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1. OBIIME ITOJIOXKEHUA

Hayunsrit paboTHHK

OcHoBHasi npodeccoHaIbHasE 00pa3oBaTeIbHAS MPOrPaMMa BbICIIEro 00pa3oBaHus —
nporpaMMa MoOArOTOBKH CHENUATUCTOB (1ajee — mnporpamma crnenuaiurera, OOII
clenua uTeTa), peajiusyeMas B COOTBETCTBHM C  (elepallbHbIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHIAAPTOM BBICHIETO 00pa3zoBaHus (eaepaibHbIM TOCYIAPCTBECHHBIM
OIOKETHBIM 00pa30BaTENIbHBIM YUPEXKJIEHHUEM BBICHIETO 0Opa30BaHUS
«Poccuiickuii  XMMHUKO-T€XHOJIOTM4eckui yHuBepcurer umenu Jl. WM. Menneneesa» 1o
HarpasieHuto nmoAarotoBku 04.05.01 - dyngamenTanbHas U IPUKIAAHAS XUMHES, CIICITAATH3AINS
«Oprannueckas XUMHUS», TPEICTABISIET COOOW KOMIUIGKC OCHOBHBIX  XapaKTEPUCTHK
o0pa3oBaHMs, OPTraHU3aLMOHHO-TIEAATOTUYECKUX YCIOBUH, (OpM aTTecTalluM, KOTOPBIH
MPEJICTaBICH B BUJIC OOIICH XapaKTEPUCTUKH IMPOTPaMMBI CHEIHAIUTETa, y4eOHOTo IIIaHa,
KaJieHAapHOoro yueOHoro rpaduka, paboyux NporpaMm AUCHUILINH, IPOTPaMM MPAKTUK, (POHIOB
OIICHOYHBIX CPEJICTB, METOJUICCKIX MATEPHUAJIOB.

HopMaTuBHBIE JOKYMEHTHI [Jisi Pa3padoTKH MNPOrpaMMbl cHeluajJauTeTa IO
HAINIPABJICHUIO NOATOTOBKH COCTABJISAIOT:
[] ®denepanbhblid 3aKk0H OT 29 nekabps 2012 roma Ne 273-d3 «O6 obpa3zoBanuu B Poccuiickoii
Oeneparuny (B pea. Pepepanbabix 3akoHOB 0T 07. 05.2013 Ne 99-D3, ot 07. 06.2013 Ne 120-
@3, or 02. 07.2013 Ne 170-@3, ot 23. 07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.
02.2014 Ne 11-@3, ot 03. 02.2014 Ne 15-®3, ot 05. 05.2014 Ne 84-D3, ot 27. 05.2014 Ne 135-
@3, ot 04. 06.2014 Ne 148-D3, ot 28. 06.2014 Ne 182-®3, ot 21. 07.2014 Ne 216-P3, ot 21.
07.2014Ne256-®3, o121. 07.2014Ne262-D3, 0131.12.2014Ne489-D3, 0131.12.2014
Ne 500-®3, ¢ usm., BHeceHHbIMU DenepanbHpiM 3akoHOM oT 04. 06.2014 Ne 145-®3 u
®enepanbHbIM 3aK0HOM OT 6. 03.2018 Nel7-D3);
) IMopsinok pa3pabOTKU MPUMEPHBIX OCHOBHBIX 00pa3oBaTeIbHBIX MPOTpaMM, MPOBEAECHUS UX
OKCIEPTU3bl W BEJCHHUS peecTpa MPUMEPHBIX OCHOBHBIX 00pa30BaTENIbHBIX IPOrPaMM,
yTBEp)KJIeHHbII nprkazoM MunoopHayku Poccun ot 28 mast 2014 roga Ne594;
] ®enepalibHbII rocy1apCTBEHHBIH 00pa30BaTeIbHbIA CTAHIAPT MO HAIPABICHUIO MOATOTOBKHU
(cermanbHOcTH) 04.05.01 dyHpameHTanbHas W NPUKIAAHAs XUMHS U YPOBHIO BBICILIETrO
o0pa3oBaHMs CIIEUAINTET, YTBEPKACHHbIN pukazoM MunoOpHayku Poccun ot 13 uronst 2017
rojaa Ne652 (manee — ®PI'OCBO);
[ Ilopsmok  opraHu3allid M OCYIIECTBIEHUS  OOpa3oBaTeNbHOM  JI€ATENbHOCTH IO
oOpa3oBaTeNbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHMs — MporpaMmaMm OakajaBpuarta,
IporpaMMaM  MarucTpaTypbl, MporpamMmaMm  CIEUUAIMTETa, YTBEP)KIACHHBIM IPUKAa30M
Munob6pHayku Poccum ot 5 ampens 2017 roma Ne 301 (manmee — Ilopsinok opraHuzanuu
00pa30BaTeNbHOM 1eATENbHOCTH);
[ Ilopsimox mpoBeneHUs] TOCYAapCTBEHHOM WTOrOBOI aTTecTanMd MO 00pa30BaTebHBIM
IporpaMMam BbICHIETO 00pa30BaHUsl — Mporpammam OakanaBpuaTa, MporpaMMaM CrelHaauTeTa
U [IporpaMMaM MarucTparyphbl, YTBEp:KJIEHHBIH mpukazoM MuHoOpHayku Poccum ot 29 wurons
2015 1. Ne636;
U] IlonoxeHne O NpaKTUKE OOYYArOIIMXCs, OCBAMBAIOLIMX OCHOBHBIE IpPO(eCcCHOHATbHBIE
o0Opa3oBaTeibHbIe MPOTPaMMbl BBICIIETO 00pa30BaHUs, YTBEPKIECHHOE MprKa3oM MuHOOpHAaYyKH
Poccun ot 27 Hos6ps 2015 1. Nel1383.
[ IIpodeccnonanbHbiil cTanaapT Ne 32 crienMagvcT MO HAYIHO-UCCIEA0BATEIIBCKAM U OTTBITHO-
KOHCTPYKTOPCKUM pa3pabOTKaM, YTBEpPXKIEH NpUKa3oM MUHHCTEpCTBA TpyAa M COLHAIBHOU
sammThl Poccmiickoit ®@epeparmu ot 4 mapra 2014 r. N 121 (xom 40. 011, yposeHb
kBamudukarnuu 7, D/01.7, D/03.7)

O01mas xapakTepucTHKA IPOrPaMMBbl ClIeIUATUTETA



Leabi0 mporpaMMsl cHelUATUTETAa SBISETCS CO3/aHUE Ui OOYUYalOIIMXCS YCIOBHM
JUIsl TIpuoOpeTeHHs HeOoOXOAUMOTO Ui OCYLIECTBICHUS NPOPECCUOHAIBHON AeSITeIbHOCTU
YPOBHS 3HAHWW, YMEHMM, HAaBBIKOB, OIbITAa JEATEILHOCTU U MOJATOTOBKU K 3aIIMTE BBITYCKHON
KBTI (UKAIIMOHHON PabOTHI.

[Tony4yenune oOpa3oBaHHs TIO TpOrpaMMe CHENHaIUTeTa JOMYCKAaeTCsl TOJIbKO B

0o0pa3oBaTeNbHOI OpraHu3alny BeICIIEro o0pa3oBaHusl (Jajiee — opraHu3anus).
OO0yuenue o 00pa3oBaTeNbHON MPOrpaMMe BBICIIIETO 00pa30BaHUs — IPOTrPaMMeE CIICUAIUTETA
B 00pa3oBaTelIbHOM OpraHu3aldyd OCYIIECTBIAETCS B O4YHOM ¢opme oO0yueHus. OObeM
nporpaMmsl crnenuanutera coctasisger 300 3aueTHbIX €AMHHUL (fajee — 3.€.) BHE 3aBUCHMOCTH
oT ¢opMbl 00y4eHHUs, TPUMEHSAEMbIX 00pa30BaTEIbHBIX TEXHOJOTHH, pealn3aluy NporpaMMbl
CHELHAINTETa C UCIOIB30BAHUEM CETEBOM (POPMBI, peasin3aluu MPOTrPaMMBbI CIICIHATUTETA O
WHAUBUAYAIbHOMY y4eOHOMY IJIaHy.

Cpok nosryyenus 00pa3oBaHus 10 MPOTrpaMMe CIICIUATTUTETA!

— B O4HON ¢opMme oOyueHus, BKIOYAs KaHUKYIbI, MPEAOCTaBIseMble MOCIE MPOXOXKICHUS
rOCyIapCTBEHHOW UTOTOBOM aTTECTAI[MU, COCTABIISIET SJIET.

— Tpu 00y4YeHHUH 110 MHAWBUIYATbHOMY y4eOHOMY MIaHy UHBaNuAOB U juil ¢ OB3 moxeT ObITh
YBEJIMYEH MO HMX 3asBJICHHI0O HE Ooyiee 4yeM Ha 1 roJl Mo CpaBHEHHIO CO CPOKOM MOJy4eHUs
00pa3oBaHus, YCTAHOBICHHBIM JUISI COOTBETCTBYIOIIEH (OPMBI O0YIEHUSI.

O0beM porpaMMBbl CHEIUAINTETA, PEAIU3yeMBbIil 32 OJIMH Y4eOHBIN T0Jl, COCTaBIISIET HE
6omee 70 3.e. BHE 3aBUCUMOCTH OT (OpMBI OOydUEHUS, MPHUMEHSEMBIX O00pa30BaTEIbHBIX
TEXHOJIOTHH, peaiu3aluy MPOrpaMMbl CIEHHATUTETa C HCIOJIb30BAHUEM CETEBOUM (OPMBI,
peanM3aliii  NIporpaMMbl CIEHUAIMTETa [0 HWHAMBUIyaJbHOMY Y4YeOHOMYy IUIaHy (3a
UCKITIOYCHHEM YCKOPEHHOT0 00y4YeHHs), a IpU YCKOpeHHOM o0ydyenun — He 6onee 80 3.e.

[Ipu peanuzanuu MporpaMMbl CHEUUAIWTETAa OpraHU3alUsl BIpPaBEe IPUMEHATh
3IEKTPOHHOE 00yUeHHE U TUCTAaHI[MOHHBIE 00pa30BaTEIbHbBIE TEXHOIOTHH.

[lpu oOy4eHHMH IMI] C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBSI 3JEKTPOHHOE
oOydyeHHe U JUCTaHIMOHHBIE OO0pa30BaTeJIbHbIE TEXHOJOTHUH MJODKHBI MpelycMaTpUBaTh
BO3MOXKHOCTh NpueMa-nepeaaun HHGopMaluu B JOCTYIHBIX 1Ji1 HUX (popmax.

Peanuszanus mporpaMMbl CHELMAIUTETA MOXKET OCYILECTBIATHCS OpraHU3alUel Kak
CaMOCTOSITENIbHO, TaK U MIOCPEACTBOM CETEBOU (DOPMBI.

OOpa3zoBarenbHas JEATEIBbHOCTh IO MpOrpaMMe CIELHaNIUTeTa OCYLIECTBISETCS Ha
rOCyIapCTBEHHOM #3blke Poccuiickoit ®enepanuu, €cCiidi WHOE HE OIPEAECIEHO JIOKAJIbHBIM
HOPMAaTHBHBIM aKTOM OpPraHU3allHH.

CTpyKTypa nporpaMmsl ClieHAJUTETa BKJIYAET cCIeAyIomue 0J10Ku:

bnok 1 «/Iuctumnunel (Moaynn)y;

bnok 2 «IIpaktukay;

bnok 3 «["ocynapcTBeHHas UTOTOBAs ATTECTALIHSI.

B pamkax mporpamMMsl crieagnTeTa BbIIEISIOTCA 00s3aTeNbHas 4YacTh U 4acTh, (hopMupyemas
y4aCTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH.

CTpykKTypa H 00beM NPOrpamMMbl ClIeHATHTETA

O0bem nporpamMmbl CieUAJINTETA B
CTpyKTypa nporpaMmsbl Criel{HAJIUTETA
3a4eTHBIX eJUHULAX
JIncuunamHbl (MOYyJ1H) He MeHee 225
O0s13aTeNnbHAs YacTh 153
biok1
Yacth, hopMupyeMasi yaacTHUKAMHU 53
00pa3oBaTeNbHBIX OTHOIICHUN
[IpakTuKa He menee 39
Biok 2 O0s13aTeNnbHAs YacTh 16
Yacte, hopMupyeMast yaacTHUKAMHU 12
00pa3oBaTeNbHBIX OTHOIICHUN
baok 3 I'ocynapcTBeHHas HTOTrOBasi 6-9




aTTecTaIuUs
O0s13aTeNbHAS YacTh 6
O0BEM pOrpaMMbl CIICIIUATUTETA 300

K o00s3arenbHOM 4acTu nporpaMmsbl CHelMaIUTeTa OTHOCSATCS JUCLUIUIMHBL (MOAYIN) U
NPaKTUKH, obecrieunBarolie GopMUpoBaHUEe 00IIEeNPOPeCcCHOHATBHBIX KOMIIETCHIINN, a TaKkKe
podeCCHOHANIBHBIX KoMIeTeHIIni, yctaHoBieHHBIX [IOOIl B kadectBe 00s3aTeNbHBIX (TpH
HaJIUYHH).

B o0s13arenbHy0 yacTh IpOrpaMMsbl ClieUATUTETa BKIFOYAIOTCS, B TOM YHCIIE:

- IuCHUIUMHBL (Moxynu) no ¢unocoduu, uctopun (ucropum Poccum, BceoOmiei ucropun),
MHOCTPAaHHOMY $I3bIKY, O€30I1aCHOCTH KU3HEAEATENbHOCTH B pamkax bioka 1
«IucuumimHbl(MOTYIH )»;

- JIUCUMIUIMHBI (MOAYJIN) O (PU3UYECKON KYJIbTYpE U CIIOPTY, peaau3yeMble B pamkax bioka 1
«lucuuminHbl(MOTIYIIN )».

[Tporpamma crnienuanuTeTa J0KHA 00€CIIeUNBaTh PeAIN3aALUI0 AUCHUILIUH (MOIyJIei)

1o (PU3NYECKOH KYJIbTYpE U CIIOPTY:

- B oObeMme He MeHee 2 3.e. B paMmkax bioka 1 «/lucuuninnasi(MoLyin)»;

- B oObeMe He MeHee 328 akaJeMHYECKHX YacoB, KOTOPBIC SIBISIFOTCS OOS3aTeIbHBIMH IS
OCBOCHMS, HE INEPEBOAATCA B 3.€. U HE BKIIOYAIOTCS B 00BEM MIPOTrpaMMBbl CIIELHUAIUTETA, B
paMKax JIEKTUBHBIX JTUCHUIUIMH (MOayJeii) B ouHOU (hopme 0OydeHusl.

Jucuumiuael (MOayin) 1o (pU3HYECKOM KYNbType M CHOPTY PEaM3ylOTCs B MOPSIKE,
ycraHoBiaeHHOM Opranuzauueid. g naBamuaoB u aun ¢ OB3 Opranusanust ycTaHaBIMBaeT
0COOBI MOPSIOK OCBOCHMSI JUCLMIUIMH (Moayieil) mo (u3uyecKoi KyJbType U CHOPTY C
Y4€TOM COCTOSIHUS UX 370POBbSL.

JucuumnirHel (MOyIM) M IPAaKTUKH, oOecrieyuBaroiye (popMupoBaHUe YHUBEPCAIbHBIX
KOMIIETEHIIMH, MOT'YT BKJIFOUAThCsl B 0053aTEIbHYIO YaCTh IPOrpaMMbl CIIELUAINTETA U B YaCTh,
bopmMHpyeMyI0 ydacTHUKaMH 00pa30BaTeNIbHBIX OTHOLICHUH.

O06beM 00s13aTeNbHO YacTH, 06e3 yuera 00beMa rocy1apcTBEHHON UTOrOBOM aTTeCcTaluy,
JIOJDKEH COCTaBIATH HEe MeHee 60 MpoLEeHTOB 00111ero oobeMa NporpaMMbl ClieUaIuTeTa.

Opranuzanys 10JKHA OPEJOCTaBIATh MHBaIUAaM U JnuaMm ¢ OB3 (1o ux 3asBiIeHHIO)
BO3MOXHOCTh OOYy4YeHMs [0 MporpamMMme CIEHUAINTEeTa, YYHUTHIBAIOIIEH OCOOEHHOCTH UX
NCUXO(U3UUECKOTO pPa3BUTHUS, WHIUBUAYaIbHBIX BO3MOXHOCTEH W TMpH HEOOXOIUMOCTU
o0ecrieunBaroIeil KOPPEKIUI0 HapyIIEHUH pa3BUTHUA M COLMAIBHYIO aJalTalMi0 yKa3aHHBIX
T,

OO0beM KOHTakTHOM paboThl OOy4aromMXCsl C IMpernojaBaTelieM IpH MpPOBEIECHUH
y4eOHBIX 3aHATHM IO MporpamMme CHeNUAIWTeTa JOJDKEH COCTaBIATh INPU OYHON Qopme
oOyueHuss He MeHee 60 MPOIEHTOB 00LIeEr0o o0beMa BPEMEHM, OTBOJAMMOrO Ha peaau3alMio
JUCIUIUINH(MOTy IeH ).

TpeGoBanus k nocrynampumemy
TpebGoBaHusl K MOCTYyMaKOIIEMy ONPENENSIOTCS (elepalibHbIM 3aKOHOJATENIbCTBOM B
oOmactu oOpaszoBanusi, B ToM uucie [lopsakom mpuemMa Ha oOyueHHe MO 00pa3oBaTENbHBIM
porpaMMaM BBICIIET0 00pa3oBaHUSl — IMPOrpaMMaM CIIEHMAIUTeTa Ha COOTBETCTBYIOIIUMN
yueOHBI TOI.

2. XAPAKTEPUCTUKA TPO®ECCUHOHAJIbHOM JEATEJIBHOCTH
BBIITYCKHHUKOB

2.1 Obaacth u chepa npodeccHOHAIBbHOI 1eATeJLHOCTH BIITYCKHHKA

JleaTenbHOCTh  BBITYCKHMKOB HAaIlpaBlieHa Ha pelIeHue mpobieM, TpeOyommx
NpUMEHeHUs (pyHIaMEeHTaIbHBIX 3HAHUN B 00JacTH XUMHUHU M PEaTbHOM CEKTOpE SKOHOMMKHU
(HpI/I MPOU3BOACTBEC PA3JIMYHBIX BUJIOB MNPOAYKIHUH C UCIOJIBb30BAHUCM XUMHUYCCKUX PCArCHTOB,
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NoOBIYe M TepepaOdOTKE MPHUPOTHBIX HCKOMAEMbIX). BBIMYCKHUKH CHEIHATUTETa MO XUMHH
OCYIIECTBIISIIOT HayYHO-UCCIIEIOBATEIbCKYIO JEATEIBHOCTh B COCTaBE HAYYHOTO KOJIICKTHBA,
3aHUMAIOTCS MPAKTHUYECKUM MPUMCHEHHEM (PYHIaMEHTAIbHBIX 3HAHUH B OOJIACTH XUMHH C
IENBI0 TIOJMYYCHUsT HOBBIX 3HaHWH, pa3pa0OTKW HOBBIX METOIOB TIOJIYYCHHUS BEIICCTB H
MaTepualioB, ONTHMHU3AIMH TEXHOJIOTHUECKHUX MPOIIECCOB.

O6nactn mnpodeccuoHaIbHOW JesTenbHOCTH W (Win) cdepsl mpodeccuoHaTbHON
NCSITEIbHOCTH, B KOTOPBIX BBIIMYCKHUKH, OCBOMBIIKE MPOTPAMMY CIICIHAIUTETa, MOTYT
OCYIIECTBIISATH MPO(PECCHOHATBHYIO IEATEILHOCTS:

- OOpazoBanne u Hayka (B cdepe OCHOBHOTO | CpeIHero oOmiero oOpa3oBaHUS,
npopeCCHOHATBLHOTO OOYYCHHUs, CPEAHEr0 NPOPECCHOHATHHOIO M BBICIIErO O0pa30BaHMS,
JIONIOJTHUTEIILHOTO 00pa3oBaHus, B chepe HaAy4IHBIX UCCIICIOBAHUI);

BBIYyCKHUKH MOTYT OCYHIECTBISATh MPO(PECCHOHANIBHYIO JICATEIILHOCTh B JPYTUX
obnactsx u (wmm) cdepax MpodeccCHOHATBHON NeATeTHbHOCTH TPH YCIOBUU COOTBETCTBUS
YPOBHSI WX OOpa3oBaHMsI W IIOJIYYCHHBIX KOMIICTCHIIMH TpPeOOBAaHHMAM K KBaIM(UKAIIUH
paboTHUKA.

Tumbl  3agauy TPOPECCHOHATBHONH  JCATENBHOCTH  BBITYCKHUKOB:  Hay4HO-
HCCIIE0BATEIbCKUM.

[lepeyeHb OCHOBHBIX OOBEKTOB MPO(ECCHOHAIBLHOW JEATEILHOCTH BBIMTYCKHHKOB:
XMUMHYECKHE JJIEMCHTBI, BEIIECTBA, MATEPUAIIbI, CHIPHEBBIC PECYPChl, XMMUYECKHE MPOIECCHl U
SIBIICHHS, TPO(ECCHOHANIBHOE O000pYJIOBaHUE; MCTOYHHKH MPOPECCHOHAIBHON WH(POpPMALNH,
JOKYMEHTAIHSI TPOPECCHOHATIBHOTO U MPOU3BOJICTBEHHOTO HA3HAUCHHSI.

K oObekrtam npodeccHoHaIbHON ACATENBHOCTH MOTYT OBITh TaKXE OTHECEHBI H
pa3iiMyHbie 00JaCTH XHMHUHU (HAalpUMep, HEOpPraHWYecKas, OpraHUYecKas, aHaJIMTHYeCKas,
busrueckas U T. 1) U CMEKHBIX C Hed Hayk (Hampumep, OHOXMMHUS, XUMHYecKas (Du3nka,
OMOTEXHOJIOTHS WT. I1.).

ITepeyens npogeccnoHAJBHBIX CTAHAAPTOB (MPH HAJTUYHNH), COOTHeceHHBIX ¢ DI'OC
AHanu3 onsITa:

npodeccHoHaIbHBIE ~ KOMIIETEHIMM,  YCTaHaBIMBaeMble  IPOTpaMMOM  crHeunuanurera,
dbopMHUpYIOTCS Ha OCHOBE aHalu3a TpeOOBaHWN K TPO(PECCHOHATBHBIM KOMIIETEHITUSM,
NpeIbIBISEMBIX K BBITYCKHUKAM Ha PbIHKE TpyZa, 0000IIEHUsI OTE€YECTBEHHOTO U 3apy0esKHOTO
ONbITa, MPOBEJCHUS KOHCYJIbTAllMM C BeayluMU paboTojaTesnssMHu, OOBEAMHEHUIMU
paboTtonareneil oTpaciu, B KOTOPOH BOCTpeOOBaHbBI BBITYCKHUKH, UHBIX MCTOYHHUKOB (Jlanee —
MHbIE TpeOOBaHUs, IPEABABISAEMbIE K BHIITYCKHUKAM).

3apaum npodeccuOHAIBLHOM 1esITeIbHOCTH BBIMYCKHUKOB

Tun 3aa4 npogecCuoHaIbHON eI TENIbHOCTH BBITYCKHUKOB!
- Hay4HO-HUCCIIEI0BATENbCKUI.

3anaun npodeccHOHANBHOM NesITeTbHOCTH:

e OcymiecTBieHHE Hay4HO-UCCIEA0BATENIbCKOM JIeSITETLHOCTH 1) pELIeHUIO
(dbyHIaMEHTAIBHBIX U TPHUKJIAJHBIX 33/1ad XUMUYECKOW HAIPaBICHHOCTH B COCTaBE HAYYHOTO
KOJIJIEKTHUBA,

e Paspaborka HOBBIX JIEKAPCTBEHHBIX penaparos, XHUMHKO-TOKCHUKOJIOTHYECKHE
HCCIIEOBAaHUA;

OcHoOBHbIE 00bEKThI NPO(ecCHOHATBLHOM 1esITeIbHOCTH BHITYCKHUKOB
[TepeueHb OCHOBHBIX 00BEKTOB MPOPECCHOHATBHOM EATETbHOCTH BBITYCKHUKOB!
® XUMHYECKHE BEIIECTBA, MaTepHuajbl, XMMHUYECKHE IPOLECCHl M SBJICHUS, HCTOYHUKH
npodeccuoHaIbHONH MHPOpPMaLuHU, MpodeccHoHANbHOE 000PYIOBaHHE; CHIPHEBBIE PECYPCHI;
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pa3jinuHbIC 00/1aCTH XMMUH U CMEKHBIX HayK JOKYMCHTAl U HpO(beCCI/IOHa.HBHOI‘O Ha3Ha4YCHUA.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBbI CHEHHUAJIMTETA

Pe3ynbrarsl
BBIITYCKHUKOM KOMIIETCHIIUSAMH, T.

OO0I1
e.

OCBOCHUA

CIELMAINTETa  ONPEACISIOTCA  NMPHOOPETaeMbIMU

€ro CIOCOOHOCTBIO IOPUMCHATL 3HAaHWA, YMCHUA U

JIMYHOCTHBIC Ka4€CTBA B COOTBCTCTBUU C 3aJa4aMU HpO(i)eCCI/IOHaJILHOﬁ JACATCIIBHOCTH.

TpeOoBannsi K NIJIAHMPYeMbIM pe3yJbTATAM OCBOEHHSI 00pPa30BaTe/bLHOIl MPOrpaMMmBbl,
o0ecre4yuBaeMbIM IUCHUIIMHAMM (MOYJISAIMH) U IPAKTUKAMU

YHI/IBepcaHBHHe KOMIIETCHIMK BBIITYCKHUKOB U MHAUWKATOPHI UX JOCTUXKCHUA

Kareropus
(rpynna)
YHHBepPCaJbHbIX
KOMIIeTeHIN i

Kox 1 HanmMeHoBaHue
YHHBEpPCAJbHOMI
komnerenuun (YK)

Koa u HauMeHOBaHUe HHIUKATOPA T0CTHKEHUSI
YHHBEPCAJbHOI KOMIIEeTeHIIHI

CucreMHOE U
KPUTHYECKOE
MBIIIIJICHUC

YK-1Cnocoben
OCYIIIECTBIISTh
KPUTHYCCKUI aHAIIN3
MPOOIIEMHBIX
CUTyaluii Ha OCHOBE
CHUCTEMHOTO TI0JTX0/1a,
BBIpa0aTHIBATH
CTpATEruI0 IEUCTBUI

YK-1.1 Ananusupyet npoOJIEMHYIO CUTYalUIO KaK
CHUCTEMY, BBIABIISAS €€ COCTABIIAIOLIUE U CBSI3U MEXY
HUMU

'YK-1.2 Onpenenser npoOenbl B UHPOpMAIIHH,
HE0OXOIUMOM ISl pelieHus: IPOOJIEMHOM CUTYallUH,
U IIPOEKTUPYET MPOLIECCHI 110 UX YCTPAHEHUIO
'YK-1.3 Kputruecku OIlCHHBAET HAJAC)KHOCTh
MCTOYHHUKOB MH(OpMaLuK, paboTaeT ¢
MPOTHBOPEYMBON HH(POPMAIHEH U3 pa3HBIX
MICTOYHUKOB

'YK-1.4 PazpabatbIBaeT U coepkaTreabHO
ApPrYMEHTHPYET CTPATEruio peleHus mpooaeMHOR
CUTYallii Ha OCHOBE CUCTEMHOIO U
MEXIUCLHUIIIMHAPHOTO MOAXO010B

'VK-1.5 Vcnonb3yeT J0ruKo-MeTOA0IOTUUECKHU I
WHCTPYMEHTAPUH JI1 KPUTUUECKOHN OLIEHKU
COBPEMEHHBIX KOHIENIMN (hrusocopckoro u
COLIMAJILHOT'O XapaKTepa B CBOEH MIPEIMETHOU
oOnactu

Pa3paboTka u
peanu3anus
MPOCKTOB

YK-2. Criocoben
YIIPABIATH MTPOECKTOM
Ha BCEX dTalax ero
PKU3HEHHOTO IIUKJIA

YK-2.1 ®opmynupyeT Ha OCHOBE ITOCTABICHHOM
MpoOJIEMbI MPOEKTHYIO 33/1a4y U CTIOCO0 €€ perieHus
yepe3 pean3aluio MPOEKTHOTO yIpaBJIeHUs
'VK-2.2 PazpabaTbIBacT KOHIICTIIIAIO ITPOCKTA B
paMkax 0003HaYEHHOM MPOoOIEMBI: GOPMYIHUPYET
11eJTb, 33/1a49H, 00OCHOBBIBAET aKTyaJIbHOCTH,
3HAYMMOCTb, O’KH/Ia€Mbl€ Pe3yJbTaThl U BO3MOXKHBIE
chepbl UX TPUMEHEHUS

'YK-2.3 [Inanupyetr HeoOX0AUMBIE PECYPCHI, B TOM
YHCIIe, C YIETOM UX 3aMEHSIEMOCTH

'YK-2.4 PazpaOaTbIBaeT MjaH peain3aluy IpoeKTa ¢
MCTIOJTIF30BAaHUEM WHCTPYMEHTOB TUTAHUPOBAHHSI
'YK-2.5 OcymiecTBiasieT MOHUTOPUHT X0/1a
pear3aIyy IPOeKTa, KOPPEKTHPYET OTKIOHEHHS,
BHOCHUT JIOTIOJTHUTENIbHBIE U3MEHEHHUS B TUIaH

peaNn3aluy MPOEKTa, yTOUHSIET 30HbI




OTBCTCTBCHHOCTH YYAaCTHHUKOB IIPOCKTA

Komananast pabota
U JTHJIEPCTBO

'YK-3. Cnocoben
OpraHU30BBIBATH U
PYKOBOJIUTH paboTOi
KOMAaH/IbI,
BbIpaOaThIBas
KOMaH/IHYIO
CTpaTeTHIo s
MOCTHKEHUS
[IOCTaBJICHHOM LIEJIH

'YK-3.1 BeipaGaTeIBaeT CTpAaTETHIO COTPYTHUYECTBA
M Ha €¢ OCHOBE OpPraHu3yeT 0TOOP WICHOB KOMaHIbI
IJTsT TOCTHKEHUS TIOCTaBICHHOM 1IeJIn

'YK-3.2 [Inanupyet u KoppeKTupyet padboty
KOMaH/Ibl C Y4€TOM HHTEPECOB, 0COOEHHOCTEN
MOBE/ICHUS U MHCHHI €€ WICHOB

YK-3.3 Pa3penraer KOHGIUKTH ¥ MPOTUBOPEYUHUS ITPU
eTOBOM OOIIEHHH Ha OCHOBE y4eTa HHTEPECOB BCEX
CTOpPOH

'YK-3.4 Opranu3syet TUCKyCCHH I10 33JaHHON TeMe U
00CyKIeHUE Pe3yIbTaTOB pPa0OTHI KOMaHIbI C
MPUBJICYCHUEM ONTIOHEHTOB pa3pabOTaHHBIM UICSIM
YK-3.5 [Inanupyetr komaHAHYIO paboTy,
pacripenensieT mopydeHus U JeNeTupyeT
MOJIHOMOYHS YJIeHaM KOMaHJIbl

YK-4. Cnocoben
MPUMCHSIT
COBpEMEHHBIC
KOMMYHHKATHBHBIC
TEXHOJIOI'MH, B TOM

YK-4.1. YcranaBnuBaeT U pa3BUBacT
npodeccuoHanbHbIe KOHTAKThI B COOTBETCTBUU C
MOTPEOHOCTSIMH COBMECTHOM JIEATEIBHOCTH,
BKJItOUasi 0OMeH nHpopMaIueil 1 BeIpabOTKy eAMHON
CTpaTeruy B3auMOJICUCTBUS

'YK-4.2. CocrapmnsieT, IepeBOAUT U PEIAKTUPYET
pa3IUYHbIE aKaJeMHUYECKUe TEKCTHI (pedepaTsl, 3cce,
0030pBI, CTATHU H T. 1.)

KomMmyHuKanuss  [gucie Ha 'YK-4.3. IIpeacrapiser pe3yabTaThl aKaIeMHISCKON
MHOCTPaHHOM(BIX ) 1 Ipo(ecCUOHANBHOM NeSITeIbHOCTH Ha pa3IMYHbIX
SI3bIKe(ax), IS yOJIMYHBIX MEPONPUITUSIX, BKIIIOUYAs
aKaJIeMUYECKOTO U [MEXIyHapOoJHble, BBIOMpas Hanbosee Mo X0
npodeccuoHanbHOro  (hopmMar
B3aUMOJICHCTBUS YK-4.4. AprymMEeHTHUPOBaHHO U KOHCTPYKTHBHO
OTCTaWBaET CBOM MO3ULIMU U UJIEU B aKaJEMUUYECKUX
U Tpo(heCcCHOHANBHBIX TUCKYCCUSAX Ha
rOCYIapCTBEHHOM sI3bIKe PD M HHOCTPAHHOM SI3bIKE
YK-5.1. Ananuzupyer BaxxHEHIINE HACOIOTHIECKHE
1 [IEHHOCTHBIE CUCTEMBI, CPOPMUPOBABILINECS B XO/€
MCTOPUYECKOTO Pa3BUTHUS; 0OOCHOBHIBAET
'YK-5. Cnnocoben AKTYyaJIbHOCTh UX MCIOJIb30BaHUS MPU COLUATIBLHOM U
AHAJTN3UPOBATh U npodecCHOHATBLHOM B3aUMOCHCTBUU
Y4UTBIBATh 'YK-5.2. BeicTpanBaeT conaabHoe |
MeXKynbTypHOE  [pa3HOOOpasue npodeccroHaIbHOE B3aUMOACHCTBUE C YUETOM
B3aUMOJICHCTBUE  [KYJIBTYp B MMPOIECCE (OCOOEHHOCTEH OCHOBHBIX ()OPM HAYYHOTO H
MEXKYJIbTYPHOTO [PETUTHO3HOTO CO3HAHUS, IEJIOBON U 001IIei
B3aUMOJICHCTBHS KYJIbTYpPbI IPEJCTaBUTENEH IPYTrUX STHOCOB U
KOH(eccuil, pa3IMYHbIX COLUAIBHBIX TPYII
'YK-5.3. ObecnieunBaeT co3nanue
HEIMCKPUMHUHAIIMOHHON CpeJibl B3aUMOACHCTBUS NIPH
BBINIOJTHEHUH MTPO(eCcCCHOHANIBHBIX 3a]a4
Camoopranmzanus [YK-6. Cnocoben 'YK-6.1. OuenuBaet cBOM pecypchl U UX MPEIeibl
1 caMOpa3BUTHE (B [0NIPEesITh U (JINYHOCTHBIE, CUTYaTUBHBIE, BDEMEHHBIE),
TOM YHCIIe [peaT30BbIBATD ONTUMAJIHO UX UCMOJb3YET VISl YCIIEIIHOTO
3I0pPOBbE- [IPUOPHUTETHI BBITTOJIHEHHS TOPYYSHHOTO 3a/1aHUS
cOepexeHne) COOCTBEHHOM YK-6.2. Onpenensier npuOpUTETHI




NEeATENHLHOCTH U
CIIOCOOBI €€
COBEPIIICHCTBOBAHMS
Ha OCHOBE
CaMOOILIEHKHU 1
0Opa3oBaHus B
TeueHue BCEH KU3HU

PO ECCHOHAIIBHOTO POCTA U CTIOCOOBI
COBEPILICHCTBOBAHUS COOCTBEHHOM /1EATENILHOCTH HA
OCHOBE CAMOOIICHKH 110 BEIOPaHHBIM KPUTEPHSIM
'YK-6.3. BeicTpanBaeT ruOKyio npogeccuoHaIbHYIO
TPACKTOPHUIO, HCIIOJIB3YSI HHCTPYMEHTBI
HETPEPHIBHOTO 00pa30BaHUs, C YI€TOM
HAKOTIJICHHOTO OTBITa MPO(ECCHOHATLHOU
NEesITeIbHOCTH U IMHAMUYHO U3MEHSIOMIUXCS
TpeOOBaHUH PBIHKA TPya

YK-7. CriocobeH
MO/I/ICP>KUBATh
ITOJDKHBIN YPOBEHB
(buznyeckoi
IMOrOTOBJIEHHOCTH
IUIs1 00eCIICUEHHMS
TTOJIHOLIEHHOM
COITMAJIbHON U
podeCcCHOHAITBHON
NeATeIbHOCTH

'YK-7.1. BeiOupaer 31opoBbecOeperaroime
TEXHOJIOTUH IS TIOJICPIKaHus 3JI0pOBOrO 00pasa
PKU3HU C y4eTOM (PU3HOIOTHYECKUX OCOOCHHOCTEH
OpraHu3Ma M YCIIOBHH pean3aiiu
MpodecCHOHATEHOM IS TEIbHOCTH

YK-7.2. Ilnanupyet cBoe pabouee U cBOOOIHOE
BpEMSI JIJIsl ONITUMAIBHOTO COYSTaHMS (PUINICCKON U
YMCTBEHHOW Harpy3KH U 00eCrieYeHUs
paboTocrocoOHOCTH

YK-7.3. Cobntofaer u mponarangupyeT HOpMbI
3I0POBOTO 00pa3a KU3HU B PA3TMUHBIX )KHU3HCHHBIX
CUTyalMsX ¥ B IPOECCUOHATIBLHOMN JIEATEILHOCTH

bezomacHocTh
PKU3HEIEATENh-
HOCTH

YK-8. Criocoben
cO3/71aBaTh U
MO/1CPKUBATh
0e301acHbIE YCIOBUS
PKU3HENIESTENIbHOCTH, B
TOM YHCJIE TIPU
BO3HUKHOBEHHUH
YpE3BBIYANHBIX
CUTyaLHi

YK-8.1. Ananusupyet (pakTopsl BPeTHOTO BIHSIHUS
HIIEMEHTOB CpeJibl 0OUTaHMs (TEXHUUECKUX CPEJCTB,
TEXHOJIOTUIECKUX MPOIECCOB, MATEPUAIIOB, 3AaHUN U
COOPYKEHUH, IPUPOHBIX U COLIMATIBHBIX SBJICHUN)
YK-8.2. UnenTuduuupyer onacHble U BpEIHbIE
DakTopbl B paMKax OCYILIECTBISIEMOH 1€ TeIbHOCTH
'YK-8.3. BersiBnisieT npo0IieMsbl, CBSI3aHHBIE C
HapyLIECHUSIMUA TEXHUKH 0€3011acHOCTH Ha paboueM
MecTe; TIpesiaraeT MepOIpUATHSIX IO
MPEJOTBPALICHUIO YPE3BbIUANHBIX CUTYAIH
'YK-8.4. PazpsicHsieT ipaBuIIa IOBEJCHUS TIPH
BO3HUKHOBEHUH UPE3BBIYAMHBIX CUTYallU
MPUPOJHOTO M TEXHOTEHHOTO MIPOUCX 0K ICHHS;
0Ka3bIBAET MEPBYIO MOMOILlb, ONUCHIBAET CIIOCOObI

y4aCTuA B BOCCTAHOBUTCIIbHBIX MCPOITPUATHUAX

O6HI€Hp0(1)CCCI/IOHaJ'IBHI)I€ KOMIICTCHI MU BBIITYCKHUKOB U MHAWKATOPHI X JOCTUKCHHA

Kareropus
(rpynma)
o0urenpo-

(deccuo-
HAJbHBIX
KOMIIeTEeH-
10707

Kox m HamMeHoBaHHme
o0menpogeccunoHAIbHOM

komnerenuun (I1K)

Kon 1 HamMeHOBaHHe HHAMKATOPA
AOCTHKEHHMS 001enpodecCHOHATBHOM
KOMIIeTeHIIUH

OIIK-1 CiocoGeH aHanmu3upoBaTth,
MHTEPIIPETUPOBATH U 0000111aTh
PE3yNbTaThl SKCIIEPUMEHTATBHBIX U
[PACYeTHO-TEOPETUIECKUX PabOT
XUMHYECKOI HalpaBICHHOCTH

OIIK-1.1. CuctemaTtu3upyer u aHAJTIU3UPYET

[PE3YJITaThl XUMUYECKHUX IKCIIEPUMEHTOB,

HaOJIIOACHUH, U3MEPEHNUH, a TaKXKe

[pE3yJIbTaThl PaCU€TOB CBOWCTB BEUIECTB U

MaTEpHajIoB

OIIK-1.2. [Ipennaraet WHTEPIPETAITUIO
€3yJIbTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U




[pacYeTHO-TEOPETUIECKUX PaboT ¢
MCIIOJIb30BAHUEM TEOPETUUYECKIX OCHOB
TPaIULIUOHHBIX M HOBBIX Pa3eioB XUMHHU
OIIK-1.3. ®opmynupyeT 3aKI04YeHUs 1
BBIBOJIBI TI0 pe3yJIbTaTaM aHalu3a

I TEpaTYPHBIX JaHHBIX, COOCTBEHHBIX
PKCIEPUMEHTAIBHBIX U PaCUeTHO-
TEOPETUUECKUX paboT XUMHYECKOH
HaINpaBJICHHOCTH

OIIK-2 CriocoGeH MpoBOIUTH

OIIK-2.1. PaboraeT ¢ XUMHYECKUMU
BEIICCTBAMHM C COOJIFOJCHHEM HOPM TEXHHKH
0€30I1aCHOCTH

OIIK-2.2. Vicrionb3yeT CyIIeCTBYIONINE 1

OO0wenpo-  [xumuueckuii FKCIIEPUMEHT ¢ pa3pabaTbIBacT HOBbIE METOUKH MOTY4EHUS
theccno- KCIT0JIb30BAHUEM COBPEMEHHOIO M XapaKTepu3aluyd BELIECTB U MaTEpUaIOB
HaJIbHBIE 000pyI0BaHus, COOII0ast HOPMbI IS PEIIEHUs 3aa4 IpodeccnoHaabHOM
HaBbIKH TEXHUKHU 0€30I1aCHOCTH ACATCIIBPHOCTH
OIIK-2.3. [IpoBOIUT KCCIIEIOBAHMUS CBOMCTB
BEILIECTB U MAaTEpUAJIOB  C UCIIOJIb30BAHUEM
COBPEMEHHOT'0 HAYYHOT'O 00OPYAOBaHUS
OIIK-3  Cnocobern  mpumensaThOIIK-3.1. [IpumensieT TeopeTHuecKue u
PAcYETHO-TEOPETUYECKHE  METOJBIIOIYIMIIMPHUUECKUE MOJIEIH IIPU PELLICHUN
U M3YYeHHs] CBOMCTB BEIECTB HBajad XUMHYECKOW HAIPaBICHHOCTH
nporieccoB ¢ ux  ydactuem,OIIK-3.2. Ucnons3yer cranaapTHoe
MCTIONB3YS COBPEMEHHOEIPOTrpaMMHOE 00eCTIeYeHHE U
nporpaMMHoe obecrieueHue M Oa3plCreluaIn3UpOBaHHbIE 0a3bl TaHHBIX IPU
ITAaHHBIX HpO(beCCI/IOHa.HI)HOFOLpeHIeHI/II/I 3a7a4 MpoQecCHOHATBHOM
Ha3HA4YEHUS NesITeNIbHOCTH
OIIK-4.1. Vcnionb3yeT 6a30BbI€ 3HAHUS B
OIIK-4 Crioco0OeH miaHupoBaTh M
. 00J1aCTH MaTEMAaTUKU U (PU3UKH TIPH
PabOThI XUMHUYECKOI z
IUTAHUPOBAHUH PAOOT XUMHUYECKOM
HalpaBJIeHHOCTH, 00pabaThIBaTh U
HHTEPIPETUPOBATD MOIYUEHHBIE | bab SHEOCTH
PHpETHD y1 OIIK-4.2. OOpabaTbIBaeT JaHHEIE C
pe3ybTaThl C UCIIOJIb30BaHUEM
DusnKo- MCITOJIb30BAaHUEM CTaHIapPTHBIX CIIOCOOOB
TEOPETUIECKUX
MaTeMaTHue . AIIPOKCUMAITIH YMCIICHHBIX XapaKTePUCTUK
BHaHUI U MPAKTUYECKUX HABBIKOB
CKasi 1 OIIK-4.3. IuTepnpeTupyet pe3yabTaThl
pEIIeHHsSI MAaTEMAaTHYECKUX H .
KOMITbIOTEPH XUMHAYECKIX HAOIFOIEHUH C CTIOIb30BaHNEM
(u3nUeckux 3anau .
ast (bu3MYeCKUX 3aKOHOB M MIPEJICTaBICHUN
rpamoTHOCTHOIIK-5 Cnioco6en ucnons3osares  |OIIK-5.1. Mcnons3yer coBpemennsie IT-
npu HpopmannonHbie 0a3bl JTaHHBIX HTEXHOJOTMU IpuU cOOpe, aHaIn3e U
pemrenny  (@AAITHPOBATH CYIICCTBYOLIHE MpeICTaBICHUN UHPOPMALIUU XUMHYECKOTO
3anaq [IporpaMMHBIE  TPOAYKTHI  WIANpoduis, coda0as HOPMbI U TpeOOBaHUS
npodeccron PELICHAA 3a1a4 npogeccHoOHATbHONMH(DOPMAITHOHHON 0€30MacHOCTH
A TEHOR nesaTenbHOCTH ¢ ydeToM OcHOBHBIXIOIIK-5.2. Mcnonbs3yer cTaHaapTHHIE H
[—— TpeboBaHuil HH()OPMAITHOHHON OpPUTHHAIBHBIE IPOTPAMMHBIE IPOIYKTHI, IPH
ocTi 0€3011aCHOCTH HEOOXOAMMOCTH aIAaNTHPYS UX JJIST PEIICHUS
3ajad mpoeCcCHOHAIBHON e TENHhHOCTH
OIIK-5.4. Vcrionb3yeT COBpeMEHHBIE
BBIYUCITUTEIIbHBIE METO/IBI TSI 00pabOTKH
TTAHHBIX XUMUYECKOTO dKCIIEPUMEHTA,
MO/JICIIMPOBAHUS CBOIMCTB BEIIECTB
(MaTepuaJioB) U MPOLIECCOB C UX YYAaCTHEM
[Tpencrasne (OIIK-6 Criocoben npeacrasnare  (OIIK-6.1. [IpencraBnsier pe3yabTaTsl paboThI
HUE pe3yIbTaThl B BUJIEC OTYETAa IO CTAaHAApTHOU opme Ha
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pe3yIbTaToB
npodeccuon
QJIbHOU
esTelb-
HOCTH

[TpodeccnoHambHOM EATENBHOCTH
B YCTHOU M MUCBMEHHOU (popme B
COOTBETCTBUH C HOPMAMHU U
[paBUIaMHU, IPUHITHIMH B
npodecCHOHATHLHOM COOOIIECTBE

[PYCCKOM SI3bIKE

OIIK-6.2. [Ipencrasisier nHGpOpMAITUIO
XUMHYECKOTO COJIEPKAHUS C YyIETOM
TpeboBaHui OMOIMOTpadUIeCKOr KyIbTypPhI
OIIK-6.3. '0TOBHUT mpe3eHTAaIHIO TT0 TEME
pabOThI U IPEJICTABIISIET €€ Ha PYCCKOM U
QHTITHIICKOM SI3BIKAX

OIIK-6.4. [IpencraBnseTr pe3ybTaThl paOOTHI
B BHJIC HAy4YHOH MyOJIUKaIuu (Te3UChI
NOKJIa/1a, CTaThsi, 0030p) HA PYCCKOM U

AHTJIMICKOM SI3BIKE
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3agaua
npogeccuoHAIbHOK
AeATeJIbHOCTH

O0BbeKT 1M 00J1aCTh
3HAHUSA

Koa n
HAMMEHOBaHUe
npogeccuoHaILHOM
KOMIIeTeHIIU T

Kon 1 HamMeHOBaHHe HHANKATOPA
AOCTHKEHHUS NPOPeCcCHOHAIBHOM
KOMIIETCHIIUH

OcHoBaHue
(mpogeccuoHaNbHbII
CTAHIAPT, aHAJIU3
onbiTa) O000IEHHbIE
TPYA0Bble PyHKIIUKN

Tun 3aga4 npogecCHOHAIBbHOM 1eATeJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKHU I

Hay4HO-TeXHUYECKHE
pa3paboTKu;

OTIBITHO-
KOHCTPYKTOPCKHUE
pa3paboTKU U BHEIPEHHE
XUMHUYECKON MPOTyKIIUU
Pa3IMIHOTO Ha3HAYCHNH,
METPOJIOTHS,
cepTuduKaIms u
TEXHUYECKUIA KOHTPOJIb
Ka4ecTBa MPOTyKIINN

XuMHUUeCcKne
BEIIECTBA, MATEPUAIIBI,
CBIPBEBBIC PECYPCHI,
MCTOYHUKH
rpodeccnoHaTBEHOMI
nH(popMaIuy,
XUMHAYECKHE TTPOIIECCHI
W SIBJICHUS,
npodeccuoHanbHOe
000pyIOBaHUE;
ITOKYMEHTAITHS
npodeccHnoHaNBEHOTO U
[IPOU3BOICTBEHHOT'O
Ha3HAYCHUS

IK-1-n Cniocoben
[IaHUPOBATh padoTy U
BHIOMPATH aJICKBaTHBIE METOIbI
pELICHHs HAy9HO-
MCCIIeI0BaTeIbCKUX 3a/1ay B
BbIOpaHHOW 00J1aCTH XUMHUH,
XMMUYECKON TEXHOJIOTUHU WIN
CMEXHBIX C XUMHUEH HayKax

IMK-1-n.1 CocraBnser oOMMii IIIaH
MCCIICIOBAHUS U JICTAIbHbIC IIJIaHbI
OTIEIbHBIX CTagui

IMK-1-n.2 Beibupaer sKcriepuMeHTaIbHbBIE U
[PACYETHO-TEOPETHYECKUE METOIbI PEIICHUS
ITOCTaBJICHHOM 3aJaun UCXOIs U3
MMEIOIIUXCSI MATEPHATBHBIX M BPEMEHHBIX
[pecypcoB

[IpodeccrnonanbHbpIi
crargapt Ne 32
CHEIMAIUCT 10 HAyYHO-
MICCIIEIOBATEIbCKUM U
OTIBITHO-
KOHCTPYKTOPCKUM
[pazpaboTkaM, yTBEPKICH

MK-2-n Crnocobex
[IPOBOJIUTH HaTeHTHO-
MH(pOpMallMOHHbIE
UCCIIEIOBaHUsT B BBIOpAHHOMH

00JaCTH XUMUU U/WIIA CMEXKHBIX|
HayK

IK-2-u1.1 [IpoBoauT monck
CHeIHaTU3UPOBAHHON HHPOPMALIUU B
MaTeHTHO-UH(POPMAIIMOHHBIX 0a3aX TaHHBIX
MK-2-n.2 Anammupyer u  o0oOmaerT
pe3yabTaThl ~ MAaTEHTHOIO  IOMCKAa  TI0
TeMaTHKE IpOeKTa B BBIOpaHHON oOjacTu
XUMHUH (XUMHYECKON TEXHOJIOTHH)

[IpUKa3oM MuHHCTEpCTBA
TpyZJa U COLMAIbHOMN
s3aruThl Poccuiickoi
Denepanun oT 4 MapTa
2014 r. N 121H. (kox 40.
011, ypoBeHb
kBanuukaruu 7, D/01.7,

IMK-3-1 Crioco0eH Ha OCHOBE
KPUTHYECKOTO aHallu3a
pesynsraToB HUP 1 HUOKP
OIICHUBATh MEPCTIEKTUBBI UX
MPAKTUIECKOTO TPUMEHEHUS U
MPOJIOHKEHUST paboT B
BBHIOPAHHOW 00JIaCTH XUMUH,
XUMHYECKON TEXHOJIOTU WK
CMEKHBIX C XUMHEH HayKax

IK-3-n.1 Cucremarusupyet uHpopMaImro,

nonydeHHyto B xoae HUP u HUOKP,
QHATM3UPYET €€ U COTIOCTAaBIISAET C
MTUTepaTypHBIMU JAHHBIMU

MK-3-n.2 Omnpenenser BO3MO>KHBIE
HATIPaBIICHUS pa3BUTHS pabot u

MEPCICKTUBLI MPAKTHYCCKOI'O MPUMCHCHUS
MOJIYYCHHBIX PC3YJIbTATOB

D/03.7)

DopMHpPOBAHHUE HOBBIX
HaIlpaBJICHUN;
Koopaunanus

eI TCIILHOCTH
COHCIIOJIHUTEIIEH,
[YIaCTBYIOIITUX B
BBITIOJTHEHUH PaboT ¢
IPYTUMU OpTaHU3AIUSIMHU

12




4. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIN3ALIUN
ITPOI'PAMM CIIEHHUAJIMTETA

OO01mas xapakTepucTHKA 00pa30BaTeIbLHOM 1eITeJIbHOCTH
OO0pa3oBarenbHast 1EATEIHHOCTH IO IPOrpaMMe CTICIIHATUTETA IPEIyCMaTPUBACT:

— MpoBeleHUE YYEOHBIX 3aHATHH MO AMCHUIUIMHAM (MOAYJIsAM) B ¢GopMe JEKIHUWA, CEMHHAPCKUX
3aHITHI, KOHCYJbTAllui, Ja0opaTOpHBIX paboT, HWHBIX GOpM OOYyYCHHs, NPEIYCMOTPEHHBIX
y4eOHBIM TIJIaHOM;
— TMpOBEJICHUE MPAKTHK;
— MpOBEJIECHHWE HAYYHBIX HCCICJOBAHMA B COOTBETCTBHHM C HANPABICHHOCTHIO (mpodusem)
ImporpaMmsl CIriClIMAINTETA,
— MPOBEJICHUE KOHTPOJIS KauecTBAa OCBOCHHUS MPOrPaMMBbI CIICHHUATUTETa MOCPEACTBOM TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH, TPOMEKYTOUYHOM aTTeCTallMH 00ydJaIONUXCsl, TOCYIapPCTBEHHON MTOrOBOM
aTTeCTaluu 00yJaroIUXCs.

Y4eOHBII IJTaH MOATOTOBKH CIEIHAJIHNCTOB

VYueOHblil MIIaH MOATOTOBKM CHELMAIMCTOB pa3paboTaH B COOTBETCTBUU C TPEeOOBAaHUAMU

(benepaabHOro roCy1apCTBEHHOT0 00pPa30BaTEIBHOTO CTAHIAPTA I10 HAMIPABICHUIO TIOATOTOBKU

@dyHpaMeHTanbHasT M NpUKIAgHAs XuMMs, crenuamu3anus —«OpraHuyeckas XUMUS»
YTBEPXKACHHOMY IpukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepauuu ot 13.
07.2017 r. Ne652.

B yueOHOM 1utaHe oTOOpaXkeHa JIOTHMYECKash MOCIEN0BATEIbHOCTh OCBOCHUS IIMKIOB U
pazznenoB OOII (qucuuIuivH, OpakTUK), obecnednBaoumx (GOpMUPOBAHNE KOMIIETEHIMNA. YKa3zaHa
o0ImIast TpyJI0EMKOCTh JUCHUIUIMH, MOIYJIEH, MPAKTHK B 3aUETHHIX €AMHUIIAX, a TAK)KE MX OO0IIas u
ayJMTOpHAs TPYJOEMKOCTb B 4acax.

VY4eOHbIH MIaH TOATOTOBKU crienuanucToB o Hanpasieruto 04.05.01 dynnamenTansHas u
IpPUKJIaJHAs XuMus, cnenuanuzanus «OpraHudeckas XUMUs» IpusaraeTcs.

Kanennapuvblii yueOHblii rpadgux
[TocnenoBarenbHOCTh peaNU3allUd NPOrpaMMBbl CIIEHUAIMTETa IO ToJaM M CeMecTpaMm
(BKiIOYasl TeopeTuyeckoe OOydeHHe, MPAKTUKH, Hay4yHble MCCIENOBaHUS, NPOMEXKYTOUHBIE H
rOCYJapCTBEHHYI0 HTOTOBYIO aTTECTAllUM, KaHUKYJbl) MPUBOJUTCSI B KaJIEHAAPHOM Yy4yeOHOM
rpaduke (MpUIOKEeHUEe — pabounii y4eOHbIi TUaH (KaJeHIapHbId Y4eOHbIH TpaduKk)).

4.4, AHHOTAUMHU PadOYUX MPOrPAMM AU CHUIIIHH
4.4.1. IncuMiuinHbl 00A3aTeIbHOMH YaCTH

AHHOTanus pabodeil MporpaMMbl TUCIUTUIMHBI
«HcTopus (mcropust Poccun, Bceoduiasi ucropus)»

1 Ieap AUCHMIUIMHBI: (OPMHPOBAHWE Yy CTYJICHTOB KOMILJICKCHOTO IPEACTABICHUS O POJU U
MECT€ HCTOPUU B CHCTEME TYMAHHTAPHBIX M COLMANBHBIX HAYK, KYJIBTYPHO- HCTOPUYECKOM
cBoeoOpasun Poccum, ee mecte BO BCEMHPHO-MCTOPHUYECKOM TIpoliecce, 00 OCOOEHHOCTSX H
OCHOBHBIX JTamax €€ HCTOPHYECKOTO pa3BUTHs; BBEACHHWE CTYIACHTOB B KPYI HCTOPHUYECKHUX
npo0JeM, CBA3aHHBIX C 00JaCThI0 OyayIIeit mpodecCHOHaTbHON NeATeTbHOCTH.

2. B pe3yabTrare u3y4YeHHUs JAUCHHUILUIMHBI OOy4YalOUIUiicd MO MNporpaMMe crequaJuTeTa
JMOJIZKEH:

Obnadamye clenyrIMUMA KOMIETSHIIHSIMHE:

DopMupyeMbie KOMIIETCHLUT NHauKaTOpHI J0CTUKEHUS] KOMIIEeTEeH LU
YK-1 Cnocoben ocymectBiaTbYK-1.3 Kputudeckn OIEHHBAaCT HAJICKHOCTh HCTOYHHKOB
KPUTHYIECKUH aHaIM3 IPOOIEMHBIXMHpOpMaLi, paboTaeT ¢ NPOTUBOPEYMBON HMH(OpMaIyel u3




CUTYyallMif Ha OCHOBE CHCTEMHOTOpa3HBIX HCTOUHHKOB
M0/1X0/1a, BBIPA0ATHIBATh
CTpaTErHIo IeHCTBUI

YK-5. Cnocoben ananmsupoBatb HYK-5.1.  Ananmusupyer  BaKHEWIIHE  HUICONOTHYECKHE ]
YYUTBHIBATh Pa3sHOOOpa3ue KyJIbTYpP[ICHHOCTHBIE  CHUCTEMBI,  CQOpPMHpOBAaBHIMECS B  XOJ¢
B IpPOIECCe  MEXKYJIbTYPHOTOHUCTOPHUYECKOTO PAa3BUTUS; OOOCHOBBIBACT aKTYalbHOCTh HX
B3aMO/ICHCTBUS MCIIOJIB30BAHUSL TNPU  COLMAJIBHOM U NMPOECCHOHAIBHOM
B3aMMO/JICHCTBUU

YK-5.2. BoicTpauBaer conuaipbHOoe | po¢eCCHOHAIBHOE
B3aMMOJICHICTBHE C Y4YETOM OCOOCHHOCTEH OCHOBHBIX (hopM
HAYYHOTO M PEJIUTHO3HOTO CO3HAHMA, [EJIOBOM W oOmiel
KyJIbTYypbl TPEACTABUTENICH JAPYIMX O3THOCOB M KOH(ECCHId,
PA3IUYHBIX COLUATIBHBIX TPYIIT

YK-5.3. ObecnieunBaet co3ganne HEAUCKPUMUHAIIMOHHOMN CpeJibl
B3aMMO/ICHCTBHS TIPH BBIITOJHEHUH TPOPECCHOHATIBHBIX 3a/1a4

B pe3ynbrare nzyueHus: AUCUMILIMHBI 00y4arOIUNCS JOKEH:

3uamo:

- OCHOBHBIEC HaIIPaBJICHUS, IPOOIEMBI U METObl HCTOPUYECKOI HayKH;

- OCHOBHBIE 3Tallbl U KIKOYEBbIE COOBITHA cTOpuU Poccuu u mupa;

- 0COOEHHOCTH Pa3BUTHUSl POCCUHCKOrO rOCylapcTBa, BBIIAIOLIMXCS JAeATeNIed 0Te4eCTBEHHON
U BceoOIIei UCTOpuUH.

Ymemn:

- COOTHOCHUTH OOII[ME UCTOPHUUECKHE MPOIIECCHI M OTJENbHbBIE (DAaKThI; BHISBIATH CYIIECTBEHHBIE
YepThl HCTOPHYECKHUX IIPOIIECCOB, SBJICHWA M COOBITHUN; aHATM3UPOBATH COIMAIBHO-3HAYMMBIC
poOJIeMBlI;

- (GOopMyIMpPOBAaTh U APTYMEHTHPOBAHO OTCTAaWBATh COOCTBEHHYIO TMO3HWIUIO MO PA3TMYHBIM
npobiieMaM UCTOPHH.

Bnaoemo:

- MIpeICTaBICHUSIMHU 00 UCTOPUH KaK HayKe, €€ MeCTe B CHCTeME T'YMaHUTapHOTO 3HAHUS;

- MPEJICTaBICHUSIMA 00 OCHOBHBIX dTarax B UCTOPUH YEIOBEUYECTBA U UX XPOHOJIOTHH;

- KaTeropHallbHO-TIOHATHHHBIM aNnapaToM H3y4aeMOW TUCITUILIAHEL,

- HABbIKAMU aHANIN3a UCTOPHUYECKUX MCTOYHUKOB.

3. Kpatkoe cogep:kaHue TUCHUNIUHBI.

Paznen 1. Hcropuss B cucreMe CONMAJLHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeETOM0JIOTHH
ucropnueckoii Hayku. Oco0eHHOCTH CTaHOBJIEHHSI rocyaapcrBeHHoctTH B Poccuum mo
CPaBHEHHIO C €BPOIEICKIMHU PaHHECPEeIHEeBEKOBbIMHU IOCYy1aPCTBAMM.

Mecro ucropum B cucreMe Hayk. Ilpeamer ucropmyeckod Hayku. Ponb Teopum B NO3HaHUU
npomwioro. CymHocTs, (OpMBIl, (QYHKIUM HCTOpPUYECKOrO 3HaHUA. [lOHATHE MCTOPHUECKOTO
UCTOYHUKA, KJIacCUPUKALUI UCTOpUYECKUX UCTOYHHMKOB. McTopus Poccun — HeoThemiieMas yacTh
BCEMHMPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Hapons! 1 npeBHeiimme rocyjapcTsa Ha TeEppuTOpuu Poccnn. DTHOTEHE3 ClIaBsiH.

Benuxoe Ilepecenenue Haponos B III-1V BB.

Tpagunonssie GopMbl COLMATbHOW OpraHU3alliy €BPOINEWCKUX HapOoJO0B B JOTOCYAApCTBEHHBIN
nepuo. Bo3HUKHOBEHHE paHHECPEIHEBEKOBOM ITOCYIApCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE W COLMAIBHO-TIOJUTUYECKHE  IPOLIECCHI  CTAHOBIEHUS  POCCUHCKON
rocynapctBeHHocTd. Hawano poccuiickoit rocynapctBeHHocTu. Kuesckas Pych. Ilpunsatue
XPUCTHAHCTBA.

Pycckue 3emnu B XII — XIII BB. MoHrosno-rarapckoe HamecTBue Ha Pycb. DkcnaHcus B 3anaHbIE U
CeBepO-3alaHble pPyCCKUe 3eMIH. Benmkoe KHKECTBO IMTOBCKOE U Pycckoe rocynapcerso.



MecTo cpeaHEBEKOBBSI BO BCEMUPHO-UCTOPUYECKOM Ipolecce. CKilaaplBaHNE OCHOB HAIl[MOHAJIbHBIX
rocynapcte B 3amagHoii EBpome. OOpazoBanue Poccuiickoro rocymapcTBa, €ro HCTOPHYECKOE
3HauCHUE.

Poccus B XVI B. - XVII BB. Y wucrokoB Hoporo Bpemenn. OCOOEHHOCTH COCJIOBHO-
npeacTaBuTeNnbHO MoHapxuu B EBpome u Poccum. Hawano XVII Beka — smoxa BceoOmiero
eBporneiickoro kpusuca. CHHXpOHHOCTb KPU3UCHBIX CUTYallMi B Pa3HbIX cTpaHax. «CMyTHOE BpeMs»
B Poccun.

['ene3uc kanuranusma. Ero ¢gopmel u cocyiectBoBanue ¢ 3iaemMeHTamu ¢eonanuzma. Oco6eHHOCTH
pa3nmuuHbIX pernoHoB EBpomnbl. DopmupoBaHMe MHPOBOTO phIHKA. llogbeM MaHy(axTypHOTO
pou3BOACTBa. POPMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camopepkaBusi B Poccun. «Bropoe m3nmanue» kpernoctHudectBa — CoOOpHOE yllOKeHUE
1649 r. u ropuardeckoe 0hopMIICHHE KPETOCTHOTO TipaBa. CeKysapu3amus PyCCKOU KyIbTYpHI.

Pasznea 2. Poccuiickast umnepusi B XVIII- nauyane XX B.

Poccuiickoe rocymapctBo B X VIII Beke — Bexe MoaepHU3auu U npocsenieHus. Pegopmer Ilerpa I
KaK TIepBas TOIbITKA MOJAEpPHHU3ALUU CTpaHbl, €€ ocobenHocTu. DopmupoBanue Poccuiickoii
umnepun. OCHOBHbBIE HAIIPaBJICHUS «EBPOIEH3ALMU» CTPaHbl. DBOJIOLHUS COLMAIBLHOW CTPYKTYpPHI
oOmiectBa. JlanpHelee pacuupenue rpanul Poccuiickoii ummnepuu.

Wnetinbie U counansHO-nonuTH4Yeckue UCToku [Ipocsemenns. OCHOBHbBIE YEPThI MPOCBETUTEIHCKON
UJCOJIOTHUM: YEJOBEK U TOCYAApCTBO, «ECTECTBEHHOE MpaBo», 3THKA. Mpaes mnporpecca kak
TOCIOJCTBYIOIIEE TEUYEHHWE B OOIIECTBEHHOH MbICHU. Poccusi B 310Xy TMPOCBEHICHHOTO
abcomoTtu3aMa. Poccust u Epona B XVIII Beke. M3MeHeHuss B MEXKIyHApOJHOM IOJOXKEHUH
Poccniickoit nmnepuu.

Poccus B XIX cronerun. IIpombimnenusiii nepeBopotr B EBporie u Poccun: obiiee u ocobeHHOE.
Baxneiimue ycnoBus nepexona Poccun k MHAYCTpUAIbHOMY OOILECTBY — PELLIEHUE KPECThSIHCKOIO
BOIIPOCA U OTPAHUYEHUE CaMOJIepkKaBusl. [[IUTeNbHOCTD,

HETIOCJIE0BATEeNIbHOCTh, IHMKIMYHOCTD Mporecca OypiKyasHoro pedopmupoBanus. EBponeiickas
peBomtonusa 1848—1849 rr. Utoru, 3HaueHne, UCTOPUUECKUE TIOCIEICTBHUSA.

Ponb cyOwbexkTuBHOTO (pakTopa B mpeoposeHuun orcraBaHus. Pedopmbr XIX Beka, UX 3HaueHUeE.
Oo6mecTBeHHbIe ABMXEeHUS B XIX Beke.

Poccus 1 Mup Ha pyOexe BEKOB: HEpaBHOMEPHOCTb U MPOTUBOPEUNBOCTh PA3BUTHS.

OO111e UTOrM poccUiickoi MoAepHHU3alMK K Havasry XX Beka.

CootHomienue mnonauTHueckux cuil B Poccum B Havane XX Beka. Hapacranue xkpusuca
camonepkaBusa. Ilepas poccuiickas peBomtouus. (OOpa3oBaHHe TMOJUTHUECKUX MAPTHI.
l'ocynapcrBenHas nyma Hadama XX BeKa Kak IIEPBBIM OINBIT POCCHUHCKOrO IMapjJaMEHTapu3Ma.
CronbimuHckas arpapHas pedopma. [lepBast mupoBast BoiiHa 1 ydactue B Heil Poccun. deBpanbckast
peBoutoniust 1917r. 1 KopeHHbIE U3MEHEHUS B TIOJUTHYECKOH JKU3HHU CTPAHBI.

Pa3nes 3. OT coBeTCKOro rocyaapcraa K coppemenHoit Pocenu.

dopMHpoBaHUE U CYHIHOCTh COBeTCKOro ctpos (1917-1991rr.). MapkcusM Kak HAE0JIOTHYeCKast
OCHOBa PEBOJIONMOHHBIX TMpeoOpa3oBaHWii M poccuiickue peanuu. [loaroroBka u mobena
OxTs0ppCKOr0 BOOpYykeHHOTro Bocctanusi B Ilerporpane. II Beepoccuiickuit cbe3n CoBeTOB U €ro
pelieHus. ODKOHOMHMYECKass M COLMajbHas TMOJUTHKA OOJIbIIEBUKOB. ['pakgaHckas BoOMHA u
uHocTpaHHast wuHTepBeHIMsA. Cynp06a u  3Hauenue HOIla. VYTBepxknaeHue oaHOMAPTHIHHOM
nosmtrueckoi cuctembl. O6pazoBanue CCCP. Ilomutnueckas 60prba B mapTHH W TOCYTApCTBE.
CCCP B rousl nepBbix nsarwietok (koner 20-x rr. — 30-e rr.). @opmupoBaHue pexuma JTHYHOH
Bractu CranMHa ¥ KOMaHJHO-aJIMUHUCTPATUBHOM CHUCTEMBl YIPABJIEHUS TOCYAapCTBOM.
Toranurapusm B EBponie u CCCP: o6miee u ocobennoe. Buemnsis nonutuka CCCP B 20-30-¢ rr.
Hestenprocts Komunrepra. CCCP Bo BTOpoil mMupoBoi u Bemmkoit OTedeCcTBEHHON BOWHE.
Pemraronuii Bitag Coserckoro Coro3a B pa3rpom (ammsma.

W3meHeHne COOTHOLEHNUSI CHJI B MUPE TIOCIIE BTOPOl MUPOBOM BOMHBI. Hayaiio «X0101HON BOWHBD.
«doktpuna Tpymdsna» u «llman Mapmannay. @DopmupoBaHue OUIOIIPHOTO  MHpa.
B3anMoOTHOIIIEHUSI CO CTpaHaMHM «HapoAHON nemokpatum». Coszganume CoBeTa 3KOHOMHUYECKOM



B3aumoniomonv. Koundmukr ¢ IOrocnasueir. Opranuzamus CeBepoaTIaHTHUECKOTO JIOTOBOpa
(HATO). Coszpanue Opranumszanuu BapmraBckoro noroBopa. Boiina B Kopee. TpynHoctn
nocieBoeHHoro paszputuss CCCP. VYikecroueHue MOIUTHYECKOTO pEXUMa M HJIEOJIOTHYECKOTO
KOHTpoJisA. [lombITKM OOHOBIEHHMS «rocyAapcTBeHHOro conuanusmay. XX cbe3nq KIICC u
ocyxkzaeHue Kynbra JuuHocTH CranuHa. «OTTenens» B JyXOBHOU chepe. DkoHOMHUECKHE pedhOpMBI
cepeauHbl 60-X roJ10B, MPUUYMHBI X HE3aBEPIICHHOCTH.

Hapacranue kpu3ucCHBIX SIBJICHHI B coBeTckoM oOmiectBe B 70-¢ — cepenune 80-x romoB. HoBas
Konctutymua CCCP. Konueniusi «pa3Butoro comnuanusma». BHemHss noautuka CCCP B KoHIlE
60-x Hayane 80-X IT.: OT pa3psaKu K 000CTPEHUIO MEKIYHAPOAHON 0OCTAaHOBKH.

«llepecTpoiikay: CyIIHOCTb, II€JW, 3aJayd, OCHOBHbIE dTambl, pe3ynbTarbl. Pacman CCCP.
O6pazoBanue CHI'.

CraHOBIICHHE HOBOW POCCHIMCKOM rocynapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems). JInbepanbHas
KOHIIENIINS POCCUICKUX pedopM: mepexoj] K PbIHKY, (GOpMHpOBAHHME TPakIaHCKOTO OOIecTBa U
npaBoBoro rocyaapcrtBa. «llloxoBas Tepamus» 3koHOMHUYecKHX pedopMm B Havaine 90-x romuos.
Koncturynusa Poccuiickoii @expepauun 1993r. MexHanuoHanbHble oTHOIIeHUs. llonutnueckue
napTud M OOIeCTBEHHBbIE JABIKEeHUA Poccunm Ha coBpeMeHHOM »Jtame. Poccus Ha MmyTH
MozaepHu3auuu. Poccus B cucreMe MHPOBOM SKOHOMUKM M MEXKIyHapOIHbIX cCBs3ed. Hosble
TeOMNOIUTUYECKOE Pealii B MUPE U MX BIUSHUE HAa BHEIIHIOKO MOoNuTUKy Poccuiickoit @eneparnuu.

4. O0bemM yueOHOM TUCUMILIUHBI

B . B 3auyeTHBIX B akangem.
Uabl y4eOHOH padoThl

eTMHHIAX yacax
O0mas TPyA0EMKOCTb JMCIHUILIMHBI 110 Y4eOHOMY IVIaHY 4 144
KonTakTtHas padora (KP): 1,8 64
Jlexuu (JIek) 0,9 32
[Mpaktuyeckue 3ansatus (I13) 0,9 32
CamocrosiTesibHas padora (CP): 1,2 44
Bua KOHTPOJIA: IK3aMeH 1 36

Buabl yueoHoii padoThI B 3auerHbix B acrp.

eIMHUIAX Jacax
O0mas TPyA0eMKOCTh JUCIHUIIJIUHBI M0 Y4eOHOMY MJIAHY 4 108
KonrakTHas padora (KP): 1,8 48
Jlexiuu (JIek) 0,9 24
[TpakTiueckue 3anstus (I13) 0,9 24
CamocrosTesanHasi padora (CP): 1,2 33
Buja kKoHTpOJISI: IK3aMeH 1 27

AHHOTanus pabouei mporpaMmsbl TUCIUATITAHBI
«/HOCTPaHHBIH A3BIK»
1. Heap aucHMIVIMHBI — TpuoOpeTeHHe oOydarolmuMucs o0mel, KOMMYHHUKAaTUBHOM U
npodecCOHaIbHON KOMIETEHINH, YPOBEHb KOTOPBIX Ha OTJENBHBIX ATalax s3bIKOBOM MOJATOTOBKU
MO3BOJIIET  MCIIOJIb30BaTh HMHOCTPAHHBIM  S3bIK MPAKTUYECKH Kak B  MNpodeccHOHAIbHON
(TPOM3BOACTBEHHON M HAyYHOMN) AESATEIBHOCTH, TaK M JUIA [eJiel caM000pa3oBaHuUs.

2. B pe3yabraTe u3ydyeHWsl IHCHHUIJIMHBI O0YYAIOLIWICS MO TpPoOrpaMMe CHelHAIUTETA
JOJIZKEH:
Obnadamye clenyrIMUMA KOMIETSHIIHSIMHE:

®opmMupyeMble KOMIIETCHIIUU NHaukaTopbl 10CTHKEHUS] KOMIIETeH U
YK-4. Cniocoben npuMeHATHYK-4.1. YcTanapnuBaer U pa3BuUBaeT NpodecCHOHATbHBIE
COBPEMEHHBIC KOMMYHUKATHBHBIEKOHTAKTHI B COOTBETCTBHU C MOTPEOHOCTSMH COBMECTHOU
TEXHOJIOTUM, B TOM YHCJIE  HANEATENbHOCTH, BKIIOYas oOMeH wuHpopMmauued WU




MHOCTPAaHHOM(BIX)  si3bIKe(ax),  Juis]
AKaJEMHUYECKOr0 U MPOQPEeCcCCHOHANIBHOIO
B3aMMOJICVICTBHUS

BBIPAOOTKY €AMHOM CTpaTeruu B3aUMOACHCTBUS

YK-4.2. CocraBmsieT, TNEpEeBOIUT U  PEIAKTHPYET
pa3uyHbIe aKaJeMHuYecKkue TeKcThl (pedepartsl, 3cce,
0030pbl, CTaTbU U T. 1.

YK-4.3. IlpencraBnsier pe3yiabTaTbl aKaJIEeMHYECKOW U
npodeccnoHanbHOM ~ NEATENIbHOCTH  Ha  Pa3IMYHBIX
MyOJIMYHBIX MEPONPUATHUSAX, BKIIOYAs MEKIyHAPOIHBIE,
BBIOMpas HanboJee moaxoasmui popmar

YK-4.4. ApryMeHTHPOBAaHHO U KOHCTPYKTUBHO OTCTaUBaET
CBOM TMO3MIMM W  HJIEM B  AKAJAEMHYECKUX U
npoeCCUOHANBHBIX JIUCKYCCUSIX Ha TOCYIapCTBEHHOM
s13p1ke PD 1 MHOCTpAHHOM sI3BIKE

YK-5. CrnocobeH aHanu3upoBaTb U
YYUTBIBaTh pa3zHooOpasue KyibTyp B

YK-5.3. ObGecnieunBaer co3ianue HEAUCKPUMHHAIMOHHON
cpebl B3aMMO/ICHCTBUS pH BBITIOJTHCHUH

NEATEIIbHOCTH B YCTHOM M MHUCbMEHHOU
dbopMe B COOTBETCTBUU C HOpPMaMH U
MpaBHIIAMH, MIPUHSITHIMU B
npodeccroHaIbHOM COO0IIEeCTBE

nporecce MEKKYJIbTYPHOTOPO(EeCCHOHATIBHBIX 3a/1a4

B3aMMO/ICHCTBHUS

OIIK-6  Cnocoben  mpeacraBiaThOIIK-6.3. ['oTOBUT mpe3eHTalM0 MO TeMe pPabdOThl |
pe3yabTaThI po(heCcCHOHATBHOMMPEACTABIISCT €€ Ha PYCCKOM M aHTJTHHCKOM SI3bIKaxX

OIIK-6.4. IlpencraBnsier pe3yiabTaThl pPadOTHI B BHIE
Hay4yHOU MyOiuKanuu (T€3UChl JOKJIaaa, cTaThs, 0030p) HA
[PYCCKOM U aHTJIMMCKOM SI3bIKE

B pesysbrare u3ydeHus: JUCIUILTAHBI 00
3nameo:

YUAIOUIUIICS TOJIKEH:

- OCHOBHBIE CITOCOOBI COYETAEMOCTH JIEKCHYECKHUX CIWHUL WU OCHOBHBIC CJIOBOO6pa30BaT€JH)HI)Ie

MOJEIIN;

MCKKYJIBbTYPHOTO B3aUMOJCUCTBUS,

IMAaCCUBHYKO MW AKTHUBHYKO JIC

PYCCKHE 3KBUBAJICHTBI OCHOBHELIX CJIOB U BI)Ipa)I(CHI/IfI pe€un B Mpouecce MCKIMIYHOCTHOTO U

OCHOBHBIC ITPUEMBI U MCTOBI peq)epI/IPOBaHI/IH M aHHOTHUPOBAHMUS JTUTEPATYPHI,

KCUKY, B TOM YHUCIIC 06meHaquy}o u

CliciyajJbHYO TCPMUHOJIOTHIO, HCO6XOI[I/IMYIO JJIA pa60T51 HaJa TUIIOBBIMH TCKCTaMHU,

MIPUEMBI padOThI C OPUTHHAIEHOM
Ymemes:

JUTEPATypOl Ha MHOCTPAHHOM SI3BIKE.

- paboTaTh ¢ OPUTHHAIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE;

paboTaTh CO CIOBapeM;
BECTU NEPENUCKYy Ha HU3y4yaeMo
B3aMMOJEICTBHS;

KOMMYHHKAITUH.
Braoemow:

M A3BIKC C HEJIbI0O MCKIUMYHOCTHOIO M MCXKKYJIBTYPHOI'O

BECTU PEYEBYIO JACATEIBHOCTh NMPUMEHHUTENTHHO K chepe ObITOBOM M mpodeccruoHaTIbHOM

- MHOCTPAHHBIM $A3BIKOM Ha YPOBHE MCXKIIMYHOCTHOIO U MECKKYIBTYPHOI'O O6HIGHI/I${, HaBBIKaAMH U

YMCHUSIMHU quCBOﬁ ACATCIIBHOCTH TIP

UMEHUTENIBHO K cdepe OBITOBOH M NpodeccHOHANbHOM

KOMMYHHKAIH, OCHOBaMHU MyOJIMYHON peuH;

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOB

3.

AHUA JIMTCPATYPhl HA U3YUA€CMOM MHOCTPAHHOM A3LIKC.

Kpartkoe coaep:xanue 1UCHHMILINHBI

Pasoen 1. I pammamuueckue mpyoHoCmu u3y4aemozo a3vika

.HI/I‘-IHBIG, MPUTAXKATCIBHBIC U ITPOYNC

M3MeneHue riiarona-cBSI3KM B (I)opMaX HaCTOAIICTO

BUJIOBPEMEHHBIX (OPM C MOMOIIBIO
MIACCHBHOTO 3aJI0Ta.
[Topsi10K CIIOB B MpeIOKEHUU. DM P
Nuaduaute. ®opmbl nHPUHUTHBA.

MECTOUMCEHUS. CprDKeHI/Ie rjaroJjia-CBs3KH.
BpeMeHu. OOpa3oBaHHE PA3TUYHBIX
rnaroja-cBsizku. OOpas3oBaHue u ynorpebieHue Qopm

aTUYECKHE KOHCTPYKIUU.
[Iponomxkenaplii U nepHEeKTHBIM WHOUHUTHB. DYHKITUU



uHOUHUTHBA B mpemtoxkeHnu. OOpa3oBaHue U ynoTpebieHHEe HHPHUHUTHUBHBIX OOOPOTOB THIIA
«CTIO)KHOE TIOJUIeKAIIEEe» U «CIO0KHOE JOIMOJIHEHHEe». BapuaHTbl nepeBofa HHPUHUTHUBHBIX
000pOTOB Ha PYCCKUM A3BIK.

Buno-spemennsie ¢opmbl rnaroigoB. OOpa3oBaHHe MPOCTHIX, MPOAOKEHHBIX, MEP(EKTHBIX U
nepQeKTHO-TIPOJOJKCHHBIX BpEMEH. BONMPOCUTENBHBIE MPEAIOKEHUS B PAa3IMYHBIX BPEMEHAX.
OOpa3zoBaHue OTpHULIATEIbHBIX (OpPM T[larojla B pa3iHYHbIX BpeMmeHax. Pazden 2. Ymenue
memamu4ecKux mekcmoe.

UreHune TEKCTOB 110 TEMaM:

1. BBenenue B cienuaibHOCTh

2. J1. 1. MenneneeB

3. PXTY um. /1. . Menneneena

ITonsTne o BUIAax 4TeHUs Ha nmpuMepax TekctoB o Xumud, J[. M. Menneneese, PXTY um, /. N.
MenneneeBa. AKTUBU3ALMS JIGKCUKUA MPOYUTAHHBIX TEKCTOB.

W3yuaromiee yTeHHEe HAy4YHO-TIOMYJISIPHBIX TEKCTOB IO BBIOpaHHON crenuanbHOCTH. [lpumepHas
TEMAaTHUKa TEKCTOB:

«Hayxka, TeXHOIOTHs U HAyYHBIE METOJIbI»

«XUMHUYECKOE TIPEANIPUATHECY.

Jlexcuueckre 0COOEHHOCTH TEKCTOB HAYYHO-TEXHUYECKOW HAINPaBICHHOCTH.

TepMUHOIOTHS HAYYHO-TEXHUYECKON JIUTEPATYphl Ha U3y4aeMOM SI3bIKE.

Pa3zoen 3. Ilpakmuka ycmuoii peyu

[IpakTrka yCTHOM peun Mo TeMaM:

1. «I"oBopum o ceder,
2. «B ropone»,
3. «PaiioH, e s KUBy».

Momnosiorudeckass pedb Mo TeMe «o cedey. Jlekcmueckne oCOOCHHOCTH MOHOJIOTHYECKOW PpEeUH.
PeueBoii STHUKET MOBCEIHEBHOrO OOIIEHUSI (3HAKOMCTBO, TPEJCTABICHUE, YCTAHOBICHHE W
noJJepKaHue KOHTAKTa, 3aIpoc U coodIIeHrne nuhopmanuu, modyxaeHue K IeHCTBUIO, BhIPAKEHUE

npoceObl, cornacus). @DOOHETHYECKHE XapaKTEepUCTUKU H3ydaemoro s3bika. OcoOeHHOCTH
JIMAJIOTHYECKOM peuy 1o NMPONUIEHHBIM TEMaM.
OO1mree KOMMYeCTBO MOYIIEH - 3.
4. O0beM yueOHOI 1 CHUNTHHBI
. B 3a4eTHBIX B akanem.
Buabl yueOHoii padoTsl
eTMHULAX yacax
O0mas TPyA0eMKOCTh JMCIHIIIMHBI 10 Y4e0OHOMY IVIAHY 10 360
KonrakTHas pa6ora (KP): 5,8 208
Jlekmu yueOnvim nianom He npeoycmMompensl - -
[Mpaktryeckue 3anstus (I13) 5,8 208
CamocrosiTesbHas padora (CP): 3,2 116
YpakHeHUsl IO COOTBETCTBYIOIINUM pa3zesiaM JUCIUIIINHBI 3,2 116
Buja koHTpOJISi: DJK3aMeH 1 36
B

B 3a4yerHBIX

. aACTPOHOM.
Buabl yueOHo# padoThl eAMHUIIAX yacax

O0mas TpPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IVIAHY 10 270
KonrakTHas padora (KP): 5,8 156
Jlekn yueOHbviM nAAHOM He npedyCMOmpPeHbl - -

[Mpaktuueckue 3anstus (I13) 5,8 156
CamocrosTesanHasi padora (CP): 3,2 87
YpaskHEeHUs! IO COOTBETCTBYIOIIKM pa3ziesiaM AUCHUTIIIMHBI 3,2 87
Buja koHTpOJISi: DJK3aMeH 1 27




AnHoTanms paboueil mporpaMmbl AUCIUTLTAHBI
«Puiocopusn»

1 Iesab AUCHUILUIMHBI — cCPOPMHUPOBATH Y CTYJIEHTOB KOMILIEKCHOE MPEACTABICHUE O POJIU U MECTE
¢miocopun B cucTeMe T'YMAaHUTApHBIX, COLMANBHBIX M €CTECTBEHHBIX HAyK, MO3HAKOMHUTH UX C
ocHOBaMU (pusiocockoro 3HaHUS, HEOOXOIUMBIMU VISl PELICHUS! TEOPETHUYECKUX U MPAKTUYECKUX
3az1ad.

2 B pe3yabTare u3y4eHus AMCUMILIMHBI 00y4AOUIUICS 110 MPOrpaMmMe CIelUaTUTeTA J0JI/KEeH |
Obnadams clenyomUMA KOMIIETSHITUSIMU:

DopMupyeMble KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUSI KOMIIETeH M
VYK-5. Cnocoben anamusupoBath HYK-5.1. Ananusupyer BaKHEHIIME HJICOJIOTHYCCKUE U
VUUTHIBATh Pa3HOOOpa3We KyJIbTyp BIIEHHOCTHBIE  CHCTEMbI, C(HOPMHUPOBABIIHECS B XOJE

rporecce MEXKYJIbTYPHOTOMCTOPUYECKOTO Pa3BUTHS; OOOCHOBBIBAET AKTYaJIbHOCTh HX|
B3aMOJIENCTBUS WCIIONB30BaHUsSI TIPH COLMAIBHOM H TPO(ECCHOHATBLHOM|
B3aWMOJIECTBUU

YK-5.2. BricTpauBaer comuaibHOe W TPO(ECCHOHATBHOE
B3alMO/JICIICTBUE C y4€TOM OCOOEHHOCTEW OCHOBHBIX (HOpM
HAYYHOTO ¥ PEIUTHO3HOTO CO3HAHMSA, AEJIOBOW M 0OIIeH
KYJIbTYpBl TPEACTABUTENCH IPYruxX 3THOCOB M KOH(peccuii,
Pa3IUYHBIX COLUAIBHBIX TPYIII

YK-5.3. OOecnieunBaer co3iaHue HETUCKPUMUHAIMOHHON
cpensbl B3aUMO/ICHCTBUS npu BBITIOJTHEHHH
npodecCHOHATBHBIX 33124

B pe3ynbrare nzyueHus: AUCUMILIMHBI 00y4arOIUNCS JOKEH:

3namp: OCHOBHOE COAEp)KaHUE TJaBHBIX (PUIOCOPCKMX MIKOA M HANpaBlICHHH,
IPEJICTaBUTENIEH OSTUX ILIKOJ, CBA3b U pa3iuuue ux QUIOCOPCKUX HJAEH, CBSI3b HCTOPUKO-
¢mrocopckux KOHIEMIUH C COBPEMEHHBIMH NpoOjeMaMu HHIMBUAYAJIbHOW M OOIIECTBEHHOMN
KU3HU;

Ymems: nonnmars M aHaNM3UPOBATH MUPOBO33PEHUECKUE, COLMANIBHBIE U UHINBUyaJIbHbIE
po0JieMbl COBPEMEHHOH >KM3HU; T'PAaMOTHO BECTHU AMCKYCCHIO, apryMEHTHPOBAHHO OTCTauBaTh
CBOI0 MO3MIMIO MO 3HAYUMBIM (HIOCOPCKUM MpoOiieMaM COBPEMEHHOH »HW3HH, ONMpasch Ha
HapaOOTaHHBIN B UcTOpUM (UIOCOPUN MaTepuai; MPUMEHITh MOJydYeHHbIE PUIOCOPCKUE 3HAHUS K
peleHnIo Mpo(hecCHOHABHBIX 3a/1a4;

Bnaoems: npencrapnenusMu o ¢uinocopun Kak HayKe M CHCTEME IIEHHOCTEH, €€ MeCTe B
cUCTeME TYMaHMTApHOTO 3HaHUS; OCHOBaMHM (MIOCO(CKOr0 MBIIUIEHHS; KaTeropualbHbIM
anmapaToM HM3y4yaeMoW IHUCUUIUIMHBI, (UIOCOPCKUMHU METOJaMHU aHallh3a Pa3IudHbIX MNpoOieMm,
HaBbIKaMU  (WIOCOMCKOM KyNbTyphl Ul BbIPaOOTKH CHCTEMHOIO, IEJIOCTHOTO B3IJsa Ha
JEHCTBUTENBHOCTh U MECTO XUMHUH U XMMHUYECKOIM TEXHOJIOTUH B IIEJIOCTHON KapTUHE MUDA.

3 Kpatkoe conep:xkaHue TUCHUNLIUHBI
Brenenune. ®unocodus, ee MpOUCX0XKICHHUE U POJIb B OOIIECTBE.

Pa3nes 1. OcHoBHBIE (pu10COCKHE HIKOJIBI.

AnTtnunas ¢unocodus (mocoxparuku, coductel, Coxpar, Hemokpur, Ilmaron, Apuctoreins,
AIUTMHUCTUYECKU-pUMCKas ¢punocodusi). OCHOBHBIE MTPOOIEMbI CPETHEBEKOBOM prtocopuu u 3Moxu
Boszpoxnenus. ®dunocopuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus IIpocserieHus.
Hewmenxkas knaccuueckas ¢unocodus. Pycckas ¢punocodus XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢umocopun. OCHOBHBIE HaNpaBJIEHUS COBPEMEHHON (HHIIOCODHH.

Pazgen 2. ®usnocodcekue KoHIEeNuuM OLITUS U TO3HAHUS.
[Ipobnema OwiTus B ucropuu ¢unocodpuu. IloHaTHs MarepuanbHOrO W UAeATbHOTO. OCHOBHBIE
¢unocodckue HanpaBiIeHUs: MaTEpUAIU3M U ujaeanu3M. [IpuHIUN r1o6aabHOr0 3BOMIOIMOHNU3MA B



COBPEMEHHOM HAYYHOU KapTUHE MUDPA.

KoHuenmuu mpocTpaHCcTBa M BPEMEHH B UCTOpUHU (DHITOCOPUU U HAYKH.

IIpoucxoxnenue co3Hanud. Posib Tpyna B MNPOUCXOXKAEHUU CO3HaHUA. Wipeamucrudeckue u
MaTepHATMCTHYECKUE KOHIENIUU co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOe U OeCCO3HATEIBHOE.
Cosnanue u a361k. Co3HaHHE U CaMOCO3HAHUE.

KoHnenuuu TrHOCEOJOTHH B HMCTOPUU (UIOCO(UH: CEHCYyaIU3M, PAIMOHAIU3M, CKEITHIIU3M,
arHOCTUIIM3M, KOHIICTIIUS BPOXKJICHHBIX UACH, anpuopusM. J(HanekThka Mmo3HaHHs: YyBCTBEHHOE U
pannoHaibHOEe. OCHOBHbBIE TEOPUU UCTUHBI.

Pasznea 3. [Ipo0Jiembl YesioBeka B pusiocopumn.

UYenosek kak mpenMeT ¢rtocodckoro ananmsa B ucropun punocopuu. [IpoucxoxaeHrne denoBexa:
NPUPOJHBIE W COLMAIBHBIC YCJIOBUS aAHTPOIOCOIMOIeHe3a. buoornvyeckoe M COLMAIBHOE B
YCIOBCKC. I/IHI[I/IBI/II[, UHAUBUAYAJIbHOCTD, TUYHOCTD.

CMBICT J)KU3HU W TIpeJHa3HaYeHHe 4enioBeka. JKu3Hb, cMepTh, OeccmepTre. JIBHKEHHE HEHACHITHS,
€ro poJib B COBpeMeHHOU xu3Hu. Llenn u neaHoctu. CB0OOa BOJIM M OTBETCTBEHHOCTH JIMYHOCTH.
HpaBcTBeHHBIC, pEIIMTHO3HBIC, ICTETHUECKUE IIEHHOCTH.

Pa3nen 4. ®uitocopus ncropun u odimecTsa

YenoBek B cuUCTEeME COLMANbHBIX CBs3eil. JIMuHOCT, M Macchl, cBOOOJAa U HEOOXOIUMOCTb.
CDI/IJIOCO(i)I/ISI HUCTOPUM: q)OpMaIII/IOHHaFI U NUBWIN3alMOHHAA KOHUOCHIHUKU HUCTOPHYCCKOI'O pa3BUTUA.
[IporpeccucTckre M LUKIMYECKHE MOJENU pa3BuTHs. [noOanbHbIe MPOOJIEMBI COBPEMEHHOCTH.
Konmenmust ycTOR4MBOTO pa3BUTHS U CIICHAPUH OYAYIIETO.

OO6wectBo U ero crpykrypa. CouunanbHasi, HOJIUTHYECKAs U 1yXoBHas cdepbl oduecTsa. Konuenuu
rocyziapcTBa B UCTOpuH (prinocodckoit Mplcan. I'paxkganckoe 00IIecTBO U IPaBOBOE TOCYAAPCTBRO.

Paszgen 5. ®usnocodcekue npodjaeMbl XUMUHM U XUMUYECKON TEXHOJIOTHH

Hayunoe u B HeHayuHoe 3HaHue. CTpyKTypa HayyHOro 3HaHHUs, €ro Meronbl U Gopmbl. Hayunsie
PEBOJIIOLIMM M CMEHA THUIIOB DPALlMOHAIBHOCTH. Hayka B COBpEMEHHOM MHpe. OTHKAa HAyKH U
OTBETCTBEHHOCTb YUEHOTO.

[Tpobnema cooTHoIIeHUS HaykKd U TexHMKH. ColualbHble MOCIEICTBUS HAYyYHO- TEXHHUYECKOTO
nporpecca. OTHUECKUE U SKOJIOTUYECKUE UMIIEPATUBBI Pa3BUTUSL HAYKHU U TEXHUKH.

MecTo XUMHUM B CHUCTEME €CTECTBEHHbIX Hayk. OCHOBHasg mpoOjeMa XUMHMHM KaK HayKu H
npousBojcTBa. Llenu u 3agaun xumudeckor TexHosoruu. Crneunduka XUMUKO- TEXHOJIOTUYECKOTO
3HaHUS: QyHAAMEHTAIbHOE U MPUKJIATHOE, SMIUPUIECKOE U TEOPETUUECKOE.

4. O6beM yueOHOI TMCIHHUIIIHHBI

o B 3auernnix | B akanem.
Buabi yueOHol padoThl
eIMHHUIAX yacax
O01mas TPyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIaHy 4 144
KonrakTHas padora (KP): 1,8 64
Jlexnun 0,9 32
Cemunapsl (C) 0,9 32
CamocrosiTesibHas padora (CP): 1,2 44
Bua KOHTPOJISA: IK3aMeH 1 36
Bupn: yaenoii padors: B 3auernbix | B acTpon.
eTMHUIAX yacax
OO01mast TPyA0eMKOCTh JUCHUIIMHBI 110 y4e0HOMY IJIAHY 4 108
KonrakTHas padora (KP): 1,8 48
Jlexmun 0,9 24
Cemunapsl (C) 0,9 24
CamocrosiTesbHas padora (CP): 1,2 33




[Buj kouTpoOIsS: JK3aMen \ 1 \ 27 |

AHHOTanus paboueil mporpamMmbl TUCITATITAHBI
«IKOHOMHUKA»

1. leab AMCUMIVIMHBI — TOJY4YeHHE CUCTEMbl 3HAHUH OO0 SKOHOMHUYECKHX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS TPOMBIIICHHOTO TPOW3BOJICTBA B CHUCTEME HAI[MOHATHHOW HSKOHOMHMKH,
dbopMupOBaHHE HKOHOMHUYECKOTO MBIILICHUS M HCIOJb30BaHHE IIOJYYCHHBIX 3HAHUW B
MPAKTUYECKOU IESITETBHOCTH.

2. B pe3yabraTe u3yuyeHHMsl AUCHHMILVIMHBI O0yyaloumMiicsi Mo NnporpaMMe crenHaJuTeTa
JAOJIKEH:

Obnadams clenyomUMA KOMIETSHITUSIMU:

DopMupyeMble KOMIIETEHIIUU NHIUKATOPHI TO0CTHKEHUSI KOMIIETEeH Uil
YK-1.1. Ananusupyer npoOJIeMHYIO CHUTYalHIO
KaK CHCTEMY, BBISIBJISIS €€ COCTABJISIOIINE U CBS3H
MEXTy HUMH

YK-1.2. Omnpenensier npoOenbl B MH(OpMAIIUH,
HEOOXOAMMOW Al pemeHus  IpoOJIeMHOM
CUTyallud, W TPOCKTUPYET IMPOIECChl IO WX

YCTPaHCHUIO
YK-1.3. Kputndecku OILIGHMBACT HAJICKHOCTH
YK-1. CiocobeH ocymecTBISITh KpUTHIECKUH  [ICTOYHUKOB uHpopmaruu, pabotaet C
AHAJIU3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE MPOTHUBOPEUNBON  HMH(POpMAlMEH M3  Pa3HbBIX
CHUCTEMHOT'O TI0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO [MCTOYHHUKOB
melCTBUI YK-1.4. Pa3pabarbiBaeT W  COJEP)KATEIBHO
ApryMEHTHUPYET CTPATETHI0 penieHus

MpOoOJEMHON CUTyallud HAa OCHOBE CUCTEMHOTO U
MEX TUCIIMTITMHAPHOTO TTO/IX0JI0B

YK-1.5. Hcnone3yer JIOTHKO-
METOI0JIOTUYECKUI WHCTPYMEHTApUU JU1s
KPUTHUYECKON OLIEHKH COBPEMEHHBIX KOHIIETIIHUI
(bumocockoro ¥ COIMATBHOTO XapakTepa B
CBOEH MpeMEeTHOI 001acTh

YK-6. Cnocoben ompenenste u peann3oBbiBaTh Y K-6.1. OneHrBaeT cBOM pecypchl M HX MPEIEIbI
[PUOPUTETHI COOCTBEHHOH J1€ATEILHOCTH U (JIMYHOCTHBIE, CUTYaTHBHBIE, BpPEMEHHBIE),
CIOCOOBI €€ COBEpPIICHCTBOBAHMS HA OCHOBEONTUMAIBHO WX WCIONB3YeT JUIsl YCHEITHOTO
CaMOOLIEHKH H 00pa3oBaHUS B TEUYEHUE BCEHUBBINOIHEHUS TOPYUYEHHOIO

PKI3HH 3aJaHMs

B pe3ynbrare nzydeHuss AUCUUITITUHBI 00yYaIOLIUICS TOJKEH:
3uamop:
—OCHOBBI 5KOHOMUKH B Pa3IMUHBIX c(hepax KU3HEAEATeIbHOCTH;
—METO/Ibl Pa3pabOTKH ONEPaTUBHBIX U IMPOU3BOJCTBEHHBIX IJIAHOB;
—METO/Ibl U CIIOCOOBI OILIaTHI TPY/Ia.
Ymemes:
— COCTAaBJIATH OTUETHI MO BBHIOJIHEHUIO TEXHUUYECKUX 3aJaHU;
— TOTOBUTh HUCXOJHBIE JaHHbIE s BbIOOpa M OOOCHOBaHUS HAyYHO-TEXHMUYECKUX U
OpraHM3aI[MOHHBIX PElIeHUI Ha OCHOBE YKOHOMHUYECKOTO aHAJIN3a,;
— pa3pabaThIBaTh ONEPATUBHBIE TIAHBI PAOOT MEPBUYHBIX MPOU3BOACTBEHHBIX M10/Ipa3/IeieHU.
Bnaoempw:
—METOJlaMH ¥ HWHCTPYMEHTaMH IPOBEJCHMS SKOHOMUYECKOIO aHajlu3a 3arparT M pe3ylbTaToB



JeATEIbHOCTH MPOU3BOICTBEHHBIX MOIpa3/IeTICHUMN;
—MHCTPYMEHTAaMU IUIAHUPOBAHUS U BBITIOJHEHHSI MEPOTIPUSATHI 110 MPOU3BOACTBY MPOAYKLIUH.

3. Kpatkoe coaep:kanue A1 CUHIIIUHBI

Pasznen 1. BBenenue. OCHOBBI PHIHOYHOMH IKOHOMUKH

DKOHOMHUYECKHE MOTPEOHOCTH, Oara u pecypchl. OOIIECTBEHHOE TPOU3BOJCTBO U SKOHOMUYECKHE
oTHoweHus. IIpou3BOACTBEHHBIE BO3MOXKHOCTH OOIECTBA M SKOHOMHYEcKUH BbIOOp. Kpupas
IIPOM3BOJICTBEHHBIX BO3MOYKHOCTEH. 3aKOH yObIBarOUIeH NpeaenbHoil mnosnesHoctu. TpaaunuoHHas
sKOHOMHUecKasi cucrema. CoOCTBEHHOCTb: (OpMBI M MyTH HX MHpeoOpa3oBaHMs. PbIHOYHBIIA
MEXaHU3M cIipoca U mnpeioxenus. CoBeplieHHas M HECOBEPIICHHAs KOHKYpeHUuHu. CyIIHOCTh U
yCIOBHUS BO3HMKHOBEHUS pbIHKA. Buabl pplHKOB M uX cTpykTypa. dyHKiuu pbiHKa. ToBap U ero
cBoiictBa. Cnpoc u mpeninoxkeHue Ha pbiHKe. IloHsTHe «dnacTuuHoCThY. CoBeplIEHHas U
HEeCOBeplIeHHass KOHKypeHUuu. Monononus. Onurononus. [loHsATHE HallMOHANBbHOM SKOHOMMKH,
OCHOBHBIE MAaKpOIKOHOMHUYECKHE nokazarenu. [lotpedbnenus u coepexxenust. [IponsBoacTso, oOMeH
u pacupezenenue. [lorpednenune, coepexenne, THBECTULIUN TOBApoB U yciyr. @uHaHCOBas cucTemMa
U (UHaHCOBas MOJUTHKA oOmecTBa. Hanoru u Hajmorosas cucrema.

Pa3nes 2. JxoHOMHMYecKHe OCHOBBI YIIPABJIeHHs] IPOU3BOACTBOM

[Ipennpustie Kak CyOBEKT PHIHOYHOTO XO3AHCTBA. JKOHOMHUYECKHE 3aKOHBI M OCOOCHHOCTH HX
IPOSIBJIICHUS HA TpeAnpusITuu. Ponb cnennanucra XuMUYECKON MpoMbluieHHoCTH. [Ipeanpustue B
CHCTEME DPBIHOYHOH 3KOHOMHKH. [Ipennpusitne — Kak CyOBEKT M OOBEKT MPEANPHHUMATEIHCKON
NeSITEeIbHOCTH. 3aKoHOJaTeNlbHass 0a3a NpeAnpUHUMATENbCKOM naesTenpsHocTH. HopmaruBHO-
NPaBOBBIC aKTHl, PETJAMEHTUPYIOIIUE AEATENLHOCTh Npeanpustus. OpraHu3aliOHHO-TIPABOBHIC
GopMbl NpeTPUHUMATENBCKON JIEATENBHOCTH U KpUTEpUH uX BblOOopa. PopMbl COOCTBEHHOCTH.
BHemHAs W BHYTpeHHSS cpela NpeAnpusTds. MarepuanbHO-TeXHHYecKas 0a3a IMPOM3BOCTBA.
ChlppeBas M TOIUIMBHO-3HEpreTuyeckass 0Oa3a XUMHUECKHMX HpOM3BOACTB. IIpom3BoacTBeHHas
nporpaMMa ¥ TPOHM3BOJCTBEHHAs MOIIHOCTH MpeanpusaTHs. KauecTBO M KOHKYPEHTOCIIOCOOHOCTH
OPOAYKLMH. DKOHOMHMYECKOoe OOOCHOBaHME BbIOOpa ChIpbsS W TOIUIMBA. PecypcocOepexeHue.
ANBTepHATUBHBIC HCTOYHHK CHIPbS M YHEPTHU. MaTepruaibHO-TEXHUIECKHE PECYPCHI MPENTPUSITHSI.
OCHOBHBIE NPOU3BOJICTBEHHbIE (OHABI XMMUYECKUX MPEANPHUATHN: MOHATHE, KiIacCUPUKALUSA U
cTpykrypa. [loHATHE W CTPYKTypa, W OIIEHKa OCHOBHBIX cpencTB. [lokaszarenw HCIIOIB30BaHHUS
OCHOBHBIX NPOM3BOJICTBEHHBIX (OHAO0B. M3HOC W aMopTu3anus, U OlEHKa 3(PPEKTUBHOCTH
UCTIOJIB30BaHUSI OCHOBHBIX TIPOM3BOJICTBEHHBIX (OHAOB. BOCIPOM3BOACTBO OCHOBHBIX CPEJNCTB.
OO0opoTHbBIE CpeACTBa MPEANPUITUS: MOHATHE, COCTaB M CTPyKTypa. McTouHMKH (hopMUpOBaHMS
o0opoTHbIX cpenctB. OOopaunMBaeMOCTh OOOpPOTHBIX CpeACTB. MaTepuanbHble 3amachl Ha
npeanpustTid. TpynoBele pecypchl mnpeanpustus. llepcoHan mnpeanpusTus M €ro CTPyKTypa.
O} PexkTUBHOCTh MCIOB30BaHUs NEpcoHaa U pabodero BpeMeHH. [Ipon3BOAUTENBHOCTh TpyJa U
omnara Tpyaa. OpraHuzanusi 3apaOoTHOH IuIaThl Ha NpeanpusaTuu. [Ipou3BOAUTENBHOCTE TPYAA:
NOHSATHE, TOKa3aTeaM W MeTOoAbl  u3MepeHus. MHnuBuayanepHas ©  OOIIECTBEHHAS
IPOM3BOUTENFHOCTE Tpyna. Pe3epBbl W (DaKTOpHI TOBBICHHUS TMPOU3BOJUTEIBHOCTH TPYAA.
@DOopMBI, CUCTEMBI U pa3Mep OIUIATHI TPY/la Ha NPEAIPUATHH.

Pa3nes 3. TeXxHNKO-29KOHOMHYECKHI aHAJIN3 HHKEHEPHBIX PeLIeHH

Jloxoasl W pacxoibsl Ha MPOM3BOJICTBO, U peaU3alMI0O MPOAYKIHM TNpeanpustus. Wznepxku
MPOU3BOJICTBA MPOAYKIHH (CEOECTOMMOCTD), MPUOBLIb, PEHTAOETHLHOCTH U IIEHOOOpa30BaHUE.
[TonsaTtue 3aTpaThl HAa TPOU3BOJCTBO U PeATHU3ALMIO MPOAYKIUH (cedbecTouMOocTh). Bupl u 3HaueHue
kjaccudukanuu 3atpar. CTpyKkTypa 3aTpaT Ha MPOU3BOACTBO U Peau3aluio NpoAyKUnU. TexHuko-
SKOHOMHYECKUH aHaIN3 WHKEHEPHBIX perieHnii. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOHU3BOJCTBO U
peau3anio MPOIYKIIMA B KOMIUIEKCHBIX MPOHW3BOACTBaX. OCHOBHBIC MYTH CHIDKCHHS 3aTparT Ha
POM3BOJCTBO MpoayKiuu. Jloxonsl npeanpustus. [lonstue nmpuObLIM M J0XOAa MPENIpUSTHS,
METO/BI X pacyera. PeHTa0enbHOCTh, €€ BUABI M METObI pacyera. [1yTH NOBBIIIEHHUS PUOBLTH H
peHTabeTbHOCTH Ha npeAnpusaTuax. LlenoobpazoBanue u 1ieHoBast noiuTHka. Llena Ha mpoayKuuio u
NPUHIUIB [IeHooOpa3oBaHusi. Bumel neH. CTpykTypa IeHBI, cHCTeMa IIeH. B3auMmocBs3u IieH U
uznepxek. LlenoBas nonutuka. PazpaboTka 11eHOBOM CTpaTeru.

@DHUHAHCOBO-KPEAUTHBIE OTHOLICHUSI MPEANPUATHH U cucTeMa Hanoroobsnoxenus. [lonsrue, cocras



U CTpyKTypa (uHaHCOB mnpeanpustus. llpuHiunel Hamoroobmoxxkenus. Hamorm wu mumarexw,
YCTaHOBJICHHBIC 3aKOHOATEIIbCTBOM: BHJIbI, CTAaBKH, OOBEKTHI HAJIOTOOOIO0KEHUSI U CPOKH YILIAThI
HAJIOTa B OFOIKET.

4 O0beM yueOHOH TUCHUILIUHBI

N B 3aueTHBIX
Buanbi yueOHoii padboThl B akan. yacax
eTMHHUIAX
O011as1 TPYA0EMKOCTh THCHUILIHHBI N0 Y4eOHOMY IJIAHY 4 144
KonraktHas padora (KP): 0,9 32
Jlexumn (JIek) 0, 45 16
[Tpaktuyeckue 3ausatus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Bu KOHTPOJIs: IK3aMeH 1 36
. B 3a4eTHBIX B acrTpon.
Buabl yueOHoii padboThI
eTMHHUIAX yacax
O0umasi TPy10eMKOCTh JMCUHUILIHHBI 10 Y4e0HOMY ILIAHY 4 108
KonraktHas pa6ora (KP): 0,9 24
Jlexnmu (Jlek) 0, 45 12
[Tpaktuueckue 3austus (113) 0, 45 12
CamocrositesbHas padora (CP): 2,1 57
Bujx KOHTpOJIsI: IK3aMeH 1 27
AHHOTanus paboyeil mporpaMMbl TUCITUTUIMHBI
«HcTopus 1 MeTOT0JIOTHS XUMHUM

1 Heab AUCHMIUIMHBI: — 0000IIeHHE AMHAMUKH U CTPYKTYpbl COBPEMEHHOI'O COCTOSHUS
XUMHYECKOTO  3HaHWS, OCBOCHHE  3aKOHOMEPHOCTEH W TEHICHIMA  CTAHOBJICHHS

MEXIUCIUTUTMHAPHOTO €IMHCTBA XMUMHYECKHX, €CTECTBEHHOHAYYHBIX W TyMaHUTapHBIX HAYK;
OBJIAJICHUEC OCHOBHBIMH JIOTHKO-METOJIOJIOTHYSCKUMHU TIPUHIIUIIAMH M OCHOBaMHU (UI0COCKO-
METOJIOJIOTUYECKOTO aHajdn3a XUMHUYECKOTO 3HAHUS, YCBOCHHE CHUCTEMBI HAyYHBIX METOJIOB,
BBICOKMX TEXHOJIOTHH, XHMHUYECKOTO M3MEPEHUS M WHHOBAIMOHHBIX IOJXOJIOB JUIS BBIMTOTHCHHUS
HAyYHBIX MCCIEAOBAHUN B XUMUH.

2. B pe3yabTare uzyueHus JTMCHHIJIMHBI 00yYAOIINICS M0 MPOrpaMMe CEeNHAINTETA J0JKEeH:
Obnadamye cneayrIMUMA KOMIETEHIHSIMHE:

DopMupyeMble KOMIIETCHIUU NuHauKaTopbl 10CTHKEHUS] KOMIIETEeH Ui
YK-1.1 Ananuzupyet npoOJeMHYIO CUTYalLUIO
KAK CUCTEMY, BBIABIISIS €€ COCTABIIAIOIINE U CBS3H
YK-1. Cnoco0OeH oCyIecTBISITh KpUTUYECKHH  MEXIy HUMU

AHATN3 MPOOJEMHBIX CUTyaI[uii HA OCHOBE VYK-1.5 Hcnonb3yer JIOTHKO-METOI0JIOTHIECKUH]
CHCTEMHOI'0 TI0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO MHCTPYMEHTApUA Il  KPUTUYECKOH  OLIEHKH
NENCTBUAN COBpPEMEHHBIX KOHLENUui Quimocodhckoro U
COLIMAJILHOTO XapakTepa B CBOEH IPEIMETHOU
00acTh
YK-5.1. AHanuzupyer BaKHEHIINE

MEOJOTMYEeCKHEe M ILIEHHOCTHBIE  CHCTEMBI,
copMHpOBaBIIMECS B XOAE€ HMCTOPUYECKOTO
YK-5. CriocoOeH aHanu3upOBaTh U YUUTHIBATE  [Pa3BUTHS; OOOCHOBBIBAET  aKTYaJIbHOCTh WX

pa3HooOpasue KylIbTyp B npomecce HMCII0JIb30BaHUs npu COLIMAJIBHOM H
MEXKYIBTYPHOTO B3aUMOACUCTBUA npodeccuoHaTbHOM B3aUMOJICHCTBUI
YK-5.2. BricTpanBaer COLIMAJIbHOE Y

npodeccuoHanbHOE B3aUMOJICHCTBUE C YUETOM
0COOCHHOCTEH OCHOBHBIX ()OpPM HAYYHOTO H




PETUTHO3HOTO CO3HAHMA, [IEJIOBOW M  0OmIeH
KyJIbTYphl MPEACTAaBUTENIEH APYrMX 53THOCOB M
KOH(ecCul, pa3TUIHBIX COIMAIBLHBIX TPYIII
YK-5.3. O06ecrieynBaer co3IaHue
HEIUCKPUMHUHALMOHHONW CpeNbl B3aUMOICHCTBUS
[P BBHIMOJHEHUH MPO(DHECCHOHATBHBIX 3a/1a4

B pe3ynbraTe u3ydyeHus AUCLUILIMHBI O0Y4atOUICs JOIKEH:

3namo:

- OCHOBHBIE HAYYHBIE IIIKOJIbI, HAIIPABJICHUS, KOHLIETIIIUY, HICTOYHUKHA XUMUYECKOT O 3HAHUS;

- METO/IbI ¥ IPUEMBI HAYYHOT'O UCCIICJOBAHNUS;

- METOJOJIOTMYECKHUE MOAXOAbI ¥ IIPUHLIUIIBI COBPEMEHHOM HAYKH.

Ymemu:

- AHAJIM3UPOBATh COCTOSIHHUE U IIyTH Pa3BUTHS XUMHUU B COBPEMEHHOU KYJIbTYPE;

- YCTaHaBIMBAaTh MCTOPUYECKYIO M JIOTMUECKYIO B3aUMOCBSA3b OCHOBHBIX COOBITMH M OTKPBITHH B
XUMHUHU U CMEXKHBIX HAYKaX;

- OCYILECTBJIATh METOJI0JIOTHYECKOe 00OCHOBAaHUE HAYYHOTO MCCIIEA0BAHUSL.

