlIeKTpoocMoca U anektpodopesa. DHhekTsl,
HE YYHATHIBAEMBIE OTUM ypaBHEHHEM (IIOBEPXHOCTHAS IPOBOAMMOCTB, 3JEeKTpodopeTndeckoe
TOPMOXKEHHE, peraKcaliMoHHbIN 3 dekT). YpaBHeHne Xrokemns-Onzarepa, ypasHenue ['enpu. [lorennman
teuenust (3¢ ekt Keunke) u cequmentarmu (3¢ dexr JopHa).

OKCIIEpUMEHTAIIBHBIE METOJIbl OIPEACICHUS] AIIEKTPOIIOBEPXHOCTHBIX CBOWCTB JAHUCIEPCHBIX
CHCTEM. Onpenenenne mapamerpoB JOC 1o JaHHBIM MOTEHIIMOMETPUYECKOIO THUTPOBAHMS.
OrmnpeneneHrue 3JIEKTPOKUHETUYECKOTO MOTEHLHANa MO AAaHHBIM 3IEKTPOOCMOCA, MOTECHLHAIOB
TEYEHUS U CEAUMEHTAUUU. DIEKTPOKUHETUUECKUE METOIbI ONPEACICHUS A3€Ta-N0TEHIUAa: MaKpO-
U Tenb-371eKTpodopes. OnTuieckre METObl ONpeACICHUs 3eTa-TOTeHIINANIA: MUKPORJIEKTpodope3 U
ANEKTPOPOPETHIECKOE  paccesHHe CBeTa. OJEKTPOAKyCTHYECKHE W aKyCTUYECKHE  METOMbI
onpezeneHus a3eTa-noTeHnrana. Bo3aMoXXHOCTH U OrpaHUYeHUsT METOJIOB.

Paznen 5. CTpyKTypHO-MeXaHH4YeCKHe CBOICTBA TUCIEPCHBIX CHCTEM

CrpykTypooOpa3oBaHie B [HCIEPCHBIX CHUCTEMaX. THWIBI CTPYKTyp, OOpasyrolmxcs B
arperaTMBHO-YCTONYMBBIX M arperaTHBHO-HEYCTOWYMBBIX JUCHEPCHBIX CHCTEMaXx. Koarynsmonso-
TUKCOTPOIHBbIE U KOHAEHCAMOHHO-KPUCTAIUIM3AUOHHBIE CTPYKTYpbI, B3aUMHbIC NMEPEXObl. THIIbI U
MPOYHOCTh KOHTAKTOB MEX/Y YaCTUI[AMH B CTPYKTYPHUPOBAHHBIX JUICIIEPCHBIX CHCTEMaX.

Peonornueckuii MeTon HCCAENOBaHUS AUCHEPCHBIX cUCTEM. OCHOBHBIE MOHSITHUS PEOJIOTHH.
Peonornueckne cBoiictBa. Peonmormueckme wmomenu wuneanpHbix Ten (I'yka, Cen-Benana-Kynona,
Herotona). [IpuHIMITEI MOAETMPOBAHUS PEOJIOTHUSCKUX CBOWCTB pEATbHBIX TEII. YTPYTOBSI3KHE,
BSI3KOYIIPYTHE, Bs3KOIUIacTHieckre Tenma (momenmu MakcBemna, KenpuHa-Doiirta, bunrama). Bpems
peraKcaliy HarpsHKCHUS U Ie)OpMaIIiH.

Krnaccudukanuss — JUCTIEpCHBIX ~ CHCTEM 0 CTPYKTYPHO-MEXaHHUUYECKHM  CBOWMCTBAM.
HeroToHOBCKME M HEHBIOTOHOBCKME KHIAKOCTH. IlceBmomyacTuueckue M AWIATAHTHBIE >KUIKOCTU.
Tukcotporust u peonekcrs. buaramoBckre 1 HEOMHTaMOBCKHE TBEPA00Opa3HbIe Tena. BsA3KoCTh KUIKNX
arperaTMBHO YCTOMYMBBIX JUCIEPCHBIX cucTeM. [loHsATHE AMHAMUYECKOW M KHHEMATHUYECKON BSI3KOCTH.
VYpasuenus OiHmrerina u llraymuarepa, Mapka-Kyna-XayBuaka u Xarrmaca Jjisi pacTBOPOB
TIOJIMMEPOB U TUCHIEPCHBIX CUCTEM.

Peonorrnueckue CBOMCTBAa CTPYKTYPHPOBAaHHBIX KHMAKOOOPAa3HBIX M TBEPIOOOPA3HBIX CHUCTEM.
TunuyHble KpUBBIE TEUEHHS. XapaKTEPUCTUKU IIPOYHOCTH CTPYKTYphl. IlosHas peonoruyeckast Kpyuasi.
3aBUCHMOCTB BA3KOCTH OT HAIPSDKEHUSI CIIBUTA.

OKCIEpUMEHTATIBHBIE METOIBI ONpENeieHHs BiI3KOCTU. KammispHas BHUCKO3UMETPHS, THIIBI
BHCKO3UMETPOB H YCIIOBHS MX MPUMEHEeHus. MeTo/ Mmalafolero mapuKa, OCHOBHOW IPHHITHAIT AEHCTBUS,
anmnaparypHoe oopmiIeHHE MeToa.

PoraronHblii MeTon BHCKO3UMETpUH. Pa3muuHble THIBI POTAIMIOHHBIX BHCKO3UMETPOB U
PEXUMBI UX PabOTHL. YIBTPa3BYKOBOW M BHOPALIIOHHBIA METOJbI BUCKO3UMETPHH, IPUHLIUIT ICHCTBHS,



armaparypHoe o(hopMICHHUE.
Oo11ee KOTUYECTBO pa3AesioB - 5.

4 O0beM y4eOHONH AUCHMIJIMHBI — BCE BUABI Y4€OHOU pabOTHI, 3.€. ¥ Yachl AJIs TaOIHUITBI
oepytes u3 yuebnoro iana (YI1) u PITJI.

O0beM THCIHTLINHBI
Bun yueonoii padoTnl
Akan. | Actp.u

3E 4. .
Oomas Tpy10eMKOCTh TUCIIUILINHBI 5 180 135
KoHTaKkTHasi pa6oTa — ayIMTOPHbIE 3aHSITHS: 2,23 90,4 60,3
Jlexumn 0,89 32 24
[Tpaktuueckue 3ansartus (I13) 1,33 48 36
JlaGopaTtopusie paboTs! (JIP) - --
CamocTrosiTe/ibHasi padoTa 1,78 64 48
KoHTakTHas caMoCTOsITeIbHAs paboTa - -
CaMocCTOsATEIHHOE U3YUCHUE PA3ICTIOB TUCIIUILTHHEI 1,78 64 48
(moaroToBka K 1a00paTOpHBIM paboTam)
Buja koHTpoOJIS:
IK3aMeH 1,0 36 27
KonrakTHast paboTa — MpOMEKyTOUHAsI aTTeCTalHs 10 0,4 0,3
[ToaroroBKa K 9K3aMeHY. ' 35,6 26,7
Buja uToroBoro KOHTpOJIs: IK3aMeH

AHHOTanust paboyeil IpOorpaMmbl IMCUMILINHBI
«HMHcTpyMeHTAIbHBIE METOABI HCCIeJ0BAHUS (PYHKIHOHAIBHBIX MAaTEePHAJIOB)

1 HEJII) AUCHHUIIIMHBbI — HpI/IO6peTCHI/Ie O6y‘laIOIJ_II/IMI/IC$I 3HAHUM O OCHOBHBIM rpyniam
METOA0B HCCICIOBAHUA (bYHKIII/IOHaJII)HI)IX MarcpuraioB, HauoOoce IIUPOKO MNPHUMCHACMBIX B
IMPOMBIIIJICHHOCTU H HCCIIEIOBATEIIHLCKOM pa60Te, a TakKiKeC KOMHCTGHL{I/II‘/‘I, HeO6XOI[I/IMBIX JJIA
MMPOBEACHUA TaKUX HCCHGI{OB&HHﬁ.

2 B pe3yabTare n3yyeHusi JTUCHUNIMHBI 00YYAIOMIMIiCS 10IKEH:
Ob6nadams CleAyOIUMU KOMIIETEHIIUSAMHI M UHAWKATOPAMH UX JOCTHXKEHUS:
[K-1.1, T1K-1.2, TIK-1.3, TIK-1.4, TIK-4.1, [1K-5.1.

Buame:

3HaTh:

-OCHOBHBIE TIpUEMBbI O00pa0OTKM HSKCHEPUMEHTAIBHBIX JaHHBIX; MPUHIMIBI PabOTHI
OCHOBHBIX MPHOOPOB, HCHOJIB3YEMBIX Ji TPOBENEHUS KAueCTBEHHOTO M KOIWYECTBEHHOTO
aHaJn3a;

YMeTh:

MPUMEHATh MPUOOPETCHHBIE MPAKTHUYECKUE HABBHIKK B MPOGECCHOHAIBHOU NESITEIbHOCTH
JUTSL peLlIEHUs KOHKPETHBIX 33]1a4;

MPOBOJIUTH OOOCHOBAaHHBIM BBIOOP METO/JA aHajdu3a C Y4eTOM IieJiell M OocoOeHHOCTen
JTAaHHOW MPAKTUYECKOM 3a1auu;

MIPOBOJIUTH PACUYEThl HA OCHOBE MPOBEIEHHBIX UCCIIEIOBAHU;

MPOBOJIUTh METPOJOTUYECKYIO OIIEHKY pe3yJbTaTOB KOJIMYECTBEHHOIO XUMHUYECKOTO
aHaam3a

TUTAHUPOBATh CTAJMH HAyYHO-HCCIIEI0BATENBCKOM PaboThI

Bmaners:

OCHOBaMHU METPOJIOTUYECKOM OLIEHKHA pPE3yJbTaTOB KOJWYECTBEHHOIO XHMHYECKOTO
aHaJIn3a;

MpUeMaMy UHTEPIPETALMH Pe3yIbTaTOB aHAIN3a HA OCHOBE KBATUMETPUUYECKUX OLIEHOK;



METOAOJIOTHEH XUMHUYECKUX M  (U3MKO-XUMHUYECKUX METOJOB aHalIM3a, MIMPOKO
UCIIOJIB3YEMBIX B COBPEMEHHOHN aHAIIMTUYECKOU IPAKTUKE;

OCHOBAMH CHUCTEMBI BbIOOpa METOAOB KAuy€CTBEHHOIO M KOJUYECTBEHHOTO XMMUYECKOIO
aHaIM3a JUIsl pelleHns KOHKPETHBIX 3a1a4.

3 KpaTkoe conep:kaHue JHCHUILIHHbI

1. O6mas xapakTepuCcTHKa HHCTPYMEHTAIbHBIX METO0B aHAIH3a.

Knaccugpukanuss v npuMeHEHHE HWHCTPYMEHTAIBHBIX METOJOB M CPEICTB JAMArHOCTHKH IS
uccienoBaHusl U KOHTposist. OCHOBBI TEXHUKH W TEOPHUH, YCIOBHUS MPOBEACHHUS COBPEMEHHOTO
(U3UKO-XMUYECKOT'O IKCIIEPHUMEHTA.

2. ChekTpaibHble  METOABl  HccleloBaHus M aHanuza.  Kmaccuduxanus
CHEKTPOCKOIIMYECKMX METOA0B. OCHOBHBIE THIIBI B3aUMOJAECHMCTBHSI BEIIECTBA C M3JIYYECHUEM.
Koneb6arenbnas cnekrpockonus: nHdpakpacHas (MK)- m kxombunammonnoro paccesHusi (KP)-
cnekTpockonus. JlromuHecneHTHass coekTpockomnusi. @uyopecueHuus #u - (dochopecreHnus.
Pamnocnekrpockonus. Meroapl  suepHOTO  MarHuTHOro  peszonHanca (SIMP), saepHoro
KBasipynosibHOro pezoHanca (JIKP) u sanextponHoro napamarautHoro pesonanca (OI1P). Snepnas
CHEKTPOCKOMUs: MeccOayIpoBCKasi, pEHTT€HOBCKas, o-, 3-, Y-crieKTpockomnus. OCHOBBI JIOKaIbHOTO
PEHTTEHOCTIEKTPAIbHOTO M PEHTICHO(DII0OPECHEHTHOTO METOJ0B aHAJIK3a. [Tpumenenue
CHEKTpaJIbHbIX METOJIOB aHAJIN3a.

DNEeKTPOXUMHYECKHEe METOJbl aHanu3a. BonpTammepomerpuueckue MeToabl. Dusuko-
XMMHYECKHE OCHOBBI METOJAa KAMJUIAPHOTO 3JieKTpodopesa. [IpuMeHeHne 31eKTPOXUMHYECKIX
METOJIOB aHAJU3A.

PagnomeTrpuueckue MeToAbpl MCCIENOBAaHUA M aHAIW3a. AKTUBAlUMOHHBIA aHanu3. [IpuMeHeHue
pPaIMOMETPUYECKUX METO/IOB aHAIIK3A.

Macc-cneKkTpanbHble METObl HcCieqoBaHusl M aHaiau3a. OCHOBBI Macc-CIIEKTPOMETPHH.
[TpuHnMnuanbHas cXeMa M THUIIBI Macc-CIEKTPOMETPOB. DJIEMEHTHbIN aHanu3. MHTeprperanus
Macc-CIIEKTPOB.

Xpomarorpaduueckie METOABI  HCClelAoBaHHMA W aHanuza. Krnaccudukamuss  BUAOB
xpomarorpaduu. Xpomarorpadsl. [IpakTHyeckoe NpUMEHEHHE XPOMATOrpauYecKux MeETOJOB
aHanu3a.

Metoapsl TEpMHUUECKOTO HWCCIEAOBaHUS U aHanm3a. TepmorpaBumerpuueckuit anamus (TTA).
Huddepenunansao-repmuueckuit  ananuz  ([ATA). JuddepenumanbHas — CKaHUpYOLIas
kanopumetpus (ICK).

OCHOBBI pPEHTreHO(a3HOro HCclelOoBaHMA U aHanu3a. MneHTudukanus BemecTB 10
pEeHTreHorpammam, peHTreHo(pa3oBblii aHaNU3. MeTo1 MaJoyriioBOro peHTI€HOBCKOTO PACCESIHUSL.

Metonbl MccleOBaHUS W aHaiNM3a MOBEPXHOCTH. (OXe-3JIeKTPOHHAs  CIEKTPOCKOMHMSL.
Pentrenodoroanekrponnas  crektpockorus (POIC). MeccbayspoBckass  CHEKTPOCKOMUSI.
N3mepenus ynenbHON MoBepXHOCTH M mopucTocTu. [IpuMeHeHne aOCopOLMOHHBIX METOJOB JUIs
HCCJIEIOBaHMsI IOBEPXHOCTH MaTEpPHAaIIOB.

Muxkpockonusi. [IpakTiHueckoe npruMeHeHHEe MUKPOCKOITNYECKUX METOJI0B aHAIIN3A.

3. KommuiekcHbIN OJXO0A K UCCIIE0BAHUIO U aHAJIM3Y MaTepUalloB.

4 O0beM y4eOHOM U CHUILITHHBI

Beero Cemectp
Bun yue6HO# paboThI 8
3E Alflaﬂ' 3E Axapn. 4.

OO611ast TPYA0EMKOCTh TUCIUILIHHBI 5 180 5 180
KoHTakTHasi paboTa — ayJAUTOPHBIE 3aHATHUSL: 2,23 80,4 2,23 80,4

Jlexuuu 0,89 32 0,89 32

[pakruyeckue 3austus (I13) 1,33 48 1,33 48

Jlaboparopusie padotsl (JIP) -- -- -- --
CamocTosiTeIbHasi padoTa 2,77 99.6 2,77 99.6




KonTakTHas caMocTosITeIbHAs paboTa
CaMocTosATenbHOE U3yUeHHE pa3esioB 64 64
JIUCLMILIAHBI
Buabl KoHTpOJIS:
Buod konmponsa (3a4 ¢ ou/Ix3amen.) 3a4eT 3a4eT
3auer
KonrtaktHas paboTa — mpoMeXyTOIHAs 04 04
aTTecTanus ' '

[ToaroToBKa K SK3aMeHY. 0,4

Buja nTOroBoro KOHTpoJIsi: 3a4er

AHHoTanus pado4eil mporpaMMbl TUCIHUIIJIMHBI

«KOJ’IJ’[OHI{HO-XHMH‘IECKI/IQ cBoiicTBa NMOJIMMEPHBIX CUCTEM)

1. Henw oucyunaunsl — 1aTh COBpEMEHHBIC H HAYYHO 0OOCHOBAHHBIC 3HAHUS O TIOJIUMEPaX
U TOJIMMEPCOACPKAIINX CHCTEMaX, MX OCOOCHHOCTSX M KOJJIOMIAHO-XMMHUYECKUX
CBOWCTBAX M TEM caMbIM C(OPMHUPOBATh TEOPETUYECKYI0 0a3zy y MAarucTpos,
CHELUANN3UPYIOIINXCS B 00J1ACTH TOJIMMEPHBIX MaTEpPHUAJIOB.

2. B pe3yabTaTe U3yYeHHS TUCHUILITHHBI 00YYAIOIIMIACH TOJIKEH:

Obnadams caenyoUMMA KOMIETEHIMSIMA 1 HHANKATOPAMHU MX TOCTHXKEHHSL:

I1K-1.1, TIK-1.2, T1K-1.3, TIK-1.4, I1K-4.1, [IK-5.1

3HAMDG.

o OCHOBHBIC JOCTWI)XCHUSA U HAIIPABJICHUSA PAa3BUTUA COBpCMCHHOﬁ KOHHOI/IZ[HOfI XUMHH, a
TaKXe XUMHUH [T0JTUMEPOB;

e  0COOCHHOCTH MOJIEKYJISIPHOTO CTPOECHUS OJIMMEPOB, MOJIOKEHHUSI KHHETHYECKOH TEOpUH
H30JIMPOBAHHBIX TMOJIUMEPHBIX HCHGP'I N HUCIIOJIb30BAHUC HUX IJIA 0OBACHEHHS BIIMSHUS
KOH(OpMAaIHii MaKpOMOJIEKYJT Ha COCTOSTHIE PACTBOPOB;

o TEPMOANHAMUYCCKUE AaCIICKTbl CAMOIIPOU3BOJIBHOI'O JUCIICPrUPOBAHUA ITOJIUMEPOB B
HU3KOMOJICKYJISIDHBIX ~ KHIKOCTSX M  arperaTMBHOW  YCTOHYMBOCTH  PacTBOPOB
MOJIMMEPOB;

® 3aKOHOMEPHOCTH U OCOOCHHOCTH HPOTEKaHMsI MOBEPXHOCTHBIX SBJICHUHN B MOJMMEPHBIX
CUCTEMaX;

®  [IOJIOXKEHUS U CICACTBUS U3 TEPMOJIUHAMHUYECKUX TEOPUI paCTBOPOB IOJIUMEPOB;

®  KOJJIOWIHO-XMMHYECKHE CBOMCTBA PaCTBOPOB MOJUMEPOB B OPTaHUUECKHX JKUIKOCTAX U
B BOJIE;

o OCHOBHBIC KOJIJIOMJIHO — XHMHUUYCCKUC XapPaKTCPUCTHUKU AUCIICPCHBIX HaIlOJTHUTEIEH
MOJIMMEPOB M METOBI UX ONPECIICHHS;

e  CrocoObl PeryIupoOBaHUs MPOYHOCTH KOHTAKTOB, BO3HUKAIOMIMX MEXIY YacTHIAMHU B
JUCTICPCHBIX CUCTEMAX,

e  ONpeaessTb OCHOBHBIE XapaKTEPUCTHKH MPOCTPAHCTBEHHBIX CTPYKTYP B IOJHMMEPHBIX
CHUCTEMax I10 JaHHbIM I/ICCHGJIOBaHI/Iﬁ HX pCOJIOTrHYCCKUX CBOMCTB.

ymMemy:

e 000CHOBaTb BBIOOpP TEMbl HAYYHOTO HCCIEIOBAHUS, €ro LEeNH, 3aJadd H IyTH
JOCTHKCHHA, MCTOJOB SKCIICPUMCHTAIbHBIX I/ISMepeHI/Iﬁ;

o IIPOBOJUTE aHaJIUu3 HaYQHO-TeXHquCKOﬁ JIMTEPATypbl, TI'PaMOTHO aHAJIN3HUPOBATH
pe3ybTaThl SKCIEPUMEHTAIBHBIX HCCIEIOBAHUN W JelaTh HaydHO OOOCHOBaHHBIE
BBIBO/IBL;

®  yCTaHaBJIMBAaTh OCHOBHBIE (DAaKTOPHI, BIUSIOMINE HA MPOLECCH U SABJICHHUS, POTEKAIOIINE
B HCCJIEIyEMOW CUCTEME;

®  HCIOJB30BATh MMOJyYSHHBIE 3HAHUS AJIS pelieHUs NpodecCHoHaANBHBIX 3a/1ay;

e BolOuMparth 3((deKTUBHBIE MOIU(PHUKATOPHl TOBEPXHOCTH YACTHUL HANOJIHUTENCH
IMOJIMMEPOB C YUETOM JJaHHBIX 00 nx KOJUIOMJHO-XUMUUYCCKUX XapaKTCPUCTUKAX.

enademy:

e 0a30BOH TEPMHMHOJIOTHEH, OTHOCSMIEHCS K TEOPETUYECKOMY OIMCAHUIO OCHOBHBIX
TMEPCIIEKTUBHBIX HanpaBneHm‘/i pa3BUTUA KOHHOHHHOﬁ XUMUHN 1 XUMHHU TIOJIMMEPOB;




® COBPEMCHHBIMH W  OJKCICPUMEHTAJIBHBIMH METOJaMH WCCICAOBAaHUS KOJUIOMTHBIX
CHUCTEM,;

e METOJaMH HCCJICIOBAHUS CBOWCTB PAaCTBOPOB IMOJMMEPOB M pacueTa MO TMOITyYCHHBIM
3aBHCHUMOCTSIM MOJICKYJISPHOW MacChl MOJIMMEPa;

® MCTOJaMH OMPEACICHHS MOBEPXHOCTHOTO HATSHKCHHS KHUJIKOCTCH W yIjla CMayrBaHHS
(kpaeBoro yria);

®  DPCOJIOTMYCCKUMH METOJaMHU HCCIICAOBaHUSl HAMOJHCHHBIX TIOJUMEPHBIX CHCTEM WU
croco0aMu pacdeTa MPOYHOCTH SIMHUYHOTO KOHTAKTA MEXK/y YaCTHIIAMH HATIOJTHUTEIIS.

3. Kparkoe conep:xkanue TUCHUNIHHBI

Pazoen 1. Konnouono-xumuueckue ceoicmea noaumMepHovix CUCHeM.

[Tpu3naku 0O0BEKTOB KOLIOMAHONW XumuH. OCOOCHHOCTH MOJEKYJISIPHOTO
CTPOCHMsI TIOJMMEpPOB W BIIMSIHUE HUX Ha CBOMCTBA IOJMMEPHBIX CHUCTEM U
MaTepualioB. Pa3HOBHIHOCTH TreTEpOre€HHO-AUCIEPCHOTO COCTOSIHUS IOJIUMEPHBIX
cucteM. JInopoOHbIie 1 TModUIbHBIE AUCTIEpCHbIE cucTeMbl. KomuioaHo-xuMuueckue
CBOMCTBa TUTACTU(UIIMPOBAHHBIX TIOJUMEPOB, IUIACTU30JICH W  IJIACTHUTENCH,
JIATEKCOB, JIAKOKPACOYHBIX KOMIIO3ULMI, HAIIOJIHEHHBIX IIOJUMEPOB, MOIUMEPHBIX
MJICHOK, BOJIOKOH, U MEMOpaH.

PactBOpel 1MONMMEpPOB Kak NEPEXOJHBIE CUCTEMBl MEXKAY HWCTUHHBIMU
(rOMOT€HHBIMH) H  KOJUIOMJIHBIMH CHCTEMaMHu. YCIOBUS CaMOMIPOU3BOJIBHOTO
JTUCTIEPTrUPOBaHUsl (PACTBOPEHHS) MOJUMEPOB B HU3KOMOJCKYISPHBIX KUAKOCTSX,
ponb sHTponuitHoro d¢akropa. KomOuHaropuanpbHass W HEKOMOMHATOpHATBHAS
COCTaBIISIFOLIME PHTPOMHUU CMEIICHUS MOJIMMEPOB C pacTBoputesneM. OcoOeHHOCTH
accolManuyu MaKpoMOJIeKyll B pacTBopax. OOpa3oBaHue B pacTBOpax IMOJIUMEPOB
HaJIMOJIEKYJISIPDHBIX W NPOCTPAHCTBEHHBIX CTPYKTYp. CTyIHH NOJUMEpPOB M HX
PEOJIOTHYECKHE CBOMCTBA.

Pazoen 2.Mesicghasnvie ciou u noeepxHoCHIHble AGNEHUA 6 NOJIUMEPHBIX
cucmemax.

IToBepXHOCTHOE HATSKEHUE TOJMMEPOB. BilMsHHME MOJIEKYJSIPHOM  MAacchl,
Temreparypsl, (GuU3N4ecKoro U (ha3oBOrO COCTOSHUS IOJIMMEPOB Ha HX IOBEPXHOCTHOE
HaTsDKeHHe. PacdeTHble M 3KCIEPUMEHTAJbHBIE METOMBI ONpPENesICHUs] MOBEPXHOCTHOTO
HATSOKEHHSI TIOJIMMEPOB B TBEPAOM COCTOSHHU. [IOBEpXHOCTHBIE CIIOM B IMOJMMEPHBIX
cUCcTeMaX, MX CTPyKTypa H cBoHcTBa. (OCOOEHHOCTH IIOBEPXHOCTHBIX SIBJICHUU B
NOJMMEPHBIX CHCTEMaX. 3aKOHOMEPHOCTH aAcOpOLMH MOJMMEPOB M3 pAacTBOPOB Ha
TIOBEPXHOCTH TBEPJBIX TeIl.

Pazoen 3.Pacmeopsl nonumepos u ux KOJN0UOHO-XUMUUECKUE CEOICH 8.