Braoemy:

- JIOTMKOM HCTOPUYECKOrO Pa3BUTUS XUMHUH;

- HaBBIKaMH METOJOJIOIMYECKOI0 aHaJIN3a HaAy4YHOT'O UCCIEA0BAHUSA U €T0 PE3YJIbTATOB;

- HaBBIKAMH BEJECHUS JUCKYCCUN HAa UCTOPUKO-XUMHUUYECKHUE TEMBI.

3. Kpartkoe coaep:kanue IUCUHINIUHBI

Monyib 1. MecTo XMMHUYECKHUX HayK B KyJIbTYpE LIMBHIA3ALMH.

CymHocTs ¥ THITE (puiocodekux npodiaem XuMud. Tpu rpaHl XUMHYECKOW HAyKH: KaK 3HAHHUE, BUJ
JEATEIIBHOCTH U COLIMANIbHBIN MHCTUTYT. MicTopudeckue pekoHcTpyKunu xuMmud. [Ipupona Haydnoro
3HaHUA U XUMUA. JJMHAMUKa HAy9HOT'O 3HAHUS U MOJENH pa3BUTHA HayKd. DOpMBI HAY4HOT'O 3HAHUSA
U UX MHOT000pa3ue B XUMHHU:

Monyns 2. Merononoruueckrue npooieMbl XUMUU.

CoBpeMEeHHOE omnpefeneHne XUMHHA. MHOIO3HAa4HOCTh TIOHATUS «XUMHUSA». MeTomonorus
COBPEMEHHOM XUMUHU. DMIIUPUUECKOE UCCIEA0BAHNE B XUMUU. DOPMBI METOJI0JIOTUYECKOTO 3HAHUSI.
CucteMHBI TOAXOJ M MPOOJIEMBl €r0 MCIOJIb30BaHMUA B XMMHUU. MeETOAONOTUsS KOTHUTHBHOTO
IIO3HAHHUSI U COBPEMEHHBIE METOOJOTMYECKUE JIOKTPUHBI B XHMHHM. MareMaTudecKud wuaean
HAy4HOI'O 3HaHUSA U COBPEMEHHAs XUMUSL.

Mopyns 3. ®unocodckue mpoOdaeMbl COBPEMEHHONW XUMUMU.

CranoBnenue kiaccuueckord xumudeckod Hayku XVII — XVIII Be. IlepBas konuentyanbHas
CHUCTEMAa XMMHUHU U JCTEPMUHHU3M. YUeHHE O cocTaBe BeulecTBa. CTaHOBJIEHHE HEKJIACCHYECKOM
xumuyeckon Hayku XVIII-XX BB. Tperbsd KOHLENTyalabHas CHUCTEMAa XUMHHM U CUCTEMHOCTb —
yuye€HHue O Iipolecce. OBOMIONUS XMMHUYECKUX TEPMOJMHAMUKA U KHUHETUKU. PoxnaeHue
IIOCTHEKJIACCUYECKON XUMUYeckor Hayku XX BB. YeTBepras KOHLENTyaldbHas CHCTEMAa XUMHHU —
3BOJIIOLMOHHBIE Teopuu. [IoHATHE M TEOpUU CaMOOpPraHU3aLHH.

4. O0beM yueOHOH TUCUMTIUHBI

. B 3a4eTHBIX
Buabl yueOHoii padorsl B akagem. yacax
eTMHHUIAX
O0mas TPyA0eMKOCTh JMCIHUILJIUHBI 110 Y4eOHOMY IIAHY 2 72
AyIMTOPHbIE 3aAHITHS: 1,3 48
Jlexmun 0,4 16
[IpakTrueckue 3aHsTHs 0,9 32
CamocTosiTesibHas padora: 0,7 24
Bua kouTpoJs: 3a4yeT
. B 3a4eTHbIX
Buabl yueOHoii padorsl B acrp. yacax
eTMHUIAX
O01mas TPy10eMKOCTh IMCHUUILIHHBI 10 Y4€0HOMY IJIAHY 2 54




AYIUTOPHBbIE 3aHATHSI: 1,3 36
Jlexmun 0,4 12
[IpakTHUeCKHe 3aHATUS 0,9 24
CamocTosiTesibHas padora: 0,7 18

Bu KOHTpOJIS: 3a4er

AnHOTanws paboueit mporpaMmbl TACIUTLTAHBI
«MaremaTuka
1. Heap AMCHUNJMHBI: - (QOPMUPOBAHHWE Y CTYJICHTOB CHCTEMBl OCHOBHBIX TOHSITHIH,

HCIIOJIB3YEMBIX IJIA IIOCTPOCHHUA Ba)KHEHIIINX MaTeMaTHYECCKUX MO,Z[GJ'ICIZ, U YMCHHUA HCIIO0JIb30BaTh
MAaTCMAaTUYCCKUEC MCTOABI JJIA OITMCAHHA PAa3JIMYHBIX ITPOLECCOB.

2. B pe3yjbTaTe H3YyYCHUs JUCHUIIJINHBI 06yqalomn171m o I1mporpamMme cunenuajaurera

JMOJIKEH:
Obnadams crnenyomUMA KOMIICTCHITUSIMU:

DopMUupyeMble KOMIIETEHITHU

NuaukaTopbl 10CTHKEHNSI KOMIIETeHIHH

YK-1. Cnoco0eH ocCylecTBIATh KPUTUYECKUM]
aHaIu3 NpOOJEMHBIX CHUTyalluii Ha OCHOBE
CHCTEMHOTO TOJX0/a, BhIPaOaThIBaTh CTPATErHIO
mercTBui

YK-1.1. Ananusupyer NpoOJIEMHYIO CHTYaIHIO
KaK CHCTEMY, BBISIBJISISL €€ COCTABIISIOIINEC U CBSI3H
MEKy HUIMH

YK-1.2. Omnpenensier npoOenbl B WHGpOpMAaIUH,
HEOOXOOUMOM  JuIsl  pelieHuss  IpoOJIeMHON

DKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX
paboT XMMUYECKOW HAaPaBJIEHHOCTU

CUTyallud, U TPOEKTUPYET IMPOLECChl MO UX
YCTPaHEHUIO

OIIK-1 Cniocoben aHanm3upoBath,(OIIK-1.1. CucremaTuszupyeT U aHaJIU3UPYET

UHTEPIPETHPOBATE M 0000IIATh  PE3YNIbTaTHIPE3yIbTaThI XUMUYECKHUX 9KCIIEPUMEHTOB,

HaOII0ACHNH, M3MEpEeHH, a TakXe pe3yJabTaThl
[pac4eTOB CBOMCTB BEIIECTB U MAaTEPUAIIOB

OIIK-3  CrocobeH  NpUMEHSTh  pacueTHO-
TEOPETHYECKUE METObl I W3Y4YEHUS CBOWCTB
BEILECTB U MPOLECCOB C UX y4aCTUEM, UCIIOJIb3Ys]
COBpPEMEHHOE MPOTpaMMHOE obecrieueHrne u 0aspl
JTAHHBIX TPO(EeCCHOHATBHOTO Ha3HAYCHUs

OIIK-3.1. [Ipumenser  TeopeTHYECKHE U
MOJIyDMIIMPUYECKHE MOJENIN NPU PELIEHUH 3a]a4
XUMHYECKOW HAMPABIEHHOCTH

OIIK-4  CnocobeH miIaHUpPOBaTh PabOTHI
XUMHYECKON HAaNpaBJIEHHOCTH, oOpalaThiBaTh U
MHTEPIPETUPOBATh MOJYYEHHBIE pPE3YyJbTaThl C
MCTIOJIb30BAaHUEM  TEOPETHYECKUX 3HAHHHA W
MPaKTUYECKUX HaBBIKOB peleHus]
MaTeMaTHUECKUX U (PU3UUECKUX 3a]ad

OIIK-4.1. Ucnonb3yer 0a30Bble 3HAHUS B

o0nactu MaTeMaTUKd U QUMK TpHU
MJIaHUPOBAHUU pabort XUMHUYECKOM]
HaIPaBJIECHHOCTH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa101u1/1171c51 JOJIKCH:

3nameo.

— OCHOBBI JU(p(HepeHINATBHOT0 U UHTErPaIbHOTO MCUUCIEHUs, AU(QepeHINaIbHbIX YpaBHEHUH,

TCOpHUU BCpOSITHOCTCfI 1 MaTeMaTUYECKOM CTaTUCT

KU,

— MaTreéMaTU4YCCKHUE TCOPUH N METObI, JICKAINUE B OCHOBEC ITOCTPOCHUA MaTEMATHICCKHUX Moneneﬁ;
— OCHOBBI IPUMCHCHUA MATCMATHYCCKUX MOI[CHCﬁ 1 METOJ0B.

Ymems:

- BI)I6I/IpaTB MAaTEMATUYCCKHUE METOAbI, IPUT'OAHBIC IJId PECIICHUA KOHerTHOﬁ 3aa4u,

HUCIIOJB30BaTh MATEMATHUYCCKUC IIOHSTHA,
MIPOILECCOB;

METOJBI

U MOACIN I OIHUCAaHHA Pas3IMYHbIX

— BBIIBJIATb MAaTEMATUYCCKUE 3aKOHOMCPHOCTH, JIC)KAIIKUEC B OCHOBC KOHKPCTHBIX IMPOLCCCOB;
— HCIIOJB30BaTh OCHOBHBIC METO/IbI CTaTHUCTHYCCKOM O6pa6OTKI/I JaHHBIX



— TPUMEHATh MaTeMAaTUYECKUE 3HAHUS Ha MEXIUCIIUILITHHAPHOM YPOBHE.

Bnaoemsy:

— OCHOBaMM (pYHIAMEHTAJIBHBIX MaTEeMaTUYECKUX TEOPUH H  HABBIKAMU  HCIOJIb30BAaHUS
MaTeMaTHYeCKOro amnmnapara;

— METOAAMHU CTaTUCTUYECKOH 00pabOoTKH MH(POPMAITUH.

3. KpaTlcoe coacpikaHue TUCHUITIJIUHDbI

1 CEMECTP

1. Beenenue

[Ipenmer u Meronasl MareMaTHkd. OnucaHue OCHOBHBIX pasfenoB Kypca. IIpaBuia u TpeOGoBaHUS
IIPY U3YYCHHUH Kypca.

2. JJeMeHThI aJIredpbl

UucnoBsle MHOKECTBA, KoMIUIeKcHbIe uncaa. Onpenenurenu I u Il nopsinkos. BexkTopsl: ocHOBHBIE
HOHSTHS, CKAJISIPHOE, BEKTOPHOE U CMEIIAHHOE IIPOU3BEICHMS BEKTOPOB.

AHanuTHuyeckas reoMeTpusi: MpsiMasi Ha IJIOCKOCTH, KpuBble Il mopsnka. Matpusl: neicTBUs Haj
MaTpHUILaMH{, IPUBEACHUE K CTyleHyaToMy Buay u Buny ['aycca. Panr marpunel. O6paTHas MaTpuna.
Teopema Kponekepa-Kanemmm. Pemenune cucteM JHMHEWHBIX —anreOpanvecKkux ypaBHEHHH.
CoOcTBeHHbIe yncaa U BeKTopbl. KBagpaTuunslie GopMBbl.

3. ®ynkuus ogHoii nepemennoii. [Ipeaen pyukuun. HenpepbiBHOCTH QyHKIIUM

Oynkuusa. CnocoObl 3amanus pynxkuuu. [Ipenen ¢yHkuun B Touke. OJHOCTOPOHHHUE MpPENEbI.
[Ipenenst Ha OeckoHEYHOCTH. beckoHEeUHO Masble U OECKOHEUHO Oosblne (QYHKIUHU, UX CBOMCTBA U
B3aMMHas cBs3b. CBolicTBa mpenenos. [lepBrlil 1 BTOpol 3amMeuaTelbHble Ipeaessl. HenpepslBHOCT
¢yHKkIMM B TOUKe M Ha mpomexyTke. CBoiicTBa (yHKIHMI, HENpPEpHIBHBIX Ha OTpe3Kax. Toduku
pa3pbiBa QYHKIMH U X KIACCU(PUKALIHSL.

4. MuddepenunanbHoe ucucIeHne PYHKIHN OHOM MepeMeHHoil

[IpousBonHas  QyHKuMH, €€ TreoMeTpUueckuid M MexaHudeckuil  cmbica.  IlpaBuna
muddepennpoanus. Tabnuua OCHOBHBIX NpoM3BOAHBIX. Jluddepennman ¢(yHKIMH, €ro
NPUMEHEHHUS K MPUOJIMKEHHBIM BblUMcIeHUsIM. IHBapuaHTHOCTE (popMBI niepBoro auddepeHnmana.
[TpousBonHas cnoxHoil ¢yHkuuu. luddepeHumpyeMocts (QyHKIUH: ONpeaesieHUe, TEOPEMbI O
CBs3M AU (PEepeHIIUPYEMOCTH C HEMPEPHIBHOCTHIO U C CYLIECTBOBAaHMEM IPOU3BOJHON. OCHOBHBIE
TeopeMbl uddepeHnmranbHoro ucuuciaenus: Pomns, Jlarpawxka, Komm. IIpaBuno Jlonurans
(packpbiTHe HeompeneneHHOcTel). [Ipou3BoAHBIE BBICHIUX TOPSAIKOB. JIOKATBbHBIA SKCTpEMyM
¢ynkuuu. HeoOxoaumele U JOCTaTOUHBIE yCIOBUA dKCTpeMyMa. IIpaBuno uccienoBanus GyHKIUN
Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3Haku BBIMYKJIOCTH M BOTHYTOCTH QyHKIMH. Touku neperuoa.
HeoGxonuMoe u pocraroyHoe ycioBusi mepernda. ACUMNTOTHI (PYHKIUHU, UX BHJBI U CIIOCOOBI
HaxoxaeHus. O01as cxema uccieoBaHus PyHKIMM, TOCTPOCHHUE UX IPa(PUKOB.

5. NHTerpanbHoe ucuncjienre GyHKIUM OHOM NepeMeHHOI

[TepBooOpasnas ¢dynkuus. HeomnpeneneHHbIE WHTErpal W €ro CBOMCTBA. TabiMila OCHOBHBIX
UHTETpaJIoB. MeTo/ibl MHTErpPUPOBAHMS: HENOCPEACTBEHHOE MHTEIPUPOBAHME, WHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpOBaHME MO YacTAM. VIHTerpupoBaHue palMOHANbHBIX  JpoOei.
WuTerpupoBanue HEKOTOPHIX WPPALMOHAIBHBIX U TPUTOHOMETpUYeCcKUX (QyHKIui. OnpeneneHHbIi
MHTErpajl, ero reoMeTpudeckuii cmpici. CBOKCTBA onpenesieHHoro uurerpaia. ®opmyna HeroToHa-
Jleiibnuua. Teopema o cpeaHeM 3HaueHHM. 3aMeHa NEPEMEHHOM M MHTErpHpOBAHUE IO YacTSAM B
omnpeneneHHoM uHTerpaie. [IpuimokeHus OonmpeneneHHOro MHTErpajga K BBIYHMCICHHIO ILIOIIAJEH
wiockux ¢uryp. IloHsATHE HECOOCTBEHHBIX MHTErPAJIOB: OMNpEIENeHHs, CBOICTBA, METOJbI
BBIUMCIICHHUS.

2 CEMECTP

1. TuddepenumanbHoe ncuucieHue GyHKIUMN HECKOJbKHUX MepeMeHHbIX. JJIeMeHThbI TeOPUH 0JIs1
OyHKIMU IBYX U Oojiee MEpEeMEHHBIX: OIpeaesieHre, 00JacTh ONpeseieHus, 00JacTb U3MEHEHUs,
reoMeTpuuecKas HHTeprpeTanys, TMHuM ypoBHs. [Ipenen pyHkuuu B Touke. YacTHbIEe MPOU3BOAHbBIE
(Ha mpumepe ¢GyHKIMM JABYX mepeMeHHBIX). JuddepenunpyemMocts (yHKIMH HECKOIBKHX



nepeMeHHbIX. JlocTarounslie ycioBus auddepenuupyemoctu. [lonnas npousBoanas. [IpousBoaHas
cnoknort (ynkruu. [lomaeni muddepennman. HMHBapuaHTHOCTH, modHOTO auddepeHnmana.
Amnanutndeckuii npusHak nonHoro nuddepenuana. AuddepenunpoBanre GyHKIUN 0JHON U ABYX
IIEPEMEHHBIX, 3a/JlaHHOM HEesABHO. YacTHble NPOM3BOJHBIE M TNOJHbIE AU(QepeHunansl BhICIINX
nopsiakoB. TeopeMa O paBEHCTBE CMEIIAHHBIX NMPOU3BOAHBIX (A (QYHKIMU ABYX NEPEMEHHBIX).
JlokanbHbIE AKCTPEMYMBbl (YHKLIMHU JBYX HEPEMEHHBIX: HEOOXOJMMOE U JOCTaTOYHOE YCIOBUS
KCTpeMyMa. Y CIIOBHBIN 3KCTpeMyM (MeToj MHoxuTenei Jlarpanxka). HauOosnbiliee 1 HauMeHbliee
3HaYeHue (YHKUMU B 3aMKHYTOH oOnactu. OCHOBHbIE MOHATHUA TeopuH noss. CkanspHoe Mode.
[ToBepxHocTH M JiMHUM ypoBHs. [Ipon3BoaHas 110 HanpaBiaeHUIO. [ paueHT CKaIsApHOro OIS U €ro
cBoiicTBa. BekropHoe mnosie. JuBeprenuuss mnoisisi. Potop mons. CBsizb MEXAy TpaMeHTOM U
IIPOU3BOJHOM I10 HAIIPABJICHUIO.

2. KpaTHble nHTErpaJbl

JIBOWMHOM HHTErpasl: ONpeaeiaeHrue, NeOMETPUUECKUA CMBICI, CBOWCTBA. BbIUMCIECHHE IBOMHOTO
MHTETpaja B JIEKapTOBOM M MOJSApHOM cucremax koopauHat WMurerpan Ilyaccona. TpoiiHoi
MHTETpaJl: ONpEACICHUE, T€OMETPUYECKUN CMBICH, CBOMCTBA. BBIUMCIIEHHE TPOMHOrO HHTErpaia.
[IpunosxeHust IBOWHOIO U TPOWHOI'O UHTErPAIIOB.

3. KpuBosimHeiliHbIe 1 MOBEPXHOCTHbIE HHTErPaJIbl

KpuBonuHelHbI HHTErpan MO KOOpAMHATaM: OIpejesieHue, CBOWCTBA, BbluuCiIeHHE. Pabora B
cuwnoBoM mone. @Dopmyna I'puna. KpuBonuHelWHblE WHTErpaisl, HE 3aBUCSILHME OT IIYTH
uHTerpupoBanus. [lorenuuaneHas ¢QyHKUMA, noTeHUUanbHOEe moyie. [loHATHE NOBEPXHOCTHOrO
unTerpana. [lotok BekTopa 4Yepe3 moBepxHocTh. Teopema ["aycca-Octporpanckoro. dopmyna
Crokca.

3 CEMECTP

1. InddepennuaibHbie ypaBHEHUs EPBOT0 MOPSIAKA

Juddepennmanbaple ypaBHEHUS: TOPSIOK, pEIIeHUE, TeOpeMa CYIIECTBOBAHUS M €IUHCTBEHHOCTH
pemwenus. 3azada Komm. VYpaBHeHus ¢ paszgeisiroliMMucs 1epeMeHHbIMH.  OIHOpOAHbIE
muddepeHnmanbable  ypaBHeHus. Jluneitnsle auddepeHnnanbabie ypaBHEHHUS TEPBOTO TOPSIKA.
VYpaBHeHUs B NONHBIX Tuddepenimanax. MHTerpupyromuit MHOXXUTEb.

2. IuddepenuuanbHbie ypaBHEeHHsS] BTOPOT0 M N-rONoOpsiAka

Juddepennumanbable ypaBHEHUS] BTOPOTO MOPs/IKA, TOMYCKAIOIIUE TOHKEHUE Nopsiika. JInHeitHbIe
muddepeHManbHble ypaBHEHUs BTOporo nopsaka. CBoiicTBa pemenuid. JInHeiiHas He3aBUCUMOCTh
¢ynkuuii.  Onpepenurens  Bponckoro.  Ctpykrypa — oOmiero — pemeHuss — JMHEHHOro
muddepeHIManbHble  ypaBHEHUS BTOpOro mnopsaka. DOyHIaMeHTalbHas CUCTEMa pelleHUH.
Jlunelinble onHOpOJHBIE AM(QepeHInaIbHble YpPaBHEHUS BTOPOTO TMOPSJIKa C IOCTOSHHBIMHU
Kod(puImeHTaMu: TOoCTpoeHue obmiero pemieHus. Merox Oitnepa. JIuHeiHble HEOJHOPOJHBIE
muddepeHIMaIbHbIe YpaBHEHUsT BTOPOro MOpPsIKAa ¢ MOCTOSHHBIMH Ko3(dduuumenramu. Obiee u
YacTHOE PEUICHUs] HEOJHOPOJHBIX ypaBHeHUU. JluHeliHble nuddepeHnuanbHble ypaBHEHUS N-TO
HOpsiIKa: CBOMCTBAa peEIIeHUH, TEOpeMbl O CTPYKType OOIIero pemeHusi, MEeTOJl Bapualiu
noctossHHbIX. JluHeiHble nuddepeHmanbpable  ypaBHEHHS N-TO TOpSAJAKa C  IMOCTOSHHBIMU
Ko punreHTaMu. AITOPUTM MOCTPOCHUS OOILETro peIIeHusl.

3. Cucremsl 1u¢depeHnaTbHBIX YPABHEHUIH

Cucrembl nuddepeHIMaNbHBIX YpPaBHEHUH TIE€pBOro MOpsijAKa: oOOIIMe TMOHATHS, Teopema
CYIIECTBOBaHMSA U €IMHCTBEHHOCTH 00m1Iero perieHus. CuCTeMbl JIMHEHHBIX TU(depeHInaIbHbIX
YpaBHEHUU TMEpPBOro MOpsAKa: HHTETPUPOBAHHE METOAOM HCKIoYeHUs. CHCTeMbl JIMHEHHBIX
TuddepeHIMaIbHbIX YpPaBHEHHH IEpBOro MOpsAKa: CBOMCTBA PELICHUH, TEOPEMBbI O CTPYKType
o0iero pemieHusi, METOJ] BapHalMM TOCTOAHHBIX. CHCTeMbl JUHEHHBIX OJHOPOJIHBIX U
HEOJHOPOAHBIX AH(QepeHInaNbHbIX YpaBHEHUH € MOCTOSHHBIMU KOX(QQHUIMEHTaMU. DIIEMEHTBI
TEOPUHU YCTOMUMBOCTH. METO/IbI YUCIIEHHOTO penieHus quddepeHInaabHbIX YPaBHEHUH.

4. Yncnosble U GyHKINOHAIbHbIE PSAIbI

UucnoBble psAabl: OCHOBHBIE MOHSTHS, CBOMCTBA CXOMASIIUXCS PsIOB, HEOOXOIMMBIM MNpHU3HAK
cxonumoctu. l'apmonmueckuit  psan.  Paner  JQupuxiue. [lpusHaku  cpaBHEHHS psAIOB €
MOJIOKUTENbHBIMU wieHaMu. [Ipusnak JlamamOepa. VHTerpanbHbBIi M paJuKaIbHBIM NPU3HAKH
Komm. 3nakouepenyrommuecs: psapl: npusHak JleiOnuma. 3HakomnepeMeHHBbIC psIbl: TOHSATHS



abCOIIOTHON M YCJIOBHOM CXOAMMOCTH, NMPHU3HAK a0COMIOTHOM CXOAMMOCTH, CBOMCTBA aOCOIIOTHO U
YCIIOBHO CXOISAIIUXCA PSAIOB.

OyHKIMOHAIBHBIE DAl OCHOBHBIE MOHATHUS, 007acTh cxoauMocTH. CTemeHHBbIe PsAIbl: paauyc,
uHTEpBal, obnacth cxoaumoctH. CBOHCTBa cTenmeHHBIX psaaoB. Psaner Teimopa m Maknopena:
CBOWCTBA, YCJIIOBHE CXOJIUMOCTH psla K UCXOIHOW (DYHKIMM, OCHOBHBIEC pa3iiokeHus. Pasnoxenue
¢GyHKUMU B psaa MakiopeHa ¢ IMOMOUIbI0 OCHOBHBIX pa3iiokeHWH. ['naBHOe 3HaueHue (QyHKIMH.
OksuBanieHTHbIE (yHKIMU. [Ipumenenune psago Teiinopa u MakiiopeHa Ui BIYUCICHUS TIPEIEIIOB.

4 CEMECTP

1. Teopust BepositHocTeii. CiryyaiiHble BeJJMYMHBI H MX 3aKOHBI pacnpeaeleHust

[Ipeamet Teopuu BepositHOocTel. Ciayuaiinbie coObITus. [IpoTrBOMONOXKHBIE COOBITHS. He3aBucumbIe
coObiTust. OTHOCHTENbHAs yacToTa. Kilaccuueckoe M reoMeTpu4ecKoe OINpeAeeHUE BEPOSITHOCTH.
DJieMeHTapHas TeopHusi BEPOSATHOCTEH. MeToabl BBIUMCICHUS BeposiTHOcTed. I[IpocTpancTBO
3JIeMEHTapHbIX coObITHi. Kiaccnyeckoe onpenenenne BepossTHOCTH. Anredpa coOBITHI: TEOPEMBI O
BEPOSITHOCTH CYMMBbI COOBITUH, POTUBOIOJIOKHBIX COOBITHH, CyMMa BEPOATHOCTEH HECOBMECTHBIX
COOBITHH, OOpa3yIOMMX TMOJNHYI0 Tpynmy. AKCHOMAaTHYECKOE OIPENeIIEHUE BEPOSTHOCTH.
Cratuctuyeckoe ONpPENEIICHUE BEPOSITHOCTH. YCIIOBHAs BEPOSTHOCTh. TeopemMbl O BEPOSTHOCTH
IPOU3BENECHUSI 3aBUCHMBIX UM HE3aBUCUMBIX coObiTui. IlomHas BepositHOocTh. IloBTOpHBIE
ucnsiTanusa. Popmyina bepunyium. JIokansHas u uHTErpasibHas reopeMsl Myaspa-Jlamiaca. ®opmyna
Ilyaccona.

[TonsiTe cimyyailHOW BenWYMHBL. JIUCKPETHBIE M HENPEPBIBHBIE CIIydalHbIE BEJIWYMHBI. 3aKOH
pacripenenenus cirydaiiHol BennunHbl. OYHKIUS pacrpeiesieHus], ee CBOMCTBa, rpaduk. [ImoTHOCTR
pacripesielieHus] HeNpepbIBHOW CIydalHOM BelMMUYMHBI (IUIOTHOCTH BeposTHOCTH). Popmyna amis
BEPOSITHOCTH IONAJaHUs HENPEPBIBHOM CIydallHOM BEIWYMHBI B JTAHHBIA MHTEPBAJI, BBIPAKCHHBIN
yepe3 IIOTHOCTh BEPOSTHOCTH, TEOMETPUUECKHUI CMBICIT (HOPMYJIBL.

bunomunaneHOE pacnpezneneHue, pacnpezneneHue IlyaccoHa, paBHOMEpHOE  paclpeleseHUeE,
HOPMAaJIbHOE PACIPENEICHHUE, SKCIIOHEHIIMAJIBHOE PacIIpeciICHuUE.

2. MatemaTu4yeckasi CTATHCTHKA

[Ipenmer MaTemaTHueckoM CTAaTUCTHKU. OCHOBHBIE 3aJaud MaTE€MaTU4EeCKOW CTAaTUCTHKHU.
Boi6opounsiii meron. Cratuctuueckoe omnucaHue. BwiGopku. I'mcTorpaMMa M TOJUTOH YacToOT.
Cratuctuyeckas (3mmupuueckas) GyHKIuUsS pacnpeseneHus. BpIOOpoUYHbIE XapaKTEpUCTUKH U UX
pacnpenenenus. CocrosiTenbHble, 3PPEKTUBHBIE CMEIIEHHbBIE U HECMEIIEHHbIE OLIEHKH TapaMeTpoB.
Cratuctudeckoe cpelHee, CTaTUCTUYECKas AUCIEPCUS U CTAaTUCTHUYECKOE CpedHEe KBaJpaTUYHOE
KAK TOYEYHbIE OLICHKM HEU3BECTHBIX: MAaTeMaTH4EeCKOrO OKHMJAHWs, JAMCIEPCHH, CPEIHETO
KBaJpaTUYHOIO  OTKJIOHEHWsS. JlOBEpUTENbHBIE HMHTEpPBAIbl U HWHTEPBAJIbHBIE  OLICHKHU.
JloBepuTenbHbIE OLIEHKHM HEU3BECTHOM BEpPOATHOCTH MO OonblIMM BbIOOpKaM. JloBepurenbHast
OLICHKa MaTeMaTHYECKOTO OXXMJIaHUS IpU HEU3BECTHOM jaucnepcuu. J[loBepuTenbHas OLIEHKA
CpEIHEro KBaJpaTUYHOTO OTKJIOHEHHUs. TouHble BBIOOpOUHbIe pacnpeneneHus: CrerogeHTta (t-
pacrnipenenenue), @umepa-Cuenexopa (F-pacnpenenenue), [lupcona (xz-pacnpeneneHHe). [TpoBepka
CTaTUCTUYECKUX rUnore3. MaTeMaTHueCKUe METO bl IPOBEPKH CTATUCTUUECKUX TUIIOTE3. DIEMEHTHI
TEOPHUH KOPPEISALUU.

5 CEMECTP

1. Paabl dypoe

[lepuonnyeckne QGyHKIMM U UX CBOHCTBA. OpPTOTrOHAIBHOCTH TPUTOHOMETPUYECKOH CHUCTEMBI
¢byukimii Ha ortpeske [-l;I]. Tpuronomerpuueckuit psg u psag Dypee. Psg Dypee mis
Henepuoanuecko ¢GyHkuuu. Pasznoxkxenne B psan Dypbe YETHBIX M HEYETHBIX (DYHKIUI.
["apmonnueckuit ananus. [IpeodpazoBanue Oypoe.

2. IuddepennnanbHbie ypaBHEHHSI B YACTHBIX MPOU3BOAHBIX MEPBOro MOPSAKA
Huddepennnanpaple ypaBHEHUS B YAaCTHBIX IIPOM3BOJHBIX: OCHOBHBbIE TOHATUA. JIMHeHHbIE
nuddepeHIaIbHbIe YpaBHEHHs B YACTHBIX MPOU3BOAHBIX 1-ro mopsaka.

3. IuddepenuuanbHbie ypaBHeHHSI B YACTHBIX MPOU3BOAHBIX BTOPOr0 MOPS/AKA
Knaccudpukanus nuHedHbIx auddepeHManbHbIX ypaBHeHHM 2-ro mnopsanka. llpuBenenue
ypaBHEHMH K KaHOHWYECKOMY BuAy. Dusnueckuili cMmpicn JIUHEWHBIX AupdepeHInalIbHbIX



ypaBHEHUH 2-r0 mnopsaka. OCHOBBI MaTeéMaTHYECKOTO MOJAEIMPOBAHUS MPUPOIHBIX IPOLIECCOB.
3amaua Komm pgns ypaBHeHus TunepOosmueckoro Ttumna. Dusmdeckas W TreoMeTpuYecKas
UHTEpIpeTanrs MeTofa XapakrepucTuk. CMemanHas 3aja4a JUisi YpaBHEHUH TUIIEpOOIMYECKOrO U
napaboJMYecKoro TUIOB, ee pusmdeckuii cMmbicii. Meton @ypbe pelieHus CMENIaHHON 3aJauu JUIst
ypaBHEHHUs rurnepbonuueckoro tuna. Meron @ypbe penieHHs] CMEIIAaHHON 3aauu AJis ypaBHEHMS
napaboJMYecKoro THIA. YPaBHEHUS JIUIMINTHYECKOrO TUNAa. ['apMOHWYecKHMe (QYHKIHH U HUX

CBOliCcTBA. Pelienune kpaeBpIxX 3a1ad.

4. 3akaouenue

Hcnons3oBaHue MaTeMaTHUCCKUX MCTOJ0B B HpaKTHHGCKOﬁ ACATCIIbHOCTH.

4. O0beM yueOHOH TUCIHIIINHBI

Bcero |1 cemectp |2 cemectp |3 cemecTp (4 cemecTp | S ceMmecTp
Buabl yue6Hoii padorsl | 3au.ex./ | 3a4. ex./ | 3au.ex./ | 3a4.ex./ | 3a4.en./ | 3a4. ex. /
aK. 4ac | aK.4Yac | aK.4ac | aK.4ac | akK.yac | ak.yac
O0masn TPYA0EMKOCTh
MUCHUIIMHBI 10 y4eOHOMY 21/756 6/216 3/108 5/180 4/144 3/108
MJIaHY
KonTakrhas paoora (KP): | 10, 2/368 | 2, 7/96 1, 8/64 2, 2/80 1, 8/64 1, 8/64
Jleknuu (JIek) 4,4/160 | 0,9/32 0, 9/32 0, 9/32 0, 9/32 0, 9/32
(r%‘;‘m““m SAATHA | 5 81208 | 1,8/64 | 0,9/32 | 1,3/48 | 0,9/32 | 0,9/32
fgll;‘)‘.’c“””e“"“a" padoTa |g 9316 8| 2,3/84 | 1,2/44 | 1,8/64 | 2,2/80 | 1,2/44
B KOHTPOIL: 3auer cu 9k3amMeH-| 3ader ¢ | 3aderc
HK3aMeH/3a4eT 2[72 OLIEHKOM | DK3aMeH- 1/36 9 .
1/36 OLICHKOM | OLleHKOI
Bcero |1 cemectp |2 cemectp |3 ceMmecTp |4 cemecTp | S cemecTp
Buabl yueonoii padorbl | 3a4.en./ | 3a4.ex./ | 3au. en./ | 3a4. en./ | 3a4u. en./ | 3a4. en. /
ACTP. Yac | aCTP. Yac | acTP. Yac | acTP. Yac | acTP. Yac | acTp. yac
Oo0mas TPYAOEMKOCTh
MUCHUIJIMHBI 10 y4eOHomy 21/567 6/162 3/108 5/135 4/108 3/81
MJIaHy
KonrakTnas padora (KP): | 10, 2/276 | 2,7/72 1, 8/48 2, 2/60 1, 8/48 1, 8/48
Jleknuu (JIek) 4,4/120 | 0,9/24 0, 9/24 0, 9/24 0, 9/24 0, 9/24
(rﬁ’;‘)mqec““e SAATHA | 5 g/156 | 1,8/48 | 0,9/24 | 1,3/36 | 0,9/24 | 0,9/24
fgll;‘)‘.’c“””e“"“a" padota | g g1537 | 2,3/63 | 1,2/33 | 1,8/48 | 2,2/60 | 1,2/33
Bi KOHTPOJII: 3auer cv 9k3aMeH-| 3ader ¢ | 3auerc
DK3aMeH/3a4eT 2/54 OLIEHKOMH | DK3aMeH- . .
127 1/27 OLICHKOM | OLIEHKOM

AHHOTanus pabodeii mporpaMMbl TUCITUTUTHHBI

«Du3uKa»
1. Heab DMCUMIUIMHBI: - IPUOOPETEHNUE CTYICHTAMH 3HAHUHM 1O OCHOBHBIM pa3jenaMm (pU3uKH U
YMEHHMIO IPUMEHSATH UX B IPYTHUX €CTECTBEHHOHAYYHBIX JTUCIUIIJINHAX.

2. B pe3syabTare W3y4YeHHs] NUCHHUIUVIMHBI OOyYawmmiics MO0 NporpaMMe cCHeluajInTeTa
JMOJIKEH:
Obnadams ClenyrIMUMA KOMIETEHITHSIMHE:

| DopmupyeMble KOMIIETEHIIHU |  MHamkaTophbl 10CTH/KEHHS] KOMIIeTeH Ml




YK-1.1. Amanusupyet npoOJIeMHYIO CUTYaIUIO
KaK CHCTEMY, BBISIBIISISI €€ COCTABIISIIOIINE U CBSI3H
MEXTy HUMH

YK-1.2. Onpenensier npoOensl B uH(pOpMaIuy,
HEOOXOAUMOM ISl peleHns TPOOIeMHOM
CUTYaIlUH, ¥ IPOCKTUPYET MPOLIECCHI MO UX
YCTpPaHEHUIO

YK-1.4. Pa3zpabarbiBaeT U coaepKaTeabHO
AQpTYMEHTHUPYET CTPATErHI0 PEIICHHS
MpOOJIEMHOM CUTYalli Ha OCHOBE CUCTEMHOI'O U
MEK TUCIMITTMHAPHOTO TOIX0/I0B

OIIK-3 Cnocoben  mpumensatrs  pacuetHo-OIIK-3.1.  Ilpumenser  TeopeTHYecKue U
TEOPETUYECKHE METOIbl JUISI M3YyYCHUS CBOMCTBIIONYIMIHPUYECKUE MOJICNIU MPHU PEIICHUH 3a/1ad
BEIIECTB U MPOIIECCOB C UX YYAaCTHUEM, HCIIONb3yAXUMHUECKON HAPaBICHHOCTH

COBPEMEHHOE MTPOrpaMMHOE oOecrieueHne u
0a3bl JaHHBIX MPO(PECCHOHATBHOTO HA3HAYCHHUSI
OIIK-4 Crnocob6en  twranupoBath  paboTelOIIK-4.1. Mcnonb3yer 0a3oBble 3HaHUS B
XUMHYECKON HaIlpaBICHHOCTH, oOpalaThiBaTh MOONACTH  MaTeMaTHKU W (Qu3uku  mpu

YK-1. Cnoco0eH ocyIiecTBIsATh KpUTHUECKUI
aHaJIN3 IPOOJIEMHBIX CUTyalluii HA OCHOBE
CHCTEMHOT'0 TI0JIX0/1a, BBIPA0aThIBATh CTPATETUIO
nercTBUi

MHTEPIPETUPOBATH MTOJTYYEHHBIEC PE3YJIbTAThI [JIAHUPOBAHUHU pabot XHUMHUYECKOM
C HCIOJb30BAaHUEM TEOPETHUUECKUX 3HAHUN HHAIIPABICHHOCTH

MPAKTUICCKHUX HAaBBIKOB pemeHuAOIIK-4.3. HNHutepnperupyer pe3ynbTaThl
MaTEMaTUYECKMX M PU3MIECKUX 3a1a4 XUMHUYECKUX HAOJIIOIEHUN C UCIOIb30BAHUEM

(bU3MYECKHUX 3aKOHOB M MPEICTABICHUN

B pesynbrare u3ydeHus AUCHUILIMHBI 00YYarOIUIiCs JOIKEH:
3uamo:
- (u3nUecKue OCHOBBI MEXaHMKH, (PU3MKM KoleOaHMH U BOJH, IJIEKTPUYECTBA M MarHeTHU3Ma,
INEKTPOAUHAMUKH, CTATUCTUUECKON (PU3UKU U TEPMOJIMHAMUKH, KBAHTOBOH (PU3UKH;
- CMBICI (byHIaMEeHTaIbHBIX (U3WYECKUX 3aKOHOB, MPHUHLIMIIOB U MOCTYJAaTOB;

uX (hOPMYJIIMPOBKHU U TPaHUIIbI IPUMEHUMOCTH;
- CBsI3b LIMPOKOTO Kpyra (pU3MYECKuX SBJICHUH ¢ (yHIaMEHTAJbHBIMU MPUHLIMIAMU U 3aKOHAMHU
¢buznky;
- OCHOBHBIE METO/IbI PEIICHHUS 3a/1a4 110 ONHUCAHUIO (PU3HUECKUX SBIICHUI;
- MeToJibl 00pabOTKH Pe3yabTaTOB (PU3MUECKOTO FIKCIIEPUMEHTA.
Ymems:
-IPUMEHSATh TEOPETUYECKUE 3HAHUS M DKCIIEPUMEHTAJIbHBIE METOJBI MCCIECJOBAHMS NIPU PEIICHUN
poeCCHOHANIBHBIX 3a]1aY;
-[IPOBOJIUTH PACUETHI, OCYLIECTBIATh aHAIN3 U HA OCHOBE 3TOTO JieJaTh 000CHOBaHHbIE BBHIBOIBI;
- QHAJM3UPOBATh PE3YJIbTAThl HAOIIOIEHUIN U SKCIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB
U IPUHLIUIIOB (PU3UKH;
- OMNpeAeNsATh XapakTep PU3NYECKUX MPOILECCOB MO KOMIUIEKCY 3KCIIEpUMEHTAIbHON HH(OopManuu
pY IOMOIIM IpaUKOB, TAOIUI] U ypaBHEHUH;
- TIPECTaBISTh 00pabOTaHHYIO HKCIEPUMEHTAIbHYIO U TEOPETUYECKYIO HMH(POPMAIINIO B YCTHOH U
NUCbMEHHOU (hopMe, B TOM YHCIIE C UCIIOJIBb30BAaHHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHUH.
Bnaoemy:
- HaBbIKaMH pabOThI C HIMPOKUM KPYroM (HpU3NUECKUX IPpUOOPOB U 000PYI0BaHMUS;
- HaBBIKAMH 0OOCHOBAHUS CBOMX CYXJIEHUI U BbIOOpa METO/1a UCCIIeIOBAHNUS,

3. Kpatkoe coaep:kanue AMCUHIIUHBI:

Cemectp 1

1. OCHOBBI MEXaHUKHU

Kunemaruka touku. Mexanudeckoe nBuxkeHue. Tpaekropus. [lyts mepemerienue. CKOpocTb U
yckopeHue. OTHOCUTENBHOCTh MABW)KEHHA. THUIIBI JBW)KEHUS B KUHEMaTWKe. PaBHOMeEpHOE U



paBHOIIEpeMeHHOE JBIKeHHUe. ['paduueckoe mpeacraBienue apmxeHne. CBoOoaHOE MajeHUe Tedl.
PaBHOMepHOE JBH)KEHUE 110 OKpPYKHOCTH. OcHOBbI auHaMuKku. IlepBbrii 3axkoH HbroToHa.
WNuepuuanehpie cuctembl otcuera. [IpuHiun otHocutenbHocTH [Manmunes. Macca. Cuna. Bropoit
3akoH HproTOHA. YcCiloBUS paBHOBECH Teil. 3aKOHBI COXpPAaHEHHUs B MexaHuke. ViMiyibce Tena. 3akoH
COXpaHEHHs UMIyibca. Mexanudyeckass pabora. MomHocTe. MexaHndeckas SHEprus Tena. 3aKoH
COXpPaHEHMsI SHEpIUU B MeXaHUKe. MexaHndeckue Koyiebanus 1 BoIHbl. ["apMoHndeckne KonedbaHusl.
Maremarnueckuil MasTHUK. [IpyxuHHBIN MasTHUK. IIpeBpalieHue sHEpPruM IIpY rapMOHMYECKHUX
KosebaHusAx. PacnpocTpaHeHne MexaHMUYECKHMX BOJIH B yInpyrux cpepax. llomepeunsie u
IIPOJIOJIbHBIE BOJIHBI.

2. MouJiekyasipuas puszuka

OcCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. ATOMHas runore3a. Macca u pasmep
Mmosiekyn. Yucno Asoraapo. MneanbHblil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO- KUHETHYECKON
TeopuH. AOCONIOTHAas TeMmIepaTypHas IIKaja. YpaBHEHUE COCTOSIHMA MJCaJbHOrO rasa.
N3orepmuueckuii, U30XOpHBIM M M300apHbI mpoueccel. CMech HuaeanbHbIX razoB. [lonsTue o
¢a3oBbIX Iepexojax. B3zaumuble mpeBpalieHus KUIKOCTEH M ra3zoB. McnapeHue M KOHJAEHCALMs.
Hacpiennslii 1 HeHacbIEeHHBIN napbl. Kunenne xuakocty. BiaxHocTs Bo3ayxa.

3. OCHOBBI TEPMOJAMHAMUKH.

IlepBoe Hawaso TepmoavHaMmuKu. BHyTpeHHsAs sHeprus. KommdecTBo TemnoTsl. TeruioeMKocTb
BemiecTBa. Pabora B TepmonuHamuke. [lepBoe Hauvano TepmoauHamuku. M ero npumeHeHue K
pa3nuuHBIM TporieccaM. AnnabaTHeIi mporecc. Bropoe Havano tepmoguHamuku. HeoOpatumocTts
npoueccos B npupose. [lonartue o BTopoM Havane TepMoauHaMUKU. [IpuHIMn neicTBUs TEIIOBbIX
npurareneit. KII/[ reroBeix nqeurareneii. MaeanbHas TenjaoBas MalliuHa.

Cemectp 2

Beenenue

[Tpeamer ¢puzuku. Metopl GU3NYECKOTO UCCIIEJOBAHUSA: OIIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.

1. Pusnyeckne 0CHOBbI MEXaHUKH

[Tpenmer kuHematuku. [lepemelenue, ckopocTbh, yckopeHHe. KnHemaTHueckue XapaKTepUCTHKH
BpalllaTeIbHOTO JBHUKEHUsS. 3akoHbl HploTOHA. 3aKOH BCEMHUpHOrO TATrOTeHMs. JIBHKeHHE Tena
NIEPEMEHHON Macchl. 3aKOH BCEMHMPHOIO TArOTeHUs. JIBM)KEHHE Tela TNEPEMEHHOM Macchl.
VYpasaenus Memepckoro. @opmyiia L{nonkosckoro. Ynpyruii 1 Heynpyrui yaaps! mapos. MoMeHT
MHEepIMM MaTepUualbHOM TOYKM M TBepjoro Tena. KuHemMaTnka TrapMOHMYECKHUX KOJeOaHU.
HudbdepennmanibHoe ypaBHEHHE TapMOHMYECKHMX KoseOanuii. [loHATHEe 0 3aryxammmx u
BBIHY’KJICHHBIX KoJIeOaHusX. BoiHoBoe nBrxkeHre. BoHbI Ipo/0IbHbBIE U TIONIEPEYHBIE.

2. OCHOBBI MOJICKYJISIPHOM (PM3HKH

DJIeMEHTHI TEPMOAMHAMUKH U (U3HUecKoil kuHeTuku. UneanpHbiil ra3. Pacnpenenenue bonbimana
u ero obmedusnueckuit cmpicia. PeanbHeblif ra3. Ypasaenue Ban-nep-Baanbsca. TepmogunaMuyeckuii
meToq B (Qusuke. PaBHOBecHble cocTosHus. Hawana tepmomunamuku. Lukiael. DHTponus u ee
CTaTUCTHUYECKOE TOJIKOBaHMe. SIBineHue nepenoca. Juddysus. 3akon Puxa. TernaonpoBOIHOCTb.
3akon ®ypre. BHyTpeHHee Tpenue (Bsi3kocTh). 3akoH HeroToHa.

3. JJIEKTPOCTATHKA U MOCTOSIHHBIN 3JIEKTPUYECKH TOK

3akoH Kynona. Teopema Octporpanckoro-I'aycca. J{umnons. JIM3IEKTPUKU B 3IEKTPOCTATHUECKOM
ToJIe.

Cemectp 3

1. DJIEeKTPOMarHeTusM

3akoH Awmmepa. 3akoH buo-Casapa-Jlammaca. Cuia JlopeHna. MarHeTuku. OJI€KTpOMarHuUTHas
MHAYKIUSA. YpaBHEeHHEe MakcBea.

2. OnTuka

Untepdepennus BonH. udpakuusa BonH. [lonmspuzanus BonH. TemnoBoe wuzmydeHue. 3aKkoH
Kupxroga. I'nnoresa IInanka. KBanroBoe o0bsicHeHre TerioBoro uainydeHus. D¢ dext Kommnrona.
Snepnas monens atoma. Iloctynarsl bopa. Atom Bogopoaa o bopy.

3. DJieMeHThl KBAaHTOBOI pU3NKH

I'mnote3a ne bpoitnst. BonnoBoe ypaBHenue llpeaunrepa st cralimoOHapHBIX COCTOSTHUM. OMBITHI
HIrtepHa-I'epnaxa. MHorosnekTponsslii atoM. D¢pdexr 3eemana. [lpunuun [laymu. KBanTOBBIC



CTaTUCTHUYECKHUE pacripeneneHuss boze-Oitnmreiina n @epmu-/lupaka. @ononsl. 3akonsl Jlebas u
OitHmTelHa. XapakTepUCTHKU A/pa: 3apsi, Macca, SHEPrus CBSI3M HYKJIOHOB. SlepHBIC peakiyu.
@yHaMEHTAIIbHbIE B3aUMOJICHCTBHUS U OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YaCTHULI.

Cemecrtp 4

1. DJIeMeHThI KBAHTOBOM CTaTHCTHKH

ONeMEHTbl KBAaHTOBOM CTaTUCTHKU. KBaHTOBasg cucTeMa M3 OAMHAKOBBIX dYacTul. I[IpmHnmn
TOKIAECTBEHHOCTH OJMHAKOBBIX YacTUll. CHMMETPUYHBIE U HECUMMETPUYHBIE BOJHOBBIC (DYHKIINH,
OIKCBIBAIOLINE COCTOSHUS TOXKJIECTBEHHBIX MUKpodacTHll. bo3zons! u Gpepmuonst. [Ipunuun [laymu.
KBanToBble cTaructuyeckue pacnpeaeneHus boze-Oiinmreitna 1 @epmu- Jupaka. BeipoxaeHHbII
JIEKTPOHHBIN a3 B KpUCTaJIax (MeTaJljIbl).

2. Metayibl, ANIJIEKTPUKHU H MOJYNPOBOJIHUKH C TOYKH 3PEeHHUS 30HHON TeOpUH
OHepreTudeckue 30HbI: cratuctuka @epmu-/upaka, sueprust Gepmu. DIEKTPOH B NEPUOAUUECKOM
noJie Kpucrauia: 3 ekTruBHAs Macca IIEKTPOHA.

3. DJieMeHThI GU3NKHN TBEPAOIo TeJla.

®dusuka tBEpaoro tena (PTT): onpenenenue, cBA3b C IPYyrUMHU AUCUUIUIMHAMU, OOBEKTHI U3yUEHHUS,
Kpyr pemaeMbix 3aaad. CBsa3p ¢ Kpucrauiorpaguei, KpUCTAIOPU3UKON U KPUCTANIOXUMUEH.
KongaencupoBannoe cocrosHue. I[logxon k onucanuto TBEpAbIX Teil. CTpyKTypa KpHCTaIOB.
Cummerpust u (pu3mueckue CBOICTBa KPHUCTALIOB. THMBI KPUCTALIMYECKUX CTPYKTYp (oOmas
xapakrepucTuka). I1oTHbIe ynakoBKH: KyOU4ecKas U IeKcaroHanbHas (Ha KayeCTBEHHOM YpPOBHE).
[TonsTHE O CBEPXIIPOBOAUMOCTH (KBAaHTOBBIE IIPE/ICTABICHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOM TMCHUIITHHBI
Bcero 1 cemecTp | 2 cemectp | 3 cemecTp | 4 cemecTp
BHab1 yueGHoii paGoThi 3a4y.en./ | 3au.en./ | 3au.exn./ | 3au.em./ | 3au. em. /
aK. yac aK. yac aK. yac aK. yac aK. yac
e TPYAOCMKOCTh  yqe0/ | 3/108 5/180 6/216 5/180
MUCIHUIIJIHHBI 110 Y4e0HOMY IJIAHY
KonTaktHas padora (KP): 10, 7/384 1, 8/64 3,1/112 3,1/112 2, 7/96
JTexiu (JIek) 3, 6/128 0, 9/32 0, 9/32 0, 9/32 0, 9/32
JlabopatopHsbie 3ausTus (J1ao.) 1, 8/64 - 0, 9/32 0, 9/32 -
(rgl'g‘;‘m‘*ec““e SATITHA 5,3/192 | 0,9/32 | 1,3/48 | 1,3/48 | 1,8/64
?C*‘Iﬁ‘)?c“””e“"“a" padora 53192 | 1,2/44 | 0,932 | 1,968 | 1,3/48
Bujx KoHTpOJIS: IK3aMeH/3a4eT IK3aMeH | JK3aMeH | JK3aMeH
3108 | 3awer | "y3 1/36 1/36
Bcero 1 cemectp | 2 cemectp | 3 cemecTp | 4 cemecTp
Buab1 yueoHoii pa6oThi 3a4y.en./ | 3au.en./ | 3au.en./ | 3au.en./ | 3au.em. /
aK. yac aK. yac aK. yac aK. yac aK. yac
PO G RO 19/513 3/81 5/135 6/162 5/135
MMCHMILTHHBI 110 Y4e0HOMY IJIAHY
KonraxkTHas padora (KP): 10, 7/288 1, 8/48 3,1/84 3,1/84 2,772
JTexiuu (JIek) 3, 6/96 0, 9/24 0, 9/24 0, 9/24 0, 9/24
JlabopatopHsbie 3aHsTus (J1ao.) 1, 8/48 - 0, 9/24 0,9/24 -
[TpakTuaeckue 3austus (I[1P) 5, 3/144 0, 9/24 1, 3/36 1, 3/36 1, 8/48
(Cgll;‘)‘_’”‘””e“"“a" padora 5,3/144 | 1,2/33 | 0,924 | 1,951 | 1,336
Bu KOHTpOJIS: IK3aMeH/3a4eT JKk3aMeH | JK3aMeH | JK3aMeH
3/81 3auer 1/27 1/27 1/27




AHHOTaUs pa60qel71 POrpaMMbl JUCIHUATIINHEI
«AudopmaTuka»
1 Henp aucHUIVIMHBI — IpUOOpeTeHHEe 0a30BbIX 3HAHMH O COBPEMEHHBIX HMH()OPMALMOHHBIX
TCXHOJIOI'UAX, a TaK¥XKEC yMeHI/Iﬁ " MPAKTUYCCKUX HABBIKOB B o0JacTu I/IH(l)OpMaTI/IKI/I, HCIIOJIB3YCMbIX

npu pelICHWM HAYYHBIX MW  IHIPAKTHYCCKHX

BBIYUCIIUTEIBHBIX  3aga4 CTYACHTaMH  BCEX

CIELMAJIbHOCTEN; HAY4YUTh CTYACHTOB TECOPETUYECKMM 3HAHUAM M IPAKTUYECKUM YMEHUSAM H
HaBbIKAM MHCIIOJIb30BaHUS COBPEMEHHBIX MATEMaTH4YECKMX METOJOB C IPUMEHEHHMEM IIaKeTa
matemaruueckux nporpamm MATLAB nns pemeHuss mMpOKOro Kpyra 3ajiad BbIYMCIUTEIbHOU

MAaTCMAaTHUKH.

2B pe3yjabTarTe H3y4eHUd TUCIHUIIJIMHBI oﬁyqaloumﬁca 110 MporpamMmMe CneuHaAJIUTETA J0KEH

Obnadams CnenyoMUMA KOMIICTCHITUAMU

DopmupyeMble KOMIIETEHIIUH

NHIUKATOPHI TOCTHKEHUST KOMIIETEeH il

YK-1. Cnoco0eH ocCylecTBIATh KPUTUYECKUM]
aHaM3 NpOOJEMHBIX CHUTyalluli Ha OCHOBE
CHCTEMHOT'O TOJX0/a, BhIPa0aTHIBaTh CTPATETHIO
mercTBui

YK-1.1. Anamu3upyer NpoOJIEMHYIO CHUTYaIIHIO
KaK CHCTEMY, BBISBIISISA €€ COCTABIISIOIINE U CBA3H
MEXTy HUMH

YK-1.4. Pa3pabarbiBaeT U COAEpKATEIbHO
ApryMEHTHPYET CTpaTETHUI0 pelieHus
MPOOJIEMHOM CHTyallud Ha OCHOBE CHCTEMHOTO H
MEKTUCIIMITMHAPHOTO TO/IX0JI0B

OIIK-1 Crnocoben aHaJIM3UPOBATH,
MHTEPIIPETHPOBaTh M 0000LIaTh  PE3YNIbTATHI
OKCIICPUMCHTAJIBHBIX W PACUCTHO-TCOPCTUICCKUX
pabOT XMMUYECKON HAaPaBICHHOCTH

OIIK-1.1. CucrematusupyeT ©u aHaJIU3UPYET
pe3yIbTaThI XUMHUYECKHX HKCIEPUMEHTOB,
HaOJIOACHNH, M3MEpEHHid, a TaKXKe pe3yJbTaThl
[pac4eTOB CBOMCTB BEUIECTB U MAaTEPUAJIOB

MH(POPMALIMOHHOM 6€30M1acCHOCTH

OIIK-3 Coocoben  mpumeHars  pacuetHo-OIIK-3.2. Ucnons3yer CTaHIapPTHOE
TEOPETUYECKHE METOJBI JUIsI M3YyYCHHS CBONCTBIIPOrpPaMMHOE obecrieueHne 17
BEIIIECTB U MPOIIECCOB C UX YYACTHUEM, MCIONb3YySCIICUAIN3UPOBAaHHbIE  0a3bl  JaHHBIX  MPH|
COBPEMEHHOE MTPOrpaMMHOE 00ecrieueHne H  [PEIIeHHU 3amad npodeccnoHaIHHOH]
0a3bl JaHHBIX MPO(HECCHOHAIILHOTO HA3HAUYEHUS  |[1eATeNbHOCTH
OIIK-4  CnocobeH miIaHUpPOBaTh PabOTHI
XMMHUYECKON HampaBJIeHHOCTH, 0OpalaThiBaTh U
P ’ p OIIK-4.2. OO6pabatbiBaeT TTaHHBIE c
MHTEPIPETHPOBATh TOJIYYCHHBIE PE3YyJIbTAaThl C
. VICTI0JIb30BaHUEM CTaHJApTHBIX  CIIOCOOOB

MCIIOJIb30BAHUEM  TEOPETHYECKUX 3HAHUH U

ANIPOKCUMAIIUU YUCTICHHBIX XapaKTePUCTHK
MPaKTUIECKUX HaBBIKOB pemeHus
MaTeMaTHYeCKUX U (PU3UUECKUX 3a]a4

OIIK-5.1. Hcnone3yer  coBpemeHHble  [T-

TE€XHOJIOTHH npu coope aHaymze u
OIIK-5 Crnocoben HCII0JIb30BATH P pe,

MpPEICTaBICHUH  MHPOPMALUU  XHUMHYECKOTO
nH(pOpMaIlMOHHBIE 0a3bl JaHHBIX U aallTUPOBATH
CVILIECTBYIOMHME MPOrPAMMHBIE  TPOIYKTEI zms{HpO(bHM’ cobmomasi HOpPMBI H  TpeOOBaHMS]
ym Yo POrp POALYK . [MH(POPMALIMOHHON 6€30MacCHOCTH
peneHus 3a1a4 npogeccuoHaTbHON

.[OMNK-5.2. Hcnons3yer  cTaHaapTHbIE n
NEeSITEIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHHM

OpUTHHAIILHBIE TPOTPAMMHBIE TPOAYKTHI, MPH

HGO6XO}II/IMOCTI/I anarnTupys ux i pelicHrAd 3a1a

mpodeccHoHABHOM eATeNThHOCTH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa101u1/1171c51 JOJIKCH:

3nameo

TOIIOJIOTHUIO U APpXUTCKTYPY BBIYUCIIMTCIBHBIX C

pasnuyath U pacmudpossiBath [P — agpec, tom

cBoiicTBa HH(pOpMaLMH, CIOCOOBI €€ XpaHEeHUs U 00paboTKu;
CTPYKTYPY, IPUHIUIIBI PAOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

eTel;

MPUHIUIIBI apeCallu IIOJIb30BaTeIEH, KOMIIBIOTCPOB U PECYPCOB B CCTU I/IHTepHeT;

CHHOC UMsI KOMIIBIOTEPA,

CTPYKTYpPY, IPUHITUIIBI PAOOTHI 1 OCHOBHBIE BO3MOKHOCTH DBM;



OCHOBHBIE THIIbI AJITOPUTMOB, A3bIKU IIPOrPaMMUPOBAHUS;
CTaHJapTHBIE POTrPaMMHBIE 00eCIIeYeHUs CBOEH MPO(EeCcCHOHANBHOM NeATEILHOCTH;

JITOPUTMBI PELICHUS HEITMHENHBIX YPAaBHEHUN;

JITOPUTMBI OJJHOMEPHON ONTUMU3ALINY;

(U3UKO-XMMUYECKHE W XHUMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH IPOTEKaHUS IPOLIECCOB
MU3MEHEHHUsl arperaTHoro COCTOSIHMSI Mapo(ra30)-KUAKOCTHBIX CHCTEM, PEAKTOPHBIX IPOLIECCOB M
OCHOBHBIX IIPOLIECCOB Pa3JeJICHNs XMMUYECKON TEXHOJIOTUN;

® METOABl M AITOPUTMBI KOMIIBIOTEPHOIO MOJEIMPOBAHMSA OCHOBHBIX IPOLECCOB XMMHYECKOU
TEXHOJIOTMU U TEXHOJIOTMYECKUX CXEM XUMUYECKHUX ITPOU3BOJCTB,;

e IPUHLUIBI  NPUMEHEHUS  METOJOJOTMM  KOMIIBIOTEPHOIO  MOJAEIUPOBAHUSA  XUMMKO-
TE€XHOJIOTMYECKHUX IPOLECCOB IPU ABTOMATU3UPOBAHHOM IPOCKTHUPOBAHMM U KOMIIBIOTEPHOM
YIIPABJICHUU XUMUYECKUMU ITPOU3BOCTBAMU.

Ymemo

e QucaTh U OTJIAXUBATh NporpaMMbl Ha VBA 1o pa3paboTaHHbBIM aJlrOpUTMaM;

® [IPUMEHATH METO/bl MATEMATHYECKOU CTATUCTHUKY I PELICHUSI KOHKPETHBIX 337a4;

® JCIOJb30BaTh MAaKEeThl NPUKIATHBIX MPOTrpamMM IpHU JajdbHEHIIeM OOy4YeHUU M IMPaKTHYECKON
JEATEIIBHOCTH

e pewmaTh 3aJaud  KOMIIBIOTEPHOTO  MOJIEIMPOBAHUS  IPOLECCOB  Mapo(raso)-KUIKOCTHBIX
paBHOBeCHi, abCOpOIHMH, TUCTHIUISIINAN, PEKTUPHUKAIIMH U KUIKOCTHON SKCTPAKIIHIH;

® NPUMEHATH IIOJyYEHHBIE 3HAaHUA IPU PELIEHUU MPAKTUYECKUX 3aJa4 KOMIIBIOTEPHOIO
MOJICJIMPOBAaHUSl OCHOBHBIX ITPOLIECCOB XMMHYECKOM TEXHOJOTMM U TEXHOJIOTMYECKHX CXEM
XUMHUYECKHUX ITPOU3BOCTB.

Bnaoemso

® HAaBBIKAMU CaMOCTOSTEJIBHOTO PEIICHUs 3a7a4 Ha KOMIIBIOTEpE, BKJIIOYAONIME ITOCTAHOBKY
3a/1aud, pa3pabOTKy ajaropuT™Ma H OIEHKY ero 3((EeKTUBHOCTH METOJaMHU MaTEeMaTUYECKOU
CTaTUCTUKH ISl 00pabOTKH SKCIIEPUMEHTA,

® METOJaMU pPean3aluy aJrOpuTMOB Ha KOMITBIOTEpAX;

e MeTOJaMH TPUMEHEHHS CTaHIApPTHBIX NakeToB NpukiIaaHblx nporpamm (IIIIIT) u makeros
mozaenupyromux mporpamm (IIMII) g1 MomenupoBaHHUsT OCHOBHBIX MPOIIECCOB XHUMHUYECKOM
TEXHOJIOTHM U TEXHOJIOTHYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB.

3. Kparkoe cogep:kanue TuCUHIIAHBI

1 cemecTp

Pa3znen 1. ApxuTeKTypa KOMIBIOTEPOB H KOMIILIOTEPHBIX CeTei:

® ICTOPUS Pa3BUTHUS BBIYMCIMTEIBHON TEXHUKH M NEPCOHAIBHBIX KOMIBIOTEpOB. Kparkas ncropus
pa3BUTHS BBIYUCIUTEIBHOW TEXHUKM U TepcoHaidbHbIX KoMmmbioTepoB (IIK). Berumcnurenbhas
mamuHa @on-Heiimana n mammaa Teropunra. Pazpabotkun Hop6epra Bunepa;

eapxurekrypa IIK, anmaparsasie cpencrBa IIK. Mcnonbp3yemple CUCTEMBI CUMCIEHUS, 3JIEMEHTBI
MateMatnyeckor Jyioruku. O6mee mpencraBieHne o [IK m ux Bo3MoxHOCTSIX. DyHKIIMOHATHHAS
cxema IIK, marucrpansHO-pasmennbii npuHnun nocrpoenus [IK. Anmapatneie cpencrsa [IK:
MUKPOITPOLIECCOP, ONEpAaTUBHAS U K3III MaMATh, BHEIIHSS [TaMATh, IIIWHBI agpeca, KOMaH[ U JaHHBIX,
TAaKTOBBIA TreHepaTop. IIpMHIMI OTKPBITOM apXWUTEKTYphl: CHUCTEMHas IIWHA, pPa3psIHOCTb.
[lepudepuiinpie ycrpoiictBa IIK: kmaBuatypa, Mbllib, MOHHTOp, HpuHTep U Jap. OcobeHHOCTH
OpeICTaBICHUs JaHHBIX Ha MAaIIMHHOM YypoBHe. IIpenmyiecTBa IU(PPOBOrO MperCTaBICHUS
UHPOpPMALIUK TIepe/l aHAJIOTOBBIM IPE/ICTABICHUEM: BBICOKOE KAaueCTBO 3allMCU U OTOOpa)KeHHUs
uH(pOpMalliK, MPOCTOTa U HANEKHOCTh NyOiaupoBaHus (KomupoBaHus) nHpopmanuu 0e3 morepu
kayecTBa. CHUCTeMbl CUMCIEHHUS (IecATUYHAas, JBOMYHAs, BOChBMEpHUYHAs, IIECTHAALATEpUYHAs),
MpaBwIa MEPEBOJA U3 OJHOM CUCTEMBI B APYryr0. DJIEMEHThl MAaTEMATHUYECKOW JIOTMKH: MOHSATHS
(opManbHON JIOTHKH, OCHOBHBIE JIOTHYECKUE ONepanud U (pOpMyIibl, JIOTHYECKHE OCHOBBI pabOTHI



IIK;

® KOMIIBIOTEPHBIE CETU: TOMOJOTMU CETeM, MX XapakTepucTuku. KommnbroTepHas ceTb -
COBOKYITHOCTb KOMIIBIOTEPOB U PA3IUYHBIX YCTPOICTB, 00eCreunBarOUX HHPOPMAITMOHHBIH OOMEH
MEXJy KOMIIBIOTEpaMH B CETH 0€3 HCIOJb30BAHUS KAKHX-THOO TNPOMEXKYTOUYHBIX HOCHTEIEH
uHpopmanuu. Tononoruu cereil: 3Be3qHast, IUHHASA, KOibleBas. CeTH 3aKpBITOrO TUMA: JIOKATbHbIE
U paclipeieIeHHbIe CeTH, KOpIIOpaTHUBHbIE ceTH. [IporpaMMHO-TEeXHIUECKOE oOecriedeHne: ajanrep,
KOTOPBIM  yNpaBJsIeTCd  CHELUAJIBHOM IPOrpaMMOM  IpaliBEpoOM; ONEpallMOHHAs CUCTEMA,
yIpaBJAoas KOMIBIOTEPOM, MPEAOCTABISAIONIMM PECYpPChl; MPOTOKOJBI - OCOOBbIE A3BIKM, Ha
KOTOpbIX OOMeHMBarOTCs uHpopmaiueit komnbsioTepsl B cetu (TCP, TCP/IP, UDP). I'mobGanbHbIe
cetu paznuunoro macmraba (WAN —Wide Area Net, MS Network u Internet). Bo3moxHocTH ceTr
Wntepner. DOnextponHas moura. Jloctym K  uHpoOpManmMoHHBIM — pecypcaMm. Cucrema
TesleKOH(pepeHIHiA. Aipecalus 1 MpoToKobl B IHTepHET;

® MyJIbTHMEIMA — AUAJIOrOBasi KOMIIBIOTEPHAs CUCTEMa, 0OecieurBaronas CHHTE3 TEKCTa, TpaduKH,
3BYKa, peYd M BHJEO. YCTpPOHCTBa MyJbTHMeHa. TpeOoBaHHS K MYyJIbTUMEIUHHBIM CpEICTBAM
KOMIIBIOTEpOB. PaciimpeHHble BO3MOXKHOCTH 00paOOTKH, MpeoOpa3oBaHMsl, CUHTE3a MH(POpMaLUU
(KOMIBIOTEpHAs aHUMaIMs, MOoUUKALMS H300paskeHU, TpexMepHas rpaduka). MyiabTUMeaAuiHbIe
nporpammel. [IporpaMMbl pegakTUpoBaHus, MOHTaXa 3ByKa M BUACO. Buaeo-penakropsl, MOAYIH
cneud((HeKToB, MOHTAXKHbBIE CTYIUH. DJIEKTPOHHbIE IMpPE3eHTAMH (OCHOBHBIE BO3MOXXHOCTH MS
PowerPoint), stambl co3maHusi MpPEe3eHTALUH, CTPYKTypa HPE3CHTAlUi U OCOOCHHOCTH PabOThI C
PEAAKTOPOM.

Pa3nea 2. [IporpammHoe obecnieuenne:

®CTPYKTypa OINEPAlMOHHBIX CHCTEM, IIaKeThl TNPUKIAAHBIX mporpamMm, Microsoft Office.
Knaccudukanus nporpammubsix cpeactB. CHCTeMHOE M MPHUKIATHOE MPOrpaMMHOE OOecrieueHHe
ITIK. O630p omnepanuonnsix cucrem (OC). IIpunmuns! coznanus u cocra OC: simpo, uHTEpdEiic,
npaiiBepsl. Kpatkas xapakrepuctuka WINDOWS, pasnpensnbiii npunuun noctpoenus. Cpena
WINDOWS: okHa, uX 31eMeHTbl, paboTa B MHOTOOKOHHOM pexume. Pabota ¢ oObekramu
WINDOWS. Sfpasiku u pabora ¢ HuMu. [lanku: cozmaHue, nepeMMEHOBaHME; KONUPOBaHUE U
nepemMenieHne oOBEeKTOB (MarmoK W APJBIKOB), ynajdeHue o0bekToB. Kop3uHa W ee Ha3HaueHUE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoWKa MbIIIH, 3KpaHa. DJIEMEHThl TEXHHUYECKOIO
ceppuca IIK: ycraHOBKa OIEpallMOHHOM CHCTEMBI, CO3JaHUE HWHIAWBHIYaJIbHOW ONEPAIMOHHON
cpedbl TOJIb30BaTeNsl, MOAJIEPKKA ILEJOCTHOCTH HWH(POPMAlMU, PpaCIIUpEHHEe W MOJEepHHU3aIUs
KOH(Urypaluy anmnapaTHbiX U MPOrpaMMHBIX CPEJICTB

e TexcroBelii pegaktop WORD, penakropbl MaTeMaTHMYeCKUX M XUMHUYECKUX (GopMyi. OCHOBBI
UCIIOJIb30BAaHUsl MporpaMM oOIIero Ha3zHadeHus (KpaTkuil o0030p) Ha mIpuMepax TEKCTOBOIO
penaktopa WORD, penakropoB maremMaTHUeCKMX M XuUMHUecKux ¢opmyn. OcobeHHocTH
TekcroBoro penakropa WORD. BBon m penakrupoBanue Tekcra. KommpoBaHue n nepeMenieHue
00BEeKTOB, pabora ¢ Tabiauuamu. Beibop Buaa, pasmepa mpudra, GopMaTUpoBaHUE CHMBOJIOB U
a03aneB. KomupoBanue dopmata. OcoOeHHOCTH CO37aHUs CCBUIOK, oriaBieHuid. Co3maHue
JIOKYMEHTOB pa3inuHbIX (GopM (CTaHAAPTHBIX W HECTaHJApTHHIX). Mcmonb3oBaHue penakTopa
MaTeMaTH4ecKux (OpMyJl B TEKCTOBBIX TIOKyMeHTax. PeakTop xumuueckux GopMyll, Ha3HaYEHUE U
ocobeHHOoCcTH paboThl. KonupoBanue XuMHUeCKUX GOPMYJI B TEKCTOBBIE JOKYMEHTHI.

eCucrema ynpasineHuss 6azamu ganHHbix ACCESS: co3ganne mnonb3oBatenbckux CYBJ,
dbopMupoBaHue 3ampocoB, oTueToB U GopM. MHopmanronHsie cucrembl. CHCTEMBI YIIpaBIEHUS
OankamMu U 06a3amu JaHHBIX. PensimonHas monens gaHHbIX. CTPYKTypa 3alucu, METOABI IOCTyIa K
uHpopmannu. O6MeH naHHbIMU ¢ ApyruMu npuiokeHusMu WINDOWS: TtekcToBsiMu pegakTopamMu
U DJIeKTpOHHBIMU Tabnuramu. Pemsiiimonnas 6aza manueix ACCESS. ['maBHOE 0OKHO, MEHIO KOMaH],
naHenab MHCTpyMeHTOB. Co3faHue M OTKpbITHE 0a3bl JaHHBIX. BBOA M pegakTHpoBaHUE AAHHBIX B
pexuMe TaOJIMIBl U peXuMe KOHCTpyKTopa. DopMupoBaHHE 3ampocoB. 3ampochkl MPOCTHIE U
MHOTOTa0IMYHbIe, 3anpockl ¢ ycioBusMu. Co3gaHue oT4eToB U GopM. TexHomorus peain3anuu
npoctermux 3aaad cpeacrsamu CYBJIACCESS.



e PenieHre BBIUMCITUTENBHBIX 3a1au ¢ ucnonb3oBanneM EXCEL: ob6pabGoTka Tabmwil, moCTpoeHHE
rpaduMKOB U AMarpamM, BBIYMCICHHE MAaTPUUYHBIX BbIpakeHMH. Ha3HaueHue 37€KTPOHHBIX TaOIuI]
(MS EXCEL). Ocob6ennoctu tabmuunoro npoueccopa EXCEL u ucnonb3oBaHue ero yisi peieHus
UH(POPMALMOHHBIX U WHXeHepHbIX 3a1au. Texuuka padotsl ¢ EXCEL. Oxno EXCEL. AGcomtoTHas
U OTHOCHUTENIbHAs ajpecanus. Beigenenue sueek, mepemerieHne mno padodemy yucty. Pacder mo
¢opmynam. KonupoBanue Qopmyn. Iloctpoenne rpaduxoB. Pacuer QyHKIMOHANBbHBIX
3aBUCUMOCTEH U TIOCTpoeHHe TIpaduyecKux H300pakeHUM C MCIOJIb30BAaHUEM CTaHAAPTHBIX
byakumit EXCEL u mactepa ¢ynknuii. [loctpoeHre moBepXHOCTEH ¢ HMCIOJIB30BaHUEM MacTepa
muarpamMm. Pabora ¢ Ttabmunamu. ®opmarupoBanue, odopmiieHue Tabnuu. YucioBsle U
nojb3oBarenbckue  ¢gopmarel. CBomuble Tabmuipl. [loctpoenwe amarpamm. Paspabotka wu
peanuzanusi MpOCTEHIINX aIrOPUTMOB C HCMOJb30BaHHeM Bo3MokHocTe EXCEL (HaxoxaeHue
MaKCHUMaJIbHOIO (MUHHUMAJIBHOTO) 3JEMEHTA BEKTOPAa M MAaTPHULbl, HAXOXKAECHUE CYMMbI 3JIEMEHTOB
BEKTOpa U MaTPUIbl, BBIYMCICHUE MATPUUHBIX BBIPAXKECHU).

Pa3zgean 3. ANropuT™MbI M OCHOBBI IPOTPAMMUPOBAHUSA:

e Anroputmsl, Tumbl anroputMmoB. IloHarue anroputma u ero cBoicTBa. CrocoObl 3amucu
anropuT™MoB. Pa3aenbHblil IPUHIMI TOCTPOEHMSI A ITOPUTMOB U IIPOrPaMM.

e XapaKTepUCTHKU S3bIKOB  MporpammupoBaHusi. (OCHOBHbIE CTPYKTYpbl UM  IPUHLUIIBI
CTPYKTYpHOIO IpOrpaMMMpoBaHMs WunocTpauus. CTpyKTypHOE IPOrpaMMHUPOBAHME, €r0
ocobeHHOcTH. TexHonorus 0ObEKTHO-OPUEHTHPOBAHHOIO MPOIPAaMMMPOBAHUS; CBOICTBA SI3BIKOB:
HacJieIoBaHue, MHKANCyIaus, noaumMoppusm. [ToHATHS S3BIKOB: KIacChl U OOBEKThl. DBOJIIOLUS U
KJaccu(uKalus S3bIKOB IpOrpaMMupoBaHus. IIoHATHS TpaHCIAIUM, KOMIWISILIMY, HHTEpPIpETalny,
ux pasznuuus. ba3oBble anropuTMUYECKHE KOHCTPYKIMH (CJIEIOBAaHUE, BETBIIEHUE, IOBTOPEHHUE),
npuMepel uxX peanu3auud. OCHOBHBbIE KOHCTPYKIIMM $3BIKOB IPOIPaMMHUpPOBAHUS. SI3BIKU
IPOrPaMMHUPOBAHNUS BHICOKOT'O YPOBHS.

e BplunciauTenbHble aNrOpUTMbl W NpPOrpaMMHble peanu3auuu Ha VBA s oOpabotku
uHpopmanuu Ilponecc pemenus 3agad Ha KommbloTepax. [IporpammupoBanue Ha si3bike VBA:
OCHOBHBIE ONEPATOPbI sI3bIKa, MpoueAypbl U (QyHKUIUU. Pa3zpaboTka M peanuzanus TpOCTEHIINX
anropuTMoB 00paboTKu MH(popManuu (pemeHue 3aad ¢ 0OJJHOMEPHBIM U MHOTOMEPHBIM 00BEMOM
uHpopmanuu). YucaeHHble METOJbl aHalIM3a OJHOIO HEJNMHEHHOTro ypaBHEHHS: IOHMCK KOpHEH,
peleHne 3ajJjauyd OJHOMEPHOM ONTHMHU3AIMKM (HaXOXXJIEHHE TOYeK MaKCHMyMa W MHHHUMYyMa
¢ynkuuu). MeToapl CTaTUCTHYECKOW O0OpabOTKM pe3yibTaTOB M3MEpPEHMH OJHOM BEITHMYUHBI:
BBIUMCJIEHHE TOYEUHBIX (CpPEeIHEro, MUCIEePCUH, CTAaHAApTa) U MHTEPBAJIbHBIX OIEHOK CIy4ailHOMN
BEJIMYMHBI.

Pa3nen 4. 3ammra undopmanun:

ANTOpUTMBI 3alIUTHl UH(GOPMAIMU: METOMABI 3allUThl, KOMIBIOTEpHbIE BUPYChl U O00ppOa C HUMHU.
[TonsTHe 6€30mMacHOCTH KOMITBIOTEpHOM HHGOpMalMU: HAJIEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh
JAHHBIX, 3allliTa OT BHECEHMUsS W3MEHEHHUH HEYNOJHOMOYEHHBIMU JIMLIAMHU, COXPAHEHUE TalHbI
NEPENUCKH B 3JEKTPOHHOM ceTH. MeToapl peanu3alud 3aluThl MHQOpPMAalMH: NPOTrpaMMHBIE,
anmnaparHble, OpraHu3alioHHble. VcTopusi BO3HMKHOBEHHS BUPYCOB M aHTUBHUpPYCOB. CrocoObl
3apakeHus], 3amuThl M O0pbObl ¢ Bupycamu. OcoOeHHOCTH pPabOTHl aJrOPUTMOB BHUPYCOB:
PE3UIEHTHOCTD, MOJIUMOPPUUHOCTS U caMmoludpoBanre. KomnbroTepHble BUPYCHI, X crienu(puKa u
antuBUpycHble mporpammbl (Kacnepckwii, Dr. Web, Avast, AVG). CnocoObl mmdpoBanus u
nepenaud MHGOpMauu Ha JajdbHHE paccTOSIHUS. OTKPBITBI M 3aKPBITHIA KIHOYM MIM(QPOBaHUS.
HedparmenTanus qucka.

4 cemecTp

Paznen 1. BbruuncaurenbHass maremaTuka. OCHOBHBIE JTambl: pa3paboTKa M pealu3aius
anropuTMOoB Ha KomibloTepax. Cucrema komnbiorepHod marematuku (CKM) MATLAB mis
pelleHus 3a1a4 BBIYMCIUTEIBHON MaTEMATHUKH.

Tema 1.1. Coznanne M-niporpaMM U OCHOBHBIE orepaTopbl M-s3bIKa IPOrpaMMHUPOBaHUS
MATLAB. Bapuants! ctpykTypsl nporpaMmMm Ha MATLAB.



Opranuzanus padouero crona DesktopLayout;

OcHosubie onepaiuu 8 command Window;

OcHoBHele oneparuu B Editor;

JIuneiHO opraHU30BaHHAs IPOrpaMMa(aJirOpUTM);

BeTBiieHUS ¢ OHUM YCIIOBHEM, HECKOJILKUMHU YCIOBHSMH, BIOYKCHHBIC, CO CITMCKOM YCJIOBHH. If,
switch; mornueckue oneparuu and, or, not;

e [lukiapl CO CYETYHMKOM, C MPEAYCIOBHUEM, C IOCTYCIOBHEM, C IIPEPHIBAHMEM IOJIHBIM H
MPEPHIBAHMEM YaCTUYHBIM, C 3aJaHHBIM IIaroM CYETYMKa, C OTACIBLHBIM OTCYETOM HTepaluii; for,
while, break, continue; ¢ BeI30BOM (hyHKIIMIA; ¢ AMATIOrOM C mosib3oBateeM B COmmand Window u B
CIELHATBHBIX TUATOTOBBIX OKHAX;

Tema 1.2 CrangaptHble U HecTaHAApTHBIE GYHKIIMU M-s3bIKa IPOrPaMMUPOBAHMS 1 OCHOBHBIE
pemarenu (solvers) MATLAB.

Oynkimu ¢ rpagUYecKUM BBIBOAOM pe3ynbTatoB; plot, subplot, surf, mesh, polar;

OyHKIMU C YUCIOBBIM BBIBOAOM pe3ysibTaroB BCOmmandWindow;

@YHKIMU C 3aMUChIO PE3yJbTAaTOB B (aill;

OYHKIWH, BIIO)KCHHBIC B TJIABHYIO () YHKITHIO;

DYHKIUU C IEPEMEHHBIM YHCIIOM apTyMEHTOB,;

OYHKIWH, BRI3BIBAIONINE IPYTYI0 (QYHKIINIO, UMSI KOTOPO MepeiaHo KaK apryMeHT;

Pa3nen 2. Bektopbl u MaTpuubl. CucreMa JinHelHBIX ajireopandeckux ypapuenuii (CJIAY).
Tema 2.1. ObpaTHas maTpuna. Y MHOXKEHHE MaTpPHIL.

Omepartop inv;

Omneparopsl streat, int2str, numz2str;

Omneparops! length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparopsi Size, det, trace, norm;

Tema 2.2. Meton ["aycca. MeTo mpOCTHIX HTEPALIUH.

e  Omeparopsi linsolve, rank, eig;

Tewma 2.3. O0yCIIOBIEHHOCTh CUCTEMBI. UNCIIO 00YCIOBICHHOCTH.

. Omneparopsl cond, rcond,;

Pa3nen 3. O6padoTka pe3yjbTaTOB U3MepeHusi 01HOM BeJnunHbl. [Ipudaunkenue GpyHKunu
Tema 3.1. Kpurepuii CterofieHTa.

e Omneparopsr polyfit, polyval,

Tema 3.2. AnmpokcuMarius.

e  Omeparop Isqcurvefit;

Tewma 3.3. UaTepnonsnus.

e  Omeparops! interpl, linear, spline, nearest;

Pa3nen 4. UncieHHoe HHTErpHpOBaHue

Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB

. Omnepatopsl sum, mean;

Tema 4.2. Metoapl Tpamnenui

o Oneparop trapz;

Tema 4.3. Meton Cumnicona

e  Omeparop quad, int;

Tema 4.4. Meton Herotona-Koteca 8 mopsiika

o Omneparopquads;

Pa3zgen S. YpaBHeHue ¢ OTHMM HeU3BEeCTHBIM

Tewma 5.1. MeTon aenenus momnojaam

e  Omeparopsl conv, deconv, polyval, polyder;

Tema 5.2. Meton kacaTenbHBIX

e Omnepatopsl roots, poly, fzero;



Pa3zgea 6. Cucrema HeJIMHEHBIX YPaBHEHUI

Tewma 6.1. Meton HeroTona-Padcona

. Omneparopsr solve, diff, subs;

Tema 6.2. MeTo1 TPOCTHIX UTEPALTHHA.

e  Omeparops! simplify, collect, pretty;

Pa3znen 7. OnnoMepHasi onTUMM3 AN

Tema 7.1 MeTo1bl OTHOMEPHOM ONITUMU3ALUN

e  Omeparopst fminbnd,;

Pa3nen 8. MuoromepHasi onTuMH3anus

Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMH3AIIUN

e  Omeparops! fminsearch, linprog, fmincon;

Paznen 9. Iuddepennuaibubie ypaBHeHUs

Tema 9.1 Metoas! perienus 1upHepeHIrnalIbHBIX YPaBHEHHH.
. Omneparops! dsolve, diff;

3aksroueHue. 3aKI0YUTeNbHAs JICKIUS 110 TOJIBEICHUIO UTOTOB Kypca.

4. O0beM yueOHOMH TMCUMILTUHBI

Bceero 1 cemecTp 4 cemecTp
Buabl yueOHoii padoThI B3au. | Bakax. | B3au. | Bakan. | B3au. | B akan.
el. yacax el. yacax el. yacax
Oo0mas TPYAOEMKOCTh 4 144 2 79 9 79
TUCHUILIMHBI 110 Y4e0HOMY IJIAHY
KonrakTHas padora (KP): 2,2 80 1,3 48 0,9 32
JlaboparopHbie padoTs (JIP) 2,2 80 1,3 48 0,9 32
CamocrositesbHas padora (CP) 1,8 64 0,7 24 1,1 40
CamocTosiTeTbHOE H3y4YeHUE 1,8 64 0,7 24 11 0
a3/1eJI0B JUCIUILINHBI
Buj koHTpoJs: 3ayer 3auyer
Bceero 1 cemecTp 4 cemecTp
Buabl yueoHoii padorsl B3au. | Bacrp. | B3au. | Bacrp. | B3au. | B acTp.
ell. yacax ell. yacax el yacax
Oonas TPYA0EMKOCTh 4 108 2 54 5 54
MUCHUTLIMHBI TI0 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 2,2 60 1,3 36 0,9 24
JlaGopatopubie pabotsl (JIP) 2,2 60 1,3 36 0,9 24
CamocrosiTesabHasi padora (CP) 1,8 48 0,7 18 1,1 30
CaMocCTOsITeIbHOE U3YUCHHE 1,8 48 0,7 18 1,1 30
a3/1eJI0B JUCIUILINHBI
Buja koHTpoOJIS: 3a4er 3a4er

AHHOTanus pabodei MporpaMMbl TUCHUTUIMHBI
«BbIY4McIMTENIbHBIE METOABI B XUMHID)

1. Heab AUCHMILUIMHBI: - 3AJI0)KUTh (PYHAAMEHT Ui pabOThl OyIYIIMX CHELMATUCTOB B YCIOBUAX
COBPEMEHHBIX HAYKOEMKHX XHMHKO-TEXHOJOTHYECKUX MPOU3BOJCTB M OOECIEYUTHh BO3MOXKHOCTH
CaMOCTOSITENILHOTO U 3(PPEKTUBHOTO OCBOEHUS MUMU HOBBIX MHHOBAIIMOHHBIX IMPOU3BOJCTBEHHBIX
IPOIIECCOB U HOBOM COBPEMEHHOM IIM(PPOBOI TEXHUKH.

3agayu AMCHMILIMHBI:

JUCLUIUINHBL  «BblYMCINTENbHBIE METOIbl B XUMHHM» COCTOUT B 3HAKOMCTBE C OCHOBAMHM
HNOHATUITHOTO U METOJUYECKOro ammnapaTa 3TOH AMCLUUIUIMHBI M UX NMPUMEHEHUH Ul ONHCAHUA U
IIPEJICKa3aHMs CTPOEHHS M CBOMCTB XUMHUUYECKUX CUCTEM; BO BBEACHHUU CTYAECHTOB B KPYI' OCHOBHBIX



HpeI[CTaBHeHHﬁ, JICKAIMX B OCHOBC COBPCMCHHBIX BBIYMCIIUTCIIBHBIX KOMIIBIOTCPHBIX IHPOTpaMM,

HCIIOJIB3YEMbIX Ha HNPAaKTHUKE IJId YCTAaHOBJICHUSA
JABMKXCHUS aTOMOB B XUMHWYCCKHUX BCUICCTBAX.

OCOOCHHOCTEH CTPOEHHUs, XUMUYECKOW CBS3U U

03HAKOMJICHHE C OCHOBaMH ITIOHATHUHHOIO H MCTOANYCCKOro amnImapara JUCHUIIIIMHBI U HUX

MMPUMCHCHUH IOJId OMMUCAHUA U NPCACKAa3aHnud CTPOCHUSA U CBOMCTB XUMHYECKUX CHUCTEM,

BBCACHHUU CTYACHTOB B KPYI' OCHOBHBIX HpCHCTaBHCHHfI, JCXKallrX B OCHOBC COBPEMCHHBIX

BBIYUCIUTCIIbHBIX KOMIIBIOTCPHBIX IPOrpaMM, HCHOJB3YCMbIX Ha HNPAKTHKE JIA YCTAHOBJICHUA
0COOEHHOCTEH CTpOCHUA, XHUMHYECKOM CBSI3U B JABHXKXCHHUSA aTOMOB B XUMHWUYCCKHUX BCIUICCTBAX.

2. B pesyabTtare u3ydyeHHs JUCHUIIMHBI O0yYalOMIMHCA 1O

JOJIZKEH .

Obnadams clenyomUMA KOMIIETEHITUSIMU:

nporpaMme crenuaJIuTeTa

dopmMupyeMble KOMIIETEHIHU

NuaukaTopbl JOCTHXKEHUS] KOMIIETEeHIUI

YK-6. CrniocoGeH ompenensiTh U pealn30BHIBATH
[PUOPUTETH  COOCTBEHHOM  AESTENBHOCTH M|
CIIOCOOBI €€ COBEpIICHCTBOBAHUS Ha OCHOBE
CaMOOLIEHKH W 00pa3oBaHUSI B TEYEHUE BCEH
PKU3HU

YK-6.1. OuenunBaer cBOM pecypechl U HX MPEIEIIbI
(JINYHOCTHBIE, CUTYaTHBHBIE, BpPEMEHHBIE),
ONTUMAJIbHO MX HCIIOJIB3YET JUIsl YCIIELUIHOTO
BBITOJIHEHUS TIOPYYEHHOT'O 33/1aHUS

OIIK-1Cnocobenanaan3upoBars,
MHTCPIPETHPOBATh W 0000IIATh  PE3yJbTaThl
OKCIICPUMCHTAJIBHBIX W PACUCTHO-TCOPCTUICCKUX
paboT XUMHUYECKOI HAITPABICHHOCTH

OIIK-1.1. CucrematuszupyeT U aHaJIU3UPYET
pe3yIbTaThI XUMHUYECKHX 9KCIEPUMEHTOB,
HaOJIOACHNH, M3MEpPEHHid, a TaKXKe pe3yJbTaThl
[pacyeToB CBOMCTB BELLIECTB U MaTepHAaJIOB

OIIK-3 Cnoco0eH  OpUMEHATh  PacyeTHO-
TEOPETUYECCKHE METOJBI JIUIi HM3Y4YCHHS CBOWCTB
BEIIIECTB U MPOIIECCOB C UX YYaCTHUEM, UCIIONb3Ys
COBPEMEHHOE MPOTpaMMHOE obecrieueHrne u 0aspl
MTAHHBIX MPO(PECCHOHATBHOTO HAa3HAYCHHS

OIIK-3.1. IlpuMmeHsieT  TEOpeTHYECKHE  H
MOJyIMIMPUYECKUE MOJENIN MIPU pPEIeHUH 3a/1ad
XMMHYECKON HANPABICHHOCTH

OIIK-3.2. Hcnone3yer CTaHJIapTHOE)
MPOTpaMMHOE obecrieueHue 17
CIelMaIU3UpOBaHHble  0a3bl  JAaHHBIX  IpH
pelieHnn 3aja4 npoeccuoHaIbHOM
NesITeNbHOCTH

OIIK-4  CroocobeH  muiaHupoBaTh  pabOTHI
XMMHUYECKON HaNpaBiIeHHOCTH, 0OpalaThiBaTh U
MHTEPIPETUPOBATh IIOJYYEHHBIE PE3YIbTaThl C
MCIIOJIb30BAHUEM  TEOPETHYECKUX 3HAHUH MU
MPAKTUYCCKUX HABBIKOB peuicHus
MaTeMaTHYECKUX U (PU3UUECKUX 3a]a4

OIIK-4.2. OObpabatbIBaeT TaHHBIE C
HCIIOJIb30BAHUEM CTaHJIAPTHBIX crroco0oB
ANIPOKCUMAIIUU YUCTICHHBIX XapaKTePUCTHK

OIIK-5Cnioco0eHncnonsr308aTh

MH(GOpMaIMOHHBIE 0a3bl JaHHBIX U a/IallTUPOBATH
CYLIECTBYIOIIME IIPOrPAaMMHBIE IIPONYKTHI A
pereHus 3a1a4 npodeccroHanbHOM
NEATEIILHOCTH C y4EeTOM OCHOBHBIX TpeOOBaHUM

OIIK-5.1.
TEXHOJIOTUH

Hcnonszyer  coBpemennble  [T-
pu coope, aHaymsze y
MPEICTaBICHNH  WHPOPMAIUKU  XUMHUYECKOTO
npodwuid, coOmonas HOPMBI M TpeOoBaHMS
MH(OPMAaLIMOHHON 6€30MacHOCTH

MH(POPMALIMOHHOM 6€30MacHOCTH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa101u1/1171c51 JOJIKCH:

3nameo.

INPUHIUIIBI U NPUMEPbl IPUMEHEHUS COBPEM
XUMUYECKUM CUCTEMAM;

OCHOBHBIC ITOHATUSA COBpeMeHHOﬁ BEIUHMCIINTETbHOHN XHUMHH,

€HHOM BBIUMCIIMTENTbHON XUMHH K KOHKPETHBIM

OCHOBHBIE B3aHMOCBSI3M MEXKIy COBPEMEHHOW BBIYMCIUTEIBHOW XUMUEH H DJJIEKTPOHHOU

CTPYKTYpO ¥ (DHU3UKO-XUMUYECKHUMH CBOWCTBAMU BEIECTB, MPUMEHSIEMBbIC ISl YIPABICHUS



CBOMCTBAMM MAaTEpPUAIIOB;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METOJ0B BEIYUCIUTEILHON XUMHUH.

Ymems:

- NPUMEHSATH METOJbl BBIYMUCIUTEIBHOM XUMHUH [JIsl pacyeTa, UHTEPIpPETalluud U MpeACKa3aHUs
CTPOECHUS U CBOMCTB XUMHUYECKUX CUCTEM.

Bnaoemo:

- 3JIEMEHTApHbBIMU HaBbIKAMHU TMPUMEHEHHS TMOAXOJ0B U METOAOB BBIYUCIUTEIBHON XUMUHU MPU
pEUIEHUN TPAKTUYECKUX TEXHOJIOTMUYECKUX 3a7ady C IOMOIIbI0 CTAaHJIAPTHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH,

3. KpaTlcoe coaepikaHue NUCHUITJIMHbI
BBGI[CHI/IC. Poib 1 MECTO BBIYHCIIMTEIILHBIX MCETOA40B B XMMHH.

Pa3nes 1. OcHOBHBIC IpeACTABICHUS

MaremaTnueckue MoJIeIu B XUMHUHU.
BoruncnuTenbHble METOJIbI B XUMUU. MaTemMaTHUeCKUe MOJENIN M UX NPUONIMKEHHBIH XapakTep.
Posnp Monenu B HaydyHOM HccieloBaHMU. Mopenu, aaropuTMbl M Nporpammbl. YuciieHHBIN
HKCIEPUMEHT.

DIEMEHTBI TEOPUH NTOTPEIIHOCTEN.
[Ipubnuxennsle uyncna u QyHkuuu. IlpaBuna 3anvcu M OKpYIJIEHUS NPUOIMIKEHHBIX 4YHUCET U
necTBui HaJl HUMU. AGCOJIIOTHAsE U OTHOCHUTENbHAS TOIPEIIHOCTh BEIYMCIIEHHUS] CYMMbI M Pa3HOCTH,
NPOM3BEACHUSI U YAaCTHOTO NPUOJIMKEHHBIX YHCeNl. AOCONIOTHAS M OTHOCHUTENIbHAS TOTPEIIHOCTh
BBIYUCIICHUS (PYHKIIMM OTHOW U HECKOJIBKUX IT€PEMEHHBIX.

Cucrembl koopauHaT. JlexkaproBa, mOsgpHas, NHIMHIpUYECKas M cgepudeckas CHCTEMBI
KoopauHat. CBsi3p Mexay HUMHU. OnucaHue BOAOPOJONOAOOHBIX aTOMOB B c(hepHUECKON cUCTeMe
KOOpJMHAT.

Pa3nen 2. CkansipHble ¥ BeKTOPHbIE BeJIHYUHbI. MaTPHUIIBI M 0OIIEPATOPbI

DJIeMEHTHI BEKTOPHOTO aHAIH3a.
CkansipHble U BEKTOpPHbIE BeIMUMHBI. ClI0)KEHUE M BBIYMTAaHUE BEKTOPOB. CKaIsIPHOE U BEKTOPHOE
npousBeneHne BeKTOpoB. [IpoumsBenmenuss Tpex BekTopoB. J[uddepenmupoBanue BekTOpa IO
CKaJISIPHOMY apryMeHTy. [I[puMeHeHne BEKTOpOB Il ONMCAHUS CTPYKTYPbI KPUCTAJIOB.

CxansipHbie ¥ BEKTOPHBIE TIOJIS.
Ckansapnoe none. ['paguent ckanspHoi GpyHkuuu. BektopHoe mone. J[uBepreHIust 1 poTop BEKTOpa.
[Torenumansuoe nomne. Teopema Octporpaackoro-I'aycca. Teopema Ctokca.

IIpakTyeckue NpuiIoKEeHUs CKaJIsIPHOTO U BEKTOPHOTO aHAJIN3a B XUMUMU.
ATOMBI B MOJICKYJIaX M B3aUMOJACHCTBUS MEXITY HUMHU. BHYTPUMOJEKYISIPHOE IJIEKTPUUECKOE T0JIe
Y DJIEKTPOCTATUYECKHUE B3AUMOJCHCTBUS B MOJIEKYJISIPHBIX CUCTEMaX U KpUCTaJlIax.

Martpuiibl 1 onepaTopsl.
Matpunibl ¥ omepanuu HaJg HUMH. [paHCIIOHMpPOBAHHAs, SPMHTOBA M OOpaTHas MaTPHIIBL.
Onepatopbl B xumuu. Omnepatopsl OCHOBHBIX (PU3UKO-XUMHUYECKMX BeMHYMH. KoMMmyTarus
oneparopsl. Oneparop ['aMubTOHA U €r0 KOMIIOHEHTHI. JIMHEWHbIH BapuallMOHHBIN MeToj Puta.
[IpruMmeHeHus omepaTopoB W MaTpUIl B XUMHH: BapHAlMOHHBIA METOJ PEIICHUS YpaBHEHUS
[IIpenunrepa.

Paznen 3. Beruncanre/bHbIEe METOIbI B XUMHYECKHX 32/1a4aX

MareMaTnyeckue METOJbl KJIACCUYECKOIO OINHUCAHMS CTPYKTYPhl M JUHAMUKH MOJIEKYJ.
JIBI>keHNe MOJIeKyJbl B JIaOOpaTOpHOW CHCTEME OTCYeTa W B cHcTeMe LieHTpa Macc. Omnmcanue
BpalaTCJIIbHOIO ABHUXKCHHUA MOJICKYJIBI. ManI/II_Ia TCH30Ppa MOMCHTA MHCPLUH MOJICKYJIbI. I'naBHBIC MOMEHTEI
WHEPLUHU MOJIEKYJbl. MOMEHTBI HHEPLIMHM MOJIEKYJI PA3JIMYHOIO CTPOEHHUS.

YpaBHeHHs] MEXaHUKU B 0000IIEHHBIX KOOPAUHATAX.
[lonarue o000OIIEHHBIX KOoOpAMHAT. YpaBHeHus Jlarpawxka. YpaBHenus [amunbToHa. DyHKIUSA
["amMunbTOHA KaK MOJIHASI SHEPTHS KOHCEPBATUBHOM U30JIMPOBAHHON CUCTEMBI.



Konebanuss aToMOB B MoJeKyjde B OOOOIIEHHBIX KOOpAMHATaX. ['apMOHUYECKUI MOTEHIMAI.
['apmoHnueckue kosnedaHus aToMOB B Mojekyne. HopManbHble BajeHTHbIE KojeOaHMsI aTOMOB B
MOJIEKYJIe: CHMMETPHYHBIC, aHTUCUMMETPHYHBIE, Ie(OPMALIMOHHEIE.

NudpakpacHas kosedarenbHas ClIEKTPOCKOIHSL.

Maremarnueckue wmoxnenu HMK-cnekrpockonuu. HK-cnekTpel  mOMIOMIEHUS  OPraHMYECKUX
COCTUHEHUN.

Mexanuueckass Mozelb MOJIeKyibl. [Ipubnmxenus, nexaliue B OCHOBE MEXaHUYECKOW MOJENN
MoJIeKyJIbl. [I0BEpXHOCTh NOTEHLMANbHOM JHEPrUM MOJIEKYJIBl M €€ XapaKTepUCTHKHU. SnepHas
KOH(pHUrypanmus MOJEKYJIbl ¥ MOJICKYISIpHAs CTPYKTypa. OHeprerudyeckue Oapwepbl Ha [II1D.
BanenTtHble n30Mepbl U KOHGOPMEPBHI.

KondopmannonHslii aHamus.

BHyTpennue koopauHaTsl MosIeKyIIbl. [loTeHIIMaNbHAS SHEPTUs MOJIEKYJIbl B pAMKaX MEXaHUYECKOU
MoJenu MoJieKybl. [IpuOirkeHne agauTUBHOCTH MApHBIX aTOMHBIX B3auMojeicTBuil. CHIIOBBIC
IIOCTOSIHHBIE MOJIEKYJbl M MX pacueT. AHrapMOHU3M aTOMHbIX KojeOanuii. ITorenmman Mopca.
Bpamatensabie 6apbepbl MOJIEKYI.

IToreHnnanbHast HEPTUS MOJIEKYIIBI.

[lorennmaneHast PHEPTUs MOJICKYJIBI Kak IapameTrpuueckas (YHKIUS BHYTPEHHHUX KOOPAWHAT
aTOMOB. OJIEKTPOCTaTUYECKOE B3aUMOJEHUCTBHE aTOMOB M MOJIEKYJl. MynbTUIOIBHAsS MOJEIb.
Atom-atromHoe npubmkenue Kuraiiroponckoro. Ouepruss Ban-nep-Baanbca. IloTeHumanst
Jlennapna-/Ixonca n bakunrema-Xwina. Bogoponnas cBs3b. HegocraTkn mMexaHMYECKOW MOJENH
MOJIEKYJIBI.

BeruucnurenbHble METOIbI U1 OOIBIINX MOJEKYISPHBIX cucTeM. .

MonexynspHblii ancamOab. OyHKIMM pacnpeaeneHus. MeToJ MOJEKYyIsIpHOW IUHaAMHMKH. MeTton
Momnte-Kapuno.

BeruucnurenbHbple METO/BI 17151 OOJBIIMX MOJNEKYISApHBIX cucteM. |l. BeruuciuTenbHblil acrekT
Teopuu GyHKIMOHANA moTHOCTH. Meton Kona-11Iama. HeopOutanbHbIiA TOAXO/T.

BrraucnuTenbHble METOBI 711 O0BIINX MOJEKYIsApHBIX cucteM. 1.

Meton Kapa-Ilappunemno. 'ubpuasie METObI «KBAHTOBAsI MEXaHUKA - MOJIEKYJIIpPHAS MEXaHUKAY.
3axyrodeHne. BeruncnuTenbHbple METOBI - COBPEMEHHBIM HHCTPYMEHT IIPOTHO3a B XUMUHU.

4. O6beM yueOHOi TMCIHHIJIMHBI

. B akan.
Buabi yueOHol padoThl B 3au4 en. qacax
O0mas TPyA0EMKOCTh JMCIHIIIHHBI 10 Y4e0OHOMY IVIAHY 2 72
KonTakTtHas padora (KP): 1,3 48
Jlekiuu (JIek) 0,4 16
[Mpaktuyeckue 3anstus (I13) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
Bua KOHTpoJIs: 3a4eT / IK3aMeH 3auer ¢ oueHKOil
Buabi yueOHoli padoThl B 3a4 en. B actp.
yacax
O0mas TPyA0eMKOCTb JMCIHUIIIMHBI 110 Y4eOHOMY IVIaHY 2 54
KonTaktHas padora (KP): 1,3 36
Jlexiuu (JIek) 0,4 12
[TpakTueckue 3anstus (I13) 0,9 24
CamocrositesbHas padora (CP): 0,7 18
Bujx KoHTpOJISA: 3a4eT / IK3aMeH 3auer c oueHkoi

AHHOTanus paboyeil MporpaMMbl TUCIUTUIUHBI
«bunosorust ¢ 0CHOBaMHM 3KOJIOTHN»
1. Heap AMCUMIUIMHBI: HAY4YUTh CTYAEHTOB pa30UpaTbcs B 3aKOHOMEPHOCTSIX CYIIECTBOBAaHUS
KMBOT'O HA PAa3HBIX YPOBHIX OpPraHM3ALMHU: OT KIETKH J0 OMOTeoleH03a, MOHUMATh MEXaHU3MBI
NOJY4YEeHUs1 U TNpeoOpa3oBaHUs JKUBBIMU CHUCTEMaMH BEIIECTBA U HHEPIUHU, CIOCOOBI Iepenadu



I‘GHCTH‘IGCKOﬁ HH(bOpMaHHH 1 OILICHKHU HpHCHOCOGHeHHOCTI/I KHNBBIX OpI‘aHI/ISMOB B DKOJIOTHYCCKHUX
B3aUMOJICUCTBUIX.

2. B pe3yiabrare H3y4YeHHUs] AUCHUIUIUHBI O0YYAWIIWICA MO MporpaMMe CHeNHAJINTETA
JIOJIZKEH .

Obnadams cnenyOMUMA KOMIICTCHITUIMU

DopMupyeMble KOMIIETEHIIUU NHauKaTopbl 10CTHKEHUS] KOMIIETeH Ui
YK-1.1. Ananusupyer NpoOJIEMHYIO CHUTYAIHIO
KaK CUCTEMY, BBISBIISISL €€ COCTABJISIONINE U CBA3H|
MEXTy HUMH

YK-1.2. Onpenenser npoGensl B uHpOpmaIuy,
HEOOXOAMMOW Al pemeHus  IpoOJIeMHOM
CUTyallud, U NPOEKTUPYET IPOLECChl IO UX|
YCTpPaHEHUIO

YK-1.3. Kpuruyecku OIEHMBAET HAIACKHOCTD
MCTOYHUKOB uHpopManuy, pabotaer  ©
MPOTUBOPEUUBO  MHpOpMAIME U3  Pa3HbIX|
MCTOYHHKOB

OIIK-6.1. TlpeacraBnsieT pe3ynbTathl pabOThHl B
BUJIC OTYETA N0 CTAaHJAPTHON (OopMe Ha PYCCKOM
OIIK-6 CnocobeH mpencTaBiIsITh pPE3YJbTaThII3bIKE

npodeccnoHanbHOl aesrensHocTH B yctHoW nOIIK-6.2. [IpencraBnser UHPOPMALHUIO
MUCbMEHHOU (hOpME B COOTBETCTBUU C HOPMaMH UXUMHYECKOTO COAEPKAHUSI C y4eTOM TpeOoBaHUM
[paBWJIaMy, MPUHATHIMU B NIPO(eCcCHOHATBLHOMOUOINOrpapuuecKoil KyJbTyphl

co00I11IECTBE OIIK-6.3. TOoTOBHT TMpe3eHTAMIO IO TEME
paboOTBl W TPENCTaBIsIET €€ Ha pPYCCKOM WU
QHTTTUICKOM sI3bIKaX

YK-1. Cnoco0eH ocCylIecTBIATh KPUTUYECKUM
aHaIu3 NpPOOJEMHBIX CHUTyalMd Ha OCHOBE
CHCTEMHOT'0 MOJX0/a, BhIpadaThIBaTh CTPATEIHIO
mercTBui

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06y11a101111/n71c51 JOJIKCH:

3uamo:

-YIBTPACTPYKTYPY ¥ (PU3HOIOTHIO IPO- U YKAPHUOTHUECKUX KIIETOK;

- CIIOCOOBI MTOJIYYEHHUS KUBBIMUA OpraHU3MaMu 3Hepruu u e€ Tpancpopmanuu B ATD;

- OCHOBHbIe mNpuHUUIBI mnepenaun uHpopmammu ot JIHK uepes m PHK k Oenky; nepenaun
FeHETUYECKOT0 MaTepuaa;

- (hakTOpBI, CIOCOOHBIE HM3MEHUTh T'eHO(OH] MOMYJSALUN, ECTeCTBEHHbI O0TOOp, MpoLEecCcH
BUJ1000pa30BaHMS;

- MOHATHE (PYyHIAMEHTAJIbHOM SKOJIOTMYECKOM HUIIM, CTATUCTHYECKHME U JUHAMUYECKHE
XapaKTepUCTUKU TIOMYyJALMM, OHOreolleHO03, IOTOKM BEIIeCTBA U HHEPrUU B IKOCHCTEME,
ry100anbHbIe KBl OMOTEHHBIX JIEMEHTOB.

Ymems:

- TIOJIb30BaThCS COBPEMEHHBIMH  NPEJACTABICHUSIMU O 3aKOHOMEPHOCTAX
MPOIIECCOB, TMPOUCXOANINX HA Pa3HBIX YPOBHSAX OPTaHW3alldd >KHBOTO — OT KIETKH

JIODKOCHCTEMEL,

- OLEHUBATH IIOCJIEACTBHUS BO3ACHCTBUS HAa TIE€HETHYECKMM MaTepuan JKHBBIX CYHIECTB M Ha
HPUPOHBIE SKOCHCTEMBI ONACHBIX, BPETHBIX U MOPaXKAOIIUX (PaKTOPOB.

Bnademy:

- COBPEMEHHBIMHU MPEJCTABICHUSIMHU O CTAHOBJIEHUHU OMoc(hephl, 0 MECTE YeIOBEeKa B HEH.

- 3HaHUSAMHM O BO3MOJKHOCTU BO3JEHCTBUS Ha T€HETHYECKMM Marepuas KIETOK IIPO- U IYKApUOT
BHYTPEHHEH W BHEIIHEW CpeIbl U O BEPOSATHOCTHBIX MOCIEACTBUSAX STUX BO3JECHCTBHM KaK Ha
KJIETOYHOM, TaK U Ha OPraHU3MEHHOM ypOBHE.



3. KpaTkoe coaep:kanue QTUCHUNITUHBI

Benenue

[Ipenver uzyueHuss Ouosnoruu. OCHOBHBIE KPUTEPUU OTJIMYHUS KUBOIO OT HEXHMBOIO. YPOBHU
OpraHu3aluu >KUBOM MaTepuu. PeIyKIMOHUCTCKMM M CUCTEMHBIM IMOAXOX K HU3Y4YCHMIO
OHOJOrN4ecKrX 00BEKTOB, MPEUMYIIECTBA U HEJOCTATKU.

Iutonorus

OCHOBHBIE TIOJIOKEHUS KJIETOYHOM Teopuu. MeTonpl u3yuyeHus KIETOK. PaszgeneHue KUBBIX
OpraHM3MOB Ha TIIpO- U DJYKapHUOT, COBPEMEHHBIE IPEJCTABIECHUS O COCTaBIAIOLIUX HX
cUCTeMaTU4yecKuX rpymmnax. Opranemibl 3yKapuoTHUECKUX KIIeTOK. CrocoObl MOMyYeHUs KUBBIMU
opranu3Mamu sHepruu. OOpasoBanme AT® B Xxome cyOcTpaTHOro WiIM MEeMOPaHHOTO
dbochopunupoBanus. [Ipixanue u GOTOCHHTES.

I'eneTndeckuii MaTepuan KIETKU.

[Tonsitue knerounoro nukia. Matepdasznoe sapo. Permukanus, Tpanckpumims u penapanus JTHK
sykapuoT. Cunre3 Oenka. Muto3. CoObITHS, IPOUCXOAAIINE B pa3Hble (a3bl MuTo3a. Meiio3. Mecto
B KU3HEHHOM LIMKJIE OPraHU3MOB. OTINYMS OT MUTOTUYECKOTO JCIICHHUS.

CoObITHs, MPOUCXOAAIIUE B pa3Hbie Ga3el Meiio3a. MTor u 3HaueHue meiio3a. [ 'eneruka.

Meroabl reHeTukH. 3akoHbl MeHzens, ycnoBHs UX BblIOJdHEHUs. ClLEMIEHHOE HaclelI0BaHME,
reHetuka mnona. DopmupoBanne (HEHOTUNHYECKUX TMPHU3HAKOB. Tumbl Myranwid. [eHermka
HOMYJSIHA. DIeMEHTapHbIE YBOIIOIIMOHHBIE MTPOLIECCH, (PAaKTOPHI, UX BHI3BIBAIOIILE.

Okojorus

Craructuyeckue Y JAUHAMMYECKUE XApaKTEPUCTUKU MOMYJSIUM. OKCHOHEHLIHMAJIbHAs U
Joructudeckas moaenu pocrta. K-crparerust u r-ctpaterusi, K-or6op u r-or6op. Abuornueckue u
ouotuyeckue (aktopsl, GyHIaMEHTANbHAS U peaIM30BaHHAsA dKoJornyeckas Humia. Tpodudeckue
cBsA3M B coobmiectBe. [lacTOuiHas u netputHas nuieBas 1enb. buoreonenos. Cykueccus. Lukibl
OMOTeHHBIX 3JIEMEHTOB.

4. O6beM yueOHOI TMCIHHNIMHBI

. B 3aueTHBIX B akanem.
Buabl yueOHol padoThI
eIMHUIAX yacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
AyIMTOpPHbIE 3aHATHS: 1,8 64
Jlexrmm (Jlek) 0,9 32
[Mpaktuyeckue 3ansatus (I13) 0,9 32
JlaGopaTopust - -
CamocrositenbHas pabora (CP): 1,2 44
By uTOroBoro KOHTpOJIs: 3adeT ¢ OLIEHKOM
Buabi yueOHol padoThl B saverupix B acrtp. yacax
eTMHHUIAX
O01masi TPYA0€eMKOCTh I CHUILIHHBI 110 Y4e0HOMY ILIaHY 3 81
AyAUTOPHBbIE 3aHATHSL: 1,8 48
Jlexmm (Jlek) 0,9 24
[TpakTrueckue 3anstus (I13) 0,9 24
JlaGopaTopust - -
CamocTtosrenbHas pabora (CP): 1,2 33
By uTOroBOro KOHTPOJIS: 3a4€T C OIEHKON 3a4er c oneHkoM
AHHOTanus pabodeil MporpaMMBbl TUCITUTUTMHBI
«O01mas u HeoOpraHn4yecKasi XuMMHUsDH)
1. Hear aucuMNJIMHBI: - (GOPMUPOBAHHE Yy CTYAEHTOB LEJIOCTHOTO €CTECTBEHHOHAyYHOI'O

MUpPOBO33peHus. Onupasch Ha IMOJYYEHHBIE B CPEOHEM IIKOJE XMMHYECKHE 3HaHUsS, Mporpamma



IpelycMaTpUBaeT NajibHeiiiee yriryojieHne COBPEMEHHBIX PEICTaBICHUN B 007aCTH XUMUH.

2. B pe3yabTare Hu3yYeHHs] AUCHMILIMHBI O0y4YaloIIMiicd MO NporpaMMe crHenuaJ uTeTa
JOJIKeH .

Obnadams clenyomUMA KOMIIETSHITUSIMU:

dopMupyemMblie KOMIIETEHIIUN NHIuKATOPHI 10CTHKEHUST KOMIIETEeH Uil
YK-6. Cnoocoben OTpeeATh u
peaTM30BbIBATh  IPUOPUTETHI  COOCTBEHHOM|
eI TeIbHOCTH u CIoCo0bI ee
COBEPILIEHCTBOBaHUS HA OCHOBE CAMOOIICHKH |
00pa3oBaHMs B TEUECHUE BCEH KU3HU

YK-6.1. OnieHuBaeT CBOM pecypchl W HUX TMPEACIIbL
(JIMYHOCTHBIE, CUTYaTHUBHBIE, BPEMEHHBIE),
ONTHUMAJIBbHO HMX HCIOJB3YeT Ui  YCIEIIHOIO
BBITIOJIHEHHS IOPYUYEHHOTO 3a/1aHUS

YK-8.2. Wnentuduuupyer omacHble U BpeIHBIC
YK-8. CriocoOeH co3/1aBaTh M HOICPKUBATH(PAKTOPHI B paMKaX OCYIIECTBIIEMOM IeATeIbHOCTH
Oc3omacHble ycinoBus xkusHenesTensHocTH, BYK-8.3. BwisiBisser 1mpoOiieMbl, CBS3aHHBIE C

TOM qucie npu BO3HUKHOBEHUHUHAPYIIEHUSIMH TE€XHUKHM O€30IIaCHOCTH Ha pabodeM
Ype3BBIYANHBIX CUTYAIHH MecTe; npeiaraet MEPOTIPUATHIIX o

NPEJOTBPALICHUIO YPE3BbIUANHBIX CUTYAIMH
OIIK-1 Criocoben aHaIM3UPOBATh

p 'OIK-1.1. Cucremarusupyer U  aHaJIU3UPYET,

MHTEPIPETHPOBATh U 0000IIaTh pPe3yNbTaThl

pe3yabTaThl XUMHUYECKUX 9KCHEPUMEHTOB,
SKCHEPUMEHTAIbHBIX U pacyeTHo- . .

. [HAOIIIOICHNH, W3MEpPEHHH, a TaKkKe pe3yIbTaThl
TEOPETHYECKUX pabor XUMUYECKOH] .

MaTepHaJIOB PaCYETOB CBOMCTB BEILLECTB U
HalpaBIeHHOCTH
OIIK-2 Cnoco0GeH TpOBOAWTH XUMHYECKHUH]
SKCHEPUMEHT c ucnonb3oBaHneMOIIK-2.1. PabGoTaeT ¢ XMMHUYECKMMHU BEIIECTBAMU C

COBPEMEHHOTO  000pyIOBaHMs, COOIIOAAsSICOOIIOACHUEM HOPM TEXHUKH 0€3011aCHOCTH
HOPMBI TEXHUKH 0€3011aCHOCTH

OIIK-3 Cnoco0eH TNPUMEHSATh PaCYeTHOA
TEOPETUYECKHEe  METOJAbl s  H3y4YeHHS]
CBOWCTB BEIECTB U MPOIIECCOB C UX yYaCTHEM,
MCTIONB3YS ~ COBPEMEHHOE  MPOrPaMMHOE]
obOecrieueHne " 0a3bl JTAaHHBIX|
npohecCHOHANBFHOTO Ha3HAUCHUS

OIIK-3.1. [Ipumensier TEOPETUYECKHE u
MOJIyDMIIMPUYECKHE MOJENIN IpU PELIEHUM 3a7ad
XUMHYECKOW HAMPABIEHHOCTH

B pe3ynbrare nzydeHus: AMCUMILIUHBI 00y4atOIIUNCS JOKEH:

3namo:

- 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYII;

- OCHOBBl TE€OPUM XUMHUYECKOM CBSI3M B COEIMHEHHMSX Pa3HbIX THUIIOB, CTPOEHUE BEIIECTBA B
KOHJICHCHPOBAaHHOM COCTOSTHUU;

- OCHOBHBIE  3aKOHOMEpPHOCTHM TMPOTEKaHUsI XUMHUYECKHUX TMPOLIECCOB M  XAPAKTEPUCTUKHU
PaBHOBECHOTO COCTOSIHUS;

- METO/Ibl ONMCAHUSI XUMUUYECKUX PABHOBECHUM B pacTBOpax 3JEKTPOJIHUTOB,

- CTPOCHHE U CBOMCTBA KOOPAMHALIMOHHBIX COCTMHEHUH;

- XUMHUYECKHE CBOMCTBA 3JEMEHTOB PA3JIMYHBIX TPYMI MEPUOJAUYECKON CHUCTEMBbl U MX Ba)KHEHIIMX
COCTUHEHUN.

Ymemn:

- BBIIOJIHATH OCHOBHBIE XMMUYECKUE OMEPALIMH, ONMPEACTATh TEPMOJAMHAMUYECKUE XaAPAKTEPUCTUKHI
XUMUYECKHUX PEaKIIUi U PaBHOBECHBIE KOHIIEHTPAIIUH BEIIECTB;

- UCTIOJIb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHbI, TEPMOJUHAMUYECKHE CIPABOYHBIE JAHHBIC IS
pereHus mpo¢eCcCUOHAIBHBIX 3a/1aY;

- MPOTHO3UPOBATH BIHSIHHE PA3INUHbIX (DAKTOPOB HA PABHOBECUE B XUMUYECKUX PEAKITUSX .
Bnaoems:



- TCOPETUYECKUMH METOJaMH OINMCAaHHUS CBOWMCTB MPOCTBIX W CIIOXKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOTO CTPOEHUsI HMX aTOMOB M TMOJOXKEHHS B NEPUOJUYECKONM CHUCTEME XHMHYECKHUX
JJIEMEHTOB;

- OKCIIEPUMEHTAIbHBIMH ~ METOJIaMU  OTIPEJICNIEHUsI HEKOTOPBIX (U3UKO-XMMHUYECKUX CBOMCTB
HEOPraHUYECKUX COCIMHEHUN.

3. KpaTkoe coaep:xkanue TUCHUTIIUHBI

CTpoeHne aTOMOB U MEPUOAUYECKHI 3AKOH.

BonHOBBIE CBOMCTBa MaTepHalbHBIX OO0BEKTOB. YpaBHeHue ne¢ bpoitna. CooTHomeHue
HeonpeaeneHHoctel ['eiisenOepra. IlonsaTue o kBaHTOBOM MexaHuke U ypaBHeHuu lllpenunrepa.
CoBpemenHast (OpMyJIHpPOBKa MEPUOIMYECKOro 3akoHa. [lepumonuyeckas cucrtema U €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3allOJIHEHUE OJJIEKTPOHHBIX CJIOEB U OO0OJOYEK aTOMOB B MEPHOTUYECCKON
cucreMe onemeHtoB JI. WM. MenneneeBa. CteneHu OKHUCIEHHs. BaxHellnne OKUCIUTENH U
BOCCTAaHOBUTENH. BaskHeilne cxemMbl NpeBpalleHUs BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusx.

XuMn4yeckas cCBsi3b U CTPOEHUE MOJIEKY.JI.

KoBasieHTHast CBSi3b, OCHOBHBIC IIOJIOKCHHS METOJa BAJICHTHBIX CBs3eH. PaccMoTpeHme cxem
NepEeKPhIBaHUSI ATOMHBIX OpOUTaNIel pu 00pa30BaHUU CBs3eil B MoJieKynax. OCHOBHBIE TTOJIOKEHUS
MeToqa MoiekysapHbix opoutaneir (MO JIKAO). OOuiie cBeeHUsI 0 KOMIUIEKCHBIX COSAMHEHUSX,
X CTpoeHue. MeXMONEKyIsIpHas U BHYTPUMOJICKYJISIpHAsT BOJOpOAHAsi CBsi3b. MlOHHAs CBsI3b Kak
IpelenbHBIA  CIy4ail KoBaJIeHTHOW cBsi3u. OOmue MpencTaBiICHUS O MEXMOJIEKYIIPHOM
B3aUMO/ICCTBUU: OPUECHTALIMOHHOE, HHAYKIIMOHHOE, JUCTIEPCHOHHOE B3aUMO/ICUCTBUSI.

JHepreTHKa peakuuii 1 XUMHYeCKoe paBHOBecHe.

[TonsiTie O XUMHYECKOHM TepMOJMHAMHUKE, TEpMOJMHAMUYECKHE (DYHKUHUU  COCTOSIHHS
(xapakrepuctiuueckue (yHKINN). XUMAYECKOe paBHOBecHE. VICTHHHOE M KaKyIleecs paBHOBECHS.
KoHcTaHTa XMMHYECKOTr0 paBHOBECHS. DJIEKTPOXMMUYECKHUE MPOLECCH], MOHATHE 00 3JIEKTPOIHBIX
NOTEeHLUaNaxX. DJIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN M KpUTEpH
CaMOIIPOU3BOJIBHOT'O IIPOTEKAHUS IIPOLECCOB.

PaBHoBecusi B pacTBopax.

[Tponeccel, compoBoXKAaOIME 00pa3oBaHUE JKUAKUX HCTUHHBIX PAcTBOPOB HEIIEKTPOIUTOB U
JJEKTPOJIUTOB. ACCOLIMMPOBAHHBIE M HEACCOLMUPOBAHHBIE 3JEKTPOIUTHL. CTEneHb TUCCOLMALUY.
Koncranra muccoumanuu. PaBHOBecMe B CHCTEME, COCTOSLIEM M3 HACBILIEHHOIO pacTBOpa
MajopacTBOPUMOrO JJEKTPOJIMTA M €ro KpUCTaUIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coenMHEHUN. PaBHOBecHe qucconanuu BOAbl, HOHHOE IPOU3BEACHUE BOJBI U €r0 3aBUCUMOCTH OT
temnepatypsl. [llkana pH. ['maponusconeil.

CKopocCTb peakuil U KaTaaus.

[Tonste o xumuueckoil kuHeTuke. OIHOCTAAMMHBIE M CIIOKHBIE PEaKIMU. 3aKOH JIEHCTBYIOIINX
Mmacc. KoHcranTa ckopocty peakiui. MoseKyIsIpHOCTb U MTOPSIIOK PEAKIIMH. 3aBUCUMOCTb CKOPOCTH
peaKIMu OT TEMITEpaTyphl; SHTAJIBINS AKTUBALMH. [ OMOTr€HHBIN U T€TEPOTreHHBIN KaTaaus.

XuMHuS S- M p- 3JIEMEHTOB.

Boaopoa-niepBelit 21eMEHT MEePHOANYECKON CUCTEMBI, €r0 JBOMCTBEHHOE TOJIOKEeHUE. DJIeMeHTHI 1 -
2 m 13 - 18 rpynn nNepuoAMYECKOW CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHHHU BJIEKTPOHHBIX
KOH(UTYpaluii, BETUYMH PAJUYCOB, DJIEKTPOOTPHUIATEIFHOCTH W DHEPIHMH HOHHU3AIUU aTOMOB.
TunuyHble CTENEHW OKUCICHHWS. XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B
CTPOEHUU M CBOMCTBAaX OCHOBHBIX THUIOB COEIUHEHUU. [IpupomHble coenuHEHHs, MOJIYyYECHHE U
MIPUMEHEHHE.

Xumus d- u f- 31eMeHTOB.
OneMeHThl 3-12 rpynm nepuoAuyYecKod CHUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHH 3JIEKTPOHHBIX



KOH(UTYpaluii, BEIUYNH PAJANYCOB, SHEPTUM HOHHU3AIMH, XapPAKTEPHBIX CTENEHEH OKHCICHUS,
KOOPJMHAIIMOHHBIX YHCEJ aTOMOB. [IpuUpojHBIE COCIWHEHHWsS, IOJYYCHHE M COIOCTABIICHUE
(GUBHYECKUX M XUMHYECKHX CBOWCTB MPOCTHIX BemlecTB. CTpOEHUE M CBOMCTBA OCHOBHBIX THIIOB
coenqnuenuii. Ocodennoctu f- 371eMEHTOB.

4. O0beM yueOHOH THCIHIIIAHBI

Bcero 1 cemecTp 2 ceMecTp
Buabi yuedHoii pa6oThI B 3au. en.| B akan. |B 3a4. en.| B akan. (B 3a4. en.| B akan.
yacax yacax yacax
DDIEL] IIAIRI0ETE g 576 8 288 8 288
AUCHHUILIMHBI 110 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 9 320 4.5 160 4,5 160
Jlexiuu (JIek) 3,6 128 1,8 64 1,8 64
[TpakTiueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
JlaboparopHubie paboTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrositesibHas padora (CP) 5 184 2,5 92 2,5 92
CaMocCTOATEIbHOE U3YUYCHUE 5 184 2.5 92 25 92
a3/1eJI0B JUCIHILINHBI
Bu KOHTPOJIS: IK3aMeHbI 2 72 1 36 1 36
Bcero 1 cemecTp 2 cemecTp
Buanbi yueOHol padoThl B 3au. e, B B 3au. ex. B actp. | B3au. | B acrp.
acTp. yacax yacax el. yacax
ALEE TPYAOEMKOCTh 432 8 216 8 216
TUCHUILIMHBI 110 Y4eOHOMY IJIAHY
KonrakTHas padora (KP): 9 240 4.5 120 4.5 120
Jlekiuu (JIek) 3,6 96 1,8 48 1,8 48
[Tpaktrueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabotsl (JIP) 3,6 96 1,8 48 1,8 48
CamocrositesbHas padora (CP) 5 138 2,5 69 2,5 69
CaMocCTOsATeIbHOE U3YUYCHUE 5 138 2.5 69 2.5 69
A3/1CJIOB JUCIUILINHBI
Bua konTpoas: ’k3amennl, KP-2 2 54 1 27 1 27
cemMecTp

AHHOTanMs y4eOHOU MPOrpaMMBbl TUCIUTLIMHBI
«AHATUTHYECKAS XUMHD)
1. leasb AMCUMIVIMHBI: - TIPUOOpETeHHE 00y4alOIMMHUCS 3HaHUN M0 OCHOBHBIM IpyNIiaM METOJ/I0B
XMMHUYECKOTO  aHanM3a, Haubojee IIHPOKO  IMPHUMEHSEMBIX B  NPOMBIIUICHHOCTH U
HCCIIEIOBATENIbCKON paboTe, a TakKe KOMIIETEHIIMHM, HEOOXOAMMBIX XHMHKaM-TEXHOJOraM BCEX
CHEUAIBHOCTEN JUIsl pEIIEHUsI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIIN3a.

2. B pesyabraTe HM3yuyeHMs IMCHUIUIMHbI O00YyYaloLUiicsi MO mNporpaMMe crHenuajInuTera
JOJIZKeH::

Obnadamye clenyrIMUMA KOMIETSHIIHSIMHE:

DopmupyeMble KOMIIETEHIIUU NHauKaTopbl 10CTHKEHUST KOMIIETEeH Uil
YK-6. Crniocob6en ompenenste u peann3oBbiBaThY K-6.1. OneHMBaeT cBOM pecypechl M HX MPEIEITbI
[PUOPUTETBI  COOCTBEHHOW  JEATEIBHOCTH  H|(JINUYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),

CIIOCOOBI  ee COBCPIICHCTBOBAHHA Ha OCHOBCOIITUMAJIBHO HX MCIOJIB3YET JJid YCICHIHOTO)
CaMOOLICHKHN U O6paSOBaHI/ISI B TEUECHHE BCEH[BBIIIOIHECHMS MOPYYCHHOTI'O




PKU3HU 3aaHus

YK-8.2. Unentudunmpyer omnacHple M BpPEIHBIC
(hakTopbI B pamKax OCYIIECTBIISIEMOH
NesITeTbHOCTH

YK-8.3. BrisiBasier mnpoOiembl, CBS3aHHBIE C
HApYIICHWSIMA ~ TEXHHKH  OC30MAacHOCTH  Ha|
paboueM MecTe; TIpeasaraeT MEpONpPUSATHIX IO
MPEOTBPAICHUIO YPE3BBIYaHHBIX CUTYAIUH
OIIK-1 Criocoben anamu3upoBath,OIIK-1.1. Cucremarusupyer M aHAIU3UPYET
WHTEPIPETHPOBATh H  0000IIaTh Pe3yIbTaThIPE3yIbTATHI XUMHAYECKHX AKCIIEPUMEHTOB,
OKCIIEPUMEHTAIBHBIX M PAaCYCTHO-TEOPETUUCCKUXHAOIIONCHNH, U3MEPEHUH, a TaKkKe pe3yibTaThl
paboT XMMUYECKOH HAITPAaBICHHOCTH [pacyeToOB CBOWCTB BEIIECTB M MaTEPHAJIOB
OIIK-2.1. PaboTaeT ¢ XUMHUYECKUMH BEIIECTBAMU
C COOJIFOICHUEM HOPM TEXHHUKH 0€301MacHOCTH
OIIK-2.3. IIpoBomuT wHcCCICIOBAaHUS CBOWCTB
BEIICCTB W MaTepHajoB C WCIOJIb30BAHUEM
COBPEMEHHOT'O HAyYHOTO 000PYIOBaHUS

YK-8. CnocobeH co3maBaTh W TOIJIEPKHBATH
0e30macHbIe YCIOBUS KUZHEACITEIIbHOCTH, B TOM|
YUCIIE TNPU  BO3HMKHOBEHUH  YPE3BBIYANHBIX
CUTYyaLHi

OIIK-2 CnocoOeH MNpOBOAUTh XUMHUYECKHUH
PKCIIEPUMEHT C HCIIOJIb30BAHHEM COBPEMEHHOTO
o0opymoBaHus, COONtO/Iass HOPMBI  TEXHUKH
0e30MacHOCTH

OIIK-3 Cnoco0eH  OpUMEHATh  PacyeTHO-
reoperndeckne Meronsl s u3ydenus cBoMCTBOIIK-3.1.  Ilpumensier  TeopeTHueckue U
BELIECTB U MPOLECCOB C UX YYaCTUEM, HCIIONb3YAIOIYIMIIMPUYECKUE MOJENIHN NIPU PELIECHUU 3a]a4
COBPEMEHHOE ITPOrpaMMHOE OOecreueHne U 0a3blXMMHUECKON HalpaBICHHOCTH

JTAHHBIX IPO(EeCcCHOHATBHOTO Ha3HAYCHUS

B pe3ynbrare nzyueHus: AUCUMILIMHBI 00y4arOUNCS JOKEH:

3namu:
- OCHOBHBIE IIOHATHUSA, TEPMMHBI, METOAbl M IPUEMbl KAYECTBEHHOIO M KOJHWYECTBEHHOI'O
XUMHYECKOTO aHaJIN3a, TEOPUI0 XUMUYECKUX U (PU3HKO-XUMHUYECKHX METOJOB aHAU3a, MPUHIIMIIBI
paboThl OCHOBHBIX MPHOOPOB B (PU3UKO-XUMHUYECKUX METOaX;
Ymemn:
- TIPUMEHATH MPUOOPETEHHBbIE MPAKTUYECKHE HABBIKU B IMPO(ECCHOHAIBHON NEATEeIbHOCTH IS
pELICHUs KOHKPETHBIX 3a/1a4; BIaJCTh: IOHUMAaHUEM LEJIEW U alfOPUTMOB XMMHMUYECKOI'O aHaIu3a,
crocobaMy pelieHus] aHAIUTUYECKUX 3a]ad, OLIEHKOM BO3MOXHOCTEH Ka)KJOoro METOoJa aHaliu3a,
OCHOBAMU METPOJIOTUYECKON OLIEHKH PE3YIbTATOB KOJIMUYECTBEHHOIO XUMHUYECKOI0 aHAJIN3a;
Braoemy:
- TOHUMAaHUEM Lieled U AITOPUTMOB XMMHUYECKOTO aHalIM3a, Cnoco0aMy peleHns aHaTUTUYECKHX
3a/1a4, OLICHKOM BO3MOYKHOCTEH Ka)KIOr0 METOJAa AHAJIM3a, OCHOBAMHM METPOJIOTMYECKOW OLICHKH
pE3yNbTAaTOB KOJIMYECTBEHHOIO XUMUUECKOI0 aHAJIN3a,
- umems npeocmagieHue O €AUHON JIOTMKE XMMHUYECKOTO aHajiu3a, O MHOTooOpa3suu METOOB
XUMUYECKOTO aHajau3a U O KOHTPOJIE KauyecTBAa PE3YJIBTATOB KOJIUYECTBEHHOIO XMMHYECKOTO
aHaIMu3a.
Copepxanue pa3fesioB AUCHUIIINHBI «AHATUTHYECKAs XUMUS
Monyas 1.
KauecTBeHHbI aHAIM3

[TonsTne 00 aHAIMTHYECKOW XMMHUU M Kaue€CTBEHHOM XHMMHYeCKOM aHanmu3e. OpraHudeckue
AQHAJIMTUYECKUE PEAreHTHI.
3a7aun aHATUTUYECKOH XUMHM. DJeMEHTHbIH, (a30BbIH, (YHKUMOHANBHBIM aHanu3. Ilpumeps
onpeaeneHuil. Ananutnueckuil cur"an (AC) Kak HOCHUTENb KauyeCTBEHHOM M KOJIMYECTBEHHOU
uHpopmanuu 00 oObekre aHanuza. OCHOBHBbIE TpeOOBaHMs, MpPEIbIBIAEMbIE K MeETOIaM
XUMUYecKoro aHanmuza. Ilpemen oOHapyxkeHus. M30uparenbHOCTh M CIOCOOBI €€ TOBBIMICHUS.
VYciioBUsL BBINOMHEHUS ONpeAeieHuid. XUMHYeCKHe peakiuu (TPYInoBble, OOILIUe, YacTHBIE).
AHanutuueckas (Gopma, aHaIMUTUYECKUE NMPU3HAKU. AHAIUTHYECKHE Kilaccu(UKAlMU KaTHOHOB M
AQHUOHOB, OCHOBAHHBIE HA PEAKLUAX OCAXKJIEHUA. AHAIUTUYECKHUE TPYIIIBI HOHOB U NEPUOJUYECKUN



3akoH JI. . MenneneeBa. CucreMaTHuecKuil M IpOOHBIN aHaIM3 Ha NMPUMEpPE CMECHU KaTHOHOB.
KadecTBeHHBIN aHanM3 HEU3BECTHOIO BEIECTBA. XUMHUYECKHE M (PU3MKO-XUMHUYECKHE METOJIbI
ananu3a. [ToHsTre 0 OMOXUMHUYECKUX, OMOIOTUYECKUX M KUHETHUECKUX METOAAX aHaIM3a.

Oprannyeckue aHaJTUTUYECKUE PEAreHThI
Oprannueckue ananutuueckue peareHtsl (OAP) B aHanu3e HEOPraHMYECKUX  BEIIECTB.
Knaccudukanuss OAP mo Tumy peaknuii ¢ HeoOpraHMueCKMMHU HOHamH. KomruiekcooOpasyromiye
OAP u crpoeHne HX MOJIEKYJ: (PYHKIMOHAIbHO-aHATUTUYECKAs TPYIIHPOBKA W aHAIUTHUKO-
akTuBHas rpynmna. OcoOeHHOCTH M IpeumyliecTBa Hcronb3oBanuss OAP, oOnactu nmpuMeHEHHs.
[Ipupona xummuueckoit cBsizu B KoMiuiekcax OAP ¢ MOHaMu METa/IOB U €€ MPOSIBIEHHUE B OKPACKe
koMruiekcoB. Peaknmm OAP ¢ xpomodopubiMu snmementamu. OAP — ocaaurenu. PactBopumocTs
OAP ¥ uxX KOMILJIEKCOB C METaJlIaMU B BOJI€ U OpraHudeckux pactBoputesax. [Ipumenenne OAP
JUISl aHAJTUTUYECKOTO KOHLICHTPUPOBAHUS.

PaBHOBecHsI B TOMOT€HHBIX U T'€TEPOr€HHBIX aHAIUTUYECKUX cucTeMax. KoHCTaHTBI paBHOBECHS.
OcHOBHBIE TUIIBI peakuuif, mnpuMeHseMblXx B AX (KHUCIOTHO-OCHOBHBIE, OKHCIMTEIbHO-
BOCCTaHOBJICHHUSI, KOMIUIEKCOOOpa3oBaHus, ocaxaeHus). CocrosiHue HOHOB B pacTBope. KoHcTaHThI
paBHOBECHS: TEPMOAMHAMHUYECKUE, KOHLEHTPALMOHHBIE, YCIOBHBIE. (DakTOpbI, BIMAIOIIME Ha
XUMHUYECKOE paBHOBECHE (KOMIUIEKCOOOpa3oBaHUE, 00pa30BaHUE MaJOpPAaCTBOPUMOIrO COEIMHEHUS,
W3MEHEHHUE CTENICHU OKMCIIEHUS, NMPUPOJBl PACTBOPUTENS, MOHHOW CHJIBI pacTBOpa, TEMIIEPATYPBI,
COJIEBOT'O COCTaBa PacTBOPA).

PaBHOBecusl aHAIMTUYECKU Ba)KHBIX HPOTOJUTHUECKUX CHCTEM. BoaHblE M HEBOAHBIE PACTBOPHI
CHJIBHBIX U CJIA0bIX KUCJIOT U OCHOBaHUM. KOHCTaHTBI KUCIIOTHOCTH, OCHOBHOCTH, UX B3aMMOCBS3b.
['unponus m ero ucnoib30BaHME B KaYECTBEHHOM aHAIM3€. YpPAaBHEHUE MaTepUalbHOIO OajiaHca.
Boruncnenue pH pactBopos. I1ogunpoToOHHbBIE KMCIOTH! U IIOJMOCHOBHBIE OCHOBaHMS. XUMUYECKUE
U QU3UKO-XMMHUYECKHE METO/IbI onpeaeneHust pH pacTBopos.

BydepHbie pacTBOpHl, HCHOIb3yeMble B XMMHUYECKOM aHAJIM3€, UX COCTaB, CBOWCTBA, pacueT pH.
Bydepnas emkocTs, 001acTh OydeprupoBaHusi, IPUMEHEHHE B AaHATUTUYCCKON XUMHH.

PaBHOBecuss B peakuusax — KomIuiekcooOpasoBaHus. KoHCTaHTBI — paBHOBecus — Ipoliecca
KOMILIEKCOOOpa30BaHus: CTyIlEHYaThIE, oOuue, YCIIOBHBIE. [Ipumenenne  peakumii
KOMILJIEKCOOOpa30BaHUsl B KaueCTBEHHOM aHalM3€ M JJIs MacKMpOBaHUs HOHOB. PaBHOBecus B
reTeporeHHbIX cucremax. [IponsBeeHe pacTBOPUMOCTH.

Mopyas 2.

XapakTepucTHKAa METOA0B KOJIHYECTBEHHOI0 aHAJIN3a

MeTtponoruueckue OCHOBbI XUMUYECKOTO aHaIN3a
OcCHOBHbBIE METPOJIOTMUECKHE XapaKTEPUCTUKHA METO/I0B U METO/IUK: YyBCTBUTEIBHOCTh, TOYHOCTh U
HNPEUU3NOHHOCTh, W30MPATEeNTbHOCTh, AKCHPECCHOCTh. [lorpemHocTH ¥ HEeompeaeNeHHOCTH
u3MepeHuil. Tounocts. Bunel norpemnocteit. CiydaiiHasi HOTPEIIHOCTD, €€ MHTEPBAJIbHAS OLICHKA.
CraTtuctuyeckas olleHKa Ipenu3noHHOCTH. CucremaTnyeckas morperHocts. OCHOBHBIE CITOCOOHI e
oieHKHU. [IpaBUIBHOCTB PE3Y/IbTaTOB XUMHUECKOTO aHaJIN3a U CIocoObl ee oleHKU. [IpencraBnenue
pe3y/bTaTOB KOJIMYECTBEHHOIO XUMHUYECKoro aHanuza. OCHOBHas MaTeMmaThyeckas MOJIENb
IIPEJICTABIECHNs PE3YJbTaTOB XUMHUYECKOro aHaiu3a. [IoHATHE O pEerpeccCMOHHOM aHaluu3e, €ro
NPUMEHEHNE B aHAIUTUYECKONU XUMHH.

KucnorHo-ocHOBHOE TUTpOBaHHME. MeTOAbl MHAMKALUU KOHEYHOW TOYKM TUTPOBaHUA. MeToabl
KOJIMYECTBEHHOTO aHaiu3a. TpeGoBaHusl, TPeIbABIsSEMble K XUMUYECKUM PEaKLUsIM B XUMUYECKOM
aHanmu3e. JTanbl KOJIMYeCTBEHHOro onpeaeneHus. OToop mpoosl. IlpeacTaBuTensHOCTh pe3ysIbTaTOB
aHaIu3a.

Turpumerpuueckue MeToab! aHanuza. [lpunnun Turpumerpun. Pacuetst B TuTpumerpun. CriocoOsl
TUTpOBaHUA. TuUTpoBaHue U ero stambl. ['paduyeckoe n3oOpakeHue npoiecca TUTpOBaHUsA. Buabl
KpUBBIX THUTpoBaHUS. CKayoK THUTPOBaHUS, TOuyka OSKBHBaJeHTHOcTH (TD), KoHe4yHas ToOuYka
tutpoBanuss (KTT). IlepBuunbie u BTOpUYHBIE CTaHAAPTHL. AHATUTHKO-METPOJIOTHYECKast
XapaKkTepUCTHKa THUTPUMETpUUYECKHX MeTojoB. Kiaccupukanuss THTPUMETPUYECKHX METOJIOB
aHaIMu3a.

CymHOCTP METOJa KHUCIOTHO-OCHOBHOIO TUTpoBaHusA. Pacuer um mnoctpoenne pH —KpuBbIX
KHCIIOTHO-OCHOBHOTO  TUTpoBaHus. CmocoObl wmaeHtudukanmun KTT. KucnorHo-ocHOBHBIE



UH/IMKATOPBl, MEXaHU3M M3MEHEHMs OKpacku HHAuKaTopa. Mumaukaropuele omuOku. Ilokaszarens
tutpoBanus (pT). [IpaBuio BeiOOpa HHAMKATOPA 11O TEOPETUUECKUM KPUBBIM TUTpoBaHus. [Ipumepnt
JIBYXIIBETHBIX U OJJHOLIBETHBIX HHIUKATOPOB.
HNuctpymenTanbabie ciocoObl yetanoBienus KTT B tTutpumerpuueckom ananmse. Perucrpanus AC
B Pa3JIUYHbIX BUJAaX TUTPUMETPUUECKOIO aHAIN3a: IOTEHIMOMETPUUECKUM, KOHAYKTOMETPUUECKUHA,
aMIEPOMETPUUYECKUI M ONTUYECKHI crTocoObl. PaccMoTpeHre KOHKPETHBIX TPUMEPOB ONPEICICHUN.
OKHCIUTENBHO-BOCCTAHOBUTENBHOE TUTpOBaHME. [IpuHIMI MeToga M €ro  NpPaKTUYECKOE
HCIIOJIb30BaHUE.
OO0mas xapakTepucTHKa OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX (PEN-OKC) METOI0B. OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIM TMOTEHLHAT W OKUCIUTEIbHO-BOCCTAHOBHUTENIbHAS peakuus. DakTopsl,
BJIMSIOLIME HA BEJIMYHMHY OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO NOTeHIMaIa. KOHCTaHTBhI paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIM M MX HCIOJB30BAHME B PEI-OKC METoAax.
ComnpsbkeHHbIE peakuud. BpiOOp THUTpaHTa B ONTHUMAJIbHBIX YCIOBHSX THTpoBaHUS. Kpusble
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOIO THUTPOBaHUsA. DakTopbl, BIMSIOUIME Ha BEIMYMHY CKadka
kpuBoil TutpoBanus. Muaukamus KTT xumudeckumu U GU3HKO- XUMHYECKUMU METOIAMHU.
[lepmanranatomerpus. XapakTepuCTUKa METO1a. Y CIIOBHS IIPOBEICHUS [TIEPMaHIaHATOMETPUUYECKUX
onpezeneHuil. Bemectsa, omnpenenseMble NE€pMaHraHATOMETPUUYECKUM METOJ0M. JloCTOMHCTBAa U
HEJOCTATKU METO/A.
HNono- u nonumerpus. XapakTepUCTUKa METOAOB. Y CIOBHS MPOBEACHUS UOJ0- U HOJAUMETPUUYECKHUX
tuTpoBaHuil. OnpesenseMple BelecTBa. JJocCTOMHCTBA U HEJOCTaTKU METOJI0B.
AHanuTHYeCKue OCOOEHHOCTHM JPYrUX METOJOB PEeI-OKC THUTPOBaHHS  (XpOMaTOMETpus,
OpomaroMeTpusi, BaHAAATOMETpus, LepumeTpus). [Ipumepbl MNPaKTUUYECKOIO HCIOIb30BAHUS
METO/I0B OKHCIICHUSI-BOCCTAHOJICHUS B aHAJIM3€ HEOPTAaHUYECKUX U OPTaHUYECKHUX BEILECTB.
Kommnexkconomerpuueckoe TutpoBanue. IIpuHnum MmeToa 1 ero npakTU4eCKOe UCIOIb30BaHUE.
[IpumeHeHre peakuuii KOMILIEKCOOOpa3oBaHUS B XHMMHYECKOM aHanu3e. Heopranumueckue u
opranuueckue Jyuranapl.  Kommuiexkconsl u ux  cBoiictBa.  OcoOEHHOCTH  peaKIUU
KOMIUIEKCO0OpazoBanus (xenaroodpa3oBanus) noHOB MeTawioB ¢ DJATA. YcioBHbIE KOHCTaHTHI
YCTOMYMBOCTH KOMILIEKCOHATOB M HX I[pakTHYecKoe Hcrosb3oBaHue. OcoOeHHoCcTH BbIOOpa
ONTUMAJIBHBIX YCIOBUH KOMIIJIEKCOTPUYECKOIO TUTPOBaHUsA. KpHBBIE KOMILIEKCOHOMETPUYECKOTO
TUTpOBaHusA. DaKTOpbI, BIMSIONIME Ha BEJIWYMHY CKayka TUTpoBaHMs. CrocoObl YCTaHOBJIEHHS
MOMEHTAa SKBUBAJEHTHOCTH. MeTaJUIONHIMKATOPHI, CYIIHOCTh UX AeWcTBUs. Bb1O0op MHANKAaTOpa JUIs
KOHKPETHOI'O cilyyass TUTPOBAHUS. AHAJIUTUYECKHE BO3MOKHOCTH KOMIUIEKCOHOMETPHUYECKOIO
TUTpOBaHUsA. [IpuMeHEHNEe KOMIUIEKCOHOB B KAa4€CTBE MACKHUPYIOIIUX arceHTOB B aHAJIMTHYECKOU
XUMUU.

I'paBumerpuuecknii  aHanu3. llpuHOMIT MeToma W €ro NPAaKTUYECKOE HCIOJb30BaHUE.
OcanurtenbHOE TUTPOBAHE.
Peakuyn ocaxaeHuss B KOJWYECTBEHHOM aHanu3e. ['paBumerpuueckuil a”anu3. CyIIHOCTb
IrpaBUMETPUYECKOT0 HeopraHudeckoro asnanuza. Ocaxaaemass W TpaBUMeTpUYecKas (OpMBI;
TpeOOBaHus, NpeabsABIseMble K HUM. BakHelye 3Tanbl rpaBUMETPUUECKOro aHain3a. MexaHusm
oOpa3oBaHusi ocagkoB. DakTOphl, BIUAIOINIME HA MOJHOTY OCAXKIACHMS. 3arpsA3HEHHUs] OCaKOB.
Bribop pearenra-ocagurtens. Heopranmuyeckue u OpraHMYecKHe OCATUTENH B I'PAaBUMETPHUECKOM
aHaimze. TeopeTmueckoe OOOCHOBaHME  BbBIOOpAa  ONTHMAIBbHBIX  YCIOBUH  OCaXJACHMUS
KpUCTANTHYECKUX U aMOp(HbIX ocaakos. [Tomydenue rpaBuMeTpuyeckoit OpMBbl.
Hctounuku mnorpemHocteil. ToYyHOCT M MyTH MOBBILIEHUS TOYHOCTH TI'PaBUMETPUUYECKUX
onpezaeneHuil. Beluncienus B rpaBUMETpUYECKOM aHanu3e. KoHKpeTHble IpUMEphl MPAKTHUYECKHUX
ornpeseneHui. JHlocTouHcTBa u HEeJ0CTaTKU IpPaBUMETPUYECKOTO aHanus3a.
OnexTporpaBUMeTprUUecKuil aHanu3. CynHOCTh METO/la OCaJUTEIbHOTO TUTPOBAaHUS. MHIMKATOpPHI
UCIIOJIb3YEMbIE B 3TOM MeTojie. [IpuMepsl KOHKPETHBIX ONPEIEICHUH.

Mogayas 3.

IIpoGooTdop U MPOGONOATOTOBKA.

[Tonsatne mpoObl. Bumel mpob: TouyedHasi, TeHepalbHAs, MPOMEXKYTOUHas, JlabopaTopHasi,
KOHTpodbHasg. OTO6op mpoObl chimyunx MaTepuanoB. IIpoGomoaroroka. ®opmynsl Puuapnca-



Yeyorra u J[emonma—Xansdepnans. Oroéop mpod B TBepabix Marepuanax. Otbop mnpoOsl B
KHUJIKOCTSIX, IPUPOAHBIX U CTOYHBIX Bojax. OTOOp MpoOHI B razax.

Metoap! BCKpbITHS 1po0. PaznoxkeHne mpoObl «MOKPBIM» U «CyXHM» criocobamu. CrieruanbHbIe
METOJIbI PA3JI0KEHHSI: TEPMHUYECKOE PA3JIOKECHUE, TUPOTUAPOIIN3 U TUPOIIH3.

Monayas 4.

Metoabl pa3jejieHUs] U KOHIEHTPUPOBAHHUS.

WunuBuayanpHOE W TPYNNOBOE  KOHIIGHTpUpOBaHHWE. AOCONIOTHOE W OTHOCHUTEIIBHOE
KOHIeHTpupoBaHue. KolndyecTBeHHbIE XapaKTEpUCTUKU MeEToJa KOHLEeHTpupoBaHus. I[Ipumepsr
MCIIOJIb30BAaHUS METO/I0B KOHLIEHTpUpOBaHUs. Vcroib30BaHNE METOJJOB MACKUPOBAHUS, OCAXKICHUS
U COOCaXJCHUS JJI1 KOHIEHTPUPOBaHUA U pas3zeneHus: BemecT. [Ipumeps! onpenenenuit. Meton
OKCTPAKIIUM U €r0 OCHOBHBIE XapaKTEPUCTUKU. XpomaTorpaduueckue M COpOIUOHHBIE METOJIBI.
Merton duotaruu. [Tpumeps! onpeneneHui.

Kypc «AHaautndeckas xumus». U. 11.

Beenenne B ©XMA

OXMA — cocraBHas 4acTb aHATUTUYECKON Xxumuu. Kiaccuduranus Gu3nKo-XMMUYECKHX METOJI0B
aHanmu3a. AHAIUTUYECKMM CUrHan Kak HHpopMaTHBHAas  (YHKIUS COCTaBa  BEIIECTBA.
OtHocurenbHbIN XapakTep usMepeHuid B ®XMA. Dtanonsl. JInHeNHHbI AMana3oH OIpeneIsieMbIX
KOHIIeHTpauuil. YyBcTBUTENBHOCTh MeTOJa. BepxHuil 1 HIkHUM npenensl o6HapyxeHus. Popmyna
Kaiizepa. MeToapl KOJIMYECTBEHHBIX M3MEPEHUI (BHEUIHErO M BHYTPEHHErO CTaHIapTa, J00aBOK,
TUTpOBaHUs, TuddepeHmranbabie MeToabl) B DXMA, UX XapakTepuCTHKa U YCIOBUS NMPUMEHEHUS.
AHaJIUTHYECKHUE U METPOJIOTUYECKUE XapaKTEPUCTUKH.

MoayJas 5.

CrnexTpaJjibHbIe METOJAbI AHAJIH3A.

[TonydyeHne XHWMHUKO-aHAJIUTHUYECKOM WHGOpMALMK TNpU B3aUMOACHCTBUU 3JIEKTPOMArHUTHOTO
u3TydyeHus ¢ BemecTBoM. Kiaccudukanus CHEKTpajJbHbIX METOJOB aHanu3a. ATOMHas U
MOJIEKYJISIpHAs CIEKTPOCKONHS. AGCOPOIIMOHHBIE U YMUCCUOHHBIE METObl aHAIM3A.
ATOMHO-?MHCCHUOHHBIM CIEKTpalIbHBIA aHanu3. TeopeTHuueckue OCHOBBI ATOMHO-IMHUCCHOHHOTO
CHEKTPAJILHOTO aHanu3a. Buiael 1uiasM. ATOMHO-DMHCCHOHHBIE JIMHEHYAThIE CHEKTPHI. 3aluch
CHEKTPaJIbHBIX JIMHUNH B BHJE TepMOB. CXEMbI 3JEKTPOHHBIX IEPEXOJOB B aToMe IIEI0YHOIrO
Mmetaina. Pacnpenenenne bonpimana. @akTopbl, BIMSIONIME HAa WHTEHCHUBHOCTH CIIEKTPAJIbHBIX
munuit. [lporeccyt nonmzamuu u camonoriomieHus. @opmynsl Caxa u Jlomakuna — IllaiiGe.
CrniekTpanbHble MPUOOPHI U CHOCOOBI PETHUCTpAllMM CHEKTpa (BU3YyalbHBIHM, (oTorpaduueckuit u
¢dorornekrpuyeckuil). KauecTBeHHBIM aHanmu3, pacmM@pPOBKa SMHUCCUOHHBIX CHEKTPOB H
UJCHTUQUKAIMS SJIEMEHTOB IO MUX chekTpaM. KoiudecTBeHHble MeToAbl aHanuza. [IpakTuka
ATOMHO-3MHUCCHOHHON CHEKTPOCKONUHU. XUMHUKO-CIIEKTPaJIbHbIE METO/Ibl AaHATIN3A.
ATOMHO-?MHCCHOHHAass (OTOMETpHsl IUJIaMEHU. Buabl HHM3KOTEMIEpaTypHbIX IUIa3M M HX
xapaktepucTika biok-cxema mameHHoro ¢goromerpa. Bo3MokHOCTH MeTOAa U €ro OrpaHUYEHUS.
AHUOHHBIH W KaTHOHHBIM 3(dekTbl. MeToabpl KOMUYECTBEHHBIX OINpENeIeHu B IUIAMEHHOM
dorometpuu. [Ipenen obHapy eHUs, BOCIIPOU3BOIUMOCTb, CEIEKTUBHOCTh. O0IaCTH MPUMEHEHUS.
AToMHO-abcopOroHHast crniektpodoTtomerpus. OOmas xapakrepuctuka wmeroxaa. [lornomienue
JJIEKTPOMAarHUTHBIX  BOJIH  CBOOOJHBIMM  aromMamu. biok-cxema mnpubopa. Mcrounuku
MOHOXpPOMaTH4YeCKOro u3iaydeHus. CrnocoObl aToMu3aluu NnpoObl. Moaynarop, €ro Ha3HauyeHHE.
N30uparenbHOCTh, TOCTOMHCTBA U HEAOCTAaTKU MeTosa. CpaBHEHHE aHAIUTUYECKUX XapaKTEPUCTUK
METO/I0B aTOMHOM a0COpPOLIMU U ATOMHON IMUCCHUH.

MonekynspHas  cnekTpockonus. MeToabl  ONTHYECKOM  MOJEKYJISAPHOM  CIIEKTPOCKOIIMH.
[Tornomuenue 3MEKTPOMarHUTHOIO M3IYYEHHsS] MOJIEKYJIAMH. DJIEKTPOHHBIE NEPEXOAbl U CIEKTPBI
TOTJIONICHHS MOJIEKYIT. CXeMbI 2IEKTPOHHBIX Tepex0/10B. CpaBHEHHE aHAINTHYCCKHIX cHrHatoB d-d”
[IEPEX0H0B, MEPEXOA0B C MEPEHOCOM 3apsia U n-m nepexozoB. 3akoH byrepa- JlambGepra-bepa.
Monspasii k03¢ dunuent mornomieHuss CrocoOsl ero ompeneneHus. ONTUMHU3ANMS  yCIOBUN
aHATUTHYECKUX ompeneneHuil. Beibop cBeroduinbTpa. KOHTpacTHOCTh aHAIMTUYECKON pEaKLUH.



Otknonenus ot 3akoHa byrepa-JlamGepra-bepa. CpaBHeHHe (OTOMETpUN U CHIEKTPO(HOTOMETPHUH.
Anmaparypa sl CIIeKTpo- U (POTOMETpHYECKUX H3MepeHU. XapaKTepucTuka (OTOMETPUUECKHUX
METONOB aHanm3a. M30uparenbHOocTh B crekTpodoromerpun u ee oOecrneuenue. [lpunimn
aJJUTUBHOCTH TMOTJIOLIEHUs. AHaiu3 OHHAPHBIX PAcTBOPOB 3JEKTPOJIUTOB. TOYHOCTH M
BOCIIPOM3BOAMMOCTb  Pe3yJabTaToB  (OTOMETpUUECKUX  ompeneneHuit. JuddepennmanbHas
¢doromerpus. MeTtox OHO- W JABYCTOpPOHHEW JuddepeHuanbHON (oTomMeTpuu. MeToasl
CHEKTPOPOTOMETPUIECKOTO TUTPOBAHUS.

TypOuaumerpudeckuid 1 HederoMeTpUUecKuil MeTobl aHanau3a. PaccesHue cBeTa TUCIEPCHBIMU
yactunamMu. CBsI3b ONTUYECKOW IUIOTHOCTH C KOHIeHTparuei. Koagdumuenr MmyTHocTH pacTBopa.
Teopernueckue ocHOBBL. YpaBHeHue Paned. TpebGoBaHus mnpenbsABiseMble K HCIOIb3yEeMbIM
peakiusaM. TypOuanmMeTpruueckuii KHHETUYECKU MeTO. BO3MOKHOCTH METOJIOB.
JlromuHecueHTHble MeToabl aHanmu3a. dnyopecueHuus u - Qocdopecuenuus. Ilpumenenue
DHEPreTUUecKoi auarpamMMbl SIOJOHCKOIO INpPH PAacCMOTPEHUM CUHIJIET-CUHIJIETHBIX M CHHIJIET-
TPUILIETHBIX 3JIEKTPOHHBIX IepexosoB. KomebarenbHas penakcalyss U BHYTPEHHsSI KOHBEpPCHS.
KBaHTOBBII 1 SHEpreTndeckuii BbIxoabl. MaKkTopkl, BIUSAIONINE HA HHTEHCUBHOCTD (PIIyOpECIICHIINH.
TemneparypHoe Tymenue ¢iayopecueHuu. [Ipasmio Ctokca-JIommenst. CBsi3b CTPOSHUS MOJIEKYJIbI
OpPraHMYECKOI'0 COEIMHEHMSI C €ro CHOCOOHOCThIO K (hIyopecueHIUHU. 3epKaibHash CUMMETPHS
CIEKTPOB MOIJIOIIEHUS M M3Iy4eHHs. 3akoH BasunoBa. ®nyopecueHUuss U CTPOCHHE MOJIEKYJL.
Cxema QuyopuMeTpudyeckux Hu3MepeHud. BpIOOp NepBHYHOrO M BTOPUYHOI'O CBETO(PUIIBTPOB.
KonunuectBennsiii ananus. KonuenrpauuronHoe tymenue. O01iasi XapakTepucTUKa METo/1a.

Mopnyas 6.

DJIEKTPOXUMHUYECKHE METOAbI AHATU3A.

Knaccudukanms DOXMA. Kiaccupukamust  3JIEKTPOJOB M DICKTPOXUMHUECKUX  STUCCK.
[Tonsspusyemble M HEMOJApU3yeMbIE 3JIEKTponabl. BonbrammepHsle Kpusble. [cnonb3yemble
XUMHYECKHE M DJIEKTPOXUMHYECKHE PpEaKlMM, TpeOOBaHUS, MPEABABISEMBbIE K ITHUM DPEAKIHSIM.
Bosmoxnoctn OXMA.

Kongykromerpus.  OOmiast ~ XapakTepucTUKa  MeToja.  YJAenbHas W DKBHUBAJIECHTHAas
3JIEKTPONPOBOAHOCTL  pacTBOpoB.  IloaBumkHOCTM  MOHOB. IIpsmMas  KOHAYKTOMETpUSA H
KOHJYKTOMETpHUYECcKoe TUTpoBaHHe. Kpusbie TuTpoBaHus. PakTOpBhI, BIMSIOLNIME HA XOJ KPHUBBIX
TUTpoBaHusA. IlpuHuuNuanpHas cXxeMa YCTAaHOBKU Ul KOHAYKTOMETPUYECKMX H3MEPEHH,
UCIIOJIB3YEMBIE  JJIEKTPOABI. BO3MOXXHOCTM METOJa, JOCTOMHCTBA, HENOCTaTKu. IIpumepsl
omnpeneneHuii. BricokoyacToTHoe TuTpoBaHue. OcoOeHHocTH Merona. [IpuHUIMIUanbHAs cxema
yCTaHOBKH. lcnosb3yemble  MHIAYKTUBHBIE M €MKOCTHbIE  s4eWKH. DopmbBl  KpPUBBIX
BBICOKOYACTOTHOTO TUTpoBaHus. Annaparypa. Bozmoxknoctn Mmerona. ITpuMeps! onpeneneHui.
[Horenunomerpus. Onpenenenne merona. Mcnons3yemble ranpBaHndeckue sueiiku. MuaukaTopHsie
MEKTPOJABl U 3JNEKTPOJbl CpaBHEHHUs. JIOHHAHOBCKUH W JUQPQPY3UOHHBI MOTEHIMAIBI.
Knaccugukanus MOHOCENEKTUBHBIX 3JIEKTPOJI0B. OCHOBHbBIE XapaKTEPUCTHUKU HOHOCEIEKTUBHBIX
9JIEKTPOJIOB pa3IMuHBIX THUMOB. IlpuumHbl 00ycnaBiMBaroUIe H30UPATENbHOCTh SJIEKTPOJIOB.
VYpaBHenne Huxonbckoro—2itizenMana. Mertoapl ompeneiaeHuss KO3()PHUIMEHTOB CEIeKTUBHOCTH,
BEPXHEr0 M HIDKHEro mpezena oOHapyKeHUs. YTI0BOH K0d(pUIMEHT >JIeKTpOoAHON (YHKIUH.
Metoapl KOIMYECTBEHHBIX ONPENEICHUN W YCIOBUS MX NpUMeHeHMs. lIpsmas noreHmumomerpus
(pH-metpusi, monomerpus). Bo3moxknoctn metoma. Metoasl TtutpoBaHuii. OO0paboTKa KPHBBIX
MOTEHLIMOMETPUYECKOTO TUTPOBaHUsA. MeTobl 100aBOK.

Bonbramnepomerpudeckre MeTojbl aHanu3a. Kiaccuueckas mnoisiporpadusi, OCHOBBI METOJa.
[TpunuunuanpHas cxema nojsiporpaduyeckoil ycraHoBKU. Vcnonb3yemble 31eKTpoabl, TpeOoBaHuS,
IpeabsABIseMble K d3JeKTponaM. KpuBble mnoispusalvy HMHAUKATOPHBIX 3JIEKTPOAOB. PTyTHBIN
Kalmarouuid 3JIEKTPOJ, TBepable dnekTponbl. llomaporpammer. HMHTepnperanuss mNOJSIpOrpaMM.
Ocrarounblii W  KOHAEeHcAaTopHbli Toku. DapaneeBckuil Tok. CBONCTBAa INpPEAEIBHOTO
muddy3noHHoro Toka. YpasHenue UnbkoBuda. YpaBHeHue nossiporpaduueckoil BoaHbl. CBoMCTBa
NOTEHIMaja TMONXyBOJHBL. BpiOOp W HazHaueHue mnossporpaduueckoro (ona. KauecTBeHHBIH
nossiporpaduueckuid  aHanu3. KonuuecTBeHHBIH aHaiu3. AHOMAlUMU Ha MOJSpOrpapuuecKux
kpuBbIX. llomsporpagusi HeopraHMYeCKUX M OpraHudeckux coeauHeHuil. CoBpeMeHHBIC



HalpaBJIeHUs  Pa3BUTHUSA  BoibTammepoMerpuu. OOmacTM  WCHOJB30BaHUA.  Bo3MOXKHOCTH,
JIOCTOMHCTBA M HEAOCTATKM METojAa. AMIIEpOMETpUYEcKOoe THTpoBaHue. OOmias xapakTepUCTHKa
MeToa. BeiOop ycnoBuii aMmnepoMeTpuueckux uaMepeHuil. [lpuHnunuanbHas cxema yCTaHOBKU IS
aMIIEPOMETPUYECKOTO  TUTPOBaHUA. THUIBI  KPUBBIX TUTpPOBaHWs. buammnepomerpuueckoe
TUTPOBAHUE, YCIOBHUS aMIIEPOMETPUYECKUX H3MEPEHHUM C ABYMS HHAUKATOPHBIMU JJIEKTPOJAMH.
Kpussie TutpoBanus. Bo3aMoXHOCTH, JOCTOMHCTBA U HEAOCTAaTKU MeTona. ITpuMepsl npakTudeckoro
UCIIOJIb30BaHUs.

Kynonomerpuueckuii meron ananusza. Kinaccudpukanus MeTonoB KyloHoMeTpuu. OObeIMHEHHBbIH
3akoH @apanesd. Beixox mo Toky. lIpsmas KyloHOMETpUsS M KYJIOHOMETPUYECKOE THUTPOBAHUE
Ocob6ennoctu Meto0B. KynoHoMmeTpus Ipy KOHTPOJIUPYEMOM MOTEHLUANIE U IIPU KOHTPOIUPYEMOM
toke. [lonspusannonnsie kpuBble. Bribop moreHnumana padoyero 3iekTpona. Pacuer xoiamuecTBa
JJIEKTPUYECTBA, 3aTPAYCHHOIO Ha AJIEKTPOXMMHUYECKYI0 peakuuioo. llpuHnunuansHas cxema
KyJIOHOMETpHUECKOi ycTaHoBkH. OOnacte npumenenus. Kyinonomerpudeckoe TurpoBanue. Brioop
TOKa 3JeKTposinza. OCOOEHHOCTH TIeHEpHUPOBAHHOrO TUTpaHTa. CrocoObl MHIMKALMM KOHEYHOM
TOYKM TUTPOBaHUS (BU3yaJbHble U MHCTpYMEHTalbHbIE). [IpuHIMNMaNbHAs cXeMa YCTAaHOBKHU IS
KYJIOHOMETPUYECKOrO0 THUTpoBaHMs. [IpakThueckoe NIpUMEHEHHE METOAA, €ro JOCTOMHCTBA U
HEJIOCTATKHU.

OnexkTporpaBuMeTpudeckuil anaiau3. CriocoObl BBINONIHEHUS onpeaeneHuil. O0mas xapakTepucTika
merona. [Ipoueccsl, mpoTekaromue Ipu  3IekTpoiause. Bbibop  31ekTponoB.  YcioBus
aJIeKTpoocaxaeHus. TpeboBaHus, NpeabsBiIseMble K ocaikaM. Vcronb3oBaHUE 3JIEKTPOOCAKICHUS
JUIsL  Leled KOHLUEHTPUPOBAHMS, ONPENCIICHUS M pa3felieHusd. BHYTpeHHUN 3IeKTposus.
JlocTonHCTBa ¥ HETOCTATKA METO/A.

Moayas 7.

XpomaTtorpaduueckne MeToabl. JIpyrue MeToAbl aHAJIN3A.

7.1 Xpomarorpaduieckue METOIbI.

Teopernueckue OCHOBBI XpoMaTorpapuuecKux METO10B

Henu, 3amaun u 06sacTH NMPUMEHEHHsI XpoMaTorpauyeckux METOJIOB aHaiu3a. XpomaTrorpamma.
[Tapametpsl yaepxkuBaHus. DOU3NKO-XUMHUYECKHE OCHOBBI XpoMmarorpaduueckoro mpolecca.
Knaccupukanus MeronoB Xxpomarorpaduu MO arperarHomMy COCTOSHUIO (a3, MO0 MeXaHU3MY
paszneneHus M crnocoOy odopmieHus mnporecca. OCHOBBI XpOMaTOrpagUuecKoro pasJeneHusl.
OcHoBHOM 3akoH Xpomarorpapuu. B3auMocBsI3b BBIXOJHOW KpPUBOW M HM30TE€PMBI COpPOLMHU B
KOJIOHOYHOM XpomaTtorpauu, aHaIUTHYECKUH acmeKkT »5Toi 3aBucuMocTu. KoadduuneHt
pacnpeneneHus U KodQPuIUeHT pazaeneHus. DaxkToppl, BIMSIONIME HAa CKOPOCTb JIBUKEHHS
xpomarorpaduyeckoit 30Hbl. Teopusi TeopeTHueckux Tapesok. Teopernyeckas Tapenka. BeicoTta
SKBUBAJIEHTHOUN TeopeTuueckoi tapenku. Kunerndeckas Teopus xpomarorpadun. YpaBuenue Ban-
Heemrepa. Kputepuu spdexTuBHOCTH Xpomatorpaduueckoro mpouecca. CreneHb paszfaeleHus U
KpuTepuil cesnieKTuBHOCTH. Kputepuii paznenenns. OnTumMu3anus IpoLeCCOB pa3AeIeHUs BEIECTB.
lazoxxuakoctHass xpomarorpagusi. OOmas XxapakTepucTuka Mmeroaa. llpuHuunuanbHas cxema
ra3oBoro xpomarorpada. VYcTpoiicTBO U HazHaueHHEe y370B Xpomarorpada. TpebGoBaHus,
NpeIbsABIsEMble K HEMOJIBWKHOM M TOABWKHOM ¢azaM. JleTekTopsl, HMX KiIaccupukauus Hu
TpeOOBaHUS K HUM.

Mertonpl uaeHTHU(PUKAIIMK BEUIECTB B Tra30Bod Xpomartorpaduu. JluHeiHble u snorapupmMudeckue
UHJACKCHl ylaepkuBaHHUA. KoOppensiuoHHbIE ypaBHEHMs: CBsI3b IapaMETPOB  yIEP’KUBAHUS
KOMIIOHEHTOB C UX (U3UKO-XUMHUYECKHMMH  cBoiictBamu. KauecTBeHHBIH aHamu3 1O
JorapupMHUECKUM HHJEKcaM yaepkuBaHus KoBaua. MeTosbl KOJIMYECTBEHHOTO aHAIM3a: METO]
a0COIOTHOW TIpaayWpOBKH, METOJI HOPMHUPOBKH, METOJ BHYTpPEHHEro craHjaprta. IlompaBouHbie
KOO(QPUIMEHTH K TMJIOMAAIM THKOB. IlIpuMepsl NPaKTUYECKOTO HCIOJIb30BAHUS Ta30BOU
XxpomaTorpaduu.

XKunkoctHas  xpomarorpadus. Kiaccuduxanms  MeTOJOB  KMAKOCTHOH — Xpomartorpaduu.
OcoGennoctu BOXX. IlpuHuunuanbHas cxema >KUJIKOCTHOrO XpomaTorpada BHICOKOTO JaBJICHHUS.
Tunel nerektopoB B BOXX.

Kunkoctao-aacopommonnas BDOXXX. HopmanpHo-(a3oBeiii u  oOpamieHo-()a30BbIii  BapHaHTHI:



COpOCHTHI, JJIOCHTHI, pa3JelseMble BemecTBa. Tumbl B3ammojeiictBus B BDXX: copOent-
BEIIIECTBO, COPOEHT-DIIIOCHT, DJIIOCHT-BEIIeCTBO. YpaBHeHHe KHokca. ®DakTop €MKOCTH, €ro
¢usuueckuit cmpica. ['paguentHoe smroupoBanue. BnusHue >(QQEeKTHBHOCTH, CENEKTUBHOCTU U
€MKOCTH KOJIOHKM Ha pa3fielieHue aHAIU3UPYEeMbIX BEHIeCTB. MeToAbl MIACHTHU(PUKAIUU BEIIECTB U
KoJnuecTBeHHOT0 aHanu3a B BOXX. JlocronHncTBa u Hemoctatku BOXKX.
HNon-napuast xpomatorpadus, NpUMEphl MPAKTHYECKOTro ucmoyib3oBanus BOXXX B anamuse.
PacnpenenurensHas Oymaxnas  xpomatorpadusi. OcHOBBl ~ OymMakHOW  Xpomarorpadumu.
[TonBuxHass u HemonaBwkHas ¢a3bl. MHKCOTPONHBIN psaa  pacTBopuTeneil. TpeOoBaHus K
xpomarorpaduyeckoir Oymare. Xpomarorpaduueckue mnapameTrpsl. THUIIBI  XpOMaTOrpamM:
OJIHOMEpHasi, IByMepHasi, Kpyroas, a5iekTpodopernueckas. MerogodpamieHHbIX (a3. 3aBUCUMOCTh
(dopMBI ISITHA OT BUJIA U30TEPMBI pactpeaeacHus. MeTopl HACHTU(PHUKAIIMHA BEIIECTB HA OyMaXKHON
xpomaTtorpamMme. KonmuecTBeHHBI aHanu3 B MetoAe OymaxHoW xpomartorpaduu. JlocronHcTBa U
HenocTaTku Merosa. O01acTh MPUMEHEHUSI.
HNonoobmennass xpomarorpadus. CymHocTs MeTofa. TpeOoBaHUS, MPEAbSIBISEMbIE K PEaKIHIM
noHHOTO oOMeHa. OcoOeHHOCTH MOHOOOMEHHOW xpomatorpaduu. MoHOOOMEHHOE paBHOBECHE.
Koncranra nonsoro oomena. M3orepmbl HOHHOTO 0OMeHa. 3aBUCUMOCTH (POPMBI U30TEPMbI HOHHOTO
oOMEHa OT KOHCTaHTBl HOHHOro ooOmeHa. Koadduuuentr cenexruBHOCTH. CHHTETHUYECKHUE
noHoobMennele cMmoubl. Kiaccudukanus, cunte3 u cBoiictBa. CopOuuoHHbIe psinbl. Bumabl
00MEHHOM eMKOCTH HOHOOOMEHHHKOB. BBHIOOP ONTUMaIBHBIX YCIOBHI HMOHOOOMEHHOTO Pa3AeTeHUs
BemiecTB. [IpuMeHenne HOHOOOMEHHOH XpomaTtorpaguu B aHATUTHIECKOW XMMHUU OPTaHUYECKUX U
HEOPraHWYECKUX COEIMHEHUN: pa3/ieJIeHue, OYUCTKA, KOHLEHTpupoBaHWEe U T. A. [lpumenenue
MOHOOOMEHHOW Xpomarorpaduu B TEXHOJIOTMYECKHX mporeccax. Monnas xpomarorpadus. biok-
cxeMa HOHHOro xpomarorpada. Paznensiomue ¥ KOMIIEHCAIIMOHHBIE KOJOHKHU. JleTeKTOpBHI.
[Ipumenenue B aHaNTUTUYECKON XUMUU. AHATUTUYECKHE BOZMOKHOCTH METOA.
['enp-xpomarorpadus. [lomBwxknas u HemoABmkHasg (as3pl. OOlee ypaBHEHHUE, OMKCHIBAIOIICE
nporecc renb-xpomartorpadun. CopOeHtsl. OOmmMiA, BHENIHUNA W BHYTPEHHUH OOBEMBI KOJIOHKH.
[Tapametpsl amoupoBanusi. BeipaxkeHue kodQpuiineHTa pacupeesieHnus U KOHCTAaHTbl JOCTYITHOCTH.
BosmoxHocTu renp-xpomarorpaduu. [Ipumeps! NpakTHYECKOT0 UCTIOIb30BAHMUS.

ABTOMaTH3a1Ms ¥ KOMIIBIOTEPU3ALAS aHATUTUYECKUX ONPENETICHUN
ABTOMaTHYECKU M aBTOMATHU3MPOBAHHBIN aHANIM3: LETU U 3a7aud. J[MCKpeTHble aBTOMATUYECKUE
aHasm3atopsl. [IpuHIun newcTBus, AOCTOMHCTBA M HeAOCTaTKU. [IpoTodHble METOABI aHanIM3a.
HenpepsiBHBINM NMPOTOYHBIN aHAIU3 M MPOTOYHO-UHKEKIIMOHHBIN aHaIN3. AHAIN3 TPOMBIIUICHHBIX,
HNPUPOIHBIX, OPTAaHUUECKUX U ONOJIOTHYECKUX OOBEKTOB.

Macc-cnekTpomeTpudeckue MeTobl. TepMuiueckue METoAbl aHaIn3a
Macc-cniektpomerpudeckue Meronabl. CymHOCTP MeToAa. AHaJIW3 OpPraHMYECKHUX BEILECTB.
OneMeHTHbIN aHanu3. TepMuyeckue MEeTo/Ibl aHalln3a.

4. O0beM y4eOHOH JUCHUIINHBI

Bcero 3 cemecTp 6 cemecTp
Buabl yueOHoii padoThI B3au. | Bakax. | B3au. | Bakaa. | B3au. | B akan.
ell. yacax el yacax el yacax
Obwan TPYAOEMKOCTY) 4 g 540 8 288 7 252
AUCHHUILIMHBI 110 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 9,3 336 4.9 176 4,4 160
Jlexruu (JIek) 3,6 128 1,8 64 1,8 64
[Mpaktuueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
JlaGopaTopusie padots (JIP) 4 144 2,2 80 1,8 64
CamocrositesbHas padora (CP) 4,7 168, 4 3,1 112 1,6 56
CaMOCTOSITETbHOE U3YUYEHUE 4.7 168 3.1 112 1,6 56
a3/1EJI0B JUCIUILINHBI
Bujx koHTpos: 1 36 3a4eT C OLeHKOi 13K3a|MeH36




Bceero 3 cemecTp 6 cemecTp
Buanbi yueOHoii padoThl B 3au. en. B acrp. B 3au. en. B acrp. | B3au. | B acrp.
yacax yacax el. yacax
O6was TPYAOCMKOCTE | 405 8 216 7 189
MUCHUILIMHBI 110 Y4e0HOMY IJIAHY
KonraktHas pa6ora (KP): 9,3 252 4,9 132 4,4 120
Jlexiuu (JIek) 3,6 96 1,8 48 1,8 48
[Mpaktuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabots (JIP) 4 108 2,2 60 1,8 48
CamocrositesibHas padora (CP) 4,7 126 3,1 84 1,6 42
CaMOCTOsTEIbHOE W3YYCHHUE 4.7 126 3,1 84 1,6 42
a3JIeJI0B JTMCIIUILUIHHBI
Buja koutpoJs: 1 27 3a4YeT ¢ OIEHKOH 13K37Meﬂz7

AHHOTanus paboueil mporpaMMbl TUCITUATITAHBI
«Oprannyeckasi XUMHSD
1. Heap AMCHUIUIMHBI — TPUOOpPETEHHE CTYACHTAMH 3HAHUW O CTPOCHUHU OPraHUYEeCKUX
COCIMHEHUH, OCHOBHBIX XUMHUYECKUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHUYECKUX COCTUHEHUU U

METOHaxX HX IIOJYYCHUS, KaK IMIPOMBIIUICHHBIX,
JUCHUIIIIMHBI SABJIAIOTCA q)OpMPIpOBaHI/Ie npeacr
OpraHH‘IeCKOﬁ XUMHu, O (1)I/I3I/I‘ICCKI/IX U XUMHWYECKHUX

Tak ¥ JaboparopHbix. OCHOBHBIMHU 3aJadyaMu
ABJICHUM O TEOPETHYECKUX OCHOBAaX COBPEMCHHOM
CBOMCTBax, MeTOJax MOJY4YEHHUS PA3IUYHBIX KJIaCCOB

OpFaHI/I‘IeCKHX COGHHHQHHﬁ, a TaKXeE HpI/I06peTCHI/IC HAaBBIKOB HpI/IMeHeHI/ISI TeOpeTI/I‘IeCKI/IX 3aKOHOB K
pemeHI/no HpaKTI/I‘IeCKI/IX 3aaa4 XUMHUYECKOU TEXHOJIOTUN opraHqucm/Ix BCIIICCTB.
2. B pe3yabraTre uH3yyeHHMs AUCUMILUIMHBI 00ydamolimiics MO MNporpaMme cCHeHHAJINTETa

JOJIJKEH .

Obnadoamye cneayrImUMA KOMIETEHIHSIMHE:

DopmMupyeMbie KOMIETEHIMU

NHaukaTopsbl JOCTHKEHUS] KOMIIETEeHIUI

YK-6. CriocobeH omnpenensTh W peai30BHIBATH
NPUOPUTETHI  COOCTBEHHOW  JEATEIBHOCTH M
CIOCOOBI €€ COBEPIICHCTBOBAHUS HAa OCHOBE
CaMOOIICHKH W 00pa3oBaHUsi B TEYCHUE BCEH
PKU3HN

YK-6.1. OuenunBaer cBOM pecypchl U HX MPEIEIbI
(JINYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),
ONTUMAJIbHO MX HCIOJIB3YeT Ui YCIEHIHOIO
BBITIOJHEHUS TIOPYYEHHOTO 3a1aHuUs

YK-8. CrnocobeHn co3maBaTh U MOJJIEPKUBATH
0€30TacHbBIC YCIIOBHS KU3HEAEATEIILHOCTH, B TOM

YK-8.3. BrisiBaser npoOiembl, CBS3aHHBIE C
HApyIICHUSIMA ~ TEXHUKH  OE30MacHOCTH  Ha|

DKCIEPUMEHTAIBHBIX U PACUYETHO-TEOPETUYECKUX
paboT XMMUYECKOW HAPaBJIEHHOCTH

YrciIe TpU BO3HUKHOBEHHWM 4Ype3BbIYANHBIXpaOoueM MecTe; MpeajaraeT MEpONpHUSATHIX 10
CUTyaIuin MPEAOTBPALEHUIO YPE3BBIYANHBIX CUTYAITUI

OIIK-1Crnocoben ananmu3upoBath,OIIK-1.1. Cucrematusupyer " aHaJIM3UPYET
WHTEPIPETHPOBATh H  0000IIATh  Pe3yIbTaThIPE3yIbTAThI XAMHAYECKHX AKCIIEPUMEHTOB,

HaOMIOACHNH, M3MEpeHH, a TakXke pe3yJbTaThl
[pac4eToB CBOMCTB BENIECTB U MAaTEPHAJIOB

OIIK-2.1. PaGoTtaeT ¢ XUMHUUYECKHUMH BEILECTBAMU
C COOJTFOJICHUEM HOPM TEXHUKH OC30ITaCHOCTH

OIIK-2 CnocoOeH TMPOBOMUTh XUMHUYECKHUH
POBOL OIIK-2.2. Ucnonwp3yeT  CyLIECTBYIOUIME H
HKCIEPUMEHT C HUCIOJIb30BAaHUEM COBPEMEHHOTO
pa3pabaTbiBacT HOBBIE METOAMKH MONYYCHUS WU
000opymoBaHus, COONMIOAas HOPMBI  TEXHUKH
XapaKTepu3allul BEIIECTB M MaTepUANIOB  JUIS
0e30IMacHOCTH .
peteHwst 3a1a9 TpopecCHOHATHHON
NesITeIbHOCTH
OIIK-3 Crnocoben  npumenstb  pacueTHO-OIIK-3.1.  TlpumeHseT  TeopeTHYecKHe H




TCOPCTUUCCKHUEC MCTOABI IJId H3YUYCHUS CBOﬁCTBHOHy:BMHHpH‘-IeCKHC MOJCIIM TIPpU PCIICHHUU 3a1aY
BEIICCTB U MPOIIECCOB C UX y4aCTHEM, UCHOIb3YSIXHUMUYCCKON HAIIPABICHHOCTH

COBPEMEHHOE IPOrpaMMHOE o0ecrieueHrne 1 0a3bl
NTAHHBIX PO(ECCHOHATBHOTO Ha3HAYCHUS

B pesynbrare u3ydeHus AUCUUIUIMHBI 00yYarOIIUICS TOIDKEH:

3uamo:

— TEOPETUYECKHE OCHOBBI CTPOCHUS U CBOMCTB Pa3JIMYHbIX KJIACCOB OPraHUYECKUX COCINHECHHU;

— c1ocoObI MOYYeHUS U XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHEHUN;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPTAaHUYECKUX PEaKIIMii;

— TEXHHUKY 0€30MacHOCTH B TaOOPAaTOPHH OPraHUMYECKON XUMUH,

Ymemos:

— IPUMEHATH TEOPETUYECKUE 3HAHUS U CUHTE3a OPraHUYECKUX COCIMHEHUN PAa3IMYHbIX KJIACCOB
Y IIPEICKA3aHMs MEXAHU3Ma U PE3yJIbTaTa OPraHUYECKUX PEaKIIHii;

— AHAIM3UPOBATh U IIPEICKA3bIBATh PEAKLIMOHHBIE CBOMCTBA OPraHUYECKUX COCIUHECHU,

— COCTAaBIISITh CXEMbI CUHTE3a OPTaHUUECKUX COCAMHEHUH, 3aJaHHOTO CTPOCHHUS,;

— CHHTE3MPOBATh COCAMHEHUS 110 MPEJI0KEHHON METO/IHKE;

— TPOBECTH BBIJIEICHUE U OUYMCTKY CMHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUUECKUX 3HAHUUI
110 OPraHNUYECKON XUMHH.

Bnaoemp:

— OCHOBaMM HOMEHKJIATYphbl U KJIacCU(PUKAIMN OPTaHUYECKUX COEIUHEHUH;

— OCHOBHBIMH T€OPETHYECKUMU IIPEICTABICHUSMHU B OPraHUYECKON XUMUM;

— JKCIEPUMEHTAJIbHBIMU METOJIaMHU MIPOBEACHUS OPraHUYECKUX CUHTE30B.

OCHOBHBIMH METO/IaMU UICHTU(PUKAIUN OPTaHUYECKUX COCAUHEHUN

— HaBBIKAMHU 00OCHOBAHMSI PAI[MOHATIBLHBIX CIIOCOOOB MOJTYYSHHs] OPTaHUYECKUX BEIECTB.

3. KpaTkoe conep:xkanue TUCHUTIIUHBI

Homenknarypa opranudeckux coeiuHeHH. Teopusi XMMHUYECKOrO CTPOCHHMS U HACBIIICHHbIC
yraeBogopoasl (YB). Ilpuponma koBanentHoM cBsizu. Dopmynsl Jlstouca. dopmanbHBIA 3apsi.
Oddexter 3amectutreneil. [IpoMexyTouHble COEIUHEHHS M YACTHUIbl, OPraHUYECKUX PEaKIUX.
OHeprertudeckass auarpamma peaknuu. Mexannsm peakuuu. Crepeonsomepus, €€ BHIbI U
o0o3HavyeHus. [IoHsATHE O KUCIOTHOCTH M OCHOBHOCTH coeAnHeHui (Teopuu bpencrena u Jlstounca).
Anudarnyeckue coenauHeHus. HacwlllleHHble W HEHAChIIEHHble YB. AJKaHbl, IHMKIOAJIKAHBI,
aJIKeHBbI, aJIKMHBI, MOJHEHb! (IUueHbl). B KaxaoMm kiacce paccMaTpUBAIOTCS CIEAYIOIINE Pa3/eibl:
U30MepHsl, HOMEHKIIATYpa, (pu3ndecKre U XMMUYECKHe CBOICTBa, CIOCOOBI MosTydyeHHsl. MeXaHu3Msl
peakuuii. JHepreTHYecKas quarpaMmmapeakiifii.

Apomaruueckue coeuHenus. Teopun apomatnyHocTH. CoerHeHHs OEH30IbHOTO pAAa.

Nzomepus. Homenknarypa. CriocoObl mosrydeHusi. XMMUUECKHE CBOMCTBA. BiusHue 3amectureneii B
OEH30JIbHOM KOJIblI€ Ha HAIPaBJIEHUE H CKOPOCTh PEAKIIUNA ANIEKTPOPHILHOTO 3aMeIEeHUs.
lanorenonpousBonubie. Knaccudukanus. Homenknatypa. AJKWI- U aJUTWITAJIOTEHUIBI,
apomarnyeckue ranoreHuanl. M3omepus. Homenknarypa. Crioco6sl nomyyenus. [IpoctpancTBeHHOE
U DJIEKTpoHHOe cTpoeHue. dusmueckue cpoiicTBa. Peakuuu HYKICOPHUIBHOTO 3aMeUIeHHUS U
oruieryieHua.  [loHATHE  HYKJIEOQMIBHOCTH M OCHOBHOCTM  PEareHToB.  AMOMJICHTHBIC
HYKJICO(PMIbHBIC PEareHTHI.

Mertamiopranndeckue coeiuHeHus. TUIIBI CBsI3€il B 3JIeMEHTOpPraHMYeCKUX coenHeHUsIX. CrocoObl
MOJIY4EeHUS JTUTUI- 1 MarHUHOpraHn4YecKux coennHeHui. Peaknus ['punbapa, mexannsm. Peaknun ¢
KapOOHUJIBHBIMH COETUHEHUSIMHU.

Cruptsl. ®enonbl. IIpocteie 3dupbl. DnokcucoenuHeHus. AbAeruabl, KeToHbl. KapOoHOBbIE
KHCJIOTBI M X IIPOM3BOJHBIEC. B KaKI0M KJlacce pacCMaTpUBAIOTCS CIEAYIOIIKE pa3ieiibl: H30MepHus,
HOMEHKJIaTypa, GU3NYECKrue U XUMUYECKHE CBOMCTBA, CIIOCOObI MOoTydeHHsl. MexaHU3Mbl peaKiuil.
Mamnonosslii 3¢up. [lonyuenune. Ctpoenune, CH-KucnotHocTs. Peakinu KoHaEHCAIIMM MaTOHOBOTO
3¢urpa 1 MaJTOHOBOM KHUCIIOTHI C aldbAeTUAaMH. AMUHOKUCIOTHI. [[MKapOOHOBBIE KUCIIOTHI.
A3zorconepxane coenquHenus. Hurpocoennnenus. AMUHBL. B kaxaoM Kiacce paccMaTpHUBAIOTCS
CIEyIOIINE Pa3/eibl: U30MEpHs, HOMEHKJIATypa, (GU3HuecKue U XUMUYECKHE CBOMCTBA, CIIOCOOBI



NOJIy4eHUs. MeXaHU3MBbl peaKkui.

A3za- u aumaszocoenuHeHud. [lomydeHue OuMa30COENMHEHUN pEAKIUMEd IUa30TUPOBAHUS: YCIOBHS
MPOBEJICHUS PEaKLMU U MexaHu3M. Pusnyeckue cBoicTBa. XuMuueckue cpoiictBa. [lonyduenue u
IIPUMEHEHNE a30COEAMHEHUM.

XUMUS TETEPOLMKIMUECKUX COSAMHEHU psiaa ¢pypaHa, nuppoia, THodeHa U TUPUAUHA.
be3omnacHsie mpreMbl 1 paBuiia paboThl B 1a00paToOpun OPraHMYecKOi XUMUU.

OO0mue wmetonasl paboTel B JlabopaTopuu opranudeckoi xumuu. Ilocynma, Hamboiiee dacTo
npuMmensemas B Jaboparopuu. HarpeBanme. Oxunaxnaenue. IlepememmBanue. Mertonabl
UICHTU(QHUKAIIMA M OYMCTKH OpPTraHWYECKHX BemecTB. VaeHTHU(UKAIMS OpPraHWYeCKUX BEILIECTB
MOCPEACTBOM pa3nuuHbIX BU0B Xpomarorpaduu (TCX, xpomarorpadus Ha Gymare, HOHOOOMEHHasI
xpomarorpadus, BOXKX), Temneparypsl miaaBieHuss U pedpakToMeTpur. MeToabpl CHEKTPaIbHOM
UACHTU(DUKAIIMN OPraHUYECKUX COCTUHEHUI.

Lenu u 3amaun SKCIIEpUMEHTa B OPraHUYeCKOM CHHTe3€e. TeopeTndeckre OCHOBHI mporiecca. Brioop
ycnoBuil peakuuu. Pacder cuntesa. OOmiue mpaBuia MOJATOTOBKU M MPOBEIEHUs CUHTe3a. TexHUKa
6e3omacuoctu. Ilpubop s mposenenust cunresa. [IpoBeaenue ombiTa. KoHTpomb 3a Xomom
peakuuu. Bpinenenue, ouncrka M aHaiau3 OpoAaykTa. CHHTE3bl BEUIECTB PAa3jIMYHBIX KIIACCOB
OpraHUYECKHUX COeNMHEHM. [IpoBeneHne FKClIepUMEHTAIbHBIX METO0OB UCCIIEIOBAHUSI PEAKIUI.
[IpoBenenue peakiuii, IPOTEKAOUIUX 10 MEXaHU3MAM:

- HyKJI€O0()UITBHOTO 3aMEIlIEHHUSs] — CUHTE3 TaJIoreHaIKaHOB,

- HyKJICOHUIBHOTO TPUCOEAMHEHUSI — CHHTE3 CIIOKHBIX 3()UpOB KapOOHOBBIX KHCIOT, aMHJIOB
KapOOHOBBIX KUCIIOT, a30TCOIEPKALIUX aIbJAECTHAOB U KETOHOB;

- AMEKTPO(UIBHOTO 3aMEUICHUS B apOMAaTUYECKOM pSAYy — PEaKIMH HUTPOBAHUS, OPOMHUpPOBAHMS,
Cynb(hUPOBAHNUS;

- peakuuina3oTHPOBAHUANA30COUETaHUS; -PEAKIIUIOKICIIEHUsI(CUHTE3alleToHa, 1, 4-

OCH30XMHOHA, OEH30MHOMN KUCIOTHI) U BOCCTAHOBIICHUS.

4. O0béM yueOHOI padoThI

Bcero 3 cemecTp 4 cemecTp
Buabi yueOHol padoThl B3au. | Bakan. | B3au. | Bakaxn. | B3au. | B akaa.
el. yacax el. yacax el. yacax
s TPYAOEMKOCTL 4 5 576 6 216 10 360
TUCHUILIMHBI 110 Y4e0HOMY IJIAHY
KonraktHas pa6ora (KP): 9,8 352 3,1 112 6,7 240
Jlexiuu (JIek) 2,6 96 1,3 48 1,3 48
[Tpaktrueckue 3anstus (113) 3,6 128 1,8 64 1,8 64
JlaGopatopubie pabotsl (JIP) 3,6 128 - - 3,6 128
CamocrositesbHas padora (CP) 4,2 152 1,9 68 2,3 84
CaMocTOsATeIbHOE U3YUYCHUE 4,2 152 1,9 68 23 84
a3/1eJI0B TMCIUIIINHBI
Buja xoHTpoOIS: 2 72 JK3aMeH JK3aMeH
1 | 36 1 | 36
Bcero 3 cemecTp 4 cemecTp
Buabl yueOHoii paboThI B 3au. e, B acrp. B 3au. ex. B acrp. B 3au. e B acrp.
yacax yacax yacax
O6mas TPYAOCMKOCTE ) o 432 6 162 10 270
MUCHUTINHBI TI0 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 9,8 264 3,1 84 6,7 180
Jlexiuu (JIek) 2,6 72 1,3 36 1,3 36
[Mpaktuueckue 3anstus (I13) 3,6 96 1,8 48 1,8 48
JlaGopaTopusie padoTs (JIP) 3,6 96 - - 3,6 96
CamocrosiTesnHasi pa6ora (CP) 4,2 114, 6 1,9 51 2,3 63
CaMOCTOSATEIbHOC U3YICHHE 4,2 114, 6 1,9 51 2,3 63
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AHHOTanus paboueil mporpaMmbl JUCHUTLTAHBI
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a31CJI0B JTUCHUITIIINHBI
Bua koHTpoOJIA:

54

1 1

1. Henu AucuMINHBI

— PAcCKpBITh CMBICII OCHOBHBIX 3aKOHOB, YIPaBJIIIOIIMX XOAOM XMMHMYECKOTO IpOoILecca, MOKa3aTh
00JacTu NPUIIOKEHUS STHUX 3aKOHOB M HAy4YUTh CTYJEHTa I'PaMOTHO NPUMEHSTh UX MpPU pEIICHUU
KOHKPDETHBIX TEOPETHYECKMX M IPAKTUYECKUX 3a4ad, IOHATh OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH IPOTEKAHMS XUMHUYECKHUX IIPOLECCOB U pOJIb KaTalu3a Uil XUMHUYECKOH
TEXHOJIOTHH.

—I0Ka3aTh 3HAa4YeHHWE (PU3UYECKONW XMMHUU KaK TEOPETHUECKOW OCHOBBI MPOIECCOB XHUMHUYECKON
TEXHOJIOTUH,

—BBIPa0OTaTh y CTYJIEHTOB HAaBbIKM IPUMEHEHHUs [OJYYEHHBIX 3HAHUN I8 NpefcKa3zaHus
IPUHUUIINAIBHOM  BO3MOKHOCTH  OCYILECTBIICHHsI, OIPENCIICHUS  HAIpaBJICHMsS, CKOPOCTH
IIPOTEKAaHUs U KOHEUHOI'O pe3yJIbTaTa XMMHUYECKOT O IIPOLECCa;

—YSACHUTb Ba)XHOCTb YCTAHOBJICHUS MEXAHM3Ma M METOJOB HAXOXICHUS CKOPOCTEHM XUMHUYECKHX
pEAKUHU U UX MPAKTUYECKON pealn3allny;

—JaTh  IPEICTaBICHHE O COBPEMEHHBIX  OKCIIEPUMEHTAIBHBIX
INEKTPOXUMHUUYECKUX SIBJICHUN U KHHETUKU XUMHUYECKUX ITPOLIECCOB.

METOAax HCCIICAOBaHUA

2. B pesyabTare u3y4YeHHs] AUCHMILIMHBI O0y4YAIOIIMIiiCA 10 NporpaMMe crHeluajInuTera
JOJIFKEH:

Obnadams crnenyomyuMA KOMIICTCHITUSIMU:

®opmupyemMble KOMIETEHIHH

YK-6. CniocoGeH ompenensts ¥ peaan30BbIBAThH
NPUOPHUTETBI  COOCTBEHHOM  JICATEIBHOCTH |
CIIOCOOBI €€ COBEpPILICHCTBOBAaHMS Ha OCHOBE
CaMOOILICHKH M 00pa3oBaHHs B TEYEHHE BCeil
PKH3HU

NHauKaTopbl JOCTHKEHUS] KOMIIETEeH LU

YK-6.1. OueHuBaer cBOM pecypchl U UX Mpeeiibl
(JINYHOCTHBIE, CUTYaTHBHBIE, BpPEMEHHBIE),
ONTUMAJIbHO MX HCIOJIB3YeT Ul YCIEHIHOIO
BBITIOJTHEHUS TOPYYEHHOTO 3a/1aHus

YK-8.2. Unentudunmpyer omacHble W BpEIHBIC
(hakTopbI B pamKax OCYILIECTBIISIEMOM
NeATeIbHOCTH

YK-8.3. BriaBrnsger mnpoOiieMbl, CBs3aHHBIE C|
HApYIICHUSIMA ~ TEXHHKU  O€30MacHOCTH  Ha|
pabodyeM MecTe; MpeanaraeT MEPONpPUSTHUSX IO
MPETOTBPAIICHUIO YPE3BbIUANHBIX CUTYaIIHI

YK-8. CrocobeH co3maBaTh U TOJJIEPKUBATDH
0€30IacHbBIE YCIIOBHS KU3HENEATEIILHOCTH, B TOM
Yuciae TpU  BO3HUKHOBEHUH  YpPE3BBIYANHBIX
CUTYyalHil

OIIK-1Cnocoben aHAJIU3UPOBATh,
UHTEPIPETHPOBaTh M 0000IIATh  Pe3yJbTATHI
ODKCIICPUMCHTAJIBHBIX W PACUCTHO-TCOPETUICCKUX
a00T XMMHYECKON HaNpaBJIEHHOCTH

OIIK-1.1. CucrematuszupyeT ¥ aHAJIU3UPYET
[pE3yJIbTaThI XUMHUYECKHUX JKCIIEPUMEHTOB,
HaOJII0/IEHNH, U3MEpPEHHH, a TakXke pe3yibTaTbl
acueTOB CBOWMCTB BELIECTB M MATEPHAIIOB

OIIK-2 CnocoOeH MpOBOAUTh XUMHUYECKHUH
PKCIIEPUMEHT C UCTIOJIb30BaHUEM
COBPEMEHHOT0 000pYIOBaHUs, COOMI0/Iast HOPMBI
TEXHUKHU 0€30M1acHOCTH

OIIK-2.1. PaboraeTr ¢ XUMHYECKUMHU BEILIECTBAMHU
C cOOJII0IeHHEM HOPM TEXHUKU O€30MMacCHOCTH
OIIK-2.3. TIpoBomuT WHCCICIOBAaHUS CBOWCTB
BEIIECTB W MaTepuajoB C HCIOIb30BaHUEM
COBPEMEHHOTO HAyYHOTO 000PY/TIOBAHUS

OIIK-3 CrocobeH  NpUMEHSTh  pacueTHO-
TEOPETUYECKHE METONBI JJIsl MU3YYCHHS CBOWCTB

OIIK-3.1.  [IpumeHseT  TeopeTHYECKHE U
MOTYIMITUPUIECKAE MOJIENIA TP PEIICHUH 3a/1a9

BCIICCTB U NPOLUCCCOB C NX YHACTUCM, HCIIOJIb3YH

XHUMHUYECKOMN HAITPpaBJICHHOCTH




COBPEMEHHOE MPOrpaMMHOE o0ecTieueHue u 0as3bl
JTAHHBIX IPO(ECCHOHATHHOTO HA3HAYCHUS

B pe3ynbrare uzydeHus: AMCUMILIMHBI 00y4arOIUNCS JOKEH:

3namo:

—OCHOBHBIC 3aKOHBI (PU3MUYECKON XMMHUH, B3aUMOCBSI3h (U3NYCCKUX U XUMHUYECKHX XapaKTEPUCTHK
mpoliecca;

—IyTH OMNPEACICHUS] BAXHEUIIUX XAPAKTEPUCTUK XMMHYECKOTO paBHOBECUS (KOHCTAHTHI
paBHOBECHs, PAaBHOBECHOTO BBIXOJla MPOAYKTA, CTEIECHH NPEBPAILICHUS HCXOJTHBIX BEIIECTB) H
BIIMSIHUSI PA3JIMYHBIX (DAKTOPOB HA CMEIICHUE XMMUYECKOTO PAaBHOBECHS;

—TEPMOJIMHAMUYECKOE OINMUCAHUE CBOMCTB HICAIBHBIX W HEUJCAIbHBIX PACTBOPOB, MOAXOABI K
HAXO/ICHUIO MapUUATBHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBOpA.

—TEOPHUIO TAJIbBAHUYECKUX SIBJICHUH,

—TEOpUM KHUHETHUKH, IYyTH TEOPETHYECKOTO pacueTa CKOPOCTeH XHUMHUYECKHX pEakIui W
OTPaHUYCHUS B IPUMEHUMOCTH PACUCTHBIX METO/IOB,;

—OCHOBHBIC Y€pPThl TOMOT€HHOTO W T€TEPOTr€HHOTO KaTaiu3a, MPUYUHBI YCKOPEHUS] XUMHUYECKOTO
mpoliecca B MPUCYTCTBUU KaTaJlu3aTopa

Ymemns:

—IIPUMCHATL TCOPCTHYCCKUEC 3HAHUA U OKCICPUMCHTAJIILHBIC MCTOABI MCCJIICAOBAHHA (1)I/IBI/II-IGCKOI‘/JI
XMMHU TIPU peIIeHUH MPOo(HecCHOHABHBIX 3a/1a4;

—Ipe/CKa3bIBaTh U HAXOJUTh ONTHMAJIbHbBIC YCIOBUS MPOBEIEHUS XMMUYECKOIO MPOLEcca C LEIbI0
HOJY4YEeHUsI MAaKCUMaJIbHO BO3MOXKHOTO BBIX0/1a HHTEPECYIOIIErO IPOIYKTa;

—IIpPOBOJUTH AaHaJIM3 W KPHUTHUYCCKHU OLCHUBATHL IIOJYUCHHBIC OKCIICPUMCHTAJIBHBIC JaHHBIC,
0000mIaTh 1 Je5aTh 0O0CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

—MPUMEHATh TEOPETHUYECKHE 3HAHMSI M HKCIEPUMEHTAIbHbIE METOJIbl HCCIEeIOBaHUs (PU3HUECKON
XUMHUU JJIS peIIeHUs BOIIPOCOB, BO3HUKAIOIIUX MPU U3YYEeHUH KHHETUKH XUMHUYECKUX PEeaKlni;
—IIpPOBOJUTH aHaJIu3 W KPHUTHUYCCKHW OLCHUBATH IIOJYUCHHLIC OSKCICPUMCHTAJIIBHBIC [OaHHBIC,
000011aTh U J1e1aTh 000CHOBAHHBIE BBIBOBI HA 0a3€ MPOBEAEHHBIX ONBITOB.

Bnaoemos:

—KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJ0B (U3NYECKOM XUMHM MJi1 PELIeHHS
KOHKPETHBIX MCCIIEIOBATENbCKUX 3a/1a4;

—HABBIKAMM  OINPEIEICHUSA COCTOSHUSA PaBHOBECHS U CaMOIIPOM3BOJIBHOIO  HaIlpaBJICHUSA
XUMHUYECKOrO MpoIiecca;

—3HaHUSIMU OCHOBHBIX 3aKOHOB (PM3MYECKOW XHUMHUHU JUIsl COJEp)KaTelNbHOM MHTEpHpeTarun
TEPMOJMHAMHYECKHUX PACUYETOB,;

—METO/IAMH OIPEACIICHUs] MOPSAAKA U CKOPOCTH PEAKIUH, YCTAHOBICHUS JTUMUTUPYIOIIEH CTaun U
MEXaHU3Ma U3y4aeMOl XUMUYECKON PEaKInH;

— HaBBIKAMM  COCTAaBJIEHUs  TaJbBAaHUYECKUX  DJIEMEHTOB Ul LEJIEeH  OIpelaelieHus
TEPMOJAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHSI UCCIIEYEMOU PEAKIIUU;

— 3HaHUSAM H OCHOBHBIX 33aKOHOB XHMHYECKOH KWHETHKH, BIMSHHUS pa3IUYHBIX (DakTOpoB
(Temmepatypsbl, JaBICHHA, KaTAIN3aTOpa) Ha CKOPOCTh XMMHUYECKOHN PEaKITiH.

3. KpaTkoe coaep:kanue TUCHUILIUHBI

4 CEMECTP

XuMnuyeckass TepMOAMHAMMKA. TepMOJMHAMUYECKHE CHCTEMbl U  TEPMOJAMHAMHUYECKHUE
napaMeTpbl. DKCTCHCUBHbIE W WHTEHCUBHBIE CBOMCTBAa CHUCTEMBI. TepMOJIMHAMUYECKUN MPOIIECC.
OYHKIUH COCTOSHUS U (QYHKITUU TIpoliecca. BHYTpeHHSS SJHEPTHsl ¥ SHTANBIHS CUCTEMBI. Teriora u
pabota kak (opMBI Mepeaayr SHEPTHH OT CHUCTEMBI K cucTeme. MexaHuueckas pabora (paborta
pacmupenus) u nojiesHas padora. @opMyIUpOBKH MEPBOTO Hayala TEPMOJAUHAMUKH. B3auMocCBsI3b



TEIUIOTHI, paOOTHl U U3MEHEHUS! BHYTPEHHEN SHEPTHH B U30XOPHOM, M300apHOM U M30TEPMUUYECKOM
nporeccax. TenmioeMKOCTh BEIIECTB, MOJIIPHAs TEIJIOEMKOCTh. TelmIoeMKOCTh TBEPABIX BEIECTB U
KHMJKOCTEH, TEIUIOEMKOCTh HMJIEAJbHBIX Ia30B, B3aUMOCBSA3b C, M Cy UJIEAILHOIO ra3a. 3aBUCMMOCTh
TEIUIOEMKOCTH OT TEMIEpaTyphl, CTENEHHbIe psAbl. TerioBoil 3¢p¢deKT XUMHUYECKOro Ipolecca.
CrangapTHbple SHTaNbIIMM 00pa3oBaHusA M cropaHus BewiecTB. [Ipumenenue 3akona I'ecca muist
BBIUMCJICHUSI TETIJIOBBIX 3(PPEKTOB XUMUYECKUX U (PU3MKO-XUMUYECKUX MpoLeccoB. CBsA3b TEIIOBBIX
3QPEKTOB MPH IMOCTOSHHOM OO0BEME U TpPU TOCTOSHHOM JaBJICHUH. 3aBUCHMOCTH TEILUIOBOTO
a¢dexra peakuuu ot Temieparypsl. BoiBoa u ananus ypaBaenus Kupxroda. Camonpou3BosibHbIE U
HECaMOIIPOU3BOJIbHBIE, OOpaTHMMble M HeoOpaTUMble, pPABHOBECHbIC (KBa3UCTATUYECKUE) H
HEpaBHOBECHBIE Mpolecchl. PaboTa paBHOBECHOIO0 M HEPABHOBECHOI'O MIpoleccoB. POpMYyITUPOBKU
BTOPOT0 Haudajga. DHTPONUS KaK KPUTEPUIl paBHOBECUS W HAIPABIEHHOCTH CaMOIIPOM3BOJIBHBIX
IIPOLIECCOB B M30JMPOBAHHBIX cHUCTeMax. Pacuer M3MEHEHUs SHTPONMM B Pa3IUMYHBIX IpOLECccax,
CBA3AHHBIX C HW3MEHEHMEM COCTOSHMS HICAIBHOIO rasa. I3MeHeHuWe >SHTponuu B IpoLecce
CMEIIeHUs HJeaJbHBIX ra3oB. VM3meHenue sHTponuu mnpu (azoBbix nepexonax. [locrymar Ilnanka
(tpetuii  3akoH  TepMmoauHamuku). CraTMcTHYecKas ~ MHTEpIpeTalus BTOPOro  Haudaia
TePMOJAMHAMHKHU. Brluricienne aOCOMIOTHON AHTPOMHUH BellecTBa. PacyeT M3MeHEHUs SHTPOIUU B
XUMHUYECKHUX peakUusxX IpHU pa3sIinyHbIX Temneparypax. O0benuHeHHoe ypaBHeHue | u Il 3akoHOB
TepMOAMHAMHUKHU. DHeprus [empmronbua u sHeprus ['ub0ca kak KpUTEpUM HAMPaBICHHOCTH U
npenena MPOTEKaHHs MPOIECCOB. 3aBUCHUMOCTh dHepruu [enpmronbua u sHepruu ['nubbca ot
napamMeTpoOB COCTOSTHUS, XapakTepucTuueckue GyHkuuu. YpapHeHue ['nd0ca-I'enpmromnbia. Pacuer
CTaHJapTHBIX OJHepruii [mb6bca wu [enbMmronplia XUMHYECKMX pEAKIUNA MPH  Pa3IUYHBIX

TeMnepaTrypax.
DJIEMEHTBI CTaTUCTUYECKON TEPMOJMHAMUKHU. MeXxaHMYEeCKOEe OMHMCAHUE MOJIEKYJISIPHOU CHCTEMBI.
Oyukuus pacnpenenenus MakcBemia -  boabivana.  CratucTuyeckue CpeaHUE 3HAYeHUs

MaKpOCKOIUYECKUX BeJMYMH. AHcaMOiu ['nu60ca. @yHKUMU pacnpenenaeHus Uil KaHOHUYECKOTO U
MaKpOKaHOHWYECKOro aHcaMmOyeld. DHTponmuss M TepMoIWHaMH4ecKas BepOsSTHOCTb. Dopmyna
Bonbumana. CyMMa 1O COCTOSHHUSIM Kak CTaTHUCTUYECKas XapakTepucTuueckas (QyHKIus.
CrarucTuyeckue BhIpaKeHUs sl OCHOBHBIX TEPMOJIMHAMUYECKUX (PYHKIIMN - BHYTPEHHEW dHEpruu,
SHTpoMNuH, 3Heprun I'enpmrombia u s3Hepruu I'nodoea.

DOneMeHTbl TepMOJAMHAMHMKM HeoOpaTHMbIX mporeccoB. OmnucaHue HeoOpaTHUMBIX IMPOIECCOB B
TepMoiuHamMuKe. DEHOMEHOJIOTMYECKHE 3aKOHbI JUIsl CKopocTed mpoueccoB. HeoOpaTumbie
IPOLECChl M MPOU3BOJACTBO JHTPONMU. 3aBUCHUMOCTb CKOPOCTH IIPOU3BOJICTBA SHTPOIUU OT
000011eHHBIX MOTOKOB U cuil. Teopema Ilpuroxkuna. CootHomeHust B3auMHOcTH OH3arepa M uX
UCIIOJIb30BaHUE B JIMHEMHON TepMOJIMHAMUKE HEOOpaTUMBIX mporieccoB. CHCTEMBbl NMEPEMEHHOTO
cocraBa. XMMHUYECKUI MOTEHIIMAI KOMIIOHEHTAa CUCTEMBI. 3aBUCHMOCTh XMMHUYECKOTO MOTEHIIAAIa
OT JIaBJIEHUS U TEMIIEpaTypbl. Y CIOBUS PaBHOBECHS M CaMOIIPOU3BOJBLHOIO MPOTEKAaHUs Mpoliecca B
CHUCTEMAaX MEPEMEHHOIO COCTaBa. XUMHYECKHM MOTEHIMAJ UJICAJbHOIO ra3a U KOMIIOHEHTa CMECH
UJCANbHBIX Ta30B. XHWMHUYECKHMH TMOTEHIMAl peaJbHOTO Tra3a, (YruTUBHOCTh (JIETY4ECTbh),
K03 PULHEHT PyTUTUBHOCTH.

XuMH4YecKoe paBHOBecHe. 3aKOH JCHCTBYIOIIMX Macc. TepMoaMHaAMUYecKas M SMIIMPUYECKHE
KOHCTaHTbl XMMHYECKOI0 paBHOBecus. KOHCTaHTBI paBHOBeCHUS ISl TOMOTE€HHBIX M I'€T€POTE€HHBIX
peakuuii, uieanbHbIX U HEUJICAIbHBIX PEAKIIMOHHBIX cucTeM. CMelleHre XMMHUYEeCKOr0 paBHOBECUS
IpY U3MEHEHUU JIaBJICHUs U T0OABJIEHUH B CUCTEMY HHEPTHOTO Ta3a.

VYpaBHeHHe H30TepMbl XUMHUYECKOW peakiuu (u3otepmbl Bant-T'odda), xumuyeckoe cponacTso.
BnusHue temmeparypbl Ha KOHCTaHTY XMMHYECKOIO PAaBHOBECHS, BBIBOJA M aHAJINW3 ypaBHEHUN
n300apbl U M30XOpbl XMMHUECKOH peakuuu (u300apbl U n3oxopsl Bant-T'odda), uaTerpupoBanue
ypaBHeHMH. Pacyer cpeaHero M HMCTUHHOTO TEIUIOBOro 3(@dexkra XuMHUUECKUX peakuud u3
3aBUCHUMOCTH KOHCTaHThl pPaBHOBECHS OT TeMIlepaTypbl. PacueT KOHCTaHT paBHOBECUS W3
CTaHJAPTHBIX TEPMOAMHAMHUYECKUX (YHKUUH peakuui, BeruucieHue K, u3 npuBeneHHBIX 3HEPrHid
['n06ca. BoluncneHne KOHCTAHT paBHOBECHS XUMHYECKHMX PEAKIMil MO0 CHpPaBOYHBIM JAaHHBIM O
KOHCTaHTax paBHOBECHUS peakiuii 00pa30oBaHUsl COEAMHEHUH U3 MPOCTHIX BEIIECTB.

®a3oBble paBHOBECHS B OJAHOKOMIIOHEHTHBIX cucremax. da3a, KOMIIOHEHT, YHMCIIO CTENEHEH
cBobompl. IlpaBunmo a3z I[ubbca (6e3 BwIBOma). Jlmarpamma (a3oBbIX paBHOBECHH B



OJTHOKOMIIOHEHTHBIX cucTeMax. TpoifHas u Kputuueckas Touku. [Ipumenenue npasuna a3 'u60ca
JUIsL aHanu3a (a30BBIX PAaBHOBECHUN B OJTHOKOMIIOHEHTHBIX cUCTeMax. BbIBoA M aHau3 ypaBHEHHS
Kunaneiipona. 3aBUCHMMOCTh TEMIEpPATypbl IUIABJIEHUS OT BHEIIHETO JaBJIEHUS, WHTEIPUPOBAHUE
ypaBHeHusa Knaneiipona /ijisi paBHOBeCHs TBEpAOE TeNO - XKUAKOCTh. PaBHOBecHs ¢ ra3oBoii (ha3oi,
ypaBHenue Kianeitpona-Knay3uyca, MHTErpUpOBAHUE YpPAaBHEHHUs I IPOLECCOB HCIAPEHUS U
BO3roHkU. OmpeneneHue KOOpAMHAT TPOWHOM TOYKU. B3auMMOCBS3b HHTANbIUN IJIABJICHUS,
UCIIapEHUsl U BO3TOHKU B TpOMHOM Touke. IIpumenenue ypaBHeHus Knanenpona-Knaysuyca nis
pacueTa WU3MEHEHUs TepMOJWHAMUYECKUX (YHKIUN MpH (a30BbIX MPEBpallEHUSX. DMIUPHIECKOE
npasuio TpyToHa.

TepmoauHamuyeckasi Teopusi pacrBopoB. Kiaccudukauus pactBopoB. CrnocoObl BbIpaXKeHHUS
cocraBa pactBopa. IlapiuanbHbie MOJIsIpHbIE BeTWYUHBI. YpaBHeHus ['nb6ca-/rorema. Mneanbuoie
pactBopbl. Tepmonuunamuueckue (yHKIMU CMELIEHUS IJs HJICANbHBIX PAcTBOPOB, 3aKOH Payis.
[IpenensHO-pa3baBiieHHbIE pacTBOpHI, 3akoH I'eHpu. HeuneanbHble pacTBOPHI, MOJOKUTEIbHBIE U
OTpULIATENIbHBIE OTKJIOHEHUs OT 3akoHa Paynsa. TepMmoamHaMuueckoe ONHMCAHWE HEUJealbHBIX
pacTBOpOB, AaKTUBHOCTh, Ko3(duuument axtuBHocTH. CTaHAAPTHBIE COCTOSHHS KOMIIOHEHTOB
pacTtBopa. CuMMeTpuU4Hass M HECUMMETpPUYHAsi CHUCTEMbl CpaBHEHMs. PacueT akTUBHOCTH H
KOO QHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTa pacTBopa. KosumratuBHbele CBOWCTBA pPacTBOPOB
HEJNEeTy4YuX BEIIECTB B JeTrydeM pactBoputene. Kpuockomus, 30yminockomnusa. Ocmoc,
OCMOTHYECKOE JIaBJICHUE.

®da3oBble paBHOBeCHMS B MHOTOKOMIIOHEHTHBIX cHcTeMmax. [lparpammbl «1aBlI€HHE-COCTaBy,
«TeMIIepaTypa-coCTaB», «COCTAaB Iapa-COCTAaB JKUIAKOCTU» JUIsl HJACAIBHBIX U HEUJCAIbHBIX
pactBopoB. 3akoHbl ['n06ca-KonoBanosa, Azeorponus. PU3NKO-XUMUYECKHUE OCHOBBI pa3fesieHUs
KUAKUX cMecel, pektudukanus. OrpaHnueHHas B3auMHasi pacCTBOPUMOCTD JKUIKOCTe. CucTeMbl ¢
BEpXHEW M HIXKHEN TemIiieparypoil pacciianBanus. [IpaBuio AnekceeBa. IleperoHka ¢ BOASIHBIM
napoMm. TepMuYecKuWid aHajau3, KpUBBIC OXJIAXKACHHUS, IOCTPOCHUE AHArpamMMbl IUIABKOCTH IO
KpUBbIM  oxJaxJaeHuss. CucTeMbl C OrpaHMYEHHOM W HEOIPAaHMYEHHOH pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEpPAOM cocTossHUU. M3omopdusm. Tumbl TBepAbIX pacTBOpoB. JluarpamMmbl
IUTABKOCTH HM30MOP(GHO KPUCTAIM3YIOIIMXCS BELIeCTB. JlnarpaMMbl IJIaBKOCTH HEU30MOP(HHO
KPUCTAJTU3YIOLIUXCS BellecTB (¢ 00pa3oBaHUEM MPOCTOM 3BTEKTUKHU, ¢ 00pa30BaHUEM YCTOWUMBBIX
U HEYCTOMYMBBIX coeAuHEHUi). OmnpeneneHUe cOCTaBa IBTEKTUKH IMOCTPOCHHUEM TPEYroJibHHUKA
Tammana. CucteMbl ¢ OrpaHMYEHHOH PacTBOPUMOCTBIO BelecTB B TBeploi ¢asze. [Ipumenenue
npasuiia ¢a3 ['mb6ca k uccnenoBannio Ppa3oBbIX paBHOBECHH.

6 CEMECTP

PacTBopbl 3/1€KTPOJMTOB. TepMOAMHAMUYECKOE ONKMCAHUE CBOWCTB PAaCTBOPOB 3JIEKTPOJIUTOB.
AKTHBHOCTU M KO3(D(QHUIMEHTH aKTUBHOCTU AJIEKTPOJIUTA U MOHOB B PAacTBOpPE, CPEIHHUE HMOHHbBIE
K03 puLMeHTs! aKTUBHOCTH. CBsI3b aKTMBHOCTHU DJIEKTPOJIUTA CO CPEIHEH MOHHON aKTUBHOCTHIO U
KOHIIEHTpalen siyekTponuta. MoHHas cuima pacTBopa. IJiekTtpocTtatudeckass teopusi Jlebas-
Xrokkens. PacueT aKTUBHOCTM M CpPEeIHUX HMOHHBIX KO3((UIMEHTOB aKTUBHOCTU CHIIBHBIX
JJMIEKTPOJIUTOB B pPa30aBIE€HHBIX M KOHIIEHTPHUPOBAHHBIX PAaCTBOPOB M pacTBOpaX YMEpPEHHOM
KOHIEHTpAaluu. YAelbHas W MOJISIpHAs JJIEKTPUYECKHE MPOBOIUMOCTH. CKOPOCTh IBUKEHHS U
MOBMKHOCTh MOHOB. lIpenenpHble MOJISpHBIE AIEKTPONPOBOAHOCTH MOHOB. 3aKOH HE3aBUCHUMOIO
nBrkeHust MoHoB Komppayma. IlpuMeHeHue wn3MepeHUN AJIEKTPUYECKOW NPOBOJMMOCTH IS
OTpe/ieNIeHUs CTETIEHU U KOHCTAHThI TUCCOLMAIINU CIIa0BIX 3JIEKTPOIUTOB.

DJIEKTPOXHMHYeCKHe cucTeMbl (1enu). Bo3HNKHOBEHME CKayka MTOTEHIMAIA Ha TPAHULE pa3/elia
npoBogHukoB I wm I poma. JIBOMHOM 5SJIEKTpHYECKHMI CIOM. OJEKTPOJABHKYILAS CHJIA
raJlbBaHUYECKOIO0  DJIEMEHTA,  DJJIEKTPOAHBIM  NOTeHHMal.  TepMoguHamMuyeckas  TEOpus
raJlbBAaHMYECKUX SIBJICHUM, ypaBHeHue HepHcTa. DnekTpoxumuyeckas (popmMa OCHOBHOTO YpaBHEHHSI
TEpMOJMHAMUKH, TemiepaTypHbiii koapduuuent IC. Onextponst I u Il pona, rasosble u
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE 3JIEKTPOABI. THIIBI TalbBaHUYECKHX 3JIEMEHTOB: XMMHUYECKUE,
KOHIICHTPALMOHHBIE, C MEPEeHOCOM U 0e3 mepeHoca. XUMHMUYECKHEe HWCTOYHMKHM TOKAa, TOILIMBHBIE
3JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpOCTb XMMUYECKOW pEaKLMM, KOHCTAHTa CKOPOCTH, MOPSIAOK U



MOJIKYJISIpHOCTh peakuuu. Kunetnka HeoOpaTuMmbIx peakuuii 1-ro, 2-ro, 3-r0 U HYJIEBOTO
nopsiakoB. JluddepeHuuanpbHple M HMHTErpajibHble METOJbl ONPEACICHMs IOpsAIKa PpEeaKIHH.
Crnoxnble peakuuu. IIpuHIMN HE3aBUCHUMOIO NMPOTEKAHMs AJIEMEHTApHbIX peakuuil. OOpaTuMmble,
napaJuleJIbHbIE U IOCIEN0BATENIBHBIC Peakuu 1-ro nopsaka. BausHue temmepaTypsl Ha CKOPOCTb
peakiuu, npubmkeHHoe npaswio Bant-I'odda. YpaBuenue Appenmyca, nuddepeHnuansHas u
UHTErpaibHble (OpMbl ypaBHEHHs. ODKCIIOHEHLUalbHas (opMa ypaBHEHHs AppeHuyca. DHeprus
AKTHUBALMU U NPEIIKCIOHEHIUAIbHBIA MHOXKHUTED.

Teopun XMMHUYECKOW KMHETUKH: TEOPHUs aKTHBHBIX COYJApPEHHUH U TEOPHs MEPEXOJHOTO COCTOSHUS
TIIC (akTHUBHMPOBAaHHOTO KOMIUIEKCA). DHTANbIUSA M 3HTponusa akTuBamuu. Cxema Jlunpemana.
[Ipuunnabl HetouHocTu cxembl Jlunnemana. IlompaBku I'mHmensByma u Kaccens. Teopus
NIEPEXOJIHOTO COCTOSIHUS.

DOTOXMMHUUYECKHE peakuuu. XUMHYeckhue H (OTOPHU3MUECKUE CTaJuM, BTOPHYHBIE IPOLECCHI.
Kunernka ¢poroxummuueckux peaxiuii. CeHCHOUIM3UpoBaHHbIe poToXMMHUYecKHne peakiuu. LlemHbie
pEaKLMK, MEXAHU3MBbI 3apOXKIEHUs, pa3BUTHA U oOpbIBa Lenu. Hepa3BeTBieHHbIE U Pa3BETBICHHbIE
LIENHbIE peakluuu. BeposTHOcTHas Teopusi pa3BETBICHHBIX peakuuil. llpenenbHble sBiIEeHUSA B
LEIHBIX PEAKLUAX, HUKHUN 1 BEPXHUM ITPEEsIbl BOCINIAMEHEHUS.

Karanu3. ['oMoreHHslii U rereporeHHbli katanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX
peakuuil. BnusHue karanusaTopa Ha TEPMOJMHAMMYECKHE M KHHETHYECKHE NapaMeTpbl PEaKLUU.
CeneKkTUBHOCTh KaTalu3aTopa, KaTaIUTHUYECKas aKTUBHOCTb. ['OMOreHHbI katanu3. CIWUTHBIA U
pa3fenbHbI  MEXaHHW3Mbl  KaTaIMTUYECKOTO  JEWCTBUA.  ODHEpPreTHUYECKHue  Juarpammbl
B3aMMOJICIICTBUS pEareHToB ¢ KaranuzaropoMm. OOmmii u crnenuduueckuil KHUCIOTHO-OCHOBHOM
karanu3. Karanus koMiiekcamu nepexoaHsix MetauioB. @epMeHTaTUBHBIN KaTanus. I eTeporeHHsIi
Karanu3. THUIbl TeTepOreHHBIX KaTaau3aTopoB. 3aKOH AEHCTByrOIMX IoBepxHocTed. Kunernka
TeTEPOreHHBIX PEAKIIUM.