TepmonuHamuka HaOyxaHUST W pacTBOpeHuss monumepoB. CrenctBus u3
TEPMOJIMHAMUYECKUX TEOPUN PACTBOPOB MOJUMEPOB. OCHOBHBIE TIOJIOKEHUST TEOPUH
bpakmoHUPOBaHMs TONTUMEPOB. BivsHUe ATUHBI M THOKOCTH MOJIMMEPHON Ienu, a
TaK)K€ «Ka4yecTBa» PACTBOPHUTENSI Ha KOH(OPMAIIMU MaKpOMOJIEKYS U KOJUIOWUIHO-
XUMHYECKHE CBOWMCTBA pPACTBOPOB IMOJUMEPOB. O-pacTBOpHI MOJUMEPOB Kak
KOJUIOUTHBIE CHUCTEMBbI. DKCIIEPUMEHTAJIBLHOE OIpPEACIICHUE MOJEKYISIPHOU MaccChl
MOJMMEPOB M TEPMOJAMHAMHMYECKHUX IIAPAMETPOB UX  B3aUMOJCWUCTBUS  C
PacTBOPHUTENIEM METOJaMHU CBETOPACCESHHUSA, CETUMEHTAIIUH B IICHTPOOEIKHOM TIOJIE U
METOJIOM KalWJUIIPHON BUCKO3UMETPUHU.

[TonuaneKkTpoauTel W KOJUIOMJAHO-XMMHUYECKHE CBOMCTBA WX  PACTBOPOB.

H3osnekTpudeckas TOUYKa, MOTUAIEKTPOIUTHBIN U AIEKTPOBA3KOCTHBIN 3(DPEKTHI.

Pazoen 4. [lonumepnule KOMRO3UUUOHHbIE MAMEPUATIDL.

HanonnenHsle monuMepsl Kak AUCHEPCHBIE CUCTEMBI, X Kiaccudukauus. JucnepcHeie
Y BOJIOKHHCTBIE HAIMOJIHUTENN TOJMMEPOB, UX KOJUIOMIHO-XUMHUYECKHE XapaKTEePUCTUKU U
METOJBI OMpPEeNeHUsI. DHEPTUS U CHJIa MapHOrO B3aMMOAECWCTBHSA YACTHIl HAIMTOTHUTENS,
ypaBHEeHUs Jisl ux pacuera. DopMUpOBaHUE CTPYKTYp B MOJMMEPHBIX CHCTEMax 3a CYET
BO3HMKHOBEHHSI KOHTAKTOB MEKAY YaCTHLAMH U B pe3yJIbTaTe OTTAJKUBAHMA YacTUL. THIIbI
MEXKYACTUYHBIX KOHTAKTOB. [IOHSATHE O TPOYHOCTH EIUHHYHOTO KOHTAKTa MEXKIY



yacTHIAaMH. Teopusi MPOYHOCTH KOAryISLUOHHBIX CTPYKTYD U CIEICTBUS U3 HEE.

Pazoen 5. Peonozuueckue ceolicmea HANOJIHEHHBIX HOTUMEPHBIX CUCHIEM.

Peonornueckoe moBenEeHHE CHUCTEM C KOAryJISIIUOHHBIMH CTpyKTypamu. IlomHbIe
pEoNOTHYeCKHe KPWBBIE ISl AWUCIEPCHBIX CHUCTEM C KOAryJSIHOHHO — THKCOTPOITHBIMH
CTpyKTypamu. PacdeT Npo4yHOCTHM E€AMHUYHBIX KOHTAaKTOB MO JaHHBIM PEOJIOTHUECKUX
n3Mepennid. IlpakTHueckoe WCMONB30BaHWE THKCOTPOMHBIX — JHCIEPCHBIX  CHUCTEM.
Peonornyeckoe moBeAeHHWE CHUCTEM C OWIATAHTHOM CTPYKTypod. Peonornueckas
(oOpaTumast) u peiiHOIBbICOBCKAs (HeoOpaTuMast) THIaTaHCHS.

KomnonaHo-xuMudeckue  OCHOBBI  TOJNYYEHHs]  MOJMUMEPHBIX  KOMITO3HIIMOHHBIX
MaTepuanoB. BiusHHWE AWCIIEPCHOCTH HAMoOMHUTeNeH, (OpMbI HYacTHi, THAPOPWIBHO —
rupooOHONH MO3aMYHOCTH WX TOBEPXHOCTH Ha IPOIECCHl 0O0pa30BaHUS W pa3pylICHHUS
MPOCTPAHCTBEHHBIX CTPYKTyp. [lpenBaputensHoe Ae3arperupoBaHHEe M aACOPOLMOHHOE
MOJU(QHUIMPOBAHUE TOBEPXHOCTH YACTHI[ HATOJHUTENCH NPH MOJYYEHUH TOJTUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepHuajioB. BrIOop cTaOWMIM3aTOpPOB MpH TMONXYYCHHH MOIUMEPHBIX
KOMITO3UIIMOHHBIX MAaTEepHajoB B 3aBHCHMOCTH OT MPHUPOABI AKTHBHBIX LEHTPOB Ha
MOBEPXHOCTH YaCTHUI] HATIOIIHUTEJISL.

4.0 bEM JUCHUILUIMHBI U BUJIbI YYEEHON PABOTHI

3E A'f{"”' AcTp.u.
O01mast Tpy10eMKOCTh TUCIHUIIHHBI 5,0 180 135

Jlexuun 0,9 32 24,0
[paktuueckue 3anarus (I13) 1,33 48 36,0
CamocrosiTeibHas padoTa 2,76 99,6 74,7
KoHTakTHasi caMOCTOsATeNIbHAS paboTa

0,01 0,4 0,3
CaMOCTOATEIIHOE N3YUYEHUE PA3EIOB JHCHUILIHHBI
Buj xoHTpOJIA: 3adeT c oueHKoil

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHHBI
«MeToab! MOJyYeHUS IUCIIEPCHBIX CUCTEM)

Ilenv Oucyunnumsl — 1aTb COBpEMEHHBIE M HaydHO OOOCHOBaHHBIE 3HAaHUS O
METOJaX TOJXy4YeHUs IUO(PUIBHBIX W JHO(MOOHBIX ITUCHEPCHBIX CUCTEM, B YaCTHOCTH,
JMO30JIeH, CYCIEH3WH, OMYyIbCHH M TOJy4YeHHE OOYyJaloIMMHCS YMEHHH B YacTH
WCIIOJIb30BAHUS 3TUX 3HAHWM NPU HCCIECIOBAHUM, MPOECKTUPOBAHUU U CO3JAHUHU PEAbHBIX
JIUCTIEPCHBIX CUCTEM.

B pe3yJbTarte n3yuyeHus: AUCHUNIUHBI 00yYAIOIIMIACS JOJIKEH:

Obnadams CIEAYIOMUMHA KOMIIETCHIIUSIME W UHIUKATOPAMH MX JOCTHKCHUS:

[1K-4.1, [IK-5.1

3Hamy:

® OCHOBBI METOJIOB JMCIICPTUPOBAHUS W KOHJCHCAIMM NPHU TOJYUYCHHH JIMOPHIBHBIX U
T0(OOHBIX JUCTIEPCHBIX CUCTEM;

® TEePMOJWHAMHKY 00pa30BaHMS BHICOKOAUCTICPCHBIX THOMIIBHBIX TUCIIEPCHBIX CHCTEM;

®  TEPMOJMHAMHUKY 00pa30oBaHMs JMO(MOOHBIX CUCTEM METOJOM JAMCIIEPTUPOBAHUS;

® O0COOCHHOCTHM TOJY4YCHHsS TIPyOOJUCIEPCHBIX CHCTEM C KHIKOH M TIa3000pa3HOi
JIUCTIEPCUOHHOM Cpelloit 1 000pyIOBaHKE IS TOMYUYCHHSI CYCIICH3HIA U 3MYJIbCUN;

e (hakTOpHl M MEXaHU3MEI aercTBUs dpdekra PeOnHaepa mpu TUCHIEPrUpOBAaHUH TBEPABIX
TEJ B aICOPOIIMOHHO-aKTUBHBIX Cpelax;

®  TEPMOJWHAMHUKY KOHJCHCAIIMOHHOTO 00pa30BaHUS TUCTIEPCHBIX CHCTEM;

® 3aKOHOMEPHOCTH U OCOOEHHOCTH arperaiuy JIEMEHTOB JHUCIICPCHOM (pa3bl B TMO30IIIX,
CYCTICH3UAX U IMYIIbCHSIX;

® OCHOBHbIC (haKTOpPhl arperaTMBHON YCTOWYMBOCTH JIMO30JIeH, CYCICH3HUM, dMYJIbCUI H
TIEH;



® MEXaHWU3MBl CTAOMJIM3AaLMU CYCIECH3WH, SMYJIbCHUH H JHO30JIeH MOBEPXHOCTHO-
aKTHBHBIMH BEIIECTBAMU M ITOJIMMEPAMH;

e METOAbl MONYYCHUS CBS3HOIUCIICPCHBIX CHCTEM: IIaCT, Teleld, KpPeMOB M HX
PE0JIOTMYECKUE CBOKCTBA;

ymemo

®  PAcCUUTHIBATh MApaMeTPhl, XapaKTEPU3YIOIINE Pa3apOOICHHOCTh AUCIEpCHON (a3el B
JIMO30JI5IX, CYCIIEH3UAX U IMYJIbCHSX;

®  PAcCCUMTHIBATh MHTETPAIBHYIO U TU(QepeHINaIbHYI0 KPUBbIE PACIIpEIeTICHUs] JaCTHI]
0 pa3Mepam;

e BbIOMpaTh 3((exkTuBHBIE MOIUPHUKATOPH MOBEPXHOCTH YaCTHIl AMCHEPCHON (asbl B
CYCIIEH3MSIX M JIMO30JIIX C YYeTOM JaHHBIX 00 WX KOJUIOMIHO-XHMHUYECKHX
XapaKTePUCTHKAX;

enadems.

e 0a30BOH TEPMHMHOJIOTHEH, OTHOCSIMIEHCS K TEOPETUYECKOMY OIUCAHUIO OCHOBHBIX

NEPCTICKTUBHBIX HAIMPABICHUH Pa3BUTHSA KOJJIOMIHOH XHMHHM M METOHOB HOIyYECHUS

JIMCIIEPCHBIX CHCTEM;

METOJJaMU M3MEPEHHMS pa3MEPOB YaCTHI] B TOPOIIKAX, CYCHEH3UAX H JIN030JIX;

METOJIOM CEIMMEHTALMOHHOTO aHAIIN3a;

METOJJaMHU HCCIIEJOBAHNSI KHHETUKU KOAryJISIIH;

PEOJIOTMYECKUMH  METOJaMU  HCCIIEJOBAaHUSl CYCIEH3UW, JIMO30JIEH, SMYJIbCUH U

CTPYKTYPUPOBAHHBIX TUCTIEPCHBIX CUCTEM;

5. Kpartkoe cogep:kaHue THCIHIIHHBI

Pazoen 1. Memoowl nonyuenus auoOOHbIX OUCHEPCHBIX CUCMEM C DPA3IUYHON
OUCNEPCUOHHOIL CPEOOll U MEeMOObl UX OUCHEPCUOHHOZ0 AHAIU3A.
Metoabl TOMy4YeHUST CBOOOJHOMUCIIEPCHBIX CHUCTEM: JIMO30JICH, CYCIICH3WI, ITOPOIIKOB,
a’po30lieid, 3MYNBCHH, CMa30K, KPEMOB, TMAacT, MNapQIOMEPHBIX CPEICTB, JIEKAPCTBEHHBIX
npernapaTtoB. OJHEpPreTHKka IUCIIEprUpoBaHUA. YpaBHeHne PeOuHmepa it paOOTHI
JMCTIEPTUpOBaHUs Tel U ero aHanu3. GakTopsl 1 MeXaHU3MbI AecTBUs 3¢ dexra PeOunnepa
NpY JUCTIEPTUPOBAHUM TBEPIBIX TN B aJCcOPOIIMOHHO-aKTHUBHBIX cpefax. AncopOInoHHOe
BO3/ICHCTBHE Cpellbl Ha MEXaHMUYECKHe CBONCTBA TBEPABIX Tel. YpasHenue I'puddurca s
NPOYHOCTH TBEPAOTO YNpyro-xpymnkoro Ttena. Ilpunoxenue ypasHeHus I'puddurca x
Pa3pyIIeHHIO TIACTUYHBIX Tell. MeXaHu3M aJCOPOIIMOHHOTO TUIACTU(UIIMPOBAHUS TBEPABIX
Ten. JlucneprupoBaHue TBEPIBIX TEN C MOMOIIBIO ITAPOBBIX, BUOPAIIMOHHBIX, OMCEPHBIX,
CTPYHHBIX, KOJUIOMAHBIX MEJIbHULAX U JAe3UHTerpaTopoB. [lomyueHne sMynbcuii MeTogamMu
JUCTIEPTHUPOBAHNUA B CMECHUTENSIX, KOJUIOMAHBIX MENbHUIIAX U B FOMOTeHH3aropax. Beibop
AMyJbraTopa u crocoba ero BBEJCHHUSI B OMYJbCUIO. Pacnaj cTpyil )KMAKOCTH Ha KaIUIM U
JUCTIEPTUPOBAHUE Kallesib NMPH MOJY4YeHUH dMyinbcui. Ilomydenue opraHosoned myrem
anekTpopacnubuieHus. [lomydeHne a’po3oield METOAOM  PAcIbUICHUS KHIKUX Cpell.
[Mony4enue AMOGOOHBIX AUCIEPCHBIX CHUCTEM METOJIlaMH KOHJEHCAIMH. TepMOIUHAMHUKA
TOMOTEHHOT'O 3apOAbILIe0o0pa3oBaHusl. YpaBHEHHE Uil KpUTHUecKoW sHeprum [ubbca
00pa3oBaHMs 3apOAbIIIeH KOHACHCAIMH U €r0 aHalIMu3. BiusHUe CTeneHu NMepechIeHus Ha
SHEPTUI0 00pa30BaHMs 3apOJbIIIe KOHAEHCAIMM M €ro KpuTudeckuid pasmep. Craauun
oOpa3zoBaHHs HOBOW (a3bl: 00pa3oBaHUE IEHTPOB KOHJACHCAIMU (3apobIlieii) 1 UX pPOCT.
DakTophl, BIUAIOLINE HA CKOPOCTb CTaauii 00pa3oBaHus HOBOH (asbl. [lomydyenue nno3onen
METOJIOM 3aME€HBl PAcCTBOPHUTENS, W B pe3yjibTare peakuuii oOMeHa, BOCCTAHOBIICHUS,
OKHCIIeHHUs1, THIposn3a. [lomydeHne dMyJIbCHH METOJIOM KOHJCHCAIMH M3 MapoBOH (asbl.
OuncTKa JUCHEPCHBIX CUCTEM OT IpHUMECEd METOAOM JHann3a, NIEKTpoauanuia |
yIpTpadmIbTpanui. MeToabl IUCIEPCHOHHOTO aHajiu3a 30JIeH, CYCIEH3MH W SMYJIbCHM:
CUTOBOW aHalIN3, CEJIMMEHTAIINS B TPABUTAIIHIOHHOM M IIEHTPOOESKHBIX TOJISIX, OIITUYECKas U
JJIEKTPOHHAST MHUKPOCKOMUS, METOABl TYypOUTUMETpUH U HEPEeIOMETPUH, METOIBI
JUHAMHYECKOTO paccestHusl cBera. lloaroroBka oOpas3LoOB CyCIEH3WH M JIMO30JeH uis
OTIpeAeTICHHs UX IMCIIEPCHOTO COCTaBa.

Pazoen 2. Ycmoiiuueocmv nauogoOHbIX OUCHEPCHBIX CUCEM U O0CODeHHOCHU
azpezayuu I1eMeHmos OUCNEPCHOIL (hazvl 6 305X, CYCHEH3UAX U IMYIIbCUAX.



JIBa BHIa YCTOWYMBOCTH CBOOOTHOMMCIIEPCHBIX JTHO(POOHBIX cHCTeM. DaKTOPHI
arperaTMBHOW YCTOHYMBOCTH JHO(GOOHBIX AWCHEPCHBIX CHCTEM C BOAHOM M HEBOJHON
JMACTICPCUOHHON  CpPelOW:  DICKTPOCTATHYCCKHUMA, CONBBATHBIA, aICOPOIMOHHBIA W
CTPYKTypHO-MeXxaHu4eckuil. [1o10xeHusi TeOpruu arperaTUBHOM YCTOMYMBOCTH JUCTIEPCHBIX
cucteM JJIPO. PacknuHMBaromee NaBIeHHE U HM30TEPMbl PACKIMHUBAIOLIETO JaBJICHUS,
BO3HMKAIOLIETO MpH COMKEHWH ABYX YaCTHIl K APYr ApYyry. Bua CHIIOBBIX KPHUBBIX U
MOTEHIIMANBHBIX KPWUBBIX TPH TApHOM B3amMopaeicTBuu dactuil. (OcoOeHHOCTH
B3aMMOJICUCTBHS YacTHIl C JHOGWIN3UPOBAHHOW TOBEPXHOCTHIO. YUET CTPYKTYPHOM,
aJCOpPOLIMOHHOW W  CTEPUYECKOH COCTaBISIOIIMX PACKIMHUBAIOIIETO JaBICHUS B
0606menno# Teopuu JJIPO. OcobeHHOCTH arperanyuyd YacTHIl B JTMO30JISX, CYCIIEH3UAX U
OMYJIbCHSIX. TypOMANMETpUYeCcKHil MeTONl WCCIEeNOBAaHUS KHHETHKH KOaryisilud B
nro3onsix. OmnpeneneHue MOPOroB OBICTPOH KOaryJsiiiK THAPO30JIe SIEKTPOIUTaAMH U
ompeJiesieHe MEXaHW3MOB arperaiu 4YacThl. Arperamusi 4acTHl JucrepcHod ¢(asbl B
CYCIIEH3HUAX BO BTOPOM U TIEPBOM DJHEPreTHUECKMX MUHHMyMax. M3ydeHme arperarwuBHOM
YCTOMYMBOCTH CYCHECH3MH METOJIOM CEIUMEHTAllMOHHBIX 00beMoB. OmpeneneHue
TUIOTHOCTH arperaTtoB, 0Opa3yIOMIKUXCS B CYCIICH3USIX U CTETEHH arperaiiy 4acTUI] B HHX.
Crabmimmzanusi JHO30JIeH, CYCHEH3WH, SMYIbCHH HWOHHOTEHHBIMH W HEOWHOTEHHBIMHU
MMOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMH H MOJIUMEPAMHU.

Pazoen 3. Memoovl nonyuenusn 1uouinbHbIX OUCHEPCHBIX CUCHIEM C 600HOI U HEBOOHOTL
OUCnEPCUOHHOIL CPEOOl, UX KONIOUOHO-XUMUYECKUE CBOIICMEA.

ObpazoBanue NHOGWIBHBIX AWUCIEPCHBIX CHCTEM METOJaMH JTUCIEPTHPOBAHHUA U
KoHJleHcalun. YpaBHenue PeOunnepa-lllykuna mis kpurepust TMOPHUIBHOCTH AUCTIEPCHBIX
cucteM. TepMOIMHAMUKa WM MEXaHHW3M MHUIIEIUIO00pa30BaHUsl B PacTBOPaxX KOJUIOWAHBIX
I[TAB. ®a3oBas amarpamma pactBopoB koutounHeix [IAB. Touka Kpadra. Kpurngeckas
KoHIeHTpanusa muueiniooopazoBanusi (KKM) u ocHOBHBIE (pakTOpBI, BIHSIONINE HA HEe.
Metonsr ompenenenuss KKM. Slpnenue comobwiusanuu B wmuneniax [IAB. Pomb
CONMIOOMIIN3AalNA B TPOIECCE SMYJIbCHOHHOM TMONMMEPHU3ANd TP CHHTE3E JIATEKCOB.
MurnennoobpazoBaHue B HEBOJHBIX CPEIaX.

PacTBOpEI MOMTMMEPOB Kak KOJUTOWIHBIE cHUCTeMbl. OCOOEHHOCTH CaMOIPOM3BOIBHOTO
JUCTIEPTHUPOBAHUSA ITOJINMEPOB B OPTaHIMUECKUX JKUJKOCTSAX U B BOJIC. Y paBHEHUE COCTOSIHHS
pacTBOpPOB TONUMEPOB. TepMoaMHAMUYecKass TEOpHs pacTBOpPOB moiauMmepoB Dropu-
XarvHca W OCHOBHBIE BBIBOJIBI M3 Hee. MUKPOIMYIbCHH KakK JTHOQUILHBIE THCIIEPCHBIE
cucteMbl. Kputnueckue sMynbCHH U YCIIOBUSX UX 00pa30BaHHS.

Pazoen 4. Memoovl nonyuyenus CeA3HOOUCHEPCHBIX CUCHEM U UX peonoZuyecKue
XapaKmepucmuKu.

[epeBosi CBOOOAHOMMCIIEPCHBIX CHCTEM B CBSI3HOJMCIIEPCHOE COCTOSHHE C IENBIO
obecrieueHnsl WX CEAMMEHTAIIMOHHOW ycTOoWYnBOCTH. CIIOCOOBI CTPYKTYpOOOpa3OBaHUS B
qucnepcHbIX cucteMax. Knaccudukamnus ctpyktyp no PeOunnepy u THITBI KOHTAaKTOB MEXKITY
yacTUIlaMd B HHX. [lapaMeTphl MPOYHOCTH KOATYJSIMOHHBIX CTPYKTYpP M CIIOCOOBI HX
perynupoBanus. Bimshue (opmbl uyacTuil gucrnepcHod (aswl, JnoduibHO-110GOOHOM
MO3aMYHOCTH WX IIOBEPXHOCTH ¥ KOHIEHTpPAIMN JUCHEepCHOW (a3pl Ha MPOYHOCTh
MPOCTPAHCTBEHHBIX  CTPYKTYp  KOAQryJAIMOHHOTO  THUma.  Teopuss  MPOYHOCTH
KOAryJIAlMOHHBIX CTPYKTYp M cleacTtBus u3 Hee. CeIuMEHTAlMOHHAs YCTOWYHMBOCTH
JIUCTIEPCHBIX CHCTEM C KOAaryJslHOHHONH CTPYKTYpPOH, CHOCOOBI €€ peryJiupoBaHUs.
KonpeHcalmoHHbIE ¥ KPHUCTALTU3AIMOHHBIE CTPYKTYypbl. CHIKEHHE BHYTPEHHHX
HaNpsDKEHUH, BO3SHUKAIONIMX MPH (GOPMHUPOBAHUH KOHJICHCAITMOHHO-KPUCTAIUIN3AIIMOHHBIX
CTpYKTYp myTem BBeneHus n06aBok IIAB. Kommosunuonnele mMaTepuaibl ¢ MOJIMMEPHOR
MaTpULell Kak CBSA3HOAWCHEpPCHBIE cHUCTeMbl. [IpenBapuTenbHOE n€3arperupoBaHUE U
aJIcOpOIIMOHHOE MOJM(DHUIIMPOBAHNE TTOBEPXHOCTH YACTHUI] HAIMONHHUTENEH TPH MOTYyICHUU
MOJTMMEPHBIX KOMIIO3WIIMOHHBIX MaTepuajioB. BrIOOp CTaOMINM3aTOpOB TpPH IMOIyYEHUH
NOJMMEPHBIX KOMITO3MIMOHHBIX MAaTepUalloB B 3aBHCUMOCTH OT TNPHUPOABI aKTHBHBIX
[EHTPOB Ha MOBEPXHOCTH YaCTHI] HATIOJTHUTEIS.

Peonornueckne  XapakTepUCTHKH  JTUCHEPCHBIX CHCTEM C  TMPOCTPAHCTBEHHOU
CTPYKTYpOH: BSI3KOCTh, IUIACTUYHOCTb, YHOPYrocTb U 3JIACTUYHOCTH. Peosmormyeckoe
MOBEJICHUE CHUCTEM C KOAryJIsIUOHHOW CTpyKTypoi. IlomHble peosormdeckue KpuBBIE AT
JUCTIEPCHBIX CHCTEM C KOAryJISIMOHHO — THKCOTPOITHBIMU CTPYKTypamu. Pacuer mpodHocTH
€IMHUYHBIX KOHTaKTOB M0 JaHHBIM PEOJIOTHYECKHX H3MepeHuil (mozmens Kyna mms



BA3KOIUTIACTHYHBIX CTPYKTYP, MOJIENh CTPYKTYPHI B arperHPOBAHHBIX JUCTIEPCHBIX CHCTEMAX,
BSI3KOCTHass Mozenb Kaccona, o0oOmeHHas monenbs Kaccona). BnmsHue mnonspHocTH U
BA3KOCTH VCTIEPCHOHHOW CpEeNbl Ha MPOIECCH CTPYKTYPOOOpa30BaHHUA U PEOTOTHUECKUE
XapaKTePUCTUKH KOATYJIAIMOHHBIX CTPYKTYP.

6.0 bEM JJUCHUILJIAHBI U BUAbI YYEBHOM PABOTHI

O0LeM TUCHUILINHEI

Bun yueonoii padoTsl

3E Allclazl. AcTp.u
Oomas Tpy10eMKOCTh JTUCITHILIHHBI 6 216 162
KonraktHasi padoTa — ayIuTOpPHbIE 3aHATHS: 3,56 128 96
Jlexumn 0,89 32 24,0
IIpaktuueckue 3ausatus (I113) 0,89 32 24,0
JlaGopaTtopHsie paboTsI (JIP) 1,78 64 48,0
CamocTosiTeJIbHasi padoTa 1,44 52 39
KoHTakTHasi caMOCTOsITeNIbHAsL paboTa - -
CaMocTOsATeIPHOE U3YUCHUE PA3ICTIOB TUCIIUILTHHEI 1,44 59 39
(moaroroBka K 1a00paTOpHBIM paboTam)
Buja koHTpoOJIS:
JK3aMeH 1,0 36 27
KonrakTHast paboTa — MpOMEKYTOUHAsI aTTeCTalHs 10 0,4 0,3
IlonroToBKa K IK3aMeHY. ' 35,6 26,7
Buja uTOroBOro KOHTpoJIs: JK3amMeH

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIIHHBI
«CBoiicTBa M IPUMeHEHHE MOBEPXHOCTHO-AKTUBHBIX BElIECTB)

1.lenp DMCUMIJIMHBI SBISETCS MOMyYEeHUE U TOCIEAYIOUIee MPUMEHEHHE
CTYyJIEHTaMH KJIIOUEBBIX MPEJCTABICHUNA O CBOICTBaX, METOAAX IOJYyYEHUS U
aHaJM3a TOBEPXHOCTHO-aKTUBHBIX BemecTB (I[IAB); a Takke MeTOHOIOTHYECKHX
MOJIXO/IOB, HAIIPAaBJICHHBIX Ha peElIeHHE MpoOJieM, CBSI3aHHBIX C HCIOJIb30BAHUEM
[TAB B pa3nuuHbIX 001acTSX HaAYyYHOM M MPAKTUYECKOW AESITEIbHOCTH YesloBeka. B
3aKJTIIOYMTEIILHOM pa3fiesie paccMaTpuBatoTcs HOBbIe THIIBI [IAB, yneneno BHUMaHMe
OMOJOrN4YecKOl aKTUBHOCTH MPUPOAHBIX U cuHTeTHYecKkux [TAB.