4. O0beM yueOHOH TUCHHIIINHBI

Bceero S cemecTp 6 cemecTp
Bujabl yue6Hoii pa6oThI B 3au. | B akan. B 3au. e, B akax. | B3au. | B akan.
el. yacax gacax efl. yacax
OO0masi TPy10eMKOCTh THCIHHIJIHHBI 16 576 8 288 8 288
1o y4e0HOMY IIAHY
KontaktHas pa6ora (KP): 9,8 352 4,9 176 4.9 176
Ulexinu (JIek) 3,6 128 1,8 64 1,8 64
[TpakTiueckue 3anstus (I13) 2,6 96 1,3 48 1,3 48
Jlaboparopubie pabotsl (JIP) 3,6 128 1,8 64 1,8 64
CamocTtositesbHas padora (CP) 4,2 152 2,1 76 2,1 76
CaMocCTOsATEIbHOE U3YUYCHHE Pa3felioB 4,2 152 2.1 76 2.1 76
T CITUIITHHBI
Bu KOHTpoOJIs: 2 72 1 36 1 36
IK3aMeH IK3aMeH
Bceero 5 cemecTp 6 cemecTp
Buabl yueOHoii paboThI B 3au. | B akan. B 3au. e, B akaan. | B3au. | B akan.
el. yacax yacax el. yacax
O0mas Tpy10eMKOCTh AUCHUNIHHBI 16 432 3 216 8 216
Mo yueOHOMY IUIAHY
KonraktHas pa6ora (KP): 9,8 264 4,9 132 4,9 132
Ulexumn (JIek) 3,6 96 1,8 48 1,8 48
[TpakTudeckue 3anstus (I13) 2,6 72 1,3 36 1,3 36
JTaboparopHbie paboTs (JIP) 3,6 96 1,8 48 1,8 48
CamocTtositesbHas padora (CP) 4,2 114 2,1 57 2,1 57




CaMOCTOSITe.HBHOG Hn3 CHHUC pa31cIOB
ya pasit 4,2 114 2.1 57 2.1 57
T CITUTTJIMHBI
1 1
Buja kouTpoJs: 2 54 27 27
IK3aMEH IK3aMeEH
AHHOTanus pabouei mporpaMmbl TUCITUATITAHBI
«XI/IMI/I‘{CCKI/IG OCHOBBI 6I/IOJ10FI/I‘ICCKHX l'[pOIIeCCOB»
l. He.ﬂb AUCHUIIJINHBI: — an06peTeHHe CTy,I[eHTaMI/I 3HaHHﬁ 0O XHMHUCCKHUX npoueccax,

MPOTEKAIONINX B JKUBBIX KJIETKaX M OpraHu3Max, O OMOJIIOTMYECKUX CcyOcTparax, y4acTBYIOIIUX B
3TUX MPOIECcCax, O BO3MOMXHOCTH BO3JICHCTBUS MPOAYKTOB XUMHUYECKOIO IPOM3BOJICTBA HA JKUBBIC
OpPTaHHU3MBI, & TAK)KE O BO3MOYKHOCTU MPUMECHCHHS JOCTHIKCHUN XMUMHU U OMOXUMHUU B 00OIacTu
OHMOTEXHOJIOTHH.

2. B pe3yabraTre uH3yyeHHMs AUCUMILUIMHBI 00ydamoliuiics MO MNporpaMMme cCHeHHAJINTETa
JOJIZKEH .

Obnadams cnenyrmUMA KOMIETEHIHSIMHU:

DopmupyeMble KOMIIETEHIIUH NHauKaTopsl 10CTHKEHHS KOMIIeTeH M
VYK-8.1. Anamuzupyer aKTOPBI  BPEIHOTO
YK-8. CnocobeH co3maBaTh WU TOIJIEPKHBATH Py b p pell
BIVSIHUAS 3JIEMEHTOB Cpe/ibl obuTaHud
0C30IMacCHBIC YCIIOBUS KU3HEICATCIIEHOCTH, B TOM|
(TEXHUYIECKHIX CpPEICTB, TEXHOJOTMYECKUX

IHUCIIC 1810)51 BO3HUKHOBCHHUHU ap €3BBIUalHBIX

o MPOLIECCOB, MaTEPUAIOB, 3JaHUN U COO SHUH
CUTyalHil pot ' P » S PyX !

MPUPOTHBIX U CONUATBHBIX SIBJICHHI)

OIIK-1 Cnocoben ananmu3upoBath,OIIK-1.1. Cucrematuzupyer U aHaIH3UPYET|
WHTEPIIPETHPOBATh H  0000mIaTh  PE3yIbTaThIPE3yIbTaThI XUMHUYECKHIX IKCIIEPUMEHTOB,
PKCIIEPUMEHTANIBHBIX U PAaCYeTHO-TEOPETUUYECKUXHAOMIONCHNUN, U3MEPEHHUI, a Takke pe3yibTaThl
paboT XUMHUYIECKOW HAITPABICHHOCTH [pacdeToB CBOWMCTB BEIIECTB M MATEPHAIIOB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06y11a10m1/1171c51 JOJIKCH:

3namp:

® TEOPETHYECKHE OCHOBBI OMOJOIMYECKOM XUMHUHU (COCTaB M CTPOEHUE KIETKH; CTPOEHHE U
XUMHYECKHE CBONCTBA aMUHOKHUCIIOT, HYKJIEMHOBBIX KHCIOT, JIMIHUAOB, YIJIEBOJOB; CTPOCHHE U
¢GyHKIMU ONKOB; MEXaHH3M M KHHETHYECKHE 3aKOHOMEPHOCTH (PEepMEHTATUBHOIO KaTalu3a,
MeTaboIM3M YIJIEBOJIOB U KUPHBIX KHCIOT, MEXaHU3Mbl XPAaHEHUS M pealu3alud I'eHETUYECKOU
UHPOPMALIUY; MEXaHU3MBI JIEHCTBHSI TOPMOHOB; MEXAaHU3M Iepelayd HEPBHOI'O MMITYJbCa M POJIb
HelpoMeMaTOPOB; MEXaHU3MBI JEHCTBUS JIEKAPCTB U KCEHOOMOTUKOB U X MeTabonu3M). Ymemsp:

® HHTEPIPETUPOBATh COBPEMEHHBIE METO/bl (PU3UKO-XMMHUYECKOIO aHalli3a COCTaBa U CTPOCHHUS
0€NKOB, HYKJIEMHOBBIX KHUCJIOT M MOJUCAXapuioB, a Takke MeTosl Ha ocHoBe /IHK- Texnomormii
(TILIP, kmoHMpOBaHUE TEHOB, PUHTEPIPUHTHHT).

Bnaoemu:

® HaBbIKaMH pabOTHI ¢ OMOIOTUYECKMMU 00BEKTaMU,;

e (U3NYECKUMHU U XMMHYECKUMHU METOJIaMHU BbIAENCHUS OMOJIOrMYeCKU-aKTUBHBIX COEIMHEHUHN U3
PACTUTENBHBIX U JKUBOTHBIX KJIETOK;

® METOJIaMH pa3/ielieHusl OEJIKOB U HYKJIEHHOBBIX KUCIIOT, a TAKXKe ONpPEesICHHs UX COAEP/KaHUs B
BOJIHBIX PAaCTBOPAX, a TAK)KE METOJIaMHU UJICHTU(DUKALMU U KOJINYECTBEHHOTO OIpe/Ie/ICHH S,

e (U3MKO-XMMHYECKMMHM  METOJaMH  aHalu3a  MOJIEKYJSIPHO-MAacCOBBIX  XapaKTEPUCTHUK
OHOIOJIMMEPOB.

3. KpaTkoe coaep:kaHue TUCHUTIINHBI:
Beenenue. I[Ipeamer Omoxumuu. OCHOBHBIE TIOJIOKEHHUS ITUTOJIOTUU. [IpOKapHOTHI U IYKapHOTHI.



Knetounble opranemisl, UX CTPOCHUE U (DYHKIIHH.

DJIEeMEHTHBI U MOJIEKYJISIPHBIM COCTaB KJIETOK. Bona, cTpoeHue, OCHOBHBIE CBOWCTBA, €€ POJib B
(YHKIMOHUPOBAHUM KHUBBIX OPraHU3MOB. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHl HX OCHOBHBIC
byHKIINH.

AwmuHOKHCHOTH 1 O6enku. [lentuanast cBs3p u e€ ocobennoctu. [lepBuuHasi, BTOpHUYHAs, TPETHUHASL
U 4YeTBepTUYHas CTPYKTyphl Oenka. Knaccudukanus OenxoB. depmeHTbl. OCOOEHHOCTH CTPOCHUS
(depMeHTOB 1 MexaHU3Mbl Onmokaranu3a. Knnetnka MoHOCyOCTpaTHON (epMEHTATUBHON pEaKIyH,
ypaBHeHue Muxasnuca-Mented. Homenkiarypa u knaccudukanus GepMeHTOB.

KodepmeHTsl U BUTaAMUHBI, CTPOCHHE BUTAMHHOB M KO(PEPMEHTOB, UX POJIb B (PePMEHTATUBHBIX
peaxkusx U B 0OOMEHHBIX IPOIeCccax.

Knaccudukanus, Onoxummuueckue QyHKIME 1 HanOojee BaXKHbIE PEAKIIMU YTIIIEBOIOB.
Monocaxapuipl, Jucaxapuibl U MOJUCaXapuibl.

Jlumuasl. CTpykTypa, Kiaccupukamus U OMOXUMUYeckne (QYHKIHMH JTUNUA0B. JKUpHBIE KHUCIOTHI.
CtpoeHue U CBOMCTBA KIIETOYHBIX MEMOpPaH. DHKO3aHOU/IBI.

HyxiiennoBble KHUCHOTHL. DYHKIUHM J1€30KCHPUOOHYKICHHOBBIX M PHOOHYKJIEHHOBBIX KHUCIOT H
MPUHUUIIBI X CTPYKTYPHOU OpraHU3alui.

MounekynsipHas 6uosnorust Peakuiuy MaTpu4HOTrO CUHTE3a: PEIIMKALMS, TPAHCKPUIILINS, TPAHCIIALUS.
['eHeTnyeckuii KO U ero 0COOEHHOCTU. BUOTEeXHONOTHS U TeHHAs! HHXEHEPHSI.

[TonsiTnie OMOHEOPraHMYECKOM XUMHH, KOMIUIEKCHl OHOMOJIMMEPOB WU HU3KOMOJICKYISIPHBIX
IPUPOJIHBIX BEUIECTB C MOHAMU METAJIJIOB — BaXKHEHILINE IPEICTaBUTEIH.

Mertabonu3m u oomeH BemiecTB. [loHsTHE 0 MeTabonu3Me u Metabonndyeckux myTsax. Katabonusm u
aHabonu3M. OHepreTuueckue Ouoxumuyeckue MUKIbL. MeTtabonu3m yrieBoaoB. [nukonus.
JexapOoKcuiarpoBaHUE MHPOBUHOTPATHOM KHUCIOTHL. MeTtabonu3m nunugoB. XpaHEHUE U
pacuieruieare kupoB. Lukn moueBuHbl. Lukn nuMoHHOM KUCHOTHI. OpraHu3anus IbIXaTeIbHOMN
nenu. OxucnurensHoe QochopunupoBanue. OkucieHHe U OMOCHMHTE3 HACHIIICHHBIX KHUCIOT.
Metabonu3m OeIKOB U aMUHOKHCIIOT.

Perynsuuss OmoxumMudeckux mpoieccoB. buoperymsatopsl, Kiaccu@UKanus: TOPMOHBI U
HelpoMennaTopbl. MexaHu3Mbl JE€HCTBUS TOPMOHOB.

4. O0beM yueOHOH TUCHHIIINHBI

Oo6bem
Buj yueOHoit padoThI B 3au. B akapn.
eIMHULAX yacax
O0mas TPyA0EMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 6 216
KonraktHas patora (KP): 2,7 96
Jlexmmm (Jlek) 0,9 32
[Mpaktuyeckue 3anstus (I13) 1,8 64
JlaGopatopuble 3ansTus (JIab) - -
CamocrositesibHas padora (CP): 2,3 84
Buja uTOroBOro KOHTPOJIsi: IK3aMeH 1 36
Oo0bem
Buj yueOHoit padoThI B 3au. B acrp.
eTMHULAX yacax

O0mas TPyA0eMKOCTh JMCIHUILJIUHBI 10 Y4eOHOMY IVIAHY 6 162
KonraktHas pa6ora (KP): 2,7 72
Ulexmmm (Jlek) 0,9 24
[Tpaktuueckue 3austust (I13) 1,8 48
JlaGopatopubie 3ansTus (JIab) - -
CamocrosiTesanHasi padora (CP): 2,3 63
Bua MTOroBOro KOHTPOJIsi: IK3aMeH 1 27

AHHOTanus pabodeiil MporpaMMBbl TUCITUTUTHHBI



«BLICOKOMO.]'IeKy.]'IHpHLIe COCINHECHU D)

1. Ienp AMCHMIUVIMHBI: - 3HAKOMCTBO CTYJEHTOB C OCHOBaMHM HAayKH O IOJIHMMEpax U ee
BOKHEHIIMMHU TPAKTUYECKUMH TMPHIOKEHUSIMU, 3HAHHE KOTOPHIX HEOOXOIUMO Ka)XIOMY XUMHKY,
HE3aBUCHUMO OT €ro Ioclenyroued y3koil crneuuanu3auuu. [7aBHOe BHHMaHuE YIeseTcs
PacCMOTPEHUIO OCHOBHBIX CBOWCTB BBICOKOMOJIEKYJISIPDHBIX COEAMHEHUH OTIMYHBIX OT CBOWCTB
HU3KOMOJIEKYJISIpHBIX ~ BemlecTB. bonbimme pasmepsl M LENHOE CTPOCHHE MaKpOMOJIEKYII
00yCJIOBIMBAIOT TMOSIBIIGHUE pPAAa BaXHBIX CHEIU(PUUECKHX CBOWCTB, KOTOPBIE ONPEACISIIOT
IPAaKTUYECKYIO LICHHOCTh IIOJMMEPOB KaK MaTepUAJIOB, a TAK)KE UX OMOIOrNYecKoe 3HaUCHHE.

2. B pe3yabTare u3yYeHHs] AUCHMILIMHBI O0y4YaloIIMiicd N0 mNporpaMMe creluaj nuTeTa
JOJIZKeH .

Obnadams ClenyomUMA KOMICTEHITUSIMU:

DopmupyeMble KOMIIETEHIIUH NHaukaTopsl 10CTHKEHH KOMIIeTEeHIN
VYK-8.1. Anamuzupyer aKTOPBI  BPEIHOIO
YK-8. CnocobeH co3maBaTh W TOIJIEPKHBATH pYy b p pei
BIVSIHUAS 3JIEMEHTOB Cpe/ibl obuTaHus
0C30IMaCHBIC YCIIOBUS KU3HEICATEIILHOCTH, B TOM|
(TEXHUYIECKHIX CpPEICTB, TEXHOJOTMYECKUX

IHUCIIC 1810)51 BO3HHUKHOBCHHUHU ap €3BBIUalHBIX

o MpPOIIECCOB, MaTepHajloB, 30JaHUH U COO EeHUIl
CATyalun ponl ' P » 3A Pyx !

[PUPOIHBIX U COLMAIBHBIX SIBICHHHN)

OIIK-1 Cniocoben ananmu3upoBath,OIIK-1.1. CucremaTusupyer " aHaJIU3UPYET
MHTEPIPETHPOBAaTh M 0000IIaTh  Pe3yNIbTaThIPe3yJbTaThl XUMHYECKHX IKCIIEPUMEHTOB,
HKCIICPUMEHTANBHBIX M PAaCcyeTHO-TCOPETHYCCKUXHAONIONCHUH, M3MEPEHNH, a TakkKe pPe3ysbTaThbl
paboT XMMUYECKOH HAIIPaBICHHOCTU [pac4eToB CBOMCTB BELUIECCTB U MATEPUAIIOB

B pesynbrare n3yueHus AUCHUILTHHBI 00YYaIOMINICS JODKEH:

3uamo:

® O0COOCHHOCTH ()M3NYECKHX CBOKMCTB IMOJMMEPOB U MX PACTBOPOB, OOYCIOBJIECHHBIE MX BBICOKOMN
MOJIEKYJIIPHOM Maccoi,

® KJIACCU(UKAIMIO MTOJIMMEPOB U UX BAXHEHUIINX MpeICTaBUTENEH,

® (U3UKO-XMMHUYECKHE 3aKOHOMEPHOCTHU peakLuii, MPUBOIAMIUX K 00pa30BaHUI0 MAKPOMOJIEKYI,
® 3aKOHOMEPHOCTH ITPOTEKAaHUs XMMHUYECKHUX PEAKIIUN C y4aCTHEM ITOJIMMEPOB.

Ymemo

® CTPOWUTHh KHHETUYECKHE MOJEIIH IS ONMCAHUS IPOLECCOB CUHTE3a MaKPOMOJIEKYI,

® TIpeJCKa3bIBaTh B3aMMOCBS3b CTPYKTYpa — CBOMCTBO AJI1 MAKPOMOJIEKYJISIPHBIX CUCTEM.
Bnaoemo:

e COBpeMeHHOU TepMHuHOjIorue xumuu BMC;

® TEOPETHMYECKHMHU OCHOBAMHU CHUHTE3a IIOJUMEPOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

BBEJIEHUE

OCHOBHBIE NOHSATHSA U ONPEACICHUS: MOJHUMEP, OJIUIOMEpP, MAKPOMOJIEKYJa, MOHOMEPHOE 3BEHO,
CTENEHb MOJIMMEPU3ALINN, KOHTypHas AjAuHA Uend. MOJeKyaspHble Macchl U MOJIEKYJISIPHO-
maccoBble  pacnpenenenus (MMP).  Vcpeanennble — (cpenHuE) — MOJIEKYJSIPHBIE — Macchl
(cpenneuncnoBasi, cpeaHeBecoBas). HopmanbHoe (Haubojee BEpOATHOE) paclpelesieHUe.
Baxneiimue cBOCTBa MOJIMMEPHBIX BEIIECTB, OOYCIIOBJIEHHbIE OOJBIIMMHU pa3MepaMu, IEMHBIM
CTPOEHUEM M TMOKOCTHIO MaKpoMOJIeKyJl. Poiib mosumMepoB B KMBOM NMPUPOAE M MX 3HAUEHUE KaK
IMPOMBIINIJICHHBIX MAaTCPHAJIOB (HHaCTMaCCBI, Kay4yKH, BOJIOKHA MW IIJICHKH, ITIOKPBITHA, KJ'IeI/I).
[Ipenmer u 3amaun HAyKH O BBICOKOMOJIEKYJISIPHBIX COEIMHEHMAX (mosmmepax). Mecto Hayku o
nojiMMepax Kak CcaMOCTOSTENbHOM (yHIAaMEHTAJIbHON 00JlacTH 3HAHUS Cpedau  JIPYrux
(byHAaMEHTANBHBIX XUMHUYECKUX JUCHMIUIMH. Ee poib B HayuyHO-TEXHHYECKOM Iporpecce Hu
OCHOBHBIC HCTOPHUYECKHUE ITAIbI €€ PA3BUTH.



KIIACCUOUKAIIUA TIOJIUMEPOB

Knaccudukanuys nonuMepoB B 3aBUCUMOCTH OT MPOUCXOXKIEHUS, XUMHUUECKOT0 COCTaBa M CTPOCHUS
OCHOBHOH Li€NH, B 3aBUCUMOCTH OT TOMNOJOIMM MaKpoMoJieKysl. OIHOTSKHBIE U JABYXTSDKHBIE
MaKpOMOJIEKYJIbI. [Tpupoaubie u CHUHTETUYECKHE MOJIUMEPHI. Opranuueckue,
2JIEMEHTOOPTraHUYECKUE U HEOpraHUUYECKHe Noaumepsbl. JInHeiiHble, pa3BeTBICHHBIE, JIECTHUYHBIE U
CIIMTBIE MOJHUMEPHI, ACHIpUMeEphl. ['OMOMOIMMEpDI, COMOIUMEPHI, OJIOK- COMOJUMEPHI, TPUBUTHIC
COIOJIMMEpHL. ['OMOLIENTHBIE U T€TEPOLIETIHbIE TOJUMEpPDI. bromoinMepsl, OCHOBHbIE OMOJIOTHYECKUE
byHKIIMM ~ OeNKOB  pUOOHYKIEMHOBOM M JE30KCUPUOOHYKIEHMHOBOM  KHCIOT. Kparkas
XapakTEepUCTHKa W 00JacTH TNPUMEHEHUS BAXXHEWIINX TPEACTABUTEICH pa3IUYHBIX KJIacCoB
MIOJIUMEPOB.

MAKPOMOJIEKYJIbI 1 UX IIOBEJEHHUE B PACTBOPAX

Kondurypauuss  Makpomosiekyisl U KoHuUrypauuoHHas  uzomepus. JlokanbHble U
KOH(HUTypalMOHHBIE H30MEPHl B MaKpPOMOJIEKYJaX IOJIMMEPOB MOHO3aMEUICHHBIX STHJICHOB W
aueHoB.  Crepeon3omepusi M CTEpPEOpEryisipHble  MakpOMOJIEKysbl.  M30TakThuueckue
CUHAMOTaKTU4YecKue nonumMepsl. KonpopmanuonHnas uzomepus U KOHPOpMaLMs MaKpOMOJIEKYJIbI.
BuyTtpumonexynsipHoe BpallleHne U THOKOCTh MaKpoMOJIeKyibl. KonruecTBeHHbIE XapaKTePUCTUKU
rHOKOCTH MaKpOMOJIEKYJI (CPEIHEKBAIPATUYHOE PACCTOSHUE MEXAY KOHIAMH LIEMH, Pagyc
WHEPLUUA MaKpPOMOJEKYJIbl, CTAaTUCTHUYECKHUI CErMeHT, IMepcucTeHTHas anuHa). CBobOoaHO-
COWIEHEHHAas MeMb KaK WICAIM3HPOBAHHAS MOJENIb THOKOH MaKpOMOJEKynbl. DyHKIHS
pacrpesieieHusl PacCTOSTHUM MEXIy KOHIIaMU CBOOOJHOCOUYJICHEHHOW IEeNH (TrayCCOBBI KIIYOKH).
Cpennue pasmepbl MaKpOMOJEKYJbl C YYETOM IIOCTOSHCTBA BAJEHTHBIX YIJIOB. DHEPreTUYeCcKue
Oapbepbl BHYTPEHHETO BpallleHUs; MOHATHE O MPUPOIEC TOpMO3sllero noreHuuana. [loBopoTHbie
U30MEPBl M THUOKOCTh peaNbHBIX Iernel. CBA3b TMOKOCTH (JKECTKOCTH) MAaKpOMOJEKYNI C X
XUMHYECKUM CTpOCHHEM: (haKTOpPbI, BIUSIONUIME HAa TMOKOCTh pealbHbIX Iernei. YTHOopsaoYeHHbIE
KOH(OPMALIMU H30JMPOBAHHBIX MAaKpOMOJIEKYN (TOJHMIENTHABI, OCNKH, HYKJICHHOBBIC KHCIIOTHI).
[Tonumep-nonumepHble KOMIUIEKChI CHHTETUYECKUX U MPUPOAHBIX NoiuMmepoB. KoomepartuBHbie
KOH(OpMallMOHHbIE MPEBpAILEHUS.

MakpoMoeKyibsl B pacTBOpax. TepMOaAUHAMUYECKUM KPUTEPUM paCTBOPUMOCTU U J0KA3aTEIbCTBO
TEPMOJMHAMHYECKONH pPaBHOBECHOCTH pacTBOpoB. Da3oBble JauarpaMMbl CHUCTEM IOJIUMEpP-
pactBopuTenb. Kpuruueckue TtemmepaTypsl pacTBOpeHHs. HeorpaHnueHHoe W OrpaHUYEHHOE
HaOyxaHue.

TepMoauHaMuyeckoe MOBEJACHUE MAKPOMOJIEKYSl B pacTBOPE U €ro OCOOCHHOCTH IO CPaBHEHHUIO C
MOBE/IEHUEM MOJIEKYJ HU3KOMOJIEKYJISIPHBIX BellecTB. OTKIOHEHHS OT UJCAIbHOCTH U UX MPUYMHBI.
VYpaBHEeHHE COCTOSHUS TIoJMMepa B pacTBope. Bropoil BupuanbHbelii ko3dpduuumenr um q -
temneparypa (q -yciosus). HeBo3mylieHHbIE pa3Mepbl MaKpOMOJIEKYJbl B pacTBOpPE M OILIEHKa
THOKOCTH.

Omnpenenenyue CpeHEUUCIOBOM MOJIEKYJISIPHOM Macchl M3 JAHHBIX MO OCMOTHYECKOMY JIaBJIEHUIO
pacTBOpPOB IOJMMEPOB. 3aBUCUMOCTb PAaCTBOPUMOCTH OT MOJEKYIIpHOW Maccel. Pusuko-
XUMHYECKHE OCHOBBI (PAKIIMOHUPOBAHUS MTOJIMMEPOB.

CBeropaccessHHE Kak METOJ| ONPEIEIIEHUs CPEJHEBECOBOM MOJIEKYJISIPHOW Macchl IOJIMMEPOB.
Omnpenenenue pasMepoB MaKpOMOJIEKYJ.

I'uppoarHamMuueckue CBOMCTBa MAaKpOMOJIEKYNl B pacTBOpax. Bs3KocTh pa30aBiIeHHBIX PacTBOPOB.
[IpuBeneHHass M XapakTepucTUyeckas BSI3KOCTH. CBS3b XapaKTEpUCTUYECKOM BS3KOCTH C
MOJIEKYJISIDHOM Maccoll M CpeJHUMM pa3MepaMH MaKpOMOJEKYyJ. BHCKO3MMETpHs Kak METO
oTpesieNieHus] CPEeIHEBA3KOCTHON MoJeKylsapHoi Macchl. Juddy3us makpomonekyn B pacTBOpax.
I'enpnponukaromas xpomarorpadus u GppakOHUPOBAHUE TTOJTUMEPOB.

CenumenTanusi MakpoMoiiekyn (ynbTpaneHTpudyrupoanue). OmnpeneiaeHre MOJEKYISIPHBIX Macc
METO/IaMu yibTpaneHTpudyrupoBanus u auddysuu.

HNonusyromuecss MaKpOMOJICKYJbl (TIOTUANIEKTPOIUTHI). XUMHUYECKHEe M (PU3UKO-XUMHUYECKHE
0COOEHHOCTH MOBEJIEHHUSI MOHU3UPYIOMIUXCS MaKpPOMOJEKY (IIOJUKUCIOT, MOJIMOCHOBAaHUM M HX
coneir).  KommuecTBeHHBIE  XApaKTEPUCTUKU  CHJIbI  TOJUKUACIOT W TIOJMOCHOBAHUH.
DJeKTpocTaTHUECKasi SHEPrusi MOHM3MPOBAHHBIX Makpomosekyn. Crenuguueckoe CBA3bIBAaHHUE



npoTuBoMoHOB.  KoomepatuBHble ~ KOH(OPMALMOHHBIE  MpPEBpAIEHUS  MOHU3UPYIOIIUXCS
NOJUNENTUIOB B  pacTBopax. M3osnmekTpuueckas W M30MOHHAs  Todka. AMQOTepHbIe
HOJINAJIEKTPOJIUTHI.

KoHueHTpupoBaHHbIE  pacTBOpPbl  MOJIMMEPOB W Tead. Acconuanus  MakpOMOJEKYJI B
KOHLEHTPUPOBAHHBIX PACTBOPAaX M CTPYKTypooOpasoBaHue. JKUAKOKPUCTANIMYECKOE COCTOSHUE
KECTKOLETHbIX MOJIUMEPOB. JIMOTpPONHbBIE KUIAKOKPHUCTAUIMYECKUE CUCTEMbI U MX (pa30Bble
nuarpaMmbl.  OCOOEHHOCTH PEOJIOTHUYECKMX W MEXaHMYECKHMX CBOMCTB KOHIIEHTPHUPOBAHHBIX
pacTBOpPOB.

HOJUMEPHBIE TEJIA

CtpykTypa U OCHOBHBIE (PU3UYECKHE CBOICTBA MOJUMEpPHBIX Tell. OCOOCHHOCTH MOJEKYISPHOTO
CTPOCHHS TOJIMMEPOB WM TPUHIIUIBI YIAKOBKH MaKpPOMOJIEKYJ1. AMOp(HBIE U KpPUCTALTUYCCKHE
NOJIUMEphl.  YCJIOBUSA, HEOOXOAMMBIE Ui  KpUCTAJUIM3allMM  moiuMmepoB. Temrmeparypa
KpUCTAJUIM3allMM W TeMIiepaTypa I1uiaBieHus. CTpykTypa W HAAMOJIEKYJsipHAsh OpraHU3aius
KPUCTAJUIMYECKUX  IOJMMEpPOB. Pa3nmuuumsgs W CXOACTBO B CTPYKTYPHOM  OpraHu3anuu
KPUCTAUTMYCCKHX H  aMOPPHBIX  IOJMMEPOB.  TepMOTPOMHBIE  KUIAKO-KPHUCTATNICCKUE
(Me30oMop(dHBIC) TTOJIUMEDHI.

CpoticTBa aMOpP(HBIX MOJUMEPOB. TpH (PUINYECKUX COCTOSHUSA. TepPMOMEXaHHUYECKUE KPHUBHIC
aMOp(HBIX MOJIMMEPOB.

Bricokoanactuueckoe COCTOSIHUE. TepmoanHamuka u MOJICKYJISIPHBIH MEXaHU3M
BBICOKOAIACTUYECKUX JAedopmanuii. DHTPONUIHAS MPUPOJA BBICOKOATACTUYHOCTU. CBS3b MEXIY
PaBHOBECHOU YIIPYroi cuioi u yanuHeHueM. HuxHul npeen MoJeKyIsipHbIX Macc, HEOOXOAUMbBIX
JUISl IPOSIBJIEHUS BBICOKOAJIACTUUHOCTHU. PenakcallMOHHbIE SIBJIEHUS B NOJIMMEpax. MexXaHuuecKkue u
IUAIeKTpUUecKue notepu. [IpuHIUI TeMiiepaTypHO-BpEMEHHOM CYIEPIIO3UIINH.

Creknoo6pasHoe coctosiHue. OCOOEHHOCTH MOJIMMEPHBIX CTEKOJ. BBIHYXJIEHHas 3IacTUYHOCTh U
M30T€PMBI  pacTsiKeHUs.  MexaHu3M  BBIHYXKJIEHHO-3JacThyeckon  aepopmanuu.  [lpenen
BBIHYKJICHHOH 3JIACTUYHOCTH. XPYIKOCTb [TOJIUMEPOB.

Bsisko-Tekyuee cocrossHue. MexaHu3M  BA3KOro TedeHus. KpuBble TEUEHHS MOJIUMEPOB.
3aBUCUMOCTh TEMIIEpaTyphbl BSI3KOTO TEYEHHS OT MOJEKYISIPHOW MacChl. AHOMaIuU BA3KOIO
TeueHus1. DopMOBaHME U3CIUIN U3 TIOJIMMEPOB Ha PEKUME BSI3KOTO TEUCHUS.

[Tnactuduxanus nonumepoB. [IpaBuna 0OBEMHBIX M MOJSPHBIX Aojeil. MexaHHYeckue MOJAeTH
aMOpP(HBIX MTOJUMEPOB.

CBoiicTBa KpHUCTAIUIMYECKUX MOJUMEPOB. TepMOMEXaHMYECKUE KPUBBIE KPUCTAUIMYECKUX U
KPUCTAJUTH3YIOMINXCST aMOP(PHBIX ToMMepoB. M30TepMbI pacTsHKEHHS U MOJICKYJISIPHBIM MEXaHU3M
"XOJIOAHOTO TeUEHHU" KPUCTATNIMYECKHUX MTOJIMMEPOB U MOJIMMEPHBIX CTEKOJI IPU PACTSIKEHHH .
JloJIroBEYHOCTh MOJUMEPHBIX MaTepuaioB. MexaHu3M paspyiieHus noauMepoB. OpueHTUPOBaAHHBIE
CTPYKTYPBI KPUCTANINYECKUX U aMOP(HBIX MOJIUMEPOB.

AHU30TpONUSL MeXaHW4yecKux CcBoMcTB. CmocoObl opueHTtanuu. [lpunnuner  dopMoBaHUS
OpPUEHTUPOBAHHBIX BOJIOKOH U IUIEHOK M3 PacIIaBOB U pacTBOpoB. OcoOeHHOCTH (hOopMHpOBAHUS
KUJAKOKPUCTAIIMYECKOW  ¢a3bl;  TMOJYYeHHE  CYNEPIpPOYHBIX  BOJOKOH U IJIACTHKOB.
Kommosurmonnasie Matepuansl. [IpuHIUIBE pOpMOBaHUS TOJTUMEPOB, HAMIOJTHEHHBIE TTOJTUMEPHI.

XUMHNUYECKHWE CBOMCTBA 1 XUMHWYECKHUE MMPEBPAIIIEHUA ITOJIUMEPOB
XHUMHUYECKUE pEeakly, HE MPUBOLALIME K M3MEHEHMIO CTEIICHH IMOJUMEPU3aLUU MaKpOMOJIEKYII:
MOJIMMEPAHAJIOTUYHbIE TPEBPALICHUSI W BHYTPUMOJEKYJIspHbIe MpeBpaiieHusa. OcoOeHHOCTH
PEAKIIMOHHOM CIIOCOOHOCTH (DYHKIIMOHAIBHBIX IPYIIT MaKpPOMOJIEKYII.

[Ipumeps! HCTIONB30BAHUS NMOJMMEPAHAIOTUYHBIX MPEBPALIEHUN U BHYTPUMOJIEKYJISIPHBIX PEaKIUN
JUIS TIOJIy4E€HHS HOBBIX IIOJIMMEPOB.

XHWMHUYECKUE pEeaKIUy, IMPUBOAIIME K H3MEHEHHMIO CTENEHH IMOJMMEPU3ALNH MaKpPOMOJIEKYII.
Hectpykuuss nonumepoB. MexaHuU3M LENMHOM U CIy4alHOM JAecTpykKuuu. Jlemosmmepusanus.
TepmookucnurenbHass W (oToxumuueckass aAecTpykuus. Mexanogectpykuus. [IpuHumne
CTaOMIIN3ALUHU TTOJTUMEPOB.

CuiBaHMe  NONMMEPOB  (ByJKaHU3alUsl  KAydyyKOB, OTBEP)KICHHME  DSMOKCHUAHBIX  CMOII).



Hcnonp30BaHne XMMUUECKUX PEAKLIMKA MAaKPOMOJIEKYJ 111 XMMUUYECKOTO U CTPYKTYPHO-
XUMHYECKOTO MOJAU(DHUIMPOBAHUS TMOJIMMEPHBIX MaTepuaioB M wuzaenuil. IlpuButue u OGioK-
COIOJIUMEPHI - OCHOBHBIEC IPUHIUITBI CUHTE3a U (PU3UKO-XUMHUYECKUE CBOMCTBA.

CHUHTE3 IOJIMMEPOB

Knaccugukaius 0CHOBHBIX METOJIOB ITOJIyYEHHSI TOJTUMEPOB.

[Tomumepusanusa.  TepmoauHamuka — noaumepusanmu.  IloHdATHe 0 NMOJIMMEPU3aLUMOHHO-
JIENOJIMMEPU3AIUOHHOM PAaBHOBECHH.

Knaccugukarus nenHslx MoJiMMepru3aluOHHBIX IPOLECCOB.

PanukansHas  nosmMepusauus.  MHunuupoBaHue — paJMKaJIbHOM — IOJMMEpHU3aluu.  TUIb
uHULIMaTopoB. Peakuuu pocta, oOpbiBa M nepeaaun nenu. Kuneruka paaukaibHON NoaMMepHU3aluu
IIPM MaJIbIX CTENEHAX mpeBpaieHusd. [loHATHe 0 KBa3MCTALMOHAPHOM COCTOSIHUU. MoleKyispHas
Macca M MOJEKYJISIPHO-MacCOBOE paclpeAesieHUe MOIUMEPOB, 00pa3ylooluXcs NMpH PaJuKalIbHON
nonumepu3amu. [loauMepusanus npu ray00KHUX CTENEHAX MPEBPAIICHUH.

PeakiimonHas ciocoOHOCTh MOHOMEPOB U PAJUKaJIOB.

PanukanpHas cononuMepusanus. Y paBHEHHE cOCTaBa CONOJINMEPOB. OTHOCUTENbHBIE pEAKLIMOHHbIE
CIOCOOHOCTH MOHOMEPOB M pajuKaioB. Poib cTepuueckux, MOJSPHBIX U APYTrux (hakTopoB; cxema
Q-e.

Crioco0bl IpoBeIeHNs OJTMMEPHU3ALMU: B Macce, B paCTBOPE, B CYCIIEH3UH U B AMYJIbCHH.
Karnonnas nonumepusanus. XapakTepucTUKa MOHOMEPOB, CIOCOOHBIX BCTYNaTh B KaTHOHHYIO
noauMepusanuio. KaranusaTtopel M cokaranusaTopbl. PocT m orpanmdeHue pocra Lened Ipu
KaTHOHHOU moJuMepu3auuu. BnusHue npuponsl pactBopurens. Kuneruka mnpouecca. AHHOHHAs
HoJMMepH3alysl. XapakTepUCTUKAa MOHOMEPOB, CIIOCOOHBIX BCTYNATh B @aHUOHHYIO OJMMEPHU3ALHIO.
KaranmszaTopsl aHMOHHOW nosmMepu3anuy. MHunmupoBanue, pocT U OrpaHUYEHUE POCTa LETe IpH
aHMOHHOW mosuMmepu3zanuu. "JKupbie nenu'.

KoopavHanimoHHO-MOHHAs IMOJUMMEPU3alKs. B NPHUCYTCTBUM TOMOI€HHBIX M T'€TEPOreHHBIX
karanusaTopos tuna [{urnepa-Harra. [IpuHIUIBI CHHTE3a CTEPEOPETYIIAPHBIX OJUMEPOB.
Oco0eHHOCTH HOHHOM MOJIUMEPU3alMU HUKINIECKMX MOHOMEPOB.

[TonmukonaeHcanus. Tunsl peakuuil MoJMKOHAeHCaud. OCHOBHBIE PA3JINYMS MOJIMMEPU3ALMOHHBIX
" ITOJINKOHIEHCAIIMOHHBIX IIPOLIECCOB. TepmonnHamuka MTOJIMKOHACHC AU u
NOJIMKOHACHCALIMOHHOE  paBHOBecue. MonekyiasipHas Macca M MOJIEKYJISIPHO-MAacCOBOE
pacupenelieHHe  NpuU  NONMKOHAeHcanuu.  KuHetmka — nmonukonaeHcanuu.  IIpoBenenue
NOJIMKOH/ICHCAIIUH B pacIllaBe, B pacTBOPE U Ha IpaHUIle pa3zena ¢as.

3AK/IIOYEHUE

CoBpeMeHHbIE TEHJEHIMM U HOBBIE HaNpaBlIeHUs B Hayke O mnojumepax. llepcnexkTuBbl
IIPOMBILUIEHHOT'O IIPOU3BO/ICTBA MTOJIMMEPOB.

4. O6beM yueOHOi TMCIHIJIMHBI

Buabl yueOHoii padboThI B 3au B axanem.
eTMHULAX yacax
O0mas TPyA0eMKOCTh JMCIHILIHHBI 10 Y1eOHOMY IIAHY 4 144
KonrakTtHas pa6ora (KP): 1,8 64
Jlexrnu (JIek) 0,9 32
[Tpaktuueckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu KOHTPOJIs: IK3aMeH 1 36
Buabl yueOHol padoThI B sa4 B acrp.
eTMHULAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 10 Y4eOHOMY IUIAHY 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[IpakTrueckue 3ausatus (I113) 0,9 24




CamocrositesbHas padora (CP):

1,2 33

Bua KOHTpOJIAA: IK3aMeH
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AHHOTanus paboueit mporpamMmbl JUCHUTLTAHBI
«XHMH4YecKast TEXHOJIOTH»

1. Heap OMCUMILUIMHBI - TIOJIYYCHHE 3HAHUU B

IIPOLIECCOB C YYETOM (PU3UKO-XUMUYECKHUX OCOOEHHOCTEH MPOTEKAIIINUX pPEeaKIHii,

ONTUMAJIBHBIX YCIOBHUH peajin3yeMBbIX MIPOLECCOB,

o0JIacTH peanu3aluyl XUMHKO-TEXHOJIOTHUECKIX
BBIOOpA
BbIOOpa 3P PEKTUBHBIX PEAKTOPOB, MIPHOOPETECHUS

HaBBbIKOB B COCTABJICHHUH MaTCPpHUAJIbHBIX U TCIIJIOBBIX 6aJ'IaHCOB, B pacycTe MMpoueccCOB U PEaKTOPOB

Ha OCHOBE MATCMAaTHU4YCCKOIro MOACIUPOBAHUA,

9HEProcOEperaroX XUMHKO-TEXHOJIOTHIECKIX

MOJIydeHUsI 3HAHMM B o0NacTh pa3paboTKu
cucteM (XTC), 6€30TXOTHBIX M MaOOTXOTHBIX

TEXHOJIOIMI Ha IPUMEpPEe COBPEMEHHBIX ITPOU3BO/CTB.

2. B pesyabTtare u3ydyeHHs JUCHUIIMHBI O0yYalOMIMHCA 1O

JOJIZKCH

Obnadams crnenyomuMA KOMIICTCHITUSIMU:

nporpaMme crenuaIuTeTa

DopmupyeMble KOMIIETEHIIUH

NHaukaTopbl JOCTHXKEHUs] KOMIIeTEeHITHI

YK-2. CiocobGeH ynpaBisiTh IPOEKTOM Ha BCEX
STanax ero >KM3HEHHOTO IIUKIIa

YK-2.1. ®opMmynupyeT Ha OCHOBE ITOCTAaBICHHOM
MpoOJIeMbl TPOCKTHYIO 3aJady H CIIOCO0 ee
pellieHUs]  uYepe3  pealM3aluil0  IPOEKTHOIO
YIIpaBICHUS

YK-2.2. Pa3zpabaTbiBacT KOHIICIIIUIO TPOCKTa B
paMkax 0003HaYeHHOU MPOoOIEeMBbI: (HOPMYITUPYET
Lesb, 3a7a4d, OOOCHOBBIBACT AKTYaJIbHOCTb,
3HAYNMOCTh,  OXHJA€Mble  pe3yabTaTbl |
BO3MOYKHBIE C(pepbl X TPUMEHEHUS

YK-2.3. Ilnanupyer He0OXOIMMEBIE PECypCHI, B
TOM YHCJI€, C YIETOM UX 3aMEHSIEMOCTH

OIIK-1 Cnocoben aHAJIN3UPOBATh,
MHTEPIPETHPOBaTh M 0000IIATh  Pe3ysbTATh
OKCICPUMCHTAJIIBHBIX WU PACUCTHO-TCOPCTUICCKUX|
ab0T XMMMYECKON HalpaBJIEHHOCTH

OIIK-1.1. CucrematusupyeT ¥ aHAJIU3UPYET
[PE3YJIbTAThI XUMHUYECKHUX JKCIIEPUMEHTOB,
HaO0JII0IEHNH, M3MEpPEHHH, a TakXke pe3yibTaTbl
acueTOB CBOWCTB BEUIECTB M MATEPHATIOB

OIIK-3  CrocobeH  NpUMEHSTh  pacueTHO-
TEOPETUYECKHE METOIBI JJIsl MU3YYSHHS CBOWCTB
BEIIECTB U TPOILIECCOB C UX y4YacTUEM,
MCTIONB3YSl COBPEMEHHOE TIPOrpaMMHOE
oOecrieueHne u 0a3bl JTAHHBIX
PO eCCHOHATBPHOTO Ha3HAYCHUS

OIIK-3.1. [IpuMeHsieT  TeOpeTHYECKHEe M
MOJTyIMIMPUYECKUE MOJIENIN MIPU pelleHUH 3a/1ad
XMMHYECKON HANPABICHHOCTH

OIIK-3.2. Hcnone3yer CTaHJIapTHOE)
MPOTrpaMMHOE obecrieueHue u
CIelMaIU3UpOBaHHble  0a3bl  JaHHBIX  IPH
pelieHnn 3a1a4y npodeccroHalbHOM
NesITeIbHOCTH

OIIK-4  CrnocobGeH  maHupoBaTh  pabOTHI
XMMHUYECKON HaNpaBJIeHHOCTH, 0OpalaThiBaTh U
MHTEPIIPETUPOBATh IIOJIYYEHHBIE pE3YIbTATHl C

OIIK-4.3. WHTepnpetupyer pE3yJIbTaThl
XUMAYECKHX HAOJIOACHUH C WCIIONb30BaHUEM

NIESITEIBHOCTH C y4E€TOM OCHOBHBIX TpeOOBaHUIA

MCIIOJIb30BAaHUEM  TEOPETHYECKUX 3HAHMA H .
(bU3NYECKUX 3aKOHOB U MPECTaBICHUN

MPAKTUYCCKUX HaBBIKOB peICHM|

MaTeMaTHYECKUX U (PU3UUECKUX 3a]a4

OIIK-5Cniocoben ucnons3oBathOIIK-5.1.  Ucnons3dyer  coBpemenuble  IT-

MH(pOpPMAaLMOHHbIE 06a3bl JaHHBIX M aJallTUPOBATHTEXHOJIOTUM  Tpu  cOope, aHamm3e U

CYLICCTBYIOIUE MPOrpaMMHEBIC TIPOAYKTBI MJIANPEACTABICHUN I/IH(i)OpMaHI/II/I XUMHUYECKOTI'O|

peLeHus 3a1a4 npodeccuoHanbHONIpoduist, cobmogas HOpPMBI M TpeOOBaHUS

MH(pOPMaMOHHON 6€30MacHOCTH




MH(POPMALIMOHHOM 0€30MIaCHOCTH OIIK-5.4. Hcnonp3zyer COBPEMEHHBIE
BBIYMCIIMTEIIBHBIE ~ METOABl  JUIsi  00paboTKH|
TAHHBIX XUMHUYECKOTO IKCIEPUMEHTA,
MOJICIIMPOBAHUSI CBOWCTB BEIIECTB (MaTEpUAIOB)
1 TIPOLIECCOB C MX YYaCTHEM

OIIK-6.1. TlpencraBnsier pe3yabTaTtbl pabOThI B
BUJIC OTYETA MO CTAaHJAPTHOU (opMe Ha PYCCKOM
SI3BIKE

OIIK-6.2. [IpencraBnser UHPOPMALINIO
XUMHAYECKOTO COICPIKaHUSI C YUETOM TpeOOBaHHM
oubnorpadguyeckon KyabTypbl

OIIK-6 Cnoco0OeH MpeacTaBisiTh Pe3ybTATh
npodecCHOHANbHON JEeITENIFPHOCTH B YCTHOH |
NUCHMEHHOW (hOpME B COOTBETCTBUU C HOPMaMH H
NpaBWJIaMH, OPUHATEIMA B HPOQECCHOHATHLHOM
coo011ecTBE

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00yJarOITUHCS JOJKEH:

3nameo:

-OCHOBBI TEOPUU XUMUYECKUX IIPOLIECCOB U PEAKTOPOB;

-METOJIOJIOTHIO MCCIICIOBAHUS B3aMMOJICHCTBHS XMMHUYECKUX MIPEBPAIICHUIA U SBJICHHHA TIEpeHOCca Ha
BCEX MAcCIITaOHBIX YPOBHSX;

-METOJIMKY BBIOOpA peaKTopa U pacyéra mpoiecca B HeM;

-OCHOBHBIE PEAKIIMOHHBIC MPOIIECCHI U PEAKTOPHI XUMUYECKON U OMOTEXHOJIOTHH,

-OCHOBHBIE MPHUHIIUIIBI OPTaHU3alUKA XUMHYECKOr0 MPOU3BOJICTBA, €r0 UEPAPXUUYECKYIO CTPYKTYPY,
METOJTBI OTICHKH 3(()EKTUBHOCTH IPOU3BOJICTBA.

Ymemos:

-paccyMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOI0 IIpoIiecca,

-BBIOpaTh A((HEKTUBHBIN THIT PEAKTOPA,;

-[IPOBECTH PACUYET TEXHOJOTUUECKUX MTapaMeTPOB ISl 3alaHHOTO MPOLIECcCa;

-ONpEeAEIUTh apaMeTphl HAMTyUlllel OpraHu3aluy Iporecca B XUMUYECKOM PEAKTOpE.

Bnaoemos:

- MeToAaMu aHanu3a 3(PpeKTUBHOCTH PabOThl XMMUYECKUX MPOU3BO/ICTB;

-MeTOoJaMM  pacyéra M aHaJuW3a IPOLIECCOB B  XHMHYECKHUX PEAKTOpax, ONpeAeeHus
TEXHOJIOTHYECKUX MTOKa3aTeei;

-MEeTOJJaMH BbIOOpa XUMHUUECKUX PEaKTOPOB.

3. Kpatkoe cogep:kanue 1uCUHMIIHHBI
Pa3nes 1. Xumnueckasi TEXHOJIOTHS ¥ XMMHYeCKOe TPOU3BOACTBO

OcHOBHBIE ONpEENICHHs U OJOXKEeHNU. XUMUYeCKas TEXHOJIOTHs KaK HayKa: OObEKT M3y4deHus,
1enb U MeToJpl. OOBEKT XMMHUECKOH TEXHOJIOIMH - XMMHUYECKOE MPOU3BOACTBO. MexXoTpaciaeBoit
XapakTep XUMHUYECKOH TeXHOJOrMH. MecTo XMMHUYECKON TEeXHOJIOTMH B MPOMBIIIJIEHHOH cdepe u
METOJIOB XHMMUYECKOM TEXHOJOTMM B HEXUMHUYECKHMX OTpaciiX MPOMBIIUIEHHOCTH. MeToabl
XUMHUYECKON TexHoJMoruu. CUCTeMHBIH aHau3, (pU3MYecKoe U MaTeMaTHYeCKOe MOJEIMpPOBAaHUE,
OlpesiefieHUe U OCHOBHBIE MOHSTHS, UX MECTO B HMH)KEHEPHO- XHMHYECKUX HCCIIECOBAHMUSIX H
pa3paboTkax. MecTo W 3HaU€HUE HATYpHOTO M BBIUMCIUTENIBHOrO sKcnepumenTta. ConepkaHue U
3a/1a4M y4eOHOro Kypca.

Xumuueckoe MpousBoAcTBO. OOmas CTpykTypa M (YHKIHMOHAIBHBIM COCTaB XHUMHYECKOTO
npou3BoJcTBa. OCHOBHBIE MOJCUCTEMbl XUMUYECKOTO MPOu3BOACTBa. OCHOBHBIE TEXHOJOTUYECKHE
KOMIIOHEHThI. KauecTBEHHbIE M KOJIMYECTBEHHBIE I10KA3aTE€IM XUMHUYECKOTO IPOU3BOJCTBA!
TE€XHOJOTMYECKHE, SKOHOMHUYECKHE, SKCILTyaTallMOHHbIE, COLMaIbHbIE. XUMHUKO-TEXHOJIOTUYECKUI
nporecc. Kiaccuduxanms 0CHOBHBIX TPOIIECCOB XUMUUECKOM TEXHOJIOTHH.

CoIpbeBble pecypcehl, BoJla U SHEPTrHsl B XUMHUYECKOM Ipou3BojicTBe. Kitaccudukanus crlppeBbIX
peCypcoB MO pPA3IUYHBIM NpU3HAKaM - ()a30BOMY COCTOSIHHIO, MPOUCXOKJECHHIO, MCTOYHHUKAM.
[TonsiTue, CylIHOCTh U PUMEPHI YIITYOJIEHUS UCIIOJIB30BAHUS ChIPBS.
3HavyeHUe U UCIOJIb30BaHKUE BOJBI B XUMHUECKUX MPOU3BOACTBAX. VICTOUHMKH BOJbL. TpeGoBaHus K
TEXHOJIOTUYECKOM M ObITOBOM Boje. IIpombllieHHass MOATOTOBKA BOABI U METOJbl €€ OYMCTKHU OT



npuMeceil. OCHOBHBIE METOJBI KOHTPOJII KadecTBa BOJAbIl. OKOHOMHS BOJONOTPEOJICHHUS B
POU3BOJCTBE. BO100GOPOTHBIE CHCTEMBI.

Buasl ¥ HMCTOYHHMKHM SHEPrUM B XMMHUYECKOH MHPOMBIIUICHHOCTH. MacmTtadbl moTpebiieHus u
CrocoObl yYMEHBbUICHHs] JHepreTuueckux 3arpar. CylmHOCTP U TpPUMEPHl pereHepaluuud |
peKyrepanuu 3Heprui. Bropuunsie sHEpreTH4eckue pecypcehl.

Paznen 2. TeopeTudeckue 0CHOBbI XMMHYECKHX NPOLECCOB M PEAKTOPOB

OU3NKO-XUMUYECKHUE 3aKOHOMEPHOCTH XHMMHMUYECKUX TMPEBpALlEHUN - CTEXHOMETPHUYECKHUE,
TEpMOJIMHAMHYECKUE, KHUHeTH4Yeckue. I[lokasarean XWUMHUYECKOTO TMPEBpAIleHUs - CTENeHb
IpeBpalleHus], BBIXOJ MPOJAYKTa, UHTErpajdbHas U AuddepeHnnanbHas CelIeKTUBHOCTH, CKOPOCTH
peaKIiy U MPEBPALICHUS PEareHTOB.

XuMuyeckue mporecchl. XUMHUECKUN mponecc - onpezaeneHue. Knaccudukanus XuMUYecKIX
OpOIECCOB MO  pa3iMyHbIM  MpH3HAKaM - XHMHUYECKUM (BUJ XHMHYECKOM peakuuH,
TEPMOJMHAMHYECKHE XapaKTepUCTUKH, CXeMa MpeBpaileHui) U (a3oBbIM (YUCIO U arperatHoe
cocTosiHHE (a3).

["omorenHslit xumudeckuii npouecc. OnpeseneHue U NpuMepsl. BinsHue XUMUYECKUX MPU3HAKOB U
YCIIOBUH MPOTEKAHUS TpoIiecca Ha ero rmokazarenu. CrocoObl MHTCHCH(PUKAIUH.

[TonsiTrie onTUMaNbHBIX TeMiieparyp. OnTuManbHble TEMIEPATYPHI AJI1 00OpPaTUMBIX U HEOOPATHUMBIX
9K30- U SHJOTEPMUYECKHUX PEAKLIUM.

['eTeporeHHbli (HEKaTATUTUYECKUI) XUMHUUecKuil mpouecc. Onpenenenue u npumepsl. CTpyKTypa
mnpouecca U ero cocrapistomue (craauu). HaGmronaemass cKopocTh XMMHMUYECKOTO IPEBPALLECHUS.
Ob6nactu (peXuMbl) MPOTEKAHUSI IPOLIECCa, IUMUTUPYIOLIAS CTa U

['ereporennsiii xumuueckuil npouecc "ras (KuAKocTh) - TBeproe". OOOCHOBaHUE, MOCTPOEHUE U
aHaJIM3 MaTEeMaTHYCCKOM MO IS peakiuid ropeHus (monaens "cxumaromascs cdepa') u
TomoxumMuuecko (moxens "¢ HeB3ammoneucTBywmmMm sapom"). HalGmomaemass ckopocTh
IpeBpalleHus, BpeMs TMpPEBpalleHus W NyTH UHTCHCU(PHUKAIMK JUIsl pa3IUYHbIX objacTei
IPOTEKaHus Ipouecca.

['eTeporeHHbI XUMHYECKH mporiece "ra3 (KUAKOCTh) - KUAKOCTH'". OOOCHOBaHUE, MOCTPOCHUE U
aHaM3 MareMatudeckoid monenu. HaGmromaemas ckopocTh IpeBpalieHus U o0JacTu MPOTEKAHUS
nporecca. [lyru uHTeHCUbUKAIMK U1 pa3IMUHBIX PEKUMOB IIpoLEcca.

Karanutnueckuii npouecc. Onpenenenue, kinaccuuxanusi, IpuMepsbl.

['eTeporeHHslit KkaTanu3 Ha TBepAOM KaTaimuzatope. OOOCHOBaHME, IIOCTPOEHHE U aHAIU3
MaTeMaTUYeCKON MOJIEM Ha KaTaJUTHYECKON MOBEPXHOCTH M B IMOPUCTOM 3€pHE KaTalu3aropa.
Habmrogaemast ckopocTh npeBpallieHuss 1 00jgacTu nporekanus npouecca. CTeneHb UCTONb30BaHUS
BHYTpEHHEH MoBepxHOCTH. [IyTH HHTEHCH(pHUKAINN KaTATUTHYECKUX MTPOIIECCOB.

Xumuueckue peakTtopbl. OmpeseneHre M Ha3HAYeHHE XUMHMYEecKoro peakropa. O030p THUIOB
XUMHYECKHX PEAKTOPOB, WX CTPYKTYpHBIE DJIEMEHTHI (pPEaKIMOHHAs 30HA, YCTPOWCTBA BBOJA M
BBIBOJIA, CMEILLICHHMS], Pa3/IeIeHUsI U paclpeieIeHNsl HOTOKOB, TEMNIO0OMEHHBIE JIEMEHThI), OCHOBHBIE
NIPOIIECCHI U SIBJICHUS B HUX.

Cucremaru3zaius IpoleccoB B XMMUYECKOM PeakTope Mo MaciTaly MX MPOTEKaHHs: XUMHUYecKas
peakuus, XUMUYECKUH Mpolecc B 3JIEMEHTApHOM 00beMe, MPOIIECCHl B PEAKIIMOHHOM 3JIEMEHTE U B
peakTope B IIEJIOM, - UX B3aUMOCBS3b M HEpapXuUyeckas CTPYKTypa MaTeMaTHYecKOH MOJENH
nporiecca B peaktope. [IpuMepbl mporieccoB B pa3IMYHBIX BHIAX XUMUYECKHX PEAKTOPOB.
Knaccudukanus nporeccoB B peakTopax Mo pa3IuyHbIM MPU3HAKAM - BUJ XUMHYECKOTO IMpoliecca,
OpraHu3aIys MOTOKOB peareHTOB (CXeMa JBW)KCHHUS PETEHTOB Uepe3 peakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHu3alys TEIJIOBBIX MOTOKOB (TEIJIOBOM PEXUM, CXeMa TEIIo0OMEeHa),
CTallMOHAPHOCTH MpoIiecca.

ObocHOBaHME U TOCTPOESHUE MaTEMAaTUYECKON MOJIENIN MPOIecca B PEaKTOPax pazIMuyHOro THUIA KaK
CUCTEMBbl YPaBHEHHMH MaTepHalbHOIO M TEIJIOBOro OajaHCOB HAa OCHOBE JAHHBIX O CTPYKType
MOTOKA, XUMHUYECKUX MPEBPAILLICHUSX, IBICHUAX [IEPEeHOCa TeIJla M BEeIECTBA U UX B3aMMOACHCTBHUH.
CucremaTtu3zanus U Kiaccudukaus MaTeMaTHYeCKUX MOJIeJIeH MPoIecCOB B pEaKTOPaX.
W3oTepmuueckue mpolecchl B XMMUYECKOM peakTope. BiusiHue cTpykTyphl MOTOKa (MaealbHOe
CMEIIICHHE U BBITECHEHHUE), CTAIIMOHAPHOCTH TIpoIiecca (IIPOTOYHBINA U TIEPHOAMYECKHI ), TapaMeTPOB
U YCIIOBHH NpOTEKaHMs Ipolecca (TeMrneparypa, KOHLUEHTpalus, AaBleHHE, 00beM PEeaKLMOHHOM



30HBI, BpeMs), BHJIa XUMUYECKON peakuuu (MpocTast U CIO0XKHast, oOpaTuMasi 1 HeoOpaTHUMas) U ee
mapamMeTpoB Ha TpodWIM KOHICHTpAlMd ¥ TIOKa3aTeld IMporecca B peakTope (CTemneHb
MpEeBpallleHHs], BEIXOJ] TPOJIYKTA, CEJIEKTUBHOCTD Mpoliecca). OCHOBBI pacueTa Mmpolecca B peakTope.
CornocraBnenue 3¢G(HEKTUBHOCTH TPOILIECCOB B PEAKTOPaX HICATHHOTO CMEIICHHUS] W HJIeaTbHOTO
BBITECHEHUS.

HewuszorepMuueckue mnpoueccbl B XMMHUUYECKUX peakTopax. OpraHusanusi TEIUIOBBIX IOTOKOB M
peXUMOB B XMMHYECKUX peakTtopax. Pacmpenenenue temmeparypbl, KOHLUEHTpPAMA M CTEICHU
MIPEBPAIICHHS B PEAKTOPE B PEKUMAX HJICATbHOTO CMENICHUS U BBITECHEHHUS, ainabaTUIECKOM U C
TEII0O0OMEHOM. Y CTOMYMBOCTh CTAlIMOHAPHBIX PEKUMOB B PEAKTOPAX HACATHLHOTO CMEIICHWUS.
[IpoMbIIEHHBIE XUMUYECKHE PEeaKTOpbl. Ha KOHKPETHBIX MpUMepax MPEAMETHO pacCMaTPUBAKOTCS
MPOMBILIUICHHBIE PEAKTOPhl JUJIi MPOBEACHHUS TPOLIECCOB TOMOIEHHBIX, TETEPOreHHBIX U
KaTAJIMTUYECKUX - THIBI PEaKTOPOB, KOHCTPYKTHBHBIC XapPAaKTEPUCTUKH M OCOOCHHOCTH PEXKUMA,
00J1aCTH UCIIOJIB30BaHUS.

Pa3nen 3. XuMuueckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTMYECKAsl CHCTEMA.

XTC kak mozenb xumuyeckoro nmpousoactBa. CoctaB XTC: 371eMeHTHI, CBSI3HU, TOACUCTEMBI, - U

WX peaau3aius B XUMHUYECKOM MPOU3BOJICTBE.
Onucanne XTC. Bunel mogeneii XTC - onucarensHble U rpaduyeckue. OnucareabHble MOACIHU -
XUMHYECKass CXeMa W MareMmarudeckas wmojenb. ['paduyeckue moaenu - (QyHKIHOHAIBHAS,
TEeXHOJIOTHYECKasi, CTPYKTypHas M Apyrue (crenuanbHble) cxeMbl. Ha3zHayeHue, mpuMeHEHHE U
B3aHMOCBSI3b MOJICIICH.

Ananmu3 XTC. [lonsarue, 3agaun u pe3ynbtarsl aHanusza XTC - cocrosuue XTC, MaTepuanbHbIi
Y TEIUIOBOM OallaHChl, TTOKA3aTeNM XUMHUYECKOTO MPOU3BOACTBA. METOIMKa COCTaBJICHUS U pacuera
MaTepHaIbHBIX U TeTUIOBBIX OanaHcoB XTC u ee moacucrem. @opmel pecTaBiaeHUs OATaHCOB.
CgoiictBa XTC kak cUCTEMBI: B3aMMOCBSI3aHHOCTb PEKUMOB AJIEMEHTOB, Pa3JIMune ONMTHUMAIbHOCTH
3JI€EMEHTa OJUHOYHOIO U B CUCTEME, YCTOWYMBOCTh U CYIIECTBOBAaHUE CTAI[MOHAPHBIX PEKUMOB U
ap.

Cunre3 XTC. Ilonarue u 3amaun cunTe3a XTC. OcHoBHble dTanbl paspadorkun XTC. Poinb
MaTEeMaTUYECKNX U JBPUCTUUECKHX MeT0J0B. OCHOBHBIE KOHIENIUU npu cuHTeze XTC: momHoe
HUCITIOJIB30OBAHUC CLIpBeBI)IX n BHCPFCTI/I‘IGCKI/IX pecprOB, MUHUMU3AUA 0TXO0O0B, OIITUMAJIBHOC
HCIIOJIb30BAaHUC allIiapaTypsbl. Nx COACPIKAHUC N CIIOCOOBI pcajm3anmu.

Onnoponnsie XTC, OCHOBBI TOCTPOEHUSI UX ONTUMAIBHOW CTPYKTYpPBI: CHCTEMa PEKYNEpaTUBHOTO
TeruiooOMeHa, crucTeMa pas3jiefieHUus MHOTOKOMIIOHEHTHON CMeCH, CUCTEMAa PEaKTOPOB.
Pa3znen 4. CoBpeMeHHbIE TEHACHIIUN B PA3BUTHH XUMHYECKON TEXHOJIOTHH.

[lepcieKTUBHBIE UCTOYHUKHU CHIPbSI U SHEPTUU.

HoBble XMMHKO-TEXHOJIOTHYECKHE MPOLIECCHl U CIIOCOOBI MOMYYEHHS MPOJAYKTOB  MaTEPHAIIOB.
Hanorexunonorusi. CoBMenieHHbIe nporiecchl. [ mOkue u nepectpanBaeMble TEXHOJIOTUYECKHUE CXEMBI,
3aMKHYThIE, MAJIOOTXOAHBIE TPOU3BOJICTBA.

XUMHYECKUE TTPOMBIIIICHHBIE KJIACTEPHI.

4. O0beM yueOHOH TUCHHILINHBI

. B 3au.

Buabl yueOHoii padoThI P — B akaaem. yacax
O01asi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 6 216
KonTaktHas padora (KP): 3,9 140
Jlekrnu (JIek) 0,9 32
[Tpaktuueckue 3austust (I13) 2,1 76
JlaboparopHsbie 3aHsaTHs (J1ad) 0,9 32
CamocrositesbHas padora (CP) 1,1 40
Bua xontpoJs: sk3ameln, KP 1 36

Buabi yueoHoii padoThI B 3au. B actp. wacax

eTMHUIIAX

O01asi TPYA0EMKOCTh THCIHUIIMHBI 110 Y4eOHOMY TJIAHY 6 162
KonTaktHas padora (KP): 3,9 105




Jlexruu (Jlek) 0,9 24
[Tpaktuueckue 3anstus (113) 2,1 o7
JlaGopaTopHsbie 3ansatus (J1ab) 0,9 24
CamocrositesbHas padora (CP): 1,1 30
Buja kontpoJsi: 3x3amen, KP 1 27

AHHOTanus paboueil mporpamMmbl TACIUTLTAHBI
«KBanroBasi XuMusi»

1. Heab IMCHUMIMHBI: - 3aJI0KUTh (YHIAMEHT IJis1 paboThl OyIYIIUX CHCIHAIUCTOB B YCIOBHSIX
COBPEMEHHBIX HAYKOCMKHX XHMHKO-TEXHOJOTHYECKHX IPOHM3BOJCTB M 00ECHEYHTh BO3MOXKHOCTH
CaMOCTOSITEILHOTO M OBICTPOrO OCBOSHUS HMMH HOBBIX WHHOBAIIMOHHBIX IPOU3BOJICTBEHHBIX
IIPOIIECCOB M HOBOM COBPEMEHHOM TEXHUKH.

3amayn JUCHUILIMHEL:

— HU3YYEHHE OCHOBHBIX IIOHSATUH COBPEMEHHOM KBAaHTOBOM XWMHUHM M KBAHTOBO-XMMHUYECKHX
METOJIOB pacyeTa CTPOEHHUS U CBOMCTB XUMUYECKUX CUCTEM;

— BBEICHUE CTYINEHTOB B KpPyI' OCHOBHBIX IIPEICTABICHUNA O XUMHUYECKOM CBSI3U U
MEXMOJICKYJIIPHBIX B3aUMOJCHCTBUSAX M O3HAKOMIIGHMM Ha 3TOM OCHOBE C OCOOCHHOCTSIMHU
XUMHUYECKOHN CBS3HM B XUMHUYECKHX BEUIECTBAX U 00YCIOBIEHHBIX 3TUM CBOHCTBAMUMATEPUAIOB;

— OCBOCHHUC pa6OTI)I C OCHOBHBIMHU KBAaHTOBO-XMMHUYCCKHMMHU KOMIIBIOTCPHBIMHU IIPpOrpaMMaMiy,
HCIIOJIb3YCMbIMH Ha ITPAKTHUKE.

2. B pesyabraTre u3yyeHHs AUCUMILUIMHBI oOydamomuiics MO nporpaMMe crHenHaJMTeTa
JOJIZKEH:

Obnadams crnenyomyUMA KOMIICTCHITUSIMU:

DopmMupyeMbie KOMIIETCHITAN HNHaukaTopbl JOCTHKEHUS] KOMIIETEHIMI
YK-6. CniocoGeH ompenensts ¥ peaaru30BbIBATH
MPHOPHUTETHI COOCTBEHHOH JICITETLHOCTH u
CIIOCOOBI €€ COBEPILEHCTBOBAaHUS Ha OCHOBE
CaMOOIICHKM M 00pa30BaHUs B TEUCHUE BCeH
PKU3HU
OIIK-1Cnoco0eHnanaan3upoBaTh, OIIK-1.1. CucremaTu3upyeT ¥ aHAJIU3UPYET
MHTEPIIPETUPOBATh U 0000IIaTh  PE3yNbTaThIPE3yIbTaThI XUMHUYECKHIX IKCIIEPUMEHTOB,
PKCIIEPUMEHTATIBHBIX M PAaCYeTHO-TCOPETUUCCKUXHAOIIOJCHUN, U3MEPEHUH, a TakkKe pe3yJbTaThl
abOT XMMHYECKOW HAaNPaBICHHOCTH [pacueToB CBOWCTB BELIECTB U MaTEPHATIOB
OIIK-3.1. IlpumeHsleT 3HaHHS O XUMHUYCCKUX
CBOICTBax M3BECTHBIX JIEKapCTBEHHBIX
mpernapaTax M WX OWOMHINCHSIX TIPU aHAJIH3E
COOTHOIIEHUS «CTPYKTYpa-aKTUBHOCTh)

YK-6.1. OuenunBaer cBOM pecypechl M HX MPEIEIbI
(JINYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),
ONTUMAJIbHO MX HCIOJIB3YeT Ui YCIEHIHOIO
BBITIOJTHEHUS IOPYYEHHOTO 3aJaHUs

OIIK-3. CnocobeH BbIOMpaTh 00OCHOBaHHEIC
MOOXOAbl K aHalM3y CBSI3U CTPYKTYPHI
AKTUBHOCTH M KOHCTPYHPOBAHUIO CTPYKTYp C

N . OIIK-3.2. Hcnonp3yer CTaHIApTHOE

3aJaHHOM (PU3MOJOTMYECKOH aKTUBHOCTBIO C
. . MpOrpaMMHOE obecrnieueHue u

Y4e€TOM JOCTYNMHOUN nHpopManuu 06 ux IeiHcTBUY]
CTeMAIM3UPOBaHHbIE  0a3bl  JaHHBIX  IPH
B OpraHu3Me -
pereHnH 3a1a4 npodeccuoHaIbHOMH

NesITeTbHOCTH

OIIK-4  CrnocobeH  miuaHUpoBaTh  pabOTHI
XUMHYECKOM HarpaBieHHOCcTH, oOpaOateiBath HMOIIK-4.1. Hcnonb3yer 0a3oBble 3HaHUSA B
MHTEPIPETHUPOBATh MOJYYECHHBIE pE3yibTaThl cOONMacCTH  MaTeMaTHKd U (QU3MKA  TIpH
MCIIOJIb30BAaHUEM  TEOPETUYECKUX 3HAHUU  UIIJIAaHUPOBAHUU paboT XUMHUYECKOH]
MPaKTUYECKUX HaBBIKOB pelLIeHUsHAPABIEHHOCTH

MaTeMaTHYeCKUX U QU3NYECKUX 3a/1a4




B pesynbrare nzydeHus AUCHUILTUHBI 00yJatOMUNACs JOKEH:
3name:

— OCHOBHBIC TIOJIO)KCHHS KBAHTOBOW XHMHH, COBPEMCHHOW TEOPUU XHUMHYECKOW CBSI3M U
MEXMOJIEKYJIIPHBIX B3aUMOJICUCTBUI U MPUMEPHl €€ MPUMEHEHUS K KOHKPETHBIM XHMHYECKUM
CHCTEMaM,

— NPUHLMIBl  KOJMYECTBEHHOM  XapakTepU3alUd AaTOMHOM U 3JIEKTPOHHOM  CTPYKTYpbI
MOJIEKYJISIPHBIX U CYIIPAMOJIEKYJISIPHBIX CUCTEM U IIOJUMEPOB,;

— OCHOBHBIC B3aHMOCBSI3H MEXIY 3JICKTPOHHON CTPYKTYPOU U (PU3HKO-XUMHUYECCKHMMH CBOHCTBAMHU
BEIIIECTB, JICKAIIUE B OCHOBE YIIPABIICHUS CBOHCTBAMH MAaTEPHAJIOB,;

— BO3MOXXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMHUYECKHX PACUYCTHBIX METOJOB U 00JIACTH
WX PUMEHUMOCTH.

Ymems:

- MPUMEHSTh KBAHTOBO-XMMHYECKHE TOIXOABl M METOABI JUIsl pacueTa, WHTEPIPETAUU H
IPEJICKa3aHKs CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX, CYIIPAMOJICKYJISIPHBIX CUCTEM H MTOJIMMEPOB.
Brnaoemw:

- 9JICMEHTAPHBIMU HABBIKAMU MPUMCHECHUS KBAHTOBO-XMMHYECKHUX TMOJXOJOB M METOJOB TpHU
pPEIICHUH TPAKTHYECKUX TEXHOJOTHYCCKUX 3a7a4 W CTAHJAPTHBIMH KBAaHTOBO- XHMHYCCKUMU
KOMITBIOTEPHBIMH IIPOIpaMMaMH.

3. Kpatkoe cogep:kanue JuUCUHIIUHBI

Bsenenue. [Ipenmer kBaHTOBOM XUMHHU. POiIb KBAHTOBOM XMMHUM B ONMCAHUU XMMHYECKUX SBJICHUI
U IIpoleccoB. B3anMocCBsA3b KIIACCHYECKONW U KBAHTOBOM MOJIEIEN MOJIEKYI.

Mopayas 1. O6mire NpUHIIMIIHL.

OcCHOBHbBIE TOJIOXKEHMSI KBAHTOBOM MEXaHHMKHU. BapuallMOHHBIA METOJ HaXO0XKJEHUS BOJHOBBIX
¢bynkuuit. [IpubnmkeHnue He3aBUCUMBIX yacTUll. MeToj| camocoriacoBaHHOro nois. [Ipubamxkenue
HEHTPAJILHOTO TOJs. ATOMHBIE OpOWUTAIM W WX XapaKTEPUCTHUKH. AHTHCHMMETPUYHOCTD
9JIEKTPOHHON BOJHOBOM (yHkumu. CruH-opourtanu. Jlerepmunant Crelitepa. Meroasl Xaptpu-
®oka n Kona-Illsma, xummuueckasi TpakTOBKa pe3yJbTaTOB. DJIEKTPOHHbIE KOH(UTYpallUl aTOMOB C
TOYKH 3PEHUSI KBAHTOBOM XUMUH.

Moayasb 2. MeTosl KBaHTOBON XUMHH.

[Tpubnuxenne bopHa-OnmnenreliMepa, aanabaTHyYecKUi MOTEHLMAN M TOHATHE MOJEKYISIpHOU
cTpykTypbl. MetonsiXaptpu-®oka u Kona-lllama nns monexynsl. [lpubmmxkenne MO JIKAO.
OneKkTpoHHas Koppenauus. MeTtoa KOH(UIYpallMOHHOTO B3auMOJIEHCTBHA. TeopHs BO3MYILIEHUH.
Pacuer oHeprum paucconmManuMu XUMHUYECKHX CBs3ed. lepapxuss MeTOAOB KBaHTOBOW XHMMMH.
Hesmnupuueckas kBaHTOBasi XUMUsl. bazucHble QYHKIUU 17151 HEOMIMPUUECKUX pacuyeToB. ATOMHbBIE
U MOJIeKyJsipHble Oa3ucHble HaOOpbl. Ponb 0a3uMCHBIX (YHKIMI B ONMCAHWM CBOMCTB MOJIEKYI.
[Tonysmnupuueckue MeToAbl. P-3nekTpoHHoe mnpubmmxenue. Merox Ilappuzepa-Ilomna-ITappa.
IIpocroii wm pacmupeHHbId MeTOAbl XIOKKeNs. TOYHOCTh KBAaHTOBO-XMMHUUYECKHUX pPaCyETOB
XUMUYECKHUX CBOMCTB MOJIEKYIL.

Mopyab 3. XuMuueckass CBSi3b U MEXMOJIEKYJISIPHbIE B3anMOJeHCTBHs. KBaHTOBO- XMMHUeECKoe
ONMCAHUE PEAKIIUM U AIEKTPOHHAS CTPYKTYpPa TBEPABIX TEN.

OpOuTanbHasi KapTHUHA XUMHUYECKOM cBs3M. KOHCTpyKTHBHasi M JECTPYKTHBHAs HHTepEpeHLUs
opbutaneil. MonekynspHble OpOUTAIM UM MX CHUMMeTpuiiHas Kiaccudukanus. KoppensunoHHbIe
qUarpamMmbl. DJIEKTPOHHbIE KOH(QUIYpalluM JBYXaTOMHBIX MOJIEKYJ. AHaNIMU3 3aceleHHOCTEH
opoburtaneit nmo Mamnukeny. IloHsaTne o 3apsgax u mopszakax cBszeil. IIpocTpaHcTBeHHOE
pacmpeneneHue  3JIeKTPOHHOM  IJIOTHOCTH.  JlepopMmanmoHHas  3JIEKTPOHHAsl  IJIOTHOCTb.
Tomnonoruueckass Teopuss XUMHYECKOH CBA3M. DJINEKTPOCTATHUUECKUN W DHEPreTHUECKUH acCHEKTBI
ONHUCAHUsl XHWMHUYECKOW CBS3M. OJIEKTPOHHOE CTPOCHHE MHOTOAaTOMHBIX MOJeKyln. KBaHTOBO-
XUMUYECKUM aHaAIM3 MEKMOJEKYJISIPHBIX B3auMoaeucTBui. BomopoaHas cBs3b. Meronbl pacuera
CyNpPaMOJIEKYJSIPHBIX CUCTEM. KBaHTOBasi XMMUS 3JIEMEHTOB KUBBIX CUCTEM.

KBaHTOBO-XMMHYECKOE OINUCaHME XUMHUYECKUX peakiuii B ra3oBoil (¢aze. IloBepxHOCTH
MOTEHIMAIBHON SHEPTUU XUMUYECKOUN peakiuu. [IyTh XUMHUYECKON peakivu, KOOpJInHATa PEaKIUU.
[lepexoqHoe COCTOSHHME WM AaKTUBUPOBAaHHBIM KoMIuiekc. OcoOble TOYKM PaBHOBECHBIX U



MEPEXOAHBIX COCTOSSHUM. MeTOonbl ONHMCaHUs XUMHUYECKUX peakuui. HMHAeKCh peakuuoHHOU
CITOCOOHOCTH. DJIEKTPOHHAS CTPYKTypa TBEPABIX Teil. OIHOAICKTPOHHBIE BOJHOBBIE (PYHKIIUU B
KpUCTaUIaX M METOAbl HMX pacuera. YpoBeHb @Depmu. 30HHAs CTPYKTypa TBEPABIX Tel U

O6YCJ'IOBJ'ICHHBIC €I0 CBOMCTBA.

3axnroueHue. KBaHTOBast XMMUsL KaK HMHCTPYMEHT IPOTHO3a B XUMHUH.

4. O0beM y4eOHOH TUCHHILINHBI

B . B 3auernbix | B akagem.
UAbI yueOHOo# padoThl
eIMHHIIAX yacax

O011asi TPYI0€MKOCTh IHCHUILIHHBI N0 Y4eOHOMY IJIAHY 4 144
AYJIUTOPHBIE 3aHATHSI: 2,2 80
Jlexumn (JIek) 0,9 32
[Mpaktuueckue 3austust (I13) 1,3 48
CamocrosTesannasi padora (CP): 0,8 28
Bu1 KOHTPOJIsi: IK3aMEH 1 36

Buabi yueOHol padoThl

B 3ayeTHBIX
B actp. yacax

eIMHHIIAX
O01asi TPYA0€eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY IIAHY 4 108
AyIMTOPHBIE 3aAHITHS: 2,2 60
Jlekumu (Jlek) 0,9 24
IpakTuyeckue 3ansatus (I13) 1,3 36
CamocrositesibHas padora (CP): 0,8 21
By KOHTpPOJIsi: IK3aMeH 1 27

AHHOTanus paboyeid mporpamMmsl
«Pu3nyecKue MeTobl HCCIeI0BAHUSD)
1. Heap AuCHUIUIMHBI: - (QOopMHpOBaHUE Yy OOYYAIOIIMUXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUHA O
COBPEMEHHBIX (PU3NUECKUX METOJaX aHali3a, MOBBIINIEHHE MPOGECCHOHATBHBIX KOMIIETCHIIMN B

obnactu mpoBeneHUs (U3UKO-XMMHYECKOTO aH
pe3yabTaTOB MCCIEIOBAHUM, TMPOBEICHHBIX Ha
aHaiM3a.

anusa, IOJYyYEHHE HaBBIKOB B MHTEPIpPETALUU
COBpEMEHHBIX Npudopax (HU3NKO-XUMUYECKOTO

2. B pe3yabrare H3y4YeHHs] AUCHMILIMHBI O0y4YaloIMiicd 1O MNporpaMMe crnenuajInuTera

JOJIJKEH .

Obnadoamye cnenyrImUMA KOMIETEHIHSIMHE:

dopMmupyeMbie KOMIIETEHIMU

NHaukaTopsbl J0CTHKEHUS] KOMIIETEeHIUI

YK-5. CnocoGeH aHaluM3MpOBaTh M Y4YHUTHIBATH
pa3HoOOpasue KyJIbTYP B nporuecce
MEKKYJIbTYPHOTO B3aUMOJICHCTBHS

YK-5.1. AHanuzupyer BAKHENIINE
WJEOJOTUYECKME M LIEHHOCTHBIE  CHCTEMBI,
chopMUpOBABIINECS B XOJ€ HCTOPUYECKOIO
pa3BUTHs; OOOCHOBBIBAET  aKTYAJIbHOCTh  HX|
VCIIOJIb30BAHUS pu COLIMATILHOM u
npoeccHOHaIbHOM B3aUMOJICHCTBUU

YK-6. CriocoOeH omnpenensTh W peali30BHIBATH
MPUOPUTETH  COOCTBEHHOW  AESATETBHOCTH H
CrOCOOBI €€ COBEpIICHCTBOBAaHHWS Ha OCHOBE
CaMOOIIEHKM U 00pa3oBaHUs B TeUeHUE Bcel
PKU3HHN

YK-6.1. OueHnBaeT cBOM pecypchl M HX MPEIEITbI
(JIMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),
ONTUMAJIBHO MX HCIOJNb3YET JUISl YCHEHIHOIO|
BBIITOJIHCHUS TIOPYYEHHOIO 3aJaHUs

YK-8. CnocobeHn co3maBaTh U MOJJIEPKUBATH
0e30MacHbIC YCIOBHUS KU3HEACITEIbHOCTH, B TOM

YK-8.2. Unentudunupyer omnacHble U BpeAHbIE
(hakTOphI B paMKax OCYILIECTBISEMOI]]

IUCJIC IIPpU BO3HUKHOBCHUH I-Ipe3BI>I‘-IaI\/’IHI>IX

JACATCIIbHOCTHU




CUTYalHil

OIIK-1Cnocoben aHaJM3UPOBATh,
MHTEPIPETHPOBaTh M 0000IIATh  Pe3yIbTATHI
PKCIIEPUMECHTAJIBHBIX U PAaCYCTHO-TCOPETUUYCCKHUX|
a00T XMMHUYECKOM HaIlPaBJIEHHOCTH

OIIK-1.1. Cucrematuzupyer ¥ aHaJIU3HPYET)
PE3YJIbTAThI XUMHNYCCKUX OKCIICPUMCHTOB,
HaOJIIOICHUH, U3MEpPEHHH, a Takke pe3yibTarThl
[pac4eTOB CBOMCTB BELIECTB U MAaTEPUAJIOB

OIIK-2Cnocoben MIPOBOIUTH XUMWYECKUI
OKCIIEPUMEHT C HUCIOJH30BAHUEM COBPEMEHHOTO

OIIK-2.1. PaboraeT ¢ XUMHUYECKAMHU BEILIECTBAMU
C COOJIFOIEHNEM HOPM TEXHUKU O€30IMacHOCTH
OIIK-2.3. TIIpoBomuT wHcCCIEIOBAaHUS CBOWCTB

TCOPCTUUCCKHUEC MCTOABI IJId HU3YUCHUA CBOMCTB

00OpynOBaHUsl, COONIO/Iasi HOPMBI  TEXHHKH
BEIIECTB W MaTepHajoB C HCIIOJIb30BaHUEM
0€30M1aCHOCTH
COBPEMEHHOT0 HAYYHOTO 000pYI0BaHUS
OIIK-3.1. IlpumeHseT  TEOpETHUYECKHE W]
MOJIYIMITUPUICCKIE MOJIEIH MPU PEIICHUU 33129
OIIK-3 CnocobeH  NpPUMEHATh  PacyeTHO- Y p pu P

XHUMHYSCKOHN HaIpaBJICHHOCTHU

OIIK-5Croco6eHucnonbp30BaTh
MH(POPMALMOHHBIE 0a3bl JAaHHBIX M a/alITHPOBAThH
CYILECTBYIOIIME NPOTPAMMHBIE TNPOIYKTHI IS
pemeHus 3a1a4 npoeccCHOHATEHON
NEATENIFHOCTH C y4eTOM OCHOBHBIX TpeOOBaHUI
MH(OPMaLlMOHHON 0€30MacHOCTH

OIIK-3.2. Ucnonszyer CTaHJapTHOE
BEILIECTB M MPOLIECCOB C UX YYACTHEM, HUCIIONIB3YS

[IPOrpaMMHOE obecrieueHne u
COBPEMEHHOE IPOrpaMMHOE obecrieyeHne

CIEeUMAIN3UPOBaHHBIE  0a3bl  JAHHBIX  IIPH
10a3bIIaHHBIX TPO(HECCHOHAIBEHOTO Ha3HAUEHUS .

[peLIeHUH 3amaq npodeccroHanbHON

NesITeTbHOCTH

OIIK-5.1. HUcnone3yer  coBpemeHHble  [T-

TEXHOJIOTHH npu coope, aHaymze y

NpEACTaBICHUM  MHPOPMAIMH  XUMHYECKOTO

npodwisd, coOmomas HOPMBI M TpeOOBaHHS

MH(pOpPMaMOHHOM 6€30MacHOCTH

OIIK-5.2. Hcnons3yer CTaH1apTHbIE 51
OpUTHHANIBHBIE TPOTPAMMHBIE TPOAYKTHI, MPH
HEOOXOAMMOCTH AIANITHPYS UX ISl PELICHUS 3a/1a)
rpodeccnoHalbHOM 1eATeNbHOCTH

OIIK-5.4. Hcnonszyer COBPEMEHHBIE
BBIUMCIIUTENIBHBIE ~ METOAbl Uil 00paboTKH
TaHHBIX XUMHYECKOTO JKCIIEPUMEHTA,

MOJIETTUPOBAHUSI CBOMCTB BEIIECTB (MaTEpPHAIIOB)
1 IPOLIECCOB € UX YYaCTUEM

OIIK-6. CnocoGeH mpeacTaBisaTh pe3yiIbTaThl
MpOPECCUOHAIBHON JIEITETbHOCTH B YCTHOU W
MUCbMEHHON (hopMe B COOTBETCTBUU C HOPMaMH U
NpaBUIaMd, TPHHATBIMH B TPO(ecCHOHATBHOM

OIIK-6.1. TlpencraBisieT pe3yabTaThl padOTHI B
BUJIE OTYETA MO CTaHJAPTHOU (OpMe Ha PYCCKOM
SI3BIKE

CcO00IIIECTBE

B pe3ynbrare nzyueHus: AUCUMILIUHBI 00y4atOIIUNCS JOKEH:

3namo:
-0 TEOPETUYECKHX MPHUHIMMAX JIEKAIUX
crnekrpomerpuy, SIMP u IIMP-ciektpomerpuy;

B

OCHOBE Xpomaro-Macc-criekrpomerpuu, HMK-

-OCHOBHBEIC TTOJIOKCHHUA TCOPHU KoyieOaTeIbHOMI CIICKTPOCKOIIMH, BHUJbI KoJIeOaTeTbHEIX CIICKTPOB,

IMPOUCXOKACHUC KoJIe0aTeIbHBIX

CIICKTPOCKOIINH,

CIIEKTPOB,

AHAJINTHYECKHE BO3MOXKHOCTH  KOJIeOaTeIbHOU

-~OCHOBHBIC TaPpaMECTPLI CIICKTPOB SMP u IIPUYIHHBI, 06y0JIaBJ'II/IBaIOH_II/IC HX Bapualuu,
-TCXHOJIOTHIO PCIICHUA MMPAMBIX U O6paTHI)IX CIICKTPAJIIBHBIX 3aaa4 IPUMCHHUTECIBHO K ﬂMP, OCHOBBI

UHTEpIpeTanuu crnexkrpos SIMP.
Ymemn:

-UHTEPIPETUPOBATH JaHHbIE, osydeHHble MeTogamu UKC, SAMP;

-BBISABJIATDH XapaKTEPUCTHYCCKUC I10JIOChI

(I)YHKI_II/IOHEU'ILHLIX rpymnm B OpraHHY€CKOM COC,[[HHGHI/Iﬁ;

coequnenus o MK-cnekrpawm;

MOTJIOIIEHUSI  PAa3IMYHBIX  CTPYKTYPHBIX U

I/I,Z[CHTI/I(I)I/II_II/IpOBaTL OpTraHHU4YCCKUC



-peuaTh npsiMble CTIEKTPAJIbHBIC 3a/1a4H;
-OMPENIEeNATh YACIO U OTHOCUTENBHYIO HHTEHCUBHOCTh BCeX cUTrHaioB B criekTpax SAMP 1H u 13C,
yCTaHaBJIMBATh XUMUYECKHUE CJIBUTH ISl CUTHAJIOB aTOMa YIJIEpo/ia M aToMa BOJI0POJia

Braoems:
-HaBBIKAMU OIMHUCAHUS CTPYKTYpPbl OPraHMUYECKUX MOJIEKYJ, ucnoiib3ys aanubsie MK- cnekrpockornuu,
SIMP u [IMP cnektpomeTpuu.

3. KpaTkoe coaep:kaHue TUCHUIIUHBI

Beenenne. Ilpenmer um Meroabl (DU3MYECKHX HCCIIEOBAaHUMN OpraHudyeckux BemecTB. OOmas
XapakTepUCTUKAa U KiIaccupukamums MeTonoB. BemuuuHbl, cBsi3aHHbIE ¢ dHeprueii OMU u
HCIIOJIb3YEMbIE B PA3JIMYHBIX CIIEKTPOCKOIMMYECKUX METOIaX.

SIMP-crieKTpOCKONUsI OpraHUYECKUX COCAUHEHUM. SIBIEHME SIEpHOTO0 MarHUTHOIO pPE30HaHca.
XUMHUYECKUN CIBUT, BIUSHHE HA €ro BEJIMYMHY OJJIEKTPOHHOTO OKPYXKEHUS U MPUPOABI
pactBopureinia. CHUH-CIIMHOBOE B3aUMOJCHCTBUE, MYJIBTHIUIETHOCTh CUTHAJIOB B  CIIEKTPE.
Penakcanmonnsie mpoueccol. IBymepnble crnektpsl. [Iunamudeckue 3¢dexrsr B [IMP crekrpax.
SIMP crniekTpockonus Ha IpyTrux siapax: Bc-samp CIIEKTPOCKOTIHS.
DIIEKTPOHHO-CIIEKTPOMETPUUYECKUE METOJBI JIsl aHAJIN3a CTPYKTYPbl OPTaHUYECKUX COCAMHEHUN U
MarepuanoB. (OCHOBbl TEOpUU B3aUMOJCHCTBUS M3Iy4YEHHUS C aTOMaMU U  MOJIEKYJIaMHu.
AOGcopOLMOHHAs CIIEKTPOCKOIKSA B BUAUMOW H yibTpaduoneroBoil (YD) obrmacTsXx Kak METOA
WCCJICIOBAHMS BJICKTPOHHBIX CIIEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTEPUCTHKU SJIEKTPOHHBIX
COCTOSTHUI MHOTOATOMHBIX MOJIEKYJ: JHEprus, BOJHOBBIC (YHKIUHU, MYJIbTHILUIETHOCTb, BpEMs
*Ku3HU. [IpuMeHeHue 5SJIEeKTPOHHBIX CHEKTPOB IMOIJIONICHUS B KAaueCTBEHHOM, CTPYKTYpHOM H
KOJIMYECTBEHHOM aHaJIU3axX.

Metoapl konebarenbHO# crnekrpockonuu. WMuppakpacHsie (MK) crexkTtpsl U KOMOWHAIIMOHHOE
paccesnue cBeTa. KoseOaTenbHble  CHEKTPhl, YPOBHM  JHEPrHUM, UX  KIaccCH(pUKaIus,
¢dyHaamMeHTanpHBIC, OOCPTOHHBIE W COCTaBHBIC 4acTOTHL. [IprMeHeHHe MeTOI0B KoJjeOaTenbHOU
CHEKTPOCKOIIUU 11 KAaYECTBEHHOI'O M KOJIMYECTBEHHOIO AHAJIM30B M JIpyrue MNpPUMEHEHUs B
npouecce mnonydenus bBAB. Cnemuduunocts koseOaTenbHbIX —CHEeKTpoB. HccnegoBaHust
JUHAMUYECKOW HW30MEpUM, paBHOBECHM, KHUHETHMKH peakuuid. Texnuka u wMeroauku HK-
CIIEKTPOCKOITHH.

Macc-crieKTpoMeTpusi M PE30HAHCHBIE METOJbl aHaJdu3a OpraHWYeCKHWX BemecTB. Macc-
CIIEKTPOMETPHS: OOIIMEe MPUHIUIBI U OTJIMYUSA PA3TUYHBIX MAaCC-CIIEKTPOMETPUUYECKUX METOJIOB.
[IpumeHeHus Mmacc-CeKTpalbHBIX MeToAoB. CrocoObl HMOHU3AIMU, HCHOIB3yeMble B Macc-
CIIEKTPOMETPUHU. KauectBeHHslit u KOJIMYECTBEHHBIN MacC-CIEKTPAIbHBIN aHalu3
MHOTOKOMIIOHEHTHBIX CMeceil. XpoMaTo-Macc-CIeKTpOMETpUs (MPUHIMUIBI U TPUMEHEHUS IS
aHaJM3a JICKAPCTBEHHBIX MpernaparoB U Ouojorudeckux o0bekToB). SBnenue AMP. Toukas u
CBEpXTOHKas CTpyKTypa crekTpoB AMP, npaBuna orbopa. [Ipumeps! CrieKTpOB pa3TUYHBIX BEIIECTB.
XapakTepucTuyeckoe BpeMsi (PU3MUECKHX METOJIOB HCCieoBaHMUs. BO3MOXKHOCTH METOAOB Macc-
cnekrpoMeTpuu U SIMP B cTpyKTypHBIX, KHHETUUECKHX U TEPMOJIMHAMHYECKUX UCCIEOBAHUSX.

4. O6beM yueOHOi TMCIHHNJIHHBI

o B 3aueTHBIX B akanem.
Buasbi yueOHoli padoThl
eTMHHIAX yacax
O0mas TpPyA0eMKOCTh JMCIHILJIMHBI 10 Y4eOHOMY IJIAHY 4 144
AyIUTOPHbIE 3aAHITHS: 2,2 80
Jlexmun 0,4 16
[IpakTHuecKkue 3aHsITHUs 0,9 32
JlaGopaTopus 0,9 32
CamocrosiTesibHasi padoTa: 1,8 64
CaMocCTOsITeTbHOE M3YUCHHE PA3/ICTIOB AUCITUILIHHBI 1,8 64
Buja koHTpOJIS: a4eT C OLCHKOMH
Buabi yueOHoii padoThl B saverubix B actp. yacax
eTMHHIAX




O01mas TPy10eMKOCTh IMCUUILIHHBI 0 Y4e0HOMY IIAHY 4 108
AYIUTOPHBbIE 3aHATHUS: 2,2 60
Jlexmun 0,4 12
[IpakTHUeCKHe 3aHATHS 0,9 24
JlaGopaTopust 0,9 24
CamocTosiTesibHas padora: 1,8 48
CaMocTOsITeIbHOE M3YUCHHE Pa3/IeNIOB JUCIUTLIMHBI 1,8 48
Bua koHTpoJs: ayerT ¢ OLeHKOM

AHHOTanus pabouyeit mporpamMmbl JUCHUTLTAHBI
«Kosnonanas xumus»

1. Heab AMCUMIUIMHBI: — O3HAKOMJICHHE CTYJEHTOB C OCHOBAMH TEPMOJIMHAMHUKU MOBEPXHOCTHBIX
SIBJICHUH, CTIOCOOAaMU TTOTyYEHUSI M BAXKHEUIITUMU CBOWCTBAMU JUCTIEPCHBIX CHCTEM.
2. B pe3yabrare H3yuyeHUs] AUCHUIUVIMHBLI O0Y4YaIOIIMCHA 10 NporpaMme CHelHaJUTeTa

JOJI/KeH .
Obnadams cnenyrmUMA KOMIETEHIHSIMHU:

DopmupyeMble KOMIIETEHIIUH

NHaukaTopbl JOCTHXKEHUs] KOMIIeTEeHITUI

YK-6. CrniocoOeH ompenensiTh U pealn30BHIBATH
NPUOPUTETHl  COOCTBEHHOW  JIESATENBHOCTH |
CIIOCOOBI €€ COBEPILEHCTBOBAaHUS Ha OCHOBE
CaMOOLIEHKH W 00pa3oBaHUS B TEUEHHE BCEU
PKU3HU

YK-6.1. OuenuBaer cBOM pecypchl U UX IPeelibl
(JINYHOCTHBIE, CUTYaTHBHBIE, BPEMEHHBIE),
ONTUMAJIBHO HX MCIOJIB3YeT JUIsl YCHEIIHOIro
BBITIOJTHEHUS IOPYUYEHHOTO

3aJaHMsI

YK-8. Crnocoben co3maBaTh W TOJJICPKUBATH
0e30MacHbIC YCIOBUSI KH3HEACITEILHOCTH, B TOM|

YK-8.2. Unentudunupyer omnacHble W BpEAHBIC

ODKCICPUMCHTAJIIBHBIX U PAaCYCTHO-TCOPCTUICCKUX|
a00T XMMUYECKOM HAIlPpaBJICHHOCTH

. lbakTopsI B pamkax OCYIIIECTBIISIEMOH]
YUCle TPU  BO3HUKHOBEHWH  YPE3BBIYAHBIX
N JIeSITeTIbHOCTH
cuTyarui
OIIK-1 Cnocoben a"anmsupoBath,OIIK-1.1. CucremaTu3upyeT W aHAJIM3HUPYET|
MHTEPIPETUPOBATh M 0000LIATh  PE3ybTaThIpe3yJdbTaThl ~ XMUMHYECKUX  JKCIIEPUMEHTOB,

HaO0JII0IEHNH, M3MEpPEHHM, a TakXe pe3yibTaTbl
[pacueToB CBOWCTB BELIECTB U MATEPHAIIOB

OIIK-2 CnocoOeH MPOBOAUTh XUMHUYECKHUH
PKCIIEPUMEHT C HCIOJIB30BAaHUEM COBPEMEHHOTO
000pyIoBaHus, COOJIOMAas HOPMBI  TEXHUKH
0e30IMacHOCTH

OIIK-2.1. PaGoTtaeT ¢ XUMHUYECKHUMH BEILIECTBAMU
C COOJIFOICHNEM HOPM TEXHUKH 0€30IMaCHOCTH

OIIK-3 CrocobeH  NpUMEHSTh  pacueTHO-
TEOPETUYECKHE METOJIBbI JJIsl MU3YYSHHS CBOWCTB
BEIIIECTB U MPOLIECCOB C UX yYaCTHUEM, UCIOIb3Ys
COBpPEMEHHOE MPOTpaMMHOE obecrieueHrne u 06a3bl
NTAHHBIX TPO(ECCHOHATBHOTO Ha3HAYCHUS

OIIK-3.1. [IpuMeHsieT  TeOpeTHYECKHE M
MOJySMIMPUUECKHE MOJIENIN MPU peleHUH 3a/1ad
XMMHYECKON HAMPABIEHHOCTH

OIIK-3.2. Hcnone3yer CTaHJIapTHOE)
MPOTpaMMHOE obecrieueHne u
CIelMaIN3UpOBaHHble  0a3bl  JAaHHBIX  IpH
pelieHnn 3a1a4y npodeccroHalbHOM

JACATCIIBHOCTHU

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa101u1/1171c51 JOJIKCH:

3uame:

OCHOBHBIC TOHSATHS W  COOTHOILEHUS
(TepMOIMHAMHKA IMOBEPXHOCTHOTO  CJIOS;
JIMICTIEPCHOCTh M TEPMOJWHAMHUYECKUE CBOWMCTBA
pacTBOpOB);

aare3us,

TEPMOJUHAMHUKN  TMOBEPXHOCTHBIX  SIBICHUMN
CMauMBaHHE U pacTeKaHWE >KHUIKOCTEH;
TeJ; aJcopOIMs Ta30B W MapoB, aacopOnus u3

OCHOBHBIE€ METOJIbI TTOTYYEHUS TUCTIEPCHBIX CUCTEM;
OCHOBHbBIE CBOMCTBA TUCIIEPCHBIX CHCTEM (IJIEKTPONOBEPXHOCTHBIE CBOMCTBA; KUHETUYECKUE



U ONITUYECKUE CBOKCTBA; CBOMCTBA PACTBOPOB KOJUIOMIHBIX MTOBEPXHOCTHO- AKTUBHBIX BEIIECTB);

— OCHOBHBIE TOHATHUS W COOTHOIICHUS TEOPHIl arperaTMBHONM YCTOMYMBOCTH W KOATYJISIIUU
Tu0(GOOHBIX TUCIIEPCHBIX CUCTEM;

- OCHOBHBIC ~ 3aKOHOMEPHOCTH  CTPYKTYpOOOpa3oBaHHS U  PEOJIOTHYECKHE  CBOWCTBA
JUCTICPCHBIX CUCTEM.

Ymemos:

- MPOBOAWTH PACUeThl C HCIOJB30BAHHEM OCHOBHBIX COOTHOIICHUH TEPMOIMHAMHKHU
MOBEPXHOCTHBIX SIBJICHHUI U PACYETHl OCHOBHBIX XapaKTEPUCTUK TUCIIEPCHBIX CUCTEM.

Bnaoemy:

- METOJIaMHU U3MEPEHUS TOBEPXHOCTHOTO HATSHKCHHSI, KPACBOTO YIJIa, BETUYHHBI aJICOPOIINU U
YIETbHOW  TOBEPXHOCTH, BSA3KOCTH, KPUTHYECKOW KOHIIGHTpAIlMH  MHIICIUI000pa30oBaHUs,
JMEKTPOKUHETUYECKOTO TMOTEHIIMaga; METOJAAMU IPOBEIEHUSl JAMCIIEPCHOHHOTO aHajau3a, CUHTe3a
JUCTICPCHBIX CUCTEM U OIICHKHU MX arperaTuBHON YCTOWYMBOCTH.

3. Kpatkoe coaep:kanue AU CUHILIUHBI

Pasznea 1. [Ipeamer u npu3HAKH 00bEKTOB KOJJIOMIHON XUMUU

KomnonnHas XuMus - HayKa O IOBEPXHOCTHBIX SIBJIEHUSAX U JUCHEPCHBIX cuctemax. OCHOBHbIE
IPU3HAKU JIUCHEPCHBIX CHCTEM - TE€TEPOr€HHOCTh W JIHUCIIEPCHOCTh; IMOBEPXHOCTHAsS 3HEPIUs;
KOJINYECTBEHHBIE XapaKTePUCTUKU aucnepcHocTH. Kiaccudukanus AucnepcHbIX CUCTEM.

Pa3nes 2. TepMoanHaAMHKA OBEPXHOCTHBIX SIBJICHUH

OO11ast xapakTepUCTHKa TOBEPXHOCTHOH sHepruu. IloBepxHocTHOE HaTskeHue. Y paBHeHue I 'n60ca-
l'enpMronpua ais BHYTPEHHEH YAEIbHOW IOBEPXHOCTHOM HHEPruM (MOJHOM MOBEPXHOCTHOM
SHEPTHH).

Merton wu36biTkOB [HOOca. dynnamenrtanbHOe anacopOIMOHHOE ypaBHeHue [nb6ca. YactHoe
BblpakeHHe ypaBHeHMs [10O6ca. IloBepXHOCTHO-aKTHUBHBIE M IOBEPXHOCTHO- HHAKTHBHBIC
BELIECTBA.

Anresus m koresus. YpasHeHnue [lronpe anst paborsl aare3uu. CmaunBanue, 3akoH FOHra.
Vpasuenune Jronpe-lOnra. Pacrexanue >xuakoctei, koadp¢uuueHT pactekanus no [apkuHncy.
O¢pdext Mapanronu, npaBuiio AHTOHOBA.

[IpaBuno ¢a3 ['mO6ca u qucnepcHocTh. BiansiHue KpUBHU3HBI MOBEPXHOCTH HA BHYTPEHHEE J1aBJICHUE
ten (ypaBHenue Jlamnaca). Kanwuisipasle sinenus. YpaBHenue KenbBuna. BiusiHue aucnepcHocTd
Ha pacTBOPUMOCTb, KOHCTAaHTy paBHOBECUS XHUMHUYECKOW peakluH, TeMmIeparypy (a3oBoro
nepexosa.

MeTtoibl TIOSTyY€HUs! TUCIEPCHBIX cucTeM. YpaBHeHHe PeOunzaepa /i paboThl AUCIEPrUpPOBaHUS.
O¢pdexr PeOunnepa. 'omorenHass u rereporeHHas KoHjaeHcauus. DHeprus ['mb6ca obpazoBaHMs
3apojpiiia HoBo (a3bl. Kunetnka oOpa3zoBaHusi HOBOH (a3bl.

Pa3nen 3. AncopOuoHHbIC PABHOBECHSA

[Ipupona ancopOIMOHHBIX CUJI. AJCOPOIHMS Ta30B U MapoOB HA OJHOPOIHON MOBEPXHOCTH. 3aKOH
I'enpu. Monens u ypaBHeHue Jlenrmiopa. Teopust monmmosnekynsipHod aacop6uuu bpynayapa,
Ommerta, Tennepa (BOT). Onpenenenue yaenpHOM moBepxHOCTH MeTO10M bOT.

AncopO1ust ra30B U MapoB Ha MOpPHUCThIX Marepuanax. Knaccuduxauus nop no younuny. Teopus
KalWUIIpHOM KoHJeHcauuu. Pacyer nHTerpanbHoi U nud@epeHnanibHol KPUBBIX pacipeieeHus
o0BbeMa Iop 1o pazMepam.

Ancopbumsi  Ha ~ MHUKpPONOpHUCThIX — MaTepuanax.  IloreHuumansHas  teopus  [lonsHm.
XapaktepucTuueckass Kpuas ajgcopounu. O6001eHHoe ypaBHeHue Teopun [lyonHnHa 0o0bEeMHOTO
3aroJIHEeHNs] MUKponop, ypaBHeHue Jlyoununa - PagymikeBuya.

AncopOiusi  MOBEpXHOCTHO-aKTUBHBIX  BemecTB. [IpaBuno  rokno-Tpaybe. 3aBucHMOCTh
MIOBEPXHOCTHOTO HATSKEHHsT OT COCTaBa pacTBopa. YpaBHeHue IlInmkoBckoro. YpaBHeHus
COCTOSIHUS Ta3000pa3HbIX TOBEPXHOCTHBIX (a1COPOLIMOHHBIX) MJIEHOK. Becsl JIeHrMiopa.

Paspnen 4. diiekTpudeckue siBJICHUS HA IOBEPXHOCTH

Mexanu3mbl  00pazoBaHusi ABOWHOTO anekTpudeckoro cuost ([DC). VYpaBuenus Jlunnmana.
DnekTpokammsipHbie kpuBbie. Teopun crpoerus JIIC. Pemenne ypaBuenus [lyaccona-bonbiimana
s quddysnoii wactu JIC. ADC no Teopun LItepHa, nepesapsiika HOBEPXHOCTH.



DNEKTPOKUHETHYECKUE SIBICHUS, 3JEKTPOKUHETUYECKHI MoTeHIuan. YpaBHeHue [ 'enbmrosnbiia-
CMOITyXOBCKOTO JUIsl 3JIEKTPOOCMOca U 3ieKTpodopesa.

Paszgea S. Kuneruveckue cBoiicTBa JUCHEPCHBIX CHCTEM

CBsi3b CKOPOCTH OCXICHMSI YaCTHI] C HMX pa3MepoM. YcioBusi coOmroneHus 3akoHa Crokca.
CenMMEHTAIIMOHHBIA aHAIM3 TOJIMJIUCIIEPCHBIX cucTteM. KpuBble pacnpeneneHuss 4YacTHI] [0
pasmepam. [Ipupona GpoyHOBCKOTO ABMKEHUS. 3aKoH DitHIITeHA - CMoiyxoBckoro. CiencTBus u3
Teopun  OpoyHOoBckoro  nBwxkeHHs.  CenumeHrtanmoHHo- — nuddy3noHHOE  paBHOBecHe,
TUIICOMETPUYECKUI 3aKOH.

Pa3nen 6. ArperaTuBHasi yCTOHYHBOCTb U KOATYJISIUS JUCHEPCHBIX CHCTEM

CeavMeHTallMOHHAS U arperaTuBHasl yCTOWYMBOCTH cucTeM. JInoduibHble U 1M0(OOHBIE CUCTEMBI.
Kputepuit  muopunbnoctn  mo  PeGunnpepy-lllykuny. JlnmoduinbHble IUCHEPCHBIE CHCTEMBI.
Knaccugpukanuss ~ NOBEpXHOCTHO-AaKTUBHBIX  BeHIECTB.  TepMOAMHAMMKAa U MEXaHU3M
muremuiooopazoBanust. Crpoenue munemn [MTAB. ComoOunmmsanus. Kputuyeckas KOHLIEHTpAIHs
MUIIEIUI000pa30BaHMsl, METO/IbI €€ OIIPEICIICHHS.

JInopoOHbIe nucnepcHble cuUcTeMbl. DaKTOPBl YCTOWYMBOCTH JTHO(GOOHBIX CUCTEM. beicTpas u
MeasieHHas koarynsauusa. Kunetnka koarysisanuu 1o CMOIyXOBCKOMY. 3aBUCUMOCTb YMCJIAa YacCTHIL
pazHoro mnopsiaka oT BpeMeHu. OcHOBHblE mosiokeHUst Teopuu J[lepsruna, Jlannay, ®epses,
Ogepbeka ([JIPO). PackinuHuBarouiee naBieHHe M ero cocrapisone. OOuiee ypaBHEHUE IS
SHEPIrUH B3aUMOJACHCTBUS JUCHEPCHBIX YacThll. [loTeHInanbHble KPUBBIE B3aUMOJEHCTBHS YaCTHLL.
Helitpanu3aunonnas u koHueHTpaunonHas koaryisauus. [Ipasuno Ilynsue-I"'apau.

Paznen 7. CrpykrypooOpa3zoBaHue M CTPYKTYPHO-MeXaHH4YeCKHe CBOHCTBa IMCIEPCHBIX
CHCTEM

Tunsl cTpykTyp, O0Opasylooluxcsi B JUCHEPCHBIX CHCTEMax. B3auMocBsS3p MeXAy BHJIOM
MOTCHIIMAIBHOM KPUBOM B3ammojercTBus 4vactui] (mo teopuu JJIDPO) m TUIOM BO3HHUKAIOIINX
CTPYKTYp. KoaryiasnnoHHO-TUKCOTPOIIHBIE U KOHIEHCALIMOHHO-KPUCTAJUIM3ALHOHHBIE CTPYKTYPHI.
Peonornuecknii METOJ HCCIENOBAaHUSA IUCHEPCHBIX cUCTEM. OCHOBHBIE IIOHATHS W HJICAJIbHbBIE
3aKOHBI pEOJIOrMU. MOIeIMpOBaHNE PEOJIOTMYECKUX CBOMCTB TEI.

Knaccugukaius 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOHCTBaM. BS3KOCTb KHIKHX
arperaTuBHO-yCTOMUMBBIX AMCIEPCHBIX cucTeM. YpaBHeHHs OifHiureiiHa, llltaynunrepa, Mapka -
XayBuHKa. Peosorndeckue cBOICTBa CTPYKTYpHUPOBAHHBIX JKUAKOOOPa3HBIX M TBEPI00Opa3HBIX
CUCTEM.

4. O0beM yueOHOH TUCHHILINHBI

O0bem
Buabl yueOHoii padorsl B 3au B akan.
eIMHUIAX yacax
O0mas TPyA0EMKOCTh JMCIHUIIIMHBI 110 Y4e0OHOMY IVIAHY 7 252
KonTakTtHas padora (KP): 4,5 160
Jlexnmn (Jlek) 1,8 64
[Tpaktuueckue 3anstus (I13) 0,9 32
Jlaboparopusble 3ausaTus (J1ad) 1,8 64
Camocrositesannasi padora (CP) 1,5 56
Bua koHTpOJISA: IK3aMeH 1 36
O0bem
Buabl yuedHoii padoThI B 3au B acrp.
eTMHHUIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 10 Y4€0HOMY IUIAHY 7 189
KonraktHas patora (KP): 4,5 120
Jlexmmm (JIek) 1,8 48
[TpakTiueckue 3anstus (I113) 0,9 24
JlaGopatopusbie 3ansTus (JIab) 1,8 48
CamocrositesibHas padora (CP) 1,5 42
Bua KOHTpOJISA: IK3aMeH 1 27




AHHOTanus pabodeii MporpaMMbl TUCITUTUTHHBI
«CoBpeMeHHas1 XUMHS U XUMHYecKasi 0€30MaCHOCTbY»

1. HCJIL AUCHUIIIMHBI - IMOJIYYCHHEC W IIOCICAYHOIICEC MNMPHUMCHCHUE CTYACHTAMH KIHOYCBBIX
HpGI[CTaBJIeHI/Iﬁ U MCTOHNOJIOTMYCCKUX IMOAXOJ0B, HAIIPABJICHHBIX HaA PCHICHUC HpO6JI€M
obecneyenns 6€30aCHOTO U YCTOfIqHBOFO BBaHMOHCﬁCTBHH YECIO0BCKa C HpHpO,I[HOfI Cp@I[OfI.

2. B pe3yabTare m3yueHusl AMCUMILIMHBI O0y4YalOUIUIicsl MO MporpaMme CHelUHAJIUTETA

JOJI3KEH .
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

@opMupyemMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMIIEeTeH M

YK-8. CnocobOeH co3gaBaTh M MOJJAEPKUBATH
0e30MacHbIe YCIOBUS JKU3HENEATENbHOCTH, B
TOM YMCJIE P BOSHUKHOBEHMH YpPE3BBIYAHBIX
CUTyalun

VK-8.1. Amnanmusupyer ¢akTopsl BpEIHOTO,
BIUSHUS ~ DJIEMEHTOB  Cpelbl  OOWTaHHSA
(TEXHUYECKHX  CPEICTB,  TEXHOJIOTHYECKUX
MPOLIECCOB, MaTEpHAJIOB, 3aHu’ "
COOPYKEHHM, MPUPOIHBIX COLIMAJIbHBIX|
SIBJICHUI )

'YK-8.2. Unentuduuupyer onacHsle U BpeIHbIC
(akToppl B paMKaxX  OCYIIECTBISIEMOU
eI TeNIbHOCTH

YK-8.3. BoisBiasier mpoOiieMbl, CBSI3aHHBIE C
HApYIICHUSMU TEXHUKA  O€30MacHOCTH  HA
pabouem MecTe; MpeIaraeT MEPONPUATHIX T10
MPEIOTBPAIICHUIO UPE3BbIYaHBIX CUTYAIIUI
YK-8.4. PazpsicHAeT mpaBwjia MOBEIEHUS IPH
BO3HUKHOBEHWU  YPE3BBIYAWHBIX  CUTYyalUl
MPUPOJTHOTO W TEXHOTEHHOTO MPOUCXOKICHHSI,
OKa3bIBa€T TEPBYIO  TOMOINb,  OIMHUCHIBAET
CIOCOOBI  y4acTus BOCCTAaHOBHUTEIIBHBIX
MEPOTPHSITHIX

u

B

OIIK-1Cnocobenanann3upoBarh,

HHTCPIPETUPOBATL U O606H_IaTL PE3YJIbTAThI
OKCIICPUMCHTAJIbHBIX n pPacCuYCTHO-
TCOPCTUICCKUX pa60T XHUMHYECKOM]
HAITPaBJICHHOCTHU

OIIK-1.1. CucrematusupyeT U aHaJIU3HPYET

pE3yabTaThl ~ XUMUYECKUX  DIKCIEPHUMEHTOB,

HaOJIt0IeHNH, U3MEPEHUH, a TaKXKe pe3yJIbTaThl
acyeTOB CBOWCTB BELIECTB U MATEPUATIOB

OIIK-1.3. ®opmynupyeT 3akiIOYEHHUS W
BBIBO/TBI o pe3ynbraTam aHaIM3a
UTEpaTypHBIX JIAHHBIX, COOCTBEHHBIX|
PKCIIEPUMEHTATBHBIX " pacyeTHo-
TEOPETUUECKUX pabot XMUMUYECKOM
HATPaBICHHOCTH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqammnﬁ0ﬁ JOJIKCH

3name:

- O TCXHOI'CHHBIX CUCTEMaAX, IMPUHIUIIAX UX (I)YHKLII/IOHI/IPOBaHI/ISI;

- OCHOBHBIC THIIbI

AQHTPONIOTEHHBIX BO3JCHCTBUI Ha OKPYXKAIOIIYI0 Cpely M XapakTep

BO3HUKAIOIIMX IPUA 3TOM IKOJIOTUYECKUX PUCKOB;
- OCHOBHBIE TIPUHIIUIIBI SKOJIOTUYECKON O€30MacHOCTH;
- U OTIpeNIeNsITh HOPMATUBHBIC U KAYECTBEHHbIE KPUTEPUH 3arpsi3HEHUsI aTMOC(EPHOTO BO3TyXa,

HUCTOYHHUKOB IIMTHEBOIO U pBI6OXOB$II>iCTBGHHOFO HaSHaquHﬁ,

MOHU3HUPYIOUIETO U3JTYUYECHHUS,
Ymems:
- HCTIOJIb30BaTh MPHUEMbI TOKCUKOJIOTHYECKOTO H

3eMHOU ITOBEPXHOCTH,

OPMHPOBAHUS;
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Braoems:
- METOJIAMU OLIEHKHU BO3JCHCTBHUI HA IPUPOIHYIO CPENLY.