2.B pe3yabTaTe U3y4eHUs AUCUUILIMHBI 00y4YAOUIUICH TOJKEH:
Obnaoams CIeAyOIUMU KOMIETEHIIUAMU U MHAUKATOPAMHU UX JTIOCTHXKEHUS:
IK-3.1, ITK-4.1.

3namo

- COBpPEMEHHBIE TpeACTaBiIeHUs 00 ocoOeHHOCTAx crpoeHus [IAB;
COBPEMEHHBIE  IIPEACTABICHHUS O TEPMOJMHAMHUKE IIOBEPXHOCTHOIO  CJIOS;
COBpPEMEHHbIE€ TEHJIEHIIMU pPa3BUTUS HAHOTEXHOJIOTHUH; OCHOBHBIE CIIOCOOBI
MOJTyYeHUs] W CTAaOWUIM3alMU TUCIEPCHBIX cucTeM, coaepxkamux [TAB, oOmactu
MPUMEHEHUS TAKUX KOMIIO3HUIINI; OCHOBHBIE METOIbI aHanmu3a [1A;

Ymemo

- BbIOpaTh HauOoliee TEXHOJOTUYECKH MPUMEHUMYIO CXEMY MOJy4yeHUs
TUCTIEPCHOM CHUCTEMBI C 3aJaHHBIMU XapaKTEPUCTUKAMU;, 0OOCHOBATH MPUMEHEHHE
pa3IMYHbIX CTAOUIN3aTOPOB MPHU MOTYYEHUH TUCIEPCHON CUCTEMBI;

Braoemuw

- OCHOBHBIMHM METOJIaMU KOJIJIOWJHOW XHMHUHU TpU pa3pabOTKe COCTAaBOB
pa3IMYHOTO Ha3HAuYEHUSs; TaOOPATOPHBIMU METOAMKAMH HCCIIEIOBaHUS BOJHBIX U




HEBOJHBIX pacTBopoB [TAB.
3. Kparkoe conep:kanue TUCHHNIHHbI

Pazoen 1. Ocobennocmu cmpoenus [1AB. Mesicgpaznas nogepxrnocme.

MexdazHas MOBEpXHOCTb — (POPMHUPOBAaHHME M METOJbl HCCIIEIOBAHMSL.
Omnpenenenne Mex(azHOro HaTHKEHHMS Ha pa3IMUHBIX TpaHHMLAx paszgena  (das.
Ocobennoctu crpoenusi [IAB u ux moBeneHus: Ha pa3IMYHBIX I'paHUIAX paszaena ¢as.
CrpoeHre OHMONOTMYECKH AaKTHBHBIX MeMOpaH. MeMOpaHHBIE TIPOIECCHl B IKHBBIX
opranusMax. MemMOpaHHBII TIepeHOC.

Pazoen 2. Ilosedenue [1AB na epanuye pazoeia pacmeop-6030yX.

Ocobennoctn mnoBeneHust [IAB Ha rpanuie pasgena pacTBOP-BO3AYX.
AncopOrmsi.  KonmmuecTBeHHBbIE  XapaKTEPHCTHKUA — aIcOpOLMM  — abCoNIoTHAs |
n30bITouHast (ru0OCcoBCKas amcopouus). AncopOimonnsie ieHkn [TAB. Buas uzorepm
MOBEPXHOCTHOTO HaTshKeHHsA. Pacuer m ananmms m3orepm anacopOuumu. [loBepxHOCTHOE
JaBJICHWE. OKCIIEPUMEHTAILHOE OIMpe/ieieHHe H30TEpM IOBEPXHOCTHOTO JAaBJICHUSI.
Becor Jlenrmropa. Ilnenku Jlenrmropa-bnomkerr. Pacrekanue >xumkocted, 3ddext
Mapanronu. IleHsl. BnusiHue pasnuuHbix  (pakTOpOB Ha  MIEHOOOPa3yIOLIYIO
CIIOCOOHOCTb.

Pasoen 3. Iloseoenue I1AB na epanuye HcudKoCcmvb-4cudKOCms U HCUOKOCHb -
meepooe meino.

Knaccuduxkanus uzorepm mo J[xaincy. Ocobennoctu ancopoimu [TAB w3
pacTBOpOB. Ancopouuss ITAB w3 pacTBOpoB Ha TBEpAOH MOBEPXHOCTH.
Munemnnoo6pazosanue. Onpenenenue BenrnurH KKM B cpenax pa3nuyHOi MOISPHOCTH.
Comobummzanust kak ocHoBa Motomiero aevictsus IIAB. Yucna ['JIB — pacuer u
HasHayeHnue. Kiaccudukarms smynbcuif. [lomydeHuwe sSmynbCHii U HUX OCHOBHBIC
xXapakTepucTukd. Makpoamynscnn. Hanosmynbscun. Mukposmynbscun.  IIpumenenue
SMYJILCHOHHBIX (OpM B MeMOpaHHBIX TEXHOJIOTHAX, IMHUIIEBOW MPOMBIILIEHHOCTH,
MeJUIMHE U (papMaleBTUKE.

Pazoen 4. Ananus u npumenenue I1AB.

Anamu3z  ITAB. CoBpemeHHble MeTOAbl  (PU3UKO-XUMHYECKOTO — aHaJIM3a.
Onpenenenne KOJIOMTHO-XMMUYECKUX XapakTepucTuk pactBopoB ITAB. Ilpumenenue
I[TAB B KkauyecTBe 5SMyJbraropoB, CTaOMJIM3aTOPOB, MOIOIIMX  KOMIIO3UIMH.
Cospemennble MeTo bl cuHTe3a [TAB. HoBbie Tunbl [TAB. Okonornyecku unctoie [TAB.
DKCTpeMaIbHOE CHIDKCHHE TTOBEPXHOCTHOTO M MeK(a3Horo HatshkeHus. Gemini-ITAB —
CHHTE3, CTpoeHHe M cBoMcTBA. OCOOEHHOCTH KOJUIOMIHO-XMMUYECKOTO MOBEICHUS
muMepHbIx [TAB.

Pazoen 5. Komnosuyuu paznuunoco naznauenus Ha octose I[1AB.

MeTtoapl moydeHusT KOMITO3UIMN Pa3IMYHOro HazHaueHus Ha ocHoBe [TAB —
KaTaInu3aToOpoOB, KOCMETHYECKHX U (DapMaleBTHUECKUX COCTABOB, JAKOKPACOUYHBIX
HOKPBITUHA U T.A. OCOOEHHOCTH KOJJIOMJIHO-XMMHYECKOTO TOBEJICHUSI TAKUX CUCTEM,
poOJIeMbl YCTOMYMBOCTH KOMITO3UIIUIA.

4. O0béM yueOHOM JUCUMIJIMHBI

3E Alf[an' AcTp.u.
O01as TPyA0eMKOCTh TN CIUTITHHBI 4 144 135

Jlexmmn 0,9 32 24,0
[Ipaktuueckue 3anarus (113) 0,9 32 24,0
JlabopaTopusie 3ansTus (JI3) 1,78 64 48,0
CamocTosiTesibHasi paboTa 0,42 15,8 11,85
KoHTakTHas caMocTOsITeIbHAs padoTa 0,02 0.2 0.15
CamocTosTeTbHOE M3YUEHHE Pa3/IelIOB AUCIIMILUIMHEI

Bujx koHTpOJISA:




| 3auer |

AHHOTaNUs padoyeid NPOrpaMmMbl JUCUMUILIIMHbBI
«CrnekTpajbHble MeTOAbl B AHAJIUTUYECKON XUMHUMN»

1 eab JMCHUNIMHBI — IPUOOpEeTEeHUE 00YYaIOIIUMUCSA 3HAHUHM [0 OCHOBHBIM TpyIIam
CIICKTPAJIbHBIX METOOOB XUMHNYCCKOI'O aHaJln3a, HaubOoee IHUPOKO MMPUMCHACMBIX B
MPOMBINIJICHHOCTH W HCCIEI0BaTENbCKOW paboTe, a TakkKe KOMIETEHIMM, HEOOXOAMMBIX st
pPCIICHUS KOHKPECTHBIX 3aJa4 XUMHWYCCKOI'0 aHajin3a.

2 B pe3yJbTarTe U3y4YeHHUs JUCHUILUIMHBI 00yYAIOIIUIICA 10JIKEH:

Obnadoams cleayoIUMU KOMIETEHIUAMU U MHAUKATOPAMU UX JIOCTHIKEHUS:
[1K-4.1, [1K-5.1

3nameo:

-pu3ndYecKrue OCHOBBI METOJIOB CIIEKTPATBHOTO aHAIIN3A,

-OCHOBHBIE MTPHEMbl 00paOOTKH IKCIEPUMEHTAIbHBIX JAHHBIX; pEIIaTh TUIIOBbIE 3a7auu 110
CIIEKTPOCKOIUHU, HCIOJIb3YysS METOAbl MaTeMaTHYECKOTO (CTaTUCTUYECKOr0) aHaIM3a; MPUHIUIIBI
paboThl OCHOBHBIX MTPUOOPOB, UCTIONB3yEMbIX ISl IPOBEICHUS KAYECTBEHHOTO U KOJIMYECTBEHHOTO
aHaJu3a;

Ymemy:

MPUMCHSTh MPHOOPETEHHBIC NPAKTHYECKUE HABBIKU B MPOPECCHOHAIBHON NEATEIHHOCTH IS
pelleHuss KOHKPETHBIX 3a/1a4;

MPOBOANTE OOOCHOBAHHBIM BBIOOP METOJA aHAIM3a C y4eTOM IeJied U OCOOCHHOCTEW HTaHHON
MPAKTUYECKOH 3a7auu;

MPOBOJIUTH PACUYEThl HA OCHOBE MPOBEICHHBIX HCCIIEIOBAHUN;

MPOBOAMTH METPOJIOTHYECKYIO OIIEHKY PE3yJIbTaTOB KOJINYECTBEHHOIO XUMUYECKOTO aHaIn3a

Braoemy:

OCHOBaMHU METPOJIOTMUYECKOM OLIEHKH PEe3yIbTAaTOB KOJTMYECTBEHHOTO XUMUYECKOTO aHAIH3a;
pueMaMy UHTEPIPETAIMHN Pe3yIbTaTOB aHAIN3a Ha OCHOBE KBATMMETPUUYCCKHUX OIICHOK;
METOJIOJIOTHEH XMMHYECKUX U (DU3HKO-XUMHYECKHX METOJIOB aHA/IN3a, IIUPOKO UCHOIB3YEMBIX B
COBPEMEHHOI aHAIIMTUYECKOW MPAKTUKE;

OCHOBaMH CHUCTEMBI BHIOOpAa METOJIOB KAYECTBEHHOTO M KOJIMYECTBEHHOTO XMMHUYECKOTO aHan3a
JUISL peLLIeHUs] KOHKPETHBIX 3a]1a4.

3 Kpartkoe copep:kanue JMCHUIITHHBI
1. Beenenue. OOmias xapakTepuCTUKa CIIEKTpaJIbHBIX MeTo10B. Kitaccuukanms.

2.1 AtomHas cnekTtpockomnus. [lomydeHne XUMHKO-aHAIUTHUECKOW HMH(OpMauun mnpu
B3aMMOJICHCTBUM 3JEKTPOMArHUTHOTO M3JIydeHus: ¢ BemlecTBOM. Kiaccugukanus cnekTpaibHbIX
METO/IOB aHalu3a. ATOMHasi U MOJIEKYJIIpHasl CIIEKTPOCKOMHMsL. AGCOPOIIMOHHBIE M SMUCCHOHHBIE
METO/Ibl aHAIHU3A.

2.2.  ATOMHO-dMHUCCHOHHBIN CHEKTPAJIbHBIA aHalMM3. TE€OpeTHYECKHE OCHOBBI AaTOMHO-
HMHUCCHOHHOTO CIIEKTPAJIbHOIO aHaiu3a. Buasl 1a3smM. ATOMHO-PMUCCHOHHBIE JIMHEHuYaThle
CHEKTPBI. 3alKCh CIEKTPAIbHBIX JUHUM B BUJIE TEPMOB. CXEMBI AIEKTPOHHBIX IIEPEXO/IOB B aTOME
menoyHoro Mmeramia. Pacnpenenenue bonblnMana. DakTopel, BIUSIOIIME HAa WHTEHCUBHOCTh
cHeKTpaabHbIX JuHUM. [Iponieccsl nonnsanuu u camonoriomeHus. @opmyinsl Caxa u JlIomaknHa —
[Haitbe. CnexTpanbHble NPUOOPHI W CIOCOOBI  PErHCTpalluU  CIEKTpa (BU3YyaJbHBIM,
¢dororpaduyeckuii u orosnexTpuyeckuii). KauecTBeHHbIN aHanu3, pacim@poBKa IMUCCHOHHBIX
CHEKTPOB M HJEHTU(UKAIUSA DJIEMEHTOB MO UX cHekTpaMm. KoinyecTBEHHbIE METO/Abl aHaIH3a.
[TpakTHKa aTOMHO-2MHUCCUOHHOM CIEKTPOCKONNH. XUMHUKO-CIIEKTPAJIbHBIE METO/IbI aHAIN3A.

2.4. AtoMHO-3MHUCCHOHHAas (oToMeTpHsl IulaMeHU. Buabpl HU3KOTEMIEPATypHBIX IJIa3M U MX
xapakTepucTika biok-cxema mameHHoro ¢poromerpa. Bo3aMoXHOCTH METOAa U €ro0 OrpaHUYCHHUS.
AHUOHHBIH W KaTHUOHHBIK 3¢ dexThl. MeToapl KOJUYECTBEHHBIX OIpENeIeHU B IUIaMEHHOM
¢doromerpuu. Ilpenen obHapyxkeHuUs, BOCIPOU3BOIUMOCTb, CEIEKTUBHOCTh. OOIaCTH TPUMEHEHHUS.



2.5 AtomHO-abcopOImonHas criekrpodoromerpus. OOmas xapakrepuctuka Meronaa. Ilormomenne
AIIEKTPOMArHUTHBIX ~ BOJH  CBOOOJHBIMH  aromamu. brok-cxema mpubopa. Mcrounuku
MOHOXPOMaTHUYECKOro u3iaydeHuss. CrocoObl aToMHU3anuu MpoObl. MoaynsaTop, ero Ha3HaueHHE.
N30uparenpbHOCTh, JOCTOMHCTBA W  HeJAOCTaTKu Meroda. (CpaBHEHME  aHAIUTHYECKHUX
XapaKTEepUCTHK METOJI0OB aTOMHOM aGCcOpOLMM U aTOMHOM SMHUCCHH.

3.1 MonekynspHas creKkTpockonus. MeTolbl ONTHYECKOHM MOJIEKYJISPHOM CIIEKTPOCKOINH.
[TornonieHne 3JI€KTPOMArHUTHOIO U3JIY4YECHUS MOJIEKYJIaMU. DJIEKTPOHHBIE MEPEXOJbl U CIIEKTPHI
HOTJIONICHUS] MOJIeKY 1. CXEMBI 3JIEKTPOHHBIX Mepexo0B. CpaBHEHNE aHATMTHYECKUX CHTHAJIOB O-
d” mepexos10B, IIEPEX0I0B ¢ MEPEHOCOM 3apsia U -7 mepexooB. 3akoH byrepa-Jlambepra-bepa.
Mousipabiii ko durment mormomenus CrocoOsl ero ompeneneHus. OnTUMU3AIUS YCIOBHMA
AHATUTHYECKUX orpeneneHuii. Boibop ceerodmibTpa. KOHTpacTHOCTh aHANIUTHYECKON pEeaKIvu.
Otkiionenus ot 3akoHa byrepa-JlambOepra-bepa. CpaBHenue hoToOMETpUU U CIIEKTPOPOTOMETPHH.
Amnmapatypa Ui CHeKTpo- U (POTOMETPHUECKUX M3MEpEeHUH. XapaKTepucTuka (JOTOMETPHUECKUX
METOIOB aHanu3a. M30uparenbHOCTh B crnekTpodoTomerpuun U ee obecredenue. [IpuHuumn
QJITUTUBHOCTH TIOTJIOMICHUS. AHanM3 OHHAPHBIX pACTBOPOB AJIEKTPOIMTOB. TOYHOCTH U
BOCIIPOU3BOAMMOCTh  PE3yJIbTaToOB  (oToMeTpudeckux onpeaeneHuid. uddepenunanbHas
doromerpus. MeTox OAHO- W JABYCTOpOHHEW muddepeHnnanbHoi (Goromerpun. MeToabl
CHEKTPOPOTOMETPUYECKOTO TUTPOBAHUS.

3.2. TypOuaumerpudeckuii U HedeIOMETpUUYECKUH MeTOoAbl aHanm3a. PaccesHue cBera
JUCTIepCHBIMM yacTulamu. CBS3b ONTHYECKOM IUIOTHOCTH ¢ KoHueHTpauued. Koaddunumenrt
MYTHOCTH pacTBopa. TeopeTnueckue ocHOBBI. YpaBHeHHe Panes. TpeboBaHus npeabsBiisieMble K
UCIMOJIb3yeMbIM peakuusaM. TypOuauMeTpuuecKuii KHHeTHYeCKUi MeTo1. BO3MOXHOCTH METO/I0B.

3.3. JlromuHecueHTHBIE MeToabl aHanu3a. PmyopecueHnus U docdopecueHnus. [Ipumenenue
SHEpPreTu4ecKkoil nuarpamMMbl SI6JOHCKOTO NMPU PACCMOTPEHUM CHUHIVIET-CUHIJIETHBIX M CHHIJIET-
TPUILIETHBIX 3JEKTPOHHBIX InepexonoB. KosebaTtenbHas penakcalusi U BHYTPEHHSISI KOHBEPCHSL.
KBaHTOBBIII M »HepreTnyeckuii  BBIXOAbI. DakTOphl, BIMAIOLIME HAa HUHTCHCHUBHOCTh
dnyopecuennuu. TemneparypHoe TymeHue diayopecuennuu. [IpaBuno Crokca-Jlommens. Csi3b
CTPOEHHUSI MOJIEKYJIbI OPraHUYECKOI'0 COEIUMHEHHMS C €ro CIOCOOHOCTBIO K (UIyOpEeCUEHIMH.
3epKkaipHasi CHMMETPUS CIIEKTPOB MOIJIOIIEHUS U u3ny4yeHus. 3akoH BaBunosa. ®iyopecueHuus u
cTpoeHue Mojekyil. Cxema GuyopuMeTpUUYECKHX M3MepeHui. BriOOp MepBUYHOrO M BTOPUYHOTO
ceetopuibTpoB.  KonmuectBenHwlid  aHanu3.  KoHueHTpammonHoe — TymeHue.  OOmias
XapaKTepUCTHKA METOAA.

4 O0beM y4eOHOM JMCUNIITTHHbBI

Beero Cemectp
Bun yue6HO# paboThI A 5
3E ‘f{aﬂ' 3E Axaf. u.
OO0u1ast TPYA0EMKOCTh TUCHUILIHHBI 5 180 5 180
KonTakTHasi paboTa — ayJINTOPHbIE 3aHSTHUSL: 2,23 80,4 2,23 80,4
Jlexuuun 0,89 32 0,89 32
[MpakTuyeckue 3anstus (113) 1,33 48 1,33 48
Jlaboparopubie padots (JIP) -- -- -- --
CamocTosiTe;IbHasi padoTa 1,55 64 1,55 64
KoHTakTHas caMOCTOsITeIbHAS paboTa
CaMOCTOSATEIIbHOE U3yUCHHE Pa3ICIIOB 64 64
JIACIUTLTHHBI
Buabl KOHTpOJISI:
Buo xonmpona (3a4 ¢ ou/Ix3amen.) 9K3 JK3
IK3aMeH 36
KonTtakTHas paboTa — MPOMEKyTOTHAS
0,4 0.4
aTTecTalus 1 1
IToAroTOBKA K 9K3aMEHY. 35,6 35,6
Buj HTOroBOro KOHTPOJIS: IK3aMeH




AHHOTaNUs padoyei NPOrpaMmMbl JUCUMUILIIMHbBI
«XpoMaTtorpapuuyeckue H 3JIeKTpoopeTnyecKrue MeTOAbI AHAJIN32)»

1 ]_Ie.l'[b AUCHHUIIIIMHBI — — an06peTeHHe O6y‘Ia}OHII/IMI/IC$l 3HAHUM 110 OCHOBHBLIM rpymnmnam
XpOMaTOFpa(bI/I‘leCKI/IX u BJIGKTpO(l)OpeTI/IIIeCKI/IX METOA0B XMMHWYCCKOI'O aHaJIn3a, HauboJee HHPOKO
IIPUMCHACMBIX B IIPOMBIIUICHHOCTH H HCCIIEA0BATEIHCKOM pa60Te, a TaKxe KOMHCTCHHHﬁ,
H606XOHI/IMI)IX U peHICHUA KOHKPETHBIX 3aJa4 XUMUYCCKOI'O aHaJin3a.

2 B pe3yabTaTe n3yyeHus TUCHUILTHHBI 00yYAI0IIUIICS T0IKEH:
Obnadams caeayOUMMI KOMIETEHIMSMU 1 HHANKATOPAMHU UX TOCTHKEHUS:
[K-3.1, [IK-4.1

3Hams:
-(puznyeckre OCHOBBI METOAOB XpOMATOTrpauIecKuX U SIMEKTPOPOPETUIESCKUX aHaTIH3a,
-OCHOBHBIE MTPUEMBI 00paOOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX; PellaTh THIIOBBIE 3a7ayuH IO
xpomarorpaduy, HCIONb3ys METOAbl MAaTEMaTH4eCKOro (CTaTHCTUYECKOr0) AaHAIN3a; IPHUHLMIIBL
paboThl OCHOBHBIX MPUOOPOB, UCITIONB3YEMBIX Ul MPOBEACHUS KAYECTBEHHOTO U KOJIMYECTBEHHOTO
aHau3a;
Ymemy:
— IPUMEHATh NPUOOPETCHHBIC NMPAKTUYECKHE HABBIKU B NMPO(ECCHOHATIBHOM IESITEeNbHOCTH UIS
pelIeHns] KOHKPETHBIX 3a/a4;
— TPOBOAHWTH OOOCHOBAaHHBI BHIOOp METOAA aHANM3a C YYETOM Lieield U 0COOCHHOCTEW NaHHOM
MPaKTUYECKOH 3a7a4u;
— TPOBOAMTH PACUCThI HA OCHOBE IIPOBCACHHBIX HCCHGHOB&HHﬁ;
—  NPOBOJUTH METPOJOTMYECKYIO OILIEHKY Pe3yIbTaTOB KOJINYECTBEHHOI0 XMMHUECKOTO aHaIn3a
Braoemy:
— OCHOBaMH METPOJIOTHYECKON OLICHKH PE3YJIbTAaTOB KOJMYECTBEHHOI'O XUMHYECKOTO aHAIIN3a,;
— IpHEeMaMU MHTEpIpEeTaluy pe3yJbTaTOB aHAIN3a HA OCHOBE KBAJIMMETPUYECKUX OLIEHOK;
— METOJOJIOTHEH XUMHUYECKUX U (PU3UKO-XUMHUYECKHX METOJOB aHAIN3a, IIUPOKO UCHOIb3YEMBIX
B COBPEMEHHOM aHAJTUTUYECKOU MPAKTHUKE;
— OCHOBaMH CHCTEMBI BBIGOpa METOAOB KA4YECTBCHHOI'O MW KOJMYECTBECHHOI'O XHMMHUYCCKOI'O
aHaJIM3a JUIA pelIeHUs] KOHKPETHBIX 3a/1a4.

3 KpaTkoe coaep:kanue AUCHUILTHHBI
Pasznen 1. Beenenue. OO0I1as xapakTepUCTUKa CIIEKTPaIbHBIX MeTO10B. Kinaccudukarms.
Paznen 2. Xpomarorpaduueckue METOIbI

2.1. OOmas XapakTepUCTUKA XPOMAaTOrpaMuecKUX METOJOB. TEOpEeTHYECKHE OCHOBBI
xpomarorpaduuecKkux MerojoB. Xpomartorpamma. [lapameTpsl ynepkuBaHus. KadecTBeHHas H
KOJINUECTBEHHAS! XapPaKTEPUCTUKH aHAJUTUYECKOTO CHTHajlla B KOJIOHOYHOW Xpomarorpaduu.
DU3NKO-XUMHYECKHE OCHOBBI XpomaTtorpaduueckoro mpomecca. Kraccupukanus MeToI0B
xpomarorpaduy IO arperaTHOMy COCTOSHUIO (a3, MO MEXaHU3My pa3jeleHusT W CIocoly
odopmienus nponecca. CTeneHp pa3JieieHusl U KpUTEpUil celleKTUBHOCTH. KpuTtepuii pasieneHus.
Onrtrmu3zanys NpoueccoB paszeneHus cMmecei Bemects. Koadunuent pacnpenenenus. OCHOBHOE
ypaBHeHue xpomarorpaduu. Csi3sb (QOpPMBI BBIXOJHOW KPHBOH € H30TEPMOI pacrpelesieHHs B
KOJIOHOYHOW xpomartorpaduu. BeicoTa, SKkBHBaJieHTHas TeOpeTHUECKOM Tapenke. KuHernueckas
Teopust Xxpomatorpaduu. Ypasuenue Ban-/leemrepa.

2.2. l'azoxuakoctHas xpomarorpadus. O0mas xapakrepuctuka merona. [IpuHnunuansHas
cxeMa ra3oBoro xpomarorpada. YcTpoHCTBO M Ha3HadeHHe y3JoB xpomarorpada. TpeGoBaHwms,
MPEIbsIBISIEMbIC K HEMOJIBMXKHONW W MOIBMXKHOU (azam. JleTekTopbl. MeToabl HaeHTU(GUKAIIUU
BEIIECTB B Tra3oBoM Xxpomarorpaduu. MaeHTudukanys KOMIIOHEHTOB pa3AeisieMBIX CMeced ¢
MOMOIIIBIO JIOTAPU(PMHUUECKUX HHIAEKCOB yAepkuBaHUA. CIOCOOBI KOJIHMYECTBEHHOTO aHaN3a.
[IpuMepsI TPaKTHYECKOTO UCIOIB30BAaHMUS Ta30BOM XpoMaTorpadpu.