3. Kparkoe conepxaHue TMCUUILITHHBI

Pazmen 1. Oxkpyxkaromas cpena kak cucremMa. WneHtudukamus omacHocTe. OmacHbie
IPUPOJIHBIC SABIICHUS

Ilenu u 3agaun Kypca, €ro CTpyKTypa U cojepkaHue. MeTonoorusi OLeHKH pUcKa Kak OCHOBa
MNPUHSITUS PEIICHUH TPU IPOrHO3UPOBAHUM BO3MOXKHOIO OMACHOTO pa3BuTHs. Mnentudukanus
OIAaCHOCTEH: Kiaccu(UKalusi MCTOYHHKOB OIACHBIX BO3JCHCTBHIA, OINpeesieHHEe BO3MOMXKHBIX
yimiep6oB. 3HaueHue Kypca “CoBpeMeHHas XUMHS W XUMHUYECKas OE€30MacHOCTh’ IS
(bopMHpPOBaHHUS IKOJIOTHYECKOTO MUPOBO33PEHUS XUMHKOB- UCCIIEIOBATEICH.

OcHOBHBIE KOMIIOHEHTHI MPUPOAHOM Cpeabl. 3aKOHBl W IPUHLHUIB  (PYHKIMOHUPOBAHUS
Oouocdepsl. 3alUTHBIE MEXAaHW3MbI MPUPOAHOM cpelasl W (akTOpbl, oOecredrBaroUIe e
yCTOHYMBOCTh. JlMHaMHueckoe paBHOBECHE B MPUPOTHON cpeae. ['Mapomoruyeckuil LUK,
KPYrOBOPOT JHEPTUM M BeIIecTBa, (OTOCHHTE3. YCIOBUS M (HAKTOPHI, OOECIEUHMBAIOIINE
0e30MacHy0 KU3HEAEATeIbHOCTh YeJI0BeKa B MPUPOAHOH cpene. EcTtecTBeHHbIe “IUTaTeNnbHbIC”
IIUKJIBI, MEXaHU3MBI CAMOPETYJISINH, CAMOOYHIIEHUE OHOChephI.

Bynkanudeckast AesITeTbHOCTb, 3€MIICTPSICEHUS, IyHaMu; aTMoc(hepHble MPOIECChl: IUKIOHBI
(TaiidyHBI, yparanbel), CMEpYd W JAp., JECHBIC IOXKapbl, HaBOJAHEHHUsA. [lapaMeTphbl OMacHBIX
MIPUPOJIHBIX SBIICHUHN U OLIEHKA PUCKA Ype3BhIYAHBIX cUTyaluil. CoBpeMeHHbIE KITUMATHUYECKHE
MO/JIEJIN — OCHOBA OLIEHKH IN100aJIbHBIX U3MEHEHUI COCTOSIHUSI OKPYKAIOLIEH Cpepbl.

Paznen 2. TexHoreHHble CHUCTEMBbI U MX BO3JICHCTBHE Ha YEIOBEKAa M OKPYXKAIOUIYIO CpEdy
Pa3BuTHE pOU3BOAUTENBHBIX CUII U POCT HAPOJAOHACEJICHUS — BaXKHENUIINE

aHTponoreHHble (akTopbl. TexHOreHHbIE CHCTEMBI: OIpeAeleHue U KiacCUpUKALUA.
Bo3znelicTBue TEXHONEHHBIX CHCTEM Ha UYelOBEKa M OKpyxkaromyro cpeny. OCHOBHbIE
3arpsi3HUTENM  TOYBBI, BO3JyXa, BOJBl; HMX HCTOUYHUKH. [IpeBpalieHus XUMHUYECKUX
3arpsi3HUTENEH B OKpykatoiei cpene. [1obanbHbIe SKOTOTHYECKHUE TPOOIEMBI.

KoHuenuuss u  CTpyKTypa CHCTEMBl HKOJOTMYECKOIO MOHHUTOPUHIA, TNPHUHIMIBL €€
(GyHKIIMOHMPOBaHUs. PojIb MOHMTOpPHMHTa B aHajdM3€ U NMPEAYNPEXKACHUM ONACHOIO pa3BUTHUS
HOCJIEACTBUM INTOOANBHBIX MPOOIIEM.

Tokcukonorus. MeToapl OLIEHKM BO3JEHCTBUS TOKCHMUYECKHMX BEIIECTB Ha 4YelOBEeKa U
OKpyXkaro1yro cpeny. CoBMECTHOE JEMCTBHE TOKCHYECKUX BEIIECTB. AJIMTUBHOE BO3ECICTBHE.
Cuneprusm u  antaronm3Mm. [loporoBas u  OecroporoBasi KoHmeniuu. (OCHOBHBIE
TOKCUKOJIOTHUECKNE XapaKTEPUCTUKU. DKOJIOTHUECKHE MOCIEICTBUS 3arpsiI3HEHUS OKPY KAIOIIEN
cpeapl U TPoOJeMbl AKOTOKCHKOJOTHUHU. OKOJOTMYECKUH TMOAXOJ K OIEHKE COCTOSIHMS U
pEeryJIupoBaHMs KauecTBa OKpyxkarowmehd cpeasl. [lpenenbHo pomycTumasi 3KOJOTHYECKAst
Harpy3ka. 30HBl JKOJOrMuYeckoro pucka. CaHUTApHO-TUTHMEHWYECKOE HOPMHUPOBAHUE
3arpsI3HEHU M.

Paznen 3. OcHoBHBIE HaNPaBIEHUS U METOJIbI CHUKEHHSI SKOJIOTUYECKOTO PUCKA OT 3arpsi3HEeHus
OKpYXKaroIlen cpeibl

TexHONMOrMYeCKNe METOIbl YMEHBIIEHUS 00beMa CTOYHBIX BOJ. METOAbl MpeIoTBpAIlCHUS
3arpsi3HEHUs] BOJ, OYMCTKAa CTOYHBIX BOJ OT BO30ynuTenei Ooyie3HEW, OpPraHUYecKHX U
HEOPraHWYECKUX COEAMHEHUH, paJuOaKTUBHBIX BEIIECTB W TEPMAJbHBIX 3arpsi3HEHUI.
[TepepaboTka kuaKk0(pa3HBIX OTXO/OB, HCIOIb30BAaHHE LEHHBIX KOMIIOHEHTOB. KomruiekcHas
CHUCTE€Ma OYUCTKHU CTOUYHBIX BOJI.

MeTtoapl o4MCcTKH aTMoc(hepbl OT ra3o00pa3HbIX M a’pO30JIbHBIX 3arpsi3HUTENEH, (PTOPUCTHIX
COCTMHEHUH, PaJMOAKTUBHBIX BEIIECTB. METOABl CHIDKEHUS M TPEIOTBPAIICHHS BHIOPOCOB
3arpsi3HATENEH B aTMochepy. YIaBIMBaHUE a3PO30JICH.

TBepaple OTXOABI; MX CBOWCTBA: TOPOJACKOM MycOp, W CTOYHBIX BOJ, OTXOJBI
CEJIbCKOXO3SMCTBEHHOTO0 TMPOM3BOJACTBA, L0032 W OyMmMara, OTXOJbl XUMHYECKOU
IOPOMBIIIJICHHOCTH, 30714, nuiak. IlepepaboTka 0TX00B; 3aXOpoHeHHEe. XUMU4eckas o0paboTka
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orxoq0B. CoBpeMeHHbIE  OHMOTEXHOJOTMYECKHE  METOJbl  00€3BpEXHMBAHHUA  OTXOJOB.
Tepmuueckue crnocoObl 006e3BpekrBaHus. Vcnonp30BaHne METOIOB pa3fefieHUs] BEIIEeCTB AJIs
KJIacCu(UKAUN U YTUIN3ALUU OTXO/I0B.

Paznen 4. MecTo XuMHUYECKUX MPOU3BOJICTB B KOHLENIIMM YCTOWYMBOIO Pa3BUTHS XUMHUYECKas
OIIACHOCTH, XUMHUUYECKH OITACHBIE 00BEKTHI U 00ecIieueHne 0e30aCHOCTH.

ABapuifHas CHUTyaluss — 4YpE3BBIYAMHBIA (HAKTOp BO3JCHCTBUS Ha OKPYXKAIOUIYIO CpEIy.
Knaccugukanus aBapuilHbIX CUTyalMii. AHaJIW3 TMPUYUH BO3HUKHOBEHHMs aBapuid. OIleHka
nocneactTeuil. KpynHnomaciiraGusie BEIOPOCH U cHielU(pUKa UX BO3JIECHCTBUS HA OKPYKAIOIIYIO
IPUPOJIHYIO CPELYy.

TpeboBanusi K pecypcocOeperaromnieil TeXHOJOTUU: OECCTOYHbIE TEXHOJIOTMYECKHUE CHUCTEMBI,
UCTIOJIb30BAHUE OTXOJOB KaK BTOPUYHBIX MAaTE€pPHAJIBHBIX PECYpCOB, KOMOMHHPOBaHUE
MPOU3BOJCTB, CO3/JaHHE 3AMKHYTBIX TEXHOJOTMYECKHX IMPOLECCOB, TEPPUTOPUAIBHO-
IPOMBIIUIEHHBIA KOMIUIEKC. [IpMHIMIBI CO3AaHMS SKOJIOTMYECKH YHUCTBIX M KOMILJIEKCHBIX
MaJIOOTXOJHBIX TexHosoruid. Coznanue sHeprocOeperaroimx MpoueccoB — MPUMep YCIEHIIHOTO
KOMIUIEKCHOTO pELICHUs] MpoOJIeM 3HEPreTUKHM W DSHEProeMKUX Hpou3BOACTB. Kpurepuu
COBEPILECHCTBA TEXHOJOTMYECKUX CHUCTEM M HUX CBS3b C BO3JECHCTBHEM MPEANPUATHS HaA
OKPYXKAIOILYIO CpPEy.

Paznen 5. Ilpunnumnel obecrnieuyeHUs: 3KOJIOTUYECKOM 0e30MacHOCTH YellOBeKa M OKpYKarolen
Cpelibl

OmnacHoe coctosiHue, ero mapamerpbl. Knaccudukanus omacHOCTel. YpPOBEHb ONACHOCTH U
METO/BI €r0 OLEHKU. MeXaHn3Mbl ONacHBIX BO3ACHCTBUN. Buabl onacHocteil. BeposTHOCTE H
nocneacteus. OueHka u nporHo3. Haunbonee omacHble (akTOpbl BO3ACUCTBHUS HA 3/10pPOBbE
HacelleHHUsT W OKpyxkaromylo cpeny. CoOBITHS C BBICOKOH ¥ HH3KOH BEPOSTHOCTHIO.
CucremaTuueckue OIIACHBbIE BO3JEHCTBUS Ha YeJNOBEKa U OKpyxawomyw cpeny. Illkama
OIaCHOCTEM.

DBOJIOKUS KOHIENINKA 0€30MaCHOCTH K KOHIEIIIMH MPUEMIIEMOTO prUcKa. MeTOo0I0T s OLIEHKH
pUCKa — OCHOBa ISl KOJHMYECTBEHHOTO OIPENENICHUS M CpPaBHEHHs OIACHBIX (PAKTOPOB,
BO3/JCHCTBYIOIIMX HA YEJIOBEKA M OKPYKAIOILYK cpely. OCHOBHBIE INMOHATHS, OIPEIEICHMUS,
TepMHHBI. PHUCK, ypoBEeHb pHCKa, ero pacuer. OneHka pucka Ha OCHOBE JOCTYIHBIX JaHHBIX.
CpaBHeHuE M aHAIU3 PUCKOB B €IMHON 1Kane. HeonmpeneneHHOCTh B OLIEHKE pucka. Pucku ot
BO3/JEHCTBUS HECKOJIBKUX OMACHOCTEM.

PernonanpHast oleHkKa pHuCcKa. 30HBI JKOJIOIMUYECKOro pucka. ColManbHBIE aCIEKThl PHUCKA;
BOCIIPUATHE PHUCKOB M peaklys oOIlecTBa Ha HUX. DKOHOMUYECKUH MOAXOJ K IpobieMam
0€30I1aCHOCTH; CTOMMOCTHAsI OLIEHKAa pPHUCKa; MpHUEMIIEMBIH ypoBeHb pHcka. CBs3b YpOBHS
0€30MacHOCT C DSKOHOMHYECKHMMH BO3MOXHOCTSIMHM o0miectBa. OCHOBBI TJ100alIbHOTO
HKOJIOTMYECKOTO TPOTHO3UPOBAHMS BO3MOXKHBIX M3MEHEHMH B OKpYXarolled cpene mox
BIIMSTHUEM XO3HUCTBEHHOU JesiTenbHOCTH. [yt nmpenoTBpallieHuss 1 MUHUMHU3allM HETaTUBHOTO
BO3JICHCTBUS.

Paznen 6. [IpaBoBbIE OCHOBBI OO€ECIIEUEHHsT SKOJIOTUUYECKON O€30MacCHOCTH 3aKOHOATENIbHbBIE 1
HOPMAaTUBHBIE JOKYMEHTBI. DKOJIOTHYECKOE 3aKOHOAATEILCTBO.

['ocynapcTBeHHbIE CTaHAApPTHI, CTPOUTENbHbIE HOPMbI W mpaBuia. CaHUTAapHBIE NpaBUia U
HOPMBI. DKOJIOTUYECKHUI MACIIOPT MPEIIPUSITHS.

Metoapsl  ympaBieHHs TNPUPOIOIOJIB30BAHUEM. OKOJOTHYecKas JKCIepTH3a IMPOEKTOB,
JMIIEH3UPOBAHUE MPUPOAONOIB30BAHNUS, IKOJIOTUUECKOE CEPTUDHUIIMPOBAHUE, ACKIAPUPOBAHUE
0€30MacCHOCTH OINACHBIX MPOMBIIIIEHHBIX OOBEKTOB, SKOJIOTMUECKUH ayAuT. DKOJIOrMyecKas
0€30I1aCHOCTh U CTPaXOBaHHE.

4. O6beM y4eOHOM TUCIHUTLTHHBI

B 3auerHbIX | B akagem.
(S1070:0701F:D.4 qacax
Oo0mas TPYAOCMKOCTh JUCHHUIUVIMHBI 1O y4eOHOMY 2 72

Buabl yueOHoii padoTsl
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MJIaHy

AYAUTOPHBIE 3aHATHSL: 1,3 48
Ulexmuu 0,9 32
[IpakTUuecKue 3aHsATUS 0,4 16
CamocrosiTesibHasA padora: 0,7 24

Bua koHTpOJIA: 3a4eT ¢ OLICHKOM

B 3ayeTrHBIX

Buabl yueOHo# padoThl B actp. yacax

eIMHULIAX
Ooman TPYA0EMKOCTh [UCHUILIMHBI 10 Y4eOHOMY 5 54
MJIaHy
AYIHTOPHbBIE 3aHATHSI: 1,3 36
Jlexiuu 0,9 24
[TpakTHUecKue 3aHATHS 0,4 12
CamocTosiTejibHas padoTa: 0,7 18

Buj KoHTpOJISI: 3a4eT ¢ OLEHKOM

AHHOTanus pabodeil MporpaMMBbl TACITUTUTHHBI
«be3onmacHOCTD KN3HEeAEeATEILHOCTH»

1. Heap THCHMIUIMHBI: - (GOPMHPOBAHUE TPOPECCHOHATIBHON KYJIbTYPhl 0€30MaCHOCTH, IMOJ
KOTOPOW  TOHWMAETCS TOTOBHOCTh W CIIOCOOHOCTh  JIMYHOCTH  HCIIOJIb30BaTh B
npoECCUOHATILHON JEeSITEIbHOCTH PUOOPETEHHYIO COBOKYITHOCTh 3HAHUH, YMCHUN U HABBIKOB
st obecrieueHust Oe3ormacHocTH B cepe mpodeccHoHAIBHON JesATEIIbHOCTH, XapakTepa
MBIIICHHSS W IEHHOCTHBIX  OPHEHTAllMi, IPH KOTOPBIX  BONPOCHI  0€30MaCHOCTH
paccMaTpuBarOTCS B KAUECTBE TIPUOPUTETA.

2. B pe3yibTaTe H3y4yeHHs THCHUIIMHBI 00YYAIONINICS 10 MPOrpaMMe CrelnaJnTeTa
JMOJIZKEH

Obnadoams CIEeAYIOIUMU KOMIIETCHIIUSAMU:

dopmMupyemMbie KOMIIETCHIIMU

NuHaukaTopbl 10CTHKEHUS] KOMIIETEH M

YK-4. CnocoGeH mpUMEHSATh COBPEMEHHBIE
KOMMYHHUKATHUBHbIE TEXHOJIOTUH, B TOM YHUCIIE

HAa  HMHOCTpPaHHOM  (bIX)  s3bIKe(ax), IS
AKaJIeMUIECKOTO u poheCCHOHATLHOTO
B3aMMOJICHCTBUS

YK-4.1.  VYcranaBimuBaeT M pa3BUBAeT
npodeccnoHalbHble KOHTaKThl B COOTBETCTBUU
C MMOTPEOHOCTSAMU COBMECTHOM JIE€ATETLHOCTH,
BKJItOYass oOMeH HHpopmanueld U BbIPaOOTKY]
€AMHON CTPAaTEruu B3aMMOJCHCTBHS

YK-8. CnocobeH co3maBaTh W TOIJEPKUBATH
0e30IacHbIe YCIIOBHS JKHU3HEAEATENbHOCTH, B
TOM YHCJIC MPH BOSHUKHOBEHHH YPE3BBIYAITHBIX|
CUTyalun

YK-8.1. Amnamusupyer (GakToOpsl BpEIHOTO
BIMSHUS ~ JJEMEHTOB  CpeAbl  OOUTaHMS
(TEXHHYECKMX  CPENCTB,  TEXHOJOTHYECKUX
[IPOLIECCOB, MaTepHasoB, 31aHUH u
COOpPY)KEHHH, TPHPOMHBIX ¥  COIHAIBHBIX
SIBIICHUIA )

YK-8.2. Uneatudunupyer onacHbie U BpEIHbIE
(akToppl B paMKax  OCYILECTBIIsIEMOU
NesITeTbHOCTH

'YK-8.3. BrisiBnsier mpoOiembl, CBsI3aHHBIE C
HapyImICHUSIMH  TEXHUKH O€30mMacHOCTH Ha|
pabodeM MecTe; mpejiaraeT MEpONPUATUAX IO
MPEOTBPALIEHUIO YPE3BBIYAWHBIX CHUTYaIH
'YK-8.4. Pa3psicHseT mpaBuiia MOBEACHUS TPH
BO3HUKHOBEHMM  YPE3BBIYAMHBIX  CUTyaluid
MPUPOJHOTO U TEXHOTCHHOI'O MPOUCXOKIACHUS;
OKa3bIBa€T  NEPBYIO IOMOIb, OIHCHIBAECT
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CrocoObl  y4yacTHd B  BOCCTAHOBMTENBHBIX
MEpOIPHUITUIX

B PE3yJIbTaTC U3YUYCHUS JUCHUIIIINHBI 06yqa}01u1/117lc;1 JOJIXKCH.:

3uamo:

—OCHOBHBIE TeXHOC(EpPHBIE ONACHOCTH, MX CBOWCTBA U XaPaKTEPUCTHUKH;

—XapakTep BO3JCWCTBUS BPEIHBIX M OMACHBIX ()AaKTOPOB HA YEJIOBEKAa M IMPHPOJTHYIO Cpeny,
METO/IbI 3aIIUTHI OT HUX MPUMEHUTENBHO K cdepe CBoeH npodeccuoHaNbHON 1eATeIbHOCTH.
Ymemn:

—UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTHU CPEeJIbl OOMTAHMSI YEIOBEKa;

—OIICHUBATh PUCK UX pealn3aliy, BHIOMPATh METO/IbI 3aIIUTHI OT OMACHOCTENH MPUMEHHUTEIHHO K
chepe cBoeill MpPodecCHOHATBHON NEATEIHPHOCTH K CIOCOOBI oOecredeHuss KOMQPOPTHBIX
YCIIOBHH KM3HEIEATEIBHOCTH.

Bnaoemy:

—3aKOHOJATEJIbHBIMU W MPABOBBIMHU aKTaMHU B 00jacTu 0€30MacHOCTH M OXPaHbl OKpYKarolen
cpenpl, TpeOOBaHMSIMH K 0€30IaCHOCTH TEXHUYECKHX PErJIaMEHTOB B cdepe nmpodeccHoHaANbHOM
JIeATEIbHOCTH,

—Crnoco0aMH ¥ TEXHOJIOTHUSAMU 3aIIUTHI B YPE3BbIYANHBIX CUTYAIIHAX;
—TMOHATUHHO-TEPMUHOJIOTUYECKUM armapaToM B 00J1acTi 0€30MacHOCTH;

—HaBBIKAMHU PALMOHAIM3ALUN TPOPECCUOHATBHON MAEATENBHOCTH C IENbI0  00ecreueHHs
0€30MaCHOCTH U 3aLUTHI OKPYKAIOIIEH CPEIbI.

3. Kpartkoe cogep:kanue JUCUHIIUHBI

1. Beenenue B 6e30nmacHOCTh. OCHOBHBIC MOHATHS U OTNIpeiesieHNs. be30macHOCTh U yCTOWYNBOE
pa3BUTHE.

2. YenoBek u TexHochepa. Crpykrypa TexHOceppl M €€ OCHOBHBIX KOMITOHEHTOB.
CoBpemeHHOe cocTosiHIE TexHOochephl U TeXHOCHEpHOI 6€30M1aCHOCTH.

3. UnenTndukanus ¥ BO3ACHCTBHE Ha YeEJIOBEKA BPEIHBIX M OMACHBIX (DAaKTOPOB CpPEIbI
oOuTaHusl.

Knaccudukanus HeraTuBHbIX (PaKTOPOB Cpellbl OOMTaHMSI YelIOBEeKa. XMMHUYECKHE HETraTHUBHBIE
daxTopsl (BpeaHbIe BellecTBa). MexaHMUeCKue U akyCTUYecKHe KosieOaHus, BUOpAIMs U IIyM.
ONeKTpOMarHuTHbIE H3JIydyeHuss U nousid. MoHusupyromue uznydeHue. DIEKTPUUECKUH TOK.
Omnacuble Mexannudeckue (aktopsl. Ilpomeccsl ropeHUst U MOXKapOB3PHIBO- OMACHBIE CBONCTBA
BEIIECTB U MaTepuanoB. CTaTUUECKOE IJIEKTPUUECTBO.

4. 3ammMra yenoBeKa M Cpeabl OOMTAaHUS OT BPEAHBIX M ONACHBIX (PAKTOPOB IMPHPOJHOTO,
AHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCX0XKICHUSI.

OcCHOBHBIE TPHUHIMUIIBI 3AIIUTHI. 3alUTa OT XUMHYECKHMX U OMOJOTMYECKUX HETaTUBHBIX
¢dakTopoB. 3ammTa OT SHEPreTHYEeCKUX Bo3AeicTBUM M ¢usnueckux mnoznei. OOecnedeHue
0€30IacHOCTH ~ cHcTeM, paloTalolMX TMOojA JaBieHHeM. be30macHOCTh  AKCIUTyaTallu
TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBIIUIEHHOCTH. be3onacHasi SKcITyaTanusi KOMIIPECCOPOB.
AHan3 ¥ OLIEHUBAHUE TEXHOTEHHBIX U NIPUPOJHBIX PUCKOB.

5. Obecrieuenre KOMGOPTHBIX YCIOBUH JUIsl KU3HU U JEATEIbHOCTH 4yesioBeka. lloHsAtue
KOM(OPTHBIX WM ONTHUMAJIBHBIX YCIOBHH. MukpoxinMaT nomMeeHuii. OcBelieHue u cBeToBast
cpelia B IOMEIICHHH.

6. Ilcuxoduznonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30M1aCHOCTH.

[Icuxuueckre mpoIecchl, CBOMCTBA U COCTOSHUS, BIMSIONIME HAa 6e30MacHOCTh. Buibl u ycioBus
TPY/AOBOW AEATENbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BbluaiiHble CUTYallMH U METO/IbI 3AIIUTHI B YCIOBUAX UX peaTn3aliu.

O6urme ceaenus o YC. Ioxap u B3pbIB. ABapUy HAa XUMUYECKH OMACHBIX 00bEKTaxX.
Pagnanuonnsie aBapuu. [Ipubops! paananinoHHONW, XUMHUYECKON pa3BeIKU U JO3UMETPHYECKOIO
KOHTpoJIsl. Upe3BblyaliHble CUTyalluM BOEHHOTO BPEMEHU. 3allluTa HACEIECHMs B YPE3BbIYalHBIX
CUTyalusiX. YCTOMYMBOCTh (PYHKIHOHHUPOBAHUS OOBEKTOB HSKOHOMHUKM B Upe3BbIYaMHBIX
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CI/ITyaI_[I/HIX.

8. YmpaBnenue 6€30MacHOCTBIO KU3HEACSITEIIBHOCTH.

3aKOHOZ[aTeJIBHBIe 158 HOpMaTI/IBHbIC HpaBOBBIe OCHOBBI YHpaBJICHI/ISI 6€3OHaCHOCTBIO
JKU3HEJCATCIIBHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBlieHUs Oe30macHOCThio. CTpaxoBaHUE
puckoB. ['ocymapcTBeHHOE yrpaBiIeHHEe 0€30aCHOCTRIO.

4. O0beM y4eOHOH JUCHUIIINHBI

Bup yuedHoii padoTbl B 3au B axan.

eTMHHUIAX yacax
O0mas TPyA0eMKOCTb JMCIHILIHHbI 4 144
KonraktHas padora (KP): 1,8 64
Jlexmuu 0,9 32
JlaGopaTopHbie pabOThI 0,9 32
CamocTosiTeJibHasi padoTa 1,2 44
Bu/1 HTOrOBOro KOHTPOJISA: IK3aMeH 1 36

Bua yuedHoii paGoThl B 3au B acrp.

eTMHHUIAX yacax
O01mas TPyA0eMKOCTb 1M CHUILTHHBI 4 108
KonraktHas pa6ora (KP): 1,8 48
Jlekmun 0,9 24
JlaGopaTopHbie pabOThI 0,9 24
CamocTosiTeJibHAas pa6oTa 1,2 33
Buj1 H”TOrOBOr0 KOHTPOJISI: IK3aMeH 1 27

AHHOTanms pabodeid MporpaMMBbl TACITUTUTHHBI
«P@u3nyeckas KyJabTypa U CIOPT»

1. Heab QMCOMIUIMHBI: - OBJAJCHUE METOJOJIOTHEH HAYYHOTO TMO3HAHUS (PU3UYECKOU
KyIbTYpbl U CHOpPTAa; CHCTEMOM MPAaKTHYECKMX YMEHHMH M HAaBBIKOB, 00ECTIeYMBAIONINX
COBEPIIICHCTBOBAaHUE TICUXO(PU3NYECKUX CITOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEN MCIOJIb30BAThH
pazHooOpaszHbie (opmbl (DU3MUECKON KYIbTYpbl, CHOpTAa W TypuU3Ma [UIsl COXPAaHEHUS W
YKpEIJICHUSI CBOETO 3/I0pPOBbsi M 3/I0POBbSI CBOMX OJM3KMX B TIOBCEAHEBHOW JKU3HU H
npodecCHOHaNBHOM JesSTeNbHOCTH; (POPMHUPOBAHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K
bu3HYEeCcKON KyIbType, PU3MUECKOMY COBEPIICHCTBOBAHUIO U CAMOBOCIUTAHHUIO, YCTAHOBKA HA
3/10pOBBII 00pa3 KU3HU.

2. B pe3yabTaTe n3y4yeHus JUCHUIIMHBI 00y4alOIIMICA M0 MPOrpaMMe CleNHaJTuTeTa
JMOJIKEH:

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

DopMupyeMble KOMIIETEHIIUH NHaukaTopbl 10CTHXKEHUS] KOMIIETeH UM
YK-7. Crnocoben mnomnepxkuBath nOKHBIHYK-7.1. BwiOupaer 3mopoBbecOeperarorine
YPOBEHb ()M3WYECKON ITOATOTOBICHHOCTH JUIATEXHOJIOTHH JUISl  TIOJJICPIKaHUS  3JI0POBOTO
oOecrieyeHHss TMOJHOLEHHOM COIMaIbHOM MoOpa3a JKU3HU C Y4eTOM (U3HMOJIOTHUECKUX
npodeccuoHanbHOM NesTeNIbHOCTH 0COOCHHOCTEH opraHuzmMa U yCIIOBU
peanu3aiuy npopecCuOHaIbHON AeATEIbHOCTH
YK-7.2. [Tnarupyet cBoe pabodee u CBOOOTHOE
BpeMsi  JUIsI  ONTUMAJIbHOTO  COYETAHUS
(bu3nueckoiliT M yMCTBEHHOM Harpy3ku H
oOecnieueHrs paboToCOCOOHOCTH
B pesynbrare u3ydeHus: AUCHUIUIMHBI 00yYarOIUICs JOIDKEH:
3namo:
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— HAyYHO-TIPAKTUIECKHE OCHOBBI (PU3MUECKOM KYIbTYPHI U CIIOPTA,

- COIMATbHO-0MOJIOTMYECKUE OCHOBBI (DU3UYECKOM KYJIBTYPHI U CIIOPTA,;

- BIIMSIHUE O3I0POBUTEIIBHBIX CUCTEM (DH3NYECKOTO BOCIIUTAHMS HA YKPETUICHHE 37I0POBbSI,
popUIAKTUKY TPO(PECCHOHAIBHBIX 3a00JIEBAaHUIA U BPEIHBIX MPUBBIYCK;

- CIIOCOOBI KOHTPOJIS ¥ OLICHKU (PU3UYECKOTO Pa3BUTUS U (PU3UUECKON MTOATOTOBICHHOCTH;
- npaBuja U CHOCOOBI TUTAHUPOBAHMS WHIWBHIYAIbHBIX 3aHATHN PA3IMYHOMN II€JIEBOM
HaIpaBJICHHOCTH;

- UCTOpUIO (PU3MYECKOW KYJIBTYpbl M CIIOPTAa, HWMETh MPEACTABICHHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOEH CTpaHbl, HO M MHPOBOTO YpPOBHsS; Ba)KHEWIIWE
JOCTHIKEHUS B 00JIACTH CIIOPTA;

— crioptuBHbie Tpaguuuun MXTU-PXTY um. [. WM. MenaeneeBa, HIOMHUTh O IMOJBUTaX
CIIOPTCMEHOB B T'0Jibl Benukoii oreuecTtBeHHOM BOWHBI 1941-1945rT.

Ymemes:

- CaMOCTOSITEIIbHO 3aHUMAThCs (PU3UICCKOM KYJIBTYPOM M CIIOPTOM,

- OCYIIECTBIISITh CAMOKOHTPOJIb 332 COCTOSIHHEM CBOEro OpraHu3Ma U coOroaTh MmpaBuia
TUTHEHBI U TEXHUKU 0€30I1aCHOCTH,

— OCYIICCTBIISATh TBOPYECKOE COTPYIHUYCCTBO B KOJUICKTHBHBIX (opMax 3aHATHH
(bu3nYECKON KyIbTYpPOl U CLIOPTOM.

Bnaoemo:

— CpeIcTBaMHM U METOJaMH YKPEIUICHHUS WHIWUBUIYaIbHOTO 3JI0pPOBbs, (DHU3MYECKOro
CaMOCOBEPILICHCTBOBAHMUS;

— JIOJDKHBIM YpPOBHEM (U3MUYECKOH IMOATOTOBICHHOCTH, HEOOXOIUMBIM Ui KayeCTBEHHOIO
YCBOGHHUS MNPOQPECCHOHANBHBIX YMEHUN W HaBBIKOB B Ipolecce OOydeHHUs B By3e, UId
obecrieueHust MOTHOIICHHOM COLUaIbHOM 1 MPOo(EeCCUOHATBHOMN AESTEIHbHOCTH MOCIE OKOHUAHUS
yueOHOTr0 3aBEICHHUS.

3 Kparkoe coaepxxanue JUCUUIIIHMHBI

Hucnunnuna (Moaynn) mo «PU3udeckoil KyJbType U CIOPTY» Peallu3yroTCs B paMKax 0a30BOM
yactu broka 1 «/luctumnuuel (MOIynn)» IpOrpaMMBbI ClielIMainTeTa B o0beMe 72 akaj. 4acoB
uiu 54 actp. 4. (2 3a4eTHBIC €UHULIBI) TIPU OUHOU (hopme 00YYeHUs.

[IporpamMmma paccuMTaHa Ha U3Yy4EHHE NUCIUIUIMHBI B TEUYEHHE JIBYX CEMECTPOB (IIEPBOTO U
IECTOTO).

Pa3zaenanl JUCHUILIMHBI M BUABI 3AHATHI

Bcero, Yacos
Paszpnen HazBanue MmoayJist akasi. ek MII3 |mnemn! Kp
yacax
[Mpeamer «Pusndeckas KyiabTypa u
1 cnopt». Uctopuss ®KuC 18 2 6 9 1
OCHOBBI 3/I0pOBOT0 00paza >KU3HU
2 (30%K) 18 2 6 9 1
3 bronornueckne OCHOBBI (PU3HUECKON 18 5 6 9 1
KYJIBTYpPBI M CTIOPTa
4 [TpodeccrnonanbHO-NPUKIIATHAS 18 2 5 9 1
(dbu3ndecKast KyJabTypa U CIOpPT
Bcero yacos 72 8 24 36 4
Bcero, Yacos
Pa3nen Ha3Banue moayJist acTp. Tex Mm3 |mnen! kp
yacax
1 [Ipenmer «Pusnyeckas KyJabTypa U 13,5 1,5 4.5 6,75 0,75
cnopt». Mctopus ®KuC
(OCHOBBI 3/I0pOBOT0 00paza )KU3HU
2 (30%K) 13,5 1,5 4,5 6,75 | 0,75
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3 bronorndeckre OCHOBBI (PU3NIECKOM
KYJIBTYPBI M CIIOPTa

A [TpodeccrnonansHO-IPUKIIAHAS 13,5 15 4.5 6.75 | 0 75
(du3nueckas KyJapTypa U CIopT

Bcero yacos o4 6 18 27 3

13,5 1,5 4,5 6,75 | 0,75

Kaskawblii pazaesn nporpaMMbl HMeeT CTPYKTYPY:

- JEKUUU WIA TEOPETUUECKUN pa3zel,

- NPaKTUYECKUNA Pa3/ies, COCTOUT U3: METOAUKO-TIpaKTHIecKkuX 3anatuii (MII3) u yueGHo-
TPEHUPOBOYHBIX 3aHATUH (MpodeccuoHaIbHO-TIPUKIaIHas Gpuznueckas noaroroska, [TTDIT);

- KOHTposbHbIN pa3znen(KP).

Teopernueckuii pazgena GopMUPYET CUCTEMY HAYYHO-TIPAKTUYECKUX U CIICHUATbHBIX 3HAHHM,
HEOOXOJUMBIX JJIsi TIOHUMAaHUs TMPHPOJHBIX M COIMAJBHBIX IMPOLECCOB (HYHKIMOHHPOBAHUS
busznyeckoil KynapTyphl O0O0IIECTBA W JIMYHOCTH, YMEHHS HX aJalTHUBHOIO TBOPUYECKOIO
UCTIOJIB30BAaHUS JIJIsl IMYHOCTHOTO U MPO(ECCHOHATBHOTO PAa3BUTHS; CAMOCOBEPIICHCTBOBAHMS,
OpraHM3aly 3JI0pOBOT0 00pa3a >KM3HH MpPHU BBHINOJIHEHUU Y4eOHOH, mpodeccruoHaIbHON U
COLUMOKYJbTYPHOU JAEATEIBHOCTH.

MeToauko-npakTH4YecKHe 3aHATUS IPEIYyCMAaTPUBAIOT OCBOEHHUE OCHOBHBIX METOJOB H
croco0oB (hopMupoBaHHS y4eOHBIX, MPO(ECCHOHATBHBIX W JKU3HEHHBIX yYMEHUH W HAaBBIKOB
cpeacTBaMu (U3MUYECKON KYIbTYPHI U CIIOPTA.

Ha meTonuko-npakTuyecKux 3aHATUSIX yIeNsIeTCs BHUMaHUE:

- OCHOBHBIM Mp00JIeMaM CIIOPTUBHOM TPEHUPOBKH,

- BIMSIHAIO  (U3WYECKUX yIpaKHEHWH Ha (opMHpOBaHHE MPO(HECCHOHAIBHBIX KayecTB
OyIylIero CrenuanucTa U JMYHOCTH 3aHUMAIOIIIErOCs;

- BO3JICHCTBUIO CPeACTB (PM3NYECKOTO BOCIUTAHUS HA OCHOBHBIE (PH3MOIOTMYECKHE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTATENILHOIO allapaTa 3aHUMaroLIerocs;

- BOIIpOCaM IIPOBEJICHUS COPEBHOBAHMM (MpaBuja COPEBHOBAHUM, CHUCTEMa PO3BITPHILIEH,
ompesieNieHne modeauTeneil, 000py10BaHHEe U HHBEHTAPB).

IIpodeccnonanbHO-NIPpUKIAAHAsE  MOATOTOBKA  IPOBOAMTCA C  y4eToM  Oynyiuei
npodecCHOHATIBLHOM 1eATETbHOCTH CTY/ICHTA.

Y4eOHO-TpEHUPOBOUHbIE 3aHATHS 0a3UPYIOTCS Ha IIMPOKOM MCIIOIBb30BAHUM TEOPETHYECKHX
3HaHUH M METOJMYECKUX YMEHHMH, Ha NPUMEHEHHU pPa3sHOOOPa3HBIX CPEACTB (PU3UUECKOM
KYJIBTYpBbI, CIIOPTUBHOM U MPOPECCUOHANBHO-TIPUKIIATHON (PU3UUECKOM MOATOTOBKH CTY/IEHTOB.
KonTpoabHblii pasaen. Kputepuem ycrnemHoOCTH OCBOSHHMsI y4e€OHOTO Marepuana sBJseTcs
OLICHKAa MPENoJaBaTeisl, YUMTHIBAIOLIAS pe2ysApHOCHb NoceujeHuss 005A3amesbHbIX YUeOHbIX
3auamuil, 3HaHUH TEOPETHUYECKOIrO paszesia IPOrpaMMbl M BBIIIOJIHEHHWE YCTAHOBJICHHBIX Ha
JTAHHBIN CEMECTP KOHTPOJIBHBIX TECTOB 00IIel (PU3NUECKOW U TEOPETHUECKOM MOJATOTOBKH JJIS
OTJIENbHBIX IPYIIN Pa3JINYHON CIIOPTUBHOW HAIIPABJIEHHOCTH, BXOJUT B IPAKTUYECKUE 3aHATUS.

4. O6beM y4eOHOMH TUCIHUTLTHHBI

B B
. 1 4
Buabl yueOHoii padoThI 3a4€THBIX | aKaJeM.
ceMecTp | cemecTp
eIMHUIAX | Yacax

O0masi TPyAOEMKOCTb JMCHMILIMHBI 110 2 79 36 36
yueOHOMY IJIaAHY
KonTaktHas padora (KP): 2 72 36 36
Jlekiuu (Jlek) 0,2 8 4 4
[Tpaktudeckue 3ansatus (I13) 1,8 64 32 32
Bujx koHTpoOJIS: 3auer 3auer
\ Buabl yueOHoii padoThl ] B ] B acTp. ’ 1 \ 4 \
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3a4eTHBIX | Yacax | ceMecTp | ceMecTp
eIMHUIAX
O0masi TPyA0eMKOCTh JUCHMILUIMHBI 110 2 54 27 27
Y4eOHOMY IIaHY
KonraktHas pa6ora (KP): 2 54 27 27
Jlexmn (Jlek) 0,2 6 3 3
[TpakTrueckue 3ansatus (I113) 1,8 48 24 24
Bua koHTpoOJIA: 3auer 3auer
AHHOTanus paboyeil mporpaMMbl TUCIUTIIMHbI
«Pyccknii AI3bIK U KYJbTYpPa peqym»
1. Heab AUCHMIUIMHBI: — TOBBINIEHHWE O0mEeH W MpodecCHOHANLHON KyIbTyphl peuu
CTyneHTa ¥  (QOopMHpOBaHHE  MPAKTUYECKOW  MOTPEeOHOCTM B CaMOpPa3BUTHH U

COBEPILIEHCTBOBAHUU JTUYHOCTH.
2. B pe3yiabTaTe u3yueHHs IMCHHUNIHHDI
JOJIZKEH:

Obnadams CIEIYIONUMU KOMITETCHIUSIMU:

o0yuauuiics Mo NnporpamMMe crenuaJInuTeTa

dopmupyemble KOMIIETEHIIUU

NuaukaTopsbl J0CTHKEHUs] KOMIIETEH U

YK-4. CnocoGeH mpHMEHSTh COBPEMEHHBIC
KOMMYHUKAaTHBHBIE TE€XHOJOTMH, B TOM YHCIE

HAa  MHOCTpPaHHOM  (bIX)  s3bIKe(ax), Ui
AKaJEMHYECKOIO u po¢ecCHOHATBLHOTO
B3aUMOJICUCTBUSA

YK-4.1. VYcraHaBiIMBaeT M pa3BHUBAcCT)
npodeccuoHanbHble KOHTAKTHI B COOTBETCTBHUU
C TOTPEOHOCTSIMH COBMECTHOW JESTETBHOCTH,
BKJItoUasi oOMeH uH(popManueid U BbIPaOOTKY
€AUHOM CTpAaTEeru B3aUMOEHCTBHS

YK-4.4. AprymMeHTUpOBAHHO 7|
KOHCTPYKTUBHO OTCTaMBAa€T CBOW TO3ULUU H
MIeH B aKaJeMHYECKHX U MPOQecCHOHATbHBIX
IMMUCKYCCUSAX HA TOCYAApCTBEHHOM si3blke PO u|
MHOCTPAaHHOM SI3bIKE

OIIK-6 CrocoOGeH TpeAcTaBiIsTh pPe3yNIbTaThl
npodeccHoHaIbHON AEATENTPHOCTH B YCTHOU H
NUCbMEHHOW (opMe B  COOTBETCTBUHM C
HOpMaMH ¥ TpaBWIaM{, MPUHSATBIMA B
npodeccuoHanTbHOM COOOILIECTBE

OIIK-6.3. ['OTOBUT Tpe3eHTAMIO 10 TeMe
paboThl M MpPEACTABISET €€ Ha PYCCKOM H
QHTJIMCKOM SI3BIKaX

OIIK-6.4. [IpencraBnseT pe3ynbTaTsl paOOThHI B
BUJIC HAYYHOW MyONWKAIuH (TE3WCHI JOKJIaja,
CTaThs, 0030p) HAa PYCCKOM M aHIVIMHCKOM
ST3BIKE

B pe3ynbrare nzyueHus: AUCUMILIUHBI 00yYarOLIUICS TOJKEH:

3HATb

cnenuuKy yCTHOW U MUCbMEHHON peuw;

HOPMBI JIUTEPATYPHOTO SI3bIKA;

yMeTh
[
OTINYATh KOAU(PUIMPOBAHHYIO (HOPMUPOBaH
BBIJICJIATh CTPYKTYpPHBIE €IMHUIIBI TEKCTA,

(GyHKLUY sI3bIKa KaK cpeacTBa (GOPMUPOBAHMS U TPAHCIISALIUN MBICIH,

crienuPUKy HAyYHOTO S3bIKA, )KaHPbl HAYYHOTO CTHJIS,
CTHUJIEBBIC YEPTHI U SA3BIKOBBIE OCOOCHHOCTH KAaHPOB O(PHUITHATHHO-IETIOBOTO CTHJISA;

0COOEHHOCTH IIOATOTOBKH TEKCTOB Pa3HbIX BUJI0B 1'[}’6J'II/I'—IH01"O BBICTYIIJICHUSI

TpaHc(hOpMHUPOBATh MUCHBMEHHBIN TEKCT B YCTHYIO (hopMy peun;

HYI0) pe4b OT HEKOAU(PULIUPOBAHHOIA,

HaxXoJUuThb B TCKCTC PCUCBBIC OIINOKH U YCTPaHITh UX,
COCTAaBJIATD JIMYHBIC TOKYMCHTLI B COOTBCTCTBUU C HOPMATUBHBIMHA TpC6OBaHI/IHMI/I;
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® JCIOJb30BaTh BBIPA3UTENbHbBIE CPECTBA SA3bIKa,

® BBICTYNATh MyOJIMYHO C pa3HBIMU KOMMYHHMKATHBHBIMUA HaMEPEHUSIMU,;

BJIa/IeTh

® KyJIbTYpOH HAy4YHOH W JCIIOBOM PeUr B MMCHbMEHHOW M YCTHOH (opMme;

e ocHOBaMHU 3((EeKTUBHOW KOMMYHUKALMU B Y4eOHOH M MpodeccHOHANbHOM AeATeNbHOCTH
(HaBBIKAMU [TyOJIMYHOM pedH, apryMEHTAIIUH, BEICHUS TUCKYCCHN).

3. Kpartkoe coaep:kanue AU CHHILIUHBI

Mopyns 1. BBenenue B mpeamer

Pycckuil s13bIKk M KyJdbTypa pedyd Kak IIPeIMeT, KakK COCTaBIAIOIIAs >KM3HEHHOIO ycIiexa.
OcHOBHBIC TIOHATHS Kypca, BIMSHUE A3bIKa Ha (pOpMUpOBaHHE JMYHOCTH 4eloBeKa. Pycckwuii
A3BIK KaK CIIOCOO CYIIECTBOBAHMS PYCCKOTO HAI[MOHAIBHOTO MBIIUICHUS M PYCCKOW KYIbTYPHI.
HcTopuueckue cBeleHUs 0 PycCKOM si3blke. HOBbIE SIBJICHNS B PyCCKOM S3BIKE.

MHoroo0pasue sS3bIKOBBIX cpeacTB. OTOOp S3BIKOBBIX CPEACTB Ut obecrieueHus: Hanboee
3¢ (eKTUBHON KOMMYHHMKAIlMM B ONpPEJENCHHONH CHUTyauuu. THUNBI pPEYEeBBIX CUTYyalUdl Hu
(yHKIIMOHAJIbHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO si3blka. POpMbI peur (IMHCbMEHHAas
U ycTHasi) W ux creuuduka. OyHKIMOHAIbHbIE CTWIM (Hay4HbIM, oduIManbHO- AEIOBOA,
nyonuuuctTuyeckuit). JIutepaTypHslil 361K U HEIUTEPATYPHbBIE TUIIBI PEUH.

Monyns 2. KyneTypa HaydHOU peuu U J1€JI0BOM peun

TekcT, ero CTpyKTypa, TUIBI, KOMIO3MUIMS, BHJbI Komipeccud. OcoOEHHOCTH Hay4yHOTro
CTHJISL peuH, crenrduKa UCIoIb30BaHUs HJIEMEHTOB Pa3IMYHbIX S3bIKOBBIX YPOBHEH B HayyHOH
peun. SI3bIKOBBIE CpPENCTBA, CHELUAIbHBIE IPUEMbI U PEUEBbIE HOPMBI HAyYHBIX PadOT pa3HbIX
’kaHpoB. JKaHpbl yCTHON Hay4HOU PEYH.

OdunmanbHO-1ET0BOM CTUJIb PEYH, €r0 Pa3HOBHIHOCTH, cdepa ero (QyHKIHOHHUPOBAHHUS,
KaHPOBOE pasHooOpasue; SI3BIKOBBIE (bopMmyIb ounHanbHBIX JIOKYMEHTOB;
MHTEPHALIMOHAJILHBIE CBOWCTBA PYCCKON OQHIIMAIbHO-IEIOBOM MHCHMEHHOW pedH; MpaBUiIa
o(opMIIeHHs JOKYMEHTOB; pEUYEBOM ITUKET B JOKYMEHTE.

Mopnynb 3. HopMaTuBHBIN acriekT

SI3pIkOBasi HOpMa, €€ poJib B CTAHOBJIEHUH M (DPYHKIIMOHHUPOBAHMU JIUTEPATYpPHOIO S3bIKA.
OnpeneneHue BapuaHTHOCTU  sA3BIKOBOM  HOpMBI.  Opdosnuueckue HOPMBI  PYCCKOTO
JUTEPATYPHOTO SA3BIKA.

Jlexcuyeckre HOPMBI PYCCKOTO JIMTEPATYPHOTO SI3bIKA, IPUYUHBI HAPYIICHUS UX. 3HAUECHUE
CIOBa M JIEKCHYECKas COYeTaeMOCTb. HOSI3bIUHBIE CIOBAa B COBPEMEHHOM PYCCKOW peEuH.
Pycckas ¢pazeonorus u BeIpa3uTEIbHOCTh PEUH.

['pammaTHUeCcKHE€ HOPMBI PYCCKOTO JIMTEPATYpHOTO sSI3bIKa M CIy4al WX HapyLICHHUS.
Tpyanble ciayyan ynotrpeOieHUS HMMEH CYUIECTBUTENbHBIX. l3MeHeHus, mpoucxonsuiye B
yIOTpeOJCHUM HMMEH YUCIUTENbHBIX. CHHTaKCHMYECKHEe HOPMBI U KylIbTypa pedd. TpyaHble
ClIy4al MMEHHOTO W IJaroyibHoro ympasiieHus. CorjacoBaHHe MOJUIEKAIIEro U CKa3zyeMoro B
dopmax uucna.

4. O0bem yuyeOHOM AUCHMIIMHBI U BUABI y4eOHOH padoThI:
O0bem
Buabl yuedHoii padoThI B 3au B akan.
eIMHUIAX yacax
O01mas TPyA0eMKOCTh IMCUUILIHHBI 10 Y4e0HOMY ILIAHY 2 72
AYIMTOPHBIE 3aAHITHS: 1,3 48
Jlekiuu (Jlek) 0,4 16
[Tpaktudeckue 3austus (I13) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
Bu/1 M TOrOBOro KOHTPOJISI: 3auer
= O0beMm
Buabl yueOHoli padoThl B 324 ‘ B acip.
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eIMHUIAX yacax
O01mas TPy10€eMKOCTh M CUUILIHHBI N0 Y4€0HOMY IUIAHY 2 54
AYIUTOPHBIE 3aHATHSI: 1,3 36
Jlexumu (Jlek) 0,4 12
[TpakTrueckue 3ansatus (I113) 0,9 24
CamocrositesibHas padora (CP): 0,7 18
Bua MTOroBOoro KOHTpoOJIA: 3auer

AnHoTams paboyeil mporpaMMbl TUCITUILTHHBI
«Ileparoruka»

1. Henp AMCHUIVIMHBI. -TPUOOpPETEHUE CTYACHTAMH 3HaHUM B 00JIaCTH IeJarorndeckoi
JESTEIbHOCTH.
OCHOBHBIMU 33/la4aMU JIUCLUIUIMHBI SIBJISIOTCS: H3Y4YE€HHE BO3MOXKHOCTEH, mHoTpeOHOCTEH,
JOCTIKEHUH 00ydaronmxcsi B 006JacTu 00pa3oBaHus U MPOSKTHPOBAHNE HA OCHOBE MOJTyYCHHBIX
pe3yibTaToB 00pa3oBaTEIbHBIX MPOrpaMM, AMCUUIUIMH W HWHIMBUAYAJIBHBIX MAapLIpyTOB
00y4deHHs, BOCIUTAHUs, pa3BUTH; OpraHu3als oOyuyeHus: U BOCIIUTaHUs B cepe 0OpazoBaHus
C UCIOJIB30BAHUEM TEXHOJIOTUHM, COOTBETCTBYIOIHUX BO3PACTHBIM OCOOEHHOCTSIM O0YyYaroInuXCsl
U OTPAXKAIOUINX CIIEHU(HUKY 00JIacTel 3HAHHI (B COOTBETCTBUH C PEATU3yeMbIMU TPOPHIISIMHU);
OpraHu3anysi B3aUMOJCHUCTBUS C OOLIECTBEHHBIMH M 00pa30BaTEIbHBIMU OpraHU3aLUsIMH,
JNETCKUMH  KOJUISKTUBAMH W POAMTENSIMA JUIS  pPEHIeHUs 3amad  mpodeccHOHaNbHOM
NeSITeIbHOCTH; HCIIOJIb30BaHUE BO3MOXHOCTEH 00pa3oBaTeIbHOM cpelbl A OOecreueHHs
KayecTBa O00pa3oBaHMsA, B TOM 4HCIE C TNPUMEHEHHEM WH(GOPMAIMOHHBIX TEXHOJIOTHIA;
OCYILLECTBJIEHHE  MPO(ECCHOHAIBHOrO  caMoOOpa3oBaHMsT U JIMYHOCTHOIO  POCTAa,
IPOEKTUPOBAHUE JaTIbHENIEr0 00pa30BaTeIbHOI0 MapUIpyTa U NPOo(ecCHOHATBHOW Kapbephl.
2. B pe3yibTaTe H3y4yeHHs JHCUHUILIMHBI 00Y4YalOUIUIics N0 NPOrpaMMe CrenHaJIuTeTa
JOJIZKEH

Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

DopMupyeMbie KOMIIETCHUT NHaukaTopbl 10CTHKEHUS] KOMIIETCH M
YK-3.1. BripabareiBaer CTPAaTETHIO
COTPY/ZIHUYECTBA U HA €€ OCHOBE OpPraHU3YeT
O0TOOp UJICHOB KOMAaHIbl JJsl JOCTHXKEHHS
[TOCTaBJICHHOM LIEJH

YK-3.2. Ilnanupyer u KOppeKTUpYeT paboTy
KOMaH/Ibl C YYETOM HHTEPECOB, OCOOEHHOCTEH]
MOBEJICHNS U MHEHUI! ee 4JIeHOB

YK-3.3. Pazpemaer KOH(JINKTHI n
NPOTUBOPEYMsI IpPH JEIOBOM OOIIEHUH HAa
OCHOBE y4eTa HHTEPECOB BCEX CTOPOH

YK-3.4. Opranusyer AMCKYCCHM IO 33JaHHOU
TeMe U OO0CYXJEHHE pe3ylbTaToB pabOTHI
KOMaHJbl C  TPHUBJICYCHHEM  OIIOHEHTOB
pa3pabOTaHHBIM UJIESIM

YK-3.5. [Ilmanupyer KoMaHIHYIO paboTy,
pacripeniensieT  MOpydYeHUss H  JeJeTUpyeT
[TOJTHOMOYHS YJI€HaM KOMaHIbl

YK-3. CriocobeH  OpraHu3oBBIBaTH |
PYKOBOIUTH PabOTON KOMaH[bI, BBIpaOaTHIBas
KOMaHIHYIO CTpaTeruro JJIsA JOCTHIXCHUS]
MOCTABJICHHOU IIeJTH

'YK-6. CriocoOeH onpeeNiaTh U PeaTn30BbIBATh
MPUOPUTETB  COOCTBEHHOW JEATEIBHOCTH U
CIOCOOBI €€ COBEPIIEHCTBOBAHUS HAa OCHOBE
CaMOOIICHKA M O0pa30BaHHsS B TEUCHHUE BCEH
PKU3HU

YK-6.1. OnenuBaer CBOM pecypchl U UX
MPEIEIThI (JTMIHOCTHEIE, CUTYaTHBHEIE,
BpPEMEHHBIE), ONTHUMAJIbHO WX HCIIOJIB3YeT JUIs
YCTICIITHOTO BBITIOTHEHUS TIOPYIEHHOTO 33 JaHHS
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B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIUICs TOIDKEH:

3uamo:
- LIEHHOCTHBIE OCHOBBI 00pa30BaHus U MPO(ECCUOHATBHON AEATENbHOCTH,;
- IPABOBbIE€ HOPMBI I€AArOTHYECKON AEATeNbHOCTH M 00pa30BaHUs; CYIIHOCTb M CTPYKTYpPY
00pa30BaTeNbHBIX MPOLIECCOB; OCHOBBI METUIIMHCKUX 3HAHUHN M 3I0POBOTO 00pa3a KHU3HH;
- 0COOEHHOCTH I€IarOrMYecKoro Ipolecca B YCIOBUAX MOJUKYJIbTYPHOTO M MOJIMITHUYECKOTO
00I11eCTBa;
- TEHACHUUHM Pa3BUTUS MHUPOBOIO HCTOPHUKO-NIEJArOrM4eckoro Impolecca, OCOOEHHOCTH
COBPEMEHHOI0 3Talna pa3BUTHUsA 00pPa30BaHUS B MUPE; OCHOBBI IIPOCBETUTENBLCKON JESTEIbHOCTH;
- METOJI0JIOTHIO NE€AArOrMUECKUX UCCIIe0BaHUM ITpodIeM 00pa3oBaHus;
- TEOPUH M TEXHOJOTMU OOYyYEHUS; 3aKOHOMEPHOCTH (PU3MOJIOTMYECKOTO U MCUXOJIOTUYECKOTO
Pa3BUTHSL; CIIOCOOBI ICUXOJOTUYECKOr0 U NEearornyeckoro u3ydeHus 00yJaronmxcs;
- criocoObl B3aMMO/ICHCTBHSI MTEAArora ¢ pa3INuHbIMUA CYObEKTaMH IeJarorn4eckoro mpouecca;
- c11oco0bl PO(eCCHOHATBHOIO CAaMOIIO3HAHUS M CAMOPA3BUTHS;

Ymems:
- CUCTEMHO aHAJIM3UPOBATh U BBIOUPATh BOCIUTATENbHBIE M 00pa30BaTeIbHbIE KOHUEIIIHY,;
- ICIOJIb30BAaTh METOMABI ICHUXOJOIMYECKONH M IEJaroruuyeckKo TUarHOCTUKU ISl pelleHUs
po)eCCHOHANIBHBIX 3a]1a4;
- YUUTBIBATh B I€JArorM4ecKOM B3aMMOJAEHCTBUM OCOOCHHOCTHM HMHIUBUIYaJbHOI'O Pa3BUTHUS
yuaumxcs;
- TPOEKTHPOBATh Y4EOHO-BOCHUTATENbHBIM IPOLECC C HCIHOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH, COOTBETCTBYIOIIMX OOUIMM M CIIEHU(PUIECKUM 3aKOHOMEPHOCTSM M OCOOCHHOCTSIM
BO3PACTHOIO Pa3BUTHUS JIMYHOCTH; CO3JaBaTh I€AArOrMYECKH IIeJeCOO0pa3Hyld U -
IICUXOJIOTHYECKU 0€30IacHyI0 00pa30BaTeIbHYIO CPEy;
- B3aMMO/ICHCTBOBATh C PA3INYHBIMH CyOBEKTaMH MEIarormyeckoro mporecca,

Bnaoemw cnocobamu:
- OpUEHTAMU B TNPOPECCHOHATIBHBIX HMCTOYHHKAX HWHGpopMammu (KypHAJIbl, CalTHlI,
o0pa3oBarenbHbIe IOPTAIbI);
- OCYUIECTBIIEHUS TICHXOJIOTO-TIEJarOTMYeCKON TMOAJEP)KKH U CONPOBOXKJIEHUS; crocodaMu
IIPEYNPEXKACHUS JEBUAHTHOTO IOBEIEHUS U IIPABOHAPYIICHUH;
- B3aUMOJICHCTBUS C IPYTUMH CYObEKTaMU 00pa30BaTEIbHOIO MPOLIECcCa,;
- IPOEKTHOH W HWHHOBAI[MOHHON JEATENbHOCTH B 0Opa3oBaHMM; CIIOCOOAMHU YCTaHOBJIECHHUS
KOHTaKTOB M MOJJEpXKaHUS B3aMMOJIEHCTBHUS C CyObekTamMH oOpa3oBaTENbHOTO Ipolecca B
YCIIOBUAX MOJUKYJIBTYPHON 00pa30BaTeNbHON CPEbl,
- COBEpILIEHCTBOBaHMS MPOPECCUOHAIBHBIX 3HAHUN U YMEHUH.
3. Kparkoe cogep:kanue JUCHHUIINHBI
1. Ilenaroruka Kak Hayka 0 BOCOUTaHUM U Pa3BUTHUU JIMYHOCTU
[lenaroruka kak couuanbHas Hayka. OCHOBHbBIE KaTeropud M TIOHATHS B IE€laroruke:
BOcnuTaHue, oOpaszoBanue, oOydeHue. [lemarornueckuii mporecc, Meaarornyeckuii  (axr,
neparorndeckoe spiieHue. CBs3p NMENAroruku C JIpyrUMU HaykamMu O 4enoBeke. Cucrema
neaarornyeckux Hayk. @akTopsl pa3BUTHS JIMYHOCTH. MeTO/IbI HCCNIEI0BAaHUS B MTEaroruke.
2. IIpouecc 0O6ydeHus1, ero 3aKOHOMEPHOCTH U MPHHLIUIIBL.
Teopust obpazoBaHusi M 00y4YeHHUs KaK BaKHEHIIas 4acTh meaarorukud. MyHKIUKU OOydeHHs,
MHOrooOpasue MoAX00B K UX peau3alii B COBpeMeHHO! nunaktuke. [Ipornece oOydenus, ero
3aKOHOMEPHOCTH U MpHUHLUIBI. OpraHnyecKoe eIUHCTBO MpernojaBaHus 1 yueHus. Bzaumocss3p
00pa30BaHus U Pa3BUTHA. 3aKOHOMEPHOCTHU U MIPUHLIUIIBI 00yUIEeHHUS.
3. Coneprxanue oOpa3oBaHUsI.
CoBpeMeHHbIE KOHLENIMU cofepxkaHus oOpa3oBanus. CoyeTaHWe WHBAPUAHTHOTO H
BapHaTUBHOIO KOMIIOHEHTOB B CoJep)KaHUU oOpasoBaHus. [‘ocynapcTBeHHBIH cTaHIapT
oOpa3oBaHus. YueOHbIH M1aH, yueOHas mporpaMMa, y4eOHHUK.
4. ®opMbl opraHu3aluu o0y4eHusl.
[TonsiTue 0 popmax opranuzanuu oOyueHus, MHOrooOpa3ue ux BuoB. KiaccHo-ypouHas ¢popma
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opranuzaiuu o0yueHus. TUIBI U CTPYKTYypa ypoka. CoueTaHue pa3ndHbIX GOPM OpTraHU3AIUH
IIO3HABATEJILHOM JIEATENbHOCTH YydalMXcsl Ha ypoke. TpeOoBaHMs K COBPEMEHHOMY YpOKY.
[Tytu mnoBbimenust 3¢pdexkTuBHOCTH ypoka. IlepcrekTuBBl pa3BUTUS ypoka. JIeKIMOHHO-
CEeMMHApPCKO-3a4eTHast cucteMa o0ydeHus. MactepcTBo yuuTens.

5. Metozas! oOyueHusl.

[TonsaTe o MeTonax M npuemax oOydeHus. PasnnuHble mOAX0Abl K KiaccU(UKAMM METOJ0B
oOyuenus. Kpurepuu Beioopa MeTo0B 00yuenus. CpeictBa 00y4eHus: B COBPEMEHHOMN IIKOJIE.
6. AHanmu3 pe3yIbTaTUBHOCTH OOYYCHHUS.

JlmarHocThKa ycrneBaeMOCTH — COCTaBHas 4acTh yuyeOHoro mpouecca. Llenu, 3amaun, GyHKIUN
KOHTPOJISI M y4eTa 3HaHuil, yMEHUI M HaBbIKOB. TpeOoBaHUS K KOHTpoito. Buasl n ¢opmel
JUArHOCTUKU U y4yeTa yCIIEBAEMOCTH YYalllUXCsl Pa3HOrO0 BO3pPAcTa IO pa3IMYHbIM IpeIMETaM.
AHaiu3 u caMoaHaIu3 pe3yabTaToB 00ydeHus. TecToBas mpoBepka 3HAHHH.

7. Ilpouecc BOCIUTAHUSA U €r0 OCOOEHHOCTH.

Bocnuranue kak LieneHanpaBiIeHHBIH, CIELUAIbHO OPraHW30BaHHBIN INpouecc (GOpMUPOBAHUS
JMYHOCTH, €r0 OCHOBHBIE XapakTepucTuku. Criennduka BOCIUTAHUS B YPOUHOH U BHEYPOUHOM
nesitenbHOCTH. Lens u 3anaun Boctimtanus. Conepkanue, CTpyKTypa, IPUHIUIBI BOCIIUTAHUS.
8. ®opMBbI 1 METOIBI BOCTIUTAHHUS.

Meton BocmuTaHMA Kak CIOCOO OINpEAeleHHbIM 00pa3oM OpPraHW30BaHHONH COBMECTHOM
JeSITeIbHOCTH Tefarora ¥ BocnuTaHHUKa. CrcTeMa METOIOB BOCIUTAHUSA, UX KiacCU(UKALK.
Crenuduka HCIOJIB30BaHUS METOJIOB BOCHUTAHUA. BHIbl BOCIHTBIBAIOLIEH J€ATENBHOCTH,
0COOEHHOCTH MX MCTIONB30BaHus. OpraHu3anus pa3aIudHbIX (OPM BOCTIUTAHHS.

9. KoyulekTUB M JIMYHOCTb, MX B3auUMoOJeicTBUE B mpolecce BocnuTaHus. OOLIECTBEHHBIN
XapakTep BOCIUTAHUA. 3HaYEHHE KOJUIEKTHBA B Pa3BUTUN JTUYHOCTH.

Paznuunble Buabl geTckux cooduects. KomekTus kak cneunduyeckas Gopma B3auMoaeicTBus
monet B rpynme. CylllecTBeHHblE MpU3HAaKU KosulekTuBa. KosulekTuB —Kiacca  Kak
BocIMThIBarowas cpena. CraauyM pa3sBUTUS JAETCKOIO KOJUIEKTHBA. MeTonuMKa M TEXHHKA
CO3/IaHMSI U Pa3BUTHUS YUEHUUECKOI0 KoJiekTuBa. CucreMa nepereKkTyB.

10. OcHOBBI c€MEMHOT0 BOCIUTAHUS.

Cembsi, ee cTpykTypa U (YHKIHMH, Ha3HAYEHUE B KU3HU M pa3BUTUU peOeHka. OcoOeHHOCTH
COBpeMEHHOM ceMbU. CeMbs KaKk MO3UTHUBHBIM U HeraTuBHBIN (aktop BocnuTanusd. Crenuduxa
cemeitHoro Bociutanus. Haznauenue, 1enb, QyHKINUN paOOTHI MIKOJIBI C CEMbEH.

4. O0beM y4eOHOH JUCHHIINHBI

o B 3au B akan.
Buasbi yueOHoli padoTbl
eIMHUIAX yacax
O0mas TPyA0EMKOCTb JMCIHMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AYAUTOPHBbIE 3aHATHSL: 1,8 64
Jlexmun 0,9 32
[IpakTUueckue 3aHATUS 0, 32
CamocrosiTesibHas padora: 1,2 44
Buja koHTpOJIS: 3a4eT ¢ OLEHKOM
Buabi yueOHoli padoThl B sa4 B actp.
eIMHULAX yacax
O0mas TPyA0EMKOCTh JMCHMILJIMHBI 10 Y4e0OHOMY IUIaHY 3 81
AyIMTOpPHBbIE 3aHATHS: 1,8 48
Ulexmun 0,9 24
[TpakTHuecKue 3aHsTH 0, 24
CamocTosiTeIbHAs padoTa: 1,2 33
Bu KOHTPOJIsA: IK3aMeH 3a4eT ¢ OLEHKOMH

AHHOTanus pabodeii mporpaMMBbl TUCITUTUTMHBI
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«Du3nyeckasi KyJabTypa U cOpT (3JeKTHBHbIE AU CHUILIUHBI)»

1 Hegb AUCHMIVIMHBI: — OBJAJICHUE CHCTEMOW MPAKTHUYECKUX YMEHHH M HAaBBIKOB,
00ecCIIeUnBAOINX  COBEPIICHCTBOBAHME  ICHXO(QU3MUECKHX  CHOCOOHOCTEH;  pa3BHTHE
CHOCOOHOCTEH NCIOIB30BATH Pa3HOOOpa3HbIe (HOpMBI GPU3NIECKOH KYIBTYpBI, CIIOPTA U TypHU3Ma
JUISL COXPAHEHHS M YKPEIUIEHUS] CBOETO 37I0POBBSI U 37I0POBBSI CBOMX OJM3KHUX B ITOBCEIHEBHOM
KHU3HU U TPO(EeCCHOHAIBHOW AEATENbHOCTH; (OPMHUPOBAHUE MOTHUBALMOHHO- I[EHHOCTHOTO
OTHOUICHUS K (PU3UYECKON KYNbType, (U3NUECKOMY COBEPIICHCTBOBAHUIO M CAMOBOCIIMTAHHIO,
yCTaHOBKAa Ha 3[0pPOBBI 00pa3 KHU3HHM;, OOyYCHHE TEXHHYECKHMM M TAKTHUYECKUM IpHUeMam
OJTHOTO M3 BUJIOB CIIOPTA.

2 B pe3yjbTaTe H3y4yeHHs THCUMILIMHBI 00Y4YaIOUIUIiCS MO0 MPorpaMMe crenHaJuTeTa
JOJIAKEH:

Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

@opMupyeMble KOMIETEH T MHauKaTopbl J0CTHKEHUSI KOMIIeTeH Ui

YK-7. Crnocoben mnomnepxuBath A0kHBIHYK-7.1. BpiOupaer 310poBbecOeperarome
YPOBEHb ()M3UYECKON IOATOTOBICHHOCTH JUIATEXHOJIOTUH ISl TOJJICPKAaHUS  3JI0POBOTO
oOecrieueHrs TMOJHOIEHHOW COIMANbHOM HoOpa3a >KM3HU C Y4eTOM (PU3MOJIOTHYECKUX
pohecCuOHAIBHON e TENIbHOCTH 0COOCHHOCTEN opraHuzmMa U yCII0BUl
peanuzanuu npodecCuoHaTbHOM NeSTEIbHOCTH
YK-7.2. [Inanupyet cBoe pabodee u cBOOOIHOE
BpeMsl Ui ONTHUMAalbHOIO  COYETAHUS
(u3N4eckoilT W yMCTBEHHOW HAarpy3ku H
obOecrieueHrst paboTOCIIOCOOHOCTH

YK-7.3. Cobmoaet u mpornarangupyeT HOpMBI
BIOpPOBOTO 00pa3a J>KU3HHM B  Pa3IUYHBIX
PKIH3HEHHBIX CUTYAIMsIX U B IPO(ECCHOHATBHOM
NesITeIbHOCTH

B pe3ynbraTe u3yueHus: AUCHUTIIMHBI 00 yJaIONTUIICs TOJKEH:

3namo:

— HAyYHO-TIPAKTUYECKHE OCHOBBI (PM3MUECKOM KYIbTYPHI U CIIOPTA,

— COILMANIbHO-OMOIOTUYECKUE OCHOBBI (PU3UUECKON KYIbTYphI U CIIOPTA,

— BJIMSIHUE O3J0POBUTEIBHBIX CHUCTEM (PU3UYECKOTO BOCIHTAHHUS HA YKPEIUICHHE 370POBbS,
MpOPUIAKTUKY TPO(PECCHOHAIBHBIX 3a00JIEBAHUI U BPEIHBIX MPUBBIYCK;

— CrocoOBl KOHTPOJIS U OIIEHKH (PU3UYECKOTO Pa3BUTHA U (PU3UUECKOM MOTOTOBICHHOCTH;

— MpaBWIa M CHOCOObl TUIAHUPOBAHMUS WHIWBUIYATbHBIX 3aHITUNA Pa3TUYHON IEIeBOU
HaIpaBJIECHHOCTH;

— cnoptuBHble Tpaguuu MXTU-PXTY um. /1. 1. Menaeneesa.

Ymemo:

— BBINIONHATh HWHIUBUAYAIbHO TMOAOOpaHHBIE KOMIUIEKCHI MO (DHU3MYECKON KYIbType U
pa3IMYHBIM BUAAM CHOPTA,

— OCYIIECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHHEM CBOEro OpraHu3Ma W COOJIOJaTh TMpaBHIIA
TUTHEHBI U TEXHUKU 0€3011aCHOCTH,

— OCYIIECTBIISATh TBOPUYECKOE COTPYIHUYECTBO B KOJJIEKTUBHBIX (hopMax 3aHATHH (pusmdeckoit
KYJIbTYpOH U CIIOPTOM,;

— BBITIOJHSATH TPUEMBI 3AIUTH U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

Bnaoemy:

— CpeIcTBaMH U METOJaMH YKPEIUICHHUS WHIUBUAYAIBHOTO 3JI0pOBBs, (hU3MUecKoro
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM ypOBHEM (DU3UYECKON TMOATOTOBICHHOCTH, HEOOXOIUMBIM Il KauyeCTBEHHOTO
YCBOEHHUS MNPOPEeCcCHOHANbHBIX YMEHUH W HaBBIKOB B Ipoliecce OOydeHHs B By3e, IS
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o0ecrieyeHHs MOTHOLEHHOH COIMaTbHON M MPO(EeCCHOHATLHON AEATENbHOCTH NI0CIEe OKOHYAHHUS
y4eOHOT0 3aBEJICHUS;
— TEXHUYECKMMM U TAKTUYECKUMU HABBIKAMH B OJTHOM U3 BUJOB CIIOPTA.

3 Kparkoe coaepxxanue JUCUMILIHHbI

Kypc aucuuminHel «JJIeKTHBHbIE JMCHUILIMHBI 1O (u3nyeckoil KyJbType M CIOPTY»
peanu3yeTcs 4epe3 BapuaTUBHBIM KOMIIOHEHT (3JIEKTHBHBIN pazaein) 328 akaa. yaco / 246 actp.
4yacoB (BUJ CHOpTa IO BBIOOpPY CTYAEHTA), B 3a4ETHBHIE €IMHULBI HE MEPEBOAUTCS, SIBIIAETCS
00s13aTeJIbHBIM JJIs1 UCTIOJIHEHUSI IIPU OYHOU (hopme 00yYeHUs..

[IporpaMma paccuuTaHa Ha M3YyYEHUE JUCLUUIUIMHBI «DJIEKTMBHbIE JHCHUILIMHBI 110
(pusuyeckoil KyJabType M CHOPTY» B TEUEHUE IIECTH CEMECTPOB U MPEANOJaraer, 4To
oOyJaromuecsi UMEIOT TEOPETUYECKYI0 IMOATOTOBKY B 00JACTH AMCUMIUIMHBL «Dusnyeckas
KyJIbTYypa M CIOPT», 3aKaHYMBACTCA 3a4e€TOM B KOHLE Kaxaoro cemecrpa. KoHTpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEHTUHIOBOI cUCcTEME.
IIpakTH4yeckue 3aHATHS.

[TpakTHueckuil paszen MNporpaMMbl peaau3yeTcsi Ha Y4eOHO-TPEHHUPOBOUHBIX 3aHATHUSX B
y4eOHBIX Tpymnax no oOmel GU3NIecKoi MoAroToBKe WK M0 BEHIOPAaHHOMY BUAY CIIOPTA.
[TpakTHueckue 3aHATHS IOMOTAIOT IPUOOPECTHU OIBIT TBOPUECKON MPAKTUUECKOH AEATEIbHOCTH,
Pa3sBUBAIOT CAMOCTOSITEIBHOCTh B (DU3UYECKOM KyJIbTYpe M CHOpPTE€ B LEISAX JOCTHXKEHUS
(U3NUECKOTO COBEPIICHCTBA, IMOBBIIIAIOT YPOBEHb (YHKIMOHATIBHBIX M JIBUTATEIbHBIX
CHOCOOHOCTEH, HanpaBIeHHO (POPMUPYIOT KauecTBa U CBOMCTBA JIMYHOCTH.

[IpakTudeckuii pas3zien BKIIOYAeT B cedsi mojapasaensl: mo olmieid (u3ndeckod MOAroTOBKE
(O®II) u ciennanbHOU (U3HUECKOi moAroToBKE 1Mo Buaam croprta (COII).
Y4eOHO-TPEHHPOBOYHBIE 3aHATUS 0a3MPYIOTCS HA IIHPOKOM HCIOJIB30BAHUU TEOPETHUECKUX
3HAaHUM M METOJUYECKUX YMEHMH, Ha IPUMEHEHHUH DPa3HOOOpPAa3HBIX CPEACTB (U3HUECKON
KYJIBTYpBI U CIIOPTA.

VY nensiercss BHUMaHUe BOIPOCaM MPOBEJCHHs COPEBHOBAaHUM (MpaBuila COPEBHOBAHUM, CUCTEMA
PO3BITpPBILIEH, OnpeesieHue nodeaurenei, 000pya0BaHuEe U UHBEHTAPh).

KpureprieM ycHemHocTH OCBOGHHMsS Y4eOHOro Marepuana SBISIETCS OHKCIEepTHAas OlLIEHKa
IpenoaaBaress, YUUThIBAIOLIAS pecyispHOCHb NOCeueHUs: 00A3amenbHbIX YYeOHbIX 3aHAMUL,
BBITOJIHEHNE YCTAHOBJIEHHBIX HA JaHHBIM ceMEeCTp KOHTPOJIbHBIX HOPMATHBOB (T€CTOB) OOIIeH
¢u3nyecKoil M CHOPTUBHO-TEXHMYECKON TMOATOTOBKH JUISI OTAEIBHBIX TPYII pPa3IndHON
CIIOPTUBHOW HAITPaBJIEHHOCTH.

Paznen 1. OcHOBBI NOCTPOCHHMS O0310POBHTEJBbHOH TpeHupoBkH. Teopernyecko-
MeTOoAUYeCKHe OCHOBBI (pM3M4ecKoi KyJbTYPbl U CIIOPTA.

1. O3nopoBuTENbHAS HAMpPABICHHOCTh — KaK BAXXHEWIIMH NPUHLIMII CHUCTEMbI (U3NYECKOTO
BocnuTaHUs. OCHOBBI TOCTPOEHHUS 03/JOPOBUTEIBLHON TPEHUPOBKH.

2. Ou3KyIbTYPHO-030POBUTEIbHBIE METOJIUKU U CUCTEMBI.

3. OmeHKa COCTOSHHUSL  370POBbS M (PM3UYECKOW TOATOTOBICHHOCTH 3aHUMAOIIUXCS
¢bu3nuecKoil KyInbTypoil U CIOPTOM.

Pa3znesn 2. /IBurarejibHble BO3MOKHOCTH 4YeJI0BeKa — BOCHHTAaHHE (U3HYECKHX KAYeCTB.
BO®CKITO.

1. [TosiBnenue u BHeapenue komruiekca I'TO

2. Bocnuranue ¢usnueckux kadecTB oOydarouuxcs (OTIeNIbHbIE KaueCTBEHHBIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXXHOCTEH YeJIOBEKa).

Paznen 3. Meroauka oOpraHum3anMyd M TIPOBeJCHUSI CIOPTUBHBIX COPEBHOBAHMH M
(pu3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.

1. XapakrepHucTuka CHOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX MEPOIPUATHHA.

2. ®enepanbublii 3akoH 0T 04.12.2007 Ne 329-d3 «O ¢usnyeckoil KyJIbType W CIIOPTE B
Poccuiickoit ®enepaunn». OpraHuzanus CIOPTUBHBIX MEpONpUATHI. HBEHT-MEHEI)KMEHT B
cropre.

3. OcHoBHBIe TOHATHUS 3TUKH criopTa. Fair Play. [IpodunakTuka HapyeHUi CIOPTUBHON 3TUKU
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(6opbba ¢ mommHTOM B criopte). BAJIA.

4. O0beM y4eOHO# TUCHUTIIMHBI (BAPMATHBHbBII KOMIIOHEHT)
B CeMecTpbl
Bup yueoHoii padoTnl aKajJeM. 1 5 3 4 5 6
yacax
|O6mas TpynoeMKoOCTh JUCHUIJIMHBI MO 308
Yy4eOHOMY IJIAHY
KonrakTHas pa6ora (KP): 328 32 66 66 66 66 32
[TpakTuaeckue 3arsitust (I13) 328 32 66 66 66 66 32
3a- | 3a- 3a- | 3a- | 3a-
Buj uToroBoro KOHTpOJIs: 3auer
yerT | 4er yer | uer | uer
. B acrp. Cemectpsl
Bup yueoHoii padotnl qacax 1 5 3 1 5 6
|O6mas TpynoeMKOCTh JUCHUIJIMHBI 110 246
y4eOHOMY IIaHY
KonTaktHas padora (KP): 246 24 |49,5| 49,5 (49,5|149,5| 24
[IpaxTrueckue 3ansatus (113) 246 24 49,5| 49,5 (49,5149,5| 24
B 3a- | 3a- 3a- 3a- | 3a- | 3a-
U/l UTOTOBOI'0 KOHTPOJIS:
4eT | 4Yer yeT 4eT | 4yer | 4er

4.4.2. Yactpb, popMupyemMasi y4acTHUKAMHU 00pPa30BaTeIbHBIX OTHOIIEHHIi

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«IIpaBoBeneHue 1J1si XUMHKOB)

[EEN

. Heau 1ucuMInHbI
OBJIaJICHHE OCHOBAMH IIPABOBBIX 3HAHUN;

2
JTOJIKEH
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

dbopMHupoOBaHKE MPABOBON KYJIHTYPhl aKTUBHOTO, 3aKOHOTIOCIYIIIHOTO Tpak/IaHUHA.
. B pe3yjabTare M3ydyeHHs AUCHUIUIMHBI O0y4YaKIIUiicsl MO MporpamMmMe CneuuajauTeTa

dopMupyemMble KOMIIETEHIIUN

NHauKkaTopbl JOCTHKEHUS] KOMIIETEHIIMH

YK-4. CnocobeH mnpUMEHATh COBPEMEHHBIE
KOMMYHHUKAaTHBHBIE TEXHOJIOTUH, B TOM YHUCIIE
HAa  MHOCTpaHHOM  (bIX)  s3bIKe(ax), I
AKaJEMHYECKOIO " npo¢eCcCuOHATBLHOTO
B3aMOJICUCTBHUA

YK-4.1. VYceraHaBnmuBaeT M pa3BHBAcCT)
NpogecCuOHaIbHbIE KOHTAKThl B COOTBETCTBHU
C TIOTPEOHOCTSIMH COBMECTHOW JESTETHLHOCTH,
BKJIIO4Yass oOMeH uHpopMmaiueid u BbIpabOTKY
€IMHOW CTPATETUH B3aMMOJICHCTBUS

'YK-5. CriocoOeH aHanu3upoBaTh M YYUTHIBAThH
pasHooOpasue KyIbTYp B npotecce
MEKKYJIBTYPHOTO B3aUMOJICHCTBHS

YK-5.1. AHanu3upyer BAYKHENIINE
MIEOJOTUYECKME M  LIEHHOCTHBIE CHCTEMBI,
copMHpOBABIINECS B XOJA€ HCTOPHYECKOTO

pa3BUTHs; OOOCHOBBIBAET aKTYyallbHOCTh WX
MCIIOIB30BaHUA npu COLIMAIbLHOM 31
mpodeccnoHabHOM B3aUMOJICHCTBUU

B pesynbrare n3yueHus: AUCUUILTUHBI 00yUAIOITUICS TOJKEH:

3namp:

— OCHOBBI POCCHMCKOW TIPaBOBOM CHCTEMBI H POCCHHMCKOTO 3aKOHOAATEIhCTBA, OCHOBBI

Opram3ani ¥  (QYHKIMOHUPOBAHUS
MIPaBOOXPAHUTENbHBIX OPIaHOB;

CyIIe6HLIX U HWHBIX TIPAaBOIPHUMCHUTCIIBHBIX U
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— TIPaBOBBIE M HPABCTBEHHO-ITUYECKHE HOPMEI B chepe poheCcCHOHATLHOM NesTEIbHOCTH,

— MPaBOBBIE HOPMBI, PETYJUPYIOIIME OTHOIIECHUWE YEJIOBEKa K YEIIOBEKY, OOIIEeCTRY,
OKpY’Karolleu cpee;

— TpaBa ¥ 0043aHHOCTHU TPaKJaHHHA,

— OCHOBBI TPY/IOBOT'O 3aKOHOAATENIbCTBA.

Ymemes:

— HCIOJB30BaTh 3TUYECKHE M IPABOBBIC HOPMBI, PETYIHMPYIONIME OTHOIIEHHWE YEJIOBEKa K
YEJIOBEKYy, OOIIECTBY, OKPYKAIOIICH Cpejie, HWCIOJIb30BaTh IMpaBa W CBOOOJBI YEIOBEKA H
rpaKIaHWHA TP pa3pabOTKe COMMATBHBIX MPOCKTOB,;

— HWCIOJB30BaTh W COCTABJIATH HOPMATHUBHBIE W TIPABOBBIC JOKYMEHTBI, OTHOCSIIHECS K
po)eCCHOHAIBHON JIEATEIbHOCTH, MPEANPUHUMATh HEOOXOIMMBIE MEpPhl K BOCCTAaHOBJICHHIO
HapYIIEHHBIX MPaB;

— pean30BBIBATHIIPABANCBOOOIBIUEIIOBEKANTPAKIAHUHABPA3TMYHBIXCHEPAXIKU3HEIEATETHHOCT
.

Bnaoemo:

— OCHOBaMH XO3SMCTBEHHOTO TIPaBa,

— MPaBOBBIMHA HOPMaMH B PO ECCHOHAIBHON IEATEITHbHOCTH.

3. Kpartkoe cogep:xanue JTUCHUIIMHBI

[lonsitue n npusHaku rocynapcta. @opmel rocynapcta. yHkuuu rocynapcrsa. Ilonstue u
npu3Haky npaBa. OCHOBHBIE TTPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [IOHSTHE U BUIBI HCTOYHUKOB
npaBa. OnpeneneHre 3aK0Ha U MOA3aKOHHBIX AKTOB. J[elicTBME HOPMATHUBHBIX IPABOBBIX aKTOB
BO BpemeHu. OOparHas cuia 3akoHa. [loHaTHE TPaBOBBIX HOPM, UX CTPyKTypa. Cucrema mpasa.
YactHoe u mybnuyHOe MpaBo. MarepuanpHOEe W TMpoleccyalibHOoe mpaBo. [IpaBooTHomIeHHE:
00BEKT, CYOBEKT | cojiepKaHue paBooTHomeHWH. IOpuanieckre GpakThl.

Koncrurynuss — ocHoBHoll 3akoH Poccuiickoit ®@enepanuu. denepatuBHoe ycTpoiicTBo PO.
CucremMa TOCYIApCTBEHHBIX OpPraHOB W TMpPHHIUN pas3aeneHus Bracted B P®.  TlonsTue
rpaxaancTBa. llpusHanue, coOmrofeHHe, 3allUTa DPABHBIX MpaB JKEHIIMH W MYXYHH Kak
OCHOBHasi 0013aHHOCTh TOCY/1apCTBA.

[TonsTe u mpeaMeT agMUHUCTpaTUBHOrO mpaBa. O6mas xapakTtepuctuka Komexkca PD 00
aJIMUHUCTPATUBHBIX MPaBOHAPYIICHUSAX. AOMUHUCMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHSATHE U
NPU3HAKU. AOMUHUCMPAMUBHAA OMEEMCMEEHHOCmYy: TIOHATHE W TpuHIMNBL. [loHsATHE,
MIPU3HAKU ¥ BUJbI aIMUHUCTPATUBHBIX HAKa3aHUH.

[lonsiTHe M mpeaMeT YroJIOBHOTO MpaBa. YTOJIOBHAs OTBETCTBEHHOCTb: IOHSATHE, OCHOBAHHUE
BO3HUKHOBeHUsI. Ilonamue npecmynienusn: TpusHaku, CTpykTypa. CocTaB MNpeCTYIUICHHS.
Coyuactue B pecTymiieHnd. OOCTOATENbCTBA, UCKITIOYAIOIIIE MPECTYMHOCTh AesHusd. [lonsaTue,
eI W BUABl HAKa3aHUU. Yezonoenas omeemcmeeHHOCMb 34 cOGEpUieHUE NPeCMmynieHuil.
VYcnoBHOE oCykIeHHe, OCBOOOXKIEHHE OT YroJOBHOW OTBETCTBEHHOCTH. [IpemMer u 0OBeKT
KPUMHHAJIMUCTUKH. MeTonbl W 3a7ayd KpUMUHATUCTHKU. [loHATHE KPUMHHAIMCTHYECKOM
UACHTU(DUKAITIH. OOBeKTHI u BH/IbI KPUMHHAIIUCTUYECKON UICHTU(DUKAIIH.
Kpumunanuctuueckasi TexHuka. KpuMuHamucTH4IeCKask TAKTHKA.

DKOJIOTMYECKOE TMPaBO: MOHATHE, MPEAMET METOJ M HMCTOYHHKU 3KOJOrudeckoro mnpasa PO.
[Tonsitve, BUABI M CTPYKTypa OHKOJOTHYECKUX MPABOHAPYIICHHH, OTBETCTBEHHOCTHh 3a UX
COBEPILICHHE.

[Tonsitue wHbopmarmu. OTBETCTBEHHOCTh 3a HapYIIEHHWE 3aKOHOJATENIhCTBA O 3aIUTE
uHpopmanmu. [ocymapcTBeHHas TaliHa: TIOHATHE, 3allWTa, TPABOBOE PETYIUPOBAHUE
rocy/1apCcTBEHHOU, ciyxkeOHoil u wuHOM uHpopmauuu. KonduaenuuanbHas wuHQOpMaIUs:
MOHSTUE, BUBI U 3aIIMTA. 3alIUTa MEePCOHATBHBIX JaHHBIX FPAKIaHUHA.

[TonsiTue, mpeaMeT U METOMA TpakAaHCKOro mpasa. [loHATHE TpaXTaHCKOTO MPAaBOOTHOIICHHS,
ero crnenuduka. CTpykTypa TpakJaHCKOTO MpaBoOoTHomIeHUs. [IpaBoaeecrnocoOHOCTh
CyOBEKTOB TPaKIAHCKOTO MPABOOTHOIICHUS. ['pakaaHe Kak CyOBEKTHI TPaKJTaHCKOTO IpaBa.
Ousnyeckue W IOPUAWYECKUE THUIA: TOHATHE, Npu3Haku, kinaccuduxamus. HOpuandeckue
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daxtel. IIpaBo coOctBenHocTu. IloHsiTHe aBTOpcKOoro mpama. IloHATHME MaTEHTHOro IpaBa.
[Tonsitue nnTemnekTyanbHoi coocTBeHHocTH (MC) n uckmounTenbHoro npasa. Kinaccudukarms
NC. Cuctema mpaBoBOii OXpaHbl UHTEIUIEKTYaIbHONH COOCTBEHHOCTH, aBTOPCKHX M MATEHTHBIX
pas.

[TonsiTue XO034MCTBEHHOrO (IpeINpUHUMATENbCKOr0) mpaBa. llpenmer xo3siiCTBEHHOIO
(mpeAnpUHUMATENIbCKOT0) MpaBa, MPU3HAKH, METOAbl MPaBOBOro perynupoBanus. llonarue
XO34MCTBEHHOU U NPEATIPUHUMATEIIBCKON 1EATEIbHOCTH.

[IpaBoBOE peryupoBaHue CEMEHHBIX OTHOIIEHUH. 3aKI0ueHre U peKpanieHne opaka. [IpaBa u
00s13aHHOCTH pojuTeneld u aeteid. AnnMeHThl. DOpMBI BOCIIUTAHUS JIETEH, OCTAaBIIUXCS 0e3
MIONICYECHUS POIUTEIICH.

IIpenmer u meToa TpyAOBOTO IpaBa. TpyaoBOi JOTOBOpP: MOHITUE, CTOPOHBI, COAEPKAHUE.
Pabouee Bpemsi. Bpems otnbixa. TpymoBeie criopsl. J(ucnuminna Tpyaa.

IlonsTne u wucroxku koppynuud. HopmatuBHOoe onpeneneHue koppynuuu. I[IpuumHB
pacnpoctpaHeHus: koppyniuu. Hakasyemble n HeHaka3zyemble (Gopmbl Koppynuuu. CKpbITbIE
(marentHbie) (Gopmbl Koppynuuu. POpMBI KOPPYNUIHU-TPECTyIUIeHUs. DOpMBI KOPPYIIUH-
npoctynka. PopMbl MOIUTHYECKOW Koppymnuuu. HopmaTuUBHBIE TpaBOBbIE aKThl B cdepe
npoTtuBoAelcTBUs Koppynuuu. DepepanbHbiid  3akoH  oT  25.12.2008 Ne 273-®3 «O
MPOTUBOJICUCTBUHU KOPPYIILIUN».

4. O0beM y4eOHOM TUCHUTITHHBI

. B 3adyernnix | B akagem.
Buabl yueOHoii padoThI
eTMHHUIAX yacax

O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4eOHOMY ILIAHY 2 72
KonraktHas pa6ora (KP): 1,3 48
Jlexmmm (Jlek) 0,4 16
[Tpaktuyeckue 3ansatus (I13) 0,9 32
CamocTtosiTesibHasi padora (CP): 0,7 24
Buj KOHTPOJIsi: 3a4eT / IK3aMeH 3auer

. B 3ayerHbIX | B acTpoHoMm.
Buabl yueOHoii padoTnl

eIMHULAX yacax
O0mas TPyA0EMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIAHY 2 54
KonTaktHas padora (KP): 1,3 36
Jlexumn (Jlek) 0,4 12
[TpakTiueckue 3anstus (I113) 0,9 24
CamocrositesbHasi padora (CP): 0,7 18
Bu KOHTpoJIsA: 3a4eT / IK3aMeH 3ayeT

AHHOTanus pabodeii mporpaMMbl TUCIUTUTMHBI
«O0masn ¢pusnyeckass XUMHS»

1. Hesn TUCHUNIUHBI

- OcHOBHOW T1enpl0 Kypca sBisieTcss (OPMHUPOBAHHWE IIETBHOTO W HEMPOTHBOPEYHUBOTO
IpeIcTaBiIeHusT O (U3MUECKUX H (U3HKO-XMMHUYECKUX OCHOBAX TMPOTEKAHUS XUMHYECKHX
MPOLIECCOB

2 B pe3yibTaTe n3y4yeHus AUCHUIIMHBI 00Yy4aIOIIMICH MO NMPOrpaMMe ClieUAJIUTEeTa
JMOJIKEH:
Obaadams CIEAYIONUMU KOMIETCHIIUSIMH:

dopmMupyemMbie KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUS] KOMITETeH M I

'YK-6Cnocob6en onpenensts u peann3zoBeiBath |YK-6.101eH1BaeT cBOU pecypcsl U UX
MPUOPUTETHI COOCTBEHHOM NEATETPHOCTH W [peAesbl (JIMIHOCTHBIC, CHTyaTHBHBIC,

CIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE  [BPEMEHHbBIE), OITUMAIIBHO UX UCHOJB3YET JUIs
CAMOOIICHKH 1 00pa30BaHMsI B TCUCHUE BCEH  |[yCHENTHOTO BHINOJHEHHUS IIOPYYSHHOTO 33/1aHHS
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KU3HU
IK-1-n. Cnocoben muanupoBatrh padoty wullIK-1-0.2Bsi6upaer sxcriepuMeHTalbHbIE U
BBIOMpATh  aJeKBaTHBIE METOJbl  PEUICHUSAPACUCTHO-TCOPETHUECKHE METO/IBI PEIICHHS
HAyqHO-  MCCJIEAOBATENbCKUX  33Jad  BIIOCTABICHHOMW 33/1a4M UCXOMAS U3 UMEIOIIUXCS
BBIOpAaHHOW  00JAaCTH XUMHUH, XHMHYECKOHMAaTepHAIbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTUH WM CMEKHBIX C XMMHEH HayKax

B pe3ynbrare n3yueHuss AMCUUIIIMHBI O0yYaIOLIUICS TO0JIKEH:

3namo:

— CMBICJI TIOHSITUW: TEPMOJMHAMHUYECKass CHCTEMa, COCTOSHUE, WHTCHCUBHBIE W
OKCTEHCUBHBIC IapaMeTphbl, CTENEeHb CBOOOIBI, H30TEepMa, wH300apa, wH30xopa, aauadarta,
SHTAJIBIUSA, BHYTPEHHSS OJHEprusi, OSHTponus, HHeprus [ubOca, sHeprus ['enmbmrosnbiia,
XUMUYECKUM TOTEHIIMAJ, KOHIIEHTPALIMsI, MOJISIIbHOCTh, MAapIUaIbHOE IaBJIICHUE, MOJIbHAS J10JI,
¢da3za, TOMOTeHHas CHCTEeMa, TeTePOreHHas cucTeMa, (a3zoBas auarpamMma, JIMKBUIYC, COJIUIYC,
TpOMHAsT TOYKA, KPUTUUYECKAs] TOYKA, KPUBAsl OXJIAKJEHHUS, CTEIEHb MPEBPAIICHHsS, KOHCTAaHTa
paBHOBecHsl, WACaJIbHBIA pacTBOp, Kpuockomus, 30ymuockomnus, ocMmoc, PH, kucnora,
OCHOBaHME, Auccouuanusi, ruaposn3, 1P, snekrpo-XxuMUUecKuid MOTEHIMAJ, rajlbBAHUYECKHUI
3JIEMEHT, OKCJIUTEIbHO-BOCCTaHOBUTENbHAS Tapa, DJC, cKOpOCTh peakiiuu, MOPSI0K PEeaKIuH,
KHHETHYECKOE YpaBHEHHUE, KaTallu3, [IeMHAas peaKIus;

- 3aKOHOMEPHOCTH MPOTCKAaHUS (PU3HYECKUX ¢ (U3HUKO-XMMHUYECKUX IPOIIECCOB:
YpaBHEHUE COCTOSHUS UACAIBHOTO ra3a, OCHOBbI XMMUYECKON TEPMOJUHAMUKU U TEPMOXUMHUH,
CIIOCOOBI OTPEIeTICHHUsI HAMPABIICHUSI U BO3MOYKHOCTH MPOTEKAHMS MTPOILIECCOB, 3aKOHOMEPHOCTH
npoTekaHus (Ha30BBIX MEPEX0/J0B, (DU3UKO-XMMHUYCCKHE METOJBI Ppa3/C/ICHUsl BEIeCTB,
COBpPEMEHHBIC TIPEICTABIICHHS O PACTBOPAX, KUCIOTAaX U OCHOBAHMSIX, KOJUIMTATUBHBIE CBOMCTBA
pacTBOpPOB, KHUCJIOTHO-OCHOBHBIE PAaBHOBECHUSI, OCHOBBI AJIEKTPOXHMMHUHM, OCHOBHBIC 3aKOHbI
XHUMUYECKOM KHHCTHUKH.

Ymems:

— MPOU3BOJUTH PACcUEThl: TAPAMETPOB Ta30BBIX CMECEH, TEIIOBLIX YPPEKTOB XUMHUIECKUX
peakiuii, mapameTpoB (a3zoBOr0 W XMMHUYECKOTO PABHOBECHS, 3JEKTPOIHBIX IMMOTEHIMAIIOB,
SIIEKTPOABIIKYIICH CHIIBI (3. . C.) TaIbBAHUYECKUX DJIEMCHTOB, KHHETHUCCKUX MapaMeTpoOB U
CKOPOCTH XMMHUYECKHUX PEaKLnii;

— CTPOUTH (Pa30BbIE THATPAMMEI;

— HAaXOJWTh B CIPAaBOYHOW IIUTEpaType, KOMIBIOTEPHBIX 0a3aX MaHHBIX U CETAX
nokazarenu (PU3MKO-XUMHUIECKHX CBOICTB BEIIECTB.

Bnaoemo:

— MOHSATUHUHBIM amnmapaTtoM B O00JacTH XMMHYECKOW TEPMOAMHAMHUKH, DJIEKTPOXUMHHU H
XHUMUYECKON KNHETHKHU.

3. Kparkoe cogepxkanue 1uCHMIINHBI

Mooyns 1. Beedenue 6 xumuueckyo mepmoOUHAMUKY.

1.1. OcHoBHBIE 33Jauu XUMHYECKONH TepMOJIMHAMUKU. TepMmMoauHaMHUYECKHe NapaMeTphl.
OtkpelTas, 3aMKHyTas U M30JUPOBAHHAs1 CHCTEMBl. OKCTCHCHBHBIE M HHTEHCUBHBIE
TepMOJMHAMHUECKue MapaMmeTpbl. BHyTpeHHsst sHeprus. IlepBblli 3aKOH TEepMOJUHAMUKHU.
OyHKIUSA SHTAIBIUU. TermnoBoi 3pPEeKT XMMUYECKOH peakluu MpU MOCTOSSHHOM JaBlICHHH,
MOCTOSSHHOM 00beMe M TOCTOSIHHOM TemmepaType. TepMoxumudeckue ypaBHEHMs. TeIuIoThI
oOpa3zoBanus u cropanus. CTaHAapTHBIE COCTOSIHUS U CTaHAPTHBIE TEIJIOTHI. DHEPTus pa3phiBa
XUMHUYECKOHN cBsA3H. PacueTr TermioBbIX 3PEeKTOB peakiiuil Mo TerjaoTaM cropanus, o0pa3oBaHus
W DHEprui paspeiBa cBA3M. 3akoH I'ecca u Tepmoxumus. TemnoemMkocTb. TemioeMKocTb
UJEaNbHOTO Ta3a. TerIoeMKOCTH OJHOATOMHBIX M MHOIOATOMHBIX Ta30B. 3aBUCHUMOCTH
TEIIOEMKOCTH M SHTAJBIIMK BELIECTBA OT TeMIepaTypbl. 3aBUCUMOCTh TEIUIOBBIX 3((EKTOB
XUMHUYECKHX PEaKIHil OT TeMieparypsl, ypaBHeHue Kupxrodda.

1.2. Bropoii 3akoH TepmoauHamuku. OOpatumble U HeoOpaTuMble mporiecchl. Hampaienue
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CaMOIIPOMU3BOJIBHOTO IIpoliecca B U30JIMPOBaHHON cucteMe. CTaTucTUyecKas IpUpoaa BTOPOrO
3aKOHA TEPMOJMHAMUKH. DHTPOIHUA. JHTPOIUS HICAIBHOIO KPUCTAUIA. DHTPONUS UAEaTbHOTO
raza. VI3MeHeHUs] SHTPONHH IMPH MOCTOSHHOM OOBbEME M IOCTOSHHOM JaBlieHHH. V3MeHeHue
SHTPOINUHU B HEOOPATUMBIX MPOLECCAX.

1.3. Tepmonunamuueckue GpyHkiuu. CBoOoaHAsS SHEPTUS U MakcuMasibHas pabora. CBoOoaHAs
sHeprus ['m66ca u I'enbmrospua. YciloBHs caMOIPOM3BOJIBHOIO IPOTEKaHUs Ipolecca MpH
NOCTOSSHHBIX p, V u p, T. Xumuueckuil noreHuuan. AKTUBHOCTb. TepMOIMHAMHUYECKUE
pacuetsl. Mooyns 2. Xumuueckoe u ¢hazosoe pagnosecus.

2.1. OOpaTUMOCTh XMMHYECKHX pEaKUuil. XHUMHUYECKOe paBHOBECHE. Y CIOBHS XUMHUYECKOTO
paBHOBECHsI B TOMO- U Te€TE€pPOreHHbIX cucremax. ['nmyOuHa nporexaHus npoueccoB. CreneHb
npespauieHus. Koncranta paBHoBecus. DakTopbl, BIMSIOIIME HA BEIMYMHY KOHCTaHTBI
paBHOBecus. CMenieHHe IOJIOKEHUs paBHOBecus. [IpuHnun noxswkHOro pasHOBecusa Jle
[atenbe-bpayna. CtangaptHas cBOOOHAS SHEPTHSL.

2.2. ®dazoBbie paBHOBeCHs. TeIUIOTHI KUMCHUS W IIaBieHUsA. Tepmuueckuii anamus. [IpaBuio
¢a3 Tub6ca. Crenenb CcBOOOIBI, BAPUAHTHOCTH CHUCTeMbl. Da30BBIC  JUArPaAMMBbI
OJIHOKOMIIOHEHTHBIX cucteM. Pa3zoBble paBHOBecus Ha PT-muarpamme. AnHamuTudeckoe
onucanue Kpusblx Ha PT-muarpamme. PT-muarpamma Boxabl. @a3oBbeie nosid. TpoitHas Touka.
MertacTtaOunbHble coctosiHusA. Da3oBble nepexoab! nepsoro poaa. PT-auarpamma cepsl.

2.3. @azoBbie nuarpammbl IByXKOMIoHeHTHBIX cucteM. PT, TX u PX-npoeknun, TX u PX-
ceueHusa. KonaeHcupoBaHHble cUCTEMBl. (OCHOBHBIE THUIIBI JUArpaMM JIBYXKOMIIOHEHTHBIX
cucteM (OBTEKTHKA, KOHTPYIHTHO U MHKOHTPYIHTHO IUIaBSIIMECS COEIMHEHUS, OTpaHUYEHHBIE
U HEOTpaHWYEeHHbIE TBepable pacTBopbl). [IpumeHenue npaBuna (a3 K JBYXKOMIIOHEHTHBIM
cucremaM. COCTaB U OTHOCUTEIILHBIC KOJMYECTBA PAaBHOBECHBIX (ha3.

Monyns 3. PactBopsl.

3.1. HacelmeHHbIi pacTBOp M pacTBOPUMOCTb. JlmarpamMma CHCTEMBI CONb-BOJA (Ha MpHMEpe
Na,SO4-H,0). 3aBHCHMOCTH PAacTBOPUMOCTH OT TemrepaTypbl. PakTopbl, BIHSAIONIAE HA
pactBopuMocTh. Kpuoruaparnas Touka.

JlaBneHne HachILEHHBIX MapoB Haja pactBopoM. PX m TX-amarpammsl Uit pacTBOpPOB THIIA
KUAKOCTb-KUAKOCTh. 3akoH Payns. Waeanbubiii pactBop. PT-auarpaMMbl BOJbl M pacTBOPOB.
[TpaBuio ¢a3 a1 pacTBOPOB.

Konnurarusuelie cBoiictBa pactBopoB. Kpuo u 30ynuockonus. OcMoc M OCMOTHYECKOE
naBieHue. TepmonuHamuyeckoe  oOocHoBaHMe 3akoHa Banrt-I'odda. Ompenenenue
MOJIEKYJISIPHBIX MacC OPraHUYeCKUX COeIMHEHUI Ha OCHOBAHUHU CBOICTB pacTBOPOB.

3.2.  BsaumopeiictBue pactBopuTenss ¢ BemecTBoM. ConbpBaTallds KaTHOHa M aHHOHA.
Konnurarupable CcBOWCTBa pacTBOPOB  3JEKTPONMTOB. M30TOHHMYECKHMH  KOA(PPUIUEHT.
AKTUBHOCTH M KO3((UIMEHThl aKTUBHOCTU. CTENeHb 3IIEKTPOIUTHUYECKON TUCCOIMALINY.
Cwibnble 1 cinalbie dekTposuThl. KoHcTanTa aucconuanuu cinabbix AMeKTpoduToB. CriocoObl
CMEILEHNs paBHOBECHS. PaCTBOPBI CUIIBHBIX IEKTPOJINTOB. IOHHBIE Maphl, aKTUBHOCTb, HOHHAS
cuina pactBopa. ManopactBopumbie conu. I[IpousBenenue pactBopuMoctd. CriocoObl
MIOHMIKEHUS U MOBBIIIEHUS PACTBOPUMOCTH.

3.3. Teopun KUCIOT U OCHOBaHMU. ABTonpoToNH3. MloHHOE mpou3BeneHue Boabl. CHIBHBIE U
ciabple KucnoThl. MakTopsl, omnpeaensiomue cuily KUciaoT. KoHIeHTpaluss MOHOB BOJOPOJA.
pH. I'mapatupoBaHHble KaTHOHBI, Kak MpUMep clladbix KuciaoT. ['uaponus coneit, 00pa3oBaHHBIX
CHJIBHOW KHCJIOTOM M cinabbiM ocHoBaHueM. KoHcTanTa M cremeHb ruaponnsa. DakTopsl,
BIUAIONINE HA CTEMEeHb THApoJn3a. [ uapoiu3 cojei, oOpa30BaHHBIX CJIa00N KHCIOTOM H
CHJIBHBIM OCHOBaHHeM. [ nuaponu3 cosneil cnabbix KUCIOT U ocHOoBaHUI. OOpa3oBaHUe KIacTepOB
npu ruapoinuse. bydpepHbie pacTBOpHI.

Mooyns 4. Memoowsl ouucmxu sewjecms.

4.1. TepMoauHaMHUYeCKHE AaCHEKThl IMOJy4eHHs "aOCONIOTHO YHUCTBIX BemecTB". MeTomsl
OUHCTKHM TBEPABIX M JKUAKUX BemecTB. [lepexpucramumsanus u3 pactsopa (cBasp ¢ TX-
IUarpaMMon CHCTeMbl coib-Boja). Koadgdunuent pacnpenenenus npumeceit. CoocaxaeHue,
agcopbuus, okkmo3usd. Kpucrammsanus u3 pacmiaBa (TX-auarpammsl). 3oHHast miaBka. TX-

99



JyarpaMMma CUCTEMBI JKMIKOCTh-Tiap, AucTwisius. Kosddumnuent pacnpenenenus. Bosronka,
PT-guarpaMMpl TIEpETOHSEMBIX BEIIECTB. |pPAHCIIOPTHBIC peakuu. Xpomortorpadus u
ancop6ums. Jkerpakuus. Monusiit oomen. Koaddunuent pacnpenenenms.

Mooynv 5. Bseoenue 6 snekmpoxumuio.

5.1.  OKucCIUTENHHO-BOCCTAHOBUTEIBHBIE MPOLECCHl M CTENEeHb OKHUCIeHUs. ConpsiKeHHBbIC
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE MApbl B  pacTBOpax. OJIEKTPOABMKYIIHE CHIBI H
AIIEKTPOAHbIE MOTEeHIMaNbl. OOpaTuMble PJIEMEHTHI, XUMHYECKass W AIIEKTpUYECKas SHEPTHs.
Xumuueckass W 3yeKTpudeckas sHeprus. KoHneHTpauuoHHbIA 3ieMeHT. OKHUCIUTEIbHO--
BOCCTAHOBUTENbHbIN TnOTeHIMaN. CTaHJapTHBIM MOTEHUMAT. OJEKTPOJAHBIE IOTEHIUAJIBI.
BoaopoaHslii, KaJIOMEIbHBIN B XJI0PCEPEOPSHBIN AIEKTPOIBI.

5.2. CranpapTHble SJIEKTpOJHBbIE TMOTeHUUANbl. OmpeneneHne HalpaBICHUsT OKUCIUTEIBHO-
BoccTtaHOBUTENbHBIX peakuuid. DJIC, DG, koHcranta paBHOBecus. [uarpammbl Jlatumepa u
®pocra. YpaBuenue Hepucra (TepmoanHaMu4ecKuid BbIBOJ). PacueT moTeHIManoB XUMHUECKUX
peakuuii: Biusaue pH, komruiekcoobpa3zoBaHusi, 00pa3oBaHUs MAIOPACTBOPUMBIX COEIUHEHUH.
Huarpammsl "E-pH". Dnextponus pactBopoB u paciuiaBoB. Mctounuku Toka. I'anpBaHndeckue
3JI€MEHThI. AKKYMYJISTOPBI. TONIMBHBIE 3JIEMEHTHI.

Mooynv 6. Beedenue 6 xumuueckyo KUHEMUK) .

6.1. Ilpenmer xumuueckoi KHHETUKH. COOTHOIICHUE KUHETUKHU U TepMoauHaMHUKu. CpeqHss u
UCTHUHHAsI CKOPOCTb pEaKUMH. 3aKoH JAeicTByromux wMacc. [lopsgok U MOJeKyJIspHOCTb
peakunu. Kunermueckue ypaBHeHMs. MeToasl ompeneneHus mnopsaka peakiuu. KoHcranTa
ckopocTtd. Kunernueckuii BEIBOJ KOHCTAHThI paBHOBecHs. KuHeTrka oOpaTuMbIX peakiuil.

6.2.  3aBUCHMMOCTh CKOPOCTH peakluu OT Temieparypsl. Pacnpenenenne Makcpenia--
bonbumana. VYpaBHenue Appenuyca. Teopusi aKkTUBHBIX COYJapeHUNH. AKTHUBUPOBAaHHBIN
KoMIuiekc. [IoHsATHE O MOBEPXHOCTU MOTEHUUATBHOW PHEPrUH, KOOPAWHATE W Mpoduiie MyTu
peakun. CootHomenue E, u [1 H Crepudeckuii daxtop. DHTponus aktuBauuu. CIOXKHBIE U
3JIEMEHTapHbIEC PEaKLUU, TUMUTUPYIOIIAS CTA/IUS.

6.3. CxopocTh Tpolecca U MPUPOJA PEATUPYIONINX YACTHUI: PEAKIIUU MEXTY MOJICKYJaMH,
panukanaMu ¥ moHamu. I'omo- u rereponutnueckuil pacnaz. Ilponeccel, nporekaronue mo Syl
u  Sy2-mexanmsmam. [lapamtenbHple  mpomecchl.  MeToa  KOHKYPUPYIOIIMX — PEaKIii.
[TocnenoBarenbHble  peakuuu. IIpomexxyTounslii npoaykT. Meron KBa3HUCTallMOHAPHBIX
koHueHTpanui. [lenubie peakumu. Katanus. 'oMoreHHbIil KaTanu3 B Ta30BOM U KHAKON (azax.
MexaHu3M KHCIOTHO-OCHOBHOI'O KaTajlu3a. | eTeporeHHbI karanu3. SIBieHHs copOuuu -
necopouuu. V3MeHeHHe SHepruu CBS3M MOJEKYJd HpH cOpOLMH, TUCCOLMATHUBHAS COpOIMS.
Peakiun JIsurmropa-Xunmensyna u Ones-Punena. Karanuzaropsl 1 HHTHOUTOPBI XUMHUECKUX
peakuuii. MexaHu3M U KHHETUKA peakluil B TOMO U T€TepOreHHbIX cucteMax. O0uue cBeeHus

0 KHHETHKe TBepaodaszHbiXx mporeccoB. Juddy3nOHHO-TUMUTUPYIOIIHECS — MPOLECCHI.
3apopsiieodpa3oBaHue.
4. O0beM y4eOHOM TUCIHUTITHHBI
o B 3auerHbIXx | B akagem.
Buabl yueOHoii padorsl
eIMHHUIIAX yacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonrakThHas pa6ora (KP): 1,8 64
Jlexiuu (Jlek) 0,9 32
[TpakTuaeckue 3austus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44

Buja koHTpOJIS: 3ader ¢ oneHkoM

B 3auerHbIX | B acTpoHomMm.