2.3. Kunkoctnas xpomarorpadus. Kiaccudurkarust MeTo0B jKUIKOCTHON XpoMarorpaduu.
Oco6ennoctun BOXKX. [IpuHnunuansHas cxeMa >KHAKOCTHOro xpomarorpada. Tumsl 1eTeKTopoB B
BOXX. XunkoctHoancopbumonnas BOXX. HopwmansHo-da3oBeiii u  o0parieHo-(ha3oBbIi
BapUaHTBl: COPOEHTHI, DJIOCHTHI, pa3AeisieMble BemiecTBa. YpaBHeHue Hokca. Meroast



UICHTU(GUKAINKM BEIIECTB M KOJMYecTBeHHOro aHanmm3a B BOJXKX. Ilpumepbl NpakTHUECKOTO
ucnonb3oBannss BDOXKX. Pacnpemenurenshas Oymaxknas xpomarorpadus. KauectBenHas u
KOJIMYECTBEHHAA XapaKTEPUCTUKN aHATUTHYECKOro curHaia. O0macTs IpuMeHEeHHS.

2.4. Tenp-xpomarorpadus. llogBmwknas u HemonsmkHas (as3pl. OOmiee ypaBHEHUE,
OMKCHIBAIONIEE MpoIecC Telb-xpoMaTorpadguu. Bo3zmoxHoCcTH Tenb-xpomartorpadun. [Ipumeps
MIPAKTHUYECKOT0 UCIIOJIb30BaHUS.

2.5. NonooOmenHas 1 noHHass xpomarorpadusa. TpeboBaHus, IPEABIBIIEMBIC K PEaKITHIM
noHHOro obOmeHa. OcoOeHHOCTH MOHOOOMEHHOHN Xpomatorpaduu. KoHcTanTa WMOHHOTO OOMEHA.
N3otepmbl nonHoro oomena. Karnonutsl u annonutsl. Koaddumment cenekruBHocTH. Monnas
xpomatorpadus. brmok-cxema woHHOro Xpomartorpada. Pazmensromne W KOMIIEHCAI[MOHHBIC
KOJIOHKHA. AHaTUTHYECKHE BO3MOKHOCTH METO/IA.

2.6. ABTOMaTMuYecKMi M aBTOMATHU3UPOBAHHBIM aHanmu3. Jlpyrue MeToAbl aHajIu3a.
Juckpernele aBTroMaruueckue aHanusaTopbl. IIpunnun npeiictBus. HenpepblBHBIA TPOTOYHBIN
aHaJ N3 W MPOTOYHO-WHKEKIIMOHHBIN aHanmu3. IloHsTre 00 aHATMTHYECKOW MacC-CIIEKTPOMETPHH.
CymHocTh MeTo/1a. AHaJIN3 OPraHUYECKHX BEIECTB. DJIEMEHTHBII aHaIu3.

Pazgen 3. DOnekrpodopernueckue METOABI  aHaNW3a. [E€OpETHYECKHE  OCHOBBI
anekTpodopesa. Kmaccudurarmus 31ekTpoopeTHdeckuX METOAOB. 30HANBHBINA dieKkTpodopes.
Nzoanextpuueckoe dokxycupoBanue. M3otaxodopes. 30HATBHBIN 31IeKTpodopes, KIACCHUPUKAIIL
Hocutenei. [IpakTnyeckoe NpuMEeHEHUE METOOB.

4 O0beM y4eOHO U CHUINIUHBI

Paznen aucnuruimHb YacoB akajeM . 9acsl
Bcero |Jlexmun [Ipaxr. JIa0. CaMocr.
3aHSATHSL  |paboThI pabora

Pazneu 1. Beenenne.

6 4 2
OOmas xapaKTepUCTHUKa XpoMaTorpaduieckux
ANMEKTPOPOPETUICCKIX METOJIOB aHAITN3a 6 4 2
Paznen 2.
XpomaTtorpadpuyeckue MeTOAbI aHAJIM3A 114 20 28 56 12
Teoperuueckue 0CHOBBI XpoMaTorpaduu

12 4 6 2
lNazoxuarocTHas Xxpomarorpadus

36 4 4 24 4
KunkoctHas xpomarorpadpus 20 4 6 8 2
I'enb-xpomarorpadust 6 4 2
HoHnooOMeHHasi 1 HOHHAs XpoMaTorpagusl. 42 4 12 24 2
Pazgen 3. 22 8 4 8 2
JuiekTpodopeTHyecKre MeTOAbI AHAIU3A
OnextpodopeTnieckne MeTobl. TeopeTnieckas
OCHOBA H KJIacCU(UKAIHS METOIOB 22 8 4 8 2
Hroro B cemectpe 5 144 32 32 64 16
BCEI'O YACOB 144 32 32 64 16

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«3JICKTPOXI/IMI/I‘IBCKI/IQ METOAbI B aﬂannanecxoifl XUMHUN»

1 Heab AMCHUIUIMHBI — TpHOOpeTeHHe OOydJaloIUMUCS] 3HAHWWA 10 OCHOBHBIM TpyIIaM
JNEKTPOXMMUYECKMX  METOJ0B XHMHYECKOrO  aHajn3a, Hauboiiee [IMPOKO TPUMEHSEMBIX B



MIPOMBITIUICHHOCTH ¥ HCCJICIOBAaTEILCKONH paboTe, a TakKe KOMIICTCHIIMH, HEOOXOMWMBIX IUISI PEIICHIS
KOHKPETHBIX 3a/1ay XUMHUYECKOTO aHaTN3a.

2 B pe3yJsibTaTe H3y4YeHHUsI TUCHUILIMHBI 00yYAI0OLIUICS 10KEH:
Obradame CIENyONMMA KOMIICTCHITUSMHI W WHAUKATOPAMHU UX JOCTHKCHUS:
I1K-4.1, IIK-5.1

3name:

-(hr3nvecKkre OCHOBBI METO/IOB IEKTPOXUMHUYECKOTO aHAJIH3a;

-OCHOBHBIE IIPUEMBI OOpPaOOTKM 3SKCIEPUMEHTANIbHBIX MJAaHHBIX; pPELIaTh TUIOBBIE 3afayd II0
NIEKTPOXUMHH, HCIIOAB3Ys METOAbl MAaTEMAaTH4eCKOro (CTaTUCTUYECKOr0) aHalIW3a; MPHHLUIBI paboOThI
OCHOBHBIX IPUOOPOB, HCIIOIB3YEMBIX IS POBEJCHUS KAYECTBEHHOT'O M KOJIMYECTBEHHOTO aHAJN3a,

Ymems:
IPUMEHATh NPHOOPETEHHbIC NPAKTUYECKUE HABBIKM B NMPO(ECCHOHATIBHON NEATEIBHOCTH VIS PEIICHHS
KOHKPETHBIX 3ajiay;
MPOBOAUTH 0OOCHOBAHHEIM BEIOOp METO/Ia aHAIN3a C YUE€TOM IieJiel U 0COOCHHOCTEH TaHHOM MPaKTUYeCKOH
3aJ1a4u;
MPOBOJMTH PACUEThl HA OCHOBE MPOBEJCHHBIX UCCIICAOBAHNN;
MIPOBOJIUTH METPOJIOTHYECKYIO OLIEHKY Pe3yJIbTaTOB KOJIMUECTBEHHOI'O XUMUYECKOTr0 aHalIn3a

Braoempy:
OCHOBAaMHU METPOJIOTHYECKON OLICHKH PE3YIbTaTOB KOJMYECTBEHHOI'O XUMUYECKOTO aHAIIN3a;
MpreMaMHy MHTEPIpETaIly pe3yIbTaToB aHAJIM3a Ha OCHOBE KBATUMETPHUUECKHUX OLIEHOK;
METO/IOJIOTHEH XHMHUYECKUX W (QU3UKO-XUMHUYECKHX METOJIOB aHallM3a, IIHUPOKO HCIOIb3yeMbIX B
COBPEMEHHOM aHAJTUTUYECKOU MTPAKTUKE;
OCHOBaMH CHCTEMBI BBIOOpa METOJIOB KaueCTBEHHOTO U KOJMYECTBEHHOTO XUMHYECKOTO aHajiu3a JUIs
pelIeHus] KOHKPETHBIX 3a/1a4.

3 Kparkoe coaep:KaHue JUCHUILIUHBI
Paznen 1. Beenenne. O0mas xapakTepiucTHKa CIIEKTPaIbHBIX MeToJ0B. Kiaccudukarus.
Paznmen 2. Xpomarorpaduyeckue METOIbI
1. Beenenue. O01mas XxapakTepruCTHKA CIIEKTPAIBHBIX MeToA0B. Kinaccudukamms.

OO01mas XxapakTepUCTHKA DJICKTPOXMMHUYSCKUX METOOB aHajiu3a W ux kiaccudukarus. Knaccupukanus
3JIEKTPO/IOB B JJIEKTPOXMMHUYECKHMX MeTojax aHanuza. Ilonmspusyemble W HEMOISAPU3YEMBIE 3IIEKTPOIBI.
Hcnonb3yeMble XHMHYECKHE M DICKTPOXUMHYECKHE PEaKLMH, TPEeOOBaHMS, INPEIbsBISEMble K 3THUM
peakuusiM. BosmoxkHoctu OXMA.

2. KonayktoMeTpuss W  KOHIyKTOMETpHYecKoe THUTpoBaHue. OOmas XapaKTepUCTHKa METOJa.
AHaNUTHYECKUI CUTHAN B KOHAYKTOMETPHH. Y I€IbHAS U SKBHUBAJICHTHAs JIEKTPONIPOBOAHOCTh PACTBOPOB
1eKTpoauToB. I[lonBHxkHOCTE MOHOB. lIpAMas KOHIYKTOMETpUS M KOHAYKTOMETPHUYECKOE THTPOBAHUE.
Kpussie TutpoBanua. daktopbl, BIUSAIOIMIME Ha BUJ KPUBBIX THUTpoBaHWA. [IpuMHIMIIMANBbHAsS cxema
YCTaHOBKH I KOHAYKTOMETPHUECKHX H3MEpPEHHl, MCHOJb3yeMble 3JEKTpoAbl. Bo3MmoxHOCTH MeTona.
IIpumeps! onpeneneHnid. BeicokodacTOTHOE TUTpOBaHKUE. Bo3MoOKHOCTH METOAA.

3 TloTeHmMOMETpUS W TOTEHIIMOMETPUYECKOE TUTpoBaHHME. VHAMKATOpHbIE 3JEKTPOABI M 3IEKTPOIbI
cpaBHeHusa. lloTeHuMan »3JeKTpoJa KaK aHaIWTU4YeCKUMW curHail. Honomerpus. JIOHHAHOBCKUH U
I y3noHHBINH noTeHHai bl Kinaccupukanys HOHOCENEKTUBHBIX 3JIEKTPOAoB. YpaBHeHne Hukosbckoro-
Ol3eHMaHa. MeTonpl KOJMYECTBEHHBIX ONPENEICHHH M YCIOBUS MX INpuMeHeHHd. llpsmas
noreHmuomerpust (pH-merpust, monomerpust). BozamoxkHocT merona. Meronsl TutpoBanus. O0paboTka
KPHUBBIX OTEHIIIOMETPUIECKOTO TUTPOBAHHS.

4. BonbrammnepoMeTpuueckue MeToabl aHaimm3a. Kiaccuueckas momsporpadus.  [lomsporpaMmsr.
Wurepnperanus mossiporpaMM. OcTaTo4HBIA M KOHJICHCATOPHBIA TOKH. YpaBHEHHE TMOJsIporpaduyeckoit
BoiHbl  ['elipoBckoro-MnbskoBruya. [loTeHnuman IOJYBOJIHBI Kak KadyeCTBEHHAsl  XapaKTEPHUCTHKA
aHAJTUTUYECKOTO curHana. Beioop n HasHadeHue nossiporpadudeckoro ¢ona. Ipenensueiii anddy3noHHbIH
TOK KaK KOJMYECTBEHHAs XapaKTEPUCTHKA aHAJUTHYECKOTO CHTHAJA. AMIEPOMETPHUYECKOE THUTPOBAHHE.
OOmasi xapakTepuCTHKa METoJla W aHAJMTUYEeCKOTO0 CHTHaja. BBIOOp yCIIoBHII aMIiepoMeTpHYECKHX
n3MepeHni. [IpyHIMIINaNbHAs cxema amrepoMeTpudeckoro TuTpoanus. Kpusele tutpoBanus. Ilpumepst
MPAKTUYECKOTO UCIIOJIBb30BaHMS METO/1A.

5. Kynonomerpuyeckuid wmeron ananmza. Kiaccudukamuss meronoB KyjgoHoMeTpuH. KommdecTBo
UIEKTPUUECTBA KaK aHAIUTHUYECKUN cUrHail. [Ipsimas KyJOHOMETpHS M KyJIOHOMETPHUYECKOE THUTPOBAHHE.



Pacuer xonmu4ecTBa AIEKTPHYECTBA, 3aTPAYCHHOTO Ha 3JIEKTPOXUMUYECKYI0 peakiuio. Kynonomerpuyeckoe
TUTpoBaHue. BEIOOp TOka 3nekTponm3a. IlpuHIUNMambHas cXeMa YCTAaHOBKH I KyJOHOMETPUYECKOTO

TuTpoBaHus. [IpakTHueckoe TpHMEHEHHE MeTofa. OJEeKTpOorpaBUMeTpHuUecknid aHamu3. OOmas
XapaKTepPUCTHKA METOJa ¥ aHATUTUIECKOTO CUTHAIIA.

4 O0beM y4eOHOM U CHUILTHHBI

Beero Cemectp
Bun yueGHOI paboThI 6
3E Axap. 4. 3E Axap. 4.
OO6mas TpPyI0eMKOCTh TUCITUTIINHBI 6 216 6 216
KoHTakTHasi paboTa — ayANTOPHBIE 3aHATHSL: 3.57 128 3.57 128
Jlexun 0,89 32 0,89 32
IIpaktuaeckue 3ausaTus (113) 0.89 32 0.89 32
Jlaboparopurbie padotsl (JIP) 1,79 64 1,79 64
CamocTosiTesbHasi padoTa 1,54 52 1,54 52
KonTakTHas caMoCTOsITeIpHAs paboTa
CamocTosTeNbHOE N3yUYCHUE Pa3/IelioB 64 52
JUCIUATUIAHBL
Buabl KOHTpOJIS:
Buo xonmpona (3au c ou/Ixzamen.) JK3 JK3
IK3aMeH 1 36
KonrakTHas paboTta — mpoMexyToqHast
0,4 04
arTecTauus 1 1
[ToaroToBka K SK3aMeHY. 35,6 35,6
Buja MTOroBOoro KOHTpoJIsi: IK3aMeH IK3aMeH
AHHOTANUsA padoyei MPOrpaMMbl JUCUUILIIMHBI
«S5IMP crieKTpOCKONHUs B OPraHMYEeCKO XUMHUMN»
1 Heap aucoMmiauHbl —  GopMHpPOBaHHME Yy  OOydaIOUIMXCS

CHUCTEMATU3UPOBAHHBIX 3HAHUM O COBPEMEHHBIX MeETOAax chnekrpockonuu MP,
MOBBILIEHHE NPO(ECCHOHATBHBIX KOMIETEHIMH B 00JAaCTH NpOBEACHUS (DU3HUKO-
XUMHYECKOTO aHalln3a, IIOJyYEeHUE HAaBBIKOB B MHTEPIPETALUU PE3YylIbTaTOB
WCCJIEI0BAHMM, IPOBEAEHHBIX ¢ IPpUMEHEHnEM MeTo10B SIMP.

2 B pe3yabTaTe U3y4eHUs] JUCHUILINHBI 00yYAIOLIUIICS 0JIKEeH:

Obnadams CAEAYIOMMMHA KOMIIETEHIIUSIMHA U WHIMKATOPAMH UX JOCTHKEHUS:
I1K-3.1; TIK-4.1.

Buame:

— 0 TEOPETUYECKUX IPUHILUIAX, JeXKaIIUX B OCHOBE SIMP - ciekrpomerpuy;

— TEXHOJIOTHIO pEHIeHHs MNPSAMbIX M OOpaTHBIX CHEKTPaJbHBIX 3a]ad
npuMeHuTenbHO K SIMP, BKiItOUas AByMEPHYIO CIIEKTPOCKOIUIO;

— OCHOBBI HHTEpIIpeTanuu cuekTpos SIMP.

Ymemy:

—  HHTEpPIPETUPOBATh  JAaHHBIC, IONy4eHHble Merogamu SMP -
CIIEKTPOMETPUH;

— MPUMEHSTH JaHHbIE, NTOJy4eHHbIE ¢ ToMoIbio AMP -criekrpodoromerpun,
JUISL OTIPEJENIEHUS CTPOEHUSI OPTaHUYECKHUX BEILECTB;

— pemars NpsMbIe CIEKTPaJIbHbIE 3a1a4H;

— ONpPEIENATh YKUCIO U OTHOCHUTEIBHYI0 WHTEHCUBHOCTH BCEX CUTHAJIOB B
crextpax SIMP 'H u ¥C, ycranasnmpath XuMuuecKue CIBUTH ISl CHTHATIOB aToMa
yrilepojia 1 aroma BOJ0pO/Ia.

Bnaoemy:

— HaBBIKAMHU OIIMCAHUS CTPYKTYPbl OPraHUYECKUX MOJIEKYJ, HUCIIOJIb3Ys
nanHele SIMP cniektpomerpun.



3 KpaTkoe coaepskanue Q1 CHUNTAHBI

Beenenue.

Beenenne B COBPEMEHHBIE buznyeckue " (bU3NKO-XUMHUECKHE
(MHCTpyMEHTaJIbHBIE) METO/bI aHaJN3a OpraHuYecKux BemiecTB. [Ipenmer u oOmas
KJaccu(ukanus MeTo10B. YyBCTBUTEIBHOCTD U CEJIEKTUBHOCTh METOJIOB aHAJIN3A.
Paszpen 1. Cuexkrpockonus *H SIMP.

1.1. Cnektpockonusi SIAEPHOTO MArHUTHOTO pe30HaHca. SIBJIEHUE SAIEPHOIO
MarHuTHOTO pe3oHaHca. SIMP-ciekTpocKonus OpraHudecKuX COCAMHEHUHN Ha AAPSIX
'H. Ipunmumel ycrtpoiictBa 1 paboThl coBpeMeHHOro SMP-crexrpoMerpa.
BaxHocTh M 3HaueHHME MNpPaBUIBHOW INPOOONOATOTOBKM i IpoBeneHus SAMP-
uccienoanvs. OCHOBHBIE IIOHATHs. YPaBHEHHME DPE30HAaHCA. XMMWYECKHHU CIBUI,
BJIMSIHUE HA €r0 BEJIMUYNHY JIEKTPOHHOTO OKPYXEHUS U PUPOIbI PACTBOPUTEIIS.

1.2. Chekrpockonus SJEpHOTO  MarHUTHOro pe3oHaHca. CHMH-CIMHOBOE
B3aMMOJICICTBHE, KOHCTAHTa CIIMH-CIIMHOBOI'O B3aUMOJIEHCTBUS, MYJIbTHUIUIETHOCTD
curHanoB B cnekrtpe. [lopsanok cnekrpa. IlonsaTne o cnuHOBON cuUCTEME U IIpaBUIIA
HOMEHKJIATypbl CIIMHOBBIX cucTeM. CriekTpsl nepBoro nopsaka. CuctemMsl BBICOKHX
NOpsAAKOB. PeakcalinoHHbIE TPOLECCHI.

Pasnen 2. Cnexrpockonus 2C SIMP.

2.1. SIMP cnexrpockonus Ha sapax ~C. OCHOBHBIE MOJOXKEHHUS, OCOOEHHOCTH M
xapaktepuctuky. Ctagnaptsl B 1°C SIMP. BakHeiine oTIM4us pe3oHaHca Ha sSpax
13C or pesomanca ma sapax H. Xumcmeurm *C ams opranmdeckumx MOoJeKyi.
MeToapl CIEKTPOCKOTIUH 13C-gIMP.

2.2. Snepusiii sddext Opepxaysepa. 1D Cmextp C ¢ momasmenmem CCB 1o
nporonam Broad Band (BB). [IpumeHeHune B CTPYKTYpPHO-aHAJIMTHYECKUX LIEISIX
cektpockoruu SIMP mHa sapax C (oGHapyskeHnMe HEIKBUBATEHTHBIX aTOMOB
YIIIepoia, ycTaHOBIeHHe THIIA cTpYKTyphl). Criextp °C 6e3 nomasnenns CCB.
Pa3nen 3. /IBymepHas cnekrpockonus SAMP.

2.1. JIBoiHoO# pe3oHaHc. CrenuanbHble DKCIEPUMEHTAJIbHBIE METOIBI B
cnekrpockonnn ~ SIMP.  Meronel  ynpomieHuss — CHEKTpPOB,  ITOJABIICHME,
IIPEIHACBIILEHUE, SKCIIEPUMEHTHI IBOWHOTO PE30HAHCA, UX IPUMEHEHUS.

2.2. Snepusiit apdext Osepxaysepa (A90). Cnexkrpet NOESY. IIpumenenus A0
JUISL U3YyYEHMS CTPOCHHUS U KOPPEKTHOTO OTHECEHHSI CUTHAJIOB.

4 O0beM yueOHOi 11 CIMILINHBI.

O0BeM JUCHHIIINHBI
Bua yuyeOHo# padoTsl
3E A]f{an' AcTp.4.
OO0 as TPYA0eMKOCTh THCIMIIIHHBI 4 144 108
KonrakTHasi padoTa — ayIMTOPHbIE 3aHSITHSI: 3,56 128 96
Jlexuun 0,89 32 24
Ipakrryeckue 3ansaTus (I13) 0,89 32 24
Jlaboparopubie padotsr (JIP) 1,78 64 48
CamocTosiTesibHasi padoTa 0,44 16 12
KonrakTHasi camocTosiTenbHast paboTa 0,44 0,2 0,15




CamocTosTensHoe H3Yy4YCHUEC PA3JACIIOB AUCHUTIIINHBL

15,8 11,85

Buja uTOroBOro KOHTpoOJIs:

3auer

5.4 IlpakTukn

5.4.1. IpakTHKH 00513aTeJILHON YaCTH
AHHOTaIUsA pado4yeil MporpaMmmbl
«YueOHasi NPAKTUKA: 03HAKOMUTeJIbHAs npakTuka» (b2.0.01(Y))
1 Heab yuyeOHOI MPAKTHKH — TOJTYYEHUE MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUU U

HAaBBIKOB, B TOM UYHCJIC TEPBUYHBIX YMEHHUW U HABBIKOB HAyYHO-HCCIICIOBATEIbCKON
JIEATEILHOCTH.
B pesynbraTe mpoxokAeHus y4eOHOU MpakTWkK oOydaromiuiics mo mporpaMmmeOakanaBpHaTta
JIOJDKEH:
Obnadams cneayOUMMI KOMIIETEHIIUSIMU:
®opMupyeMble KOMIIETEHIIUH NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH
YK-1.1. AnanusupyeT 3ajady, BbIACNsAs €€
0a30BBIE COCTABIISIOIINE;
YK-1.3. OcymectBisieT Mouck uHboOpMauu
VK-1.  CrocoBeH  oCymeCTBIATS  HOMCK, JUISE  PEIICHUs TOCTABJICHHOW 3aJadu  I10

KPUTHYECKHH aHAIM3 W CHHTE3 MH(OpPMaIUH,
IPUMEHATh CUCTEMHBIN MOAXOX JJIA PELICHUS
IIOCTaBJICHHBIX 33]1a4

Pa3IMYHBIM TUIIaM 3aIIPOCOB;

YK-1.4. TIlpu o6paborke wuHpOpMaIUU
oTnn4aeT GakThl OT MHEHHUH, HHTEPIPETAIH,
OLIEHOK, (OPMHPYET COOCTBEHHBIE MHEHHS H
CY)XICHHUS, apryMEHTHUPYET CBOU BBIBOJBI U
TOYKY 3pEHHsI, B TOM YHCJIE C MPUMEHEHHEM
¢dmnocockoro NOHATUIHHOTO anmapara.

YK-8. CnocobeH co3naBath U MOAIEPKHUBATH
0e3omacHble YCJIOBHS JKU3HEIESATEIBHOCTH, B

YK-8.2. Upentuduuupyer omacHele U
BpeAHbIe (PaKTOPBI B paMKax OCYLIECTBISIEMOM
JeSITeTbHOCTH

YK-8.3. BouBnsger mpobiemsl, CBSi3aHHBIE C

TOM qucie pu BO3HUKHOBEHUU | HAPYIICHUSAMHU TEXHUKH O€30MacHOCTH Ha

Ype3BbIYAITHBIX CUTYaIUil pabouem MecTe; MpenjgaraeT MeEpONpPUATHIX
o MPEIOTBPALICHUIO Ype3BbIYATHBIX
CUTYalHi

IIK-1 Cnocoben BbiOupath u ucnoinb3oBaTh | [IK-1.1. Ilnanupyer oTaenpHBIE  CTaauu

TEXHUUYECKHUE CPEACTBA U METOJbl UCIBITAHUN
JUISL  pElICHHs]  WCCIIEAOBATEIbCKUX  3a1ad
XUMHUYECKON HaIMpaBIEHHOCTH, MOCTABIEHHBIX
CHEIHAINCTOM 0oJiee BHICOKOM KBaU(UKAIIH

UCCIIEJIOBaHMS TPU HAIWYUHM OOIIEero IIaHa
HUP
IIK-1.4. 'oToBAT OOBEKTHI UCCIIENOBAHUS

IK-2 Crocoben OKa3LIBaTh
UH(OPMAIIMOHHYIO MOAJIEPKKY CHEIHATNCTaM,
OCYIIIECTBIISIOIIAM Hay4JHO-
MCCJIEIOBATEIILCKUE PAOOTHI

IIK-2.1. IIpoBomuT mNEpBUYHBIA  MOHUCK
nHpopManuy 1o 3aJaHHON TeMaTuke (B T.4., C
WCIOJIb30BAHNEM MATEHTHBIX 0a3 JaHHBIX )

IMK-3 CrocobeH BBINONHITE CTaHAAPTHHIC
oIepainuy 1o npeiaracMbIM METOAUKAM

IIK-3.1. BremonHseT cTaHAapTHBIE OIEpaluu
[0 MpEeUIaraéMbIM METOJUKAM IIPU PEIICHUN
KOHKPETHBIX NMPO(eCCHOHANIBHBIX 3a/1a4

IIK-4 CnocobeH HCHOMB30BaTh MOTYyYEHHBIE
3HAHUA TECOPECTUICCKUX OCHOB
dbyHIaMEHTABHBIX Pa3/Ie]IOB XUMUU MPU
pernieHrnr mpodeCCHOHANBHBIX 3a/1a4

IIK-4.1. Vcnonb3yerT 3HaHUS TEOPETHUECKUX
OCHOB (pyHIAMEHTAJIbHBIX PAa3/eJI0OB XUMHH
IIPU peLIeHUU MPo(ecCHOHANBHBIX 3a7a4




IIK-5 Cnocoben wucnonb3oBate ocHoBHBIE | [IK-5.1. Mcnonp3yeTr OCHOBHBIE  3aKOHBI
3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHHIUIMH B | €CTECTBEHHOHAYYHBIX THCIUTIINH B
npodecCHOHATILHOM 1eATeIbHOCTH poeCCHOHATILHOMN AEATEIbHOCTH

B pe3ynbTaTe u3ydeHus TUCIUTUIHHBI CTYICHT JOJKEH:

Suame:

— TOIXOJAbl K OpraHM3allMd  CaMOCTOSITEIbHOM W KOJUICKTUBHOW  HAy4HO-
HCCIIeIOBATEIILCKON pabOTHI;

— TIPUHIUIBI OPTAHU3AINH [TPOBEICHUS SKCTICPUMEHTOB U HCIIBITAHHH.