Buabl yueOHoii padoThI

eIMHUIAX yacax
OO0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IJIAHY 3 81
KonrakTHas pa6ora (KP): 1,3 49
Jlexmun (Jlek) 0,9 24,5
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[Ipaktuueckue 3austus (I13) 0,9 24,5
CamocrositeibHas padora (CP): 1,2 32
Bua koHTpOJIS: 3a4der ¢ OLEHKOM

AHHOTanus pabouye mporpaMmsbl TUCITUTLTAHBI
«XHMHS JIEMEHTOB»

1. Hean TUCHUIIMHBI

- ®dopmupoBaHre y 00yJarOmUXCsl OCHOBHBIX INMOHSATHN, 3HAHWM W HABBIKOB B OINHCAHUH
CBOMCTB BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITCKAIOIIUX W3 MEPHOJUYECKOTrO 3aKOHA H
[Teproanyueckoi CUCTEMBI AJIEMEHTOB

2. B pe3yabTaTe n3ydyeHus AUCHUINIMHBI 00yYaIOIIMIACS MO MporpaMMe crienuaJuTeTa
JMOJIZKEH:

Obnadams CIETYIONTUMA KOMITETCHIMSMU:

@opMupyeMble KOMIIETEHIINH NHaukaTopbl J0CTHKEHUsST KOMIIeTeH Ml
'YK-8. Cnocoben co3naBats u noanepxkuBats |YK-8.1. Ananuzupyet ¢pakTopbl BpeJHOTO
0C30ITaCHBIC YCIIOBUS KU3HEACITCILHOCTH, B BIHSHUS 3JIEMEHTOB CPEJIbl OOMTAHUS

TOM YHCJIC TPU BOZHUKHOBEHUH YPE3BBIYANHBIX [ TEXHHUYECKUX CPEACTB, TEXHOJIOTHYECKHIX

CUTYyaIui MPOIECCOB, MATEPHUAJIOB, 3/IaHUN U
COOPYKEHHM, MPUPOJHBIX U COLUATBHBIX
SIBJICHUI)
MK-1-u.1 CocraBnisiet o0mmmit IIaH]
IMK-1-u. CiocoOeH maaHupoBaTh paboTy U MCCIIENOBAHUSA U JeTalbHbIE IIJIaHbI OTAENbHBIX
BEIOMpATH aJICKBATHBIC METOJIbI PEIICHUS CTaui
HAY4YHO-MCCIIEIOBATEIbCKUX 33/1a4 B IMK-1-1.2 BeiOupaeT s3KcriepuMeHTaIbHbIC U
BEIOpaHHOW 00JIACTH XUMUH, XHMHYECKON [PacueTHO-TEOPETHICCKHE METO bl PEIICHUS

TEXHOJIOTUH WM CMEKHBIX C XMMHUEH HayKaX  [OCTaBJIEHHOW 3a7jauil UCXOs U3 UMEIOIINXCS
MaTepHATLHBIX ¥ BPEMEHHBIX PECYPCOB
ITK-3-H. Criocoben Ha ocHoBe kputudeckoro  [[IK-3-n.2 Onpenenser BO3MOXKHbIE

aHanu3a pesynbratoB HUP u HUOKP HaIpaBJIEHUs Pa3BUTHUS padOT U MEPCIEKTUBbI
OLICHUBATH MEPCIEKTUBBI UX IIPAKTUYECKOTO  [IPAKTUYECKOIO IPUMEHEHHUs ITOTYyYEHHBIX
MPUMEHEHUS U IPOAOKEHUs padoT B PE3yJIBTAaTOB

BHIOPAHHON 001aCTH XUMHH, XMMUYECKOH
TEXHOJIOTHH MJIM CMEKHBIX C XUMUEH HayKax

3namo:
— POJTb XMMHH B €CTECTBO3HAHUH, €€ CBS3b C IPYTHMMH €CTECTBCHHBIMU HAayKaMH, 3HAUCHHE
B )KM3HU COBPEMEHHOTO OOIECTBA;
- MPAKTUYECKOE W HAYYHOE 3HAUEHHE OJJIEMEHTOB MOATPYNIBI M 00pa3yeMbIX HUMHU
COE€IUHEHMI;
— KJIACCU(PUKAINI0O XUMHUICCKUX DJIEMEHTOB IO 3JIEKTPOHHON KOH(MUTYpAIIMH BAJICHTHOTO
cJ0s1.

Ymems:
— COITOCTARJIATHh (PH3UUECKHE U XMMHUSCKHE CBOMCTBA MPOCTHIX BEMIECTB, 00Pa3yeMbIX
AJIEMEHTaMU JIaHHOM MOTPYIIIIHI;
— OTIPEICIIATh PEAKITMOHHYIO CIIOCOOHOCTh HEOPTaHUYCCKUX COCTUHCHHIA,
— BUJICTh CBSI3b U PA3JINYNE MEXTY KJIacCaMH HEOPTaHUYECKUX COCTUHCHHUIA,
— CaMOCTOSITEIIEHO OCYIIECTBIIATH OCHOBHBIC TIPUEMbI pa0OThI B XUMUYECKON
n1abopaTopuH, TUTAHUPOBATH CHHTE3 TPEOYEeMOTO COSTUHEHUS.

Bnaoemo:
— HaBBIKAMH TEXHUKH JJAOOPATOPHOTO SKCIIEPUMEHTA;
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- 3aKOHOMEPHOCTSIMU B U3MEHEHUHU (PU3MUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX
BELIECTB C YYETOM CTPOEHHUS UX aTOMOB U MOJIEKYJI, KPUCTAJNINYECKON CTPYKTYPBHI;
- OCHOBHBIMM NPUHIMIIAMH U METOJ0JIOTHEN HEOPTaHUYECKOTO CUHTE3A;
- 3HAHUSMH XUMHUYECKUX M (PU3MUECKMX CBOWCTB BEIIECTB U MX COCAMHEHUM IS
oOecrieyeHns OE30MACHOCTH KHU3HEIEATSIbHOCTH.

3. Kpatkoe cojep:kanue AU CHHILIUHBI
Mogyns 1. [lepuoandeckuii 3aK0OH KaKk OCHOBAa XMMHUYECKOM CUCTEMaTHKHU.
CrpykTypa NnepuOIUYECKOW CUCTEMBI. JTalbl Pa3BUTHs NEPUOJUYECKOrO 3akoHa. llepnonsl u
rpynmbl. DnekTponHas aHanorus. Kaiinocummerpusi. OpOutanbHbie paguychl. Bropuunas u
BHYTPEHHss NepuoIu4HOCTh. Kitaccupukanust XMMUYECKUX 3JIEMEHTOB 110 TUITY U 3aCEJICHHOCTH
AIIEKTPOHHBIX OpOHUTAIICH.
Moayns 2. O630p CBOMCTB 2JIEMEHTOB U UX COCIMHEHHUM 110 TIEPUOINIECKON CUCTEME.
OO01mass xapakTepUCTHKA IEKTPOHHOIO CTPOEHUS, HAaXOXKICHHE B IEPUOAMYECKON CHCTEME.
XapaKkTepuCTUKA CTEINEHEH OKUCIIEHHS B 3aBUCUMOCTH OT MecTa (TI0JI0KEHUS B MEPUOJHMUECKON
CUCTEME), XapaKTEepUCTHKA KOOPAMHAIMOHHBIX 4Mced. PacmpocrpaHeHue B INpUPOAE.
®usnyecKkue CBOMCTBA, arperarHble COCTOSHHUA, LBET. XHMMHUYECKHME CBOWCTBA: IpaHMIAa B
NEPUOANYECKON CHUCTEME MEXAYy MeTallaMd M HEMETaUlaMH, B3aUMOJACUCTBUE MEXIY
3JIEMEHTaMU C TOYKHM 3PEHHUs PACHOJIOXKEHMsI B TaOJIMIE, COOTHOLIEHHWE C 3HEpPrueil CcBs3H.
XapakTepHble CTETIEHU OKUCIIEHUS /JIs AJIEMEHTOB IJIaBHBIX U M0O00YHbIX noArpymi. [loBenenue
COCIMHEHUN ¢ HEYCTOWYMBOM CTENEHbIO OKUCIeHUs. CpaBHEHUE CBOMCTB COCIMHEHUN
AJIEMEHTOB TJIABHOW M MOOOYHOM MOATPYNI B pa3HBIX CTENEHSIX OKHCIeHHsA. B3ammopelicTBue
METAJIJIOB ¢ BOAOM. B3anMozelicTBHe aKTUBHBIX HEMETAIIJIOB C BOAOM.
Mogayis 3. p — anements! [1I-VIII rpynm, s — anements! [-11 rpymm, d — snementst [-VII rpymis,
f — snementsr 111 rpymmb.
Peaknuu ¢ KuCIOTaMH - HEOKHUCIUTENsIMHU, Imienodbto d-amementoB IV um V  mepuoos.
Bonoponusle coenuHenus (cojeoOpa3zoBaHMe, MEPEXOIHbIE, METANI000pa3Hble, MOJIMMEPHBIE,
neryuue). [anonapie coeMHEHNs, UX KJIacCH(UKALUs 110 OTHOIIECHHUIO K BoJe. [ anoreHuanble
KOMIUIEKCBI, MX YCTOMYMBOCTb M KOOPAMHALMOHHOE YHWCIO B 3aBUCUMOCTH OT MeTalia U
rajioreHna-uoHa. Okcuapl U TuapokcHbl. COCOOHOCTh K IMOJIMMEPHU3AlM OKCOMOHOB IS
3JIEMEHTOB IJ1aBHOM (Ha npumepe psiaa Si- P — S - C1) u nobounoii (Ha mpumepe psna Sc - Ti - V
- Cr) rpymni.
Monyne 4. XuMudeckoe IpOnU3BOJICTBO U OXpaHa OKPYKaroUIeH Cpeibl.
[TpoGnembl 3kosioruu. OCHOBHBIE HAINpPABJICHUSI PAa3BUTHS COBPEMEHHOIO0 KPYIMHOTOHHAXHOIO
XUMHYECKOTO NPOM3BOACTBA. BpenHble BelecTBa B XMMHUYECKOW MPOMBIIUIEHHOCTH: OTXOJBI
XUMHYECKOT0 MPOU3BOJICTBA, 3arpsi3HEHUE MOYBBI, BOJbI, BO3]lyXa, BO3/JECUCTBUE HAa OpPraHU3M
yenoBeka. CrnocoObl OYMCTKM OTpa0OTaHHBIX Ta3oB U BOAbL. be30TXomHOE XHMMHUYECKOe
IIPOU3BOJICTBO

4. O0beM y4eOHOH JUCHHILINHBI

Bcero |1 cemecTp|2 cemecTp
Buapl yueoHoii pagoTnl 3a4. en. / | 3a4. en./ | 3a4. en. /
aK. yac | aK.dyac | aK.vac
O0uIast TPY/10eMKOCTh AUCIUIJIMHBI 110 Y4eOHOMY IUIAHY 5/180 3/108 2/72
KonTaktHas padora (KP): 2,7/96,6|1,3/48,4 | 1, 3/48, 4
Ulexiuu (JIek) 1, 8/64 0, 9/32 0, 9/32
[Mpaktuyeckue 3ansatus (I13) 0, 9/32 0, 4/16 0, 4/16
CamocrositeabHas padora (CP): 1, 3/48 0,7/24 0,7/24
By KOHTpOJIsI: 3a4€T ¢ OLleHKO#/IK3aMeH 1/36 3a0 IK3
Bceero |1 cemectp|2 cemecTp
Buabl yueoHoii padoTnl 3a4. en./ | 3a4. en./ | 3a4. ex. /
acTp. 4yac | acTp. yac | acTp. yac
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O6masi TPyA0eMKOCTh THCIUIUINHBI 0 Y4e0HOMY TIAHY 5/135 3/81 2/54
KontakTHas padora (KP): 2,7/72,411,3/36,3 |1, 3/36, 3
Ulekin (JIek) 1, 8/48 0, 9/24 0, 9/24
[TpakTuueckue 3austus (I13) 0, 9/24 0, 4/12 0, 4/12
CamocTosiTeibHasi pa6ora (CP): 1, 3/36 0, 7/18 0,7/18
Buj KOHTpOJIsSi: 3a4eT ¢ OlleHKOM/IK3aMeH 1/27 3a0 K3

AHHOTanus padouye mporpaMmsbl TUCIUTLTAHBI
«udopMannoHHble TEXHOJOTMU B HAYYHOI 1eATEJIbHOCTH CIIENUATNCTOB XUMHUKOB

1. Hean TUCHUIIMHBI
MOJATOTOBKA CTY/ACHTOB B
JIESTCIIBHOCTH, TPUBUTHE HABBIKOB CaMOCTOST
Pa3IMYHBIX UCTOYHHKAX

2. B pe3yibTaTe U3y4yeHHs THCHUTLIHHbI
JMOJIZKEH

Obnadams CIeAYOUUMU KOMIIETSHIIUIMU:

obmacti  MH()OPMAITMOHHOTO

COIPOBOXKACHUS HAYYHOU
€JIbHOT0 IOMCKa XUMHUYECKOM HMHpopManuu B

o0y4yaruuiicst Mo NporpamMMme CreHaJINTeTa

@opMupyemMble KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHHs] KOMIEeTeH U

'YK-6. CriocoGeH onpenensats U peaanu30BbIBaTh
[PUOPUTETH COOCTBEHHOM JEATEIBHOCTU U
CIIOCOOBI €€ COBEpIICHCTBOBAHUS HAa OCHOBE
CaMOOLICHKH M oOpa3oBaHMsI B TEUEHUE BCEU
PKU3HU

'YK-6.1. OuenuBaer CBOHM pecypchl U UX
MpEe/eNbl (JIMYHOCTHBIC, CHTYaTHBHBIC,
BPEMEHHBIC), ONITUMAIILHO UX UCIIOJIB3YET TSI
YCIICTITHOTO BBITIOJTHEHUS IOPYYSHHOTO 3aIaHUs

MK-1-u Cnoco0GeH mmaHupoBaTh padoOTy u

BEIOMPATh  aJCKBATHBIC METOJABl  PCIICHUS
HAYYHO-HCCIIEI0BATEIHCKUX 3a7a4 B
BHIODAaHHOW 00JIACTHU  XUMHH, XHMHYECKOU

TEXHOJIOTHH WJIM CMEKHEIX C XUMHUEH HayKax

IMK-1-n.2 Beibupaer sKcriepuMeHTaIbHbBIE U
[PacYeTHO-TEOPETUYECKHE METO bl PEIICHUS
MOCTABJIECHHON 3a/1a4M UCXO/Is U3 UMEIOLINXCS
MaTepHaJIbHBIX U BPEMEHHBIX PECYPCOB

IK-2-1 CriocoGeH npoBOAUTH NATEHTHO-
MH(}OpMallMOHHbIE UCCIIE0BAHNS B BBIOpaHHOMN
00JIaCTH XMMHMH W/UIIM CMEXHBIX HayK

MK-2-u.1 [IpoBoaut
CIIeMaTU3UPOBAHHON uH(popManun
NaTeHTHO-MH(OPMALMOHHBIX 0a3aX JaHHbIX

ITOHCK
B|

ITK-3-1 CriocoOeH Ha OCHOBE KPUTHYECKOTO
ananu3a pesynbratoB HUP u HUOKP
OIIEHUBATh MEPCIEKTUBBI UX PAKTUYECKOTO
MPUMEHEHUS U TIPOJIOJDKEHHS padoT B
BBHIOpPAHHOW 00JIaCTH XUMUHU, XUMUYECKOM
TEXHOJIOTMH WJIM CMEKHBIX C XUMUEH HayKax

IMK-3-u.2 Onpenenser BO3MOXKHbIE
HATPaBJICHUS Pa3BUTHS paOdOT U MEPCIIEKTHBBI
MPaKTUYECKOT0 MPUMEHEHUS MOJTyUYEHHBIX
PE3yJIbTaToB

B pe3ynbrare n3yueHus: AMCUUITIIMHBI 00 yYaIOLIUICS TOJIKEH:

3name:
OCHOBHBIE COCTaBISIONIME HHPOPMAITHO
Hay4YHOU JESATENbHOCTH, IOHATUS U TEPMUHBI;

Ymemes:
BBIIECIIATD

KOHKPCTHBIC

UH(pOPMaIMOHHbIE

HHOT'O OOECITCUCHHMS nponecca COIPOBOKACHUA

OCHOBHbBIE OT€UECTBEHHBIE U 3apyO0eKHbIE HCTOYHUKHU MPOGUIbHON HHPOpMAIIIH;
o0I111e MPUHIMIIBI TOJTyYeHHsI, 00pabOTKU U aHaIM3a HayYHOH MH(OpMaIH.

TCXHOJIOTHUH, HGO6XOI[I/IMLIC JJIA

I/IH(I)OpMaI_II/IOHHOFO obecneueHust PAa3JIMIHBIX HAYYHBIX HOTpC6HOCTCﬁ;

HaXOJUTh MPOPMIbHYI0 HH(OPMALHIO
UH(POPMALIMOHHBIX MacCUBax;
oOpabaTbiBaTh U aHAJIU3UPOBATH
uH(pOpMaLIUH.

Bnaoemp:

aHHBIE

B PA3JIMYHBIX OTCYCCTBCHHBIX H Sap}I6e)KHBIX

C NCJIBKO BBIABICHHA PCII €BaHTHOM
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— 3HAHUSIMA O COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX  WH(GOPMAIMOHHO-TIOMCKOBBIX
cucreMax (AUIIC), ux BO3MOKHOCTSX, CITOCO0AX B3aUMOJICHCTBHSI C HUMH;

— MPAKTUYCCKUMH HaBBIKAMH HH(POPMAIMOHHOTO TIOWICKA C TMOMOIIBI0 TEXHOJOTHHI
TEJIEKOMMYHUKAILIMOHHOTO 1OCTYIa U VIHTepHEeT-TEXHOJIOTH;

- OCHOBHBIMH TIOJIXOJIaMH JIJIsl aHAJIM3a TIOJYYeHHON JAaHHBIX M UCIIOJIb30BAaHUS UX B CBOCH
poeCCHOHAIBHON JCSATEIHBHOCTH.

3. Kpartkoe coaep:kanue JUCUHIIUHBI

Mooynv 1. Beeoenue

Hayuno-texandeckas undopmanusa (mpumepsl HTUW), xknaccudukanus uncrounmkos HTU —
NepBUYHbBIC (CTAThH, MATEHTHI, APYrde BUABI MOJHOTEKCTOBBIX ITyOJHMKAIMii) U BTOPUYHBIC
(pedeparuBHBIC Oa3bl JaHHBIX, peepaTUBHBIC KYPHAJIbI, CIIPABOYHUKH ).

Mooy 2. Ymo marxoe STN International. bubruoepaguueckue 6aszvl dannvix

O6mme cBenenns o ©6asax panneix (BJ) B pexume online B BJ[ STNInternational.
Knaccugpukanus bBJl. OcHoBHBble KOMaHIbl s3blka Messenger. Jlormdeckue omnepaTopsl.
CuMBOJBl ycedueHHs M IO3ULMOHHBIE omnepaTopbl. Kpurepuum BbiOOpa peneBaHTHOW BJI.
AJNropuT™ MpoBeacHHs morcka B oubnuorpaduueckux BJI. ITonsTre 06 nuaekcax. Basic Index.
Cnenuaneuble uHaekcel. YueOuoie bJI — Learning Chemical Abstracts (LCA), Learning
Registry (LReg), Learning CASReact — LCASReact.

Mooyne 3. Bubnruoepaguueckas 5/ Chemical Abstracts

Oobmme mpeacrapieHus o Oubauorpaduueckoir BJ] Chemical Abstracts (CA). IleyatHoe
uznanne CA. Dnexrponnsie bl CAonCD (offline), BJICA, HCA, ZCA, CAPIlus, ZCAPlus,
HCAPIusuepe3STN (online). Bo3MOXHOCTH MMOMCKAa 10 IUTHPOBAHUIO. PErucTpardOHHBIE
Homepa CAS (CAS RNs). KiroueBple ciioBa M KOHTpOJMpPyeMble TepMHUHBI. Pomn u ux
IpUMEHEHHUE.

Mooynv 4. Cmpykmypno-xumuuecxkue b/ . B/ Registry

CrpykrypHO-xuMuueckoil gaiin Registry. b/ Registry kak eaunblii GpopMynbHbIN yka3aTenb K
bl CA IIpumep 3anucu B bJ| Registry. Ilouck mo mnoaHOMy XMMHYECKOMY HAa3BaHUIO.
OcobenHoctu cuctemaruuyeckoil HomeHkiaatypel Chemical Abstracts Service. Ilowck 1o
MOJICKYJISIpHO#M (hopMmyJie (mopsaok Xuinia), pparMeHTaMm XMMHUYECKOro Ha3BaHus, Ring System.
Mooyne 5. Pedakmop STN Express ona cmpyKmypHo20 noucka

Crpykrypusiii mouick B BJ[ STN. I'padmuecknii matepdeiic STN Express-8. Iloctpoenne u
IpoBEpKa CTPYKTYpHBIX 3ampocoB. IlpencraBinenue tayromepoB. OCHOBHBIE BUJBI TOHCKOB.
Peaximonnas bJI CASREACT (mapping, marking)

Mooyne 6. [lamenmnas ungpopmayus ¢ STN International u unvix ucmounuxax HTH.

[Tatentsl kak mnepBoucrouHukun HTU. [lpouenypa mareHToBaHUS — 3asdBKa, MyOJMKalMs,
nateHT. Bpems neiictBus natenra. [IpaBoBoii ctatyc nareHTa. MexxayHapoiHas KiacCU(pHKaIHs
n3o0pereHuil. [lateHTHOE CEMENCTRO.

JlocTyn K MOJHBIM TEKCTaM MaTeHTOB (OTKPBITHIM JOCTYI).

EBporneiickoe marentHoe BeaomcTBO. [larentHoe BemomcTtBo CIIA. IlaTeHTHOE BEAOMCTBO
SInonuu. IlatentHOE BenoMcTBo Poccuun — PocniareHr.

[TaTeHTHBIE peCypCHI C JTUIIEH3MOHHBIM BHIOM JOCTYTIA:

[Matentnsie B/ B STN International.

[Marentnast BJ] Questel Orbit.

Mooynws 1. Unghopmayuonno-nouckosas cucmema SciFinder, REAXYS, Web of Science
[TonsiTie 0 MOMYNAPHBIX CTPYKTYPHO-XMMHUYECKHX MOMCKOBBIX cucteMax SciFinder, Reaxys —
UH(POPMALIMOHHOE HAIOJHEHUE, YacTOoTa OOHOBIIEHUS, 0COOEHHOCTH HHTepdeiica. baza naHHBIX
nayuynoro nurupoBanus SciSearch (STN International), Web of Science (Web of Knowledge).
NmnakT-hakrops! xypHanoB, Xupi uxaekc (h index). OcobeHHOCTH MOKCKA 10 HUTHPOBAHUIO
B Pa3TUYHBIX HH()OPMAITMOHHBIX pecypcax.

Mooyne 8. 3aknrouenue

M cTOYHNKH NOJTHOTEKCTOBOW MH(POPMALIUU 1711 XUMUKOB U XUMHUKOB-TEXHOJIOTOB.
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B03MOXHOCTH IOJTHOTEKCTOBOT'O MOMCKA Ha caiiTax u3aarenabcTB. YTo Takoe ISSN xypHanos.
Karamorm BEH PAH u BUHUTU PAH B untepner. Ilonck myOnumKanuii ¢ MCIONIB30BAHUEM
Google Scholar. ITouck cratell U3 Hay4HBIX KYpHAJIOB C MCHONb30BaHUueM cucteMbl CrossRef

(DOI).

4. O0beM y4eOHO#H JUCIUIJIMHBI

B . B 3auernbix | B akagem.
HIbI Y4eOHOH padoThl
eTUHMIAX yacax

O0mast Tpy10eMKOCTb JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 2 12
KonTakTHas padora (KP): 1,3 48
Ulexmum (Jlek) 0,4 16
[TpakTuaeckue 3arstus (I13) 0,9 32
CamocrositesbHas padora (CP): 0,7 24
Bua koHTpOJIA: 3a4der ¢ OLEHKOM

., B 3a4ernbix | B actponom.
Bupabl yueOHoii padoThI
eIMHUIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIIMHBI 10 Y4eOHOMY IUIaHY 2 54
KonrakTHas pa6ora (KP): 1,3 36
Jlexiuu (Jlek) 0,4 12
[TpakTuueckue 3anstus (I13) 0,9 24
CamocrositesbHas padora (CP): 0,7 18
Bujx koHTpOJIS: 3adeT ¢ OEHKOH

AHHOTanus padoueil mporpaMmbl TACIUTLTAHBI
«Peakuuu ¥ MeTOIbI OPraHUYECKO XMMUM)

1. Heau AUCUMIIINHBI
W3Y4eHHE COBPEMEHHBIX METOJOB M TIOJXOJOB OPraHUYECKOTO CHHTE3a, a TaKkKe
(dbopMUpOBaHHE Yy CTYJACHTOB 3HAHUI ¥ YMEHUH, MO3BOJISIOIIAX CaMOCTOSTEIILHO TUIAHUPOBATh U
OCYIIECTBIISAITh KaK TMPOCTble, TaK W CIOXHBIE MHOTOCTAIUIIHbIE CHHTE3bl Pa3IHMYHBIX
OPraHUYECKUX COCTUHEHUI

2. B pe3yabTaTe u3yueHHs JUCHMIJIMHBI 00y4aIOLIUIiCS N0 NMPOrpaMMe cCrenuaIuTeTa
JMOJIZKEH

Obaadams CIEAYIONUMHU KOMIIETSHIIUSIMU:

dopMupyemMble KOMIETEHITHT

NHauKkaTopbl JOCTHKEHUS] KOMIIETEHIIMH
YK-2.2 Pa3pabarbiBaeT KOHIENIIHIO MPOEKTA B

pamKax 0003HaueHHOM poOIeMbl:
dbopmynupyer 1enb, 3amadyd, OOOCHOBBIBAET
YK-2. CnocoOeH ynpaBisiTh IPOSKTOM Ha BCEX @KTYalbHOCTb,  3HAYUMOCTb, 0KU/1aeMbI€
HTarax ero JKNU3HEHHOTO IIHKJIA pe3yibTaThl W BO3MOXKHBIE  chepbl  UX
MPUMEHEHHUS

'YK-2.3 [Tnanupyet HE0OXOAUMBIE PECYpCHI, B
TOM YHCJI€, C YIETOM UX 3aMEHSEMOCTH

'YK-6. CriocoOeH onpeesnaTh U pealn30BbIBATh
MPUOPUTETHI COOCTBEHHOM JIEATEILHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS Ha OCHOBE
CaMOOIICHKU ¥ 00pa30BaHUs B TCUCHHE BCEH
PKU3HU

YK-6.1. OuenuBaet cCBOHM pecypchl U HX
Mpenesnsl (JINYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE), ONTUMAJIbHO UX UCIOJIb3YET IIs
YCIIELTHOTO BBINIOJIHEHUS IOPYUYEHHOTO 3a1aHuUs

'YK-8. CrniocobeH co3naBaTh ¥ IOJJICPKHBAThH

'YK-8.3. BeisiBnsieT npo0OiiemMbl, CBsI3aHHBIE C

105




6e30macHbIe  YCIOBHS JKM3HENCATENBHOCTH, BHAPYIICHUSIMH TEXHHKH OE30MACHOCTH HA
TOM YHMCJIE TP BO3HUKHOBEHUH UYPE3BBIYAWHBIXpaO0OYEM MECTE; MpeiaracT MEepONpHUsITHIX 110

CUTyaluit NpEeIOTBPALICHUIO YPE3BbIUYaHBIX CUTYalui
IK-1-n Crioco6eH miaHupoBaTh padoTy u IMK-1-n1.1 CocraBnser o0muii nian

BBIOMPATH aJICKBATHBIE METOBI PEIICHHS MICCIIEZIOBAHMS U JICTAIbHBIC IIAHBI OTAEIBHBIX
HAy4IHO-UCCIIE0BATENbCKUX 33134 B CTaIuii

BHIOPAHHOM 00J1aCTH XUMUH, XUMUYECKOM
TEXHOJIOTHH WJIM CMEKHBIX C XUMHEH HayKax
IK-3-1 Crioco6en Ha ocHoBe kKputndeckoro  [[IK-3-n.2 Onpeaensier BO3MOXKHBIC

aHasn3a pesyinbratoB HP u HUOKP HATPaBJICHUS Pa3BUTHUS paObOT U NEPCIEKTHBBI
OLICHUBATh [IEPCIIEKTUBBI UX MPAKTUYECKOTO  [IPAKTHUYECKOTO IPUMEHEHUS IIOIYyYEHHBIX
NPUMEHEHHS U TIPOJIOJHKEHUS paboT B PE3yJIbTAaTOB

BBHIOPAHHOW 00JIACTH XUMUHU, XUMUYECKOM
TEXHOJIOTMH WJIM CMEKHBIX C XUMHUEH HayKax

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00Y4atoLUIUics JOIKEeH:

3namo:

- 6a30Bble U CHelMaIbHbIE METObl OPIraHUYECKOI0 CHHTE3a; MEXaHU3Mbl U OCOOEHHOCTH
IIPOTEKAaHUs BAKHEHIINX CUHTETUYECKUX PEAKLIMH.

Ymems:

- OCYILIECTBIIATh PETPOCUHTETUYECKHM aHAIN3 CTPYKTYPbl OPraHU4ECKUX COCIMHEHUIN
CJIOHOTO CTPOEHUS;

- noaoupars HanboJee YCTIeIHbIE yTH CHHTE3a IEJIEBOM MOJICKYJIBL;

- IIJIJAHUPOBATh U OCYILECTBIIATH CJI0KHBIE MHOI'OCTaJUNHBIE CUHTE3bI OPIraHUYECKUX
COEIMHEHUH CII0KHOTO CTPOEHHUs, paboTasi Kak MHAUBUAYAJIbHO, TaK U B COCTABE I'PYIIIHL.
Bnaoemu:

- METO/0JIOTHENH COBPEMEHHON OPraHU4eCKOM XUMHUH U OPTaHUYECKOTO0 CUHTE3;

- HaBBIKAMM PETPOCUHTETUYECKOT0 aHAJIN3a U CUHTETUYECKOTO TUIAHUPOBAHHUS;

- HaBbIKAMHU CAMOCTOSTEIbHOU paboThl B 0071aCTH TOHKOTO OPraHU4YECKOI0 CUHTE3A.

3. Kpatkoe cogep:kanue AUCUHNIUHBI

Mooynv 1. Knaccuguxayus u cmpoenue opeanuyeckux coeouHeHui

1.1. IIpeamer opranuueckoi xumuu. OCOOEHHOCTH CTPOEHUS yriepoJHoro ckeiera. [lonarue
(GyHKIIMOHAIBHOW TPYTIIHI.

1.2. Onucanue OpraHMYECKHMX MOJIEKYN (METOJ| BAJEHTHBIX CBA3EH M METOJ] MOJEKYJSPHBIX
opOuTtaneit). Monens rubpuauzanuu AO, [1- u [1- cBsa3u. Teopus pe3oHanca.

1.3. DOnextponnbie 3¢pdexTsl 3amectutencil. MHAYKTUBHBIE U Me30MepHbIE A(PPEKTHI.
Konuenmus crernenu oKUCIeHUs A1 OpraHUYECKUX COEMHEHUH.

1.4. CnextpanbHble MeTOnbl aHanu3a B opraHndeckodl xumuu (IMP, Y@, UK). OcHoBHBIE
MPUHIINIIBI, BO3MOXHOCTU METOO0B. Macc-ClIeKTpOMETpHUsl KaKk METOJl aHaJlh3a OpraHU4YeCKHX
CcoeIMHEHUI. PEHTT€HOCTPYKTYpPHBIM aHAIN3 OPraHUUECKUX COSAUHEHUHN.

Mooynw 2. Ilpocmpancmeennoe cmpoenue opeanuyeckux coeounenuii. Cmepeoxumusi.

2.1. Tlonatue o KoH(OpPMAIUAX U KOHPUIypalMsX OpraHMYecKux coequHeHud. CrocoOsl
uzoOpaxenus: Mousiekyn (mpoekuuun Hpiomena, @umepa). Kondopmamum HUKINYECKUX
COCIMHEHU.

2.2. DHaHTHOMEpHUS M IuactepeoMepus. Bumbl xupaabHOCTH. AOCONIOTHAS W OTHOCHTEIbHAS
KoHpurypauuu. Me3zo-popmsl. CTepeon3zoMepHst B KAPKACHBIX CTPYKTYpPaXx.

Mooy 3. Kucnomul u ochoéanus 6 0peanuueckou Xumuu.

3.1. TIporonmutnueckass Teopus bpéncrena-Jloypu. Cuna kucnor u ocHoBaHuid. [lonsitue o
COTPSKEHHBIX OCHOBAHMSIX U COMNPSKEHHBIX KHUCIOTax. BiusHUE 3JE€KTPOHHBIX U CTEPUUYECKUX
3 PEeKTOB HA KUCIOTHOCTh. [IoHATHE KHHETUYECKON KUCIOTHOCTH.

3.2. Teopus Jlstouca. JloHopHo-aknenTonsle B3aummojencTBus. Teopus XMKO Ilupcona.
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[Tonspuzyemoctr HOHOB U Mojekyld. Hyxmeopunsr u  snekrpoduisl. KoHkypeHIms
HYKJICO(DUIBHOCTH M OCHOBHOCTH. DaKTOpbl, ONpEeNeNsIone CUiIy HYyKIeopuiIoB H
AIIEKTPOPUIIOB.

Mooynv 4. U3zyuenue u onucanue mexaHuzmos opeanudeckux peakyui. Kunemuka xumuueckux
peaxyuii.

4.1. Cnocobbl  ompeneneHuss MeXaHU3MOB. PeaklMOHHOCIIOCOOHbIE  MHTEPMEAMATHI:
KapOOKaTHOHBI, KapOAHHOHBI, PATUKAIbI, KApOCHBI, HUTPEHbI (CTAOMIBHOCTh M CUHTETHYECKHE
9KBUBaJIeHTHI). Heknaccuueckue kapOOKaTHOHBI.

4.2. CKopocTh peakuuu Kak (YHKIHMS HYKICO(DUIBHOCTH M 3JIEKTPOPMIBHOCTH CYyOCTpaTOB.
CpaBHEHUE KHHETUYECKHUX I1apaMeTPOB JJIs pa3HbIX (PYHKIMOHAIBHBIX TPYII.

Mooyns 5. Hykneoghunvhoe 3amewjenue y HacblyyeHHO20 amoma yenepooq.

5.1. MexaHu3mbl HYKI€O(MUILHOTO 3aMemleHUs (OMMOJICKYJISIPHBIM MU MOHOMOJICKYJISIPHBIN).
[IpocTpaHcTBEHHBIE U 3IEKTPOHHBIE (D (EKTHI. YXOAAIINE IPYIIIbl, MOHATHE HYKICO(YTHOCTH
anekrpodyraoctu. O6pamienne KoHuUrypanuu 1 pauemusanus. BHuyrpenauii 6apnep.

5.2. Pasnuusble BHIBI HYKICOPWIOB. AMOUIEHTHBIE HYKICODUIBL. IICKTPODUIHHOE
conercTBue. CTepeoXuMus Peakuil 3aMeleHns. AHXUMEPHOE COJIEHCTBUE.

Mooyns 6. Dnekmpoghunvroe npucoedunerue no KpamHuou Ce53u U IAUMUHUPOBAHUE.

6.1. KpatHas cBs3b Kak Hykieoduia. MexaHU3Mbl IPUCOCTUHEHUS, TPaBUIO0 MapKOBHUKOBA U
ciydau ero HapymeHus. Tunsl anexktpoduioB. Karnononnusie narepmenuarsl B AdE peakuumsx.
Omnuesble HOHBI. CTOPOHHHE HYKJIEO(DUIIBI.

6.2. KatnoHHbIe neperpynmnupoBKH U HUKIH3AIUNA. DIEKTPOPHILHOE TPUCOCTUHEHNE K TUCHAM
U IPYTUM COIPSDKEHHBIM CHCTEMAaM.

6.3. Peakuum snmumMuHUpOBaHU, cpaBHeHHE MexaHu3MoB. [IpaBuno 3aiineBa. Konkypenuwus
peakuuii 3aMeIeHus U JTMMUHUPOBAHUSA. DINUMUHUPOBaHKe 10 ["'opmany. DIUMHUHUPOBAHUE 110
Koymy.

Mooyns 7. [lpucoedunenue no kapooHuIbHOU epynne.

7.1. KapOoHWJIbHbIE COEAMHEHMS] M MX I[POU3BOJAHBIE (aleTald, HWMHHBI, HHUTPWIBI) Kak
ANEeKTPO(MIIBL: 00Last XapakTepucTHKa. MeXaHu3Mbl NPUCOECTUHEHUS IO TMOJISIPU30BaHHBIM
KpaTHBIM CBSI3IM. DJIEKTPOHHBIE U MpOCTpaHCTBeHHbIE 3P dekThl. OOpaTUMOE NMPUCOETUHEHHE,
KpUTEPHH 00PaTUMOCTH.

7.2. Terepoaromubie Hykieopunsl. [lomydeHue ¥ pas3okeHWE areTaliel, THoalleTaNIeH,
ocHoBanuii Hudda.

7.3. Tlpon3BoaHBIE KapOOHOBBIX KHCIOT. Peakums srepudukanmu. AnmmmpoBanue O-, N-, S-
HYKJI€O(DUJIIOB.

7.4. C-myxieoduiisl, mpucoennHeHne KapOaHnoHoB. OOpamenue mnoisipHoctd 1o Kopwu-
3eebaxy. beH30MHOBas KOHACHCALMS.

7.5. PeaktuBsl ['puHbspa 1 MTMTUHOPraHUYECKUE COETMHEHUS KaK HYKI€O(UIIBI.

7.6. Keto-eHOnbHas TayTOMepus, MOJIY4YE€HHE EHOJISATOB, CpaBHEHHE HX HYKJICO(PUIBLHOCTH.
AnbnonbHas koHeHcarus. CinoxHoapupHas konaeHcauus Kisiizena.

7.8. TlepekpecTHas anbaoibHas KoHAeHcalus. HampaBieHHass KOHJEHCALUs, CTEPEOXUMMS
peakuuu. IIpaBunmo Kpama, momens ®enkuHa-AHa. CHIMICHOJATHI W JIMTUEBBIC EHOJIATHI.
Peakuus Mykasmbl. EHamunbl Kak Hykieopuisl. Peakuns Mannuxa.

7.9. Ipucoenunenne mmmaoB (ocdopa u cepbl. Peakums Burtira m poIcTBEHHBIE pEaKIUH.
Perno- u crepeocenextuBHocTs. Peakuust Kopu-Yaiikosckoro.

7.10. ComnpspkerHoe nipucoennaenne. Peakmmst Muxasis. Cyoctpatsl Muxasiis B peakmusx C-C
coueTaHus. AHHOHHAs MOJIMMEpPU3alis aKLETOPHBIX AJIKEHOB.

7.11. Tunpua-nox xak Hykiaeodus. BocctaHoBneHne KapOOHUIBHBIX COEAMHEHUN 10 CIIUPTOB U
aMHUHOB.

Mooyne 8. Inexmpoghunvroe samewenue 6 apomamuueckom psoy.

8.1. ApomartuuyHocTh, oOmue mpencrasieHusd. [Ipasuno Xrokkens. [uarpammer ®pocra.
Onucanne 6enzona B TepMmuHax MMO. ApoMaTUyHOCTb 3apsKEHHBIX YacTUIl U T€TEPOIUKIIOB.
SIMP kak MeToja OLEHKHM apOMaTHYHOCTH. AHTHAPOMATHYHOCTh, CTPYKTYpHbIE OCOOEHHOCTH
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UKIMYECKUX TTOJIUEHOB.
8.2. MexaHusM 5JeKTpOPUIBLHOTO 3aMelIeHHs. THIbl 3JIeKTPOPUIOB, PETHOCEICKTUBHOCTD
3amemieHus. Hampasisromee  aeiicTBue  3aMecTUTENEH. Y CTOMYMBOCTH — S-KOMIUIEKCOB.
CornacoBaHHOE U HECOTJIACOBAaHHOE JIEHCTBUE 3aMECTUTENEH. ATKUIUPOBAHUE U AlMIIMPOBAHHE
o @punenro-Kpadrey.

Mooynv 9. Hykneoghunvroe 3amewyeHue 8 apomamuyeckom psoy.

9.1. MexaHusM mnpucoenuHeHus-oTemieHus. Komruiekc MeiizenreiiMepa. AKTHBHOCTB
YXOMSIIUX TPYII B PEaKIHUIX 3aMELICHUS.

9.2. ApuHOBBII MeXaHU3M. PernoceneKTuBHOCTh 3aMeIIeHNs B HEAKTUBUPOBAHHBIX CHCTEMaX.
9.3. Bukapuo3znoe 3amerienue Bojgopoaa. Kunernueckne 0coOOEHHOCTH peakiiuu.

Mooynw 10. Ochogbl xumuu MemaiiopeanudecKux coeOuHeHull.

10.1. JluTwmii-, MarHuii-, Melb-, IMHK-, KaJIMHHA-, PTYTh-, IEPUH-OPTaHUUYECKUE COCIMHCHUS
(obOmee paccMmoTpenue). [1-KoMriekehl mepexoJHbIX METAUIOB — OpOUTAIBHOE pACCMOTPEHHE.
10.2. Ilannapui-kaTtanu3upyemble  peakiuu  Kpocc-codetaHus.  OCHOBHBIE — CTaJuu
KaTAIMUTHYECKUX UKIOB. PErnoceneKTuBHOCTD, TpeOOBaHMs K cyOCTpaTam.

10.3. Peakumu mnpucOeTUHEHUS MO KPaTHBIM CBSI35M, KaTallU3UpyeMble KOMIUIEKCAMHU
NEPeXOAHbIX  METAUIOB.  THWTaH-OpraHudeckue  peareHtbl. Peakmms — KynumakoBHYa.
[Tonumepusanus alkeHoB Ha kaTanuzaropax Llurnepy-Harra.

10.4. MeraTe3uc aIKEHOB U EHUHOB: O0IIME NIPECTABICHUS, MEXaHU3M, XEMOCEIICKTUBHOCTD.
Mooyns 11. PaoukanvHvle peakyuu.

11.1. Vcrounuku cBOOOTHBIX paauwkanoB. llemHoe pamukanpHOe 3amernicHue. Kiaccudukanus
peareHToB.

11.2. PapukanbHOE MPHUCOCTUHEHUE MO KPATHBIM CBS3AM. [IprMepsl KaTaauTUYECKHX LUKJIIOB.
Panukansusie peakunn C-C coyetanus. XeMo- U perHoCeIeKTUBHOCTD MPUCOSAMHEHHUS.

11.3. BoccTraHoBICHHE KpaTHBIX CBsi3eld MerauiamMu. Tumbl cydcrpaTtoB. BoccraHoBiieHue 1o
bepuy. [InnakoHOBOE BOCCTaHOBIIEHUE. AIIMIIOMHOBAsI KOHACHCAIIUA.

Mooynw 12. CunxpoHmusie peakyuu.

12.1. CurmaTpomnHble MeperpynnupoBKH, OOIIMe MpeacTaBieHus. MexaHu3Mbl, OpOUTalIbHBIE
tpeboBanus. [leperpynnupoBku Knsiizena, Koyma. IlpuHiun coxpanenuss opOUTaIbHOM
CUMMETPHH.

12.2. Peaknus Jlumsca-Anpaepa. OpOutaiibHOe paccMorpeHue. CTepeoXuMus. JIEKTPOHHBIC
TpeboBanus. DH0-1IpaBuiIo Anbaepa. ['erepopeakuus Aunbca-Anbaepa.

12.3. JlunionisipHOE TTMKIIONpucoeuHenune. Tumsl 1, 3-numnoned u gumonspodrioB. O30HOIH3.
12.4. OcHoBol ¢doTtoxumuu. [uarpammel SOnoHckoro. [2+2] IUKJIONPHUCOEIUHEHHE.
OpOutanbHble TpeboBaHus. CriocoObl aKTUBALIMK CyOCTPaTOB.

12.5. DnexTpouuknudeckue peakiun. Peakuus Hazaposa. Ctepeoxumus.

Mooynwv 13. Peakyuu ¢ yuacmuem kapoenog u Humperos. Kapoenouowl.

13.1. PeakunoHHas crnocoOHOCTh KapOeHOB M KapOeHouaoB. CrocoObl reHepanuu KapOeHOB.
Huazocoequnenus. Peaknuu nukinonponanupoBanus. Peakuus Cummonca-CMuTa, MEXaHM3M,
CTEPEOXMMUYECKHE OCOOEHHOCTH.

13.2. Hutpensl — crocoObl TeHeparnuu. HutpeHoBwle meperpymmupoBku: ['opman, Kyprwmyc,
[IImunr. Peaknus Ll rayaunrepa. [leperpynnuposka bekmana.

Mooy 14. Peakyuu 60ccmanogienus Opeanuyeckux coOeOuHeHull.

14.1. I'mapunnsie BocctanoButenu. [Ipoctpancreennsie 3¢ dextsl. BocctaHoBieHne OopaHaMy.
Pearent Kopu-bakmm-11nGaTsr.

14.2. Peakuuu rereporeHHoro ruapuposanusi. Karammszarop Jlunmmapa. BoccranoBieHue
aTomMapHbIM BoaoJopoM. MonHoe ruapupoBanue. Peakuus Knemencena. Peaxkums Kwuxnepa-
Bonbda.

Mooyns 15. Peakyuu oxucienus.

15.1. Oxucnenune cnuptoB. Pearent J[xoHca u apyrue npousBojaHsie xpoma(6). OkucieHue 1o
Csepny u Moddary.

15.2. Peakuuu SMOKCHIUPOBAHHUS W TUAPOKCHIMpOBaHUs. [loIXoapl K acHMMETPHYECKOMY
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CUHTE3Y SMOKCHUIOB U BUIIUHAILHBIX JHOJIOB.
15.3. Okwucnenne yrieBoopoaoB (00IIee paCCMOTPEHHE).

Mooyne 16. O630p xumuu cemepoyuKIUYeckuUx cOeOUHeHUll.

16.1. ApoMaTHYHOCTH FeTEPOLUKINYECKUX coequHeHMH. [IsTH- 1 1ecTuYIeHHbIe TeTePOIUKIIbL.
KucinoTHO-OCHOBHBIE CBOMCTBA I'€TEPOLUKIIOB. TayTomMepus a30JIoB.

16.2. OcHoBHBIE METOABI CHUHTE3a TETEPOLUKINYECKHX COeAUHEHMH. PeTpocuHTeTHuYecKuit
aHaJIM3 B CHHTE3€ TeTEPOLIUKIIOB.

Mooynv 17. Xumusi 0CHOBHBIX K1ACCO8 NPUPOOHBIX COCOUHEHUI.

17.1. Crepeoxumus yrieBogoB. Myrapotanus. I'muko3unpoBanue. AHXUMEPHOE COAEHUCTBHUE.
3amuTHBIC TPYNIBI B XUMUU yIieBoJoB. OKUCIEHHE U BOCCTAHOBJICHUE YIJIEBOJOB. YTJIEBOIbI
KaK MPUPOIHBIC UCTOYHUKU XUPATHHOCTH.

17.2. Crepeoxumust aMuHOKUCIOT. CriocoObl MOTYYeHHs] aMUHOKUCIOT. XUMUUECKHE CBOMCTBA
amMuHOKUCHOT. [lentuast u 6enku. Opranokatanu3. epMeHTaTUBHBIN KaTan3.

17.3. XKupwr u dhochomunuapl. XKupasie kucioTel. [Ipocrarmanauael. TeprneHbl: 0COOCHHOCTH
CTpoOeHus1, OMOCHHTE3, pacrpocTpaHeHue B pupojae. CTepouIsl.

4. O0beM y4eOHOH JUCHHILINHBI

o B 3adyernnix | B akagem.
Buabl yuedHoii padoThl

eTHHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IUIAHY 2 72
KonTakTtHas padora (KP): 1,3 48
Ulekiuu (JIek) 0,9 32
[TpakTuaeckue 3arstas (I13) 0,4 16
CamocrositesibHas padora (CP): 0,7 24
Buja kouTpoJs: 3auér

., B 3a4ernbix | B actponom.
Buabl yueOHoii padorsl

eIMHMIIAX yacax
O0mas TPyA0eMKOCTh JMCIHHUIIIMHBI 10 Y4eOHOMY IUIaHY 2 54
KonTaktHas padora (KP): 1,3 36
Ulexiuu (JIek) 0,9 24
[IpaxTuueckue 3austus (I13) 0,4 12
CamocrositesibHas padora (CP): 0,7 18
Buja koHTpOJIS: 3auéTt

AHHOTanus pabodeii mporpaMMbl TUCITUTITMHBI
«XuMHYecKass KHHETHKA

1. Heau AUCUMIIINHBI

— OBJIQJIETh 3HAHUSIMH 00 OCHOBHBIX KHHETHUECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX
MIPOIIECCOB, IYTSAX BBISIBJICHUS METOOB, IO3BOJISIONINX YCTaHABJIMBATH MPUPOTY CKOPOCTH-
OTIpeICTISIONIEH CTaIuu U JIeNaTh BBHIBOJBI O BO3MOKHOM MEXaHU3ME PEAKIMH, TOHUMATh POJib
KaTajan3a I XUMUYECKON TEXHOJIOTHH.

2. B pe3yabTare u3yueHusl AUCUMILUIMHBI O0y4YaOUIUIic MO MporpamMme CHenuaIuTeTa

JOJI2KEeH:
Obaadams CIEAYIONUMU KOMIIETCHIIUSIMU:

DopmupyeMbie KOMIETEHITAN NHauKaTopbl JOCTHKEHUS] KOMIIETEHITMH
'YK-1 Cnocoben ocymectBiath kputnueckuit  [YK-1.1 Ananuzupyer npo6iieMHYI0 CUTYyaIHIO
aHaN3 TPOOJIEMHBIX CUTyalluii Ha OCHOBE KaK CCTEMY, BBISBIIAS €€ COCTABIISIIOIINE U
CHUCTEMHOTI'0 MI0JIX0/1a, BhIpabaThIBaTh CBSI3M MEXAY HUMHU
CTPATEruI0 IEUCTBUI
YK-2. CnocoOen ynpasisth mpoektoM Ha Beex |YK-2.4 PazpaOGaThiBaeT miaH peaau3aiuu

109




QTarax ero YKM3HEHHOTO IHKIIa MPOEKTA C UCTIOIB30BaHUEM HHCTPYMEHTOB
MTAHUPOBAHUS

YK-3.2 [lnanupyer W KOPPEKTHUPYeT padoTy|
KOMaHJIbl C Y4E€TOM HHTEPECOB, 0COOEHHOCTEH
MOBEJICHUS U MHCHUI €€ YWICHOB

'YK-3. CnocoGeH opranu30BbIBaTh U YK-3.3 Paspemaer KOH(JIUKTHI u
PYKOBOJUTH pabOTOM KOMAaH/Ibl, BhIpaOaThiBas [IPOTHBOPEYHUS TMPU JIEJTOBOM OOIIEHWU HA|
KOMAaHJIHYIO CTPATEeTUIO JJIs JOCTHXKCHHUS OCHOBE y4yeTa HHTEPECOB BCEX CTOPOH
MOCTABJIICHHOH 1IEJIU 'YK-3.4 Opranusyer AUCKYCCHU 110 3aaHHOM

TeMe U 00CYXKIIeHHE Pe3yIbTaTOB pabOTHI
KOMAaH/IbI C IPUBJICYCHUEM OTIIIOHCHTOB
pa3paboTaHHBIM UACSIM

IK-1-u Cnocob6en mianupoBath padoty ullIK-1-n.2 BpiOupaer sKcliepuMEHTAIbHBIE H
BHIOMPATh  aJIeKBaTHBIE  METOJbl  PEIICHHUSPACUETHO-TCOPETUUECKHE METOJIbl  PELICHUS
HAYYHO-UCCIIC0BATEILCKUX 3a1au BIIOCTABJICHHOW 3a7a4ll MCXOJS M3 MUMCKOIIUXCS
BHIOpaHHOW OOJIACTH XHMMHH, XWMHYECKOWMATEepHAIbHBIX U BPEMEHHBIX PECYpCOB
TEXHOJIOTUH MJIM CMEKHBIX C XMMHUEH HayKax
IK-3-n Crioco6en Ha ocHoBe Kputndeckoro  [[IK-3-n.2 Onpenenser BO3MOKHBIE

aHanu3a pezynbraroB HUP u HUOKP HATPaBIECHUS Pa3BUTHS paObOT U MEPCIEKTUBBI
OLICHUBATH MEPCIIEKTUBBI UX MPAKTUYECKOr0  [MPAKTUYECKOr0 MPUMEHEHUS MMOJTYYEHHBIX
MPUMEHEHUS U IPOAOJKEHUs padoT B PE3yIbTaTOB

BBHIOpPAHHOW 00JIaCTU XUMUHU, XUMUYECKOM
TEXHOJIOTHH UM CMEKHBIX C XUMHUEH HayKax

B pe3synbrare uzydeHust JUCHUIUIMHBI 00YYaIOMUNACS TOJKEH:

3namo:

- OCHOBHBIC KHHETHYECKHE 3aKOHOMEPHOCTH MIPOTEKAHUS XUMHUYECKUX PEaAKIIHi;

- TEOPUH XMUMHYECKOW KWHETHUKH, TyTH TEOPETHUYECKOTO pacueTa CKOPOCTEH XMMHUYECKUX
peaKkIuii 1 OrpaHUYCHHS B IPUMEHUMOCTH PACYETHBIX METO/IOB;

- OCHOBBI TEOpUU (POTOXMMHUYECKMX M IEMHBIX peakiuid, peakuuid B pacTBOpax.
0COOCHHOCTH MX CTaJAUHHOTO MPOTEKAHHS U YCIOBUS OCYILIECTBICHHUS;

- OCHOBHBIE UYEpPThl TOMOTEHHOTO M TE€TEPOreHHOr0 KaTajin3a, MPUYUHBI YCKOPEHUS
XUMHUYECKOTO Mpoliecca B IPUCYTCTBUM KaTalu3aTopa.

Ymemo:

- MPUMEHATh TEOPETUYECKHUE 3HAHUA M OKCIEPUMEHTAJIbHBIE METO/bl HCCIEIOBAHUS
GU3MYECKON XHMHHU I PEHICHUs BOIMPOCOB, BO3HHUKAIOIIUX TPH HU3YYCHUH KHHETHKHU
XUMUYECKUX PEaKLnii;

- HaXOJIUTh CKOPOCTh M YCTAHABIIMBATH MOPSIOK XUMHUYECKON pEaKIiu;

- MIPOBOJIUTH aHAJIU3 U KPUTUUECKH OLIEHUBATH MOJyYE€HHBIE IKCIIEPUMEHTAILHBIE TaHHbBIE,
000011aTh U 1e1aTh 000CHOBAHHBIE BBIBOBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemp:

- 3HAHUSIMHA OCHOBHBIX 3aKOHOB XWMHYECKOW KWHETHKH, BJIUSHHS PA3JTHYHBIX (PAKTOPOB
(Temmeparypsl, JaBICHUS, KaTalu3aTopa) Ha CKOPOCTh XMMHUYECKON peaKIuu.

- KOMILJIEKCOM METOIOB OIPEIEIICHHS MOPsAIKa U CKOPOCTH PEAKIUU;

- MOAXOJaMHU JIJIsSI YCTAaHOBJICHUS JIMMUTHPYIOMIEH CTAaINU U MEXaHU3Ma N3y4aeMOi
XUMHYECKON PEaKIIUH.

3. Kpatkoe coaep:kanue AU CUHNIUHBI

Mooyns 1. CKOpOCTh XUMHUYECKON PEaKIMK, KOHCTAHTa CKOPOCTH, MOPSIIOK U MOJIEKYISIPHOCTh
peakuuu. Kunernka HeoOpaTMMbIX peakiuii 1-ro, 2-ro, 3-TO ¥ HYJIEBOIO IOPSJIKOB.
Huddepenunanpiple U HHTETPAJIbHBIE METOJBI OMpeeNieHus Mopsaaka peakiuu. CloXHbIE
peakuuu. [IpyHIMO HE3aBUCHMMOTO MPOTEKaHHs DBJIEMEHTapHBIX peakuuid. OOpaTtumble,
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napaJuleJIbHbIE U MOCIIE0BATENbHbIE peakiuy 1-ro nopsaka. [IpuHun tuMuTHpyromei craauu
MOCJIEIOBATEILHON XMMHUYECKON peakiinu. MeTo ] KBa3uCTallMOHAPHBIX KOHIICHTPAIU, 001acTh
npuMeHeHus. BiusiHMe TemmepaTypbl Ha CKOPOCTh PEaKLWH, MpUOIMKEeHHOe MpaBuio BaHTt-
I'odpda. YpaBuenue Appenuyca, mnuddepeHmaibHas W HHTErpajibHble (OPMBI yYpaBHEHHS.
OKcroHeHIManpHas ~ ¢opma  ypaBHeHHs — AppeHuyca. OHeprusi ~ aKkTUBallUU U
MPEA3KCIOHEHIIMATbHBIM MHOKUTEb.

Mooy 2. Teopun XHMUYECKOH KHHETUKU: TEOpUsS AKTHUBHBIX COYJApEHHH U TEOpHs
nepexoaHoro cocrosiHuss TIIC (akTtuBHpoBaHHOTO KOoMmIuiekca). OcHoBHbIe mojokenus TAC,
MEXAaHMU3M aKTHBALMM MoJieKysl. KoHcTaHTa ckopocTu OMMOJIEKYISIpHOI peakuuu. OU3ndecKuii
CMBICJI PEJIKCIIOHEHIIMAJIBHOIO MHOYKHUTENS U SHEPTUU aKTUBALlMU B paMKaX TEOPUU aKTHUBHBIX
coynapenuii. Crepuyeckuii pakTop, HeOOXOAMMOCTb €r0 BBEJCHHS B KWHETHYECKOE YPaBHEHHE
peakuuu. JlocTOMHCTBAa M  HENOCTaTKM TEOPUM AKTUBHBIX coyaapeHuid. MexaHusm
MOHOMOJIEKYJISIPHBIX Tra3oBbix peakuuit B pamkax TAC. Cxema Jlungemana. Teopus
nepexogHoro cocrosiHus (akruBupoBaHHoro komiuiekca) (TIIC wmm TAK). OcHoBHBIC
nonoxxkenus TIIC, kuHeTnyeckas cxema peakuu. AKTUBUPOBAHHBIA KOMIUIEKC U €r0 CBOWCTBA.
[ToBepxHOCTh mMOTeHHMANbHOW 5SHepruu. Koopaunata peaknuu, NpoQuiib IMyTH pPEaAKIHH,
SHEPrus aKTHBALIUU. OHTaNbIUS U SHTPONHUS aKTHBAaLIUU. HcronkoBanue
MPEIPKCIIOHEHIIMATEHOTO MHOKHUTENSI U CTEPUUECKOro (akTopa B paMKax TEOPUU MEPEXOIHOTO
COCTOSIHUS. JJOCTOMHCTBA U HEJJOCTATKU TEOPUH.

Mooyne 3. @OTOXMMHUYECKHE peakluu. Xumuueckue u (oTodusnueckue CTajuu, BTOPUYHBIC
nporeccel. Kunetnka ¢oroxumuueckux peaxiuii. CeHCHOMIN3UPOBAHHBIE (POTOXMMHUYECKHE
peakiuu. llemHble peakuuu, MeXaHU3Mbl 3apOXKIEHUS, pa3BUTHS U OOpbIBA IEHH.
Hepa3sBeTBieHHble U pa3BEeTBICHHbIE LIETIHbIE peakuu. BeposTHOCTHAs Teopus pa3BETBICHHbBIX
peakumii. IlpenenbHble sBIEHHS B LENHBIX pPEAKUUAX, HWKHUHA M BEPXHUU Ipeaesibl
BocruiaMeHeHus1. OCOOEHHOCTH NPOTEKaHUs XUMHUYECKHX peakuuil B pactBopax. KieTouHsii
s dext. Kunernueckas cxema nporekanusi OMMOIIEKYISIPHOM peakuuu B pactBope. [Ipenenbubie
Cllyual TPOTEKAaHUs peakuuu. beictpeie (I Py3HOHHO-KOHTPOIUPYEMBIE)  pPEaKIuH,
TG Yy3MOHHBIN Tpeien KOHCTaHThl CKOPOCTH peakiuu. YpaBHeHue bpeHcrena-breppyma.
KuHeTrka MOHHBIX peaknuii B pacTBOpax. BiMsHMEe HMOHHOM CHJIBI PacTBOpPAa Ha CKOPOCThb
peakuuii ¢ ydactueM HOHOB. MakpokuHeTuka. Ponb anddysun B KMHETHKE TeTepOreHHBIX
peakuuii. Paznuunble peKuMbl IPOTEKaHUsI peaklui (BHEIIHS KHHETHYecKas 00J1acTh; 00IacTu
BHEIIIHEH U BHyTpeHHeH nupdys3un).

4. O6beM y4eOHOMH TUCIUTITHHBI

o B 3auerHbIX | B akagem.
Buabl yueOHoii padorsl
eIMHUIAX yacax
O0mas TPyA0EMKOCTb JUCIHIIIHHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 1,3 48
Jlexiuu (Jlek) 0,9 32
[TpakTrueckue 3anstus (I113) 0,4 16
CamocrosiTebHas padora (CP): 0,7 24
Buja koHTpOJIS: 3ayer ¢ OLEHKOM

. B 3auerHbIX | B acTpoHoMm.
Buabl yueOHoii padoThI

eIMHUIAX yacax
O01as TPYA0eMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 2 54
KonTaktHas padora (KP): 1,3 36
Jlexiuu (Jlek) 0,9 24
[IpakTuueckue 3austus (I113) 0,4 12
CamocrositesibHas padora (CP): 0,7 18
Buj koHTpOJIS: 3ader c oneHkoM
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AHHOTanus pabodeii MporpaMMbl TUCITUTUTHHBI
«Karanu3 B oprannyeckoi XuMum»

1. Heau AUCUMIJIMHBI

— O3HAKOMJICHUEC C COBPCMCHHBIMHA NIPCACTABIICHUAMU O KATAJIM3C, MCXaHNU3MaX KATAJIUTUYCCKUX

peakuuii W pONM KaTtauuza B  COBpEMeE

HepTeXUMHUECKOW U HedTrenepepadaTbIBaromeH,

XUMHUYECKOH,
Ocoboe

HHOH IMPOMBIINIJIEHHOCTH

OMOXMMHYECKON U IIMIIEBOM.

BHUMaHUE yJesieTcs pACCMOTPEHHUIO BaXKHEHIIINX 3aKOHOMEPHOCTEN KMHETHKA KaTATUTHYECKUX
peaKIuii ¥ B3aUMOCBSI3U C PU3NKO-XUMHUYECKUMHU CBOMCTBAMHU BEIIECTB.
2. B pe3yabTare m3yueHHsl AMCUMILIMHBbI O0y4YalOUIUIiCsl MO NMporpamMMe cClelUAIHTETA

JOJIKEH:
Obnadams CIEeAYIOIUMU KOMIIETSHIUIAMU:

@opmMupyemMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMIIETeH M

VYK-8. CnocobeH co3maBaTh W TMOIACPKUBATH

VK-8.2. UnenTudunupyer onacHsle ¥ BpEIHBIC

TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

0C30IMacHBIC YCIIOBUS JKU3HEICATCIILHOCTH, B(haKTOPHI B pamMKax OCYIIECTBIISIEMO
TOM YHCJI€ MPU BO3HUKHOBEHUHU YPE3BbIYANHBIX|1ESITEIHbHOCTH
CUTyaruin

MK-1-u.1 CocraBisieT oomui ILIaH]
IMK-1-1 CnocobeH MmaHupoBaTh pPabOTy HMCCICAOBAHUS U JICTAIBHBIC TUIAHBI OTACIbHBIX
BHIOMPATh  AJCKBATHBIC METOABl  PEIICHUSCTAINI
Hay4YHO-UCCIIEI0BATEIIbCKUX 3a7a4 BIIK-1-0.2 BriOupaer 53KCIepHUMEHTAIBHBIE U
BHIODAaHHOW 00JIACTHU  XUMHH, XHMHYECKOMPACUETHO-TCOPETUUCCKUE METOIbl  PEHICHUS

IMOCTaBJICHHOM 3aJadM HMCXOIS M3 HMCIOIIMXCS
MaTCPpUAJIbHBIX 1 BDEMCHHBIX PCCYPCOB

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00yYaOLIUICS TOJKEH:

3namo:

— OCHOBHBIC HaIrpaBJICHHUA PasBUTHUA TEC
KaTaJIuTUYCCKOI'O I[CI\/'ICTBI/ISI;

— OCOOCHHOCTH KHHETUKH TreTCPOTCHHBIX
HUCCICOOBAaHUA,

OCHOBHBIC MCTOIBI

IIPUTOTOBJICHUSI TETEPOreHHBIX KaTajJu3aTOpOB,
NpEJICTaBICHUE O BIUSHUU TEPMHUECKON 00paboTKH,

CYIITHOCTDB, 3aKOHOMCPHOCTH KaTajin3a, €ro pojib B XUMHH,

OpeTHMYECKMX MpPEACTaBICHUM O Mpupoie

KaTaJIUTHYCCKHUX peaKHI/Iﬁ n MCETOAbI €€

a TakKXXE HMCETh
3aKOHOMEPHOCTSX (POpMHUpPOBAHUS

(1)&1301301"0 COCTaBa U TCKCTYPLI IPU TCPMUUICCKOM PA3JIOKCHUN cojieil u THAPOKCHUAOB, CIICKAHUN

MOPUCTHIX TEIT;
Ymemes:
MIPOBOJIUTH
HaIpaBJICHUSM;

CUCTCMHBIC HCCIICOOBAaHUA

KaTaJTUTHUYECKUX PEaKIIUH.
Bnaoemo:

KaTaJn3aTOPOB M KaTaJTUTHUECKUX MPOIIECCOB U
(GbyHIaMEeHTAIbHBIX U MPUKIIATHBIX 3a7ad.

3. Kparkoe conep:kanue U CHHILTAHBI
Mooyns 1. Beedenue. Octogrvie noHsmus

OCHOBBI (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX METOJIOB HCCJIEIOBAaHUS CBOMCTB KaTaJIn3aTOpPOB.

B o0iactu KaTaiM3a 1O TPUOPUTETHBIM

BBITIOJIHATE KUHCTUUCCKUC PACUYCTBI IJI TCTCPOIrCHHBIX KATATUTUYCCKUX pCElKI.IHfI;
MMPUMCHATH PA3JIMIHBIC (I)I/I3I/IKO-XI/IMI/IHCCKI/IC METOABI AJIA UCCIICAOBAHHA

HCO6XOI(I/IMBIMI/I 3HAHUSIMU B 00J1aCTH HUCCIICAO0BaHUA U IPUMCHCHUA T'CTCPOTCHHBIX

HaBbIKaMU UX HUCIIOJIB30BaAHUA U PCIICHUA

1. Pons kaTann3a B XMMHH. OnpeneHeHHe KaTtalJin3a, €Iro BUbl U OCHOBHBIC ITIOHATHUA

Onpenenennst  karanusza. (OCHOBHBIE

OTallbl

pa3BUTHs MPEICTAaBICHUM O KaTalu3e.
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Karanutuueckue mpoueccel B npupoje. Poinp karannza B COBPEMEHHON IPOMBILIIEHHOCTH —
XUMUYECKOH, HeTeXxuMHudeckod W HedTernepepadaThiBalONIe, OMOXUMUYECKON U THUIICBOM.
AKTHBHOCTp UM CTaOMJIBHOCTb KaTanu3aropoB. IIpoMOTOpsl M KaTaaUTHUYECKHUE  SA]Ibl
(uHrubuTopsl). BiusHue karaan3aTopoB Ha CENIEKTUBHOCTH NapasuIeIbHBIX, MOCIEI0BATENIbHBIX,
II0CJIE0BATENbHO-IAPAUIETIbHBIX U IPYIUX CIOXKHBIX peaKLIUN. 3aBUCUMOCTD CEJIEKTUBHOCTHU OT
KOHBEPCHUH B CJIOKHBIX PEAKUUAX MPU YYACTUM KATaJu3aTOPOB HA OTAENIbHBIX cTaausax. CBs3b
KaTajJnu3aTopa ¢ TEPMOJUHAMUKOM.

2. PazButue npecraBieHui B 001acTH KaTanu3a. Teopun kaTainsa

MexaHu3M KaTaIMTHYECKUX PpEaKIui, KaTaJUTUYeCKUHd LUKI. Pa3BuTHE mNpencTaBieHH 00
aKTHBHBIX LeHTpaXx. MynbTuiietHas teopust A. A. bananauna u Ipyrue COBpeMEHHbIE TEOPHUU
Kartanu3a. MeToapl M IpUMEpPhl MOCTPOEHUS KUHETHMUECKHUX YPAaBHEHUN KaTaJMTUYECKUX
peakiuil, UX CBS3b C MeXaHu3MOM peakiuu. CTallMOHapHOE COCTOSHUE Pa3IUYHBIX (hopm
KaTaJIUTHYECKOT0 KomIulekca. COBpeMEHHAsl CUCTEMATHKA KaTaATUTUYECKUX PEaKLU.

3. AncopOuus ¥ ee poJib B KaTaau3e

AncopOmnusi Kak CTaaus TeTepOreHHO-KaTaIuTUYecKoi peakuuu. [Ipupoma amcopOunOHHOTO
B3aumoyeiicTBus. Puznueckas aacopOuuss U xemocopOuus. M3orepmer ancopbuuu. Temnota
aJcopOIMM M €€ 3aBHCHMOCTh OT CTENECHM 3aIlOJHEHUsS MOBEpXHOCTH. [Ipocreiimme THITBI
aacopOunonusix cnoeB (JIaurmiopa, bpynayspa — Dmmera — Tennepa, ®peiinminxa). Yder
HEOJIHOPOJHOCTH  TOBEPXHOCTH.  AJICOPOLIMOHHBIE  METOAbl H3MEpPEHUs IOBEPXHOCTU
KaTaJau3aTopa U KOHLIEHTPALMM KaTaJIUTUYECKU-aKTUBHBIX LIeHTpoB. K- n Y ®-cnexkrpockonus
B a/ICOpOLINY U KaTajmse.

4. KuHeTrka reTeporeHHbIX KaTaTUTUYECKUX peaKinui

Mukpo- ¥ MaKpOKMHETHKAa TeTePOTCHHBIX KAaTaIUTUYECKHX peakuuii. OO0macTu NpoTeKaHUs
reTepPOreHHO-KAaTAIUTUUYECKUX pEaKUUid, HUX MPU3HAKK M METOAbl 3KCIEPUMEHTAIbHOIO
noareepxkieHus. Kunernueckass o0sacTh reTepOreHHOro KaTajiu3a. YpaBHEHHE JIsHrmopa —
XunmensByaa. KuneTuka peakuuid mpu CpaBHUMBIX CKOPOCTSX aJCOPOIMU U XUMHUYECKOU
peakuuMu Ha MOBEepXHOCTH. BHemHenud@y3noHHas U mepexogHble ¢ HEl o0jacTu KaTanusa,
KHHeTHKa peakiuid. BHyTpumuddys3noHHas u mepexoaHble ¢ Hel 00JIaCTH T'eTepOreHHOro
Kartanusa, KUHeTHKa, ¢akrop sddexruBHocTH, Moaynb Tume. OOMacTh NPOTEKAHUS H
CEJIEKTUBHOCTb T'€T€POr€HHO-KATATUTUUECKUX PEaKLIUN.

Mooynv 2. Kucnomuuiti kamanu3z

1. F'oMOreHHBIN KUCIOTHBIN KaTamus3

Omnpenenenus. OCHOBHbIE KJacChl peaklui, MPOTEKAIOIIHME [0 MEXaHU3My TOMOI€HHOI'O
KHUCJIOTHOTO KaTajiu3a. MexaHM3Mbl TOMOI€HHOIO KHCJIOTHOIO KaTranu3a: cHeruduyeckuil u
o0umnii. CoBpeMeHHbIE MPeICTaBICHHs O MEXaHU3MaxX TOMOI€HHOI0 KaTaiau3a: coibBaranus H+,
MEXAHU3MBI C YYETOM COJIbBATALIMH, CBEPXKUCIIOTHI. [IpOMBIIITIEHHBIE IPOLIECCHI.

2. 'eTeporeHHbIN KHCIOTHBIN KaTaIn3

['eTeporeHHble KaTaqu3aTOpbl KHUCIOTHOM NpUpoAbl. Poib OpeHCTENOBCKUMX M JIbIOMCOBCKUX
KHUCJIOTHBIX IIEHTPOB B XEMOCOPOLMM M KaTajlu3e Ha OKCHJAX aIIOMHHMS, KpPEMHUS U
aoMocHinKaTax. MoauduuupoBaHHbIE U CMEIIaHHBIE OKCHJHbIE KaTanu3aTopbl. LleonuTHble
KaTaJlu3aTophl, CBA3b MX AKTUBHOCTH C THIOM IE€OJIUTA, HAJUYMEM T'HAPOKCHIBHBIX TPYIIII,
IPUPOION M KOHIIEHTPALUMEl BBEIEHHBIX B LIEOJUT MOHOB. MOJEKYISIPHO-CUTOBBIE CBOWCTBA
LEOJIUTHBIX KaTanu3aTopoB. OCHOBHBIE KJIACCHI PEAKLUN OCYIIECTBIISIEMBIX Ha IE€TEPOTE€HHBIX
KHCIIOTHBIX KaTanu3aropax. [IpoMbIIIEHHBIE MpOLIECCHl: KATAIUTHYECKUH KPEKUHI H
nzomepuzaiys napapuHoB. TexHoIornueckoe opopmiieHne MpoIeccoB.

Mooyne 3. Kamanuz na memannax. Peakyuu ¢ yuacmuem 8000pooa

1. Karanu3 Ha Metayuiax (THApUPOBaHKe, THAPOTCHOIM3, U T. 11.). Peakiuu ¢ yuactuem Hj
Mertannel ¥ ciuiaBel Kak Karanu3aTopbl. Koppemduus Mexay KaTaauTHUECKON aKTHMBHOCTBIO
METAJJIOB U CTEMEeHbI0 YydacTus d->JIeKTpPOHOB B OOpa30BaHMM METAIIIMYECKHX CBA3EH.
JlokanbHbIE U KOJUIEKTUBHBIE AJIEKTPOHHBIEC B3aUMOACUCTBUS MPH XeMOCOPOLMU U KaTalu3e Ha
MeTalljax M crjaBax. Pollb mM-KOMIUJIEKCOB B KaTaju3e Ha MeTaljlaX B CIUIaBaX. DJIEKTPOHHAs
TPAKTOBKA XeMOCOPOIIMH U KaTaln3a Ha MOJTYNpOBOJHUKAX. CBs3b KaTATUTUYECKON aKTUBHOCTH
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¢ nonoxeHueM ypoBHs Depmu. CTpyKTypHass 4YyBCTBUTEIBHOCTb peakuuid. MexaHusm
TUAPUPOBAHUSA STHIIEHA. MeXaHU3M I'MIpOreHOIN3a 3TaHa.

2. HaneceHHbIe METAJUTMYECKUE KATAIU3aTOPBI

Meramueckue KaTaJu3aTopbl Ha HOCUTENAX. 3aBUCUMOCTb KATaJIUTUYECKUX CBOWCTB
METAJUIOB OT JMCIIEPCHOCTH YaCTHUI] METaJIa M OT MPEIBAapUTEIbHON TepMooOpadboTku. Karanms
OKCHUJAMH IE€PEXOJHBIX METAUIOB. METOAbl NPUTOTOBJICHHS I'€TEPOTE€HHBIX KaTaJIN3aTOPOB:
OCaKJICHHE, IPONMUTKA, KPUCTAUIM3aLUs, 30Jb-T€lIb METOJ, MEXaHOXUMUYECKUA METOJ.
Tepmuueckas 06paboTKa KaTaau3aTOpOB. 3aKOHOMEPHOCTH (POPMHUPOBAHUS (Pa30BOr0 COCTaBA U
TEKCTYpbl IIPU TEPMHUUYECKOM pPa3IO0KEHUU COJIed M TMIPOKCHIOB. CHeKaHue IMOPUCTBHIX TEIl.
@akTophl, ONpPEINENSIOIINAE JUCIEPCHOCTh AKTMBHOIO KOMIIOHEeHTa. Ilopucras crpykrypa
KaTaJIn3aToOpPOB, CHOCOOBI ee (hOPMUPOBAHMS W METOJbI MCCleAOBaHUSA. PTyTHas mopomerpus.
CreneHb UCHONIB30BaHUS TOBEPXHOCTH IOp KaTtanusaropa. OnruMmanbHas CTPYKTypa IOp
Katanmzaropa. PuopMuHr u 1pyrue peakiuu, mpoTeKaroliue Ha HAHECEHHBIX KaTaln3aTopax.

3. TlonyueHnue cuHTe3-Ta3za W mpouecchl Ha ero ocHoBe. Cunre3 dumepa-Tpomnma. Cunres
aMMHaKa

OcHOBHbBIE NPOMBILIUICHHBIE KaTalUTH4ecKHue mpoueccel. [lonydyeHne Bomopoaa M CUHTE3-Ta3a
KATAJIMTUYECKONM KOHBEpPCUEHN YIIIEBOIOPOIOB. [lapoBas KOHBEpCHs B IOJIy4EHUH CHHTE3-Ta3a.
Peakiuu, siexaiye B OCHOBE Ipoliecca. Y CJIOBUs MPOBEASHUs Ipoliecca U MPUUMHBI BBIOOPA
aTuX ycnoBuil. Karanusatopsl npouecca. Cunres ®umepa-Tpomniia, TepMOIUHAMUKA U YCIIOBUS
IIPOBEJECHUS Ipolecca. JMccouMaTuBHBIN M aCCOLMATUBHBIM MEXAaHM3MBI: CTaJUU pPOCTa U
oOpeiBa unenu. llonarue o cxeme Amnzaepcona. Karamuzatopel ®umepa-Tpomma. Cunres
aMMuaKa, TepMOJIMHAMUKA U yCIIOBMsI IPOBENECHUA. MeXaHU3M peaklnuu, KaTalIu3aTopsbl.

Mooynv 4. Kamanumuueckoe okucierue

1. Karanutuyeckoe okucienue. OOmue npuHiunel. [onHOE M CceleKTHBHOE KaTaaUTHYECKOE
OKHCJIEHUE

JIBa OCHOBHBIX Kjacca IPOLECCOB KaTaJIMTUYECKOro okucieHus. Kartammsaropbl mpoueccos
okucieHus. PopMbl aKTHUBHOTO KHCIOpoAa. MexaHu3Mbl KaTaJUTHYECKOIO OKUCIIECHHUS.
Mexann3sm Mapca-Ban KpeseneHa. 3aBUCMMOCTh KHHETUKHM TIpOLECCa OKHUCIEHUS OT
MOJIBUKHOCTH KHCJIOpPO/a PEIIETKH OKCHJA. 3aBUCUMOCTb AaKTHMBHOCTHM U CEJIEKTUBHOCTU
KaTaJln3aTopa OKUCIIEHUS OT MOABMKHOCTH KHCIOPOAA (3HEPTUH CBA3H KHCIOPOA-KaTaau3aTop).
2. llomHnoe oxucienne. KartanmuTuyeckue MeETOABI  3alIUTHl  OKPYKAMOIIEH  CpPEIblI.
ABTOMOOUJIbHBIE KaTAIUTHUYECKUE HeWTpanu3aTopsl. [loyueHue cepHoi KUCIOTHI
Karamus3atopel mnonHOro oxucieHus. @OpMBI  aKTUBHOIO  KHCIOpPOJAa M OCHOBHBIE
3aKOHOMEPHOCTH KHHETHKH. OKOJOIMYeCKMi KaTtaiu3. TpexMapLIpyTHbII aBTOMOOWIIBHBIHI
karamuzatop (TWC). OcHoBHbie peakuuu, nporekaronme ©Ha TWC. MexaHu3Mbl
KAaTaJIUTUYECKOTO OKHUCIIEHUS MOHOKCHJA YIJIepoJa Ha METAUIMYECKUX M OKCHIHBIX
karanu3aTopax. OCHOBHbIE 3aKOHOMEPHOCTH KAaTaJUTHUYECKOIO OKHCIEHHUS YIIeBOJIOPOAOB.
JIumutupyromas cragus mnpouecca. OkuciIeHHME HeEOpraHmdyeckux coequHeHuil. Ilomydenue
CEpHOM M a30THOM KUCIIOT.

3. CenekTuBHOE OKHCIEHHE. MeTObl TOBBIIICHUS CEIEKTUBHOCTH PEAKIMHA KaTaTUTHYECKOTO
okucneHus. CHHTE3 STWICHOKCHJIA W NPHUHIMIBI <3eleHOW xumum». CHHTE3 aKpoJeuHa U
AKpUJIOBOI KUCIIOTBI

OcHOBHbBIE MPUHIMIIBI TPOBEACHUS PEAKIUN CEIEKTUBHOTO OKHcieHus. OKHUCIeHUe ITHIIEHA B
sTriieHokeua. Karanusatop mpomecca u ero MexanusM cornacHo Kwnru-3axtinepy m Ban
Canteny. Ponbp mpomoropoB. OKHCIEHHME MNPONWIEHA B aKpoJIeMH. MexaHu3M Iponecca H
(GYHKLINHU pa3IMYHBIX KOMIOHEHTOB KaTaJln3aTopa.

4. O6beM y4eOHOM TUCIUTITHHBI

. B 3auerHbIx | B akagem.
Buabl yueOHoii padorsl
eIMHUIAX yacax
O0mas TpPyA0eMKOCTb JUCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 4 144
KonTaktHas padora (KP): 1,8 64
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Jlexiuu (JIek) 0,4 16
[TpaxTuueckue 3ausatus (I13) 0,4 16
Jlaboparopubie padboTs (JIab) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
By KOHTpPOJIsI: IK3aMeH 1 36

. B 3ayerHbIX | B acTpoHomMm.
Buabl yueOHoii padoTsl

eTMHUIIAX yacax
OO01asi TPYA0eMKOCTH THCIUIIIMHBI N0 Y4eOHOMY IJIaHY 4 108
KonrakTHasi pa6ora (KP): 1,8 48
Jlexmum (Jlek) 0,4 12
[Ipaktuueckue 3austus (I13) 0,4 12
JlaGopaTopHbie paboTs (J1ab) 0,9 24
CamocrtosiTesbHas padora (CP): 1,2 33
By KOHTpPOJIs: IK3aMeH 1 27

AHHOTanus padouyeil mporpaMmsbl TUCIUTLTAHBI
«Ilcuxosiorus nJisi XUMHKOB)»

1. Hean TUCHMIIMHBI
— mpuoOpeTeHue CTyACHTAaMH 3HaHWA B oOnacté A(PGEeKTUBHOW KOMMYHUKAIUH |
B3aMMOJICHCTBUS B KOJIJICKTHBE.
2. B pesyabTare H3y4eHHMs AUCHMILIMHBI 00y4YalOLIMiicsl MO MporpaMMe crnenuaJuTeTa
JTOJIKeH:
Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

@opMupyemMble KOMIIETEHIIUH NuaukaTopsbl 10CTHKEHUS] KOMIIeTeH Ml
YK-3.1 BripabaTeiBaer CTpaTeruo
COTPY/ZIHUYECTBA U Ha €€ OCHOBE OpraHu3yeT
0TOOp UJICHOB KOMaHIBI JJISI  JOCTHOKEHHS
YK-3. Crniocoben OpraHu30BBIBATh U[TOCTABJIECHHOM Lienu
PYKOBOAUTH paboToi kKomaH[bl, BbIpabaTeiBas|YK-3.2 Ilnanupyer u KoppekTHpyeT pabdoTy)|
KOMAaHIHYIO CTpaTeruio sl  JOCTHXKEHHMSKOMAH[Ibl C y4E€TOM HHTEPECOB, 0COOEHHOCTEH
MOCTaBJICHHOW ENTN MOBE/ICHHSI 1 MHCHUH €€ WICHOB
'YK-3.3 Pazpemiaer KOHQIUKTHI U
MPOTHBOPEYHS MPH JIEIIOBOM OOIIEHUH Ha
OCHOBE yueTa HHTEPECOB BCEX CTOPOH
YK-6.1. OueHuBaeT CBOM pecypchl M UX

MIPEEIIbI (JIMYHOCTHBIE, CUTYaTUBHBIE,
'YK-6. CniocoGeH onpeensiTh 1 peaIn30BbIBaTh BPEMEHHBIC), ONTHMAIbHO WX HCIIOJIB3YeT JUIs
MPUOPUTETHI COOCTBEHHOH EATENIEHOCTH U YCIIELTHOTO BBINIOJIHEHUS IOPYUYEHHOTO 3a1aHuUs

CIIOCOOBI ee coBepIIeHCTBOBaHUs Ha ocHOBe  [YK-6.2. Ompenernser mpuopuTeTs
CaMOOILIEHKU M 00pa30BaHUs B TEUCHHE BCEHl  [MPOQecCHOHATIBHOIO pocTa U COCOOBI
PKU3HU COBEPIIICHCTBOBAHUS COOCTBEHHOM
NesITeIbHOCTH HA OCHOBE CAMOOLIEHKH 110
BEIOPAHHBIM KPUTEPHSIM

B pesynbrare n3yueHHs AUCHHUIUTMHBI 00YYaIOIIUICS JOJKEH:

3namo:

- OCHOBHBIC TICUXOJIOTHYECKHE TIOHATHS (TICMXUKA, CO3HAHWE, WHIWBHJ, JHYHOCTb,
WHJIUBHIyaJIbHOCTh, TICUXUYECKUE TPOIECChl, KOMMYHHUKAIHSI, BOCIIPHATHE, B3aWMOJICHCTBHE,
1eJiernoiaraHue  Ip.);

- NICHXOJIOTUYECKHE OCOOEHHOCTH TIpoliecca OOINEHHS; MPOPECCHOHAIbHO BaKHBIC
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KauecTBa, 3HAUMMBbIE [JIs OyAyIIed CHeMUaTbHOCTH; CIOCOOBI pPa3padOTKH ONTHMAIbHBIX
MporpamMmM JAOCTHKEHUS MPOdeCcCHOHATBHBIX IEJICH.

Ymemes:

- aHAJM3UPOBATh CBOM BO3MOKHOCTH H  OTPAaHWYCHHUS, MCIOJB30BaTh  METObI
CaMOJIMarHOCTUKH, CAMOIIO3HAHHMS, CAMOPETYJISIIUA U CAMOBOCITUTAHUS;

— YCTaHABIIMBATh C KOJUIETAMH OTHOIICHHSI, XapaKTepu3yromuecs 3QGEeKTUBHBIM YPOBHEM
OOIICHMS; aHATTU3UPOBATH MMPOOJIEMHBIE CUTYAIINH C TOYKH 3PEHUS TICUXOJIOTUH YEIIOBEKA.
Bnaoemo:

— HABBIKAMU U METOJIaMHU pa3pelieHus MPOOIEMHBIX CHTYAIlMi, BOZHUKAIOIIUX B MIPOLIECCE
o0rieHus (B TOM 4Hcie KOH(QIUKTHBIX);

- HaBbIKAMM M METOJAMHU TIOBBIIEHUS YPOBHS CaMOMOTHBAallUM K BBIITOJTHEHHUIO
po¢eCCHOHAIBHON JEATEIHHOCTH;

— METOJIaMU  TUIAHUPOBAHMS TPO(ECCUOHATBLHOW NIEATENbHOCTH, I[ENeNoaraHus |
pa3paboTKH ONTUMATBHBIX MPOTPAMM PEATU3AINU TEITH.

3. Kpatkoe coaep:kanue AU CUHILIUHBI

Mooyns 1. IloHATHE «IICUXOJIOTMH» KaK HayKH. MecTo ncuxosaoruu B cucteme Hayk. Mcropus
Pa3BUTHUSA IICUXOJIOTUYECKOIO 3HAaHUsS WM OCHOBHBIC HAIpaBJICHUA B mcuxosioruu. Muamsuz,
JUYHOCTh, CYOBEKT, MHAMBHUIYyalbHOCTb. llcuxumka u opranusM. Ilcuxuka, moBeneHue u
nesaTenbHOCTh. OCHOBHBIE (YHKLIMM NCUXUKHU. Pa3BuUTHE NCUXUKU B IPOLIECCE OHTOrEHE3a U
¢unorenesa. Mo3r u ncuxuka. Crpykrypa ncuxuku. COOTHOLIEHHE CO3HaHUS U
6ecco3HaTenpbHOro. OCHOBHBIE IICUXUYECKHE Mpouecchl. CTpyKTypa CO3HAHUS.

Mooyns 2. TloznaBarenbHble mpouecchl. Omymenue. Bocnpustue. Ilpencrasienue.
Boobpaxxenue. Mpluienne u uHTEIEKT. TBopuecTBo. BHMManue. MHeMUYeCKHUE MTPOLIECCHI.
OMonuu 1 yyBcTBa. [lcuxuueckas peryisius noBeleHus u aesreabHocti. OO1eHue u peyb.
Mooynv 3. Ilcuxosiorust IMYHOCTH. Y CJIOBUS, UCTOYHUKHU U JIBMXKYIIUE CHJIBI IICUXUYECKOIO
pa3Butusa. IIpobGnema Bo3pacta W Bo3pacTHOW mnepuoguzauuu. CouManbHas CUTYyalUs
pasButus. Benymas nesarenbHocTh. OCOOEHHOCTH pa3BUTHS YeJIOBEKA B Pa3HBIX BO3pACTax.

4. O0beM y4eOHOH JUCHHILINHBI

. B 3auerHnIix | B akanem.
Buabl yueOHoii padorsl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2 72
KounTakTtHas padora (KP): 1,3 48
Ulexiuu (JIek) 0,9 32
[TpakTuueckue 3anstus (I13) 0,4 16
CamocrositesibHas padora (CP): 0,7 24
Buja kouTpoJs: 3auér
. B 3ayerHbIx | B acTpoHom.
Buabl yueOHoii padorsl
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIUHBI 10 Y4eOHOMY IUIaHY 2,0 54
KonTakTtHas padora (KP): 1,3 36
Jlexmmm (Jlek) 0,9 24
[TpakTrueckue 3anstus (I113) 0,4 12
CamocrositesibHas padora (CP): 0,7 18

Buja koHTpOJIS: 3auéTt

AHHOTanus pabodeii mporpaMMbl TUCITUTUTMHBI
«ndopmanmoHHble TEXHOJOTHH J1JI51 XUMHKOB)

1. Heau TUCUMNJIMHBI
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— pa3BUTHE JIOTUYECKOTO AITOPUTMUYECKOTO MBIIUICHUS, OBJIAJICHUE METOIaMHU HCCIIEIOBaAHUS
¥ 03HAKOMJICHHE C COBPEMEHHBIMH MH(MOPMAIMOHHBIMH TEXHOJIOTUSIMH, UX TMPUMEHECHUEM IS
MPAKTUKK IIPOBEJCHUS HAyYHOrO WCCICAOBAaHUS M aHanu3a JaHHbIX. Oco0oe BHHMaHHE
YIEISAETCS PACCMOTPEHHIO TIOJITOTOBKH PE3y/IbTATOB K IMyOIMKAIUH.

2. B pe3yabTare m3ydeHusl AMCHHUILUIMHBI O0YYAKNUIUICA MO MporpaMme CHemuajIuTeTa
JMOJIZKEH:

Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:

dopMupyemMble KOMIIETEHIINH NuaukaTopsl 10CTHKEHUS KOMIIETeH Ui
YK-1 Cnocoben ocymectBisath kputnueckniYK-1.3 Kputudecku oreHHBaeT HaJaeKHOCTb
QHAIM3 MPOOJIEMHBIX CHUTyalldid Ha OCHOBEUCTOYHMKOB  umH(popmammu,  paboraeT ¢
CUCTEMHOI'O MOJIX0/1a, BBIPA0ATHIBATHIPOTUBOPEUHBON HH(pOpMaliel U3 Ppa3HbIX
CTPATEruI0 JICUCTBUI MCTOYHUKOB
VYK-4. Cnocoben mnpumeHsaTh coBpemeHHBbICY K-4.1. VYcraHaBnmuBaeT WM Pa3BUBACT)
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHUCIICMPOPECCHOHATbHBIC KOHTAKTHl B COOTBETCTBHU
Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), JUISIC TIOTPEOHOCTSIMH COBMECTHOM JI€ATEILHOCTH,
AKaJJEMHUYECKOIO u npodeCCHOHATBLHOTOBKIIIOUasT 00MeH WH(popManueii U BBIPAOOTKY)|
B3alMOJICHCTBUS eMHOMN CTpaTerny B3auMOJCHCTBH
'YK-6. Crioco6en onpenensats u peann3oBeiBaThYK-6.1.  OrneHuBaer cBOM pecypchl U UX
MPUOPUTETHl COOCTBEHHOW JIEATEIBHOCTH HIPEICITBI (JTMIHOCTHBIE, CUTYaTUBHBIC,
CIIOCOObl €€ COBEpIICHCTBOBAHUS Ha OCHOBEBPEMEHHBIE), ONTUMAIBHO HUX HCHONB3YET AJIs
CaMOOIICHKA W O0Opa3oBaHMS B TEUCHHE BCEUCIICIIHOTO BBHITIOJIHCHHS IIOPYICHHOTO 3aaHMs
PKU3HU
IMK-1-u Cnocoben mnanupoBars pabdory ulllK-1-n.2 BpiOupaer sKCHepUMEHTAIbBHBIE H
BLIOUpATh  a/JeKBaTHBbIE METOAbl  PEHICHUSPACYETHO-TEOPETHUUECKUE METOJbl  PEIleHUs
HAaYYHO-HCCIIEI0BATEILCKUX 3aga4 BIOCTABJICHHOW 3a/1a4¥ UCXOMSl M3 WMEIONUXCS
BbIOpaHHOW 00JacT XHMMHUHM, XHUMHYECKOWMATepUATbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTHH WJIH CMEKHBIX C XUMHEH HayKax

IMK-2-u  Cnocobern mnpoBoauTh naTeHTHO-IIK-2-u.1 [IpoBoaut TOHUCK|

MH(OPMalLlMOHHbIE MCCIIE0BAHNS B BHIOpAaHHOWCIEIMATU3UPOBAHHON uH(popManun B

00J1aCTH XMMHH W/WIIM CMEKHBIX HAyK MaTeHTHO-MH(POPMAITMOHHBIX 0a3ax JaHHBIX
3namo:

- cBOicTBa HH(OpMaLMH, CLIOCOOBI €€ XpaHEeHUs U 00pabOTKu;

- CTPYKTYpPY, IPUHIUIIBI PaOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIOJIOTHIO ¥ APXUTEKTYPY BBIUYUCIIUTENIBHBIX CETEM;

- MIPUHIUIIBI aIpeCalliy MI0JIb30BATENEH, KOMIIBIOTEPOB U peCYpCoB B ceTH MHTEpHET;

- pasnnyath U pacmugpossiBath [P — agpec, ToMeHHOE UMsI KOMIIBIOTEPA;

- BIIQJICTh HABBIKAMU CaMOCTOATEJIBHOIO PELICHHs 3a1ad Ha KOMIIBIOTEpE, BKIIIOYAIOIINE
MOCTaHOBKY 3a/1a4M, pa3paboTKy alIropuT™Ma M OIIeHKY ero 3((eKTUBHOCTH;

— CTPYKTYPY, IPUHIUITBI PaOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIBI AITOPUTMOB, S3BIKH TPOTPaMMHUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBIE 00ecriedeHUst CBoell MpodecCHOHaNbHON AESITEIbHOCTH;

- AITOPUTMBI PEIICHUS] HENTMHENHBIX YPAaBHEHUI;

- aJITOPUTMBI OJHOMEPHOMN ONITUMHU3ALIUH.

Ymemes:

- nucaTh U OTJIaXHUBaTh MporpaMmbsl Ha VBA 1o pa3zpaOoTaHHBIM allrOpUTMaM;

- MIPUMEHATHh METObl MATEMATHYECKONW CTATUCTUKH JIJIS PEIICHHS] KOHKPETHBIX 3a/1a4;

- UCIIOJIb30BaTh MAaKeThl MPHUKIAJHBIX TMporpaMM TNpU JajbHeileM oO0yd4eHuH |
MIPaKTHYECKON NEATEIbHOCTH.

Bnaoemps:
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- HaBbIKaMU  CaMOCTOATCIIbBHOTO  PCIICHUA

3ala4 Ha KOMIIBIOTCPEC,

BKJIIOYAaromiue

MOCTAaHOBKY 3aJlay, pa3paboTKy ajaroputMa W OIEHKY ero 3S()QPEeKTUBHOCTH METOJaMu

MaTeMaTHYECKOM CTATUCTUKH JUIsl 00pabOTKH SKCIEPUMEHTA;

- METOJaMH pC€aln3aluu aJITOpUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coep:kanue JUCIMILIAHDI
Mooyns 1. Anmapataoe obecnieuenne u OC

ArmapaTHoe obecreyeHue. OHepaI_II/IOHHBIe CUCTEMBI, BBCICHHC. danIoBEIC CHCTEMEL.

Komanpgnas crpoka.

I'paduueckuii uarepdeiic MS Windows. Ctpykrypa u Hactpoitka Windows.

Mooyne 2. KomnbloTepHble ceTH, (ailibl
BBenenve B KOMIIBIOTEpHBIE CETH.

JIloKaJIbHBIE CETH.

WNutepner.

HTML,

Kak

noagmHoxectBo XML. Kowmmbrotepnass OezonacHocts. DaitnoBeie MeHemkepbl. Cxatue u

apxuBalus JaHHbIX. DallIoBbIe YTUIUTHI
Mooyns 3. llpukiiagHoe mporpaMMHOe 00ecriedeHIe
[IpuknanHele MPOrpaMMBI:
AJIEKTPOHHBIX TaOJIHII.
xumui. [Iporpammuposanne qist MSOffice. .

4. O6beM y4eOHOM TUCHUTTHHBI

0030p IIO. TekcToBble pegaKTOPHI.
[loaroroBka mnpesenTanuii. Pabora ¢ ucTOYHMKaMH HHPOpMALUU B

Hcnonp3oBanue

Bcero |2 cemectp|3 cemectp
Buabl yueoHoii pagoTbl 3a4. en. / | 3a4. en./ | 3a4. en. /
aK. ¥ac | aK.yac | ak.vac
OO01asi TPYI0€MKOCTh AUCHUILUINHBI 110 Y4eOHOMY ILIAHY 5/180 2[72 3/108
KonrakThas padora (KP): 3,6/128 | 1, 3/48 2, 2/80
Ulekiuu (JIek) 0, 9/32 - 0, 9/32
[Tpaktuyeckue 3anstus (I13) 2, 7/96 1, 3/48 1, 3/48
CamocTosiTeibHasi padora (CP): 1, 4/52 0, 7/24 0, 8/28
Buj KoHTpOJIsI: 3a4eT/3a4eT ¢ OLeHKOM 3a4er 3a0
Bcero |2 cemectp|3 cemecTp
Buabi yueonoii padornl 3au. en./ | 3a4. en. / | 3au. ex. /
aCTP. Yac | acTp. 4Yac | acTp. yac
OO01Iasi TPYI0€MKOCTD TUCHHILTHHBI 10 Y4eOHOMY IUIaHY 5/135 2/54 3/81
KonrakThas padora (KP): 3, 6/97 1, 3/35 2, 2/59
Ulexiuu (JIek) 0, 9/24 - 0, 9/24
[Mpaktuyeckue 3ansatus (I13) 2, 7173 1, 3/35 1, 3/35
CamocTosiTeibHast padora (CP): 1, 4/38 0, 7/19 0, 8/22
Buja koHTpOJIsSi: IK3aMeH/3a4eT ¢ OlleHKOM 3a4erT 3a0

AHHOTanus pabodei MporpaMMbl TUCHUTUIMHbI

«KypcoBasi padoTa 1o HeOpraHM4ecKoil XuMHuMN»

1. Heau AMCUMIINHBI
—M3yYeHHUE CTPOeHUs, (U3MUYECKUX M XHUMHUYECKUX CBOWCTB HEOPraHMUYECKUX COCIUHCHMIA;
M3y4YECHHE 3aKOHOMEPHOCTEW M YCIIOBHI MPOTEKaHUs PEAKIMi HEOPTraHUYECKUX COCIMHEHUN;
OBJIQJICHUE OCHOBHBIMU  JKCIIEPUMEHTAJIbHBIMA HABBIKAMU HEOPraHUYECKOIO CHUHTE3a,
BBIJICJICHUSI, OYUCTKA U WUISHTU(DHUKAIIMA HEOPTaHWYECKHX BEIIECTB XUMHUYECKUMH M (PU3UKO-
XAMHYECKUMHU METOJAMHU UCCIIEI0BAHUS.
2. B pe3yabTrare n3y4eHus AUCHUILIMHBI 00y4aKOIIMICH MO0 POrpaMMe CleHaJIuTeTa
JMOJIKEH:

Obnadams CIenyOUUMA KOMITETCHIIHSIMHU:
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dopMupyeMble KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUS] KOMIIETeH Ui

YK-4. Criocoben npumensats coBpemeHHble]YK-4.1. VYcraHaBIMBaeT M Pa3BHUBACT)
KOMMYHHUKATHBHbIE TEXHOJIOTUH, B TOM 4YHCIepodecCHOHaIbHble KOHTAKThl B COOTBETCTBUU
Ha MHOCTPaHHOM(BIX) sa3bIKe(ax), JUISIC TIOTPEOHOCTSIMU COBMECTHOHM JICSTEIILHOCTH,
AKa/IeMHYECKOr0o u npodeccnoHanbHOrOBKIIOYass o0OMeH HH(popManueld U BbIPAOOTKY]
B3aUMOJICUCTBUS €AUHON CTpaTEeruu B3aUMOCHCTBUS

YK-4.2. CocraBiser, MIePEBOAUT U

PEIaKTHPYEeT  PA3IMYHBICE  AKaJEeMHYECKHE
TeKCTHhI (pedepatsl, 3cce, 0030phl, CTATHU U T. II.
YK-3. Cnocoben OpraHU30BBIBATh nYK-3.2 Ilnanupyer u KOPpEKTHpPYeT padoTy|
PYKOBOIUTH pabOTOH KOMaHJbI, BBIPaOATHIBAsKOMAHbI C YY4E€TOM HHTEPECOB, OCOOCHHOCTEH
KOMaHJHYIO CTpPaTeTHI0 JJig  JIOCTHKCHHUATMOBEICHUS U MHCHHI €€ YJICHOB

MOCTaBJICHHOW TEJIN

IK-1-u Cnocob6en mnanupoBats pabory wulllIK-1-n.1 Cocrasinser o0 IU1aH
BBIOMpATh  aJeKBaTHBIE METOJbl  PEUICHUSAMCCICIOBAHMS U JETaTbHbBIC IUIAHBI OTACIbHBIX]
HAyIHO-MCCIIE0BATEIbCKUX 3a1a4 BCTa M

BHIODAHHOW  OOJIACTH ~ XUMHH, XHUMHYECKOU
TEXHOJIOTHH WJIM CMEKHBIX C XUMHEH HayKax
IIK-3-u Cnocoben Ha ocHoBe KputudeckorofllIK-3-u.1 Cucrematusupyer uHbopMaluio,
aHaimza pesyapratoB  HUP  u  HHMOKPnonyuennyro B xome HHWP wu HHOKP,
OLICHUBATh TMEPCICKTHBBl HMX [PAKTHUYECKOTO@HAIM3UPYET €€ HM  COINOCTaBiIsIeT  C
MPUMCHCHUS W TPOJO/DKCHHS  PadOT  BITUTEPATYPHBIMH JTaHHBIMH

BHIOpaHHOW oOjactu  xuMuu, XuMH4IeCKOUIIK-3-H.2 Onpenenser BO3MOJKHBIE
TEXHOJIOTHH MITU CME)KHBIX C XUMHUEH HayKax  [HANpPaBICHUS Pa3BHTUS PaOOT U MEPCIICKTUBBI
NPaKTUYECKOr0  MPUMEHEHUS  IMOJYYEHHBIX
pE3yJIbTaTOB

B pe3ynbrare nzyueHus: AMCUUIIMHBI 00 yYaIOLIUICS TOJIKEH:

3name:

- THPOJIN3 COJICH, SIEKTPOIIN3 PACIUIABOB M PACTBOPOB (COJICH U IIesoueii);

- JICCOIIMALIMIO 3JIEKTPOJIMTOB B BOJIHBIX PACTBOPAX, CUJIbHBIE U CJIA0bIE 3JEKTPOIUTHI,
- KJIacCU(UKALUI0 XUMHUYECKUX PEAKLIUH U 3aKOHOMEPHOCTH UX MPOBEICHNUS,

- 06paTI/IMI>Ie n H606paTI/IMI>IC XUMHUYCCKUEC PCAKIINHU, XUMHUYCCKOC PaBHOBCCUC, CMCIICHHUE
XUMHYECKOTI'0 PABHOBECHUS IOJ1 ICHCTBUEM pa3IUYHbIX (PAKTOPOB;

- OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE PEAKIINU, PEAKIITH HOHHOTO OOMEHa;

- OCHOBHBIE MOHSTHUS U 3aKOHBI XUMHUH;

- OCHOBBI 2JIEKTPOXUMHUH;

- NEPUOANYECKUN 3aKOH M TMEPUOJUYECKYI0 CHCTeMy XuMudeckux snemeHtoB J[. W.
MenneneeBa, 3aKOHOMEPHOCTH U3MEHEHUSI XMMHUYECKUX CBOMCTB DJIEMEHTOB U UX COCAMHEHUU
10 IIEPUOJaM U IPYIIIIaM,

- TEIUI0BOM 2(PPEKT XUMUYECKUX PEAKIU, TEPMOXUMUYECKUE YPABHEHHS,

— TAMBI W CBOWCTBA XHMMHYECKHUX CBsi3ed (KOBAJIEHTHAs, WOHHAas, MeTaJuITHYecKasi,
BOJIOPO/IHAS ),

- (GOpMBI  CYIIECTBOBAHHMSI XMMHUYECKHUX JIIEMEHTOB, COBPEMEHHBIC TMPEACTABICHUS O
CTPOEHUH aTOMOB;

- XapaKTEPHBIC XUMHYCCKUEC CBOMCTBA HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB.
Ymemo:

- JaBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB B COOTBETCTBUU C UX IMOJIOKEHHUEM B
MIEPUOIUYECKON CUCTEME;

- HCITOJIH30BaTh JA0OPATOPHYIO MTOCYTy M 000PYIOBaHUE,;

- HAXOJUTh MOJIEKYJISIPHYIO (DOpMYITy BEIecTBa;
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- NPUMEHSATH Ha MPAKTHKE MpaBuiia 0€30macHoi paboThl B XUMUYECKOH JIabOpaTopuy;

— OPUMEHSTh OCHOBHBIE 3aKOHbl XMMHUHU JUId  peUIeHWs 3agady B 00JacTu
npodeccuoHaNbHOM e TEIIbHOCTH;

- IPOBOJIUTH KAUEeCTBEHHbIE PEAKI[MM Ha HEOPraHWYECKHUE BEIIECTBA U MOHBI, OTACIbHBIC
KJIACChI OPraHUYECKUX COCIMHEHNU;

- COCTaBJISITh YpPaBHEHHUS peEaKUUi, MPOBOAUTH PACUYEThl MO XUMHUYECKUM (PopMylIaMu
YpaBHEHUSM pPEaKiuu,;

- COCTaBIISATh AIIEKTPOHHO-UOHHBIN Oananc OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB.

Bnaoemp:

- HaBBIKAMHU TPOBEICHUS HEOPTaHMYECKOTO CHHTE3a, COCTABIIEHUS CXEM M MEXaHHU3MOB
HEOPraHUYECKUX PEaKInii;

- MPOTHO3UPOBAHUS PU3NYECKUX U XUMUYECKUX CBOMCTB HEOPTAHUYECKUX COCTMHEHUN;

- HABbIKAMHU MPEACTABICHUS PE3YyJIbTaTOB MCCIEAOBAHUNW B YCTHOW (Tpe3eHTaluHu,
Hay4YHbIE JOKJIAJbl) U MUCbMEHHO (0TUeThl) hopMax.

3. KpaTkoe coaep:kanue quCHUTIIHHBI

1. PabGora B maGoparopuu 1moj pyKOBOJCTBOM IIpENoJaBaTelis HajJ KypcoBOH pabOTOH Mo
3a/1aHHOU TeMeE.

2. Hanucanue mucbMeHHOTO OTYETA M TIOATOTOBKA K 3aIIUTE KYpCOBOW paOOTHI.

3. YcTHas 3ammTa KypcoBoil paboThl

4. [Ipumepsl CHHTE30B, PEKOMEHIOBAHHBIX B KaueCTBE SKBHUBAJICHTA SKCHEPUMEHTAIHHOM

YaCTH KypCOBOU pabOThI IO HEOPTaHUUECKOU XUMUHU
I'excaxmopomonu6aar (II1) kamus.

I'excaxnopomonu6aar (1) ammoHus.

Honaxnopoaumonu6aar (I11) ammonwus.

Hutpun maruus.

Terpaxyiopua THTaHa (BaHAIUsA).

[Tomyuyenue xnopuna kodansTa (II) xT0pHpOBaHUEM MeTaIa.
[Tonyuenue xnopuna xpoma (III) xmopupoBanuem metainna.
Xmopun xenesa (I1).

Aunerat xpoma (II).

I'excanutpurtokobansrar (I1I) HaTpus (komruiexc duiepa).
Tpuokcanarodeppar (I1I) kanus.

Oxkconentaxjopomonudaar (V) aMMOHUS.

Xnopua kapbonarorerpammuakodansTa (111).

XpoMoKareBbie KBacllbl M BhIPAIIMBAHNE UX MOHOKPHCTAILIOB.
Xnopua rekcammunko6ansta (110).

Xnopup rexcaakBaxpoma (III).

I'ekcaruapar monubaomanranara (IV) ammonus (NHy)s(MNMo0gOs3,)-6H,0.

SN

. O0beM y4eOHOI 11 CHUNTHHBI

B 3auerHbIXx | B akagem.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonrakTthas pa6ora (KP): 80
JlaGopaTopubie paboTsl (JIaGP) 80
CamocrositebHas padora (CP): , 28
Bua kourpous: KP KP

Buabl yueOHoii padorsl

OININ
COIN[IN

B 3auerHbix | B acTpoHomMm.

Buabl yueOHoii padoTsl
eIMHULIAX qyacax
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O0mas TpPyA0eMKOCTh JMCIHHIIIMHBI 10 Y4eOHOMY IVIAHY 3 81
KonTakTtHas padora (KP): 2,2 59
Jlaboparopubie pa6boTsl (JIaOP) 2,2 59
CamocrosiTebHas padora (CP): 0,8 22
Bua kourposs: KP KP

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«KypcoBasi paboTa 1o opraHu4eckoii XuMnm»

1. Heau MMCHUTIMHBI
— H3y4YeHHE KiacCU(PHUKAIMU, HOMEHKJIATypbl U HW30MEPHH OpPraHMYECKUX COCIMHEHUM;
U3y4eHHE CTPOCHHs, (PU3MUECKUX W XMMHYECKHX CBOMCTB OCHOBHBIX KJIACCOB OPraHHMYECKUX
COCIMHEHUH; M3Y4YEHHE 3aKOHOMEPHOCTEM M YCIOBUH MPOTEKAHHUS BAKHEHIIUX pPEaKIMil
OpPraHMYECKUX COCJMHEHWH; OBJIAJCHHE OCHOBHBIMU SKCIEPUMEHTAIbHBIMH HABBIKAMU
OpPraHMYECKOTO CHHTE3a, BBIIEICHHS, OYHUCTKH M WUACHTU(DUKAIMM OPraHUYECKUX BEIIECTB
XUMHYECKIMH U (PU3UKO-XUMUYECKIMH METOAAMHU MCCIICIOBAHMS.
2. B pe3yabTaTe u3yueHHs JMCHMIJIMHBI 00y4aIOLIUIiCS N0 NMPOrpaMMe crieluaIuTeTa
J0JIZKEH:
Obnadams CIeAYIOIUMU KOMIICTCHIIUIMU:

@opMupyemMble KOMIIETEHIIUH NuaukaTopsl 10CTHKEHHSI KOMIIeTeH il
YK-4. Cnocoben mnpumeHnsats coBpeMeHHble]Y K-4.3. [IpeacraBnser pe3ynbTaThl
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCJIE@QKAIEMUYECCKON u npodeccCHOHATBLHON
Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), JUIAIeITeTbHOCTA Ha  Pa3fUYHbIX MyOIMYHBIX
AKaJIeMUIECKOTO " poeCCHOHATLHOTOMEPONPUATHSIX,  BKIIOYAass  MEXIyHApOHbBIE,
B3alMOJICICTBUS BbIOMpas HanboJiee NoIXoasauii popmar
IK-1-u Cnocob6en mnanupoBats padory wulllIK-1-n.1 Cocrasinser o0 I1aH
BLIOUpATh  a/JeKBaTHbIE METOABl  PEHICHUAMCCIEIOBAHUS U JIETAIbHBIC TIAHBI OTAEIbHBIX
HAayYHO-HCCIIEA0BATEbCKUX 3a1a4 BCTa M
BbIOpaHHOW oOsmactu  xumud, XuMU4ecKOMIIK-1-H.2 BpiOupaer sKkcrepuMeHTalbHbIE H
TEXHOJIOTUH WM CMEKHBIX C XMMHEH HaAyKaX  [pacYeTHO-TEOPETUYECKHE METOJIbl  PEIICHHS
MOCTaBJIEHHON 3aJ]aud UCXOJ U3 HUMEIOIINXCS
MaTepHATLHBIX ¥ BPEMEHHBIX PECYPCOB
IIK-3-1 Cnocoben Ha ocHoBe kputHueckoroflIK-3-n.2 Omnpenensier BO3MO>KHbIE
aHaimza pesyapratoB HUP  u  HUMOKPHanpasnenus pa3Butusi paboT UM NEpCIEKTUBbI
OLIEHUBATh MEPCHEKTHUBBl MX MPAKTHUYECKOTOPAKTUYECKOI0  NPUMEHEHUS  IOJIyYeHHBIX
NPUMEHEHHS H  TPOJOJDKEHUS  PadOT  Bpe3yJbTaTOB
BBIOpaHHOW 007aCTH  XMMHUH, XHMHYECKOH
TEXHOJIOTUH UM CMEKHBIX C XHMHEH HayKax

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yJaOUIUIICs TOJKEH:

3uamop:

OCHOBHBIE ITOHATHUS U TEOPETUUECKUE OCHOBBI OPraHUUECKON XUMUU;

OCOOEHHOCTH CTPOEHMSI M PEaKUMOHHONW CIHOCOOHOCTHM OCHOBHBIX KJIACCOB OpPraHMYECKHX
COCIMHEHMH;

MEXAHU3MBI, 3aKOHOMEPHOCTH U YCJIOBUS TNPOTEKAaHUS BAKHEHIIMX pEaKUUN OpraHM4eCKHX
COCIMHEHMH;

OCHOBHBIE METO/Ibl OPraHUYECKOTO CUHTE3A.

Ymemes:

KJIaCCU(UIIMPOBATh OPraHUYECKUE COEIUHEHUS; COCTaBISATh HA3BaHHUA  OPraHUYECKHUX
COEIMHEHUH 110 PallMOHAIBHON U CUCTEMATUUECKON HOMEHKIIATYpE;

COCTaBJISITh CTPYKTYPHBIE (DOPMYJIBI OPTAaHUYECKUX COEAMHEHUN IO UX HAa3BaHUSM;

Ka4eCTBEHHO OXapaKTepU30BBIBATh PACHPEEICHUE 3JIEKTPOHHOM IUIOTHOCTH B MOJIEKYJEe
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OpPraHMYECKOT0 COEUHEHMS;
IPOTHO3UPOBAaTh (PU3MYECKHe, XMMHUYECKME U CIEKTPaJbHbIE CBOWCTBA OPraHHMYECKUX
COCIUHCHMUI,

OIKCBIBATh MEXAHU3Mbl OCHOBHBIX THIIOB XUMUYECKUX IIPEBPAILEHHH ¢ ydyacTHEM OpraHMYECKUX
COCTUHEHUN.