Ymems:

—  BBINIOJIHATH MOUCK, 00paOdOTKY, aHAIM3 M CUCTEMATH3aIlUI0 HAYYHO-TEXHUYECKOM
uH(pOpMAIIHH;

- MPOBOANTH XUMHUYECKHH OSKCIEPUMEHT C COOJIIOICHEM HOPM  TEXHHUKH
0e30I1aCHOCTH;

—  BBINOJIHATH 00pabOTKY U aHAIIU3 PE3YJIbTATOB SKCIIEPUMEHTOB U UCTIBITAHUMH;

- MIPOBOIMTH aHAIM3 HAYIHO-TEXHUICCKOU JTUTEPaATYPHI;

Bnaoemw:

— KOMIUIEKCOM MEepBOHAYAIBHBIX 3HAHUI U MPEJCTaBIeHUN 00 OpraHu3aluu Hay4YHbBIX
HCCIICIOBAHNH;

— HaBBIKAMH W3JIOKCHUS TIOJYYCHHBIX 3HAHHWNA B BHJIE OTYETA O MPOXOKICHUU
MPaKTHUKH.

2 KpaTkoe coaep:kaHue y4eOHOH NPaAKTHKH

Pazoen 1. llenu u 3a7a4v 03HAKOMUTEIBLHOM MPakTUKUA. OpraHu3alliOHHO-METOIUYECKHE
MeponpusaTs. MHCTpyKTaxu Ha pabodeM MecTe.

Pazoen 2. O3HakomiieHHE C UCTOPHEH M OpraHu3anvell Hay4dHBIX HCCIEIOBaHUM,
MIPOBOAMMBIX Ha Kadenpe (;1abopaTopuu, CTPYKTYPHOM IOIPA3/ICIICHUN ).

Pazoen 3. BeimonHenue wuHOuMBHUAYyadbHOro 3amaHus. COop, o0paboTka u
cucTeMaru3anusi H(HOPMAIMOHHOTO M AKCIIEPUMEHTAIILHOTrO MaTepuana. [loaroroBka oryera o
MPOXOKJICHUH 03HAKOMUTEIbHOMN MPAKTUKH.

4 O0beM yueOHOM NPAKTHKH

B
. B akanem.
Bunsl yaeOHOM paboThI 3aYETHBIX
yacax
SIMHUTIAX
OO6masi TpyA0eMKOCTh THCIIUILIHHBI 110 y4eOHOMY TJIAHY 3 108
Konrakrhas padora (KP): 2,22 80
NuauBuyanbHOE 3a/1aHNE 2,22 80
CamocrositenbHas padora (CP): 0,78 28
CamocTosATeTbHOE OCBOCHUE 3HAHUM, YMEHUN U HABBIKOB 110 0,78 28
nporpamme yueOHOM MPaKTUKH
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM - -
B
. B actponom.
Bunpr yue6HOM paboTh 3a4ETHEIX
Jacax
eIMHHIIAX

OO0mas TPyA0eMKOCTh JHUCHUIIMHBI 110 y4e0HOMY IJIAHY 3 81
KonTaktHas padora (KP): 2,22 60
NuauBuyanbHOE 33/1aHNE 2,22 60
CamocrositesibHas padora (CP): 0,78 21
CamMocTosATeIbHOE OCBOEHUE 3HAHUM, YMEHUI U HABBIKOB 110 0,78 21
nporpaMMe yueOHON MPaKTHKU
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM - -




5.4.2. lIpakTHKH YacTH, GOPMHUPYEMOii yHACTHHKAM 00Pa30BaTeJIbLHbIX OTHOIIEHUH
AHHOTanus padoyell MporpaMmMbl
«IIpou3BoOACTBEHHAS] MPAKTHKA: HAYYHO-HCCJIe0BaTe/bcKkast padora» (b2.B.01(H))
1 Heas IIpou3BOACTBEHHOH NPAKTUKH: HAYYHO-HCCJIEIOBATENbCKOH pPadoThl —
(dbopMupoBaHHEe HEOOXOAUMBIX KOMIETCHLUH ISl OCYILECTBICHHS HAayYHO-HCCIIeI0BaTEIbCKON
JesATEIbHOCTH 1O HarpasiaeHuto noarotosku 04.03.01 Xumus.

B pe3yabTaTe BBITIOJTHCHU S

[IpousBoaCTBEHHOM
UCCIIeIOBATENbCKON PabOThl 00YYaIOLIHIACS 10 IporpaMMe OakanaBpraTa JOIDKEH:

IMPAKTHUKU: HAay4YHO-

Obnadams cneayOUMMHI KOMIIETEHIUSIMU:

®opMupyemMble KOMIIETEHIHU

NHaukaTopbl 10CTHKEHUS KOMIIETeHIIH

YK-1. CnocobeH OCyHIeCTBIATh  IOUCK,
KPUTHYCCKHI aHAIN3 U CHHTE3 WH(OPMAIIHH,
IPUMEHSTh CUCTEMHBIN MOAXOM IS PEIICHHS
IIOCTaBJIEHHEIX 3a7a4

VK-1.1. AHanusupyeT 3amady, BBIACISS €€
0a30BBIE COCTABIIAIONINE;

VYK-1.2. Omnpenensier, HWHTEPUOPETHPYET U
pamkupyer uHpoOpMaNuoo, TpedyemMyro s
pelleHus: MOCTaBICHHON 3a1a4H;

YK-1.3. OcymecTBisieT MOUCK WHGOpMAIUU
JUISL  PELleHUs TOCTaBJICHHOW 3aJayu 10
pa3IMYHBIM THUIIAM 3aIPOCOB;

YK-14. TIlpu oOpabotke wuHbOpMauu
OTIMYaeT (PaKThl OT MHEHHI, UHTEpHpETALUi,
OILICHOK, (pOPMUPYET COOCTBEHHBIE MHEHUS U
CYXKIIEHUS, apTyMEHTHUPYET CBOM BBIBOJBI H
TOUYKY 3pEHHUS, B TOM YHUCIIE C MPUMEHEHUEM
¢mnoco(hckoro MOHATUHHOTO anmapara.

YK-15. PaccmarpuBaeT u  mpeqiaraet
BO3MO>KHBIE BapHAHTHI penreHus
MOCTAaBIIEHHOW  3a/Jayd,  OIEHUBas  UX

JOCTOMHCTBA U HCJOCTATKH

YK-2. Crnocoben ompenensirs Kpyr 3amad B
paMKax TIOCTaBJIEHHOM 1IIeMd M  BbIOMpATh
OINTHUMAJIbHEBIE CIIOCOOBI HX peumicHusd, UCXOAA
u3 JeHCTBYIOIIUX MIPABOBBIX HOPM,
UMEIOIINXCS PECYPCOB U OTpaHUYCHUI

YK-2.1. Omnpenensier Kpyr 3ajad B paMmKax
MOCTABJICHHOW II€JTH, ONPEIETISIET CBSI3H MEXITY
HUMHU

YK-2.2. Ilpemmaraer cmnocoObl penieHus
IOCTAaBJIEHHBIX  3a7a4 U OXHJaeMble
pe3yabTaThl,  OLEHWBAECT  IPEIJIOKECHHBIC

CIOCOOBI C TOYKU 3PEHUs] COOTBETCTBUS LIEIH
MpoeKTa

YK-2.3. IInanupyer peanusanuio 3aja4d B 30He
CBOEH OTBETCTBEHHOCTH C YI€TOM UMEIOIIUXCSI
pecCypcoB UM OrpaHMYECHUH, JACHUCTBYIOIIUX
MIPABOBBIX HOPM

YK-2.4 BroimonHseT 3amayn B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBHH  C
3aITAaHUPOBAHHBIMH PE3yJIbTaTaMU M TOYKAMHU
KOHTPOJIS, TPH HEOOXOJMMOCTH KOPPEKTHPYET
CHOCOOBI pereH s 3a1a4

YK-2.5. TlpencraBnser pe3ylnbTaThl NMPOEKTa,
mpeagaraeT BO3MOXXHOCTH WX HCIOJIb30BAHUS
W/WIIN COBEPILICHCTBOBAHUS




YK-4. Cnoco0GeH OCyIIecTBIATh JEIOBYIO
KOMMYHHUKAIIMII0O B YCTHOH U NHCbMEHHOMN
dopMax  Ha  TOCYJAapCTBEHHOM  SI3BIKE
Poccutiickoit denepanun U HHOCTPAHHOM(BIX)
sa3bIKe(ax)

VYK-4.1. Beibupaer ctuiabp oOmEeHUs Ha
p}’CCKOM A3BIKEC B 3aBHCHUMOCTH OT LOCIU H
YCIIOBUH TApTHEPCTBA;, amalTHPYEeT  pPEub,
CTUJIb OGH_IGHI/ISI " A3BIK JKCCTOB K CI/ITyaHI/IHM
B3aMMOJICHCTBUS;

VK-4.2. Benmer 1enoByr MNEpeNnucKy Ha
PYCCKOM SI3BIKE C YYETOM OCOOCHHOCTEH
CTHJIUCTUKH OQUIMATBHBIX U HEO(PHUIINATBHBIX
TTUCEM;

YK-4.5. IlyGnu4HO BBICTYNaeT Ha PYCCKOM
SI3BIKE, CTPOUT CBOE BBICTYILJICHHE C YYETOM
ayJIUTOPUU M LIEIH OOIIEHUS

YK-6. CriocoOeH yrpaBisiTb CBOUM BpEMEHEM,
BBICTpanBaTb U PCAJIU30BLIBATH TPACKTOPUIO
CaMOpa3BUTHUS Ha  OCHOBE  IMPHUHIIMIIOB
00pa3oBaHus B TEYCHUE BCEH )KU3HU

YK-6.1. Mcionb3yeT HHCTPYMEHTHI U METOIbI
yIpaBICHUS BPEMEHEM IIPU  BBIIOJIHEHUU
KOHKPETHBIX 3ajad, MIPOEKTOB, npu
JOCTUKEHHUH MMOCTABIICHHBIX I[eJICH;

YK-6.2. Omnpenensier MIPUOPUTETHI
COOCTBEHHOM  J1€ATENbHOCTH, JIMYHOCTHOTO
pa3BUTH U TPO(PECCHOHATBHOTO POCTA
YK-6.3. OuenuBaer TpeboBaHMs phIHKA TpyJa
U TIPEIJIOKECHUST 00pa30BaTENbHBIX YCIYT JUIS
BBICTpPAaUBaHUSI  TPACKTOPUU  COOCTBEHHOTO
po¢eCcCHOHAIBLHOTO POCTa

YK-6.4. Ctpout npodeccuoHaIbHYI0 Kapbepy
U OTIpE/IISIET CTPATErHI0 MPO(PECCHOHATBHOTO
pa3BUTHUS

YK-8. CnocobeH co3maBath U MOAIEPKHBATH
Oe3omacHble YCIOBHS >KU3HENESATEIBHOCTH, B

YK-8.2. Upentuduuupyer omacHele U
BpeIHbIe (DaKTOPBI B paMKax OCYIIECTBISIEMOM
JeSITeTbHOCTH

YK-8.3. BouBnsger mpobiembl, CBSi3aHHBIE C

TOM yucie npu BO3HMKHOBEHUU | HAPYIICHUSAMHU TEXHUKH O€30MacHOCTH Ha

Ype3BbIYAHBIX CUTYaLUH pabouem MecTe; MpenjgaraeT MeEpONpPUATHIX
o MPEIOTBPALLICHUIO Ype3BbIYATHBIX
CUTYalHi

IIK-1 Cnocoben BbiOupath u ucnoib3zoBaTh | IIK-1.1. Ilnmanupyer oTAenbHblE CTaAuH

TEXHUUYECKHUE CPEICTBA U METOJbl UCIBITAHUMN
JUId  PEUIeHHs UCCIEN0BaTEeIbCKUX  3ajad
XMMHUYECKON HAIPaBIE€HHOCTH, MOCTABICHHBIX
CHeHaINCTOM 0oJiee BBICOKOM KBaNU(PUKAITUN

UCCIIEJIOBaHMS TPU HAIUYUU OOIIETo IiaHa
HUP

IIK-1.2.T'0TOBUT »JIeMEHTHl JTOKYMEHTAIIUH,
MPOCKTHl ITUTAHOB U TPOTpamMM OTAEIbHBIX
stanoB HAP

IIK-1.3. BeiOupaer TeXHHYECKHE CPEICTBA
METOJIbl UCTIBITAaHUH (M3 HabOpa MMEIOIINXCS)
JUISL pellieHus MocTaBiaeHHbIX 3a1a4d HUP
IIK-1.4. 'oTOBHAT OOBEKTHI HCCIIEAOBAHHUS

IK-2 Crocoben OKa3bIBaTh
UH(OPMAILIMOHHYIO TIOJACPKKY CIEIUATUCTAM,
OCYIIECTBIISIOIIAM Hay4JHO-
HCCJIEIOBATEILCKUE PA0OTHI

MK-2.1. TIIpoBomuT TEpPBUYHBIA  TIOWCK
nHpOpMalMK 110 3aJJaHHON TemaTuke (B T.4., C
HCIOJIb30BaHNEM MAaTEHTHBIX 0a3 JaHHBIX)

IMK-3 CrocobeH BBINOIHITE CTaHAApPTHBIC
orepaiyu 1o npeiaraeMbIM METOIUKaM

IK-3.1. BeImoiHSIST CTaHJApPTHBIC ONEPAInN
MO Mpeajiara€MbIM METOJMKAM MPH PEIICHUU
KOHKPETHBIX MPO(eCCHOHATBHBIX 3a/1a4




IIK-4 Cnocoben wucnons3oBath monydeHHble | [IK-4.1. Vcronp3yeT 3HAHUS TEOPETHUYECCKUX
3HaAHUA TCOPCTUICCKUX OCHOB | OCHOB q)YHIIaMCHTaHBHBIX pasaciioB  XUMHHU
(GyHIaMEHTAFHBIX  pa3lelioB  XMMHU TIPH | PH PEIICHUH MPOPECCUOHATBHBIX 33124

peneHnr TpoheCCHOHATBHBIX 3a1a4

IIK-5 Cnocoben wucnons3zoBath ocHoBHbIE | IIK-5.1. Hcmosnb3yer OCHOBHBIE 3aKOHBI
3aKOHbl E€CTECTBEHHOHAYYHBIX JUCIMIUIMH B | €CTECTBEHHOHAYYHBIX THUCIUTIIHH B
npodeccHOHATBHON AEATeIbHOCTH poheCCHOHATILHON IEATEIbHOCTH

[ToaroToBUTh M MPENCTaBUTh K 3alIUTE HAy4YHO-HUCCIEIOBaTeNbCKyo padorty (HUP),
BBIIIOJJTHEHHYI0 Ha COBPEMEHHOM YPOBHE DAa3BUTHSl HAayKW W TEXHUKH M COOTBETCTBYIOILYIO
BBIOPAaHHOMY HaNpaBJICHUIO TOJATOTOBKU M IporpaMme oOydeHus. B mpeacraBieHHOM K 3aiiuTe
HUP nomkHBI MOTYYHUTH Pa3BUTHE 3HAHUS W HABBIKH, OJy4EHHBIE 00yJaroNMMCsl PU OCBOCHUH
mporpaMmaI 6aKaJIaBpI/IaTa, B TOM 4YHCIC HOpHU HU3YYCHHU CHCHUAIBHBIX JUCHUILJIUH.
[IpencraBnennas k 3amure HUP nomkHa comepkaTb OCHOBHBIC TEOPETHUYECKHE IOJIOKEHUS,
SKCHICPUMCHTAJIbHBIC PE3YJIbTATHI, IPAKTUYCCKUC JOCTUIKCHUA U BBIBOAbI U3 pa6OTbI.

2. Kparkoe coJiep:KaHue IIpou3BoacTBEeHHOM NMPAKTUKM: HAY4YHO-
HCCJIeI0BATEILCKOMH PadoThI
Pasoen 1. Beenenme — unenn u 3agaun HUP. OpranuzannoHHO-METOAMYECKHE

MepornpusaTs. MHCTpykTaxu Ha paboyem MecTe.

Paszoen 2. 3HakOMCTBO C OpraHM3alMell HayYHO-HCCIIEOBATEILCKON NeATeNbHOCTH,
CHUCTEMOHN YIpaBJICHUsS HAyYHBIMU HCCIENOBaHHUSAMH. [IpHUHIMIBI, TEXHOJOTHH, (OPMBI U
METOJIbI OPTaHM3AINH HAYYHO-UCCIICIOBATEILCKON JEATCIILHOCTH Ha TPUMEpPE OpraHHU3aIliH
HayyHOU paboThl Kadenpsl (mpobiemHol naboparopuu, HayuHoil rpynmbl). [lnanupoBanue
Hay4YHOU J€ATEIbHOCTH.

Pazoen 3. BeimonHenue wuHIMBHUAYyadbHOro 3amaHus. COop, o0paboTka
cucremarusanusi HHPopMalroHHoOro wmarepuana. Odopmienue ordeta. JludHoe ywactue
o0yJaromerocss B BBHIMIOJHCHUH HAyYHO-HCCIICOBATEILCKUX paboT Kadeapsl (CTPYKTYPHOTO
MOAPAa3ACIICHHUS ).

4 O0bem [Ipon3BoICTBEHHON MPAKTHKH: HAYYHO-HCCJIEI0BATEIbCKOI PadoThI

. B 3auerHbIX B akaznem.
Bunsl yaeOHOM paboThI
SIMHHIIAX qacax
OO0mas TPyA0eMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 11 396
KonTaktHas padora (KP): 3,56 128
KonTakTHas pabora c npemnojgaBaTeneM 3,56 128
CamocrositenbHas padora (CP): 7,44 268
CamocTosTeTbHOE OCBOCHUE 3HAHUM, YMEHUW U HABBIKOB 110 7,44 268
nporpamme HUP
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM - -
N B 3auerHbIX B actpoHom.
Bunsl yaeOHOM paboThI
SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JUCIUILIUHBI 110 y4eOHOMY IJIAHY 9 297
KonTaktHas padora (KP): 3,56 96
KonraktHas paboTa ¢ npernogaBareneMm 3,56 96
CamocrositesibHas padora (CP): 7,44 201
CamocTosiTeTbHOE OCBOSHHE 3HAHUM, YMEHUN U HABBIKOB TI0 7,44 201
nporpamme HUP
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM - -




AHHOTanus padoyeil NPOrpaMmbl
«IIpon3BoaCTBEHHAS MPAKTHKA: MeAArornyeckasi NpaKTHKa»

Henu npakTuKu:

- B GOpMUPOBAHUHU Y O0YyYAIOUINXCS KOMIIETEHIMI, HEOOXOAUMBIX ISl BCECTOPOHHETO U

OCJICAOBATCIBHOTO  OBJIAACHUSA

OCHOBHBIMHA

BUJAMH  TPO(ECCHOHATLHOW  JIEATEeIHHOCTH,

o0ecreyeHny CBA3M MEXKIY TEOPETHUECKON U MPAKTUYECKOM MOATOTOBKON 00y4YaroInXcs;
- B (OpMHUPOBAHHU TOTOBHOCTH K OCYILIECTBICHHUIO MPO(ECCHOHANBHOM IESATEIbHOCTH B COOTBETCTBHH C
HOPMAaTHBHBIMU ITPABOBBIMHU aKTaMH B cepe 00pa3oBaHus U HOpMaMH PO eCcCHOHATBHON STHKH.

B pesynbrare mNpoXoKAEHHS NPAKTHKU CTYAEHT JOJDKEH MPUOOPECTH CIeAyroIIne
npodecCHOHATbHBIC KOMITETECHITUHN U WHIUKATOPHI UX TIOCTHXKEHUS:

Koa n nanmenoBanue 1K

Kox u HaumeHoBaHue nHaAMKaTopa nocruxkenus IK

ITIK-6 CriocoGen yuyacTBOBaTh B
pa3paboTke OCHOBHBIX U
JOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX
MporpaMM, pa3padaTbiBaTh OT/IEIbHBIC
UX KOMIIOHEHTHI (B TOM YHCIIE C
ucrnonb3oBanuem MKT)

IIK-6.1. Pa3pabaTsiBacT mporpaMmbl Y4eOHBIX MPEIMETOB
B COOTBETCTBUU C HOPMATUBHO-TIPABOBEIMH aKTaMHu B cepe
00paszoBaHus -

IIK-6.2. [IpoexTupyeT HHANBUAYATbHBIE 00pa30BaTEIbHbIC
MapIIpyThl OCBOCHHUS IPOrPaMM y4E€OHBIX IIPEIMETOB B
COOTBETCTBUH C 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU
o0yyJaronmxcs

IMK-6.3. OcymectBisier 0TOOp MEJaroruv4ecKux M JAPYrux
TEXHOJIIOTMH, B  TOM  4HClIe  WH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~NpPU  pa3pabOTKe OCHOBHBIX U
JIOTIOJIHUTEIIbHBIX 00pa30BaTEeNbHbIX IPOrPaMM

ITK-7 CniocoGeH opraHn30BbIBaTh
COBMECTHYIO ¥ HHIBHTyaIbHYIO
y4eOHYI0 U BOCTIUTATEIbHYIO
JeSITeTbHOCTh 00YUJaIOMIUXCS, B TOM
qucie ¢ 0coOObIMU 00pa30BaTEIbHBIMU
MOoTPeOHOCTSIMH, B COOTBETCTBUH C
tpeboBanusimu PI'OC

ITIK-7.1. Ucnonp3yeT negarorunyecki 000CHOBAHHbIE
coJepxkaHue, GopMbl, METOIbI ¥ IPUEMBI OPTaHU3ALUN
COBMECTHOM M UHJUBUYaIbHOU yueOHON U
BOCIIUTATEIbHOMN EATEIIbHOCTU 00Y4atOLNXCsl, B TOM
YHclie ¢ 0cOObIMU 00pa30BaTEIbHBIMU NOTPEOHOCTSIMH.

MK-7.2. ®opmupyeT MO3UTUBHBIN TICUXOJIOTHYESCKHHA
KJIMMAT B TPYIIE U YCIOBUs AT 100poXkKenaTeabHbIX
OTHOULIEHUN MEX1y 00y4YaIOUMMHUCS C YYETOM HX
IIPUHAUIEKHOCTU K Pa3HBIM 3THOKYJIBTYPHBIM,
PEJIMTHO3HBIM OOITHOCTSM M COLUANIBHBIM CIIOSIM, @ TaKKe
pa3INYHbIX (B TOM YHCIIE OTPAaHUYEHHBIX) BO3MOXKHOCTEH
3JI0POBBS.

IIK-7.3. OcymiecTBisieT MeIarornyeckoe COMpPOBOXKACHUE
COLMAIM3AMU U TPOPECCHOHATHLHOTO CaMOOIIPEIEICHUS
o0yJarouuxcs.

B PE3YIbTATC U3YUCHUS NUCHUILIINHBI CTYACHT OOJUKCH:

3HAThb:

- OCHOBHBIC HOPMAaTHUBHO-IIPABOBBLIC AKThI B C(bepe 06p3.30BaHI/I}I U HOPMBI

poeCCHOHAIBHON ITHKH,

- OCHOBHBIC 3aKOHOMCPHOCTH BO3pPACTHOI'O Pa3BUTUSA KOTHUTHBHON U JIMYHOCTHOMH

cdep 00yyJaromuxcs,
00pa3oBaTeNLHOTO MpoIiecca.

Hay4YHO-00OCHOBAaHHbBIC

3aKOHOMCPHOCTHU opranmu3anvun

- IpaBWJIa U HOPMBI OOIICHUS, TPEOOBAHUS K PEUEBOMY IMOBEACHHUIO B PA3IUYHBIX
KOMMYHUKATUBHO-PEUYEBBIX CUTYaLUsX;

yMeTh:

- AHAJIM3UPOBATL HOPMATUBHO-IIPABOBLIC 4KThI, PETYIHUPYIOIUC ACATCIILHOCTD

o0OpasoBaTenbHON

OpraHu3alNH, u

HOPMAaTUBHO-ITPABOBLIC JOKYMCHTHEI,




perjJaMeHTHpYIOIINE TPY MeJarornueckux paboTHHUKOB;

- MOJENUPOBAThH U TPOCKTUPOBATH O0PA30BATENBHYIO Cpeny AN (HOpMHpPOBAHUS
pe3yJbTaTOB O0yUYEHUS], B TOM YUCIIE B COOTBETCTBYIOIIUX MPEAMETHBIX 00JIACTSAX CPEAHETO
o0pa3oBaHusi, B LENAX JIOCTHKEHUS JIMYHOCTHBIX, MPEAMETHBIX M METaNpPeIMETHBIX
pe3ynbTaToB OOYUEHHUsI CO3/1aBaTh PEUYEBbIC BHICKA3bIBAHMS B COOTBETCTBUM C ATHUECKUMH,
KOMMYHUKATUBHBIMU, PEUYEBBIMU U SI3IKOBBIMH HOPMaMU;

BJIA/IeTh!

- croco0aMy IJIaHUPOBAHUS CBOOOTHOTO BPEMEHU U MPOSKTHPOBAHUS TPAEKTOPUHU
po(hecCHOHANBHOTO U IMYHOCTHOTO POCTA;

- HaBBIKAMH OLICHKH CIIEIU(DUKH OCYIIEeCTBICHUS PO(HECCUOHATLHON IEATEIIBHOCTH
B COOTBETCTBUU C HOPMATHBHBIMU NPABOBBIMU aKTaMH B cpepe 0OpazoBaHUs U HOPMaMHU
po(hecCHOHATLHOM ITUKY;

- IPUEMaMH CO3J]aHUS YCTHBIX M MUCbMEHHBIX TEKCTOB PA3IMYHbIX KAHPOB B
npoiiecce y4eOHO-HAyYHOTO OOILECHHUS.

3. Kpartkoe conep:xxanue IIpou3BoacTBeHHOM NPAKTUKHU: MeIArOrn4ecKoil NPaKTUKU
Paszpnen 1. BBenenue: nenu u 3a1aun
Paznen 2. 3nakoMcTBO ¢ 00pa30BaTENbHBIM YUpPEKACHUEM
Pa3nen 3. BeinonHenne MHAMBUYAIBHOTO 33aHUS

2. Oo6bem IIpou3BoICTBEHHON MPAKTHKHU: MeIArOrHYeCKO MPAKTUKH
N B 3auetHbIX B akagem.
Bunpl yueOHO#H paboThl A
eIMHUIIAX Jacax
O01asi TPY10€MKOCTh NPAKTHKH [0 Y1eOHOMY ILIAHY 4 144
KonraktHan padora (KP): 1,11 40
CamocrosiTeibHas padora (CP): 2,89 104
Buja KOHTpOJIsA: 324€T ¢ OLEHKOM - -

AHHOTanus padouei MporpaMmbl
«IIpousBoacTBeHHAs NPAKTHKA: NpeaauIIoMHas npaktuka» (b2.B.03(I1x))
1 Ieas IIpon3BoaCTBeHHOM NMPAKTUKH: NPENJIMIVIOMHON NMPAKTHKU — BBINOJIHEHHE
BBIITYCKHON KBaIM(PUKALIMOHHON pabOoThI.
2 B pesyabtare mnpoxo:xkaeHusi IIpou3BoaCTBEHHOH NPaKTHKH: NpPeIUNIOMHON
NPAKTHKHU 00y4alomuiics Mo nporpaMme 0akajaBpuara J10JKeH:
Obnadams CIEeaYIONMMU KOMIIETEHIIUSIMU:



dopmupyemMbie KOMIIETEHIIHT

NHaukaTopbl 10CTHKEHUS KOMIIETEHIHI

VYK-1 CnocoGeH  OCymecTBIATh  IOWCK,
KPUTHYCCKHI aHaIN3 U CHHTE3 HH(OpMAIHH,
NPUMEHSTh CUCTEMHBIN MOAXOM IS PEIICHUS
[IOCTaBJIEHHEIX 3a71a4

YK-1.1. AnanusupyeT 3anady, BbLIEISAS €€
0a30BbIE COCTABJISIONINE;

YK-1.2. Ompenenser, HHTEPIPETUPYET U
pamxupyer HHpOpMaNUIO, TpeOyemMyro s
pELLIEHMS TOCTAaBICHHOM 3a/1a4u;

VYK-1.3. OcymecTBisieT moucK WHGOPMAIIH
JUIs  peIIeHHs] TIOCTaBJIEHHOW 3aJadyd  T10
Pa3IUYHBIM THUIIaM 3alPOCOB;

VYK-1.4. TIlpu o6pabotke wuH(bDOpMaAIUU
oTianyaer (pakTbl OT MHEHHUH, HHTEPIPETALIUH,
OLIEHOK, (OpMHpYET COOCTBEHHBIC MHEHMS U
CYXJECHMsI, apI'yMEHTUPYET CBOM BBIBOJBI U
TOYKY 3PEHHUS, B TOM YHUCIIE C NPUMEHEHUEM
¢mnoco(hckoro MOHATUHHOTO amnmapara.

YK-15. PaccmarpuBaeT u  mpeqiaraeT
BO3MO>KHBIE BapHAHTHI penreHus
NIOCTABJICHHOW  3aJa4yd,  OLECHUBAs  HUX

JOCTOMHCTBA U HCAOCTATKH

YK-2 CrnocobeH ompenensTh Kpyr 3angad B
paMKax TIOCTAaBJICHHOW 1€ W BHIOMpATH
OINTHUMAJIbHEBIE CIIOCOOBI HX pemicHud, UCXO0Oda
U3  JCHCTBYIOIIMX  TIPAaBOBBIX  HOPM,
UMEIOIIMXCS PECYPCOB U OTPAaHHYCHU I

YK-2.1. Onpegenser Kpyr 3agad B paMKax
MIOCTaBJICHHOU IENTH, ONPEICIISET CBSI3H MEXKITY
HUMU

YK-2.2. Ilpemmaraer cmocoObl  penieHus
MOCTaBICHHBIX  3a/a4 U OXHJAeMbIe
pe3yabTaThl;  OLEHHBAECT  IPEIIOKCHHBIC
CHOCOOBI C TOYKH 3PEHUS] COOTBETCTBUS LIEIH
MpoeKTa

YK-2.3. [Inanupyet peanu3anuio 3a7ayd B 30He
CBOEH OTBETCTBEHHOCTH C YUE€TOM UMEIOIIUXCS
pEeCypcoB UM OrpaHMYEHUH, JACHUCTBYIOIIUX
MIPABOBBIX HOPM

YK-2.4 BroimonHseT 3amaud B 30HE CBOeEH
OTBETCTBEHHOCTH B COOTBETCTBHUH C
3alJIaHUPOBAHHBIMU pe3yJIbTaTaMU M TOUKAMHU
KOHTPOJIS, TPU HEOOXOMMOCTH KOPPEKTUPYET
CoCcOO0BI pelIeHus 3a1a4

YK-2.5. TlpencraBnser pe3ynbTaThl NMPOEKTA,
npesiaraéT BO3MOXKHOCTH UX HCIOJIb30BaHUS
W/WIIN COBEPILIEHCTBOBAHMS




YK-4. CnocobeH OCyIIeCTBIATh JICTOBYIO
KOMMYHUKAaIM}l0 B YCTHOM U NHMCbMEHHOHN
dopMax  Ha  TOCYIZapCTBEHHOM  SI3BIKE
Poccuiickoit ®denepannn 1 MHOCTPAHHOM(BIX)
s3bIKe(ax)

YK-4.1. Beibupaer crTuiab 0OmeHUS Ha
PYCCKOM sI3BIKE€ B 3aBUCHUMOCTH OT IEIH U
YCIIOBUU TApTHEPCTBA; agalTHPYEeT pPEub,
CTHJIb OOIICHHS M S3BIK KECTOB K CHUTYaIlUSM
B3aHUMOJCHCTBUS;

VK-4.2. Bener 1enoByl MNEpeNnucKy Ha
PYCCKOM SI3BIKE C Y4YE€TOM OCOOEHHOCTEN
CTHJIUCTUKH O(QUIMATBHBIX U HEO(DUIIHATIBHBIX
IHCEM;

YK-4.5. Ily6in4yHO BBICTYNAeT Ha PYCCKOM
A3BbIKE, CTPOUT CBOE BBICTYIUIEHHE C YYETOM
ayJUTOPUU U LIeNH OOIIEHUS

YK-6. CriocobeH ympaBisiTb CBOUM BpEMEHEM,
BBICTpanBaTb U PCAJIU30BLIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha  OCHOBE  INPUHIIMIIOB
00pa3oBaHus B TEYCHUE BCEH )KU3HU

VYK-6.1. Mcnonb3yer HHCTPYMEHTBI B METOIbI
yIPaBICHUS BPEMEHEM IMIPH  BBITOJIHEHUU
KOHKPETHBIX 3ajad, MIPOEKTOB, npu
JOCTH>KEHUH MTOCTABJICHHBIX IIETICH;

YK-6.2. Omnpenensier MIPUOPUTETHI
COOCTBEHHOW  J€SITEIBHOCTH, JIMYHOCTHOTO
pa3BUTHUS U TPOPECCUOHAIBHOTO POCTa
YK-6.3. OuenuBaer TpeboBaHHs PBIHKA TPYAa
U TPEUIOKEHHs] 00pa30BaTEIbHBIX YCIYT JUIS
BBICTPAWBaHUSI  TPACKTOPHH  COOCTBEHHOTO
npohecCuoHaNBFHOTO POCTa

YK-6.4. Ctpout npodeccHoHaIbHYI0 Kapbepy
U ONpeJeNsieT CTpaTeruo mpodeccCuoHaIbHOro
pa3BHUTHSI

YK-8. CnocobeH co3maBath U MOAIEPKHBATH
Oe30macHbIe YCIOBUS JKU3HEAEATENbHOCTH, B
TOM yucie npu BO3HHKHOBEHUU
YpE3BbIYANHBIX CUTYALIUI

YK-8.2. Upentuduuupyer omacHble U
BpeaHble (DaKTOPBI B paMKaxX OCYIIECTBIISEMOM
JeSITebHOCTH

YK-8.3. BrusBiser mpoOiiembl, CBSi3aHHBIE C
HapyLIeHUSIMU TEXHUKHM O€30IacHOCTH Ha
pabouemM MmecTe; TpeayaraeT MepONPHUATHIX
o IPEJOTBPALCHUIO Ype3BbIUaHBIX
CUTYalHil

OIIK-1  CnocobeH  aHanM3MpoBaTh U
UHTEPIPETHPOBATh PE3YNIbTAThl XUMHUYECKUX
HKCIEPUMEHTOB, HAOIIOJCHUI U N3MEPEHU I

OIIK-1.1. Cucrematuzupyer U aHaJIU3UPYET
pe3yabTaThl  XUMHYECKHX  JKCIIEPHMEHTOB,
HaOJII0ICHUI, U3MEPEHNU, a TaKXke
pe3yabTaThl PAacyeTOB CBOWCTB BEIIECTB U
MaTepHaoB

OIIK-1.2.  TlpexnmaraeT  HMHTEPIPETAIHIO
pe3yabTaTOB COOCTBEHHBIX HKCIEPUMEHTOB U
pPacYeTHO-TEOPETHUECKUX pabort c
UCTOJBb30BAHUEM  TEOPETHUYECKUX  OCHOB
TPaJUIIMOHHBIX M HOBBIX Pa3/Ie]IOB XUMHUH
OIIK-1.3. ®opmynupyeT 3akiIIOYeHUS U
BBIBO/IBI o pe3yibTaTamMm aHaym3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
IKCIIEPUMEHTATBHBIX u pacueTHo-
TEOPETUIECKUX pabot XUMAYECKOH
HaTpPaBICHHOCTH




OIIK-2 CniocobeH mpoBOIUTE C COOTIOICHIEM
HOPM TEXHUKH OE€30MacHOCTH XHUMHUYCCKHIA
OKCIEPUMEHT, BKIOYas CHHTE3, aHau3,
U3y4YCHUE CTPYKTYPbl M CBOWCTB BEIECTB U
MaTepualioB, MCCICIOBAHUE IPOIECCOB C HUX
y4acTHEM

OIIK-2.1. PabGortaer ¢  XMMHYECKHUMHU
BEIIECCTBAMH C COOJIIOJICHUEM HOPM TEXHHUKHU
0e30IMacHOCTH

OIIK-2.2. TIpoBOOUT CHUHTE3 BEIIECTB U
MaTepuaioB paszHou [IPUPOABI c
HCIT0JB30BaHUEM UMEIOIIUXCS METOIUK
OIIK-2.3. TIpoBOAMUT CTaHAAPTHBIE ONEpalUU
JUTSL OTIPEICIICHUST XUMUYECKOTO M (Da30BOro
COCTaBa BEIIECTB M MAaTEPHAJIOB HA UX OCHOBE
OIIK-2.4. ITpoBOauT McCaea0BaHMS CBOWCTB
BEIIECTB M MAaTEPHAJIOB C HCIIOJIb30BAHHEM
CEpUIMHOT0 HAYYHOT'O 000PYIOBAHHUS

OIIK-3 CmnocobeH mNpUMEHSATh PacyeTHO-
TEOPETUIECCKUE METOJIBI JJIsI U3YYCHUS CBOHCTB
BCIIECTB M IMPOIECCOB C HX YYaCTHEM C
UCTIOJIb30BaHUEM COBpEMEHHOMU
BBIYUCIUTEIILHOU TEXHUKHU

OIIK-3.1. [IlpumeHser TeopeTUYECKHEe U
MOJYSMITUPUYCCKHE MOJCIN TIPH PEIICHUU
3aJ1a4 XUMUYECKOM HATIPABICHHOCTH
OIIK-3.2. Ucnonszyet CTaHJapTHOE
IpOrpaMMHOE O0ECIeUEHUE TMPU PEHICHUU
3aJ1a4 XUMUIECKOW HAPaBICHHOCTH

OIIK-4 CoocoOeH muaHUpOBaTh  PabOTHI
XUMHUYECKOW HAIpaBICHHOCTH, 00pabaThIBaTh
U UHTEPIPETHPOBATH MOJYUCHHBIC PE3YIbTAThI
C HCIIOJIb30BAHUEM TECOPCTHUYCCKUX 3HAHUU H
PAaKTUYCCKUX HaBBIKOB pelieHus
MaTEeMATHYECKHUX ¥ (PU3UICCKHUX 33129

OIIK-4.1. Hcnons3dyer 0a30Bble 3HAaHUS B

o0lacTH  MaTeMaTKu W (QU3UKK  TIPH
IUITAHUPOBAHUU pabor XUMUYECKOH
HaNpaBICHHOCTH

OIIK-4.2. Oo6pabareiBaeT JIaHHBIE c
UCIIOJIb30BaHUEM  CTAaHAAPTHBIX  CIIOCOOOB
anmnpoKCUMaIUN YUCICHHbBIX XapaKTEPUCTUK
OIIK-4.3.  UnatepnpernpyeT  pe3yiabTaThl

XUMHUYECKHX HaOJIIOJCHUH C HCIOJIb30BAHUEM
(hU3MYECKUX 3aKOHOB U IIPEJICTaBICHUN

OIIK-5 Cnocoben HCIIOJIb30BaTh
CYIIECTBYIOIIHE TPOTPAMMHBIC MPOIYKTHI U
uH(pOpMalMOHHBIE 0a3bl TaHHBIX IS PELICHUS
3a7a4  TPOo(PeCCHOHANBHON JIESITEIIBHOCTU C
y4eToM OCHOBHBIX TpeOoBaHMI
nH(pOpMaIIMOHHOM 06€301MacHOCTH

OIIK-5.1. MHcnons3yer coBpemeHHble |T-
TEXHOJIOTHH TIpU cOope, aHau3e, 00padboTke 1
NpeACTaBICHUN HWHPOPMALUU XUMUYECKOTO

npoduns
OIIK-5.2. CoOmronaer HOPMBI
MH(POPMaITMOHHOMN 0€301acHOCTH B

npo¢eCCuOHATBHON JAEATETHHOCTH

OIIK-6 CriocobeH mpencTaBisTh Pe3yabTaThl
CBOEH paboThI B YCTHOW M MUCbMEHHOU popme
B COOTBETCTBUM C HOpPMamMHM M IpaBUIIaMH,
MPUHSTBIMU B npodeccruoHaIbHOM
cooO1iecTse

OIIK-6.1. IIpencraBnsieT pe3yabTaThl PabOTHI
B BHJE OTYeTa IO CTAaHAAPTHOH Qopme Ha
PYCCKOM $I3bIKE

OIIK-6-2.  IlpencraBmser  WH(MOPMAIHIO
XUMHUYECKOTO  COJEp)KaHUsl € y4eToM
TpeOoBaHMil OnbIMOrpapuuecKon KyJIbTypbl
OIIK-6.3. TIpencraBnsieT pe3ynbTaTbl pabOThHI
B BHJE TE3HCOB JOKIaJa Ha pPYCCKOM U
aHIJIMHCKOM  SI3BIKE B COOTBETCTBHU  C
HOpMaMH ¥ TIpaBHJIaMH, TPUHITHIMH B
XMMHUYECKOM COOOLIECTBE

OIIK-6.4. TOTOBUT mNpe3eHTalUI0 MO TeMe
paboTHI W MPENCTaBIsET €€ Ha PYCCKOM H
AHTJIMHCKOM SI3bIKaX




B pesynbTate nu3ydeHust JUCIUILIMHBI CTYIEHT JT0JKEH:

3uams:

— TOIXOAbl K OpraHM3allMd  CaMOCTOSITENIPHOM W KOJUIGKTUBHOM  HAay4HO-
UCCIIEI0OBATENBCKOM PaboOTHI;

— MPUHLUIBI OPraHU3aLUK [IPOBEIEHUS SKCIIEPUMEHTOB U UCIIBITAaHUI;

— TPUHLHUIBI U CIIOCOOBI 3alIUThl 0OBEKTOB MHTEIUIEKTYallbHOM COOCTBEHHOCTH U
KOMMEPIHATU3aIIH IIPaB Ha 0OBEKTHI HHTEIUIEKTYaIbHON COOCTBEHHOCTH.

Ymemo:

— BBINOJHATH IOMCK, 00pabOTKy, aHAJM3 M CHUCTEMATH3aLMI0 HAyYHO-TEXHUYECKOU
nHpOpPMAIIUY, OCYIIECTBIISATH BBIOOP METOIAMK W CPEICTB pEIICHUs 3aaad, MOCTaBJICHHBIX
MIPOrpaMMOil MPaKTUKH;

— TOpPOBOAMTH XHUMHUYECKUH HKCHEPUMEHT C  COOJIOJEHMEM HOPM  TEXHUKHU
0e30I1acHOCTH;

—  BBINOJHATH 00paOOTKY U aHAIMU3 PE3YJIbTaTOB SKCIIEPUMEHTOB U UCIIBITAHU;

— aQHAIM3UPOBATh BO3HHUKAIONIME B  HAYYHO-HCCIEAOBATEIbCKON  JESATEIbHOCTH
3aTpyJHEHUS U UCKATh IyTH UX Pa3pelICHHUs.

Braoemy:

— mpueMaMu pa3pabdOTKH IUIAHOB U MPOTpaMM MPOBEICHUS HAYYHBIX UCCIIeI0OBAaHUI;

— HaBbIKAMHU U3JIOKEHHUS TONYYCHHBIX 3HAHUW B BHUAEC OTYETA O MPOXOKIACHUU
MPAKTUKH.

3 Kpartkoe conep:xanue [Ipou3BoACTBEHHOM NPAKTUKHU: NPeTHIIJIOMHON MPAKTUKHU

Pazoen 1. Beeoenue: yenu u 3a0auu npedOuniomHou npakmuxu

[lenu w 3agauyu  NOPEAJUIIOMHON  mpakTuku. OpraHU3alMmOHHO-METOAMYECKUE
MeponpusaTus. MHCTpykTaxu Ha paboyeMm MecTe.

Pa3zoen 2. Opeanuzayus u vinoninenue HayuHo-uccied08amenbcKux pabom

Opranuzanys Hay4HO-UCCIEAOBATEIbCKON JAESITEIbHOCTU. YIIPaBJIECHUE HAayYHBIMU
uccinenoBanussmMu. OpraHuzanus W IUIAHUPOBAHUWE HAYYHO-UCCIIEIOBATENBCKONH pPa0OTHl Ha
kadenape (mpoOjemMHON J1abopaTopuu, HAYYHOM TPyMMbl). 3HAKOMCTBO C HAyYHBIMH
JOCTIDKEHUSIMM B M30paHHON 00JacTH XUMHUM, HW3y4eHHME IEepCHEeKTHBHBIX HalpaBJICHUI
uccienoBaHui B cepe npodeccuoHanbHON AeITEIbHOCTH 00yUYaroIerocs.

Pazoen 3. Buwinonmenue  umnousudyanvrozo 3aoanus. Coop, obpabomka u
cucmemamuszayusi mamepuana. Ogopmnenue omuema.

Beimonnenne wuHauBuayanbHoro 3aganus. COop, o0paboTka U CUCTeMaTH3allHs
MH(OPMALIMOHHOTO ¥ AKCIIEPUMEHTAJIBHOTO MaTepuana. Ydactue oOydvarouierocss B
BBINOJIHEHUH HAayYHO-HCCIeI0BaTeNbCKUX padboT kadenpsl. OdopmiieHne oTueTa.

4 Oobem IIpon3BoACTBEHHOM NPAKTHKHU: NPEIAMIIOMHON NPAKTUKH

B
. B akagem.
Bunsl yueOHoI paboThl 3aYETHBIX
Jacax
SIMHHIIAX
O01as Tpya10eMKOCTb IMCUUILUIUHBI 10 Y4eOHOMY IJIAHY 9 324
Konrakrhas padora (KP): 5,33 192,4
NuauBuayaibHOE 3a/1aHNe 5,33 192,4
CamocrositeibHas padora (CP): 3,67 131,6
CamocTosiTeTbHOE OCBOSHUE 3HAHUM, YMEHUN U HABBIKOB 110 3,67 131,6
porpaMMe MPEUTILIOMHON TPAKTHKU
Buja koHTpOJISI: 3a4eT ¢ OLEHKOM - -




B
N B actponom.
Bunsl yueOHoI paboTh 3a4ETHBIX
qacax
SIMHHIIAX
O01mas Tpya10eMKOCTh JMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 9 243
KounrakThas padora (KP): 5,33 144
NuauBuayaibHOE 3a/1aHNe 5,33 144
CamocrositesibHas padora (CP): 3,67 99
CamocTosiTeTbHOE OCBOCHUE 3HAHUM, YMEHUN U HABBIKOB T10 3,67 99
IporpaMMe MNP TUINIOMHON PAKTHKH
Bua xoHTpOJIA: 3a4eT ¢ OLEeHKOM - -

5.5. T'ocynapcTBenHast utoroBasi arrecranus: Iloaroropka Kk npoueaype 3aliuThbl U
3alMTA BBITYCKHON KBasnukannonnoi padorsl (b3.01)

1 Ileap rocyaapcTBeHHOl HTOroOBOil AaTTeCTAllMM: MOJATOTOBKH K Mpoueaype
3alIUTHl M 3aIIMTHI BbIMYCKHOW KBaJM(PUKANMOHHOW padoThl — BBbIAIBJIEHHE YPOBHS
TEOPEeTUYECKOW M TMPAKTUYECKON MOJATOTOBICHHOCTH BBIMIYCKHUKA By3a K BBIIOJHEHUIO
npoeCCHOHATBHBIX 3aad M COOTBETCTBUS €ro moarotoBkd TtpedoBanusm PI'OC BO mo
HanpasieHuto noarotoBku 04.03.01 Xumus.

2 B pe3yabTare rocy1apcTBeHHOI HTOrOBOM aTTecTALMMU: MOATOTOBKH K Mpoueaype
3alUThl U 3AIUTHI BBIMYCKHOH KBAJM(PUKANMOHHOW PadoThl y CTyleHTa NMpoBepsieTcs
copMHPOBAHHHOCTD CJIEYHIIUX KOMIIETCHIHI, a TaKKe CJeIYIOIINX 3JHAHNH, YMEHUI 1
HABBIKOB, MO3BOJISIIOIIMX OLEHUTH CTeleHb IOTOBHOCTH O0y4amlMXxcsli K JajbHeHinei
npogeccuoHaIbHOI 1esITeTbHOCTH.

YHuBepcabHbIE KOMIETEHIIMU BBITYCKHUKOB M MHIUKATOPBI UX IOCTHKCHUS

Kareropus Kox u nanmenoBanue Kon u HauMeHOBaHMe MHAMKATOPA
(rpynma) YHHBEpCAJbHOM’ JAOCTHKEHHSI YHHUBEPCAJIbHOM KOMIETEeH U
yHHBepcaJbHbIX | koMmneTreHuuu (YK)
KOMIIeTeHI Ui

YK-1.1. Awnamusupyer 3agauyy, BbIIEISISI ee
0a30BEIE COCTABIISIOIINE;

YK-1.2. Ompenenser, HHTEPUPETUPYET U
pamxupyer uHPOpMALHMIO, TpeOyeMyro s
peleHns IOCTaBICHHON 3a1aui;

YK-1.3. OcymecTBisieT MOUCK WHPOPMAIIAN TSI
pelleHns MOCTaBICHHON 3afaydl 1O pa3IUYHbIM
THUIIaM 3aIIPOCOB;

YK-1.4. IIpu ob6pabGoTke MH(pOpMALMU OTIUYAET
(bakTel OT MHEHMH, HWHTEpPIpETaIfii, OIEHOK,
¢dopmMHupyeT COOCTBEHHbIE MHEHHUS M CYXKJEHHS,
apryMEHTHPYET CBOW BBIBOJIBI M TOUYKY 3PEHUS, B
TOM 4YHCIe C TMNpUMEHeHHeM (UI0COPCKOTO
MOHSTUHHOIO anmnapara.