Bnaoemp:

HaBbIKAMU COCTAaBJICHUsI HA3BAaHUIN OPTraHUYECKUX COEIMHEHUM;

HaBBIKAMU COCTABJICHUSI CTPYKTYPHBIX (POPMYJ1 OPraHU4eCKUX COCTUHEHUH, CXEM U MEXaHU3MOB
OpPraHUYECKUX peaKIHii;

HaBBIKAMU MPOTHO3UPOBAHUS (PU3NUECKUX U XUMHUUECKUX CBOMCTB OPTaHUYECKUX COCTUHECHUN;
HaBbIKAMU MPECTABIICHUS PE3Y/IbTATOB UCCIEJOBAHUM B YCTHOM (IpE3€HTAlUH, HAYYHbIE
JIOKJIa/Ibl) ¥ TMCbMEHHOM (0TUYeTHI) (hopMax.

3. Kpartkoe coaep:kanue JUCUHIIUHBI

3amaHusg Ha KYpCOBYIO pabOTy HOCSAT HWHAMBHIYaJbHBI XapakTep W BBIAAIOTCA
HEPCOHAIBHO KAXJIOMY CTYJIEHTY IpenojaBaTesieM, BeIyIuM Ja00paTOpHbIe 3aHITHS, C YIETOM
YPOBHS IOJITOTOBJIIEHHOCTH CTY/I€HTOB.

KoHkpeTHbIe TeMbI KypCOBBIX Pa0bOT OIpeessatoTes Kadeapoil U NpearnoiaraloT KpaTKuii
JUTEpaTypHbId 0030p MO 3aJaHHOM TeM€ M MHOTOCTAJUIHBIA CHHTE3 OPraHU4eCKOro
COEMHEHUS ONPEEeIEHHON CTPYKTYPBHI.

Bo3moxHbIE TEMBI KYpPCOBBIX paldoT:

M cKyccTBEHHbIE U CUHTETUYECKUE BOJIOKHA.

CuHre3 naBcaHa.

[MTannagueBslit KaTaau3 B OpraHMYECKOM CHHTE3E.

CuHTe3 aTKEeHWIIPOU3BOIHOTO aHTPAXUHOHA.

VMeHHbIE peakiy B OPraHM4eCcKOW XUMUHU.

Cuntes /lebHepa-Muiuiepa Ha OCHOBE aMMHOAHTPaXUHOHA.
OnekTpoHHbIE 3()(PEKTH B OPraHUYECKON XUMUH.

CuHTEe3 HUTPOAHUIMHOB.

Opranuyeckue BelecTBa B KaUeCTBE UHIUKATOPOB.

CuHTE3 METUIIOBOTO OPaH)KEBOTO.

HyxneodunsHoe 3amemenue B psaay 9, 10-anTpaxuHoHA.
CuHre3 (peHUIITUHUIAHTPAXUHOHA.

Peaxiuu nprcoelnHeHNs: aHTPAXUHOHOB 110 KapOOHMIIBHOW TpyIIIE.
CuHre3 aMuHaze.

KpemHuiioprannyeckue noamumepsl.

CuHTE3 NONIMMETUIICUIIOKCAHA.

OnexTpoduibHOe 3amenieHne B paay 9, 10-antpaxuHoHa.
CuHTE3 aMHHOMOJAaHTPAaXHOHOB.

[TonmuMepsl MEAUIIMHCKOTO HA3HAYEHUS U 00JIaCTH UX TPUMEHEHUS.
CHHTE3 CUIIMKOHOBOTO TIOJIMMEpA.

buonorndeckn akTuBHBIE Mpon3BoAHbIe 9, 10-aHTpaxnHOHA.
Cunre3 anTpadypananoHa.

A3OKpacuTelu: MPUMEHEHUE U OCHOBHBIE CITOCOOBI TIOTYUYESHHUSI.
CuHTE3 a30KpacHTEIs.

AHTpaxnHOHOBBIE KPACUTEIH.

CuHre3 anu3apuHa.

Ha ocHoBe aHanmu3a IUTEpaTYpHBIX MJAHHBIX CTYJIEHT CaMOCTOATENBbHO MOAOUpPAeT
HauboJee paloHaIbHbIE U IOCTYITHbIE METOJIMKH CUHTE3A.

[Tpu BBIMONTHEHUN KYypCOBOH pabOThl HEOOXOAMMBIM TpeOOBaHUEM SIBISETCS TO, YTOOBI
CTYJEHT BECb CHHTE3 BBINOJHSJI CAaMOCTOSITEIbHO, YETKO W SICHO TOHHMMas CMBICI BCEX

122



orepanuii, KOTOpble OH JOJKCH MPOBOAUTH. [109TOMY MpPaKTHUYECKOMY BBITOJHEHUIO PAOOTHI
00s13aTeNILHO TPE/IIIECTBYET COOSCEIOBaHNE C PYKOBOJIUTEIIEM, B XOJE KOTOPOTO MPOBEPSETCS
HE TOJIbKO 3HAaHWE M MPAaBUILHOCTH BBIOOpA METOJIMKH CHHTE3a, HO M 3HAHHUE TEOPETHUYECKOTO
MaTepuaa Imo u3yJyaeMoi TeMe.

Oco0oe BHUMaHUE MPH MOJATOTOBKE K pabOTe M B XOJ€ €€ BBINOJHEHUS JTOJDKHO OBITh
oOpareHo Ha TpeOOBaHUS TEXHUKH O€30MTaCHOCTH.

CTyneHT JO0JDKEH 3aBepIINTh paboTy B CPOKH, YCTAHOBJICHHBIC KaJCHIAPHBIM IUIAHOM
3aHaTHid. CTyIeHT BIpaBe KOHCYJIBTHPOBATHCS II0 BBINOJHCHHIO KYpPCOBOM pabOThI Y
MperoaaBaTesis, BEAYIIETO 3aHITHSI.

4. O0beM y4eOHOH JUCHHUIJIMHBI

. B 3auernbix | B akagem.
Buabl yueOHo# padoThl

eIMHHUIAX yacax
O0mas TpPyA0eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 5 180
KonTakTHas padora (KP): 4,4 160
Jlabopatopubie pa6oTs (JIaOP) 4,4 160
CamocrositesibHas padora (CP): 0,6 20
Bua koHTpoOJn: KP

. B 3ayerHbIX | B acTpoHoMm.
Buabi yueOHoii padorsl

eIMHHUIAX yacax
O0mas TpyA0eMKOCTh JUCHUIIJIMHBI 10 Y4eOHOMY IJIAHY 5 135
KonrakTHas pa6ora (KP): 4,4 119
Jlabopatopubie paboTs (JIaOP) 4,4 119
CamocrositesibHas padora (CP): 0,6 16
Bujx KoHTpOJIS: KP

AHHOTanus paboyeii mporpaMMbl TUCIUTUITMHBI
«UncjeHHbIe METOABI B XUMH I

1. Heau AUCUMIIINHBI
— O3HAaKOMJIEHUE C OCHOBHBIMU NOHSTHUSIMU COBPEMEHHOW BBIYMCIUTEIBHON XUMHUU; U3YUCHHUE
OCHOBHBIX PAa3/IeIOB BBIYUCIUTEILHOW XUMHUU M HMX MPUMEHEHUS ISl TOHUMAaHHS TPUPOJIbI
CBOMCTB XMMHYECKUX CUCTEM; O3HAKOMJIEHUE C HOBBIMHU pa3/ieslaMU TEOPUU XUMUUYECKOU CBSI3H,
BO3HHUKIIUMH HA OCHOBE DPa3BUTHS BBIUUCIUTEIBHBIX METOJOB B XUMHHU, O3HAKOMIICHHE C
OCHOBHBIMH METOJaMH BBIYUCIHUTEIBHOW CTPYKTYPHOH XUMHH MOJEKYT U  OONBIINX
XUMHUYECKUX M OHOJIOTMYECKHX CHCTEM; NPHUOOPETEHHE HABBHIKOB PAOOTHI C OCHOBHBIMH
KOMIIBIOTEPHBIMU MPOTPaMMaMHU, HCIOIb3YEMbIMU B MPAKTHKE WH(paKpacHOW KoiedarerbHOu
CIIEKTPOCKOIIUU OPTaHUYECKUX COCTUHECHHM.
2. B pe3yabTare u3yueHusl AUCUMILUIMHBI O0y4YaOUIUIic MO MporpaMme CHenuaIuTeTa
MOJIKEH:
Obaadams CIEAYIONUMU KOMIIETCHIIUSIMU:

DopmupyeMbie KOMIIETEHIUN NHauKkaTopbl JOCTHKEHUS] KOMIIETEHITMH
YK-1 Cnocoben ocymecTtBiusath kputhnaecknilYK-1.3 Kputndeckun oreHMBaeT HaJIeKHOCTD
AQHAIU3 TPOOJEMHBIX CHUTyalldid Ha OCHOBEUCTOYHMKOB  uH(popmanuu,  pabotaeT ¢

CUCTEMHOTO OIX0/a, BBIPA0ATHIBATHIPOTUBOPEYHBONM HWH(GOpMAINUEH U3 pa3HBIX
CTPATEruI0 JEUCTBUI MCTOYHUKOB

YK-2.2 Pa3pabarbiBaeT KOHIENIIHIO POEKTA B

aMKax 0003HaYEHHOH IPOOJIEMBL:

'YK-2. Cioco0GeH ynpaBiiTh TPOEKTOM Ha Bcexp P

dbopmynupyer 1enb, 3amadyd, OOOCHOBBIBAET
STamnax ero )KU3HEHHOI'O ITHUKJIa

AKTYallbHOCTD, 3HAYUMOCTD, 0)KHUJaeMBIE

pe3ynpTaThl M BO3MOXHBIE cheppl  HX
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PUMEHEHUS
YK-2.4 Pa3pabareiBaeT IUIaH  peatu3aliu
MPOEKTAa C HCIHOJIb30BaHUEM HMHCTPYMEHTOB

MTAHUPOBAHUS
'YK-6. CriocoOeH omnpenensite u peann3oBbiBath|Y K-6.1.  OneHuBaeT cBOM pecypchl U HX|
MPUOPUTETH COOCTBEHHOW JACSTEILHOCTH HIIPEICITBI (TMIHOCTHBIE, CUTYaTUBHBIE,

CIIOCOOBI €€ COBCPLHICHCTBOBAHUS Ha OCHOBeBpeMeHHBIe), ONTUMAJIIBHO HX MCIIOJIB3YCT IJId
CaMOOLICHKHN H 06p330BaHI/ISI B TCUCHUC BCCﬁyCHGLHHOFO BBIITOJIHCHHA MMOPYYCHHOI'O 3a/IaHUA
PKH3HHU

IK-1-u Cnocob6en mnanupoBats pabory ulllIK-1-n.1 Cocrasnser o0 IU1aH
BBIOMpATh  aJeKBaTHBIE METOJIbl  PEUICHUSAMCCICIOBAHMS U JCTAIbHbBIC IUIAHBI OTAEIbHBIX]
HAy4IHO-UCCIIEA0BATENbCKUX 3a1a4 BCTaIHii

BHIODAaHHOW 00JIACTU ~ XUMHH, XHMHYECKOU
TEXHOJIOTHH WIN CMEXHBIX C XUMHEH HayKax

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namp:

- OCHOBHBIE ITOHSTUSI COBPEMEHHON BBIUNCIUTEIbHON XUMUM;

- OPUHLMIIBI W TMpPUMEPbl NPUMEHEHHUS COBPEMEHHOM BBIYUCIHUTEIBHOM XHMHHU K
KOHKPETHBIM XMMHUYECKUM CUCTEMAM;

- OCHOBHBIE B3aUMOCBSI3H MEX]ly COBPEMEHHON BBIYUCIUTEIBHON XUMHUEN U 3JIEKTPOHHON
CTPYKTYpOl M (PU3MKO-XMMHUYECKMMH CBOMCTBAMM BEILECTB, INPUMEHSEMbIC I YIpPaBICHUS
CBOMCTBAMM MATEpPUAJIOB;

- BO3MO>KHOCTH OCHOBHBIX COBPEMEHHBIX METO/I0B BBIUYUCIUTEIbHON XUMHH.

Ymems:

- OPUMEHSTh METOJbl BBIYUCIUTEIBHOW XUMHUHM JUIsl pacueTa, WHTEpIpeTaluu |
IpeJICKa3aHus CTPOCHUS U CBOMCTB XUMHUUECKHUX CHUCTEM.

Bnaoemu:

- AJIEMEHTAapHBIMU HAaBbIKAMU [TPUMEHEHUS MOJX0A0B U METOJ0B BBIYUCIUTEIHLHOW XUMUU
OpU pEHIeHMH TMPAaKTUYECKMX TEXHOJIOTMYECKMX 3aJad C IOMOIIBI0  CTaHJApTHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUH.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

Beenenue. Posib 1 MECTO BBIUMCITUTENBHBIX METOJOB B XUMHH.

Mooynv 1. Ocrosubie npedcmasnerust

MaremaTtnueckue MOJEIN B XUMHUU. BblUMcIHUTeNbHBbIE METOABl B XMMUU. MareMaTuyeckue
MOJICNId M WX NPUOMMKEHHBIH Xapaktep. Poib Mojenn B HaydyHOM HccienoBaHuu. Mojenu,
QITOPUTMBl U MpPOrpaMMbl. UUCHEHHBIM HSKCIEPUMEHT. DJIEMEHThl TEOPUH IOTrPEIIHOCTEM.
[Tpubmmxennsie uncna u Gyakuuu. [IpaBuna 3anmucu U OKPYTJIEHUS MPUOJIMKEHHBIX YUCENT U
neiicTBuil Hajx HUMH. AOCONIOTHAsS W OTHOCHTEIbHAS MOTPEIIHOCTh BBIYUCICHUS CYMMBI H
Pa3HOCTH, TPOM3BEJECHUS M YaCTHOTO MPUOIKEHHBIX YHCesl. AOCONIOTHAS W OTHOCHUTEIIbHAS
MOTPENIHOCTh BBIUUCICHHS (DYHKIIMU OJHOW U HECKOJIBKUX MepeMEeHHbIX. CHCTeMbI KOOpIUHAT.
JexapToBa, mossipHas, MUIUHApUYECKas W cepudeckas CUCTeMbl KoopAauHaT. CBS3b MEXIY
HuMHU. OnHcanre BOJIOPOAONOT00HBIX aTOMOB B C(hepruecKoi cucTeMe KOOpIHAT.

Mooyno 2. Cranaphvie u ekmophbie genudunvl. Mampuywvl u onepamopul

DJIEMEHTHI BEKTOPHOTro aHanu3a. CKalsipHble U BEKTOPHbIE BENMUYUHBI. ClI0)KEHHE U BHIUUTAHUE
BeKTOpOB. CKalsipHOE M BEKTOPHOE MPOU3BEICHUE BEKTOPOB. lIpom3BeneHUs: Tpex BEKTOPOB.
HuddepenurpoBanre BEeKTOpa IO CKalIpHOMY apryMeHTy. [IpuMeHeHHe BEKTOPOB Iis
OTMCAHUs CTPYKTYPHI KpUCTAILTOB. CKaJIsipHBIE U BeKTOpHBIEC Toist. CkranspHoe noiie. ['paaueHT
ckanspHoi ¢pyHkuuu. BekTopHoe none. /luBepreHius u potop Bekropa. [loreHnanpHOe mose.
Teopema Octporpaackoro-I'aycca. Teopema Crokca. [IpakTudeckre MpUIOKEHUS CKATSIPHOTO
BEKTOPHOI'O aHajiM3a B XUMHUU. ATOMBI B MOJIEKyJdaX M B3aUMOACHCTBUS MEXKIYy HUMH.
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BHyTpuMONEKYJIIpHOE JJIEKTPUYECKOE IIOJIE M DJIEKTPOCTATHUYECKHE B3aUMOJCUCTBUS B
MOJIEKYJIIPHBIX CUCTEMax M KpucTayax. MaTpuubl ¥ oneparopsl. Marpuiel u onepanuu Haj
HuMU. TpaHCnOHMpOBaHHAsA, SpMUTOBA U 00paTHast MaTpullbl. Oneparopsl B xumun. OnepaTopsl
OCHOBHBIX (PM3MKO-XMMHUYECKUX BenuuuH. Kommyranus oneparopsl. Oneparop ['amuibToHa 1
€ro KOMIIOHEHTHI. JIMHEeHbIM BapranvoHHbI MeToa Putna. IIpumenenus onepartopos U MaTpHIl
B XMMMH: BApUALMOHHBIN METO pelieHus ypasHeHus LlIpenunrepa.

Mooynws 3. Buluucnumenvhvle Memoosl 8 XUMUYECKUX 3A0a4ax

Marematnueckue METOAbl KIACCUYECKOIO OINHUCAaHUS CTPYKTYpbl M JWHAMHMKH MOJIEKYI.
JIBI>KeHNe MOJICKYJIBI B JTa0OPATOPHOM CUCTEME OTCUeTa U B cUCTeMe LieHTpa macc. Onucanue
BpAIlaTeIbHOTO JIBHKEHUS MOJIEKYNbl. MaTpuna TeH30pa MOMEHTa HWHEPLHMH MOJEKYJIBI.
I'1aBHBIE MOMEHTBI MHEPLUU MOJEKYJIbl. MOMEHTBI MHEPLMU MOJEKYJ Pa3Iu4HOIO CTPOCHMS.
VpaBHeHHs] MeXaHUKH B O00OOLIEHHBIX KoopAauHarax. lloHsTHe 0OOOIIEHHBIX KOOpAMHAT.
VpaBuenus Jlarpanxka. YpaBHeHnus ['amunbroHa. @yHKuus ['aMUAIbTOHA Kak MOJIHAS DHEPIUS
KOHCEpPBaTUBHOM HM30JMpOBaHHOM cucrembl. KonebaHus aroMoB B MoOJIeKyse B OOOOILEHHBIX
KoopauHaTax. ['apMoHHMYecKHil moTeHunuan. ['apMoHUYecKrne KoyieOaHus aTOMOB B MOJIEKYJIE.
HopmanbHble BaJleHTHbIE KOJIEOaHUSI aTOMOB B MOJIEKYJIE: CAMMETPUYHbIE, aHTUCUMMETPUYHBIE,
nepopmanmonnsie. MHdpakpacHas xonedaTenbHas CIEKTPOCKONHs. MaTeMaTHUECKUEe MOJCITH
HK-cnextpockonuu. MK-CrieKTpbl NOIJIOMIEHUS OPraHMYeCKUX COEIUMHEHU. MexaHuueckas
Mojzielab MoJieKynbl. [TpuOnkeHus, nexamue B OCHOBE MEXAHWYECKOW MOJENINM MOJIEKYJIbI.
[ToBepXHOCTh NOTEHUMAIBHONM DHHEPIMM MOJIEKYJIBl M €€ XapaKTepUCTHKHU. SlnepHas
KOH(HUTypanus MOJEKYIbl W MOJEKYISpHas CTPyKTypa. DHeprerndeckue Oapbepsl Ha [II1D.
BanentHsie uzomepsl u koHpopmepsl. KonpopmannonHslil aHaiu3. BHyTpeHHUE KOOPIMHATHI
MOJIeKyJIbl. [IoTeHIManbHass SHEprus MOJIEKYJbl B paMKaX MEXaHUYECKOM MOJEIN MOJIEKYJIbI.
[TpubnuxeHne aIAUTUBHOCTU MAPHBIX ATOMHBIX B3aMMOAEUCTBUM. CHIIOBBIE IOCTOSIHHbIE
MOJIEKYJIBI M MX pacyer. AHrapMoHuU3M aTOMHbIX KkoseOanui. Ilorennuman Mopca.
Bpamarensusle Oapbepbl Mousiekyis. IloreHnuanbHas sHeprust Mojekynsl. IloreHnuanbHas
DHEPTUs. MOJIEKYJbl KaK IapaMmeTpuyeckas (QYHKIUS BHYTPEHHUX KOOpDAHMHAT AaTOMOB.
DNEKTPOCTaTUYECKOE B3aUMOJEHCTBAE aTOMOB M MOJIEKYJ. MyJIbTUIIONBHAS MOJENb. ATOM-
atoMHoe mnpubmkenue Kwuraiiropogackoro. Ouneprusi Ban-gep-Baanbca. [loTenumansl
Jlennapna-/Ixxonca u bokuHrema-Xwusuta. BomoponHas cBa3b. Henmocratku MexaHU4eCKOMR
MOJIEJIM MOJIEKYJIbl. BbluMcIuTeNbHBIE METOABI s OONBIIMX MOJEKYISIpHBIX cucrem. |.
Monekynsipublii  aHcamOnb. DyHKUMH pachpeneneHus. MeToJl MOJEKYISIpPHOM JWHAMMKH.
Meton MonTe-Kapio. BoruncnuTtenbHble METOABI 7Sl OONBIINX MOJIEKYJISpHBIX cuctem. |l
BbruucnureneHplii  acriekT  Teopud  QyHKiuoHana miuotHoctd.  Meton  Kona-IlIbwma.
Heop6utanbuplil nonxoa. BeraucnuTenbHble METOIbI U1l OOIBIINX MOJIEKYISIPHBIX cucTteM. 1.
Merton Kapa-Ilappunenno. I'mOpuaHble MeTOABI «KBAaHTOBas MeXaHUKa-MOJIEKYIIpHas
MEXaHUKay.

3aknrouenue. Buruuciumenvrvle Memoobl - COBPEMEHHbI UHCMPYMEHM NPOSHO3A 8 XUMUU.

4. O6beM y4eOHOM TUCIUTLTHHBI

. B 3a4ernbix | B akagem.
Buabl yueOHoii padorsl
eIMHULIAX yacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonrakThas pa6ora (KP): 2,2 80
Jlexiuu (Jlek) 0,9 32
[IpakTuueckue 3austus (I113) 1,3 48
CamocrositesbHas padora (CP): 0,8 28
Buja koHTpOJIS: 3a4ér ¢ oneHkoM

B 3auerHbIX | B acTpoHoMm.
eIMHHMIAX yacax
O0mas TpPyA0eMKOCTh JUCIHHIIIMHBI 10 Y4eOHOMY IUIaHY 3 81

Buabl yueoHoii padoThI
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KonrakTHas pa6ora (KP): 2,2 59,4
Ulekinu (JIek) 0,9 24,3
[IpakTuueckue 3austus (I13) 1,3 35,1
CamocrosiTebHas padora (CP): 0,8 21,6
Bua koHTpoOJN: 3a4€T ¢ OLeHKOH

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«JlabopaTopHbIe padoThI 110 BLICOKOMOJIEKYJISIPHBIM CO€IUHEHUSAM))

1. Heau AuCcUMIINHBI

— ¢dopMupoBaHHE y OOYYarOIIMXCS 3HAHUKW OCHOB HAyKH O MOJMMEpax M €€ BaKHEHIINMHU
MPaKTUYECKUMHU MIPUIOKEHUSMH. BremonHenne 1mabopaTopHBIX  pabOT  COMYTCTBYET
nekurMoHHOMY Kypcy BMC u oxBaThIBalOT OCHOBHBIE pa3feiibl Kypca. TeopeTuueckue 3HaHMs,
MOJTyYEHHBIC O0YUYAIONTUMUCS TP MPOCITYIIMBAHUH JICKIIMOHHOTO Kypca, OYAyT 3aKperuisiThCs

MpUOOpETEHNEM MPAKTUYECKUX HABBIKOB paboTel ¢ BMC.

2. B pe3yabTaTe u3ydeHHs TUCHHNIHHBI
JTOJIZKEH:
Obnadams CIETYIONUMU KOMITETCHIUSIMU:

00yYaIOIMiicsi TI0 MPOrpaMMe CHeUAINTETA

dopmupyemble KOMIIETEHIIUT

NuaukaTopsbl J0CTHKEHUs KOMITeTeH U

YK-1 CnocoOeH OcCylecTBIsTh KPUTHYECKHIM

YK-1.3 Kpurnyecku OIEHUBACT HAIACKHOCTH

PYKOBOAUTH pabOTON KOMAaH[bl, BbIpaOaThIBas
KOMaHJIHYI0  CTPaTeTUI0 JJsi  JOCTHXKEHUS
IMOCTABJICHHON IE€IIN

aHau3 MpOOJIEMHBIX CHUTyallud Ha OCHOBEUCTOYHUMKOB  HH(pOpMauuu,  paboraer ¢
CHCTEMHOTO 10/1X0/1a, BBIPAa0ATHIBATHIIPOTUBOPEYNBON HMH(pOpMANMEd W3 pPa3HBIX
CTPATEruIo ICHCTBUI VICTOYHUKOB

YK-3. Crniocoben OpraHU30BBIBATH nYK-3.1 BripabaTeiBaer CTpaTeruo

COTpYJHHYECTBA M HA €€ OCHOBE OpraHHU3YeT
0TOOp UJICHOB KOMaHIBI JJISl JOCTHOKEHHS
MOCTaBJIEHHON 1eJTN

YK-3.2 Ilnaaupyer ¥ KOpPPEKTHPYET padoTy]
KOMaHJIbl C y4€TOM HHTEPECOB, 0COOEHHOCTEH
MOBEJICHHSI 1 MHEHUH €€ WICHOB

YK-6. CiocobeH onpenensiTh U peaan30BbIBaTh
MPUOPUTETB  COOCTBEHHOW JESITEIBbHOCTH W
CHOCOOBI €€ COBEpLICHCTBOBaHMS Ha OCHOBE
CaMOOIICHKH M OOpa3oBaHUS B TEUCHHE BCEil
PKU3HU

YK-6.1. OueHuBaer CBOM pecypchl M UX
MPEIEITbI (JTMIHOCTHBIE, CUTYaTHUBHEIE,
BpPEMEHHbIE), ONTHUMAJIbHO UX MCIOJB3YET JUIs
YCTICIITHOTO BBITIOJTHEHUS TIOPYIECHHOTO 33 JaHHS

IIK-1-u CnocobeH mnnaHupoBaTh paboOTy U
BBIOMPATh  aJIeKBaTHbIE  METOJbl  pEIICHUS
HAyIHO-HUCCIIEI0BATEIBCKUX 3aga4 B
BBIODAaHHOW  OOJIACTM  XHMHH, XHMHYECKOH
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-n.1 CocrasisieT o0t I1aH
MICCIIEIOBaHMS U JIeTalbHbIE MJIaHbl OTAEIbHBIX
CTagui

IMK-1-n.2 BpiOupaer sKCHepUMEHTAIbHbIE H
PacYeTHO-TEOPETUYECKHE METOJAbl  PEIICHHS
MOCTABJICHHOW 3aJauyd UCXOJs U3 HUMEIOIINUXCS
MaTepHATLHBIX U BPEMEHHBIX PECYPCOB

IIK-2-n  CnocoOeH MpoBOAUTh MAaTEHTHO-
MH(OpMallMOHHBIE UCCIIEIOBAHUS B BHIOPAHHOM
00JIaCTH XUMHMH W/UIIM CMEXHBIX HayK

MK-2-u.1 [IpoBoaut
CHIeMaTu3UPOBAHHON uH(popManuu
MaTeHTHO-MH(POPMALIMOHHBIX 0a3aX JaHHbIX

ITIOHCK
B|

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yYaOLIUIICs T0JKEH:

3name:
BOXKHEUIINE TIOHATUI WU
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI;

3aKOHBI

KIIIOUEBBIE daxTops!,

XUMHH,

KJIaCCU(PUKALHI0O W  HOMEHKJIATYpy

(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG CBOICTBa BBICOKOMOJICKYJISIPHBIX COCﬂHHCHHﬁ;
BIHAOIINUEC

Ha (U3NKO-XUMHUYECKHUE CBOMCTBA
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BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI;

- CYIIHOCTh B@)KHEHIINX XHMHUYECKUX, (U3MKO-XUMHUECKMX M (PU3MUECKUX METOJIOB
aHaJIM3a BICOKOMOJIEKYJISIPHBIX COEAMHEHNI;

- OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCIUHEHUHN U IPUEMBI UX OUYUCTKHY,
- IpaBUJIa TEXHUKU 0€30IaCHOCTU IIpU paboTe B XMMUYECKOH JIaOOpaTOpUH.

Ymems:

- aHATM3UPOBATh CHPABOYHYIO JIUTEPATypy MO  (PHU3UKO-XMMHUYECKHM CBOWCTBAM
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI;

- IUTAHUPOBATh U OCYLIECTBIIATh XUMUYECKUN HKCIIEPUMEHT.

Bnaoempw:

- OCHOBHBIMH PacUETHbIMM YPaBHEHUSIMHU, IIPABUJIAMHU U 3aKOHAMU XMMUU;

- CTaTUCTHYECKOW 00pabOTKOM 3KCIIEPUMEHTATBHBIX JaHHBIX

w

. KpaTrkoe cogepxanue I CUMIINHBI
Mooyne 1 «Ilonyuenue cunmemuyecKux blCOKOMONEKYIAPHLIX COCOUHEHUT»
3HAaKOMCTBO C Y4e€OHBIMH Ja00OpaTOPUSAMU M IIPABHIIAMH TEXHUKH O€30MTaCHOCTH
[TonukoHaeHcaus GeHona ¢ anbaeruaamMmu
[Tony4yenne MOYEBHHO- (POPMaIbAECTHIHON CMOJIBI 10 PEaKIUH [TOJUKOHICHCALUU
[Tony4yeHne aHUIMHO-(POPMAIbIAECIUIHBIX CMOJI
[TonydyeHne  MoJIMAMHIHBIX CMOJI
Mooy 2 «Xumuueckue peakyuu u ghusuueckue c0tUcmea 6biCOKOMONEKYIAPHBIX COEOUHEHULLY
o [Tony4yenue pezopuuH-POpMaIbIEITHIHBIX CMOI
o [Toyuenue cMoIIBI U3 YPOTPOIIMHA U (heHOIIa

4. O0beM y4eOHOH JUCHHIJIMHBI

. B 3auerHbix | B akangem.
Buabl yueOHoii padorsl
eIMHHMIIAX yacax
O0mas TpyA0eMKOCTh JMCHUIIIMHBI 10 Y4eOHOMY IUIaHY 4 144
KonraktHas pa6ora (KP): 3,1 112
Jlaboparopubie paboTsI (JIaOP) 3,1 112
CamocrosiTebHas padora (CP): 0,9 32
Buja kouTpoJs: 3auér
. B 3ayernbix | B acTponom.
Buabl yueOHoii padorsl
eIMHMIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 110 Y4eOHOMY IUIaHY 4 108
KonTaktHas padora (KP): 3,1 84
JlaGopatopHsbie paboTsl (JIaGP) 3,1 84
CamocrositesbHas padora (CP): 0,9 24
Bua koHTpOJIA: 3auér

AHHOTanus pabodei mporpaMMbl TUCIUTUIMHbI
«Kpucramnoxumus»

1. Heap AuCHMNJIMHBL - GOPMHUPOBAHUE Y CTYACHTOB MPEACTABICHUS O BHYTPEHHEM CTPOCHUH
TBEPJOrO Tejla M B3aUMOCBSI3U €r0 BHYTPEHHEro CTPOEHHs ¢ BHelIHed (opmoilt u dusmko-
XUMHUYECKHMMHU CBOMCTBAMH JUIs CO3/1aHUS (PYHKIIMOHAIBHBIX MaTepHaJoB.

2. B pe3yJabTrare n3dy4eHus AUCHUIIMHBI 00y4alOIMICH 10 NPOrpaMme CleluaJInuTeTa
JMOJIKEH:

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:
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@opmMupyemMble KOMIIETEHIINH

NHaukaToppl 10CTHKEHUSI KOMIIETeH M

YK-6. Ciocoben onpenensiTh U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JICSTENILHOCTH U
CII0OCOOBI €€ COBEPLICHCTBOBAHHMS Ha OCHOBE
CaMOOLICHKH U O00pa30BaHUs B TEYCHHE BCEH]
PKH3HU

YK-6.1. OrnenuBaer CBOM pecypchl U UX
Hpeesbl (JIMYHOCTHBIE, CUTYaTHUBHBIE,
BPEMEHHBIE), ONTHMAJIbHO MX HCIIOJIB3YET IS
YCIIEIIHOT'O BBIIIOJIHEHUS IOPYYEHHOTO 33 JaHUs

IIK-1-u CnocobeH miaHupoBaTh padoOTy U

IK-1-n.2 BpiOupaer »KCIEpUMEHTAIbHBIE H

BbIOMpATh  aJE€KBaTHbIE METOAbl  PELICHUAPACUETHO-TEOPETUUYECKUE METOJbl  PELICHUs
HAy4YHO-UCCIIE0BATEIbCKUX 3a1a4 B[IOCTABJICHHOW 3alla4ydl UCXOAs M3 HUMEIIUXCs
BHIODaHHOW OO0JIACTH  XHMMHH, XWMHUYECKOWMAaTepHaIbHBIX U BPEMEHHBIX PECYPCOB

TEXHOJIOTMH WIN CMEXHBIX C XMMHEW HayKax

IMK-3-1 CnocoOeH Ha OCHOBE KPUTHYECKOTO
aHamuza pesyapratoB  HUP u  HHOKP|
OIICHUBATh IMEPCHEKTUBBI HX MPAKTUYECKOTO
MPUMEHEHUS MW  MPOJODKeHHs padoT B
BEIOpaHHOW O0JIACTH  XUMHH, XHMHUYECKOU
TEXHOJIOTMH WJIM CMEKHBIX C XUMUEH HayKax

MK-3-n.2 Omnpenensier BO3MO>KHBIE
HarpaBJICHUS Pa3BUTHA PAOOT M TNEPCHEKTHUBEI
MPAKTUYECKOTO  NPUMEHEHHUS  IMOJYYEHHBIX
PE3yJIbTaToB

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00 yYaIOUIUIICs TOJKEH:
3namep:
® OCHOBHBIE 3aKOHBI W TIOHATHSA KpHUCTaUIorpaduu,
nerporpapuu;
® 001IIMe MPUHIUITBI KJIACCU(DUKAIINY KPUCTALTHICCKUX CTPYKTYP;
® OCHOBHBIE METOJBl WX H3yYEHHUS HCCIEAOBaHUS KPHUCTAUIOB M UX (PUIUKO-XHUMHUYECKUE
CBOMCTBA.
Ymemes:
e peniaTh 33J1a4M, CBSI3aHHBIE C OITMCAHUEM CUMMETPUHU U BHYTPEHHEHN CTPYKTYpPbl KPUCTAJUIOB;
® YCTaHABIIMBATh B3aWMOCBS3b MEXAY KPUCTALTUYECKOW CTPYKTYpOH M (PU3UKO-XUMHUECKUMHU
CBOIMCTBaMH;
® ICTIONIb3Ysl 3HAHUS OCHOBHBIX JIMATHOCTHYECKUX CBOMCTB MHUHEPAJIOB M TOPHBIX IOPOJT
MIPOBOJIUTH UX OMHMCAHUE;
® IICTIONIB30BaTh  COBpeMEHHbIe MHTEepHeT-pecypchl, TeMmaThuueckue ©0a3bl JaHHBIX U
MOJICIMPOBAHNWE B TPHUKIAIHBIX MpOTpaMMax i COCTaBJIEHUs OIHUCAHUS 3aJIaHHOTO
KPUCTAJUIMYECKOTO BEIIECTBA.
Bnaoemo:
® HaBBIKAMU MJICHTHU(UKAIIMN BEIIECTBA MO TaHHBIM Ka4€CTBEHHOTO PEHTreH0(a30BOr0 aHAN3a;
® METOJUKOW TIPOBEACHUS KPUCTAUIOONTHUYECKOTO M HMMMEPCHOHHOTO METOJOB aHalln3a
MUHEPAJIOB U UCKYCCTBEHHBIX KPUCTAIUIMYECKUX MPOIYKTOB.

KpUCTANIOXUMHWHU, MHUHCPAJIOTUU U

3. Kpartkoe coaep:kanue AUCUHIIUHBI

Beenenue. Copnepkanue U 3amaud  Kypca. CBs3b Kpuctamiorpaguu, KpUCTALIOXUMUH,
MHUHEpaJIOTUU W TeTporpaguu ¢ OOIIETEOPEeTUYECKMMH JUCHUIUIMHAMUA M CIELUAIbHBIMU
KypCaMHu.

Paszpnen 1. Kpucraniorpagus

[TonsiTMe O KpucTamiax: KpPUCTAJUIMUECKas M TNPOCTPAHCTBEHHAs PELIETKU, XapaKTEpHBIE
CBOICTBa KPHUCTANIOB, CUMMETpPHUS KaK MPHUHLMUI KJIacCU(UKALUN KPUCTAIIOB, MOHATHE 00
M30TPONHBIX W  AHMW3OTPONHBIX KpUCTAUIaX, MEKIyHapoJHas CHMBOJIMKA, IpaBuia
KpUCTAJIOrpauueckoil yCTAaHOBKM KPUCTAIJIOB, CTepeorpaduueckue MpOeKUUd U MPOeKUUU
rpaHeil KpUCTAILIOB.

®opMbl HI€aTbHBIX KPUCTAIJIOB: OCHOBHBIE 3aKOHBI KpUCTAJUIOrpaduu, MOHATUS MPOCTHIX U
KOMOWHUPOBAHHBIX (pOpM OrpaHeHusi, NpocTbie POPMbI OTpaHEHHs HU3ILEH, CpeHel U BhICIIeH
KaTerOpHii, CHMBOJI TTPOCTOMN (hOPMBI.
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PeanbHble KpHUCTaNIbl: OCHOBHBIE METOABI BBIPAIIMBAHUS KPUCTAUIOB W3 PACTBOPOB U
paciuiaBoB, (JOPMBI peasibHbIX KPUCTAIIIIOB.

Pazgen 2. Kpucraaaoxumus

Kpucrannoxumuueckre XapakTepUCTHUKUA CTPYKTYphl KPHUCTAUIOB: MOHSATHE 00 3JIeMeHTax
CUMMETPUN KPUCTAINIMYECKUX CTPYKTYp, pemerkax O. bpaBs um mpocTpaHCTBEHHBIX Ipymmax
cummerpun o E. C. ®@enopoy u A. lllenduncy, onpenenenue uncia GOpMyIbHBIX €IHHMII,
KOOPJMHAIIMOHHBIX YHCEl U KOOPAMHALMOHHBIX MHOTOTPAHHHUKOB, T€KCaroHajlbHas H
KyOuueckas IIOTHEHIINEe YIIaKOBKH, pacyeT PEHTT€HOBCKOM MIIOTHOCTH.

Knaccugukamuss KpUCTAJUIMYECKHX CTPYKTYp: OINKCAHHE OCHOBHBIX CTPYKTYPHBIX THIIOB
MPOCTHIX, OMHAPHBIX U CIIOKHBIX COEIUHEHUH, TMOHATUS H30CTPYKTYpPHOCTb, M30MOp(hU3M H
HOIMMOP(H3M, KPUCTAJUIOXMMHUYECKAss KJIacCH(UKAlMs CHIMKATOB, OIMCAaHHE CTPYKTYP
OCHOBHBIX MoOAM(UKaIui KpeMHe3eMa (KBapl, TPUAUMUT, KpPUCTOOAIMT) U HEKOTOPBIX
CUJIMKATOB.

OcHoBHbBIE (PU3UKO-XUMUYECKHUE CBOMCTBA KPHUCTAJUIOB M HUX B3aUMOCBSI3b CO CTPYKTYpPOH U
TUIIOM XHUMHUYECKOM cBsizu. COBpEMEHHBIE METOJAbl HCCIIENOBaHUs KpucTtayios. OoOuue
MPEJCTaBICHUS] O PEHTTEHOBCKUX METOJax aHajin3a M KauyeCTBEHHOM pPEHTreHo(]a3zoBoM
aHanm3e, UASCHTU(UKAIUS BEeIeCTBA 10 JAHHBIM PEHTI€HO(a30BOr0 METO/1a aHAJIH3a.

3. MuHnepaJjiorusi u nerporpagus

OOmme cBeneHUs O MUHepayax: KiacCH(UKAIUs MHUHEPAIOB MO0 XWMHUYECKOMY COCTaBy M
OCHOBHBIE MPEJICTABUTENIN Pa3HBIX KIACCOB, AMAarHOCTUYECKUE CBOMCTBAa MUHEPANOB (T€HE3HC,
Mopdoorusi, XUMHYECKHH COCTaB, IIBET, LBET 4YepThl, OJECK, TBEPAOCTh, CIAWHOCTH,
MPO3PavYHOCTh, IUIOTHOCTH). OmpenereHue MUHEpPAIOB MO0 HUX (PU3MKO-MEXaHUYECKUM
CBOMCTBaM.

[loHATHE O TOPHBIX MOPOJAX: CHUCTEMATHKa TOPHBIX MOPOJ IO TEHE3HCY, KIACCH(PHUKAIHI
MarMaTU4eCKUX M OCaJ0YHBIX TOPHBIX MOPOJ, OINHMCAHWE IMPEACTAaBUTENEH pa3HbIX THUIIOB
TOPHBIX IOPOJ], OCHOBHBIE XapaKTEPUCTHKU TOPHBIX MOpOJ (F€HE3UC, MUHEPAJIbHBIN COCTaB,
CTPYKTYypa, TEKCTypa, TBEPJOCTb, IIIOTHOCTh FOPHBIX Mopon). OmnpeneneHne TOPHBIX MOPOJ MO
uX (pU3MKO-MEXaHUUYECKUM CBOMCTBAM.

4. MeToabl ONITHYECKOI0 AHAJIN3A TBEPAbIX BelleCTB

OcHOBHbBIE MOHSTHS ONTHYECKOTO aHajlM3a TBEPABIX BEIIECTB: NOJSpHU3aLUs U JBOIHOE
JTy4YerpeoMIIEHHE CBETa B KPUCTALIAX, MMOKAa3aTelIu MPEIOMIIEHUs, ONTUYECKHE UHIUKATPUCHI
KpPUCTAJIJIOB BBICILIEH, CpeHEN M HU3IIEH KaTeropuu, IUCHepcus MHAWKATPUCHI, aHU30TPOIHUS
MIOTJIONIEHHS CBETa KpUCTAITIaMH (TIJICOXPOU3M).

Knaccudukanus MHUKPOCKONOB M HMX BO3MOXHOCTH JII MCCIEIOBAaHUS KPUCTAIIIMYECKUX U
aMOp(HBIX BEIIECTB, B TOM YUCIIE U NETPOTrpaduiyeckoro aHaIn3a MHHEPAIOB U TOPHBIX MTOPOJ.

Kpucrannoontuueckuii. 1 MMMEPCHOHHBIM METO/bl aHAJIW3a MUHEPAJIOB U HCKYCCTBEHHBIX
KPUCTAIIMYECKHUX MPOAYKTOB (CTEKIIa, KEPAMHUKH, KIIMHKEPOB).

4. O0beM y4eOHOMH TUCIHUTITHHBI

. B 3auerHnIix | B akanem.
Buabl yueOHoii padorsl

eIMHUIAX yacax
O0mas TpPyA0eMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonraktHas pa6ora (KP): 1,3 48
Jlexiuu (Jlek) 0,9 32
[Ipaktuueckue 3ansatus (I113) 0,4 16
CamocrositesbHas padora (CP): 0,7 24
By KOHTPOJISI: IK3aMeH 1 36

. B 3auerHbIX | B acTpoHomMm.
Buabl yueoHoii padoThI

eMHULIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IVIAHY 3 81
KonTakTtHas padora (KP): 1,3 36
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Jlexiuu (JIek) 0,9 24
[TpakTuaeckue 3austus (I13) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Bua KOHTpOJIS: IK3aMeH 1 27

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI

«CTtpoenue

1

BeIIECTBA»

HCJIL AUCHUIIJIMHBI: - U3YUCHUC BOIIPOCOB TCOPHUU XHMHYECKOH CBSI3H U OJICKTPOHHOI'O

CTpOEHUsI MOJIEKYJl. B HeM ocoboe BHUMaHKE YAETSAETCS YUCHUI0 O CHMMETPUH, TEOPHH TPYII,
a TaKk)Ke MCI0JIb30BaHMIO JJAHHBIX MOHATHI B TEOPUN XUMUYECKOTO CTPOEHHUSL.

2. B pe3yabTaTe u3y4eHHs TUCHHIIHHBI
JOJIZKEH
Obnadams CleTyIONUMU KOMITETCHIIUSIMU:

06yqalomm”lcﬂ Mo nmporpamMmme CrieliuajJiuTera

@opMupyemMble KOMIIETEHIIUH

NHauKkaTopbl J0CTHKEHHsI KOMIEeTeH U

YK-1. CiocobGeH ocymecTBIsTh KPUTHUECKHUHA
QHaJIM3 TNPOOJIEMHBIX CHTyallMii Ha OCHOBE
CHCTEMHOTO 10/1X0/1a, BBIpa0aTHIBATh
CTpaTeruio eicTBUil

YK-1.1. Ananu3upyer npoOJIeMHYI0 CUTYaLUIO
KaK CHUCTEMY, BBIABISAS €€ COCTaBIAIOUIME U
CBSI3M MEXAY HUMU

MK-1-u Cnoco0OeH mmaHupoBaTh padoOTy u
BBIOMpATh  aJCKBaTHBIC  METOIBl  PELICHUS

MK-1-u.1 CocraBisieT oomui ILIaH]
WMCCIIEIOBAHUS U JeTalbHbIE IIaHbl OTIEJIbHBIX|
cTagui

HAy4YHO-UCCIIEI0BATEIBCKUX 3a71a4 B
BEIOpaHHOW 00JacTH  XWMHUHM, XHMHUYECKOU
TEXHOJIOTMH WIM CMEXHBIX C XUMHEW HayKax

MK-1-n.2 BpiOupaer sKCHepUMEHTAIBHBIE H
[pPaCUETHO-TEOPETUUYECKHE METOJbl  PELICHUS
[IOCTaBJICHHOW 3aJjaud UCXOJs U3 HUMEIOIINXCS
MaTepualbHbIX U BDEMEHHBIX PECYPCOB

B pe3ynbrate n3ydeHus IUCHUILIMHBI 00y4atoUIuics JOKEeH:

3name:

OCHOBHEIE COCTABIISIOIIHE MEXMOJIEKYIISIPHBIX B3aMMO/ICHCTBHIA, CTpOCHHUE
KOH/ICHCUPOBAaHHBIX (a3 (KuAKOCTeH, aMOp(HBIX BEIIECTB, KPUCTAIOB M Me3oda3) U HuX
ITOBEPXHOCTEH;

METOJ KOHCTaHT 3KpaHupoBaHus Creiirepa;

CHUMBOJIMKY aTOMHBIX TEPMOB,;

- TeopeTHueckue ocHOBbI MeToja MO B BapuaHTe XIOKKels.

Ymemes:

BBIYHUCIISITH SHEPTHH JIEKTPOHOB B MHOTOYJIEKTPOHHBIX CHCTEMAX;

- TNPOBOAMTH OOO3HAYEHHUS TEPMOB AaTOMOB B OCHOBHOM COCTOSIHUM IO HX 3JIEKTPOHHBIM
dbopmynam;

- TPEACTaBIATH TpapUueCcKy MOJISPHbIE TUarpaMMbl BOJTHOBBIX (DYHKIUH;

MIPOM3BOJIUTH BHIYMCIICHUS TIOPSIIKOB CBsI3€H, 7D (DEKTUBHBIX 3apsI0B aTOMOB,;

UCIIOJIb30BaTh OCHOBHBIE TOHSATHS TEOPUM CHUMMETPUU [UIS HMHTEpPIpETalud XUMHUYECKOU
CBSI3U B KOMILJICKCHBIX COCTUHCHHUSX.

Bnaoemu:

YETKUM IIPEJICTABICHHEM O pe3yibTarax pemeHus ypaBHeHUs [llpeamHrepa it pa3imaHBIX
COCTOSIHUH 3JIEKTPOHA B OJJHOAIEKTPOHHBIX CUCTEMAX.

3. Kpartkoe coaep:kanue AUCUHUIIUHBI:

Pasnen 1. Teopusi xumudeckoro crpoeHusi. KBaHTOBO-MexaHMYecKOe ONUCAHHE ATOMa
BOI0P0J2a (0AHOIJIEKTPOHHBIX HOHOB) H MHOT'03JICKTPOHHBIX ATOMOB

OnHOREKTPOHHBIE BOJIHOBBIE (DYHKIMM aToMa BOAopoaa. KBaHTOBBIE COCTOSHUS 3JIEKTPOHA.
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Pewmenne ypasnenus Illpenunrepa 11t OXHOAIEKTPOHHOIO aTOMa.

Coneprxanne noHsTUH "cTpoeHue BemecTBa' M "CTpyKTypa BemiecTBa'. Pa3inuyHbie acleKThI
TEpMHHA '"CTPOEHHE MOJEKYNI": TONOJOTMYECKUI, I€OMETPUYECKUM, 3JIEKTPOHHBIM U Jp.
VHopsiioueHHbIE U HEYNOPAJOUYCHHbIE CTPYKTYPbl KOHIEHCHUPOBaHHbIX (a3. OO6mwuii 0030p
METO/I0B JKCIIEPUMEHTAIBHOIO M TEOPETUYECKOIrO HM3YYEHHsI CTPOCHMSI MOJIEKYJ U CTPOCHUS
BELICCTB.

OCHOBBI KJIACCUYECKON TEOPUU XMMHUYECKOIro cTpoeHUs. OCHOBHBIE IOJIOKEHUS KJIACCUYECKOU
TEOPUU XUMHUYECKOIO CTPOCHHsA. MOJEKyIApHbIE MOAEIN PA3IM4YHOIO YPOBHS B COBPEMEHHOMU
TEOPHH XHMMHUYECKoro crpoeHus. CrpykTypHas ¢opmyna u rpad Mojekynsl. Benuyusl,
OIpENIeNAIOME T€OMETPHUECKYI0O KOH(QUIypalHuio MOJEKYJIbl: MEXbAJCpHbIE PpacCTOSHMS,
BAJICHTHBIC YIJIbI, BYTPaHHBIE U TOPCHOHHBIC yribl. BHyTpenHee Bpamenue. Kondopmarmm
MOJIEKYII.

BonnoBoe ypaBHenue [lIpenuHrepa — OCHOBHOM IOCTYJIAT KBAHTOBOM MEXAHUKH.

OcHOBHBIE IOHATHA Y IPUHLUIIEI KBAHTOBON XUMUMU.

Pesynprarel pemenust ypaBHenusi llpemmnrepa s aroma Bomopoxda. IIpeoOpazoBanue
KOOpAMHAT U paszeiieHue nepeMeHHbix. Ananus @-, ©- u paguanbHOro ypaBHeHuil. KsaHtoBble
COCTOSIHUS 3JIEKTPOHA B aTOMe Bojopoa. CriuH aiekTpoHa. Dkcnepument Lltepua u ['epnaxa.
BonHoBbIE (YHKIMH 3JIEKTpOHAa B aroMe BoJopoja. AHaIM3 paguaJbHOW U YIJIOBOU
COCTaBJISIIOLIMX COOCTBEHHBIX (PYHKIMH 3JIEKTPOHOB B aTroMeé BOAOpOJa JJs pa3iIMdHbIX
3HaueHui n. QyHKIUKU paUaIbHOIO U YIVIOBOTO PACHpPENEIICHUs] BEPOATHOCTH IEKTPOHOB AJIs
pa3nuHbIX cocTosiHUN. KOHTYpHBIE M NOJIApHBIE AMArpaMMBbl AJIEKTPOHHBIX IIJIOTHOCTEH JUIS
BOJIOPOJI0NIOA00HBIX opOuTaneil. CUMMETpHs aTOMHBIX OpOUTasIEH.

Mexannyeckass Monenp MOJIeKysbl. [loTeHnumansl mapHeIX — B3auMozaecucTBui. Merox
MOJIEKYJISIPHOM MEXaHUKHU IIPU aHAJIU3E CTPOCHUS MOJIEKYJI.

Metoxn Xaptpu-®Poka. Borrossie pynkun mo Xaptpu-®oxy. [IpubiamkeHHBII METOI peICHHS
ypaBHeHus Lllpeaunrepa 1 TOYHOCTH 3TOr0 NpUOIMKEeHUs. PaccMoTpeHue IBUKEHUS AIEKTPOHA
B OIIPENIEIIEHHOM MOJIEIILHOM ITOTEHIUAJIE.

MHOro31€KTpOHHBIE aTOMBI M NEPUOJNYECKAs CUCTEMa XMMHYECKUX d371eMEeHTOB. [IoHATHE O
METO/JIe camocoriacoBaHHoro noiig. BoinHossie pynkiun Crneitrepa. [Ipasuna Cneiitepa. Pacuer
DHEPIUM DJEKTPOHOB M DHHEPrUM HOHU3ALMM aTOMOB C IIOMOIIBIO METOJa KOHCTaHT
DKPaHUPOBAHUS.

Pa3nen 2. DaexkTponHoe crpoeHue atoMoB u [lepuoguvecknii 3aKoH.

[Mpunuun Ilaynu kak ¢yHIaMeHTaNbHBIA MPUHLIMI KBAHTOBOM MexaHuku. CneacTBus u3
npuHuuna Ilaymu.

[IpaBuna Xynna. [lopsgox 3amonmHeHusi opOutaneit. Ilonstue mynbrurieTHocTH. [loHsTHE
BBIPOXKIECHHOT'O COCTOSIHHUS.

CuMBOJMKa TEpPMOB aTOMOB. ATOMHBIE CIEKTpbl M CHMBOJBI TepMOB. Pa3zpelieHHbIe
sHepreTuyeckue cocrosHus no Pacceny-Caynpepcy (I-S-«cBsizby»). IloHsiTHE 0O j-J-«CBSI3UY.
BexTopHas monens aroma. DIeKTpOHHbIE KOHQUTYpallud aTOMOB U 0003HAYEHMsI UX TEPMOB B
OCHOBHOM COCTOSIHUHU.

DJIEKTpUYECKNE WU MarHUTHbIE CBOMCTBA. [IOCTOSIHHBIE BHEIIHHE IEKTPUUECKOE W MArHUTHOE
1oJis. J{MIOJIBHBIMT MOMEHT U MOJSPU3YEMOCTb MOJIEKYJ, MAarHUTHBI MOMEHT M MarHUTHas
BOCITPUUMYHUBOCTE MOJIeKyJ. Dddextrr [llTapka u 3eemana. MarautHo- pezoHancHbie (OI1P u
SMP) wMeroabl UCCIENOBAaHMS CTPOEHUs MoJeKyld. ONTHYECKHE CIEKTPbl  MOJEKYII.
BepostHocT nepexofoB U mpaBuiia 0TOOpa MpH MEPexoax MEXIy pa3iIMuHbIMU KBaHTOBBIMU
COCTOSTHUSIMU MOJIEKYJl. CBA3b CIEKTPOB MOJIEKYJI ¢ UX cTpoeHueM. OnpeeseHne CTpyKTypHbIX
XapaKTEPUCTUK MOJIEKYJI U3 CIEKTPOCKOMNYECKUX TaHHBIX.

Pa3nen 3. Ucnonb3oBanue MeToa MOJICKYJISIDHBIX OpOMTAJIel 1 TEOPHH CHMMMETPHHU JJIsl
ONMCAHUA XUMHYeCKOH cBsA3H. CTpoeHHe KOHAEHCHPOBAaHHBIX (a3.

[TonsiTe 0 MpUOIMKEHHBIX criocobax pemeHus ypasHeHus Llpenunrepa — MeTo1e BOZMYILEHHI
U BapuallMOHHOM MeToJe. BekoBble ypaBHeHHs. Teopusi MOJEKYJISApPHBIX opOuTaiei.
CummeTpus, nepekpbiBaHle OpOUTaIe U KOHTYpHbIE TUarpaMMbl JIEKTPOHHOM INIOTHOCTHU ISt
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JIByX- 1 MHOTO aTOMHBIX MoJieKyJl. Teopema Bupuana. CpaBHenue metogos MO u BC.

Meron MO B Bapuante XmKkens. Tomojgorndyeckue Marpuilbl XIOKKEIs BEKOBOTO
onpeaenutens. Pacder 3(h(EeKTUBHBIX 3apsioB, TOPSAKOB CBsi3ed M HMHIEKCa CBOOOTHOMN
BAaJCHTHOCTH aTOMOB C JEJIOKAJIM30BaHHOW 7-CBA3bI0. IIOpAOK CBA3M M MEXATOMHOE
paccTosiHue.

CooTHo1IEHHE MEKIY 3JIEKTPOHHOHN IJIOTHOCTBIO, MOPSAJKOM CBsI3U U ee 3Hepruu. Ilonsrue o
pacmiupeHHOM MeTtone Xokkensd. Mcnonp3oBaHue Meroga XIOKKEIs B CUCTEMax C
reTepoaTroMaMu.

[ToreHnManbHBIE TOBEPXHOCTH SJIEKTPOHHBIX COCTOSHUN MoJekyd. Mx oOmias cTpykTypa u
pasnnyHble TUNbl. PaBHOBecHble KoH(purypauuu Mojekyla. CTpyKTypHas H30Mepus.
Ontuueckne wu3zomepsl. KonebGanust monekyn. CpenHekBagpaTHUHBIE CMEUICHHS AaTOMOB
(ammumatyael  kosiebanuii). HopmanpHble KoJIeOaHHs, YacTOThl HOPMaJbHBIX KoJIeOaHWUH U
Y4acTOThl OCHOBHBIX KoJIeOaTenbHbIX mepexonoB. Kosebanus ¢ OONBIIOW aMILTUTYIOM.
Bpamenne Moiiekyn Kak Lenoro. PasnuuHele THUIIBI MOJEKYJISPHBIX BOJYKOB. DJIEKTPOHHOE
cTpoeHue MojeKysl. MonekynsapHele opOutanu. HTepnpeTanus CTpOSHHUsI MOJEKYJ Ha OCHOBE
OpOUTANBHBIX MOJENEH.

OCHOBHBIE 3JIEMEHTHI U onepanuu cuMMeTpuu. ['pynmer cummerpun. Kinaccudukanus Moiexys
10 TOYEYHBIM I'PYNIIAM CHUMMETPHH.

OO0mme cBoiCTBa CHMMETPHH BOJIHOBBIX (DYHKIMI M TOTEHIMAIBHBIX TOBEPXHOCTEH MOJICKYII.
Knaccugukanuss KBaHTOBBIX COCTOSIHUH MOJIEKYJ 1O cUMMeTpud. CHMMeTpusi aTOMHBIX H
MOJICKYJIIPHBIX OpOHUTAJICH.

BausiHue cuMMeTpurM paBHOBECHOH KOH(MUIYpaluu siep Ha CBOWCTBA MOJIEKYJI M MX
JMHAMAYECKOE IMOBEJCHHUE (IUMOJIBHBII MOMEHT W MOMEHTHI MHEpIuH, (opMa HOPMAIbHBIX
KOJIeOaHUH, BBIPOXK/IEHUE COCTOSHUM, cOXpaHEeHUE OpOUTAIbHOW CUMMETPHM MPH XUMHUYECKUX
peakuusx u T. 1.). OpOuTaabHbIC KOPPEISLUOHHBIC AT PAMMBI.

[TpuBoguMBIE M HENPUBOAMMBIE IPEACTABICHUS TOYEUHBIX TIPYNI CUMMETpuu. Matpuisl
npeoOpa3oBaHus U MPEACTaBIECHUE TPYyNIbl cuMMeTpun. HenpuBoanMble IpeacTaBieHus U UX
o0o3HaueHust o MaynkeHny. OCHOBHBIE CBOWCTBA HEMPUBOJUMBIX MpezacTaBieHuil. Tabnuiel
XapaKTepoB rPpyml.

Onucanne XUMHMYECKON CBSI3U B KOMIUIEKCHBIX COEAMHEHMSAX C HCIOJIb30BAaHUEM TEOPUU
KPUCTAJJIMYECKOTO MOJISE ¥ TEOPHUH MOJISITUTaH 0B,

Teopuss KpUCTANIMYECKOTO IOJIA. 3aBUCHUMOCTb SHEPrHMM pacUlenjeHus Jura"jgamu d-
opbuTanell KomIuiekcooOpa3oBaTelis OT pa3duYHbIX (DAKTOpoB. DHEprus cradMIn3aluu
KPUCTAIZIMYECKUM TII0JIEM JINTAaHAOB B TOJAX pa3HoM cummerpun. KoBaneHTHBIE CBS3M B
koMmIuiekcax. Hedenokcernueckuit psa nurangos. Dddext Ana-Temnepa m ero BiausHUE Ha
CBOMCTBAa KOMIIJIEKCHBIX COEIUHEHUM.

[IpumeHeHre TeopUM CHUMMETPUHM Ui OOBSICHEHHMS XMMHMYECKOM CBA3M B KOMILJIEKCHBIX
coeauHeHusix. Teopus mons JTUrasaoB. MosekyisipHble OpOUTalud B KOMIUIEKCHBIX HOHAX.
OO6pa3oBaHue TT-CBSI3M B KOMIIJICKCHBIX MOHAX.

Mounekynbl OpPOCTBIX M KOOPAWHALIMOHHBIX HEOPraHWMYecKUX coenuHeHuil. IlommsnepHsie
KOMIUIEKCHbIE COeIuHEHHs. XenaTbl. CTpOe€HHME OpraHM4ecKux coeauHeHui. I[lommsapaHsl.
DneMeHToopraHuueckue coenuHeHus. Meramuionensl. CoelMHEHUs BKIIOYEHHS (KJIATpaThl).
Potakcans! u kateHansl. @ymnepensl. [loaumepsl 1 GHOMONIUMEPHI.

Crpoenne KoHAEHCHUpPOBaHHBIX (a3. CTpyKTypHas Kiaccu(uKalus KOHICHCUPOBAaHHBIX (a3.
WneansHple kpuctamibl. KpucTaiiel ¢ HEMOIHOW yNOPSAAOYEHHOCTBIO. /[JOMEHHBIE CTPYKTYpHI.
XKunkue kpucramisl u npyrue mesodassl. AMopdubie BemmectBa. Kuakoctu. OcoOeHHOCTH
CTPOEHHS MOJIMMEPHBIX (as3.

CrpoeHne XUAKOCTeH M aMOp(HBIX BEIIECTB. MTrHOBEHHas M KoJeOaTeNbHO- ycpelHEHHas
CTPYKTYypa >KUJIKOCTH. ACCOLIMATHI U KiacTephl B KUAKOCTIX. COBpeMEHHbIE METO/Ibl OMHUCAHUS
CTPYKTYpBI xuakoctedl. daykryanunn u xoppensiuonHsle ¢pyHkuuu. Crenuduka amopdHoro
coctosiHus. CTpyKTypa MPOCTBIX KUAKOCTEW. PacTBophl HeanekTpoauToB. CTpyKTypa BOIBI U
BOJIHBIX pPacTBOpPOB. CTPYKTypa >KUAKUX 3JIEKTPOIUTOB. Mulemioo0pa3oBaHie M CTPOEHHE
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MMIIEILI.

Crtpoenune Mezodas. Onpeaenenne me3oda3. MeTonbl u3ydeHus: X CTPYKTypbl. [lmactuueckue
kpuctayuibl.  JKuakue — KpucTauibl  (HEMAaTHUKH, CMEKTHKH,  XOJECTEPUKH H  Jp.).
KuakokpucTamuinueckoe COCTOSHUE B OMOJIOTHYECKUX CUCTEMAX.

Crpoenue kpuctaiioB. Kpucraimuyeckas pelierka U KpUCTaUIMYECKasi CTPYKTypa. PeanbHbie
Kpuctayibl. Tumbl  gegexkToB B peadbHbIX Kpuctamax. CuMMeTpuss KpUCTAJLJIOB.
Kpucramnorpadguyeckue To4YeuHbIE TPYIIBl CHMMETPHH, THUIBl pPEUICTOK, TOHSATHE O
MPOCTPAHCTBEHHBIX TPYIINaX CHUMMETPUM KPUCTAJUIOB. ATOMHBIC, MOHHBIC, MOJIEKYJISIPHbIE U
Jpyrue THIBI KPUCTALIOB. llemoueuHble, CIOMCTBIE M KapKacHble CTPYKTYphl. JluHamuka
Kpuctayuimueckod  pemetku. @DoHoHHbI  crnekTp. CTpoeHuHe  TBEpIAbIX  PACTBOPOB.
YHopsA0YEHHBIE TBEPABIE PACTBOPHI.

[ToBepxHOCTh KOHJIEHCUPOBAaHHBIX (pa3. OCOOEHHOCTH CTPOEHHSI MOBEPXHOCTH KPUCTALIOB U
xuakocteid. CTpyKTypa TpaHUIlbl pa3jesia KOHICHCUPOBAaHHBIX (a3. MoJIEKyIIbl U KIIACTEPHl HA
noBepxHocTU. CTPyKTypa aJcOpOLMOHHBIX CIIOEB.

4. O0beM y4eOHOMH TUCHUTITHHBI

. B 3auernbix | B akangem.
Buabl yueOHoii padboThI
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY IIaHY 3 108
KonrakthHas pa6ora (KP): 2,2 80
Jlexiuu (JIek) 0,9 32
[Tpaktuueckue 3anstus (I13) 1,3 48
CamocrosiTesqbHasi padora (CP): 0,8 28
Buj koHTpOJIS: 3a4eT ¢ OLEeHKOil

Buabl yueOHoii padboThI B 3a4eTHEIX B acrp.

eIMHUIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIJIMHBI 10 Y4eOHOMY IJIAHY 3 81
KonTakTHas padora (KP): 2,2 60
Jlexiuu (JIek) 0,9 24
[Tpaktuueckue 3anstus (113) 1,3 36
CamocrositebHas padora (CP): 0,8 21
Bujx koHTpOJIS: 3a4eT C OLEHKOM

4.4.3 IucuMIJIMHbBI BAPMATHBHOM YacTH (TUCHUIIUHBI 0 BHIOOPY)
AHHOTanus paboydeii mporpaMMBbl TUCITUTUTMHBI
«P0oJ1b IMYHOCTH B UCTOPHUH JISI XUMHKOB)

1. Hesab AMCHMIIMHBI:

— (hopMuUpOBaHHE Yy CTYJEHTOB KOMIUIEKCHOTO IPEACTaBIECHUS O POJIM U MECTE JIMYHOCTU B
UCTOPUYECKOM TIpoliecce, Ooyiee MOAPOOHOr0 3HAKOMCTBA C OHOrpaUuecKUMHU JaHHBIMH
HUCTOPUYECKUX IEPCOHAINM, WX JEITEIBHOCTH W TBOPYECTBE B KOHKPETHO-HCTOPHUYECKOM
HepuoJie U KOHTEKCTE KOHKPETHBIX BHYTPM W BHEIIHENOJUTHYECKHUX peajuid, ommuoOKax H
MOJIBUraX, IIEHHOCTHBIX OPUEHTHPAX U TyXOBHO-HPABCTBEHHBIX MCKAHUAX, MOJBHKHUYECKOM
XapakTepe AeATeIbHOCTH, B3aUMOIECHCTBUH C IPYTUMU NIEPCOHATUAMMU.

2. B pe3ysibTare u3y4yeHus TUCHHUIIMHBI 00y4YAIOIIHIACs 10 MporpaMMe creluaInTera
JMOJIKEH .

Obradoams CIEAYIOIUMU KOMIIETCHIIUSIMU:

DopmupyeMbie KOMIIETEHIUN NHauKaTOphl JOCTHKEHUS] KOMIIETEHIIMH
'YK-5. CniocoGen ananu3upoBath ¥ yuuThiBaThY K-5.1. AHanu3upyer BAKHEUIINE
azHooOpa3ue KYJBTYD B MPOLECCEUICOTIOTUUECKUE M LIEHHOCTHBIE CHCTEMBI,
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MEKKYJIBTYPHOTO B3aUMOICHCTBHS cOpMHpOBABIIHECS B XOJAE HCTOPHYECKOTO
pa3BUTHS, OOOCHOBBIBACT AaKTYaJIbHOCTh HX
MCITOJIb30BaHUS npu COIMAIEHOM "
mpodeccnoHaTbHOM B3aUMOJICHCTBUU

VK-6.1. OueHuBaeT CBOM pPECYpChl U UX|
MpeaeIIbI (JIMYHOCTHBIE, CUTYaTHUBHBIE,
BpPEMEHHBIC), ONTHMAaJIbHO WX HCIOJB3YET IS
YCTICTITHOTO BBITIOJTHEHUS TOPYYEHHOTO 3a/IaHUs
YK-6.2. Omnpenenser MIPUOPUTETH]
mpodeccCHOHATLHOTO ~ pOCTa H  CIIOCOOBI
COBEPILICHCTBOBAHHSI COOCTBEHHOM
NMesITeIbHOCTH Ha OCHOBE CAMOOLICHKH 10
BBIOPAHHBIM KPUTEPHSIM

YK-6.3. BeoicTpanBaer ruOKyro
NPOPECCUOHATIBHYIO TPACKTOPHIO, HCIOIb3YS
MHCTPYMCHTBI HEMPEPBIBHOTO 00pa3oBaHUs, C
Y4ETOM HAKOILJICHHOTO OIIBITA
pohecCUOHATLHOM JESTSIIbHOCTH 71
NMMHAMUYHO  W3MEHSIONIUXCS  TpeOOBaHMMA
pBIHKA TPy/a

'YK-6. CriocoOeH onpeensiTh U peaJu30BbIBaTh
MPUOPUTETHI COOCTBEHHOW JEATEIBHOCTH U
CIIOCOObI €€ COBEpIICHCTBOBAHUS HAa OCHOBE
CaMOOIICHKM W 0Opa3oBaHMsI B TEUCHUE BCEU
PKU3HU

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yUaIOLIUICS T0JIKEH:

3name:

- OCHOBHBIC JTalbl U KIIOYEBbIe COObITHS HUcTOpuuM Poccum U Mupa; 0coOEHHOCTH
Pa3JIMYHBIX KOHKPETHO-UCTOPUUYECKUX IIEPUOJIOB;

- O6uorpaduueckue JaHHbIE BBIIAIOLINXCS JIeATeNIell OTeUeCTBEHHOM UCTOPUH;

- MOTHBBI IIOCTYIIKOB HMCTOPHMYECKHMX J€ATEleH, BIMSHUE WX JCUCTBUH Ha XOJ
HUCTOPHUYECKOIO MPOoLEcca;

- pa3IuYHbIE TOUYKHU 3PEHUS Ha MECTO UCTOPUUECKUX NepcoHanii B uctopuu OredecTsa.
Ymemes:

- COOTHOCHTH OOIIME HCTOPUYECKHE TPOLECChl M OTAETbHbIE (DAKThI; BBIBIATDH
CYILIECTBEHHbIE YEPThl MCTOPHUYECKUX IPOLECCOB, SBIEHUH M COOBITHH; aHATU3UPOBAThH
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

- dopMynupoBaTh M  apryMEHTHUPOBAaHO OTCTaWBaTh COOCTBEHHYIO MO3MILHUIO IO
Pa3INYHBIM NPOOJIeMaM HUCTOPHH.

Bnaoemp:

- IIPEACTABJICHUAMH O POJIA INYHOCTH B UCTOPUH;

- KaTE€rOpUiTHO-NIOHSTUHHBIM aIllapaToM U3y4aeMO# IUCLUIUINHEI;

- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB.

3. Kpatkoe conep:kanue Kypca

Beeoenue. 3aoauu cneyxypca. Ero HayuyHas ¥ MUpPOBO33peHUecKas cocTaBisitomue. OCHOBBI
MCTOYHUKOBEAUECKUX 3HAHUI. CBEJEHMS O KHA3BSAX B PYCCKOW JETONMCHOW Tpaauuuu. JKutue
CBATBIX KaK UCTOPUYECKNN UCTOYHUK. /|HEBHUKM U NMHCbMa KaK UCTOPUYECKU UCTOYHUK. B. H.
TarumeB kak mHoHep ucTopuueckoi Hayku. boppba M. B. JloMoHOCOBa ¢ HOpPMaHHCKOM
Teopueil n e€ aropamu. Benukne yuenbsie-ucropuku: H. M. Kapamsun; C. M. Conosses; U. E.
3abenun; B. O. Kirouesckuit; JI. H. I'ymunes; H. M. pyxunun; H. 5. DiinensMan u ero >xaHp
KU3HEOINCAHNS U3BECTHBIX HCTOPUYECKUX JINYHOCTEM.

Monyns 1. Ot Pycu saseiueckoit k Pycu xpuctunanckoi. Kusasp-Boutens CpdArocias -
IIPEOJIOJIEHNE XPECTOMATUHHOIO IVISTHIA W pa3HbIE OLEHKH €ro JIEATEIbHOCTH B UCTOPUUYECKON
Hayke; KHIruHsg Ombpra — mepBas XpUCTHAHKa W aBTOP HAJIOTOBOM pedopMmbl, JETOMUCHBIE
ceefeHus o Hell; Bnagumup I Kpecturens — ot BapBapcTBa K XpUCTHAHCTBY; SpociaB Mynpsiii
— Oopbba 3a Bimacth; pedopMbl; BKiIaa B (GOPMHPOBAHUE JPEBHEPYCCKOW KYJIBTYPHOM
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napagurMbl; 3aKOHOATENBCTBO Spociasa.

Mooynv 2. Pycckoe monawecmso u pycckue cesmole. CBatbie bopuc m ['me6 kak cHUMBOJIBI
PYCCKOM BOMHCKOW CjaBbl, OLIEHKA WX IMOJBUIAa C TOYKU 3PEHHUS PYCCKOTO CPEIHEBEKOBOIO
MeHTanuTeTa; MuTponosut Mmapuon u ero «CnoBo o 3akone u biarogatny; xutue deogocus
[Teuepckoro; Cepruii PagoHexckuii — TyXOBHBIH CHUMBOJ PycH, «MI'yMeH 3eMIIM pPYCCKOI»;
Kupunn benosepckuii — ocHoBaTeNnb beno3epckoit 0OUTEN W HOBBIX MPUHIIMIIOB MOHAIIECKOM
JKU3HM U €ro CIOJABWKHUKH; KHA3b-MydeHUMK Muxaun SpocnaBuu TBepckoil; ONpUYHBIN
mutponoautT @Dununm (KosbraeB), ero AyXoBHBIM MpoTecT NpOoTUB ToiuTuku KMBana [V
naTpuapx I'epMoreH M ero pojb B OpraHM3allid CONPOTUBIIEHMS IOJILCKUM HHTEPBEHTaM B
CmyTHOE BpeMs.

Mooyne 3. Pycckue kusazvs — 3awumuuku Omeuvecmea. Bnanumup MoHomax, ero 6oppba 3a
peooeHre TEeHJEHIMH pa3npoOneHHocT Pycu, BoeHHble moxoxabl, «YcraB Bnagumup
BceBonoguua» u «lloydenue nersm». Benukuii kHs3p Asekcannp HeBckwmii — «ao0exman, HO
HeroOenuM ObL»; BeIUMKHA KHs3b [Mutpuit MBanoBuu JloHckol; kHI3b Muxamn MBaHoBuY
Boporteiackuit — cnacutens OtedectBa. Kusazp Muxaun BacunbeBuu Cxonun-lllyiickui, ero
JKU3Hb U BOCHHBI T€HUM.

Mooynw 4. [laponu pycckoti gounckou cnagvl. A. B. CyBOpOB — MOJIKOBOJEI], HE MPOUTPABIINIA
Hu oxHoit OutTBbl. KHs3p I'. A. IloTremkuH — HeusBecTHble (DakThl 00 M3BECTHOM 4YEJIOBEKE.
['enepan M. A. Munopanosud — «CyBopoBa MHUTOMEII CiaBbl». | eHnanbHbie GrioToBoasl O. .
VYmaxkos u I1. C. Haxumos.

Mooynw 5. Poccutickue umnepamopsl u ux cnoogudxcHuky. Anexcannp JlanminoBud MeHIIUKOB U
®eodan [TpokonoBuY — UCOTHUTEND U UIeoor eTpoBckux pedopm. E. P. Jlamkoa — «iryu
cBera B TeMHOM IapctBe»? Pedopmarop M. M. CrnepaHckuii: OT cliaBbl K m3rHaHuoo. M. X.
PelitTepH — reHuid WIM «pacTpaTyUK POCCUMCHX TeppuUTOopuii»?; «BaM HyXHBI BEIUKHE
NOTPsICEHUs, MHE HY)KHa Benukas Poccus» - xu3sp u gaesuus [1. A. CronpinuHa.

Mooyne 6. «Cepebpanviti 6ex» pycckou Kyabmypvl. Pycckuil MoIepHH3M B KYJIbTYpE.
Hamnpapnenus B mos3uu, UX BUIHEUIINE TpeacTaBUTENd. Pycckuil MoaepH B U300pa3uTeIbHOM
uckyccrse. [estensHocTs KHATMHU M. K. TenumeBoil no noanepkke pyccKux Xyd0KHUKOB U
NOMYJISIpU3allUd  PYCCKOro HUcKyccTBa B EBpome. Pycckue 0s1aroTBOpUTENM UM MELIEHATHI.
dunocodckas Mpicab «CepedpsHoro Beka». M3narensckoe neno B koHie XIX - Hayane XX Beka
Mooyne 7. Jlyxoenoe pazsumue cogemckoeo obwecmsa ¢ 60-e — 80-e 2o0vl. «OtTenens» B
COBETCKOW KynbType. Bnagumup Beicoukuii — pynop rpaxkiaaHckoro mnpotecra. Coerckas
catupa: A. Paiikun. uccunentckoe nsuxkenue: A. I'annu, A. CaxapoB. ABTOpCKas IECHs Kak
SIBJICHHE B MJICOJIOTHH U KYJIbTYpPE, HalpaBiIeHus, Hanbosee N3BECTHBIE MTPEICTABUTEIH.

Mooyne 8. Konomenckoe — namsamHuk apxXumexkmypol, UCMOPUU, HPUPOObL, KVIbMYpbi.
Okckypeust B Mysei-ycaap0y Kosnomenckoe. KosnomeHckoe - 3acTbiBIIee B KaMHE PYCCKOE
cpenHeBeKkoBbe. HoBbIe TEHAECHIIMM B apXUTEKType - IIATPOBbII CTUIIb B XPaMOBOM 30I4ECTBE.
3HakoMCTBO ¢ ObITOM pycckux mapeil. Ilerp JImutpueBnu bapaHoBckuii — ocHOBaTenb Mys3es-
ycanp0bel Konmomenckoe. Hcrtopuueckue coObiTusi Ha Tteppuropun KomomeHckoro u  ux
YYaCTHUKH.

4. O6beM y4eOHOM TUCIUTITHHBI

. B 3auerHbIX | B akagem.
Buabl yueOHoii padorsl
eIMHULAX yacax
O0mas TpPyA0eMKOCTh JMCHHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
AyIMTOpPHbIE 3aHATHS: 1,3 48
Jlexunn 0,9 32
[IpakTUueckue 3aHATHSI 0,4 16
CamocTosiTejibHasi padoTa: 0,7 24
Buj koHTpOJIS: 3auer
. B B :
Buabl yueOHoii padoThI JaHCTHRIX actp
eIMHUIAX yacax
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O01asi TPYA0eMKOCTh THCIUIIIMHBI N0 Y4e0HOMY IJIAHY 2 54
AYIUTOPHBIE 3aHATHSI: 1,3 36
Jlexiuu 0,9 24
[IpakTUueckue 3aHATUS 0,4 12
CamocTtosiTesibHas padora: 0,7 18
Bu KOHTpoOJIs: 3auer

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«KyJabTypoJiorusi 1jisi XdkMMKOB)

1. Heab (ucuunaiuHbI:
- TpuoOpeTeHue CTYIEeHTAaMH KOMILJIEKCHBIX

3HaHUM O NpUHOUIIAX W 3daKOHOMCPHOCTAX

(YHKIMOHUPOBAHUS KYJIBTYPhl B 0oOmiecTBe, (POPMHUPOBAHUE IIHPOKOTO CIEKTPa HEHHOCTHBIX
OpHUEHTAILNM, BOCIIUTAHNUE TEPIIMMOCTU U YBAKEHUS K CUCTEMAaM UJCANIOB U LICHHOCTEH IPYroro
KYJIBTYPHOI'O TUIIA, HUHTEJUIEKTYaJIbHOE U HPABCTBEHHOE PAa3BUTHE CTYACHTOB.

2. B pe3yjbTare H3YyUYCHUS TUCHUIIJINHBI oﬁyqammnﬁca Mo mnporpamMme cCreuMaJIuTeTa

HOJIKeH
Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

dopMupyeMble KOMIETEHITUN

NuaukaTopbl 10CTHXKEHUST KOMIIETEH U

YK-5. Ciocoben aHanu3upoBaTh U yYUTHIBATH
pa3HooOpasue KYJIbTYP B nporuecce
MEKKYJIBTYPHOTO B3aUMOICHCTBHS

YK-5.1. AHanuzupyer BAKHEHILINE
U/1€0JIOTUYECKHE M LEHHOCTHBIE CHCTEMBI,
cOopMHpOBABIINECS B XOJA€ HCTOPHUECKOTO
Pa3BUTHS; OOOCHOBBIBAET AKTYaJbHOCTh HX|
MCIIOJIb30BaHUS npu COLIMAJIbHOM "
npogeccuoHaIbHOM B3aUMOAECHCTBUU

YK-6. Ciocoben onpenensiTh U peaan30BbIBaTh
NPUOPHUTETHl  COOCTBEHHOW JAEATENBHOCTH |
CITIOCOOBI €€ COBEpIIEHCTBOBAaHUS Ha OCHOBE
CaMOOIICHKH M 0Opa3oBaHMSI B TEYEHHE BCeEil
PKU3HU

YK-6.1. OueHuBaeTr CBOM pecypchl U HUX
Mpe/IeIbl (JTMYHOCTHEIE, CUTYyaTHBHEIE,
BPEMEHHBIC), ONTUMAIBHO WX HCIOJB3YeT IS
YCHICTITHOTO BBITTOJIHEHHUS TIOPYYEHHOTO 33/1aHHSI

YK-6.2. Omnpenensier MIPUOPHUTETH]
npodecCHOHANBHOTO  pOCTa M CIIOCOOBI
COBEPILICHCTBOBAHMS cOOCTBEHHOM

NMesTeIbHOCTM HAa OCHOBE CAaMOOLCHKH 10
BBEIOPAHHBIM KPUTEPHSIM

YK-6.3. BeicTpanBaer ruOKyro
Mpo(ecCHOHATIBHYIO TPACKTOPUIO, HCHOIb3YS
MHCTPYMEHTBI HENPEphIBHOIO 00pa3oBaHUs, C

Y9eTOM HaKOILJIEHHOTO OTIBITA
npogeccuoHaTbHON JeATETbHOCTH "
IMAHAMUYHO  W3MEHSIONMUXCS  TpeOOBaHU

bIHKA TPYyJa

B pesynbpraTe n3y4eHns AUCIUTUINHBI O0YYArOIINNACS TOJDKEH:

3namo:
MOHATUMHBIN anmnapar KyJbTypOJIOTHH;
TEOPETHYECKUE OCHOBBI KYJIbTYpPOJIOTHH;

(GbOpMBI U TUTIBI KYJIBTYPBI;

0a30Bble IEHHOCTH KYJIbTYpHI;

yMETh OOBACHUTH (PEHOMEH KYJIbTYPHI, €€ POJIb B YEIOBEUECKOU KU3HEACITEIBHOCTH;
CrocoObl MPUOOPETEHNS, XPAHEHUS U TIepeladul COIIMOKYIbTYPHOTO OTIBITA,

TEOPUIO U UCTOPUIO MEXKKYIBTYPHOU KOMMYHHKAIUU.
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Ymems:

- IIPUMEHATH [TOJIyYCHHBIEC 3HAHUS B IIPOLIECCE;

- 001agaTh KyJIbTypOJOIHUECKOW KOMIIETEHTHOCTBIO, ITpeIoararolieil Haauumue
OIIPEACIEHHON COBOKYITHOCTH 3HAHMI;

- CaMOCTOSTEJIBHO OCBaUBATh LICHHOCTH MUPOBOM U OTEUECTBEHHON KYJIbTYPHI.

Bnaoempw:

- COBOKYIHOCTBIO 3HaHUH, 00€CHEYMBAIONIMX MIUPOKYIO JSPYAULUI0 U KYJIbTYPHBIH
Kpyrosop;

- HaBBIKAMU MPOYKTUBHOTO JIEJIOBOTO OOIICHUS C MPEICTABUTEISAMHU PA3IIMIHBIX KYIbTYD;
- YBaXEHUEM K KYJIbTYPHBIM LICHHOCTSIM.

3. Kpatkoe coep:kaHue Kypca

OcHOBHBIE IPOOJIEMBI TEOPUU KYIbTYpbl. KynabTyposiorus ajis XUMUKOB Kak Hayka. [IpoGnema
IIPOUCXOXKICHUS U ONpeAeseHus KyiabTypbl. CUCTEMA KYJIbTYpbI, CTPYKTypHasl LIEIOCTHOCTh U
3aKOHOMEPHOCTH (DyHKIIMOHMpOBaHUA. Mozenu cucteMHoro nojaxona. KyiabTypa kak 3HaKoBoO-
cCUMBOJIMYECKas cucreMa. J[MHaMuKa W TUNoJOru3auust KyapTypel. [IpoOnemsl nuHaMuku
KyJbTypbl. Tunosornsauus KyinbTypbl. [IoHATHE COBPEMEHHON KYJIbTYPBI M POJb POCCUHCKON
KYJBTYpHl B €€ JanbHeimeM pa3Butuu. [lomudonus MupoBoil KynbTypel. MUp KyIbTYpHI U €€
KyJIbTypHbIE MHpBL. B3aumoneiictBue KylbTyp: OCOOEHHOCTb, B3aUMOCBS3b, JHAJIOT.
JIoMHMHAHTBI KyJIbTypHOroO pa3Butus Poccumn.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3auerHbIX | B akanem.
Buabl yueOHoii padorsi
eIMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 110 Y4eOHOMY IJIAHY 2 72
AyIMTOpPHbIE 3aHATHSI: 1,3 48
Ulexmuu 0,9 32
[TpakTHUeCcKHe 3aHsITHSI 0,4 16
CamocTosiTe/ibHasi padoTa: 0,7 24
Buja koHTpOJIS: 3auer
Buabl yueOHoii padorsl B auerHbix B acrp.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh IMCIHUIIJIMHBI 10 Y4eOHOMY IIAHY 2 %4
AyIMTOPHBIE 3aHITHS: 1,3 36
Jlexmun 0,9 24
[IpakTHYECKHE 3aHATHUS 0,4 12
CamocTrosiTeibHas padora: 0,7 18
Bujx koHTpOJIS: 3ager

AnHoTams paboueil mporpaMMbl TUCIUITITUHBI
«CouuoJiorus Ajast XUMHKOB)

1. IeJb AUCHUIIMHBI:

— HAy4YUTh CTYACHTOB 3()(PEKTUBHO HUCIIOJIb30BATh CPEACTBA MHHOBAIIMOHHBIX HH(POPMAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH B CHUCTEME O0Opa30BaTEeNbHOIO IMpOIEcca; HAYyYUTh Crocobam
BJIQJICHUS METOJOJIOTHeH, TEeXHOJOoTuel U MpakTUKOM pa3paboTku coBpeMeHHBIX WK-
TEXHOJIOTUH, OPUEHTHPOBAHHBIX HAa PEANTM3ALMUIO MICUXOJIOTO-TIEAArOrHUeCcKuX 1eaei ooyueHus
Y BOCIIUTAHUS.

2. B pe3ysibTare u3y4yeHus TUCHHUIIHHBI 00y4YAIOIIHIACs 10 MPporpaMMe creluaInTera

JOJIZKEH .
Obradoams CIEAYIOIUMU KOMIIETCHIIUSIMU:
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dopMupyeMble KOMIIETEHIIUN NHaukaToppl 10CTHKEHUSI KOMIIETeH M

YK-5. Cniocoben ananu3upoBaTh U yuuThiBaThY K-5.1. AHanuzupyer BAKHEHIINE
pa3sHooOpasue KYJIBTYp B IPOLIECCEUICOTOIMUECKHE W LIEHHOCTHBIE CHCTEMBI,
MEXKKYJIBTYPHOTO B3aUMOICHCTBUS copMHpOBaBIINECS B XOA€ HCTOPHUYECKOTO
Pa3BUTHS; OOOCHOBBIBAET AKTYaJlbHOCTh HUX
MCII0JIb30BAHUS npu COLIMAJIbHOM u

npodeccrnoHaTbHOM B3aUMOICHCTBUU

YK-6.1. OuenHuBaer CBOM pecypchl M UX
Hpe/IeIb (JTMYHOCTHEIE, CUTYyaTHBHEIE,
BpPEMEHHBIE), ONTHUMAJIbHO WX HCIIOJB3YeT JUIs
YCHEIITHOTO BBITMOJIHEHHUS TIOPYYSHHOTO 33/1aHHS
YK-6.2. Omnpenensier IIPUOPUTETB]
npodecCHOHANBHOTO  pOCTa M CIIOCOOBI
COBEPLICHCTBOBAHMUS cOOCTBEHHOM
NMEeATeIbHOCTH Ha OCHOBE CaMOOLCHKH II0
BBIOPAHHBIM KPUTEPHSIM

YK-6.3. BeicTpanBaer THOKYIO
NpOpECCUOHATBHYIO TPACKTOPHIO, HCIOIb3YS
MHCTPYMEHTBI HENPEPHIBHOTO 00pa3oBaHUs, C
y4ETOM HAKOTIJICHHOTO OTIBITA
npodeccroHanbHON JeATEILHOCTH u
NMMHAMUYHO  W3MEHSIOMIUXCS — TpeOOBaHMMA
pBIHKA TpyJa

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOM JICSTENILHOCTH U
CIIOCOOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE
CaMOOLICHKH U O00pa30BaHUS B TEYCHHE BCEi
PKU3HU

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00Y4atoLUUics JOKEeH:

3namo:

- OCHOBBI T€JIarOTUKH JIEKTPOHHOI'O O0YUYEHHUS;

- CHOCcOOBI COBEPILIEHCTBOBAHUS MEXaHU3MOB YIPaBJICHUS CUCTEMOW 00pa30BaHUs Ha
OCHOBE HCIOJIb30BaHUS aBTOMAaTU3MPOBAHHBIX OAHKOB JJAHHBIX HAYYHO-TIEIarOrnYeCKOi
uH(popMalnu, HTHPOPMAIIMOHHO-METOANYECKUX MaTEPHaioB, KOMMYHUKAlMOHHBIX CETEH.
Ymems:

- OCYILECTBIIATh  MH(POPMALMOHHO-YUEOHYI0, 3KCIEPUMEHTAIbHO-UCCIIEI0BATENBCKYIO
JeSITeNIbHOCTh, pa3HOOOpa3HbIE BUIbI COBMECTHOM J1€ATENbHOCTH M0 00paboTKe HHPOpMaIUY;

- MCIIOJIb30BaTh KOMIIBIOTEPHBIE TECTUPYIOLIUE, TUATHOCTUPYIOLINE METOAUKH KOHTPOJIS U
OLIEHKH YPOBHS 3HaHUH 00y4yaeMbIX.

Bnaoemp:

- HaBbIKaMHU pa3pa0OTKH HOBBIX METOJOB OOYYEHHS C HCIOJIb30BAaHHMEM KOMITBIOTEPHBIX
TEXHOJIOTHIA;

- crocob6amMu opraHu3aluy IPYIIOBOM, IPOEKTHON pabOTHI.

3. Kpatkoe conep:xanue Kypca

Mooyns 1. InpopmaTu3zanust oOpa3zoBaHus Kak (HakTop pa3BUTHS OOIIECTBA.

Ilenn u 3a7a4M KCHOJB30BAHUS HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
oOpazoBanun MHpopmanmoHHble W KOMMYHHUKallMOHHbIE TEXHOJOTMM B pealu3aluu
UHPOPMALIMOHHBIX W WH(GOPMAIIMOHHO-IEATENILHOCTHBIX ~ Mojeneili B~ 0oOydeHHH.
WudopmannoHHble M KOMMYHUKAllMOHHBbIE TEXHOJIOTMH B aKTHBM3AllMHM I103HABATEIbHOU
JESATEIIBHOCTH Y4aIUXCsl.

NudpopmaninoHHble ¥ KOMMYHHMKAI[MOHHBIE TEXHOJOTHMH B peaM3allud CUCTEMBbl KOHTPOJIS,
OLIGHKM M MOHHUTOPHMHIA YYEOHBIX JOCTHKEHMH YYalMXcsl. DKCIEPTHbIE M aHATUTHYECKHE
METOJbl B OIICHKE DJIEKTPOHHBIX CpeICTB ydeOHoro Ha3HaueHus. HdpopmanuoHHble Hu
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B YUEOHBIX MTPEIMETAX.

4. O0beM y4eOHOH JUCHHUIIINHBI
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. B 3auerHbIX | B akanem.
Buabl yueOHoii padoTsl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2 72
AYJIUTOPHBIE 3aHATHSI: 1,3 48
Jlexmuu 0,9 32
[IpakTUueckue 3aHATUS 0,4 16
CamocrosiTesibHas padoTa: 0,7 24
Bua koHTpOJIA: 3auer
Buabl yueOHoii padoTsl B 3auerbix B acrp.
eIMHUIAX yacax
O011as1 TPYA0€MKOCTh JHCHHUILIHHBI M0 Y4€OHOMY IJIAHY 2 54
AYIUTOPHBIE 3aHATHSI: 1,3 36
Jlexiuu 0,9 24
[IpakTUueckue 3aHATHS 0,4 12
CamocTosiTeIbHas padoTa: 0,7 18
Buja kouTpoJs: 3auer

AnHoTanus paboueil mporpaMmbl TUCIUITIIMHbI
«ConmnanbHO-NOJINTHYECKAS HCTOPHSA AJIsI XHMHKOB
1. leap JMCHUIIMHBI:— IPUOOPETEHNE CTYAECHTAMM Hay4yHBIX 3HAHUN B 00JIACTH COLMAJIBHO-
MOJIMTUYECKOMN KHU3HU 0011ecTBa uepe3 aHanu3 ucropun Poccun XX-XXI BB.

OCHOBHBIMHU 3a7a4aMH JUCIHUIUIMHBI SBISIOTCS: (OpMUpOBAHUE MPEACTABICHUN 00
OCHOBHBIX JTamax couuaibHO-nouTudeckor ucrtopuu Poccunm B XX-XXI BB.; ocMmbIciieHHe
HCTOPUYECKOTO OIbITa MOCIEIHEr0 CTOJNETHS, U3yYeHUE BCEU IeMH COLUATbHO-MOIUTUYECKIX
COOBITUH B HMX IEJIOCTHOCTH, B MPUYMHHO-CICACTBEHHBIX CBS3SIX W IPOTHUBOPEYUBBIX
pe3yabTaTax; COJCWUCTBHE  TOJUTUYECKOW  COIMAIM3allUM  CTYACHYECKOM  MOJIOACKH,
dbopMUpOBaHUE y CTYIEHTOB IPAKJAHCKUX Ka4eCTB, YyBCTBA MAaTPUOTH3MA.

2. B pe3yJabTare n3yuyeHus JUCIHUIIUHBI 00y4YaIOMiicsi MO MporpaMMe ClnenuaJInTeTa
JOJIKEH
Obnadoams CIEeAYIOIUMU KOMIIETEHIIUSAMU:

@opmMupyeMble KOMIETEHIHMH MHauKaTopbl 10CTHKEHUS] KOMIIETEHIU i

'YK-5. CniocoGen ananu3upoBath U yuuThiBaThY K-5.1. AHanusupyer BaXKHEHIINe
pa3HooOpasue KyIbTYp B IPOIECCEUICOTOTMUECKE U IIEHHOCTHBIE CHCTEMBI,
MEKKYJIBTYPHOTO B3aUMOICHCTBHS copMHpOBABIINECS B XOJA€ HCTOPHUECKOTO
Pa3BUTHS; OOOCHOBBIBA€T AaKTYyaJlbHOCTh UX

MCTIOJIH30BAHUS npu COLIMAIBHOM u

npodeccoHaIbHOM B3aUMOACHCTBUU

YK-6.1. OueHuBaeT CBOM pecypchl M UX
peaesbl (JTMYHOCTHEIE, CHTYyaTHBHEIE,
BPEMEHHBIC), ONTUMAIBHO UX HCIOJB3YET IS
YCHIEIITHOTO BBITTOJIHEHHUS TIOPYYSHHOTO 33/ 1aHHSI
YK-6.2. Omnpenensier MIPHOPHUTETH]
MpoeCCUOHAIBHOTO ~ pocTa M CHOCOOBI
COBEPIICHCTBOBAHMS cOOCTBEHHOM
NMesITeIbHOCTM Ha OCHOBE CAMOOLEHKH 10
BBIOpAaHHBIM KPUTEPUIM

YK-6.3. BeicTpanBaer ruOKyro
MpoGECCHOHATBHYIO TPAEKTOPHIO, HCIOIB3YS
MHCTPYMEHTBI HENpPEephIBHOTO 00pa3oBaHus, C

'YK-6. CriocoOeH onpeeNiaTh U PeaTn30BbIBaTh
MPUOPUTETBI  COOCTBEHHOW JESTEIBHOCTH W
CIOCOOBI €€ COBEPIICHCTBOBAHHMS Ha OCHOBE
CaMOOIICHKA M O0pa3oBaHUs B TCUCHHE BCEH
PKN3HU
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yIETOM HAKOIUICHHOTO OTIBITA
rmpodeccrnoHabHOM e TEIIbHOCTH "
IIMHAMHYHO  U3MEHSIOIIUXCA  TpeOOoBaHUH
pBIHKA Tpy/a

B pesynbrare u3ydeHus AUCHUIUIMHBI 00 yJarOIIUIACS TOJKEH:

3namo:

- OCHOBHBIE (aKTHI M COOBITUS COITMaNIbHO-TToMUTHYecKOi nctopuu Poccnn XX-XXI BB.;

- CYLIHOCTb, XapaKTep M OCOOEHHOCTU OCHOBHBIX 3TaIllOB COLMATIBbHO-TNIOJIMTUYECKON HCTOpPUU
Poccun HOBelIIErO BpEMEHY;

- 001111€e 3aKOHOMEPHOCTH COL[MAIbHO-TIOJIUTUYECKOI 0 MPOLIECCa;

- MECTO H POJIb PA3IMYHBIX COLMAIBHBIX TPYII B OOIIECTBE;

- BJIMSHHE TOCyJapCTBa M OTHEIbHBIX OOIIECTBEHHO-TIOJIMTUYECKUX CHJI HAa HCTOPUYECKHUH
pouecc.

Ymemo:

- AQHAJIA3UPOBATh W IIOHMMATh MHPOBO33PEHUYECKHME, COLMAIBHO U JMYHOCTHO 3HAYHUMBbIC
Ipo0JIeMbl HCTOPUYECKOTO MTPOLECCa;

- BECTU JIUCKYCCHIO, apTYMEHTUPOBAHO OTCTAMBATh CBOIO IO3ULIUIO 110 aKTyaJIbHBIM COLIMAIBHO-
HOJUTUYECKUM COOBITUSIM COBpeMeHHOM uctopun Poccun;

- OPUEHTUPOBATHCS B CUCTEME COBPEMEHHBIX COLUAIIBHO-TTIOIUTUYECKUX TEXHOJIOTU;

- YMETb OIpENeNATh CHEHU(PUKY U MECTO OTHAENbHBIX COOBITUH W SBICHUH B COLMAJIBHO-
nosmtraeckor ucropun Pocenn XX-XXI BB.

Bnaoemp:

- KaTErOpUaJIbHO-TIOHATUMHBIM alllapaTOM U3y4aeMOM JUCLUIUIVHBL,

- METOJaMHU COLUAIbHO-ITOJIUTUYECKOTO aHalIN3a OOIECTBEHHOM KU3HM;

- HaBbIKaMM IOJUTUYECKOW KYJIbTYphl JJsl BHIPAOOTKHM CHCTEMHOTO, LEJIOCTHOIO B3IVIAJA Ha
COLUAJIbHO-TTOJIUTUYECKHE COOBITHS.

3. Kpatkoe cogep:kanue Kypca

Pa3nea 1. 'ocynapceTBo n nouruyeckasi Bjactb B ucropun Pocenn (XX-XXI BB).

1.1. [Ipenmer conmanbHO-NONUTHYECKON ucTopuu Poccum.

MecTo conManbHO-TIOJIMTUYECKON UCTOPUH B CUCTEME UCTOPUYECKOro 3HaHus. Monenu
IIOHUMAaHUsg W  HMHTEPIPETALMM  COLMAIBHO-TIOJIMTHYECKOro  mpouecca.  llonsaTuiiHo-
KaTeropuaJIbHbIA amnmapar, MeToAbl, QyHKIMHM COLUANbHO-IOJUTHYECKOW uctopuu. Tpanuiuu
MIOJINTUYECKOTO AaHAJIM3a HCTOPUYECKOrO MpOLEecca B OTECYECTBEHHOW HayKe. XapakTep H
0COOEHHOCTH MOJIMTHUECKOH KylbTypsl Poccuu.

1.2. Tocynapctio B uctopuu Poccun (XX-XXI BB.).

[Tonstue rocymapctBa u ero ¢yHkuuu. Dopmbl MpaBleHUS U TOCYIAPCTBEHHO-
TEPPUTOPUATBHOTO  ycTpolicTBa. V3MeHeHuss @opm TmpaBieHMsT U TOCYJapCTBEHHO-
TeppUTOpUaANBbHOro ycTpoiictBa B ucropuu Poccun XX-XXI BB. IIpobraemsr popmupoBanus u
pa3BUTHS NapjaMeHTapu3Ma, MPaBOBOr0 rOCyAapcTBa M IpaxaaHckoro odmiectBa B Poccun B
XX-XXI BB.

1.3. DBomorus nmonutuaeckoro pexxuma Poccnn B XX-XXI BB.

[ToHsiTHE M TUIBI MOJIUTUYECKUX PEKUMOB. ToTamuTapusM, aBTOPUTAPU3M, IEMOKPATHSL.
CoBpeMEHHBIE TEOPUH JEMOKPATHUH.

[Tonmutnyeckuit pexxum napckoil Poccum. Ilomutmueckue pexumbl  COBETCKOTO
rocynapcrsa. [lonmntruecknii pexxum coBpemeHHon Poccun.

Pa3nes 2. OcHOBHBIE COMAJIBLHO-TIOJMTHYECKHE NTponecchl B ucropuu Poceun XX-
XXI BB. ¥ X CyOBbEKTHI.

2.1. Uneonoruu u napTUM B colMaNbHO-ToNuTHUecKoi ucropun Poccun XX-XXI BB.

Hcropust craHoBiIeHUs NapTHil M nmapTUiiHONW cucteMbl B Poccum. IlaptuitHas cucrema
coBpeMeHHOM Poccun.
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XapakTepUCTUKA OCHOBHBIX HUJICOJOTHUYECKUX TEUEHUN COBPEMEHHOCTH U UX OTPAKECHUE
B ucropun Poccum XX-XXI BB. .

2.2. Peomtonuu u peopmbl B HOBeiiel ucropun Poccun.

PeBostoniuist 1 peopMbI: TOHATHE U CYIITHOCTh. PEBOJIONMH B POCCUMCKON UCTOPUHU U UX
nocnencteus. Pedopmbr XX Beka. I[Ipobrnembl MonepHu3anuu coBpeMmeHHOW Poccum.
PedopmupoBanue COBpeMEHHOTO POCCUHCKOTO O0IIECTBA: TPOOIEMBI U TIEPCIIEKTHBHI.

2.3. XapaKkTepucTruKa COMMAbHO-KIACCOBOM CTPYKTYPBI POCCHIICKOTO OOIIECTRA.

[ToHsiTHE CONMANIBHO-KIACCOBOM CTPYKTYpPBI: COCJIOBHS, KJIACChl, COI[MAJIbHbBIC T'PYIIIHI.
Tpanchopmanus cOnMaIbHO-KIACCOBOM CTPYKTYPHI OOIIECTBA HA PA3IMYHBIX dTalax HCTOPUU
Poccumn.

Pa3znen 3. Hannonanbuele oTHomeHus1 B Poccun XX-XXI BB. BHenIHAs1 MOJIMTHKA
Poccun B HOBeli1Ieli HCTOPUM.

3.1. HanmonanpHbIEe OTHOIIEHU U HallMOHanbHas moinutuka Poccun XX-XXI BB.

Ocob6ennoctun  popmupoBanusi Poccun KkKak MHOTOHAIIMOHAJIBHOTO TOCYIapCTBa;
XapaKTEPUCTUKA €€ HALIMOHAIBHOIO cocTaBa. HanmoHanbHO-rOCYy1apCTBEHHOE CTPOUTENBCTBO B
Poccuu: ot umnepun K deaepanyu. ITHOMOJUTHIESCKHE TTPOIIECCH B COBPEMEHHOM Poccuu.

3.2. Buemnss nonutrka Poccun (XX-XXI BB.).

HanmonanbHble MHTEpPECHI W BHEWIHSSA NMONUTHKA. BHemHssa nmonutnka Poccum B Hawame XX
BeKa. MHpOBBIE BOWHBI M M3MEHEHHS B CHUCTEME MEXIYHApOJHBIX OTHOIICHWUW. BHemHss
noautuku Poccun Ha coBpemMeHHOM 3tane. Mecto u poJsib Poccun B COBpeMEHHOM MUDE.

4. O0beM y4eOHOM TUCHUTITHHBI

. B 3adyernnix | B akagem.
Bupabl yueOHoii padoThI
eTMHHUIAX yacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 2 72
AYIUTOPHBIE 3aHATHSI: 1,3 48
Jlekuun 0,9 32
[TpakTHUeCKHE 3aHSTHSI 0,4 16
CamocTosiTe/ibHasi padoTa: 0,7 24
Buj koHTpOJIS: 3auer
Buabl yueOHoii padorsl B 3auerbix B acrp.
eIMHHUIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 10 Y4€0HOMY ILIAHY 2 54
AYAUTOPHBbIE 3aHATHS: 1,3 36
Jlexuu 0,9 24
[TpakTHueckue 3aHsITHs 0,4 12
CamocTosiTe/ibHasi padoTa: 0,7 18
Buja kouTpoJs: 3auer

AHHOTanus paboyeil mporpaMMbl TUCIHUTUTMHbI
«XHMMHUS IreTePpOUMKINYECKUX COeAMHEHH I

1. IeJb AUCHUIIMHBI:

— O03HAKOMJICHHE C COBPEMEHHBIMH IPEJICTABICHUSIMH O CHCIU(PUKE CHHTE3a U PEaKIMOHHOU
CIIOCOOHOCTH TeTEPOIUKITMYECKAX CUCTEM, JTOTOTHSIOIIEee 0a30BbIH KypC OpraHuIeCKOd XUMUN
U XHMHU TETEpOIMKIOB ¢ ©0a30BbIM  aKIEHTOM Ha PEaKIHUOHHYI0 CIHOCOOHOCTHh
(hapMaKoOJOTHIECKH AKTHBHBIX T€TEPOITUKIIOB.

2. B pe3yabTaTe u3yyeHHs JMCHUIJIMHBI 00y4AIOIIUIICA MO MPOrpaMMe ClelHATIUTETA
JMOJIZKEH

O06nanath cIeayIOIMMH KOMIIETEHITUSIMH:

| DopMupyeMble KOMIIETEHIIUN | MinamkaTopbl JOCTHIKEHHS] KOMIIETEeHIMI |
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VYK-1 CnocobeH oCymecTBIATh KPUTHYECKHH
QHaM3 MPOOJIEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT'O MOJIX0/1, BBIpa0aTHIBATH
CTPATEruI0 ICUCTBUI

YK-1.3 Kputndecku OIeHUBAEeT HAJEKHOCTh
MCTOYHUKOB  MH(popMmanuu,  paboTaer ¢
MPOTUBOPECYMBOM HMH(OpPMALME W3 Pa3HBIX
MCTOYHHUKOB

VK-6. CriocoOeH OoIpeessiTh U peaTi30BbIBATH
MPUOPUTETH COOCTBEHHOW JESTEIBHOCTH U
CIIOCOOBI €€ COBEPILICHCTBOBAHHS Ha OCHOBE
CaMOOIIEHKH W 00pa3oBaHHUS B TEUYCHUE BCEH
PKM3HH

VK-6.1. OueHuBaeT CBOM pPECYpChl U UX|
MpeIebl (TMIHOCTHBIE, CUTYaTUBHBIE,
BpPEMEHHBIC), ONTHMAaJIbHO WX HCIOJB3YET IS
YCTICTITHOTO BBITIOJTHEHUS TOPYYEHHOTO 3a/IaHUs

YK-8. CnocobeH co3gaBaTh W TOJJIEPKUBATH
0e30MacHbIC YCIOBUS JKH3HEACATEIBHOCTH, B
TOM 4YHCJIC ITPHU BOSHUKHOBCHUHN I-Ipe3BbI‘-IEllt/’IHLIX

YK-8.3. BoisBasier mnpoOiieMbl, CBSI3aHHBIE C
HAapyIICHUSIMA ~TEXHHKH O€30MacHOCTH  Ha|
pabouem Mecte; MmpearaeT MEpONpUsATHIX T10

CUTYalHil

IK-1-u Cnoco0GeH mmaHupoBaTh paboOTy u
BBIOMPATh  aJIeKBaTHbIE  METOJbl  pEILEHUs
HAaYYHO-HCCIIEI0OBATEILCKUX 3aga4 B
BbIOPAaHHOW  OOJIACTM ~ XUMMH, XHMHYECKOH
TEXHOJIOTUH WJIM CMEKHBIX C XUMHUEH HayKax

PEOTBPAICHHUIO YpEe3BbIYaHbIX CUTYAlIu
MNK-1-n.1 Cocrasnsier o0t iaH]
MCCIICJIOBAHMSI U JIeTANbHbBIC TUIAHBI OTJEIbHBIX
CTauii

MK-1-0.2 BpiOupaeT >SKCIEpUMEHTAIBHBIC W]
[PAaCUETHO-TEOPETUYCCKIE METOJIbI  PEIICHHS
MOCTaBICHHOW 3a/1a4yll UCXOMAS M3 HUMEIOLIUXCS
MaTepUATbHBIX H BPDEMEHHBIX PECYpPCOB
MNK-2-u.1 [IpoBoauT
CIIeLMaIU3UPOBAHHON uH(popManuu
MaTeHTHO-MH(POPMAIIMOHHBIX 0a3axX JaHHBIX

IK-2-u CnocobeH MNpPOBOJAWTH MATEHTHO-
MH(}OpPMaLlMOHHBIE UCCIIEJIOBAHUS B BHIOpPaHHOM
00J1aCTH XMMHH W/WJIM CMEKHBIX HaYK

IIOUCK
B|

B pe3ynbraTe u3yueHus: AUCUUILIIMHBI 00 yYaOLIUIICS TOJKEH:

3uamop:

cAenaTh BBIBOJ O THIE PEAKIMOHHONW CIOCOOHOCTH TeTepPOIMKIA HCXOAS H3 €ro
CTPYKTYpHOU (POpPMYIIBL.

Ymemo:

TUTAHUPOBATh CUHTE3 LIEJEBON CTPYKTYPHI BO-TIEPBBIX, IyTEM BBEIACHHS U MOAH(PUKALINU
GyHKIIMI B pa3nuyHble TOJNOKEHHUS TeTepolrKia (Ha OCHOBE H3yYEHHBIX MATTEPHOB
PEaKIIMOHHOW CMOCOOHOCTH) W BO-BTOPBIX, HAa OCHOBE 0a30BBIX MPHUHIIMIIOB CO3JIaHUS
reTePOLMKIMYECKOrO SApPA MYTEM [UKIM3ALUN WIN PELUKIA3ALNAM.

Bnaoemu:

COBPEMEHHBIMH CHHTETHUYECKUMHU METOJIaMU, B TOM uuciie ¢hapMaleBTUUECKH aKTUBHBIX
CTPYKTYP, IPUMEHUTEIBHO K XUMHUH T'€TEPOIUKINYECKUX COCTUHEHUN.

3. KpaTkoe coaep:kaHue Kypca

Beenenue

XUMHUS TeTePOLUKIMYECKUX COEAUHEHUM KaK OJUH U3 BAXXHEWIIUX PA3JAEIOB OPraHUYECKOU
xumuu. [IpenMer M 3amauM COBPEMEHHOM XUMHUM TIE€TEPOLMKIMYECKUX COeNMHEeHMi. Poib
TeTePOIMKINYECKUX COCTMHEHUN KaK CHHTETHYECKUX W MPUPOIHBIX OMOIOTHYECKH aKTHUBHBIX
BEIIECTB. B3aMMOCBSA3b XUMHUM TE€TEPOUUKINYECKUX COCIUHEHUN C MEIULIMHCKOW XUMHEH M
XAMHEHN MTECTULIUIOB.

[TpuntMIIBEI KIacCUUKAITIN U COOPKU TETEPOUKIHIECKUX CTPYKTYP

Homenkmnarypa reTeporukinieckux coennHeHuil. OCHOBHbBIE TPUHIIUIIBEI COOPKHU T€TEPOLIMKIIOB.
DyYHKIIMOHATBHBIE TPYIIITbI, UCHOJIb3YEMBIE ISl TOJYYEHHUS TETEPOLMKINYECKUX CUCTEM.
[IaTHYIEHHBIE TETEPOLMKIIBI C OJTHUM T'E€TEPOATOMOM

Homenknarypa. IlpupogHsie M CHHTETHYECKHE OMOJOTUYECKH-AaKTUBHBIE COCAMHEHUS B PAIY
MATUWICHHBIX TETEPOIMKIOB C OJHUM TerepoaToMoM. [lupponsl, GpypaHsl u THOPEHBI U UX
KOHJICHCHPOBAHHBIC AHAJIOTH: WHAOJNBI, THaHadTeHb W OeH30dypaHbl. MeTonbl CUHTE3a H
XuMHYeckne cBoicTBa. (OcoO0eHHOCTHM (YHKIIMOHANBHBIX 3aMelieHHbIX. CpaBHHUTETbHAs
pEaKIMOHHAs CIOCOOHOCTh PAa3HBIX MATUWIEHHBIX TeTEPOLUKINYECKUX CHCTEM C OJIHUM
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reTepoaToMoM.

[IIecTuuseHHBIE TETEPOLUKIIBI C OAHUM IE€TEPOATOMOM

[TpupoaHble M CHHTETHYECKUE OHMOJIOTMYECKH-aKTUBHBIC COCTUHEHUS B ALY LIECTUUWICHHBIX
TETEPOLMKIOB C OOHMM TIeTepoaroMoM. IIMpuanHBI, XUHOIMHBI, W30XWHOJUWH, IHPaHbl U
OeHzonupanbl. MeToJbpl CHHTE3a M XMMHUYECKHE CBONCTBA, OCOOEHHOCTH (DYHKIIMOHAIBHBIX
3aMelleHHbIX.  CpaBHUTENbHAs  pEaKk[UOHHAas  CIIOCOOHOCTb  pa3HbIX  IIECTHUWIEHHBIX
TreTEPOLUKINYECKUX CUCTEM C OHUM I'€TepOaTOMOM.

[TsaTHuIeHHBIEe TETEPOLMKIIBI C IByMsI U OoJiee reTepoaToMaMu

Knaccupukamuss u HOMEHKJIATypa NSTHWICHHBIX TEeTEPOLMKIOB C JAByMsS U Ooisee
rerepoatomMamu. IIpupogHble U CHHTETHYECKHE OMOJIOTMYECKU-aKTUBHBIE COCIUHEHMS B Psly
azon0B. IIMpasomnel, M30KCA30JIbI, UMMAA30JIbI, THA30Jbl U HMX KOHIACHCUPOBAHHBIC AHAJIOTHU.
I'eTeponnKIIBI C TPEMS U YETBIPbMS reTepoaTOMaMu. MeTOIbI CHHTE3a U XMMUYECKHE CBONUCTBA,
0COOEHHOCTH NATHWICHHBIX IISCTHWICHHBIX TETEPOIMKINYECKUX CHCTEM C ABYMS M Oolee
reTepoaTroMaMu.

[IlecTruneHHbIE TETEPOLUKIIBI C ABYMS T'€TepOaTOMaMu

[IpupoaHble M CHHTETHYECKHE OMOJIOTMYECKU-AaKTUBHBIE COCIMHEHHs B pALy JWA3UHOB.
IInpuna3zuHel, TMPUMHUIMHBI, TUPA3UHBI U UX KOHJACHCUPOBAHHBIC aHAIOIM. MeTOoIbl CUHTE3a U
XMMHUYECKHE CBOMcTBa. Meroapl CHUHTE3a M XMMHUYECKHE CBOMCTBA, 0OCOOEHHOCTH
(yHKIIMOHAJIbHBIX  3aMelleHHbIX. CpaBHUTENbHAs pEaKLUUOHHAs CIIOCOOHOCTb  pa3HBIX
LICCTUYWIEHHBIX I€TEPOLIMKINYECKUX CUCTEM C IBYMS IE€TEpPOaTOMaMHU.