YK-1.5. PaccmatpuBaer u npeiaraet
BO3MOJKHBIC BapHaHTBl PEIICHHs ITOCTABICHHOMN
3aJauu, OIIEHUBAas UX JOCTOMHCTBA U HEJJOCTATKH

YK-1.
Crniocoben
OCYIIECTBIIAATh  TOMUCK,
KPUTHYECKUM aHAIU3 U
CHHTE3 MH(pOpMaluy,
MPUMEHSTh CUCTEMHBIN
MOJXOJ JAJIsl PEIIEHUS
ITOCTaBJIEHHBIX 33]1a4

CucreMHOE U
KPUTHYECKOE
MBILJIEHHE




Pa3zpaboTka u

YK-2.
CriocobeH omnpenensTh
KpYT 3a/a4 B paMKax
MOCTaBJIICHHOM LIENIU U
BBIOMPATH

YK-2.1. Ompenensier Kpyr 3agad B paMKax
MOCTABJICHHOW LENH, OMpEIeNseT CBSI3U MEXIY
HUMU

VK-2.2. Ilpemmaraer  cnocoObl  pemicHUs
MOCTABJICHHBIX 33]a4 M OXKHJAaeMble Pe3yJIbTaThI,

peanuzanus ONTUMAJIbHBIE CHOCOOBI | OIICHUBAET MPEAJIOKEHHBIE CIIOCOOBI C TOYKH
MIPOEKTOB UX PELICHMS], UCXOs U3 | 3PEHUSI COOTBETCTBUS 1IEJIH MPOEKTA
JIEUCTBYIOLUX VYK-2.3. Ilnaaupyer peanu3anuio 3aaad B 30HE
MIPaBOBBIX HOPM, | CBO€l OTBETCTBEHHOCTH C YYETOM HMEIOIINXCS
UMEIOLINXCA PECYPCOB | PECYPCOB U OTPAaHUYECHUM, JEHCTBYIOLINX
Y OTpaHUYCHUIN IIPABOBBIX HOPM
YK-2.4 BrimonHser 3agadd B 30HE CBOeEH
OTBETCTBEHHOCTH B COOTBETCTBUU c
3aIJTaHUPOBAHHBIMU pE3yJbTaTaMH M TOYKaMHU
KOHTPOJS, TPH HEOOXOIUMOCTH KOPPEKTUPYET
CHOCOOBI peleHus 3a1a4
YK-2.5. IlpencraBiser pe3yabTaThl MpPOEKTa,
npearaeT BO3MOXKHOCTH HMX HCIIOJIb30BaHUS
W/WJTH COBEPIIICHCTBOBAHHUS
YK-3.1. Onpeaenser CBOIO poJib B COLMATEHOM
B3aMMOJICCTBUHU U KOMaHAHOU paboTe, UCXOIs U3
CTpaTeruu COTPYAHUYECTBA JIsl TOCTHXKEHUS
IIOCTaBJICHHOW LIeJIN
YK-3.2. IIpu peanuzanuu cBoel pojiu B
COLIMAJIBHOM B3aMMOJEUCTBUH M KOMaHIHOMU
VK-3 paboTe y4uThIBaeT OCOOEHHOCTHU TIOBEICHUS U
' HWHTEPECHI IPYTUX YUYACTHUKOB;
Criocoben P pyrix yi ’
YK-3.3. Ananusupyet BO3MOXHbIE OCIIEICTBUS
Komannnas OCYIIECTBIISATh . .
JUYHBIX JCUCTBUN B COIUATBLHOM
pabota u COITMATHHOE . .
N B3aMMOJICHCTBUM U KOMaHAHOH padoTe, U ¢
JTUAEPCTBO B3aUMO/ICHCTBUE u
Y4€TOM 3TOTO CTPOUT MPOTYKTUBHOE
pean30BbIBATh  CBOIO

POJIb B KOMaHIC

B3aUMO/ICIICTBHE B KOJUIEKTUBE;

YK-3.4. OcymectBiseT 0OMeH nHpopManueH,
3HAHHUSAMH U OIBITOM C YWICHAMH KOMaH/IbI,
OLIEHUBAET WU JIPYTHX WICHOB KOMAH/bI IS
JOCTH>KEHUS TIOCTAaBJICHHOM L1eNH;

YK-3.5. Cobntogaer HOpMbI U YCTaHOBJIEHHBIE
MpaBHJIa KOMaHIHOW PaOOTHI; HECET JINIHYIO
OTBETCTBEHHOCTb 32 pe3yJbTar




YK-4.
Criocoben
OCYLIECTBIISATh
JIETIOBYIO
KOMMYHUKAIUIO B
YCTHOM U MHUCbMEHHOU

YK-4.1. BeiOupaer cTuiib 001IeHUS Ha PyCCKOM
SI3BIKE B 3aBUCHMOCTH OT IIETTH U YCIIOBUH
MapTHEPCTBA; aIaITUPYET pedb, CTUIIh OOIICHUS U
SI3BIK KECTOB K CUTYAIUSIM B3aHMO/ICHCTBHS,
YK-4.2. Benet 1en0ByI0 MEPEnucKy Ha pyCCKOM
SI3BIKE C YY€TOM OCOOCHHOCTEH CTHIIMCTHKH
OoQUIMATEHBIX U HEO(UITUAITBHBIX ITHCEM;
VYK-4.3. Bexer nenoByro nepenucKy Ha
WHOCTPAHHOM $I3BIKE C YI€TOM 0COOCHHOCTEH
CTHIJIUCTUKH O(QHIIUATBHBIX TTHCEM H

KoMmyHuKkanus dbopuax tig | COLHMOKYIBTYPHBIX pasiuuui
YK-4.4. BoimoaHsAeT 1)1 TUYHBIX 1EJIeH TIepeBoT
rocy/1apCTBEHHOM
. . | odunmanbHBIX U MPO(ECCHOHANBHBIX TEKCTOB C
A3BIKE Poccutickon o
deeparn 4 | AHOCTPaHHOTO A3blKa Hil.pyCCKI/II/I, C PYCCKOTO
sI3pIKa Ha MHOCTPAHHBII;
MHOCTPaHHOM(BIX )
——— YK-4.5. [1y0nuyHO BBICTYHAET Ha PYCCKOM
SI3BIKE, CTPOUT CBOE BBICTYIIJIEHUE C YUETOM
ayJIUTOPUU U LIeIH OOIIEHUS
YK-4.6. YcTHO ipeicTaBisieT pe3yabTaThl CBOCH
JESATEIIBHOCTH Ha UHOCTPAHHOM $SI3BIKE, MOYKET
TI0J/IEPKaTh Pa3roBOP B X0OJI€ UX 00CYKICHHUS
MexKynbTypHOE YK-5. YK-5.1. OtmedaeT 1 aHanu3upyeT 0COOEHHOCTH
B3auMoeiictBue | Criocoben MEXKYJIbTYPHOTO B3aUMOICUCTBUS
BOCIIPUHHUMATh (mpeumy1iecTBa U BO3MOXHBIE TPOOIEMHBIE
MEKKYJIBTYPHOE CUTYaIlNH), 00YCJIOBJICHHBIC PA3INIUEM
pasHoobpasue 9TUYECKHX, PEITMTUO3HBIX U IEHHOCTHBIX CUCTEM;
oOuiecTBa B | YK-5.2. [IpemnaraeT crmocoObl MPeo10IeHUs
COLIMAIIBHO- KOMMYHHKATHBHBIX OapbepOB MPH
HUCTOPUYECKOM, MEXKYJIbTYPHOM B3aUMOJIEHCTBUN
TUYECKOM u
dunocodcrom
KOHTEKCTax

YK-5.3. Onpenensier ycaoBUsS UHTETPALIUH
Y4aCTHHUKOB MCKKYJIBTYPHOI'O BBaHMOHeﬁCTBHﬂ
JUISL JOCTHKEHUS TIOCTaBJICHHOM 1IEJIU C Y4ETOM
HCTOPUYECKOr0 HACIEAU U COLUOKYIBTYPHBIX
TpaJuLUN Pa3InYHbIX COLUAJIBHBIX IPYIIL,
3THOCOB M KOH(peccuit




YK-6.
CrocobeH  ympaBisTh
CBOUM BpPEMEHEM,
BBICTpanBaTh u
peann30BbIBaTh
TPaCKTOPHUIO
caMopa3BUTHS Ha
OCHOBC IMPUHIIUIIOB

O6pa3OBaHI/I$I B TCUCHHUC

YK-6.1. Mcrionb3yeT HHCTPYMEHTBI M METOIbI
yIpaBJICHUS BPEMEHEM IIPU BBITTOJTHEHUH
KOHKPETHBIX 3a/1a4, IPOCKTOB, MPU TOCTHKECHUU
MOCTaBJICHHBIX 1IETIeH;

YK-6.2. Onpeaenser npuopuTeTsl COOCTBEHHOM
NEeSITeNIbHOCTH, TMYHOCTHOTO Pa3BUTHS U
poheCCHOHATEHOTO POCTa

YK-6.3. OuenuBaeT TpeOOBaHUs PhIHKA TPYyAa U
MIPEUIOKEHUS] 00pa30BaTEIbHBIX YCIYT IS
BBICTpauBaHUS TPAEKTOPUU COOCTBEHHOTO
poheCCHOHATEHOTO POCTa

CaMOOprausa- | peei wpsmn YK-6.4. Ctpout npoeccnoHaabHyI0 Kapbepy U
T 1 OIIpeseNseT CTPATEr IO IPOhECcCHOHATBLHOTO
camMOpa3BHTHE pasBHTHS
(B TOM 1HCTIE YK-7.1. BwiOupaer  310poBbecOeperaromnme
3710poBLECOepe- YK-7. TEXHOJIOTHH JUIS TOIICPyKaHHUS 3JI0POBOr0 00pasa
HKEHHE) Crocoben YKU3HHU c y4eTOM (U3HOTOTHYCCKHUX
IO IEPKUBATh 0COOEHHOCTEH OpraHu3Ma U YCIIOBHH peain3aiuu
HOJIKHBINA YPOBEHb HpO(i)GCCI/IOHaJII)HOI\/JI JCATCIIBHOCTU
dusnueckoi YK-7.2. Ilnanupyer cBoe pabodee u CBOOOIHOE
[OATOTOBIEHHOCTH Ul | BPEMs IJIsl ONITUMAJIbHOTO coYeTaHus (pu3nueckoit
obecrieueHus M YMCTBCHHOH Harpy3ku U  OOCCICUYCHUs
OJTHOIICHHOMN paboTocrnocoOHOCTH
COIMATBHOM n | YK-7.3. Cobntogaer u mpomnaranaupyeT HOPMBI
npohecCHOHATLHOM 370poBOro  oOpa3a KHM3HMU B  Pa3IUYHBIX
JEATENBHOCTH KU3HCHHBIX CHTYallUsX U B TPO(ECCHOHATBHOM
JEATCIbHOCTH
YK-8. YK-8.1. Anammupyer  (axTOpsl  BpPEIHOTO
CnocoOeH co3/1aBaTh W | BIMSHUS ~ DJICMEHTOB cpensl  oburtaHus
be3omnacHoCTh MIOJIJICP’KUBATh (TEeXHUYECKHX CPEIICTB, TEXHOJIOTHUECKHUX
JKU3HENEesATeNlb- | Oe30MacHble  YCIOBHS | MPOLIECCOB, MAaTEPUAJIOB, 3/IaHUH M COOPYKEHUH,
HOCTH JKU3HEICATCIIBHOCTH, B | MPUPOIHBIX U COIIMATBLHBIX SBJICHHH )
TOM qucie npu | YK-8.2. Unentuduuupyer omacHble W BpEIHBIC
BO3HUKHOBEHUHU (hakTopbI B paMKaxX OCYIIECTBISIEMON
Ype3BbIYAHBIX JEATEILHOCTH
CUTyalun YK-8.3. BeusiBisier mnpoOieMbl, CBSI3aHHBIC C
HapyIICHUSAMU  TEXHUKH  OE30MacHOCTH  Ha

pabouyeM MecTe; NpeIaraeT MEpPONPUATUAX T10
IIPEIOTBPALCHUIO YPE3BBIYAHBIX CUTYALIUI
YK-8.4. PazpsicHsieTr mnpaBWiia TOBEICHHS IIPU
BO3HMKHOBEHUU YpE3BBIYANHBIX CUTyalui
MIPUPOJTHOTO M TEXHOTEHHOI'O IPOUCXOKIACHUS;
OKa3bIBaeT MEPBYIO IOMOIIb, ONKUCHIBAET CIOCOOBI
Y4aCTHsI B BOCCTAHOBUTEJIBHBIX MEPOIIPUATHSIX

O6H.[CHpO(I)CCCI/IOHaJ'ILHBIC KOMIICTCHI WU BBIITYCKHUKOB U MHAWUKATOPBI UX JOCTUIKCHUA

Kareropus
(rpynma)
oduenpodec-
CHOHAJILHBIX
KOMIIETEeHIUI

Koa v HaumenoBaHue

o0menpodgeccuoHaIbLHOM

komnerenuun (ITK)

Kon u HauMeHOBaHHe MHANKATOPA
AOCTHKeHHs 001enpodeccuoHAILHOM
KOMIIeTeHIIUH




OIIK-1 Crnoco6en | OIIK-1.1. CucremaTu3upyer M aHAIU3UPYET
aHAJIM3UPOBATh U | pe3yJapTaThl  XUMHUYECKHX  JKCIHEPUMEHTOB,
HUHTEPIPETUPOBATH HaOJIIO/ICHUH, U3MEPEHUH, a TaKkKe Pe3yabTaThl
pe3yabTaThl  XMMHMYECKHX | PaCU€TOB CBOKCTB BEILIECTB U MATEPUAJIOB
3KCIIEPUMEHTOB, OIIK-1.2. [Ipennaraer MHTEPIPETALHIO
HAOJIOACHUIN M U3MEPEHU | pe3yJlbTaToOB COOCTBEHHBIX JKCIIEPHMEHTOB H
pacYeTHO-TEOPETUYECKUX pabot c
HCII0JIb30BaHUEM TEOPETUUECKHUX OCHOB
TPaAUIMOHHBIX U HOBBIX Pa3JI€JI0B XUMHUHU
OIIK-1.3. DopMyIUpYyeT 3aKIOYEHUS U
BBIBO/IbI o pe3yapTaTaM aHanu3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
JKCIEPUMEHTAIBHBIX u pacyeTHo-
TEOPETUUECKUX pabot XUMUYECKON
O6uenpodec- HaIlpaBJIEHHOCTH
CHOHAILHLIC OIIK-2 Croco6en | OIIK-2.1. PaboTaet ¢ XUMHYECKUMU
HABLIKIL MIPOBOANUTH C COOJIIO/ICHHEM | BEUIECTBAMH C COOTIOCHINEM HOPM TEXHHUKHU
HOPM TEXHUKH | OE30MaCHOCTH
oe3omacHoctr xumudeckuit | OIIK-2.2. T[IpoBOIUT CHHTE3 BEIIECTB U
JKCIEPUMEHT, BKJIKOYAsl | MAaTepUajIOB pa3HOM MPUPOJIBI C
CUHTE3, aHAJIM3, M3YyYEHHUE | UCIOJIb30BAHUEM MMEIOIIUXCS METOAUK
ctpyktypel  u  cBoiictB | OIIK-2.3. [IpoBoauT cTangapTHBIC OTepaIiuu
BEUIECTB M  MAaTEepPHUANIOB, | ISl ONPEICIICHUS XUMUUECKOT0 U (pa3oBOro
HCCIIEIOBAaHUE IPOLIECCOB C | COCTAaBA BELIECTB U MATEPUAJIOB HA UX OCHOBE
HUX y4acTUEM OIIK-2.4. TlpoBOoauT WHCCIEIOBAaHUS CBOWCTB
BEIIECTB U MaTepUaloB C MCIOJIb30BAaHUEM
CEepUIHOT0 HAYYHOTO 000pYI0BaHUS
OIIK-3 Cnocoben | OIIK-3.1. IlpumeHseT TeopeTUYECKUE U
MIPUMEHSATD pacueTHo- | MOMYIMIUPUYECKUE MOJEIN TpU  pElICHUU
TEOPETUUECKUE METObI JIs | 3aJ]a4 XUMUYECKON HallPaBI€HHOCTH
n3ydeHus cBoiictB Bemects | OITK-3.2. Ucnonszyer CTaHJapTHOE
U IIPOIIECCOB C UX y4aCTHUEM IporpaMMHOC oOecrieuenne npu PEIICHUH
c HCITOJIB30BaHKeM | 33]1a4 XUMHUYECKOU HaIlpaBIE€HHOCTH
COBPEMEHHOM
BBIYMCIIUTENIBHOU TEXHUKU
OIIK-4 Cnoco0en | OIIK-4.1. cnonb3yeTr 6a30Bble 3HAHUS B
MJIAHUPOBATh paboThl | 006IACTH MaTeMaTUKU U PU3UKU TIPH
XUMHYECKON TJIAHUPOBAHUU Pa0OT XUMUYECKON
HaIpaBJIEHHOCTH, HaIpaBJIE€HHOCTH
o0OpabaTbIBaTh u | OIIK-4.2. Ob6pabatbiBaeT JTAaHHBIE c
HWHTEPIIPETUPOBATH WCIIOJIb30BAHUEM  CTaHJApTHBIX  CIOCOOOB
MOJIyYEHHBIE PE3YJIbTATHl C | alIIPOKCUMAIIMU YHCIICHHBIX XapaKTEPUCTUK
DrsnKo- HCII0JIb30BAHUEM OIIK-4.3. WNutepnpetupyer pe3yJIbTaThl
TEOPETUYECKUX 3HAHUW U | XUMHUYECKUX HAOIIOAEHUNH C HCIOJIb30BAHUEM
MaTeMaTHyecKas .
MPAKTUYECKUX HABBIKOB | (DM3MUECKUX 3aKOHOB U MPECTABICHUN
Y KOMITbIOTEpHAs
peleHusT MaTeMaTHYeCKHX
PaMOTHOCTR 1 GU3NYECKUX 3a/1a4
P HSF;ZI::HHH OIIK-5 Cnoco6en | OIIK-5.1. Ucnonb3yer coBpemennsie 1T-
npodeccHonaTsH HCII0Ib30BaTh TEXHOJIOTUH IIpU cOope, aHau3e, 00paboTKe U
CYLIECTBYIOIIHE Mpe/icTaBIeHUH HH()OPMALIUKU XUMHYECKOTO

OU IesITeIbHOCTH

MPOTrPaMMHBIE MPOIYKTHI U
nH(OpMaIMOHHBIE 0a3sl

npodus
OIIK-5.2. CoGmo1aeT HOPMBI




TAHHBIX JJIS PEIICHUs 3a/1a4
npodecCuoHATBHON
NESATEIbHOCTH C  Y4eTOM
OCHOBHBIX TpeOoBaHUI
MH(POPMAITMOHHOMN
0e301acHOCTH

nH(POPMAIIMOHHOI 6€30MacHOCTH B
npodecCHOHaTbHON AEATETLHOCTH

OIIK-6 CnocoGen
MPENCTaBIATh  PE3yIbTATHI
cBOEH paboOThl B YCTHOW W
MUCbMEHHOW  ¢dopMe B
COOTBETCTBUU C HOPMaMH U
MpaBWJIaMH, MPUHSATHIMU B
npodeccnoHaTbHOM
COOOIIIECTBE

IIpencrasnenue
pe3yJIbTaToB
npodeccroHab-
HOH
TS TeIbHOCTH

OIIK-6.1. [IpencraBnseT pe3yabTaThl pabOTHI B
BHJIE OTYETa MO CTaHAApTHOU popme Ha
PYCCKOM $I3bIKE

OIIK-6-2. [IpencraBnsieT nH(GOPMAIIHIO
XUMHYECKOTO COJIEPKAHUS C YIETOM
TpeboBaHMi OMOIHOTrpaPUIECKON KYIbTYpPhI
OIIK-6.3. [IpencraBisieT pe3yabTaTbl paboTHI B
BUJIC TE3UCOB JOKJIa/Ia HA PYCCKOM M
AHTIIUHCKOM SI3bIKE B COOTBETCTBHH C HOPMaMH
Y MPaBUJIAMH, TPUHATHIMU B XUMHYECKOM
COOOIIIECTBE

OIIK-6.4. T'0TOBHT NMpPE3CHTAIHIO IO TEME
paboThI ¥ TIPEJICTABIISCT €€ HA PYCCKOM H
AHTJIMHACKOM SI3bIKAX

HpO(beCCI/IOHaJ'II)HI)IG KOMIICTCHI MU BBIITYCKHUKOB MU MHAWKATOPLI UX JOCTUKCHUA

3anauya npogeccuonanbuoii | Kog u HammeHnoBanue Koa u HaumeHoBaHue
AEeATEJIbHOCTH npogdeccuoHaIbLHOM HHINKATOPA JOCTHKEHUS
KOMIIeTEeHIIUHN npogdeccuoHaIbLHOM
KOMIIeTCHIIHHU
OcyiecTBienue IIK-1 CnocoGen BbiOupats u | IIK-1.1. [Tnanupyer
BCIIOMOT'aTeJIbHON Hay4YHO- WCIIONb30BAaTh  TEXHUYECKHE | OTIEIbHBIE CTAIUU
HCCIIEI0BATEIBCKON CpeacTBa u METO/bI | UCCIICIOBAHUS MTPU HATUYUH
JIEATEIILHOCTH T10 PELLICHUIO WCOIBITAaHUNH  JUIsi  perneHus | obuiero miuana HUP
dbyHIaMeHTaIbHBIX 3a/1a4 HCCIEA0BATENbCKUX 3anay | [IK-1.2.'0TOBUT 31€MEHTHI




XUMHUYECKOH
HaIpaBJIEHHOCTH;

pa3paboTKa BEIIECTB U
MaTepUalioB, CO3aHUE HOBBIX
BHUJOB XUMHYECKOU

MPOAYKIINH

XUMHUYECKOU
HaIpaBJIEHHOCTH,
IIOCTABJIEHHBIX CIEIHAINCTOM
boiee BBICOKOM
KBaJIM(hUKAIAH

JOKYMEHTAIUH, POCKTHI
IJIAHOB U IIPOrpaMM
oTAenbHbIX 3TanoB HUP
I1K-1.3. Beibupaer
TEXHUYECKUE CPEJICTBA
METO/Ibl UCIIBITAHUHN (U3
Habopa UMEIOIIUXCS) IS
pELIeHUs TOCTABIEHHBIX

3amaq HP

IIK-1.4. 'oTOBUT 00BEKTEI

HCCIIEIOBAHUS
IIK-2 Cnoco0eH oka3bIBaTh InK-2.1. [TpoBoauT
MH()OPMALIMOHHYIO TIePBUYHBII IIOKCK
MOJJICPXKKY  CHEIHMaTuCcTaM, | ”HGOpMAaIlMd 10  3aJaHHOMN
OCYIIECCTBISIONIUM  HAy4YHO- | TEMaTUKE (B T.4., c

HCCICA0BATCIILCKHUEC pa6OTH

HCIIOJIb30BAHUEM ITAaTEHTHBIX
0a3 JaHHBIX)

IIK-3 Cnooco0eH BBIIOIHATH
CTaH/IAPTHBIC OIEpaI 110
IpearaeéMbIM METOIUKAM

TIK-3.1. Brimmonuser
CTaHJApPTHBIC OIEpalMHi [0
npeIaraeMbIM METOUKAM

IpH PCIICHUH KOHKPETHBIX
npodecCHOHATBHBIX 3a7a4

IK-4 Criocoben
UCIIONIB30BAaTh  IIOJTyYCHHBIE
3HaHUA TCOPETHUYCCKUX OCHOB
(byHIaMEHTAIBHBIX pa3eioB
XUMHH [IPU PELICHUU
npoeCCHOHATBLHBIX 33124

IIK-4.1. Ucnonb3yeT 3HaHUsA
TEOPETUYECKUX OCHOB
(GyHIaMEHTAIBHBIX —pa3/IesioB
XUMUHU npu pelieHun
npodeccHoHaIbHBIX 3a7a4

K-5 Cniocoben
HCITOIb30BaTh OCHOBHBIE
3aKOHBI eCTCCTBCHHOHayLIHI)IX
JUCITUATIINH B
PO eCCHOHATTLHOM
NEATETLHOCTH

IIK-5.1. Ucnons3yer
OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
TUCIUTLTAH B
PO eCCHOHATTEHOM
JeSITEIbHOCTH

3aBepuIaronM 3TarnoM
npodpuinio «Teoperudeckas u

3name:

oOyuyeHus mo HampasieHuto noarotoBku 04.03.01 Xwumwus,
OKCIEpUMEHTAIbHAS XHMUSD) SIBISIETCS 3aIllUTa BBITYCKHOM
KBaJIM(HUKAIIMOHHOM paboThl OakaaBpa.

B pesynbprare MpOXOXKIEHUS TOCYIApCTBEHHON HMTOTOBOW AaTTECTAlMU (BBITOJHEHHUS
BBIITYCKHON KBaIM(PUKALIMOHHON pabOThI) CTYAEHT J0JIKEH:

— TMOpSIOK OpraHu3alvy, MUIAHUPOBAHUS W TPOBEIACHUS HAYYHO-UCCIEA0BATEIbCKUX
paboT ¢ UCTIOJIH30BAHUEM TTOCIICTHUX HAYYHO-TEXHUYECKUX JTOCTHKEHUHN B JAHHOW 00J1acTH;

— OCHOBHBIE TPEOOBAHUS K MPEACTABICHHUIO PE3YIHTATOB MIPOBEICHHOTO MCCIICIOBAHUS
B BUJIE HAYYHOI'0 OTYETA, CTAThU WJIM JIOKJIA1A.

Ymems:

— CaMOCTOATCIIBHO BBIABJIATH INEPCICKTUBHLIC HAIIPABJICHUA HAYYHBIX I/ICCJIC,[[OBaHI/Iﬁ,
00OCHOBBIBATH AKTYaJIbHOCTb, TCOPCTUYCCKYIO H IIPAKTUYCCKYIO 3HAYUMOCTH npo6neMm,

IIPOBOJUTH
ITOJIyYEHHBIE PE3YIIbTATHI;

OKCIICPUMCHTAJIbHBIC

HUCCICI0OBaHUs,

AHAJIIN3UPOBATH

U UHTEPHPETHPOBATH

— OCYILECTBJIATh MOUCK, 00pabOTKY M aHaIM3 HAy4YHO-TEXHUYEeCKOW MH(pOpMaluu Mo




TEM€ BBINOJIHAEMON pabOThI, B TOM YHCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NMPUOOPax, OPraHU30BHIBATH MIPOBECHIE SKCIIEPUMEHTOB
Y UCTIBITAaHUH, TPOBOIUTH UX 00pabOTKY U aHATU3UPOBATH PE3yIbTATHL.

Bnaodemu:

— METOJOJIOTHEH U METOJAMKOW MPOBEACHUS HAYYHBIX HCCIEAOBAHUN; HAaBbIKAMU
CaMOCTOSITENIbHOW HAY4YHOH U UCCIIeI0BATEIbCKON pabOTHI;

— HaBbIKaMH palbOThl B KOJUICKTHBE, IUIAHUPOBATh U OPraHU30BHIBATh KOJICKTHBHBIC
Hay4yHBIE MCCJIEIOBAHUS; OBJA/JE€BAThb COBPEMEHHBIMH METOJIAMU HCCIIECIOBAaHUS U aHAJIM3a
MIOCTaBJICHHBIX MPO0OJIEM;

— CIIOCOOHOCTBIO pemaTh IOCTaBICHHBIC 3a/la4M, MCIIONB3Ysl YMEHUS M HaBBIKU B
OpraHu3aliy Hay4YHO-UCCIIeI0BATEIbCKUX PaboT.

3 Kparkoe coaep:kaHue rocyaapcTBeHHOl HMTOroBOH aTTeCTAMM: MOATOTOBKHM K
npoueaype 3alMThl U 321HUTA BHINYCKHON KBAJIU(PUKAITMOHHOI padoThI

I'ocynapcTBeHHass UTOroBas arTecTalys: MOArOTOBKA K IMPOLEAypEe 3allUThl U 3aliuTa
BBIITYCKHON KBaJIM(PUKAIIMOHHON pabOThl MPOXOJUT B 8 ceMecTpe Ha 0aze 3HAHWUW, YMEHHH U
HAaBbIKOB, MIOJYYEHHBIX CTYAEHTAMHU MPU U3YYEHUU TucUUIUIvH HanpasieHus 04.03.01 Xumus u
MIPOXOKICHUS TPAKTHK.

['ocynapcTBeHHast UTOroBas arTecTalys: MOArOTOBKA K MPOLEAYpPE 3alUThl U 3alluTa
BBIITYCKHOM KBaJU(UKALUOHHOW pPAaOOTHI MPOBOJUTCS TOCYAAPCTBEHHOW SK3aMEHAIIMOHHOU
KOMMCCHEM.

KouTponb ypoBHS chOpMHPOBAaHHOCTH KOMIIETEHIIMI OOydarommxcs, MpuoOpeTeHHbBIX
npu ocBoennn OOIl, ocymecTBisercss TMyTeM MPOBEACHHUS  3alIUTHl  BBITYCKHOM
kBanuukarmonHon padotel (BKP) u npucBoeHus kBanudukamum «oakaiaBpy.

4 O0beM TrocyJapcTBEHHOl HWTOIOBOIl aTTecTAMHU: IOATOTOBKM K Ipoueaype
3alUTHI M 3aIIMTA BHIIYCKHOH KBATH(PUKANNOHHON PadoThI

[TporpamMmma oTHOCHTCS K 6a30BOM YacT y4eOHOTO IUiaHa, K 010Ky 3 «["ocymapcTBeHHas
utoroBas arrectauus» (b3.01)) u paccuntana Ha cocpeOTOUEHHOE MPOXOXKIEHUE B 8 ceMecTpe
(4 xypc) oOyuenust B o6veme 216 u (6 3ET). [Iporpamma mpeanosaraer, 4to oOydarouiuecs
UMEIOT TEOPETUYECKYI0 U MPaKTHUYECKYI0 TOJArOTOBKY B 00JacTH TEOPETHUECKOW U
SKCIEPUMEHTAIBbHON XUMUH.

. B 3auerHbIX B akanem.
Bunsl yaeOHOM paboThI

€IMHULIAX qacax

O01as TpyA10eMKOCTb JMCUMILUIMHBI 10 Y4eOHOMY IJIaAHY 6 216
Konrakrhas padora (KP): - -
CamocrositesnbHas padora (CP): 6 216
Beinonnenue, Hanucanue u opopmienue BKP 6 216
. 3aIMTa
Bup xonrpoas: 3ammura BKP BKP

B 3aueTHBIX

B actponom.

Bunaer yue6HOM paboThI
eIMHUIIAX qacax
OO0uas TPy/10eMKOCTh TUCHUILIMHBI 110 Y4eOHOMY IUIaHY 6 162
KonTakTHas padora (KP): - -
CamocrositeibHas padora (CP): 6 162
Brimonnenue, Hanucanue u opopmienue BKP 6 162
3aIUTa

Bun kourpous: 3amura BKP

BKP




5.6 @akyJabTATHBBI

AHHOTanus padoyeil MPOrpaMMbl M CHUILTHHBI
«IlepeBoa Hay4YHO-TexHMYeCcKOH auTepaTtypb (PT/.01)

1 Heap DMCHUIVIMHBI — IPHOOpeTeHne 00ydJarommMMucs oOmIel, KOMMYHUKAaTUBHON U
npodeccnoHabHOM KOMIMETEHLUH, YpOBEHb KOTOPBIX HA OTIENbHBIX JTamax S3bIKOBOU
MOJITOTOBKH IO3BOJISIET BBINOJHATH PA3JIMYHbIE BUIBI MPOPECCHOHATHHO OPHEHTHPOBAHHOTO
IepeBoia B MPOU3BOICTBEHHOW U HAYYHOU JEATEIbHOCTH.

2 B pe3syabTare
0akajlaBpHAaTa J0JIKeH:

H3Yy4YCHUHd TUCHUIIJIUHBI

o0yyamomuiics 1O INporpamme

Obnadams CIEeayIONIMMU KOMIETEHIUSIMU:

dopmupyemMbie KOMIETEHIIHT

NHauKaTopbl JOCTHKEHUS] KOMIETEeHIIUI

YK-4. Cnoco0GeH OCyIIeCcTBISITh JEIOBYIO
KOMMYHHUKAI[MI0O B YCTHOM U NHCbMEHHOMN
dopmMax  Ha  TOCYIapCTBEHHOM  SI3BIKE
Poccutiickoit denepanun U HHOCTPAHHOM(BIX)
A3bIKe(ax)

YK-4.3. Bezet 1e10BYI0 MEPENucKy Ha
WHOCTPAHHOM SI3BIKE C YIE€TOM OCOOEHHOCTEH
CTHJIUCTUKH O(PUIHABHBIX TTUCEM H
COIIMOKYJBTYPHBIX Pa3IMuni

YK-4.4. BeinoaasieT Ay INYHBIX HeIeH
nepeBo1 OPUIIUATBLHBIX U TPO()ECCHOHATBLHBIX
TEKCTOB C MHOCTPAHHOTO SI3bIKA HAa PYCCKUH, C
PYCCKOTO 513bIKa Ha MHOCTPaHHBIH;

YK-4.6. YcTtHO mpencraBiseT pe3yibTaThl
CBOCH JEATEIBHOCTH HA MHOCTPAHHOM S3BIKE,
MOXXET NOAJEpKaTb pasroBOp B XOAE HX
o0CyXIeHUS

IIK-3 CnocoOeH BBHIOJIHATh CTaHJIAPTHBIC
OTIEPALIMH T10 TIPEIJIaraéMbIM METOAMKAM

IIK-3.1. BemonHsAeT cTaHAapTHBIC OIepaIuu
M0 MpeajiaraéMblM METOJMKaM MNpPH PELICHUHN
KOHKPETHBIX MPO(heCcCHOHABHBIX 3a]1a4

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI 06yqa101m/11710;1 JOJIKCH

3nams:

- OCHOBHEIE CIIOCOOBI AOCTHUIKCHUA SKBUBAJICHTHOCTHU B IIEPCBOJC,

- OCHOBHBIE IIPUEMBI IIEPEBOJIA;

SA3BIKOBYIO HOPMY U OCHOBHBIC (I)YHI(I_[I/II/I A3bIKa KaK CUCTEMBI,
- J0CTAaTOYHOC [JId BBIIOJHCHHA TICPEBOJAa KOJIUYCCTBO JICKCHYCCKUX CIAWHMUII,
(l)pa3eOJ'IOI‘I/I3MOB, B TOM YHCJIC COONUAJIBHBIX TCPMUHOB U JIMHI'BOCTPAHOBCIYCCKUX peaJ'II/Iﬁ

Ymems:

- IPUMCHATH OCHOBHBIC ITPHUEMBI IICPCBO/JIA;

- OCYILECTBIISTh

MHCHbMEHHBIN TEpPEeBOJ C

COOJIIOICHUEM HOPM  JICKCUYECKOU

HKBUBAJIEHTHOCTH, COOIO/IECHUEM TPAMMATHUECKUX, CHHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM;

- 0(OpMJISITH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEAAKTOPE;

- OCYLIECTBIATh NEpeBOJl C COONIOJEHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
cOOJI0OICHUEM TpPaMMaTHYECKHX, CHHTAKCUUECKUX M CTHJIMCTUYECKUX HOPM TEKCTa MepeBojia 1
TEMIIOPAJIBHBIX XapaKTEPUCTUK UCXOAHOTO TEKCTA.

Braoemes:

- METOJUKOH npeaAncpeBOAYCCKOro aHajln3a TCKCTA,

BOCIIPHUATUIO UCXOJHOI'O BBICKA3bIBAHUSA

CIOCOOCTBYIOIIEH TOYHOMY

- METOJMKOH MOATOTOBKM K BBINOJIHEHHWIO MEpPEeBOJa, BKIIIOYas MOUCK MH(YOpMaluu B
CIIPaBOYHOM, CIIEIUATIbHON JINTEpaType U KOMITBIOTEPHBIX CETSX;

- OCHOBAMH CHUCTEMBI COKPAILEHHOH IEPEBOYECKON 3alIUCH TP BBIIIOJIHEHUU IIEPEBOJA;

- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEIUAIIBHOCTH,

- OCHOBaMH peeprpoBaHUs U aHHOTUPOBAHMS JIUTEPATYPHI MO CIIEHUATBHOCTH.

3 Kpartkoe coaep:kaHue TUCHUTLINHBI:




Beeoenue. [Ipenmet u poiib mepeBoia B COBpeMEeHHOM o01iecTBe. Pa3uvnabie BUIbI
nepeBoia. 3a1auM U MECTO Kypca B IOATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.
Paszoen 1.
1.1. CpaBHeHue nopsiKa CJIOB B aHIJIMHCKOM M pycCKOM mpepioxeHusx. [lepeBos
IPOCTOT'0 TOBECTBOBATEIBHOIO MPEAJIOKEHHSI HACTOSILEr0, OYAYyIIero ¥ MpoUIeIIIero BpEMEHH.
OcobeHHOCTH TIepeBOAa BOMPOCUTENBHBIX M OTPUIATENBHBIX MPENIOKECHUNH B
pa3IUYHbIX BpEMEHaX.
1.2. IepeBoa npemnoxenuit Bo Bpemenax Indefinite, Continuous. Urenue u nepeBos 1o
TeMe "Xumus'".
Paszoen 2.
2.1. IlepeBon npeanoxenuii Bo BpeMenax rpymim Perfect, Perfect
Continuous  (yTBepAMTEIbHBIC, BOIPOCHUTEIBHBIE W  OTPULATENbHBIC  (OPMBI).
OcobeHHocTy ynotpeOyieHns: BCIOMOraTebHbIX I1arojoB.
2.2. TlepeBox cTpadaTenbHOrO 3aiora. TpynHble CiIydad IMEpeBOAa CTPaaaTelbHOTrO
3ajora.
Urenue u nepeBoj TeKcToB 1o Teme "Hayka 1 HayuHble MeTOIbI". AKTUBU3AIMS JIEKCUKH
[IPOYUTAHHBIX TEKCTOB.
2.3. [lepeBot MPUAATOYHBIX MPEIIIOKECHUH.
[Tpunarounslie noiexariye.
IIpunaTouHblie cKazyeMsle.
[Tpunarounsle onpeaenuTeNbHbIE.
[TpunaTouHbie 00CTOSITENLCTBEHHBIE, IPUIATOYHBIE TOIIOJTHUTEIIBHBIE.
2.4. Tunbl yCIOBHBIX IPEAJIOKEHHM, TpaBUla 1 0COOEHHOCTH UX MEPEBOAA.
[IpakTuka nepeBoja Ha mpuUMepax TeKCToB o Xumuu, /[. 1. Menoeneese, nayke u
MEeXHONI0UU.
2.5. [lepeBon mpeAnoKEeHNI C yI€TOM MpaBUIIa COriacoBaHus BpeMeH. [Ipsmas u
KOCBEHHas peyb.
2.6. PaznuuHble BApHAHTHI IEPEBO/IA CYIIECTBUTEIBHOTO B IPEIOKEHUH.
2.7. MoanbHBIE TIaroJibl 1 0COOCHHOCTH HX ITEPEBOJIA.
Pa3BuTHe HaBBIKOB nepeBona no teme "Hayka 3aBTpamsero nus".
2.8. CnenimanpHast TepMuHOIIOTHS TI0 Teme "JlaGopaTopust'.
2.9. Cokpamenus. Oco6eHHOCTH UX TMepeBoja. Pa3BuTHe HaBBIKOB MEPEBO/IA Ha IPUMEpPE
TekcToB 1o TeMe "Jlaboparopus, U3MEpPEeHHs B XUMHUH'".
Pasoen 3.
3.1. Hennunele ¢popMbl Taaroa.
WNnpunntus (HeonpenenenHas popma riiarona). Ponb nHGUHUTHBA B IPETIOKEHUH U
BapHaHTHI IIEPEBO/A HA pyCCKUH sA3bIK. [IpnyacTus u repyHaui.
3.2. NHpuHUTHBHBIE 0OOPOTHI.
O06opoT nonosHeHne ¢ UHPUHUTUBOM. BapuaHThI nepeBojia Ha pyCCKUil S3bIK.
Tepmunosorus no teme "CoBpeMEHHBIE TEXHOJIOTUN" .
3.3. O6opot nomrexamiee ¢ ”HOUHUTABOM. Pa3ruHbIe BAPHAHTHI IEPEBOIA.
TepmuHuosorus o reme "Xumus'".
3.4. [lepeBo MpUIACTHBIX 0OOPOTOB.
AGcomoTHbIN mpuyacTHI OO0POT U BapHaHTHI IEPEBOIA.
Pa3BuTHe HaBBIKOB nIepeBoAa 1o TeMe "Xumus'.
3. O6beM yueOHOM JUCIUTIINHBI

B
. B akanewm.
Buzsl yaeOHOM paboThI 3aYETHBIX
qacax
eIMHUIIAX
O01as TpyA10eMKOCTh TMCUMILUIUHBI M0 Y4eOHOMY IJIaHY 4 144
Konrakrhas padora (KP): 1,8 64




[Tpaxtuueckue 3ausatus (I13) 1,8 64
CamocrosiTtesibHas padora (CP): 2,2 80
VYIpa)kHEHUs 10 COOTBETCTBYIOIUM pa3/ieiaM IUCLHUIIIMHbI 2,2 80

Bua konTpoJs: 3auer - -

B
Bunpr yueOHOM paboThI 3a4eTHBIX B acrponom.
SIMHUIIAX Hacax

O0mas Tpy10eMKOCTh JUCIUILTHHBI 110 y4eOHOMY IIAHY 4 108
Kounraktnas padora (KP): 1,8 48
[TpakTiaeckue 3ansatus (I13) 1,8 48
CamocrositesibHas padora (CP): 2,2 60
VYipa)kHEeHUs 10 COOTBETCTBYIOLIUM pa3jieiaM U CLHUIIIMHb 2,2 60

Buna koHTpOJIS: 3a4eT - -

AHHOTanuA padoyeil NMPOrpaMmMbl JUCHUILIHHBI
«I'pakpanckas 3amuTa B Ype3Bbl4aiHbIX cuTyanusax» (OT/1.02)

1 Ileab AMCHMIUVIMHBI - TOATOTOBUTH CTYAEHTAa K OCMBICIIEHHBIM IPAKTUYECKUM
JNeHCTBUAM 10 00€CHedYeHHI0 CBOEH 0€30MacHOCTH W 3allUThl B YCJIOBHUSIX BO3HUKHOBEHHS
Ype3BbIYAHON CUTYallMU IIPUPOJHOI0, TEXHOTCHHOT'O M BOGHHOT'O XapakTepa.

2 B pe3yabraTre H3yYeHHs UCHUILVIMHBI O00yYaloluiicsi MO mporpamme

ﬁaKaHaBpnaTa HOJIZKCH:

Obnadams cneayOUMMI KOMIIETEHITUSMU:

®opMupyeMble KOMIIETEHIIHUU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHH i

YK-8. Crniocoben CO3/1aBaTh U
IIO/IEPKUBATH Oe3omacHble YCJIOBHS
KUZHEACATECIIBHOCTH, B TOM 4HCIE IIPU
BO3HMKHOBEHHMH YPE3BBIYANHBIX CUTYALNI

YK-8.1. Anammsupyer (akTopbl BPEIHOTO
BIMSHUS ~ DJIEMEHTOB cpeabl  OOMTaHUS
(TEXHUYECKHX  CPEACTB,  TEXHOJIOTMYECKHUX
IIPOLIECCOB, MATEPUAJIOB, 3JaHUN U COOPYKECHUH,
MIPUPOAHBIX U COLUATBHBIX SIBICHUMN)

YK-8.2. Unentudunupyer onacHbsle U BpeIHbIE
(haxTopsl B paMKax OCYILECTBISEMOM
JEATEIIBHOCTH

YK-8.3. BruBnsger mpoOiemsbl, CBSi3aHHBIE C
HapyLICHUSAMHU TEXHUKH O€30MacHOCTH  Ha
pabodeMm MecTe; mpeasiaraeT MEpONpUATUAX IO
IIPEIOTBPALICHUIO YPE3BbIUYAHBIX CUTYalUI
YK-8.4. PazpscHsieT mpaBuia MOBEICHHS NpPU
BO3HUKHOBEHHMU  YPE3BBIYAWHBIX  CUTyallui
MPUPOAHOTO M TEXHOIE€HHOI'O IPOUCXOXKIECHUS;
OKa3pIBaeT TMEpPBYIO  TOMOIb,  OMHUCHIBAET
CrocoObl  y4yacTHsi B  BOCCTAHOBHUTENBHBIX




MEPONPUATHIX

ITK-3 CriocoOeH BBHIMONHITh CTaHAPTHHIE IIK-3.1. BeimonHseT cranaapTHBIC OTIEPAIMH 10

Oorcpanuru 1o npeajiara€MbiM METOJUKaAM npeajaracMbiM  MCTOAMUKaAM npu

pelieHun

KOHKPETHBIX MPO(eCCHOHATIBHBIX 3a/1a4

B pesynbpTaTe n3ydeHus TUCHUILUIMHBI CTYIEHT J0JKEH:

3uams:

- XapakTEepUCTUKH TPUPOAHBIX OCACTBHIl, TEXHOTCHHBIX aBapuil W
KatacTpod Ha pagMALMOHHO, XMMHUYECKH W OHMOJIOTMYECKH OMACHBIX OOBEKTaxX,
nopaxaromiue GakTopbl APYTUXOMACHOCTEH;

- OCHOBBI BO3JCHUCTBUSI OMACHBIX (DAKTOPOB YpE3BBIUANHBIX CHTyallUd Ha
YyeJloBeKa W MPUPOJHYIO CPeNy, JOIMYCTHMbIEC MpPEIebHbIE KPUTEPUU HETaTUBHOTO
BO3JICUCTBHS;

- Mepbl 0€30mMacHOro MOBEICHMsI MpU MPeObIBAHMM B palioHax (30Hax)
MOXKapOB, PaIUOAKTUBHOTO, XUMHUECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHHUS;

- cnocoObl M CpeACTBa 3alIUThl YeJOBEKa OT BO3ACHCTBHS MOPa)KaIOIIUX
($akTOpOB UPE3BBIYAWHBIX CHUTYAllMd TNPUPOJHOTO, TEXHOTEHHOTO M BOEHHOTO
XapakTtepa.

Ymems:

- WCTOJNB30BaTh CPEACTBA 3aIIUTHI OPTAaHOB JIBIXaHHUS U KOXKH,
MEAMIMHCKHUE JISICAMO3AIIUThI U OKa3aHUs TOMOIIH JPYTUM JIOISM;

- TPHUMEHSTH NMEPBUYHBIC CPEICTBA MOKAPOTYIICHHS IS JOKATH3AUNA U
TYIIEHUSATIOXapa, BOSHUKIIIETO B ayAUTOpUH (J1abopaToOpun);

- OKa3bIBaTh ce0€ W JAPYrHM MOCTPAAABIIUM MEAUIIUHCKYIO MTOMOIIB C
UCIOJIb30BaHNEMTA0ENbHBIX U MOJPYYHBIX METUIITHCKUX CPEICTB.

Braoemy:

- npuéMaMu MPOBEICHHUS YaCTUYHOW CAaHUTApHON 0OpabOTKU MpPU BBIXOJE
U3 paiioHa(30HbI) PAAUOAKTUBHOTO, XUMHUYECKOTO M OMOJIOTHYECKOTO 3arpsi3HEHUS
(3apakeHUS);

- cioco0amMu ¥ TEXHOJIOTHSAMH 3aIIUTHI B UPE3BBIYANHBIX CUTYAIHIX.

3 Kparkoe coaep:xaHue TUCHUTIMHBI.

Paszoen 1. Onacnocmu npupoonozo xapaxmepa. CTuxuiiHble O€ICTBHA,
SIBIICHUS TIPUPOJIBI PA3PYIIUTEILHONW CHIIBI - 3eMJIETPSICEHUS, HABOJAHEHUS, CEJICBhIE
MIOTOKH, OIOJI3HU, CHEXHBbIE 3aHOCBI, M3BEPKEHUE BYJIKAHOB, OOBaJbI, 3aCyXH,
yparassl, 0ypHu, OKapbl.

Paszoen 2. Onacnocmu mexunozennozo xapakmepa. ABapuu 1 KatacTpodsl Ha
paguanioOHHO OMacHOM OOBEKTEe, XUMHUYECKH OIMAaCHOM OO0BEKTe, OUOIOTHYECKU
OMacCHOM OOBEKTE; Ha TpaHCIOpTE (KENe3HOJIOPOKHOM, aBTOMOOMIIBHOM, PEYHOM,
ABHAIIMOHHOM);  Ha THAPOCOOPY)KEHHUSX; Ha  KOMMYHAIBHBIX  CHCTEMax
KHU3HEoOecreueHusl.

Paszoen 3. Onacnocmu 6oennoco xapaxkmepa. IlpuMeHeHHE OpYKUS
MaccoBOr0 TOpaKeHHs (SAEPHOTO0, XMMHUYECKOIro, OHMOJIOTMYECKOro), OOBIYHBIX
CPEZCTB C 3a)XKUTaTeIbHBIM HAIIOJTHEHUEM, HOBBIX BHJIOB OPYKHS. 30HBI 3apayKCHHS
OT CpEACTB MOpaXEeHHs U HUX BO3JCHCTBME HA HacelleHHEe U OKPY)KaIOUIYIO
MPUPOJIHYIO CPENY.

Pazoen 4. [Iloocapuas 6Geszonachocms — COCTOSIHHE —3all[UIIEHHOCTH
HaceJeHMs, MMYIIECTBa, OOIIeCTBa M TrocygapcTBa OT moxapoB. IloxapHas
OMacHOCTh (NMPUYMHBI BO3HUKHOBEHHUS II0)KapOB B 3JIaHUSX, JIECHBIE IIOXaphI).
Jlokanuzamms W TymeHue noxapoB. [Ipocteifie TeXHUYECKHE CpEICTBa
noxxapotymenus (oraerymutenu OI1 -8, OY-2) u mpaBuianoib30BaHUS UMHU.

Paszoen 5. Komnnexc meponpusmuil epanicOaucKou 3aujumsl HACENEeHUS.
Onogemnienne 1 nHGOpMUPOBaHHUE HaceleHus: 00 onacHocTu. [IpuHsATHE HaceneHueM
curHayoB onosenieHus («Buumanue BceM!», «Bozayminas TpeBoray, «PanuaronHas




OTIACHOCTh», «XUMHUYECKass TpeBOTa», «OTOO0I OMacHOCTHY») U MOPSAIOK ACHCTBHUS IO
HUM. DBaKyalsi HaceJIeHUs U3 30Hbl onacHOCTU. CriocoObl 3BaKyalui DKCTpEeHHas
9BaKyalus CTYJCHTOB U3 ayAUTOPHUH ITPH BO3SHUKHOBEHHH I0OKapa.

CpeanctBa nHAMBUAYAIBHOM 3alinuThl opranoB asixanus (I'TI-7, I'TI-7B, I'TI-
9, P-2, V- 2K, PIIA-1, PIII-67M, PVY-60M, «@enuxcy, I'I3K, AT, AIIT-3, [13V-
K, UIT-4M, UII-5, UTI1-6, KAUII-8), xoxwu (JI-1, O3K, KUX-4M, KIX-5M) uenosexa.
Menuuunckue cpeactsa 3amuThl . CpefcTBa KOJJICKTUBHOM 3alIMTHl  HACEJICHUS.
Ha3nauenue, 3amuTHble cBOMcTBAa YyOexuil. IIpoTMBOpaguanMOHHBIE YKPBITHS
(ITPY,  mnoa3eMHble  MelmIEXOAHbIE  TMEPEXOAbl, 3ariyOJeHHbIE  CTAHIUU

METpPOIOJIUTEHA), IPOCTENIIINE YKPBITHUSA (Tpanmen, OKOIIBI,
nepekpoIThie menn). [IpaBuna 3ausaTus yoexxuina.

Paszoen 6. Okazanue nep6oui MeEOUYUHCKOU NOMOWU NPU 0AHCO2AX, DPAHEHUSX,
3apadicenusix. IlpoBeeHre YAaCTMUHON CaHUTApHONW O0OpPabOTKU KOMXKHBIX MOKPOBOB
YeJI0BEKa IPU BBIXOJE M3 30H PAJHOAKTUBHOTO, XMMHYECKOTO U OMOIOTHYECKOTO
3apakeHus (3arpsi3HEHUS ), U3 30H MOXKaPOB.

Pazoen 7. Jluxkeuoayus  nocreocmeuii  upe3suIHatiHOU — CUMYAYUL.
PaguanuonHas u xumuueckas pa3BeaKa odara NopakeHus (3apaxeHus). ABapuilHO-
cnacarenbHbie paboThl. CrenuanbHas 00paboOTKa TEXHHUKH, MECTHOCTH, OOBEKTOB
(me3axTUBAIMSL, JeTa3alus, 1e3nHPEKIH, Te3NHCEKIINS

Paszoen 8. Dxempennas ssaxyayus uz ayoumopuu (1adOpaTopun) B yCIOBHIX
nokapa, paaualioHHOT0, XUMHUYECKOT0, OMOIOTHYECKOTO 3arps3HEHUs] TEPPUTOPHU
C UCHOJB30BaHUEM MpocTedmx cpencts 3amuThl («Denukcy, ['JI3K, mporuBorasa
['TI-7 ¢ AII-3).

4 O0beM yueOHOi TUCIUITHHBI

B
Buzsl yaeOHOI paboThI 3a4€THBIX B axazem.
qacax
eIMHULIAX
OO0mas TPyA0eMKOCTh JIHCIUILIUHBI 110 y4eOHOMY IJIAHY 1 36
Konrakthas padora (KP): 0,44 16
Jlexuuu (JIek) 0,44 16
CamocrositenbHas padora (CP): 0,56 20
Buja xoHTpoJIsi: 3a4er - -
B
Bunsl yaeOHOM paboThI 3a4eTHBIX B acrporom.
eIMHUIIAX Hacax
O0mas TpyA0eMKOCTh JUCHUILIUHBI 110 y4eOHOMY IIAHY 1 27
Konrakrnas padora (KP): 0,44 12
[TpakTrueckue 3anarus (I113) 0,44 12
CamocrositenbHas padora (CP): 0,56 15
Bupa konTpoJisi: 3auer - -

PXTY um. JI.1. Meuneneena
JIOKYMEHT IIOIIMCAH ITPOCTON
SJIEKTPOHHOM MOIIUCHIO
O Buagenen: Konokonos ®énop AnekcaHapoBud
O IIpopexrop mo yueOno#H pabote:Pexropar
Hoanucan: 19.10.2023 16:59:50