4. O0beM y4eOHOMH TUCHUTITHHBI

. B 3adyernnix | B akagem.
Bupabl yueOHoii padoThI
eIUHHNIAX yacax
O01as TPyA0eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY IIAHY 3 108
AYyIHTOPHBIE 3aHATHUSI: 1,8 64
Ulexmuu 0,9 32
[TpakTHyeckue 3aHATHS 0,9 32
CamocTrosiTesibHasi padoTa: 1,2 44
Bua kouTpoJs: 3adeT ¢ OEHKOH
Buabl yueOHoii padorsl B auerHbix B acrp.
eIUHHUIIAX yacax
Oo0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 YYeOHOMY TJIAHY 3 81
AyIUTOPHBbIE 3aHATHS: 1,8 48
Jlexuu 0,9 24
[IpakTUueckue 3aHATUS 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33
Buj koHTpoOJIS: 3ader c oneHkoM

AHHOTanus pabodei mporpaMMbl TUCIHUTUTMHbI
«IlmaHupoBaHHe MHOIOCTYIIEHYATOr0 CHHTE3a B OPraHUu4eCcKOH XUMHID)

1. IeJab AUCHUTIMHBI:

— oOydYeHHe CTYJCHTOB YMEHHUIO HCIIOJNIB30BaTh OJHY W3 BKHEUIIMX  CTpaTeruid
PETPOCHHTETUYECKOTO aHalM3a — CTPATeTHI0 MOIIHOTO YIPOUIAIOIIEro TpaHchopma — B
pa3paboTKe OPUTHHATILHBIX METOJOB CHHTE3a OPTAHUYECKUX COSIMHEHU.

2. B pe3yabTare u3ydeHusl AMCHHUILUIMHBI OOYYAKIIUICHA MO MporpaMme CrHelHAIHTETa
JTOJIKEH

OO6nanaTh CIeayOIMMI KOMIIETCHIIUSIMU:

\ dopmMupyemMbie KOMIIETEHIIUN \ NHaukaTopbl 10CTHKEHUSI KOMITETEeH M i \
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VYK-1 CnocobeH oCymecTBIATh KPUTHYECKHH
QHaM3 MPOOJIEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT'O MOJIX0/1, BBIpa0aTHIBATH
CTPATEruI0 ICUCTBUI

YK-1.3 Kputndecku OIeHUBAEeT HAJEKHOCTh
MCTOYHUKOB  MH(popMmanuu,  paboTaer ¢
MPOTUBOPECYMBOM HMH(OpPMALME W3 Pa3HBIX
MCTOYHHUKOB

VK-6. CriocoOeH OIpe/essiTh U pealTi30BbIBATH
MPUOPUTETH COOCTBEHHOW JESTEIBHOCTH U
CIIOCOOBI €€ COBEPILICHCTBOBAHHS Ha OCHOBE
CaMOOIICHKM W 0Opa3oBaHMsI B TEUCHUE BCEU
PKM3HH

VK-6.1. OueHuBaeT CBOM pPECYpChl U UX|
MpeIebl (TMIHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIC), ONTHMAaJIbHO WX HCIIOJIB3YET JUIS
YCTICTITHOTO BBITIOJTHEHUS TOPYYEHHOTO 3a/IaHUs

YK-8. CnocobeH co3gaBaTh W TOJJIEPKUBATH
0e30MacHbIC YCIOBUS JKH3HEACATEIFHOCTH, B
TOM 4YHCJIC ITPHU BOSHUKHOBCHUHN I-Ipe3BbI‘-IEllt/’IHLIX

YK-8.3. BoisBasier mnpoOiieMbl, CBSI3aHHBIE C
HApyIICHUSIMA TEXHHKH O€30MacHOCTH  HA
pabouem Mecte; MmpearaeT MEpONpUsATHIX T10

CUTYalHil

IK-1-u Cnoco0GeH mmaHupoBaTh paboOTy u
BbIOMpPATh  aJIeKBaTHbIE  METOJbl  pEILEHUs
HAaYYHO-HCCIIEI0OBATEILCKUX 3aga4 B
BbIOPAaHHOW  OOJIACTM ~ XUMMH, XHMHYECKOH
TEXHOJIOTUH WJIM CMEKHBIX C XUMHUEH HayKax

PEOTBPAICHHUIO YpEe3BbIYaHbIX CUTYAlIu
MNK-1-n.1 Cocrasnsier o0t iaH]
MCCIICJIOBAHMSI U JIeTANbHbBIC TUIAHBI OTJEIbHBIX
CTauii

MK-1-0.2 BpiOupaeT >SKCIEpUMEHTAIBHBIC W]
[PAaCUETHO-TEOPETUYCCKIE METOJIbI  PEIICHHS
MOCTaBICHHOW 3a/1a4yll UCXOMAS M3 HUMEIOLIUXCS
MaTepUATbHBIX H BPDEMEHHBIX PECYpPCOB
MNK-2-u.1 [IpoBoauT
CIIeLMaIU3UPOBAHHON uH(popManuu
MaTeHTHO-MH(POPMAIIMOHHBIX 0a3axX JaHHBIX

IK-2-u CnocobeH MNpPOBOJAWTH MATEHTHO-
MH(}OpPMaLlMOHHBIE UCCIIEJIOBAHUS B BHIOpPaHHOM
00J1aCTH XMMHH W/WJIM CMEKHBIX HaYK

IIOUCK
B|

B pe3ynbrate n3ydeHus IUCLUILIMHBI 00Y4atoLIUics JOKEeH:

3namo:

OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS OPTaHUYECKUX PEeaKLUii;

MOHSITHS PETPOCUHTETUYECKOTO aHAIN3a: PETPOH, CUHTOH.

Ymems:

UCIOJIb30BaTh  BAKHEWIIWE TOHATUS PETPOCHHTETHYECKOrO aHalW3a: MOIIHBIN
yhOpoIlamuid  TpancpopMm, pEeTpoH, CHHTOH, CHHTETHYECKHI SKBUBAJIEHT CHUHTOHA B
IUTaHUPOBAaHUH MHOT'OCTAIUIHHBIX CHHTE30B OPTaHUUECKUX COCTUHEHUH.

Bnaoemp:

METOJIJaMHU PETPOCUHTETHYECKOTO aHAIN3A.

3. Kpatkoe cogep:kanue Kypca

Mooyne 1. Pempocunmemuueckuu ananu3. Ilonatus tpancpopma, perpoHa. CHHTOHBI M HMX
CHUHTETHUYECKHE SKBHBaJIEHThl. CUHTETHUYECKOE «JepeBo». OlleHKa BO3MOKHBIX IyTeH CHHTE3a.
CuHTe3bl JnUHeWHble M KoHBepreHTHble. Kiaccudukanus TpaHCPOpPMOB, MpeacKa3zaHHUe
TpancopmoB. Pacunensitonue tpancgopmsel. Pacunenenune nenu (CHD), pacunenenue nukia
(RD), ormennenne ¢ynkiuonanpHoir rpynnsl  (FGD). Counenstomme TpaHc(hOPMEI.
Counenenne B 1ukia (RR), BBegenune gynkumonanbHoit rpymmsl (FGA). Tpancdopm 3ameHsl
onHoW  ¢yHkuMoHambHOM rpymmel  Ha apyryto  (FGI). Tpanchopm mnepemenieHus
¢yuknuonansHoi rpynmsl (FGT). Tpanchopm neperpynnupoBka (Rt). MonodyHKIIMOHaIbHBIE
peTpoHbl M HX TpaHcopMbl. ['MApOKcHIbHAS TpylHma Yy HACBIIICHHOTO aToMma yriepoja.
AMUHOTpYIINIa y HAaChIIEHHOTo aroma yriepona. KapOonunbHas rpynma B alblerujiax H
keroHax.3.4 JIBoiiHas yriaepoa—yrieponaHas cBs3b. 1, 3-JlueH. bupyHkunoHaabHbIE PETPOHBI U
UX TPaHC(POPMBI:

Mooyne 2.1, 2-Jugpynxyuonanvusie pemponst; 1, 3-JludyHKIIMOHANBEHBIE pEeTPOHBI; 1, 4-
JudyHkumoHanbHble peTpoHbl; 1, 5-/ludyHKIIMOHATbHBIE PETPOHBI;

Mooyne 3. Luknuueckue pempoHsl u ux mpauncgopmul: TpexuneHHble UK. YeTblpexuleHHbIe
k1. [Iarranennsie k. [lectnaneHApIe TAKIT.
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4. O0beM y4eOHOl JUCHUIJIMHBI

. B 3avernbix | B akagem.
Buabl yueOHo# padoThI
eIMHUIIAX yacax
O01as TPyA10eMKOCTh JMCHUILIUHBI N0 Y4e0HOMY IIAHY 3 108
AyIMTOPHbIE 3aAHSITHS: 1,8 64
Ulexuu 0,9 32
[TpakTUyeckue 3aHATH 0,9 32
CamocrosiTe/ibHasA padoTa: 1,2 44

Bua koHTpoOJIs:

3a4der ¢ OLEHKOM’

. B 3auyeTHBIX B acrp.
Buabl yueOHoii padoTsl

eIMHHUIIAX yacax
O01mast TPy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
AyIMTOPHbIE 3aAHSITHS: 1,8 48
Jlexrun 0,9 24
[IpakTHyecKue 3aHATUS 0,9 24
CamocrosiTe/ibHasA padoTa: 1,2 33

Bujx koHTpOJIS:

3a4der ¢ OLEHKOM

AHHOTanus padouyeil mporpaMmsbl TUCITUTLTAHBI
«CrnenuajJbHbIii OPraHNYeCKUuil CHHTE3»

1. Heab aucuunaiuHbI:

- q)OpMI/IpOBaHI/IC Y CTYACHTOB CUCTCMbI OCHOBHBIX MOHSTHH O METO4ax OpFaHI/I‘IeCKOﬁ XHUMHH,
HeO6XO,I[I/IMHX JJI1 TIOHUMAaHUs U OIIMCAaHHA IIPOHCCCOB OPTraHUYCCKOT'O CHHTE3a.

2. B pesyabTare HM3y4eHMs AUCHMILIMHBI 00y4YaloIIMiic 1O NMporpaMMe cHelHAJTUTETa

JOJIZKEH .
OO06nanath cneAyrOIMMMH KOMIETEHITUSIMH:

dopmupyembie KOMIETEHIIUT

NuaukaTopsl J0CTHKEHUs] KOMIIETEH U

YK-1 CnocoGeH ocCymecTBIATh KPUTHUECKHI
QHaJ M3 TPOOJIEMHBIX CHTyalldii Ha OCHOBE
CHCTEMHOTO HOAXO0/1a, BbIpa0aThIBaTh
CTPATEruI0 ACHUCTBUI

YK-1.3 Kpuruuecku OLIEHMBAET HaJAEKHOCTb
MCTOYHUKOB  HMHpopMmamnuu, paboTaer cC
NPOTUBOPEUMBON HMH(OpMane u3 pasHbIX
IMCTOYHHUKOB

VK-6. CiocoOGeH onpeaensaTh U peaaTn30BbIBaTh
[PUOPUTETH COOCTBEHHOM JEATEIBHOCTH U
CHOCOOBI €€ COBEpLICHCTBOBaHMS Ha OCHOBE
CaMOOLIEHKM M 00pa3oBaHUs B TEUCHHE BCEH
PKU3HU

YK-6.1. OueHuBaer CBOUM pecypchl M UX
MPEIEITbI (JTMIHOCTHBIE, CUTYaTHUBHEIE,
BpPEMEHHbBIE), ONTHUMAJIbHO UX MCIOJB3YeT JUIs
YCIICIITHOTO BBITIOJTHEHHUS TIOPYIESHHOTO 33 JaHHS

'YK-8. CnocobeH co3maBaTh M IOJJICPKHBATH
0e30MacHbIe YCIOBUS JKU3HENESATEIBHOCTH, B
TOM YHCJIE€ P BO3HUKHOBEHUH YPE3BBIYANHBIX
cUTyarun

YK-8.3. BoisBisier mpoOiieMbl, CBSI3aHHBIE C
HapyIIEHUSIMU ~ TEXHUKH O€30MacHOCTH  Ha|
pabouem Mecte; MpeIaraeT MEpPONPHUATHIX T10
MPEeJOTBPALLICHUIO YPE3BbIYAHBIX CUTYAIHH

IIK-1-u CnocobeH mnnaHupoBaTh paboTy U

BHIOMpATh  aJ€KBaTHBIE  METOIbI  PELICHHS
HAyYHO-UCCIIE0BATEIIbCKUX 3a1a4y B
BHIODAaHHOW  OOJIACTH  XHMHH, XHUMHYECKOH

TEXHOJIOTHH WJIM CMEKHBIX C XUMHUEH HayKax

MK-1-u.1 CocraBiseT o0t IU1aH
MCCIIEIOBAaHMSI U JIeTaJbHbBIE IJIAHBI OTAEIbHBIX
cTagui

IK-1-n.2 BpiOupaer sKCHepUMEHTAIbHbIE H
PacYeTHO-TEOPETUYECKHE METOJAbl  PEIICHHS
MOCTaBJICHHOW 3aJaud UCXOJs U3 HUMEIOIINXCS
MaTepHATLHBIX ¥ BPEMEHHBIX PECYPCOB

IIK-2-n1  CnocoOeH NpoBOJWTh MATEHTHO-

MK-2-n.1 IIpoBogut TIOMCK
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MH(OpPMaAIMOHHBIE MCCIICOBAHUS B BRIOpAaHHOMCIICITHATU3UPOBAHHOM uHpopmarun B
00JIaCTH XUMHH W/UIIM CMEXKHBIX HayK MaTEeHTHO-MH(POPMALIMOHHBIX 0a3aX JaHHbBIX

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yYaOLIUICS T0JIKEH:
3namo:
- OCHOBHBIC MOHATHUSA U METOJIbl OPraHUYECKOH XUMHHM Ul peleHus NpoecCuOHaIbHbBIX
3a/1ay;
- OCHOBHBIC 3aKOHOMEPHOCTH CBS3M XMMHMYECKHX CBOMCTB OPraHMYECKHX BEILECTB C UX
CTPOCHUEM;
- CIOCOOBI  IIOJyYEHUS OCHOBHBIX KJIACCOB
TpaHchopMay OCHOBHBIX (DYHKIIMOHAJIBHBIX TPYIIIL.
Ymems:
— IPOBOJUTH AHAJIU3 CXEM CHHTE3a MPUMEHHUTENIBHO K IPOLECccaM IOJy4eHHs OpraHuYeCcKUX
COCIUHEHUH,
— IPUMEHATh TEOPETHYECKHE 3HAHMS Ha TPAKTUKE U MCIOJIb30BaTh B CBOeH pabore
COBPEMEHHBIE METO/Ibl OPraHMUECKON XUMHUH,
- 000CHOBaTh BHIOOP TEMbI HAYYHOTO HCCIEAOBaHUS, (POPMYIHPOBATh €ro LETU U 331aduH,
BBIOpATh M CIIOCOOBI UX PEIICHHS.
Bnaoemu:
- METOAAMU OpPraHWYECKOM XMMHHU JUIi pelleHus NpoQecCHOHaIbHbBIX
CoJIepKaTeIbHON MHTEPIIPETALMU [TOJyUYEHHBIX PE3Y/IbTATOB,;
- COBPEMEHHBIMU TEOPETUYECKUMHU  INPE/ICTaBICHUSIMU
OOBSICHEHUS! CTPOEHUS U CBOWCTB OPraHMYECKUX BELIECTB,;
- HaBBIKAMHU COCTABJICHUS TUIAHUPOBAHUS M ONTUMH3AINN CXEM IOJIy4EHHsI OPraHUYECKUX
COEIMHEHUH 3aJaHHOTO CTPOEHHS.
3. Kpatkoe cogep:kanue Kypca

1.1. O6mue npUHLIMITBI OPraHUYECKOTO CUHTE3A.

1.2. JIutnii- 1 MarHuiopranndeckue coeiuHeHus kak C-HyKi1eo(puIbl U Kak
NPEIIECTBEHHUKH APYTHX METAUIOPTaHUIECKUX PEareHTOB.

1.3. Kymparnsie pearentsl B peakuusax C-C coueranus.

1.4. Vcnonb30BaHue alleTUIIEHOB B CHHTE3€ allMKINYECKUX COETMHEHUI.

1.5. Metoipl 00pa3oBaHus YIaepoi-yriiepoaHOM CBA3H € UCIIOJIb30BaHUEM KaTalln3a
KOMILJIEKCaMH Malausl.

1.6. KapOGoHumpHas rpyma Kak IeKTPOGUIT B PEaKIUusiX 00pa30BaHUs yriIepo/I-
yriepoJHo# cBs3u. Peakuus I'puHbsapa u poiCTBEHHbIE TPEBPAILICHUS.

1.7. ATKunupoBaHUE CHOJIATOB KaK OJMH U3 YHUBEPCAIBHBIX MyTel co3Manus sp3-Sp3
YTIIEPOI-yTIEPOJIHOMN CBA3H.

1.8. AnpnonbHas peakuusi.

1.9. Peakims Muxans.

1.10. Peakmust MuxasJist Kak cTpaTerndeckasi peakiysi B TOJTHOM CHHTE3€

1.11. OnedunupoBanue kapOOHUIBLHOM rpynmbl. Peakuuu Buttura u Xopaepa-
YoacBopra- OMMOHCcA.

1.12. a-I'erepoaToMHble KapOAHUOHBI B PEAKLIUAX ¢ KAPOOHUIBHBIMU COCTMHEHUSMH.

1.13. DKBUBAJICHTHI AlUJI-aHUOHOB B PEAKITUAX 00pa30BaHUS yIIICPOI-yTICPOTHON
CBSI3U.

OpraHn4CeCKuXx BCIICCTB ©U  MCTO/bI

3ama4y U

OpraHquCKOﬁ XUMHUn  Oj

4. O6beM y4eOHOM TUCIUTLTHHBI

. B 3auerHbIx | B akagem.
Buabl yueOHoii padorsl
CANHUIAX qacax
O01asi TPYA0eMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 3 108
AYyIUTOPHBbIE 3AHATHUS: 1,8 64
Jlexuu 0,9 32
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I IpakTHueckue 3aHATHS

0,9 32

CamocTtosiTesibHas padora:

1,2 44

Bua koHTpOJIA:

3a4yeT ¢ OLEHKOM

. B 3a4yeTHBIX B acrp.
Buabl yueOHoii padoTsl

eIMHHUIAX yacax
O01mast Tpy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
AyIMTOPHbIE 3aAHSITHS: 1,8 48
Ulexumu 0,9 24
[TpakTHUYeCKue 3aHsTH 0,9 24
CamocrosiTe/ibHas padoTa: 1,2 33

Bua koHTpOJIA:

3a4der ¢ OLEHKOM

AHHOTanus paboyeil mporpaMMbl TUCIUTLIMHbI
«Crepeoxummus»

1. leab AUCHUILIHHBI:

— yriayOsneHne 3HaHUM 00YyYaroIKXCsl 0 CTEPEOXUMHUH, MOJYYEHHbIE NIPU U3y4YE€HUU 0a30BOr0O
Kypca OpPraHMYeCKOM XHMHH, U 3HAKOMHUT CTYJEHTOB C MOJXOJaMH K CHHTE3y COCIUHEHUU C
3aJJaHHOM OTHOCUTENILHOM U a0COIIOTHON KOH(UTYpalMel CTEPEOTeHHBIX IIEHTPOB B MOJIEKYJIE.
2. B pe3yJbTare n3yueHus JUCHUILIUHBI 00yYaIOIMiicsi MO MporpaMMe CrnenuaJnTeTa

HOJIKeH .
Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

dopmupyembie KOMIIETEHIIHUU

NuaukaTopsbl J0CTHKEHUs] KOMIIETEH U

YK-1 Cnoco0OeH ocCylecTBIsTh KPUTHYECKHIM
QHaU3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BbIpa0aThIBATH
CTPATETUIO NEUCTBUI

YK-1.3 Kpuruyecku OICHUBACT HAIAC)KHOCTH
MCTOYHUKOB  uH(popmanuu, pabotaeT ¢
[IPOTUBOPEYMBON HMH(OpMaLMEed W3 Ppa3HbIX
MCTOYHUKOB

YK-1.5 Hcnonssyer JIOTHUKO-
METOJOJIOTUYECKUN ~ MHCTPYMEHTAapuil  AJIs
KpI/ITH‘{eCKOfI OLICHKHU COBPEMCHHBIX

KOHIENIN  (HUI0COPCKOTO U COLHUATBHOTO
XapakTepa B CBOCH MpeaMeTHON 001acTh

YK-6. CiocobeH onpenensiTh U peaan30BbIBaTh
MPUOPUTETH COOCTBEHHOW JESTEIBHOCTH W
CHOCOOBI €€ COBEPLICHCTBOBaHMS Ha OCHOBE
CaMOOIICHKH M 0Opa3oBaHUS B TEYEHHE BCeil
PKU3HU

YK-6.3. BeicTpanBaer ruOKyro
Mpo(ecCHOHATIBHYIO TPACKTOPUIO, HCHOIb3YS
MHCTPYMEHTBI HENpPEphIBHOIO 00pa3oBaHMs, C

Y9eTOM HaKOILJIEHHOTO OTIBITA
npogeccnoHaIbHON JeATETbHOCTH "
IMMHAMUYHO  W3MEHSIOIIUXCSA  TpeOoBaHUM

bIHKA TPYyJa

IIK-1-u CnocobeH mnnaHupoBaTh paboTy U
BHIOMPATh  aJE€KBAaTHbIE  METOAbl  PELICHHS
HAyIHO-HUCCIIEI0BATEIBCKIX 3a1aq B
BHIODAaHHOW  OOJIACTH  XUMHH, XHMHYECKOH
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-n.2 BpiOupaer sKCHepUMEHTAIBHBIE H
[PaCUETHO-TEOPETUYECKHE METOJbl  PEIICHUS
[TOCTABJIEHHOM 3a/J1a4d UCXOMS M3 HMMEIOLIUXCS
MaTEPUAJIBbHBIX U BPEMEHHBIX PECYPCOB

IMK-3-1 CrnocoOeH Ha OCHOBE KpPUTHUYECKOTO
aHamu3a pesyapratroB  HUP u  HHOKP
OLIEHUBATh IEPCHEKTUBBI UX IPAKTUYECKOIO
MPUMEHEHUS MW  MpOJODKeHHs  padoT B
BLIOpaHHOW O0JIaCTH  XUMHH, XUMHUYECKOU
TEXHOJIOTHH WA CMEKHBIX C XUMHEH HayKax

MK-3-n.2 Omnpenensier BO3MO>KHbIE
HATIPaBJICHUST Pa3BUTHA pabOT M IMEPCIEKTHUBHI
MPAKTUYECKOTO  MPUMEHEHHUS  IMOJyYEHHBIX
PE3yJIbTaToB
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B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIUICs TOIDKEH:

3namo:

— OCHOBHBIC MCTOIbI OpFaHH‘ICCKOﬁ XHUMHU,

— CrocoObI pa3/iesieHUs U aHallu3a MPOCTPAHCTBEHHBIX U30MEPOB;

- IIPUMEPBI KATAIUTUYECKHUX IIPOLIECCOB B OPIraHUYECKOU XUMUH;

- MIPUMEPHI CTEPEOHANPABICHHOT'O CHHTE3a B OPraHMYECKON XUMHH,
- MIPUHITUIIBI CO3/IaHMS CYITPaMOJICKYJIIPHBIX aHCaMOJIeH.

Ymemes:

- pa3pa60TaTb CXCMbI MOJYYCHHA 3adaHHBIX BCHICCTB C Y4YCTOM IIPUHIIMIIOB
CTpaTerum OpraHuveCKoOro CMHTE3a,

- aHaJII/I3I/IpOBaTB aJIbTepHaTI/IBHBIG METOAbBI CHHTE3a KOHerTHBIX BCIICCTB C yquOM
I[OCTYHHOCTI/I peareHTOB, CTaI[I/If/’IHOCTI/I, CCJICKTUBHOCTH Hpouecca.
Bnaoemou:

- MCTOJaMU KPUTHYCCKOI'O aHaJin3a cImoco0OB CHHTE3a OpraHU4YCCKUX BCIICCTB,

— METOJIaMU CTEPEOHAINPABICHHOT'O CUHTE3a IIEJIEBBIX OPAarHUYECKUX BEIIECTB;

— METOJIJaMHU COOPKHU CYPaMOJIEKYISIPHBIX CTPYKTYP C 331aHHBIMU CBOMCTBAMH.

3. Kpatkoe cogep:kanue Kypca

1. CTpyKTypHBIE H30MEpbl U MPOCTPAHCTBEHHBIE H30Mephl (cTepeon3omepbl). CrocoOb
M300paKeHHs] MPOCTPAHCTBEHHOTO CTPOCHMSI MOJICKYJbl: KIMHOBHJIHAS MPOEKLHUs, MPOSKIHUU
Heiomena u ®umepa. Kondopmanuu, koHpopmepsl. Konpopmanmu IHUKIOB: HHUKIOOYTaH,
UKJIONEeHTaH, ukiorekcadn. Kondopmepsl nukiorekcana. Oco0eHHOCTH KOH()OPMALMOHHOTO
MOBE/ICHUS LIUKJIOTeKCceHa U TeTpajinHa. CTpoeHue Luc- U TpaHC-/eKaInuHa.

2. Jlea Tuma TPOCTPAHCTBEHHBIX H30MEPOB: HHAHTHOMEPHI M  JAHACTEPEOMEPHI.
OtHocutenbHas KOHQUrypanus, JABYCMBICIEHHOCTb 3TOro moHATUSA. OTHOCUTENbHas
KOH(UTypanusi KaKk B3aMMHOE PACHOJIOKEHHWE aTOMOB (TPYII aTOMOB) OTHOCHUTENBHO pemnépa,
MPUCYILETO MOJIEKYJIE.

3. XUpaabHOCTb.  DJIEMEHThl CUMMETPHM, HCKIIOYAIOIIME XHUPAJIbHOCTh  OOBEKTA.
AcuUMMeTpUYECKUH aTOM YIJIepoJa, CTEPEOTreHHbIM LEHTp (LEHTP XUPAIbHOCTH). XHpalbHbIE
MOJIEKYyJIbl 0€3 aCMMMETPHUYECKOro aToMa YIJIepoja: pacHojoXeHHe (parMeHTOB MOJIEKYJIbI
OTHOCHUTENIbHO OCH, IUIOCKOCTH, NPHUBOJSAIIEE K XHUPAJIbHOCTH;, CHUpajIbHAs OpraHu3alus
MOJIeKyJbl (rekcareiuieH). I[Ipumepsl XMpalbHBIX MOJIEKYN C OCbIO XHUPAIbHOCTU (aJUIEHBI,
CIIUPAHBI, MPOU3BOJIHBIC OM(EeHnIa), TUIOCKOCThIO XupanbHOCTH (1, 2- m 1, 3-aM3amereHHbIe
npou3BojiHbIe (eppoleHa, nukiorekceH). Iloctpoenue mpoekuuit @uiiepa i MOJIEKYNI ¢
OJIHUM U HECKOJBKMMH aCUMMETPUYECKUMHU aTOMaMH yrjiepoja. XUpaabHOCTh JU3aMEIIEHHbIX
IIUKJIOI€KCAHOB, CTATUCTHYECKAsI aXHUPATbHOCTb.

4. AGcomoTHas KOH(Urypanus Kak opraHu3alys JUTaHAHOTO OKPYXEHHUS CTEPEOr€HHOIO
[IEHTpa OTHOCHTEIhHO BHEIIHero penépa (HaOmomatens). R, S-Cucrema o0o3HaueHHM
a0COMIOTHON KOH(UTYpaLUH.

5. CriocoObl  pacuienjieHus paneMaroB Ui TMOJYYEHUS YHCTBIX 9JHAHTHOMEPOB:
MEeXaHWYEeCKoe pasjenieHnne sHaHTHOMOop(dHBIX kpuctaiioB (Merox [lactepa), pasnenenue uepes
JMacTepeoOMEpHbIE COEIMHEHUs (KpucTaum3anus, xpomarorpadus), Xxpomartorpadus Ha
XUPATBHBIX HOCUTENAX, OMOXUMHUYECKHE METO/IBI.

6. JlBa Tuma CENEKTMBHOCTH XHMMHUYECKOH peakiuu: CyOCTpaTOCENIeKTUBHOCTh H
MPOJYKTOCEIEKTUBHOCTh.  PernocenektuBHble peakuuu. (CTepeoceneKTUBHOCTh  PEAKIIHH,
oTanuue oT crepeocnenuduuHoctd. Konnenuus crepeoauddepenunanim.

7. JlnactepeoceneKTUBHbIE peaklMu. Y MEHbIIIEHUE YHCIa CTEPEON30MEPOB MO CPABHEHUIO
C 2n IpU NPOBEACHUM PEAKIMH C BBICOKON JHMACTEPEOCENIEKTMBHOCTBIO. JlnactepeomepHas
YyHCTOTa NpoayKTa (de), MeToasl ee onpenenenus (xpomarorpadus, cnekrpockonust AMP).

8. Konnenmuss TonmHbIXx oTHOmIeHWH (Tomm3Mm). Croxactudueckas ((IyKTyal[MOHHAsS)
XUPAJTBHOCTh. JHAHTUOTONHBIE AaTOMBI M TPYMNIBI aTOMOB B Mouiekyje. [IpoxupanbHOCTB.
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DHAHTUOTOIHBIE U JUACTEPEOTONHBIE CTOPOHBI MOJIEKYJISIPHOM TIOCKOCTH. DHAHTUOMEPHBIE U
JINacTEPEOMEPHBIE MEPEXOAHBIE COCTOSAHUSA. KnHeTnueckoe paciienieHue.

9. DHAHTUOCENEKTUBHBIC peakuuu c y4acTHEM XUPATbHBIX pEareHToB:
SHAHTHUOCEJIEKTUBHOE TUApoOoprupoBanue, BoccTtaHoBieHrue BINAL-H u npyrumu xupaabHbIMU
MPOU3BOHBIMH ATIOMOTHIPUIA JTUTHUS, SHAHTHOCEIEKTUBHOE 3MokcuanpoBanue no Llapreccy
(B MPUCYTCTBUU HM3OMpOINMIIATa TUTaHA M d(Upa BUHHON KUCIOTHI). DHAHTUOMEpHAs YUCTOTA
poayKTa (ee).

10. [IpuMepbl SHAHTUOCENEKTUBHBIX PEAKLUUNA C YYaCTHEM XUPAJIbHBIX KaTalu3aTOPOB:
(epMEHTaTUBHOE BOCCTAHOBIICHHWE [-KETOA(HUPOB, ACUMMETPUYECKOE THAPUPOBAHHE Ha
($hochUHOBBIX KOMIUIEKCAX POIMS.

11. JunactepeoceneKTUBHOCTh  allbJ0JbHOM KOHAeHcauu. Z- u E-EHonsaTel, Mojuenb
[Hummepmana-Tpakciep.

JnactepeoceneKTUBHOCTh B PEAKIUAX KapOOHUIIBHBIX COCIMHEHUH, COJAEPIKAIUX COCETHUU C
KapOOHWJIBHOW TpYIIION cTepeoreHHbll 1eHTp. Mogenun Kpama m ®enkuna-Ana. Mojenb
xenatuposanus no Kpamy.

12. JlnacTepeoce’eKTHBHOCTh B PEAKLHUAX ajbJICTHOB C TOMOCHOJISATAMH JIUTHS W THTaHA
(monens Llummepmana-Tpakciep).
13.  Tlomxoapl K CHHTE3y ODHAHTHOMEPHO YHCTBIX COCIMHCHMH C OJIHUM U JIBYMs

CTEPEOTCHHBIMH IICHTPAaMU: a) pacIleIUICHHE pareMara; 0) MPUMEHEHUE dHAHTHOCEICKTUBHBIX
peakiuil (XupaabHBId peareHT, XUpalbHbIM KaTaau3aTop).

14. JIBa moaxoma K CHHTE3Y OHHAHTHOMEPHO YHCTBIX COCAMHEHHH C HECKOJbKHUMH
CTEpEOTeHHBIMH IEHTpaMU Ha 0a3e BBICOKO JMACTEPEOCENCKTHBHBIX PEaKUUi: a) HCXOAs U3
HSHAHTUOMEPHO YUCTOTO COCAMHEHUS (ACHMMETPUYECKast MHAYKIIHSA); 0) UCXOs U3 aXUPATLHOTO
coeMHEHUs OO palemMaTa ¢ MOCIEIYIOIIUM PacIleIUIeHHeM palieMaTa Ha OJHOM U3 CTaauii
MHOTOCTaJJUAHOTO CUHTE3A.

4. O0beM y4eOHOM TUCIHUTITHHBI

. B 3adyernnix | B akagem.
1. Buabl yueOHo# padoThI

eIMHUIAX yacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 2 72
AYyIUTOPHBbIE 3AHATHUS: 1,3 48
Jlexnuu 0,9 32
[TpakTHUeckue 3aHATHS 0,7 26
CaMocTosiTe1bHasi padoTa: 0,7 24
Bua kouTpoJs: 3auér

Buabl yueOHoii padorsl B sauernrx B actp.

eIMHUIAX yacax
O01as TPYA0eMKOCTh IMCHUILIHHBI N0 Y4eOHOMY IJIAHY 2 54
AyIMTOpPHBbIE 3aHATHS: 1,3 36
Jlexiuu 0,9 24
[TpakTHyeckue 3aHsATH 0,7 19,5
CamocrosiTe/ibHasA padoTa: 0,7 18
Buja koHTpoJIs: 3auér

AHHOTanus pabodei mporpaMMbl TUCIUTUIMHbI

«Kacrepbl 1 3J1eMEHTOPraHN4YecKHe COeAHHEeHUsD»
1. Heab (ucuunInHbI:
— ycBOeHHME (YHIAMEHTAIbHBIX 3HAHUH B OO0JACTH COBPEMEHHOM KIACTEPHOH XUMHHU U
IIPEACTABIICHUM O €€ TECHOM B3aMMOCBS3U C HEOPraHWYECKOM U KOOPAMHALMOHHOW XMMMEH,
KPUCTAJUIOXUMUEH, EKTPOHHBIM CTPOCHHEM MATEPUAJIOB PA3IIMYHON Pa3MEPHOCTH.
2. B pe3ysbTare H3y4yeHHs AUCHMIIIMHBI 00y4YaIOLIHUIiCs 10 MporpaMMe crenuaInTeTa
JOJIKEeH
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Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:

@opmMupyemMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMIIETeH M

YK-1 CnocoOeH oCylecTBISATh KPUTHUYECKUN
AQHATM3 TMPOOJEMHBIX CHUTyalliii Ha OCHOBE
CHCTEMHOTO IOaX0/1a, BBIPa0aTHIBATH
CTpaTEruIo ACHUCTBUI

YK-1.3 Kpuruyecku OIEHUBACT HAIC)KHOCTH
MCTOYHUKOB  MHpoOpMauuu,  paboraer ¢
MPOTHBOPEYMBONM HMHPOpPMAIIME U3 pasHBIX
MCTOYHUKOB

YK-1.5 Hcnonssyer JIOTHUKO-
METOMOJIOTHYECKMH ~ MHCTPYMEHTapuil  Juis
KpUTUYECKON OLICHKHU COBPEMEHHBIX

KOHLIENIIUI  (MIOCOPCKOr0 M COLUAIBHOTO
XapakTepa B CBOEH MPeIMETHOI 0bacTu

'YK-6. CriocoOeH onpeensTh U peaJu30BbIBaTh
MPUOPUTETHI COOCTBEHHOW JEATEIBHOCTH U
CIIOCOObl €€ COBEpIICHCTBOBAHUS HAa OCHOBE
CaMOOLICHKH M oOpa3oBaHMsI B TEUEHUE BCEU
PKU3HU

YK-6.3. BricTpauBaer THOKYIO
Mpo(EeCCUOHATBHYIO TPACKTOPHIO, HCIOIb3YS
MHCTPYMEHTBI HEIPEPHIBHOIO OOpa30BaHHS, C

Y4ETOM HAaKOIUICHHOT'O OIIBITA|
npodeccuoHaTbHON JIEeITEeIbHOCTHU u
MIHAMUYHO U3MEHSIOIUX CS TpeboBaHMii

pBIHKA TpyJa

MK-1-u Cnoco0GeH mmaHupoBaTh padoOTy u

BBHIOMPATh  aJCKBATHBIC METOJABl  PEIICHUS
HAYYHO-HCCIIEI0BATEIHCKUX 3a7a4 B
BHIODAaHHOW 00JIACTHU  XUMHH, XHMHYECKOU

TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-n.2 BpiOupaer sKCHepUMEHTAIBHBIE H
PacYeTHO-TEOPETUUECKHE METOABl  PELICHUS
MOCTABJICHHOW 3aJ]aud UCXOJS U3 HUMEIOIINUXCS
MaTepuaIbHBIX M BPEMEHHBIX PECYPCOB

IMK-3-1 CrnocoOeH Ha OCHOBE KPUTHYECKOTO
aHasm3a pesyapratroB HUP u  HHOKP
OLICHUBATh MEPCHEKTHUBBl HMX MPAKTHIECKOTO
NpPUMEHEHUs U TNPOJODKEHHs  paboT B
BBIOpaHHOW 007aCTH  XMMHUHM, XHMHYECKOM
TEXHOJIOTUH UJIM CMEKHBIX C XMMHUEH HayKax

MK-3-n.2 Omnpenensier BO3MO>KHbIE
HANpaBJICHUS Pa3BUTHA PaOOT M IMEPCHEKTHUBEI
NPaKTUYECKOTO  NMPUMEHEHUS  IMOJyYeHHBIX
pe3yabTaToB

B PE3YIbTATC U3YUCHUS JUCHHUIIIINHBI 06y‘18.1-0H.[PII>iCSI JOJDDKCH:

3name:

TCOPHUIO XHUMHYCCKOU CBs31, 3aKOHOMEPHOCTH YCTOﬁqHBOCTH KJIaCTCPHBIX KOMIIJICKCOB B

3aBUCHUMOCTH OT MPUPOJbI MCETAJIa W JWraHja, B3aHMMOCBA3b BHGKTPOHHOI\/’I KOH(i)I/IpraIII/II/I

HOHOB MCTAJJIOB C KJ'IaCTep006pa30BaHI/IeM

U CTPYKTYpOM KIIACTEPHBIX COEAMHEHHUH,

SJICKTPOHHOC CTPOCHNE OCHOBHBLIX KJIACTCPHBIX KOMIIJIICKCOB IMEPECXOAHBIX METAJIJIOB.

Ymemes:

OPHUEHTHPOBATHCS B COBPEMEHHOW KOOPJAMHAIMOHHOM M KJIIACTEPHON XUMHHU HA ypOBHE

IIOHUMAaHUsA OCHOBHBIX HpO6J'IeM, peracMbIX 3TUMHU pa3aciiaMu XUMHYECKOHN HAyKH.

Baaoemu:

MNpEaACTAaBIICHHUAMU O Pa3JIMYHBIX KJIaCCaX KIIACTCPHBIX COG}IHHCHI/IfI, THUIIaX CBA3bIBAHHUA

MCTAJJI-METaJIJI, BKJIIFOYasd KPaTHBIC MCTAJIJI-METAJIJT CBA3U, U 3aKOHOMECPHOCTAX HUX O6p330BaHI/I${,

NPUYMHAX YCTOWYMBOCTH / HEYCTOHYMBOCTH KJIa
3. Kpatkoe conep:xkanue Kypca
1.

CTCPHBIX KOMIIJICKCOB.

BBG}ICHI/Ie B KIIACTCPHYIO XHMHUIO. I/ICTOpI/ISI OTKPBITHA CBSI3eH MeTaJUI-METAII B HU3IINX

raJlIoreHuiax rnepexoJHbiX METAJIJIOB. OHpC,Z[CJ'ICHI/IH, IIOHATHA, KJ'IaCCI/I(I)I/IKaI_II/I}I U TCPMHUHOJIOTUSA

B KJIaCTEPHON XUMUH.

2.

BI/IH,Z[CpHBIe MCTAJUIOKJIACTCPHBIC KOMIIJICKCHI. EI/I}II[CpHLIC KOMIUJICKCBI TEPCXOAHBIX

MCTAJIJIOB C AMCKPETHBIMHA KJIAaCTCpaMu M2. BHH}IGpHLIe KOMITJIEKChBI C YCTBEPHBIMU U TpOﬁHBIMPI
MeTalI-MeTalll CBA3sIMH. OCOOEHHOCTH KPpHUCTATNIMICCKOTO U JJICKTPOHHOI'O CTPOCHHA TAKUX

KOMIIJIEKCOB U MX XUMUUECKHE CBOMCTBA.
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3. KBa3nogHoMepHbIE COCAMHEHHSI MEPEXOJHBIX METAJUIOB ¢ OCCKOHEYHBIMU JMHEHHBIMHU
MeraionenoykaMu.  CTpoeHne  XaJbKOT€HHMJIOB, XAJIbKOTAJOT€HHWIOB W TaJIOT€HUOB
NEPEXO/IHBIX METAJUIOB C JIMHEWHBIMU METANINYECKUMH LENOYKaMH. THUIBI KOOPAMHALMOHHOIO
OKPYXEHHSI METAITHYECKUX IIeHTPOB. OCOOCHHOCTH AJIEKTPOHHBIX CBOMCTB (00pa3oBaHKE BOJH
3aps0BOM IUIOTHOCTH, IIaillepicoBCKasi HEYCTOWYMBOCTb, CBEPXIIPOBOJSAIIEE COCTOSHUE).
Bo3MOXXHOCTH ~ perynupoBaHHs CBOWCTB ~XUMHYECKMMH M (U3UYECKUMHU  METOJIaMH.
Knaccugukanus 1neno4eyHslx COSAUMHEHUH MO WX CTPYKTYPHBIM, 3JEKTPOHHBIM M MarHUTHBIM
XapaKTEPUCTUKAM. .

4. KBasnogHoMepHBIE ~ COCTUHEHHS  MEPEXOMHBIX  METAUIOB € OECKOHEYHBIMH
3Ur3arooOpa3HbpIMU  MeTajutonenoykamu. CTpoeHHE COeIMHEHUN NEPEeXOIHBIX METAJIOB C
3Ur3aroo0pasHepIMH MeTaiionenoykamu. O0pa3oBaHue KJIACTEPHON CTPYKTYpPhI B 3aBUCHMOCTH
OT YHCJia BAJICHTHBIX AJIEKTPOHOB Ha METAJUIMUECKUX IeHTpax. Kiaccudukanus nenoyeqHbIx
CTPYKTYD.

5. CoenuHeHus,  coaepXallue  METAUIOUMKIbL.  TpeyrojiibHble M KBaJpaTHbIC
MeTayioksiactepsl. KilacrepHble coeAMHEHUsI pa3HOTO TUIA: CTPOCHUE U XUMHUYECKHE CBOMCTBA
TOMO- U TeTePOMETAJUIMYECKUX KJIACTEPOB, JUTaHAHAs CTa0MIM3aIMsl TPEYTOJIbHBIX KJIacTepOB,
UX MpEeBpalleHUs B KyOaHOBBIE F€TEPOMETATUINYECKNE KOMIUIEKCHI.

6. [Honusipuyeckue MerayuiokiacTepbl. KOMIUIEKCH € TETpa’ApUYECKUMH KJIACTEPaMH.
CuHres, cTpoeHne U (PU3MKO-XUMUYECKHE CBOMCTBA TETPAdPUUECKUX KIIACTEPOB PA3HOTO THIIA.
MonekynspHbie U TOTUMEPHBIE CTPYKTYphl. KyOaHOBBIE KOMILIIEKCHI.

7. [Tonusapuyeckue Meramiokiactepbl. KoOMIUIEKCHl € OKTa3JIpUUYECKMMM KJIAaCTEpaMH.
OxkTasapuyeckue KIacTepbl Kak Haubosee MpeCcTaBUTeNbHas IPyIa KIACTEPHBIX COSAMHEHUN.
Mertonpl cuHTE3a, CTpoeHUE, (U3NKO-XMMHUYECKHE CBOICTBA M pasziUYHble IPEBpAIICHUS
OKTa3pUYECKUX KJIACTEPOB.

8. besnurannneie knactepbl. KiactepHble OJMaHUOHBI U TOJIMKATHOHBI IOCT-NIEPEXOIHBIX
anemMeHToB. AHMOHBI LluaTnsa. OcobeHHoCcTH 00pa3oBaHus, CTPOCHHE U CBOMCTBA OE3JIUTaHIHbBIX
KJIACTEPOB.

9. Kpynubeie wmeramnoknactepbl. Hanowactunbel. Marudeckue knacrepsl.  Ilomyuenue
0OJBIINX KJIACTEPOB, UX CTPOEHUE U cTaObUIbHOCTh. HaHouacTHIbl, UX MOITYYEHHE U CBOWCTBA.
KBaHTOBBIE TOUKH.

10. DJIEKTPOHHOE CTPOEHUE KIIACTEPHBIX KOMIUIEKCOB. (OCOOCHHOCTH KOOPAMHAIIMH H
AJIEKTPOHHBIX CBOMCTB JIMTAHJIOB B KJIACTEPHBIX KOMIUIEKCAX Pa3IMYHOro TUMa. «Marmdeckue
YHclla KJIacTepHBIX BAJIEHTHBIX 3JIEKTPOHOB. CkesneTHble 3eKTpoHbl. [IpaBuno sddexTuBHOrO
aToMHOro Homepa (mpaBuiio CupkBrKa). B3anMocBsI3b CTaOMIIBHOCTH KJIACTEPHBIX KOMITJIEKCOB
C MX AJIEKTPOHHON CTPYKTYpPOIl 1 0COOEHHOCTAMHU KOOPIMHAIIMH JIMTaH/I0B. DJIEKTPOHOTOUHBIE U
AIIEKTPOHOAEPHUIIUTHBIE KIIACTEPHI.

11. XuMuyeckue U (pU3NYECKre CBOICTBA METAJUIOKIACTEPHBIX CoeanHeHUl. OcoOeHHOCTH
KOOpJMHAIIMK JIMTaHJ0B HAa HECKOJBKHX METAJUIMUECKUX LIEHTpaxX B KIACTEPHBIX COCIUHEHMSIX,
MOCTHUKOBBIE U BHYTPEHHUE JUTaH[bl. PeakunoHHas CrOCOOHOCTh KJIacTEPHBIX COEAMHEHUI:
pEaKIMU 3aMeIeHHs] JIUTaH/I0B; OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMU 0e3 MepecTpOrKH
KJIACTEPHOTO OCTOBA; IMEPEHOC 3JIEKTPOHOB, COIMPOBOXKIAIOIIMNACA M3MEHEHHEM KJIACTEPHOIO
OCTOBa; JIETpajalts U JOCTPOHKA KJIACTEPHOTO OCTOBA; KOHIEHC AU KIACTEPHBIX ()parMEeHTOB.
12. ®dusnyeckue  CBOWCTBA  METAUIOKIACTEPHBIX  COCIMHEHHMHA  (CBEPXIPOBOISAIIHE,
JIOMUHECLICHTHBIE, MATHUTHBIE, PEHTT€HOKOHTPACTHBIE).

13. Bo3moxxHble 001acTH MPakTHYECKOIO0 MPUMEHEHHS METAIOKIACTEPHBIX MAaTepHalioB.
Hcnonb30BaHue KIACTEPHBIX MAaTEpUANOB B HEKOTOPBIX OONACTAX XUMHHM M TEXHOJOTHH,
OCHOBBIBaSICh Ha HX IMOJIE3HBIX (YHKIUMOHAJIBHBIX CBOMCTBaX — KaTaJIUTUYECKUX,
CBEPXITPOBOJAIINX, IIOMUHECHEHTHBIX, PEHTTE€HOKOHTPACTHBIX.

4. O0beM y4eOHOH JUCHHIINHBI

B 3auerHbIx | B akanem.
eIMHHULAX yacax
O01as TPYA0EeMKOCTh JUCHUILIHHBI 110 Y4€OHOMY IJIAHY 2 72

2. Buabl yueOoHoii paGoThI
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AyIMTOPHbIE 3aAHSITHS: 1,3 48
Jlekiun 0,9 32
[TpakTH4yeckue 3aHATH 0,7 26
CamocTrosiTesibHas padora: 0,7 24
Bua koHTpOJIA: 3auér

Buabi yueoHoii padoThI B 3auerHbix B acrp.

eIMHHUIAX yacax

O01mast TPy10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
AyIMTOPHbIE 3aAHSITHS: 1,3 36
Ulexumu 0,9 24
[IpakTHyeckue 3aHATUS 0,7 19,5
CamocTosiTe/ibHasi padoTa: 0,7 18
Bua koHTpOJIA: 3auér

AHHOTanus padouyei mporpaMmsbl TUCIUTLTAHBI
«CoBpeMeHHbIE METO/IbI NOJYYeHHUS U UCCJIeI0BAHNS HEOPTAaHUYECKHX MATEPHATOB)

1. Heab aucuunaiuHbI:

— (dopMmupoBaHHEe KOMIUIEKCA 3HAHUW, MO3BOJIAIOIIMX OPHUEHTHPOBATHCS B MHOTr000paszuu
COBPEMEHHBIX HEOPraHMYECKHMX MATEepUajOB, UX MECT€ B IPOU3BOACTBEHHBIX MpOLECCAX U
OBITOBOM KU3HM JIIOJICH, 3HAHUN O B3aMMOCBSI3M MEXIY XUMHYECKUM COCTaBOM, CTPYKTYPOi

(kaKk XMMHYECKOH, TaK U MHKPOCTPYKTYpOil) I

HCIICPCHOCTBIO U CBOMCTBAMH HCOPIraHNYCCKUX

MaTCpHraJIOB, KOTOPBLIC COCTABJIAKOT OCHOBY JId LCJICHAIIPABIICHHOI'O CO3JaHUA MATCPHAIIOB C

3aJlaHHBIMHA XapPaKTCPUCTHKAMU.

2.B pe3yjabTare H3y4YCHUH TUCHUIIJINHBI oﬁyqamnmiflca 1o mMporpaMmMe CrneajJauTera

JOJIKEH
Obnadoams CIEeAYIOIUMU KOMIIETEHIIUSAMU:

dopMupyemMble KOMIIETEHIIUN

NHauKkaTopbl JOCTHKEHUS] KOMIIETEHIIMH

YK-2. CiocoGeH ympaBiisiTh IPOEKTOM Ha BCEX
HTarax ero >KU3HEHHOT'o IUKJIa

YK-2.1 dopmynupyet Ha OCHOBE
MOCTaBJIEHHON MPOoOJIEMBl MPOEKTHYIO 33Jauy U
CIoco0 ee pemeHds dYepe3  pealn3alfio

IMPOCKTHOT'O YIIPABJICHUS

YK-4. CnocobeH NpUMEHSATh COBPEMEHHBIE
KOMMYHHUKAaTHBHBIE TEXHOJIOTUH, B TOM YHUCIIE

HAa  MHOCTpaHHOM(bBIX)  s3bIKe(ax), JUIS]
AKaJEMHYECKOTrO " npo¢eccuOHATBLHOTO
B3aUMOJICHCTBUS

YK-4.2. CocraBisier, IepeBOIUT U
pEIaKTUPYET pa3IUUHble aKaJeMUYeCKHUe
TeKCTHI (pedepatsl, 3cce, 0030pbl, CTaThU U

T.J1.)

YK-6. Ciocoben onpenensiTe U peaan30BbIBaTh
NPUOPHUTETI  COOCTBEHHOM JICATEIBHOCTH W
CIIOCOOBI €€ COBEPICHCTBOBAHUS Ha OCHOBE
CaMOOLICHKH W 00pa30BaHUs B TEYCHHE BCEH
PKH3HU

YK-6.3. BeicTpanBaer ruOKyro
MpoQecCHOHATBHYIO TPACKTOPHIO, HCHOIB3YS
MHCTPYMEHTBI HENpPEPHIBHOIO 00pa3oBaHMs, C
YIETOM HaKOTIJICHHOTO OTIBITa
podeccHoHaIbHOM JeSITebHOCTH u
IMMHAMUYHO  W3MEHSIOMIUXCS  TpeOOBaHUMA
bIHKa TPY/Ia

IIK-1-u Cnocoben mnnaHupoBaTh paboTy U

MK-1-u.1 CocraBiseT o0t IU1aH

BHIOMPATh  aJIeKBaTHBIE  METOJbl  PEIICHHUSMCCIeIOBAaHNS U JETalbHbIE IJIaHbl OTAEIbHBIX
HAyIHO-HUCCIIEI0BATEIBCKIX 3a1aq BCTa M

BHIODAaHHOW  OOJIACTH  XUMHH, XHMHYECKOH

TEXHOJIOTUH MM CMEKHBIX C XHMHUEH HayKax

IIK-2-u1  Cnocoben mnpoBonuth mnareHTHO-IIK-2-n.2  Amammsupyer u  o6oOmaer
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MH(GOPMallMOHHBIE MCCIIEIOBAHNS B BHIOPAaHHOWPE3YyIbTAThl MATEHTHOTO IOUCKAa MO TEMaTHKE

00JIaCTH XUMHUH W/WIIA CMEXKHBIX HayK MpoekTa B  BbIOpaHHOW 00JAaCTH  XUMHH
(XMMHYECKON TEXHOJIOTHH )
IK-3-1 Cnocoben Ha ocHoBe kpuTHueckoroflIK-3-n.2 Omnpenensier BO3MOYKHBIE]

aHanu3za pesynbratoB  HUP wu  HUWOKPHampaBiaeHust pa3BuTus padOT UM MEPCHEKTHBBI
OIICHUBATh MEPCHEKTUBBl HUX MPAKTUYECKOTOIPAKTUYECKOI0  MPUMEHEHUS  MOJYyYEHHBIX
MPUMEHEHUS W  M[POJOJDKeHHs  paboT  Bpe3yJbTaToB

BEIOpaHHOW O0JIACTH  XUMHH, XHUMHUYECKOU
TEXHOJIOTMH WJIM CMEKHBIX C XUMHUEH HAayKax

B pesynbTaTe n3y4eHus AUCIUIUIMHBI 00YJIarOITHICs JOJKEH:

3namo:

— KJIacCU(UKALNIO HEOPTaHNYECKUX MATEPUAIIOB;

— 0COOEHHOCTH METOI0B KOHCOJIMAIIMN HEOPraHUYECKNX KePaMUUECKUX MaTepHasIOB;

— OCHOBHBIE METO/IbI MOJYYEHHS] HAHOMOPOIIIKOB U OCOOCHHOCTH UX KOHCOJIHIAINY;

— TOHSATHE AaIJUTHBHBIX TEXHOJIOTHM, HMX OCOOCHHOCTH B TMPWIOKEHUH K MOIYy4YEHUIO
MIJIAHAPHBIX 3JIEMEHTOB;

— COBpPEMEHHBIE TEHJCHIIMH Pa3BUTUS KOHCTPYKIIMOHHBIX MAaT€pUaJoB, B TOM YHUCIE
BBICOKOTEMIIEPATYPHBIX KEPAMHUUECKUX MATEPUATIOB U KOMITO3UTOB;

— COBpPEMEHHBbIE TEHICHIIMH pPa3BUTUS (PYHKIHMOHAIBHBIX MaTEepHalioB, B TOM 4YHUCIE
MaTepUaJIOB JIJI AIbTEPHATUBHOM SHEPTEeTUKH, XUMUUECKON Tra30BOM CEHCOPUKHU, ONTHUKHU.
Ymuems:

— BBIJIEIATH 0A30BbIC CBOMCTBA PA3IMYHBIX TUIIOB HEOPTAHMYECKUX MAaTEPUAJIOB;

— paccUYMThIBaTh MEXAHMYECKHE CBOMCTBA (IMPOYHOCTH, TBEPIAOCTh, TPEIIMHOCTOHWKOCTBH) IIO
3KCHEPUMEHTAIBHBIM JAHHBIM, IOJYYE€HHBIM C IPUMEHEHUEM COOTBETCTBYIOIINX METOOB;

— OPHUEHTUPOBATHCS B METO/IAX UCCICIOBAHUS CTPYKTYPhl HEOPTaHUYECKUX MATEPUATIOB.
Bnaoemo:

— METOJaMH aHaJIn3a JaHHBIX CKaHUPYIOILIEH AI€KTPOHHOW U aTOMHO-CHJIOBOM MUKPOCKOITHUHU.

3. KpaTkoe coaep:kanue kypca

Oowue npeocmaegienusn 0 CO8PEMEHHBIX HEOPZAHUYECKUX MAMEPUATAX, MEMOOAX UX
NONYYEHUA U UCCIe008AHUA

OCHOBHBIE TIOHATHS MaTEPHAIIOBEICHUSA. OBOJIONUS MaTEPHAIIOB IO MEpPE Pa3BUTHUS
YeJI0BEUECKOW IMBUIIM3AlMU, OCHOBHBIE 3Tanbl. CBsA3b XMMUU U MaTepuanoBeieHus. Pa3nuunbie
THUTIBI KJIACCU(DUKAIIMY HEOPTAaHUYECKUX MAaTEPUATIOB — 110 MTPOUCX0KICHHIO, TI0O HA3HAYSHUIO, 10
COCTaBy, MO GYHKIUSAM U CBOHCTBAM.

Metoapl KOHCOMMIAMKA 00BbEMHBIX MaTepuaioB. TeopeTHUecKrne OCHOBBI CIIEKaHUsI. XOJI0IHOE
cTraTuyeckoe npeccoBanue. ['opsiuee npeccoBanue. MckpoBoe mia3meHHoOe criekaHue. OCHOBBI
METO/IOB, MPUHIIUITUATIEHOE YCTPOUCTBO 00OPYAOBaHUS, OCOOEHHOCTH.

OcoOeHHOCTH HaHOMAaTepuaiaoB. MeTOAbl TMONYYSHHs] HAHOMOPOIIKOB — XHUMHYECKOe H
bu3HYecKoe OCaXJACHUE M3 MapOBOW/Ta30BOM (Da3bl, COOCAKICHUS WM COKPUCTAILIM3AINU M3
pPacTBOPOB, 30Jb-T€lIb TEXHOJIOTHsS, MUPOJIU3 a’pO30JeH, THIPOTepMalbHbIil MeTol. MeTobl
MOJTYYCHUSI HAHOCTPYKTYPUPOBAHHBIX KEPAMUYECKUX MATEPUATIOB.

CoBpeMeHHbIE METObI UCCIE0OBAHUS CTPYKTYPbl HEOPraHUYECKUX MaTtepuanoB. CkaHupyroas
ANIEKTPOHHAS] MUKPOCKOTIHS. ATOMHO-CHITOBasi MUKPOCKOTHS. CIIeKTpaabHbIE METO/IBI.
Ocobennocmu nonyyeHus u uccied08anus KOHCMPYKUUOHHBIX HEOP2AHUYECKUX
Mamepuanos

Kouncrpykimonnsle marepuansl. Kimaccudukanusi, 6a3oBbie cBoiicTBa. MeTONbI ONMpeaeieHUs
MPOYHOCTH (Ha M3THO, HA CXKATHUE), TBEPJOCTH, TPEITUHOCTOUKOCTH.

KoHcTpykumonHbie Matepuainbl. MeToabl yIpOYHEHUSI KOHCTPYKIIMOHHBIX MAaTEPHAIIOB.
BricokoTemmepaTypHble KepaMUYeCKue MaTepHaibl U1 KOMIO3UTH. Crienuduueckue CBOMCTBA.
Merozs! onpeneneHus CTOMKOCTH K TEpMOYIapy.
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Ocobennocmu nonyyeHus u uccied08anus QYHKYUOHAIbHBIX HEOP2AHUYECKUX MAMepUalos
OyHKIUOHATBHBIE — MaTepuanbl.  Kiaccudukarus.  DIEKTPONPOBOJHBIE  KePaMUUYECKHE
MaTcepHralibl, MArHUTHBIC U ONITUYCCKHUEC MATCpPHUAJIbI. O6’bCMHBIe U IIJIAHAPHBIC CI)YHKLII/IOHEUIBHBIG

MaTEpHUAIBL.

AJINTHBHBIE TEXHOJOTHH — CYyTh, THIIBI, OCOOCHHOCTH. CyIIECTBYIONINE METOIUKH H
TEXHOJIOTHH MOJy4YeHUSI 00BEMHBIX U IJIAaHAPHBIX MAaTEPUAJIOB.

AJINTHBHBIE TEXHOJOTHMH — CO3JIaHWEe IUIAaHAPHBIX (DYHKIIMOHAIBHBIX MaTepuasioB. Poib

(YHKLIHMOHAJIBHBIX YEPHWJ, UX PAa3HOBUAHOCTU — UCTUHHBIE PAcTBOPHI MPEKYpPCOPOB, 30 U
1acThbl, METOABI X MOXy4YeHus. TpeGoBanus K (yHKIMOHATHHBIM YEPHUIIAM.

Heopranuueckue marepuansl A aabTepHAaTUBHOM sHepretuku. Knaccugukanus. [IpuHuummnel
paboThI pa3IMUHBIX BUJOB siueeK. [[pMHIMIBI U METOABI ONyYEHUSI KEPAMUUECKUX MaTEpUasoB.
CoBpeMeHHbIE TEHICHIIUU PA3BUTHS.

Heopranuueckne ra3ouyBCTBHTENbHbIE MaTepuaibl. Kiaccupukamus Tra3oBBIX CEHCOPOB.
Mexanusmsl gerektupoBanus. [IpuHIKIBL co31aHus Y3PPEKTUBHBIX KEPAMUYECKHX MaTEpHAJIOB.
CoBpeMeHHbIE TEHIEHIIUN Pa3BUTHSL.

Heopranuueckue onTuueckue M MarHutHele Marepuaibl. Knaccupukanus. CoBpeMeHHbIE
TEHJCHIIUU Pa3BUTHUS U METObI JUATHOCTUKH.

4. O0beM y4eOHOH JUCHHUILINHBI

. B 3auerHbIX | B akanem.
Buabi yueOHoii padorsl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh IUCHUILIMHBI 110 Y4e0HOMY IUIaHy 2 72
AyIMTOpPHBbIE 3AHATHS: 1,3 48
Ulexuu 0,9 32
[TpakTH4yecKkue 3aHATHS 0,4 16
CamocTosiTe/ibHasA padoTa: 0,7 24
Buj koHTpOJIS: 3auer
Buabl yueOHoii padoTnl B sauerupix B acrp.
eIMHULIAX yacax
O01mas TPyA0eMKOCTb JMCHUILIHHBI 110 Y4e0HOMY ILUIaHy 2 54
AYyIUTOPHBbIE 3AHATHUS: 1,3 36
Ulexmun 0,9 24
[TpakTUdyeckue 3aHsATH 0,4 12
CamocTrosiTeibHas padora: 0,7 18
Bujx koHTpOJIS: 3ager

AnHoTanms paboueil mporpaMMbl TUCIUITITNHbI
«MoJieky I pHbIH AU3aiiH B OPraHU4ecKOi XUMHN»

1. Heab (ucuunIuHbI:

— HAJACTpOIKa 3HAHUH, MOTYYCHHBIX B OOIIEM Kypce OMOXMMHH, OPraHUYeCKOW U (hrU3HuecKoit
XUMHUH, B HaIPABJICHUW CIICIUAIHM3AMA B OOJACTH BBIYMCIMTEILHOW XWMHHU, OWOXWMUH,
XUMHUYECKONH IH3UMOJIOTHUH, CICHMUATBHOTO OPraHMYeCKOro CHHTE3a, METOJIOB HAIpPaBIEHHOTO
IIOHUCKA COSTUHEHUHN C 3aJaHHLIMU CBOMCTBAMHU.

2. B pe3yabTare m3yueHusi AUCHMILUIMHBI O0y4YaKIIUiicd MO MporpaMme crenuajuTeTa
JMOJIZKEH

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

DopmupyeMbie KOMIIETEHIUN NHauKaTOphl JOCTHKEHUS] KOMIIETEHIIMH
'YK-2. CnocoGen ympaBnath npoektoMm Ha Bcex|YK-2.1 dopmynupyeT Ha OCHOBE
BTamax ero KM3HEHHOTO ITHKJIA [OCTAaBJICHHOW MPOOJIeMbl MPOSKTHYIO 33aJady H
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croco0 ee  pelIeHHs
IPOEKTHOTO YIPABICHHUS

yepe3  pealm3aiuio

VYK-4. CnocoGeH MNpUMEHSTh COBPEMEHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTUH, B TOM YHUCIIEC

'VK-4.2. CocraBisiet, IepeBOIUT U
PENaKTHPYET PA3IMYHBIC aKaJEMUYCCKIEC

Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), UITeKCTHI (pedepatsl, 3cce, 0030pbl, CTaThU U
AKaJIeMUYECKOTO u poeCCUOHATBLHOTO[T. 1. )
B3aUMO/ICHCTBHUS

YK-6. Ciocoben onpenensiTh U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JICSTENILHOCTH U
CII0OCOOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE
CaMOOLICHKH W O00pa30BaHUS B TEYEHHE BCE
PKU3HU

YK-6.3. BeoicTpanBaer ruOKyro
NPOPECCUOHATIBHYIO TPACKTOPHIO, HCIOIb3YS
MHCTPYMEHTBI HENPEPHIBHOTO 00pa3oBaHus, C
Y4ETOM HAKOILJICHHOTO OTIBITA
rmpodeccrnoHaIbHOI JESTEIIbHOCTH u
NMMHAMUYHO  W3MEHSIOMIMXCS  TpeOOBaHUIA
pBIHKA TpyJa

I[IK-1-u Cnocoben mnnaHupoBaTh paboTy U

MK-1-u.1 CocraBisieT oomuit ILIaH]

BEIOMpATh  QJICKBaTHBIE METOABl  PEHICHHUSMCCICAOBAHUS U JIETAIBHBIC TUIAHBI OTACIbHBIX
HAY4YHO-MCCIIE0BATEIBCKUX 3a1a4y BCTaIU
BEIOpaHHOW 00JacTH  XWMHUH, XHMHYECKOU
TEXHOJIOTHH WJIM CMEXKHBIX C XUMHEH HayKax
IK-2-1 Cnocobern  npoBoauTh naTeHTHO-IIK-2-H.2 AHanmu3upyer  H 00o0061IaerT,
MH(GOPMAaILMOHHBIE MUCCIIEIOBAHUS B BHIOPAHHOMPE3yIbTaThl MATEHTHOTO MOWCKA MO TEMAaTHKe
00JIaCTH XUMHH W/WJIA CMEXHBIX HayK NpOeKTa B  BBIOPaHHOW O0JACTH  XUMHH
(XMMHYECKON TEXHOJIOTHH )

IK-3-u Cnocoben Ha ocHoBe KpuTHueckoroflIK-3-u.2 Omnpenensier BO3MOYKHBIE
aHanmuza pesynpratoB  HUP u  HUOKPHanpaBnenus pa3Butusi pabOT U NEPCIEKTHUBBI
OIICHUBATh TMEPCICKTHBBI WX MMPAKTHYCCKOTOMPAKTHYECKOTO  NPUMEHEHHUS  IOJIyYCHHBIX
MPUMEHEHUS W  M[POJOJKeHHs paboT  Bpe3yabTaToB
BHIOpAaHHOW OOJACTH XWUMHH, XUMHYECKOU
TEXHOJIOTHH MU CMEKHBIX C XUMHUEH HayKax
B pe3ynbraTe u3yueHus: AUCUUTIIMHBI 00 yJaIOUTUIICs TOJKEH:
3namo:

- OCHOBHBIE METO/IbI HAMPABJICHHOTO AU3aiiHa OMOIOTHYECKH  aKTHBHBIX  BEIIECTB U

MoAXOAbI K TIOUCKY OPraHUYCCKUX COE€IUHEHMH C 3aJaHHOM OMOJIOTHYECKOM aKTHBHOCTBIO.

Ymemes:
aHAJIM3UPOBAaTh  BO3MOXKHBIE
COCIUHEHUN C UX OeJIKaMU-MUIIECHIMY,

B

MaTCPHBI

(1abI0HBI)  CBSI3BIBAHMUS
BIJICISITh  B3aUMOJICHCTBUS,

OpraHU4YC€CKUX
KPpUTHUYHBIC UJIA

o0pa3oBaHHUsl KOMIUIEKca O€JOK-JIMraHio, MpejuiaraTb BO3MOMKHbIE MOJU(GUKALNUU CTPYKTYP
OpPraHUYECKHUX COeMHEHUHN IS TOBBIICHUS/TIOHUKEHHS TPOYHOCTH YKa3aHHBIX KOMILIEKCOB;

AHAJIU3UPOBATH BO3MOXKHBIC OMOJOrNYeCcKre aKTHBHOCTHU OpTraHU4YCCKUX COGJII/IHGHI/Iﬁ Ha

OCHOBE JAHHBIX MO WX B3aUMOJICMCTBHUIO C M3BECTHHIMU TEPANEBTHUYCCKUMHU MUIIICHSIMHU WMETh
OTIBIT ICATEIHHOCTH TIO BBHITIOJIHEHUIO PEabHBIX HAyYHBIX 3ajjad B Hay4YHOW IabopaTtopuH,
OTBIT TI0 TTPO(PECCHOHATTLHOMY OMHMCAHHUIO IKCIIEPUMEHTa B 00JIaCTH KOMIBIOTEPHOTO JHM3aiiHa
OMOJIOTMYECKU aKTUBHBIX BEILIECTB.

Bnaoemo:
TeopHel M HaBbIKAMU MPAKTUYECKON pabOTHI B M30paHHOM 00JIaCTH XUMUHU.
3. KpaTkoe conep:kanue Kypca
Mooyne 1. Beeoenue.
OO01re MPUHIMITBI TU3aiiHa OPTaHUYECKUX BEIIECTB C 3aIaHHONW OMOJOTUYECKON aKTHBHOCTHIO.

OCHOBHBIE TEHJICHIIMM DPAa3BUTHUA MOJIEKYJISIPHOTO Ju3aifHa OMOJOTMYECKH AaKTHBHBIX
COETMHEHUI. [IpakTnueckas HaIlpaBJIEHHOCTh u byHIaMeHTaJIbHOE 3Ha4YCHHE.
[lpuniunuanbHas cxema pa3pabOTKM HOBBIX — JIEKAPCTBEHHBIX CPEICTB. ITonsatue
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HEYIOBJIETBOPEHHONW MeauuuHcKol norpedHoctu. Ilonatue repaneBTuueckoit munienu. CBs3b
TEpaneBTUYECKON MUILIEHU 1 OMOJIOTUYECKON aKTUBHOCTH.

Mooyns 2. Cunosvie nosis u MooenvbHble NOMEeHYUATDL.

MulieHb HampaBlICEHHBIM IOMCK JIEKApPCTBEHHBIX CpPEICTB. benku Kak TepamneBTHYECKHe
MUIIEHH. MeTObl OLIEHKH MPOYHOCTH KOMILJIEKCOB OenoK-murana. Vcnonbp30Banue MOAEIbHBIX
MOJICKYJISIPHO-MEXaHUYECKUX TOTEHIIMANIOB JUIS ONUCAHUS SHEpruu oOpa3oBaHUs KOMILIEKCA.
OcCHOBHBIE CHJIOBBIE 110J151, UCIIOJIb3YEMbBIE B MOJIEKYJISIPHOM MOJEJIMPOBAHUH.

Mooyns 3. [loocomoexka cmpykmypbsl 6e1Ka K 8bIYUCTUMENbHOMY IKCNEPUMEHNY .

Benku xak tepaneBTuueckue MumeHn. OcoOeHHOCTH OeNIKOBBIX MOJIEKYJ Kak TeparneBTHUeCKuX
MmurieHe. MeToapl aHanu3a KOHPOPMAIIMOHHON MOABMKHOCTH Oeka. [loHsTHE aKTHBHOIO
nerrpa.  KoH(opmanmoHHash MOJBMKHOCTh OCTaTKOB AaKTHBHOTO LeHTpa. IloaroroBka
CTPYKTYpBbI OelKa K BEIUUCIUTEILHOMY SKCIIEPUMEHTY.

Mooy 4. Oyenka buonrocuueckoli akmueHOCMU MeMOOAMU MOJEKVIAPHO20 OOKUH2A.
MonekynspHbld JOKMHT W BHUPTYalbHbIM CKpUHUHT. OCHOBHBIE 3ajaud Metona. (Cxema
BBIUMCIUTEIBHOTO  JKCIIEPUMEHTAa. AHanM3  pe3yJbTaTOB U IOBBIIIEHHE  TOYHOCTHU
MOJIEKYJISIPHOTO ~ JOKMHra.  MeToapl  BBIJCNICHUS  BaKHEHIIMX B3aWMOJACUCTBUNA  H
CcTpykTypHasi ¢unbTpanus. @DparmMeHTHBI JOKUHT. BupTyanpHBI CKPHHHHT OHOIMOTEK
XUMHUYECKHUX coequHeHN. OCHOBHBIC OTPAaHUYEHUS METOAA MOJIEKYJISIPHOTO JOKHUHTA.

Mooy 5. [Ipumepol npakmuueckoti oyeHKy OU0I02ULECKOU AKMUBHOCMU COeOUHEHU.

[TonsiTvie TUIIOTE3bl B BBHIYMCIUTEILHOM SKCIIEPUMEHTE. AHAIN3 CBA3BIBAHUS OPraHUYECKUX
COCIMHEHUI B AaKTHBHBIX LEHTPaX KWHA3, Ha OCHOBE JIMTEPATYPHBIX JAHHBIX 110 CBS3H
CTpyKTypa  cBoiicTBO.  OObsicHEHHE OHOJOTHYECKOW AaKTHBHOCTM HAa OCHOBE JaHHBIX
MOJIEKYJIIPHOTO JoKuHTa. Pa30op Hanbosee xapakTepHbIX OMIMOOK MOJIEKYJISIPHOTO TOKWHTA.
Mooyns 6. Ilpumepuvl npakmuueckoll OyeHKy OUON02UYECKOU AKMUBHOCMU COeOUHEHUI.

AHanu3 CBSI3BIBAaHUS OPTAaHUUECKUX COCIMHEHHWH B aKTUBHBIX IIEHTpax nporteas (TpomOuH, Oera-
cekperazda u T. 1.). OObsCHEHHEe OHOJOrMYECKOW AaKTHBHOCTH HAa OCHOBE  JIAHHBIX
MOJIEKYJISIPHOTO MoOAeInpoBanusa. Pa30op Hambosee XapaKTEpPHBIX OMHOOK MOJEKYISPHOTO
JIOKMHTA, XapaKTepHBIX JUI JOKUHTA B IPOTEA3bl.

Mooyns 7. OcHogubie Kiaccvl mepanesmuyeckux Mutieteu.

[Tonsite cenekTMBHOCTH. (OCHOBHBIE KJIACCHI TEPANEBTUYECKUX MUIIEHEH.  XapaKTepHBIE
0COOEHHOCTH aKTHUBHBIX IIEHTPOB KHHa3, mporeas3, pochoauscrepas. [loHsTre cenekTUBHOCTH,
CBSI3b TOKCUYHOCTU M CEJNEKTUBHOCTH. BaXXHOCTb CO3/1aHUE CENEKTUBHBIX MHTUOUTOPOB JUIS
pa3paboTku  Oe30macHbIX  JIEKApCTBEHHBIX  mpenaparoB. lloaxoasl K MOJEIMPOBAHUIO
CEJIEKTUBHOCTH OPTaHUUYECKUX COEIMHEHUM.

Mooynv 8. Memoow npedckazanusi mpexmepHou Cmpykmypul OeKa.

TpancmeMOpaHHble O€lKM Kak TeparneBTUYeCKHe MHIIEHH. TpaHCIopTepbl, HOHHBIE KaHAJbI,
GPCR. Cpsi3piBaHNe OpraHMYECKUX COCOUHEHHMH B akTUBHBIX HeHTpax GPCR. Ilonsrtue
aroHMCTOB, AHTarOHMCTOB, OOpaTHBIX aroHUCTOB. OCOOEHHOCTH MPEACKA3aHUsl CBA3bIBAHUS
OpraHMuyeckux  coenuHeHud B akTuBHBIX LeHTpax GPCR. Iloaxonmpl kK mnpeacka3zaHuio
TPEXMEpPHON CTPYKTYpHI OelKa.

Mooy 9lIpedckazanue buonocuueckou aKkMmusHOMU MeEMOOAMU MOJEKYAAPHOU OUHAMUKUL.
MounekynspHas quHamuka. OCHOBHBIE 3a1auu MeToga. CXeMa BBIYMCIUTENIBHOTO SKCIIEPUMEHTA.
AHanu3 pe3ynbTaTOB M TMOBBIIIEHWE TOYHOCTH IMpeACcKa3aHUl MeToJaMU MOJEKYJISIpHOM
JUHAMUKHA. MeTox BO3MYIIEHUsT CBOOOJHOW »Hepruu. OCHOBHBIE OrpaHUYEHHUS METOoJa
MOJICKYJIIPHOM JUHAMUKHA W BO3MYIIIEHUS CBOOOHOM dHEepruH. [loTeHInan CpeTHui CUITBI.
Mooyns 10. Ilpedckazanue buonocuyeckou akmusHocmu memooamu QSAR

Juzaiin OMONOrMYecKd aKTUBHBIX BEIIECTB Ha OCHOBE CTPYKTypbl Jjuranaa. Ilouck
KOJIMYECTBEHHBIX COOTHOIIEHUN CTPYKTypa-CBOWCTBO. MOJEKyIsIpHBIE AECKpUNITOPbl. MeToabl
MOCTPOEHHUS MOJIENIEH CTPYKTYypa-cBOMCTBO. J|0CTOMHCTBA U HEJOCTATKU METO/1.

Mooynvl1. Ilpedckasanue ¢papmakokuHemuyeckux napamempos OpeaHudecKux coeOuHeHull.
OcHoBHbIE (apMaKOKMHETUYECKHE XapPaKTEPUCTUKU OHOJOTMYECKH aKTHUBHBIX BEIIECTB.
[Tonstue ADME. Ilonxoapl K mpeackasaHHIO ajacopOuuu U MeTaboim3Ma OMOJIOrMYecKH
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AKTHUBHBIX BemIeCTB. MoJIeIMpOBaHUE CBSI3BIBAHUS OPTraHUYECKHX COSAMHEHHMN C OemkaMu
IIa3Mbl  KPOBHM, LIUTOXPOMaMH, TJIOKYpOHUITpaHchepa3zamMu, OeilKkaMu MHOKECTBEHHOM
nekapcTBeHHOU ycToiunBocTu. [loctpoenne QSAR mopeneit ms npenckazanust ADME.
Mooynw 12. I[1o0x00vl K 86160py 1eKAPCMBEHHO20 KAHOUOAMA.

OcCHOBHBIE XapaKTEPUCTHKHU JICKAPCTBEHHOTO KaHAMJATAa C TOYKK 3peHUs IPQPEKTUBHOCTH,
(bapMaKOKMHETHKU U TOKCUYHOCTH. [lomxo/sl kK BEIOOpPY JIeKapCTBEHHOrO KaHIUJaTa. AHalu3
JUTEPATypHBIX TMPUMEPOB TIO BHIOOPY JEKApCTBEHHOTO KaHauaara. Pa30op Haumbomee
XapaKTEePHBIX OLUINOOK.

4. O0beM y4eOHOH JUCIHIINHBI

. B 3auerHbIX | B akanem.
Buabl yueOHoii padoTsl
eTMHHUIAX yacax
O0mast Tpy10eMKOCTb JUCHMILUIUHBI 10 Y4eOHOMY IJIAHY 2 12
AyIMTOPHBbIC 3AHATHS: 1,3 48
Jlexnu 0,9 32
[IpakTHueckue 3aHATUS 0,4 16
CamocTtosiTesibHAasi padoTa: 0,7 24
Bujx koHTpOJIS: 3ager
Buabl yueOHoii padoThI B 3ateTHRIX B acrp.
eTMHHUIAX yacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY IJIAHY 2 54
AyIMTOpPHBbIE 3AHATHS: 1,3 36
Jlekiu 0,9 24
[IpakTUueckue 3aHATUS 0,4 12
CamocTosiTe/ibHasA padoTa: 0,7 18
Buj koHTpOJIS: 3auer

AHHOTanus padoue mporpaMmsbl TUCHUTITAHBI
«MeTajLtooprannyeckas XuMus»

3. Ieap THCOUIIMHBI:

- nproOpeTeHne PyHIaMEHTAIBHBIX 3HAHUH W MPAKTHYECKUX HABBIKOB B OOJACTH XUMHUU
DJIEMEHTOOPTAaHWYICCKUX COCAMHCHUM, MPUOOpETeHHWE 3HAHWW, HEOOXOTUMBIX JUIS PEIICHUS
3a/1a4, CBS3aHHBIX C XHMHEH OSJIEMEHTOOPTaHMYECKHUX COCQUHEHHH, CHOCOOHBIX K
WHHOBAIIMOHHOW JIEATEIIFHOCTH B COOTBETCTBYIOIIEH 00JACTH XUMHUH IJIEMEHTOOPTaHUIESCKUX
COEIMHEHUH U B CMEXHBIX 00JIACTAX HAYKH U BBICIIETO 0OpPa30BaHMs.

2. B pe3ysbTare ndyueHus JMCHUIJIMHBI 00yYAKOMIMIACS MO MPOrpaMMe CHelUaTUTeTa
JTOJIKEH

Obraoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

DopmMupyeMbie KOMIIETCHIUT NHaukaTopbl 10CTHXKEHUS] KOMITIETCH M
YK-1 Cnocoben ocymectBisith kputrdeckuilYK-1.2 Omnpenensier mpoGensl B MHPOpMAINH,
QHaU3 TMPOOJIEMHBIX CHUTyallMid Ha OCHOBEHEOOXOIMMOW Il  peleHus MpoOIeMHOM

CUCTEMHOT'O MOAX0/a, BbIPA0ATHIBATHCUTYAIlMH, U MPOEKTUPYET MPOLECChl MO HX
CTpPATEruI0 IEUCTBUI YCTPaHEHHUIO
YK-1.4 Pa3pabaTtbiBaeT U coAepKaTeIbHO
ApryMEHTHPYET CTpaTEeruIo pelieHus

MpoOJIEMHON CHTyaIliM Ha OCHOBE CHCTEMHOTO
M MEXIMCHUIUIMHAPHOTO MOJIX00B

YK-2. Cniocoben ympasnars nmpoektoMm Ha Bcex|YK-2.1 dopmynupyet Ha OCHOBE
HTarax ero JKU3HEHHOTO IIHKJIA MOCTaBJICHHOW MPOOJIeMbl IPOSKTHYIO 3a/1a4y U
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Croco0 ee pelIieHus 4Yepe3  Ppealn3aiuio
MMPOEKTHOTO yIIPaBJICHUS

'YK-6. CriocoOeH omnpenensite U peann3oBbiBath|Y K-6.1.  OneHuBaeT cBOM pecypchl U HX|
MPUOPUTETHl COOCTBEHHOW JAEATEIBHOCTH HIIPEICITBI (TMIHOCTHBIE, CUTYaTUBHBIE,
CIIOCOOBI €€ COBEPIICHCTBOBAaHHMS HAa OCHOBEBPEMEHHbBIC), ONTHMAIbHO WX HCIOIB3YET IS
CaMOOIICHKA W 0Opa30BaHMsI B TEUEHHE BCEUCIEIIHOTO BHIMOIHEHHS MIOPYICHHOTO 3aJaHus
PKH3HH

IK-1-u Cnocob6en mnanupoBats pabory wullIK-1-n.1 Cocrasinser o0 IU1aH
BBIOMpATh  aJeKBaTHBIE METOJIbl  PEUICHUSAMCCICIOBAHMS U JCTAIbHbBIC IUIAHBI OTAEIbHBIX|
HAy4IHO-UCCIIEA0BATENbCKUX 3a1a4 BCTaIHii

BHIODAaHHOW 00JIACTU  XUMHH, XHMHYECKOU
TEXHOJIOTMH WM CMEXHBIX C XUMHEH HayKax

IIK-2-u  Cnocoben mnpoBoauth mnareHTHO-IIK-2-u.1 [IpoBoauT IIOUCK
MH(OPMAIMOHHBIC MCCIICOBAHUS B BRIOPAHHOWCTICIIMATU3UPOBAHHON uH(popManun B
00JIACTH XUMHH W/WJIM CMEXHBIX HAYK MaTCHTHO-MH(POPMAIIMOHHBIX 0a3ax JaHHBIX

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00 yJaIOUTUIICS TOJKEH:

3uamop:

— METO/IbI MOTYYECHHsI, XUMUUYECKHE CBOMCTBA U MPAKTHUYECKOE MCIOJIb30BAaHHUE OCHOBHBIX
KJIACCOB 3JIEMEHTOOPTaHUYECKUX COCAMHECHUIA;

- TUTIOBBIE METOJIbI 3JIEMEHTOOPTaHWYECKOTO CHHTE3a, MHCIOJIb3YyEeMbIE pEareHThl WU
000pyI0BaHuE;

— MEXaHHU3Mbl OCHOBHBIX PEAKIIHMH, MOAXO0/IbI U METO/IbI U3YyUCHHS] MEXaHU3MOB;

— BJIMSTHUE CTPOCHHUS HA PEAKIIMOHHYIO CITIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COEeIMHEHUM;
— (bU3UKO-XMMHUYECKHE METOAbl HCCIEJAOBAHUA CTPOCHHUS  3JIEMEHTOOPTaHMYECKUX
COCTMHEHUH U 3JIEMEHTOOPTaHUYECKUX PEAKIUH;

- COBPEMEHHYIO MEePHOUYECKYIO JTUTEepaTypy (3KypHalbl) U AJIEKTPOHHBIC 0a3bl JaHHBIX B
00JacTl XUMHUH 3JIEMEHTOOPTaHUYECKUX COSAMHEHU M METOJIOB MOUCKA CBOWCTB M MOTyUEHUS
AIIEMEHTOOPTAaHMYECKUX BEIIECTB,;

- MPUHUUIIBI TEOPETHUYECKUX PAcue€TOB CBOMCTB 3JIEMEHTOOPTraHWYECKUX COEIMHEHHH,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX NTapaMETPOB 3JIEMEHTOOPTaHUYECKUX PEAKIUI

- posib U MECTO XHMHUHU JJIEMEHTOOPTAaHMYECKHX  COCJAMHEHUH B  CHCTEME
GyHIaMEHTAIBHBIX XHMHUYECKHMX HAyK H TPOU3BOJICTBE COBPEMEHHOW HWHHOBAIMOHHOM
MPOIYKLIHH.

Ymemo:

- BBIOMpATh METO/bI M PEareHThl CUHTE3a YJIIEMEHTOOPTaHUYECKIX COeIMHEHUII;

- MPOBOAMTH pa3eIeHHe CMECe SJIEeMEHTOOPTaHMYECKUX BEIIECTB U WACHTU(DUKAIIIO
COCTaBa U CTPOCHHUSI C TOMOIIBI0 XUMHUECKUX U (PU3UKO-XUMUYECKUX METOJIOB aHAlIN3a;

- OCYIIECTBIISATh TIOMCK METOJOB TIOJNYYEHUS M CBOWCTB 3JIEMEHTOOPTAaHUYECKHX
COCTMHEHUH C MCIOJIB30BAHNEM COBPEMEHHBIX 0a3 JaHHBIX U MTOMCKOBBIX CUCTEM;

- MIPOBOJIUTH MOJICJIUPOBAHUE XUMUYECKUX peakuuii c HCII0JIb30BAHUEM
MOJIYAMIIUPUUYECKUX U HEIMIUPHUUECKUX KBAHTOBO-XUMHUYECKUX METOJIOB.

Bnaoemp:

- MJIAHUPOBAHUEM U MPOBEJICHUEM CUHTE3a 3JIEMEHTOOPTaHUYECKUX COCITMHEHUI;

- METOJIaMU OYHCTKH 3JI€MEHTOOPTaHMUYECKHUX BEIIECTB M UACHTHU(PUKAIUU UX CTPOCHHUS C
UCTIOJIb30BaHNEM XUMUYECKUX U (PU3UKO-XUMHYECKUX METOJIOB;

- MOJICIUPOBAHUEM CBOWCTB BEIIECTB M MapaMETPOB DJIEMEHTOOPTAHWYECKUX PEAKIUN C
WCITOJIh30BAaHUEM KBAaHTOBO-XUMHYECKUX METOIOB.

3. KpaTkoe conep:kaHue Kypca

Mooy 1. Xumus opeanuueckux coeOuHeHull HenepexooHvlx Memaios
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Jlexuus 1. BBosiHbIE 3aMevaHus: JIOKaM30BaHHas G - ¢BsA3b C-M u C-D Kak OCHOBHOM 3JIEMEHT
CTPYKTYPHOTO CTPOCHHSI OPTaHMYECKHX COCIMHEHUU HENmepexoaHbIX 3JeMeHTOB. CBs3b C-M u
C-D Kkak T1IaBHEHIIMH peakuuOHHBIA (parmeHT MoJekyasl. CrTeneHb HOHHOCTH H
KOBAJEHTHOCTH CBsI3eM M BIMSHME OSTOro (akropa Ha CTPOGHHME METaul O - W
AJIEMEHTOOPTaHUYECKUX COCAMHEHUH.

CoenuHeHNs HEEPEXO0IHbIX METAJIJIOB C BBICOKOM MOJISIPHOCTBIO CBSI3M METAILI-YTIIEPOL
Jexnus 2. Coenqunenus menoynbix MeramioB (Li, Na, K): meroasl cunresa coenunenuii Li, Na,
K B naGopaTopHbIX yCIOBHSX M MNPOMBINUIEHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTU CTPOCHUS
opraamueckux coeauHenmii Li, Na, K. Acconuainus opraHMYecKUX COSAMHEHHUN MIETOYHBIX
METAJIJIOB B KpucTalmueckod (aze um pactBopax. CTpoeHue coeIuHEHUN B razoBoil ¢aze
Binustnue pactBopuTenss Ha CTPOCHHE M PEAKIIMOHHOE MOBEJICHHE OPraHMYECKUX COCIUHEHUN
HICJIOYHBIX MeTaIoB. OCHOBHBIE xuMHueckue cBoiicTBa coemuHenuid Li, Na, K. Ilpormeccsr,
WCIIOJIB3YIOIIUE 3TH BEIIECTBA B IPOMBIIIUICHHOCTH.

Jlexkmmsa 3. CoenuHeHms mIellovyHO3eMenbHBIX MeTawioB (Mg, Ca, Ba): meromsl cuHTE3a
MarHuMOpraHuYeCKUX COCAUHEHUHN B JIA0OPATOPHBIX YCIOBHUSAX U MPOMBIIUICHHOCTH. OCHOBHBIE
3aKOHOMEPHOCTH CTPOEHHUSI MarHMHOPraHMYeCKHX COEIWHEHUI B TBepAol (ase u pacTBOpax.
Acconuanusi MarHMMOPraHMYeCKuX coeauHeHui. Ponb pacTBopuTens B CHHTE3€, CTPOCHUH H
MPEBPAIICHUSIX OPraHUYECKUX COeAMHEHUN MarHus. OCHOBbI XMMHUYECKOI'O HCIIOIb30BAHUS
MarHMMOPraHUYE€CKUX COEAUHEHHUI.

Jlekiusa 4. OpraHudeckre COCMHEHUS alFOMUHHUA: METOJbl CHHTE3a U peakluu oOpa3oBaHUS
opranuveckux coeauneHuit amomunus. Coequnenus amomubus thma RzAl, R,AIX, RAIX;.
JlabopaTtopHble W TPOMBILIUICHHbIE METONbl cuHTe3a. CTpyKTypa allOMHUHHUHOPTaHUYeCKUX
COCIMHEHUN B pacTBOpax, TBepAOH W Tra3oBod (azax. [Jumepmsanuss W OJUTOMEpU3AIIHS.
Teopetnueckue mpenacTaBieHuss o mnpuponae cBsizu M-C-M B 31eKTpOHOAECPHUIIMTHBIX
COCIMHCHUSX  HEMEPEeXOJHBIX  METAJLJIOB. TepmonuHaMuueckue W CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OCHOBBI XUMHUUYECKOTO IPEBPALICHUS ATFOMUHUMOPIraHUYECKUX COCIUHEHUN.
Opranuyeckue coeiMHEHUs Oopa

Jlekius 5. Opranuyeckue coeanHeHus Oopa: npupoxaa cBszu C-B; ee ompezenstoniee BIUsHIE
Ha CTPOCHHME M CBOWCTBAa OOpopraHWYecKux coeAuHeHui. CpaBHEHHE TE€OMETPUYECKOTO U
KOH(UTYPAIIMOHHOTO CTPOEHUSI COeTUHEHHI Oopa M amtoMUHUSA. MeTobl CHHTE3a COSAMHEHUN
0opa B TOHKOM OpTraHUYECKOM CHHTE3E.

CoenuHeHns HEePEXO0IHbIX METAJJIOB U 3JIEMEHTOB C HU3KOM MOJSPHOCTHIO cBsA3el C-0
Jlexius 6. Opranudeckue coenrHeHus pryty (I1): OCHOBHBIE TUIIBI OPraHUYECKUX COCIUHEHHM
prytu. Ilpupogma cBszu Hg -C. 3aKOHOMEPHOCTHM CTPYKTYPHOTO CTPOEHHSI OpPraHUYEeCKUX
coeMHeHU pTyTH. Heopranwyeckue conM pTyTH KaK OCHOBHBIC HMCXOJHBIE COCIUHECHHS IS
CHUHTE3a OpPraHMYECKUX COeAMHEHWH pTyTH. Peakuus oOMeHa paJWKaloB B OpraHUYECKHX
COCIMHEHUSX PTYTH: CHMMETPHU3AIMs, IUCIPONOPIHOHUPOBAHNE, PEAKIUH C COCTUHEHUSIMHU
JPYruX METAJIOB. PTyTHOOpraHuyeckne COeAMHEHUsI KaK OCHOBA MCCIIEIOBAHUS MEXaHHU3MOB
peakIuii METaUTIOOPTaHUYECKUX COCIMHEHUN C G - CBA3BIO METAI-yriiepoid. m - Komruiekch
kaTHoHa Hg' ¢ Hempe/eNbHEIME OpraHMYECKHMH coefuHeHHsMH. COemMHEHHs PTYTH C
Pa3sTUYHBIMH (PYHKITHOHATHHBIMH 3aMECTUTESIMU B OPTAaHUYECKUX PaJIUKaIax.

Jlexiusa 7. OpraHUYecKHe COSAMHECHMsS TaJUIHs: JBa CEMEWCTBA OPTaHUYECKUX COCTUHEHHIA
tams: coexmuenns TI u TI™. 3aKOHOMEPHOCTU CTPOEHHUSI COECAMHEHUHN T1' u T1I". Merozsr
cuntesa coemmuenmii T1'. Merogsr cunresa coemuuennii T1'. Bsanmmbre [IpEeBpAILEHUS
(mepexo/pl) B COCTMHEHHSIX T1' u T1I"'. OcroBHbIe HaMpaBJI€HUs HMCIOJIb30BAHUSA COCTUHEHUHN
TaJUIMsl B TOHKOM OPraHUYecKOM cuHTe3€. DYHKIHMOHAIBHO 3aMEIICHHbIE TANIMHOPTaHUYECKIE
COCTMHECHUSI.

Jlekiiuu 8 w 9. OpraHuyecKkue COCNMHEHWs KPEMHHs, TepMaHHUS W O0JI0Ba: OCOOCHHOCTH
CTPYKTYPHOTO M DJICKTPOHHOT'O CTPOCHHS TETPASAPUICCKUX OpraHWYeCKHux coeauHenuit Si, Ge,
Sn. CpaBHuTenbHas TOMSPHOCTh U PEAKIIMOHHOCTIOCOOHOCTH G - cBszeit Si - C, Ge - C, Sn - C.
BaxHelime MeToAbpl CHHTE3a KPEMHUHWOPTaHWYECKMX COEAMHEHUM. BakHelmume peaknuu
COeMHEHUN KpeMHus. Baxneilmme meTtonbl cuHTe3a coequHeHud Ge u Sn. Baxkneitmme
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XUMUYECKHE CBOMCTBA TI'E€pMaHUN- U OJOBOOPIaHMYECKUX COeIAMHEHMU. I[lonmdineMeHTHbIE
coenunenus Si, Ge, Sn. Coennnenus co ceazamu - Si - O - Si -. CoequnreHns co cBsa3amu Si - Si,
Ge - Ge, Sn - Sn. Coenunenus co caszsamu Si= Si, Si = C, Ge = Ge, Sn = Sn.

Jlekun 10, 11, 12. Opra"guyecKue COEIMHEHUSI dbocdopa: COEIMHEHUS
TPEXKOOpIUHUPOBaHHOTO atoma (ocdopa co cBszpio P-C. @ochunbl. Ctpoenne. HekoTopsie
XUMHYECKHE CBOWMCTBA: OKHUCIIEHUE, IPUCOEIUHEHUE cepbl, 00pa3zoBaHue coieil. Mcnons3oBanue
TpeTHYHBIX (ocHUHOB B opraHuveckoM cuHTe3e (peakius Burrtura). KOMITIEKCHI TPETUIHBIX
bocPuHOB ¢ mepexOJHbIMU MeTalUlaMM W HUCHOJB30BaHME HMX Kak KaTaau3aToOpoB IS
METaJNI0OPraHUYECKOTO KaTajusa.
Kucnoponconepxame coequHeHHs] TPeXKOOpAuHUpoBaHHOrO aTtoma (Gocdopa. IlomHbie
docdutel. OCHOBHBIE CBOICTBA: PEAKIMH C TAaJOUTHBIMH AIKWJIAMH, C TaJIOTEHAHTHIPHUIaMU
KapOOHOBBIX KHCIIOT, C a - XJOpPKapOOHWIbHBIMU coenuHeHussMu (peakius I[lepkosa).
I'mapodochopubabie coenuuenus. Cunre3. CTpoeHue (IPOTOTPONHAS HAIHAS TAyTOMEPHS).
AmOuneHTHbIi xapaktep (ocdur-anmona. Peakmum ruapodochopunbHBIX COeTUHEHUN C
TATOWIHBIMU ankuiamu (peakmuss Muxadnuca-bekkepa), ¢ KapOOHWIBHBIMUA COCAMHCHHUSIMH
(peakuus AOpamMoBa), C YETBIPEXXJIOPUCTHIM YTIEPOAOM B MPUCYTCTBUU OCHOBAHUS (peaxius
Tonna-AtepTona).

CoenvHeHUs 4YeTBHIPEXKOOpAUHUpPOBaHHOTO aroma (ocdopa. Docdopubie, dochoHOBBIE U
docduHOBBIE KUCIOTH U UX 3pupbl. OCHOBHBIE CIOCOOHI Moy4YeHus. HekoTopsie XuMuueckue
CBOICTBa: amKUIUpYIolIas crnocoOHOCTh TpuankmidochuTos; peakuus P - O - onedunupoBanus
(peakuus XopHepa).
["amoreHaHruapHUIbl KHUCIOT TPEXKOOPAMHUPOBAHHOrO aroma (ochopa Kak KIHOUYEBBIS
coenuHeHUs B cuHTe3e (pochopopraHuvecknx coeArHEeHH. MeToasl cuHTe3a. buuibHBIM
xapaktep OpoM- U HMOJAHTHIPHIOB KHUCIOT TpexBajeHTHOro ¢ocdopa. Peakuuu c
AIEKTPOPWIBHBIMU W  HYKJICODUIHHBIMH pearcHTaMu (C BOJOW, aMHHAMH, pPEaKTHBAMU
['punbspa, ¢ ANKWIIUTHEM, C TaJOUTHBIMU aJTKUIAMHU, C TIOJTHBIMU (hOCHUTAMH).

Jlexkums 13. Opranuyeckue COeAMHEHUs HENEPEeXOAHBIX METAJJIOB M AJIEMEHTOB, COJAEpIKaIIne
GbyHKIIOHATBHBIE 3aMeCTUTENN B OpPTaHUYECKOM paaukane. CoenuHenus
anekTpononoxutenbHbix  MetauioB  (Li, Na, Mg, Al), conepxamme QyHKIMOHATBHBINA
OpraHWYECKUN 3aMECTHTENh Yy a - YIJIEpOJAHOrO aTroMma: CHHTE3, OCOOCHHOCTH CTPOEHHUS U
CBOWCTBA; Yy [ -yrJepomHOro aToMa: CHHTE3, OCOOCHHOCTH CTPOSHHS W CBOWCTBA.
o - u B -OyHKIMOHAIbHO-3aMeleHHbIe coenquHenus Si, Ge, Sn u Hg. Cunres, Tepmudeckue u
(hOTOXMMHUYECKHE TIEPETPYIITUPOBKH; TePMOJIECTPYKIHs. OCHOBHBIE OCOOCHHOCTH XUMHYECCKIX
peaxIuit; METaIIIOTPOIIHSI.

Mooyne 2. Teopemuueckue npedcmaeneHus o0 npupooe c6A3U U 3AKOHOMEPHOCMAX
CMPYKMYPHO20 CMPOEHUsT KOOPOUHAYUOHHBIX COCOUHEHULl NepexOOHbIX U HenepexoOHulX
Memaios u d1emMeHmos

Jlekiusa 14, 15, 16. CoenuHeHUs ¢ MPEUMYIIIECTBEHHO HOHHBIM (*° KBA3UHOHHEIM ) XapaKTepoM
cBsa3u. Monenb xecTkux cdep. M3mMenenue npupoipl “ KBa3HMOHHOCTH ~ CBSA3M C U3MEHEHHUEM
($a30BOT0 COCTOSIHUS BEIIECTBA. BIUsSHUE MONSIPU3ALNN OPTaHUYECKUX TPyl (MK aHHOHOB) U
MOJISIPU3AIMY METaljIa WITH DJIEMEHTA Ha CTPYKTYPY COCIHMHEHUH.

CoenviHeHHUsS HEMEPEXOJHBIX JJIEMEHTOB ¢ KOBaIGHTHbIMH CBss3simu M-C u  D-C.
['uOpuau3anvoHHble TpEACTaBICHUS, OlleHKa ydactus d - opOuTtaneil. DIEeKTpOHHO-
nedUIUTHBIE W AJIEKTPOHHO-U30BITOUHBIE coeanHeHus. [IpeacraBnenus [wumiecnu, Monenb
JIOKQJIM30BAHHBIX JJIEKTPOHHBIX Tap.

CoenvHeHHs ~ TEpPeXOAHBIX  MeTamyioB.  KoopauHaimmoHHass — OpUpoJia  COSAMHEHMIA,
KOOpAMHAIMOHHBIE uucna. IlpaBuno 18-tm anexkTpoHOB. TeopHsi KpHUCTAUIMYECKOTO ITOJIS.
Teopust monst nuranaoB - merog MO. BBICOKOCTIMHOBBIE M HU3KOCIHUHOBBIE COCIWHEHUS;
SHEPTHs CIIapUBaHUS AJICKTPOHOB. JIMTaHABl CHIILHOTO U ¢1a00TO0 MOJs. G - JIMTaH/abl; JTUTaH bl
T - JOHOPHOTO U T -aKIENTOPHOTO TUIIOB.

III Paznen. Xumusi OpraHMYeCKUX COCTMHEHUIN MEPEXOAHBIX METAJIOB.
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Jlexuus 17. BBeieHre B XUMHUIO OPTraHUYECKUX KOMIUIEKCOB MEPEXOAHBIX MeTauioB. [IpunsTeie
ompeneneHuss U sA3bIk obmactu. HeompeneneHHOCTh MpeACTaBiICHUN O MPHUPOAEC OPTaHUUECKHUX
JIUTaHJI0B, BAJICHTHOM COCTOSHUU METaJlJla U XapakTepe CB3u MeTaur-murana. Knaccuduxarms
OPraHMYECKUX KOMIIJIEKCOB NMEPEXOHBIX METAILIIOB.

Jlexmst 18. KapOOHMJIbHBIE KOMILIEKCHl MEPEXOMHBIX MeTamioB. OO61acTh CymeCTBOBAHUS.
3aKOHOMEPHOCTH CTPOCHHUS: MOHO- M OHWsJIEpPHBIC COCNUHEHHS. METOobl CHHTE3a U OCHOBHBIC
XUMHUYeCKHe cBoHCTBA. KapOOHWIBHBIX aHWOHBI, KapOOHWITHAPUABI U KapOOHWITAIOTCHUIBI:
CTPOEHHUE U CBOICTBA.

Jlexrwmst 19. OnedrHOBBIE KOMIUIEKCHI MEPEXOAHBIX MeTaioB. [Ipupona cBs3u metai-oneduH.
Mopenmu HAYJI. Metoasl cuHTE3a M 001acTh cymiecTBoBaHus. l[IpeBparieHue oieUHOBOTO
JUTaHJa B KOOPAMHAIIMOHHOW cdepe meramia. ¢ - OpraHuYecKue COCIUHCHUS MEePEXOIHBIX
METaJIOB KaK MCXOJ/IHBIC COCTMHEHUS U KaK MPOAYKTHI MPEBPAIICHUS 0JIe(PUHOBBIX KOMILJIEKCOB.
T - AJUTWIIbHBIE KOMILUIEKCHI MTePEX0IHBIX MeTa/uioB. CTpOEHUE, CHHTE3 U CBOMCTBA.

Jleximsa 20. TToareHOBEIE COHABHYEBEIC KOMIICKCHI NEPEXOMHBIX METAJNIOB. MeTalIoNeHRI KaK
Han0oJiee U3yUYEeHHBIN KJIACC COHIBUYEBBIX KOMIUIEKCOB MEPEXOHBIX MeTaIIoB. [Ipupona cBsizu
METAJI-KOJIBIIO B COHJIBUYEBBIX KOMIUIEKCAX: OAJIEKTPOHHOCTb CBSI3M, KPATHOCTh CBS3H,
MPOYHOCTh CBSI3U. DJEKTPOHHOE CTPOCHHE METAJUIOLICHOB, MPUYMHA HECOOJIO/ICHUS TpaBUiia
18-t smeKkTpoHOB. XUMHYECKHE CBOWCTBA METAJIONCHOB. KIMHOBUIHBICE COHJBHYH,
MHOTOTIATYOHBIC COHABUYH, MTOJTYCIHIBUYH, TETCPOJIUTAHTHBIC COHIBUYH.

Jleknus 21. m -KOMIUIEKCHI MEPEXOAHBIX METAIOB, MPOSIBIAIONIME CBOMCTBA apOMAaTHYECKUX
coenuHeHU. DeppolleH M ero aHaJlord, LUMAHTPEH, MUKI00yTaJHueH)KEIe30TPUKApOOHIII:
CUHTE3, CTPOCHHUE, CBOMCTBA; MEXAaHU3M pEaKLMil 3aMElIeHUs, y4acThe aToMa MeTala.

Jlekmus 22. o -Opranuyeckue COEIMHEHHUS IEPEXOMHBIX METAIOB. MeETOmsl CHHTE3a © -
OpPraHMYEeCKUX COCAMHEHMI: peakuuu MepeMEeTAUNIMPOBAHUA;, PEAKIMU OKUCIUTEIBHOTO
MIPUCOETUHECHUS rajoreHOBOIOPOJIOB; CTPYKTYpHBIE MEepErpynIupoOBKU IPYTUX
METAJUIOOPTraHUYECKUX COEIMHEHUM. [IpudyuHBI HU3KOM TEPMUYECKON YCTOWYMBOCTU G -
AIKUJIBHBIX COEAMHEHUH, conaepkammx [ -BomopogaHbie aToMbl. OCHOBHBIE XHWMHUYECKHE
peakuMy G - OPraHMYeCKHX COEIMHEHMI: peakuuu pacuieruienus cpszed M-C; peakuuu
BHEJAPEHUS MAJIBIX MOJIEKYJI; CTPYKTYPHBIE EPETPYNITUPOBKU G ~-OPraHUYECKUX COCTMHEHUN.
Jlekuus 23. I'mapuaHble KOMIUIEKCHI MEPEXOJHBIX MeTamioB. OCHOBHBIE CTPYKTYPHBIE THUIIbI
TUJPUIHBIX KOMIUIEKCOB METAJUIOB: COCIMHEHUS C TEPMUHAIIBHBIM BOJOPOJOM M C L 2 -, L 3- U L
6- MOCTHKOBBIM BOJOpo/ioM. OCHOBHBIE METOJbl CHHTE3a: M3 KapOOHUIATOB METAIOB, B
pe3yabpTate B - THAPUIHOTO CABUTA, U3 MOJEKYISIPHOTO BOJAOPOJIa U TUIAPHUIOB HETIEPEXOIHBIX
METAJUIOB M 3JIEMEHTOB, B pe€3ylbTaTe NPOTOHUPOBAHHUS KOMIUIEKCOB MeTaioB. OCHOBHBIE
XapaKTEPUCTUKU CBSI3M METAJUT-BOJIOPOA. JIBOMCTBEHHas NpUpOAa BOJOPOJHOrO aroMa B
KOMILJIEKCaX METaUIOB: THMAPUJIHAS U MPOTOHHAs MOJBMIKHOCTh aToMa Bojopoaa. Komrmiekchbl
METAJJIOB ¢ MOJIEKYJIIPHBIM BOJOPOAOM: CUHTE3, CTPOEHUE U CBOMCTBA.

Jlexkmms 24. OpraHuvecKue COCAMHEHHUS PaHHUX MEPeXOJHbIX MeTawioB [V u V rpymm (u
yactuyHo VI rpymnm). Baxueiimue Tunsl coequHeHni. MeTopl cCHHTE3a U CBOMCTBA.

Jlexkmusa 25. OpraHudecKkue COCAMHEHMS METAIIOB CepeaMHbI Imepexoanbix psagoB VII m VIII
rpynn (moarpymmna skene3a u yactuuHo VI rpynma). Baxknelimme Tunsl coeauHeHuid. MeToabl
CHHTE3a U CBOMCTRBA.

Jlekmma  26. Opragydeckye COEOWHEHUS] ITO3OHUX HepeXoiaHblX MeTayuioB  VIII rpymnbl
(moarpymma Co u Ni). Baxueiimue TUIbI coequHeHn. MeTo/Ibl CHHTEe3a U CBOMCTBA.

Jlekims 27. OpraHudecKkre COeAMHCHHsI MOCTIepeXoaHbix Metaiwio: Cu, Ag, Au. Baxneiinme
THUIIBI COSANHEHNN. MeTO bl CHHTE3a U CBOMCTRBA.

Jlekimsa  28. CreneHb NOJMAPHOCTH CBA3EH METAUI-YIVIEPOA B  METALNIOOPTaHUYECKUX
COCIMHEHUSX TEPEXOTHBIX M HEMEePEeXOJHBIX MeTaioB. D(QeKTUBHBIC 3apsbl aTOMOB B
MOJIEKYJIaX. OHEPreTUYECKHE OHJIEKTPOHHBIE YPOBHHM OHHEPrUd B MOJEKYJax: DSHEPruu
BHYTPEHHUX U BQJICHTHBIX CBS3BIBAIOLIMX W HECBS3BIBAIOMIMX 3JIEKTPOHOB. CpaBHUTENBHBIE
BEJIMYUHBI YHEPTHI CBSI3€M METAJI-yIJepoa B 3aBUCUMOCTH OT MPHUPOJbl METajlia, MPUPOJIbI
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OpraHuYecKkoro Jurasja (paaukana), tuna csizu M-C u Tuma xomIiuiekca. 3aKOHOMEPHOCTH
W3MEHEeHUs sHeprui csazeit M-C.

Jlexknus 29. OCHOBHBIE OPEACTABJEHHS O THUOAX W MEXAaHM3MaX pPEakIUii B METAI O - U
9JIEMEHTOOPTaHUYECKUX  COeIMHEHHUsAX. Peaknuu 3amelleHuss JIMTaHAOB  (PaJMKaJoOB).
OKHCIHUTENbHOE TPUCOCIUHEHNE U BOCCTAHOBHUTEIIBHOE AJIMMHUHUpPOBaHHE. Penokc-peakiuu.
Peakunu xumuyeckoil Moau@UKAMN OpraHUYECKOro JMraiaa (pajaukania), IpoTeKarolme 0e3
y4acTHsl [IEHTPAJILHOIO aToMa METaJlJIa WK 3JIEMEHTA.

Jlexnusa 30. KapkacHble cCOeIMHEHUS] METAJJIOB U AJIEMEHTOB: METAJIJIOKJIACTEPhl M KapOOpaHBbI.
OcCHOBHBIE XMMHUYECKUE PEAKIMH, MPUBOMISIINE K OOpa30BaHUIO KAPKACHBIX COCIMHCHHIA.
3aBUCHUMOCTb MEXAY SJEKTPOHHBIM U CTPYKTYPHBIM CTPOEHHEM KIIACTEPOB M KapOOPaHOB.

DOneKkTpoHHbIE TmpaBwia Yoaina. CTpyKTypHbIE TEpPErpymnimupoOBKHA KIACTEPOB, BBI3BAHHBIC
M3MEHEHHEM YHCIIa BAJIGHTHBIX (CKEJIETHBIX ) 3JIEKTPOHOB B HHX.
4. O0beM y4eOHOH JUCIHIINHBI
. B 3auerHbix | B akangem.
Bupabl yueOHoii padoThI

eTMHHUIAX yacax
O01mas TPyA0eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 4 144
AyIMTOPHbIE 3AHATHS: 1,8 64
Jlexuu 0,9 32
[TpakTHUYeCKHE 3aHITHS 0,9 32
CamocTtosiTesibHasi padoTa: 1,2 44
Buj KOHTPOJIA: IK3aMeH 1,0 36

Buabl yueOHoii padoThI B 3ateTHRIX B actp.

eTMHHUIAX yacax
O0mas TpPyA0eMKOCTh JMCIHUIIIMHBI 110 Y4eOHOMY IVIAHY 4 108
AyIMTOpPHBbIE 3AHATHS: 1,8 48
Ulexmun 0,9 24
[TpakTHUYeCKHE 3aHITH 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33
Buja KoHTpOJIsSi: IK3aMeH 1,0 27

AHHOTanus pabodeil MporpaMMbl TUCHUTLIMHbI
«CHHTe3 HOBBIX MAaTEPHAJIOB HA OCHOBE IMKJIMYECCKMX OPraHUYeCKUX COeIHMHECHUID)

1. leap TUCHHUILIHHBI:

— [pUOOpeTeHHe CHeUHaTUCTaMM 3HaHWM, yMEHHI,

BJIaJl€HUN U B
KOMIIETEHIIMM B 00JIACTM CHHTE3a CJIOXKHBIX OPTraHWYECKUX COCAMHEHUH,

CHUHTETHUYECKUX METOJIOB U peakiuii TpanchopmManuy GyHKIIMOHAIBHBIX TPYIIIL.
2. B pe3ysibTare u3y4yeHus TUCHHUIIHHBI 00y4YaIOIIHIACs 10 MPporpaMMe creluaInTera

JTOJIKEH
Obradoams CIEAYIOIUMU KOMIIETCHIIUSIMU:

(dbopMUpOBaHUH
COBPEMEHHBIX

dopmupyembie KOMIIETCHIIUT

NHaukaTopbl 10CTHXKEHUS] KOMITIETCH MM

YK-1 CnocoOeH OCyIIEeCTBISITh KPUTHUECKHUN
QHaU3 MPOOJIEMHBIX CHUTyallMd Ha OCHOBE
CUCTEMHOI'O M0/IX0/1a, BbIpa0aTHIBATH
CTPATEruI0 JIEUCTBUI

YK-1.2 Onpenensier npoGenbl B MHPOPMAIINH,
HEOOXOAUMOW ANl pemeHus  MHpoOIeMHOM
CUTyallud, W MPOEKTHPYET MPOILECChl MO MX
YCTpaHEHUIO

YK-1.4 Pa3pabaTtsiBaeT U coAepKaTeIbHO
ApPryMEHTHPYET CTPaTEruio peleHus
MpOOJEMHON CUTyallUd Ha OCHOBE CUCTEMHOIO
M MEXJIMCHUIUIMHAPHOTO MTOIX0I0B
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YK-2. Criocoben ympapisaTh mpoekToM Ha Beex|YK-2.1 dopmynupyet Ha OCHOBE
HTamax ero JKU3HEHHOTO UK [MOCTABIEHHOW MPOOJIEMBI IPOCKTHYIO 33729y U
Croco0 ee pelieHus 4Yepe3  pealn3aluio
IMPOEKTHOTO yIIPaBJICHUS

'YK-6. CriocoOeH omnpenensite u peann3oBbiBath|Y K-6.1.  OneHuBaeT cBOM pecypchl U HX|
MPUOPUTETHI COOCTBEHHOW JEATEIBLHOCTH HIIPEICIBI (TMIHOCTHBIE, CUTYaTUBHBIE,
CIIOCOOBI €€ COBEpPIICHCTBOBAaHHMS HAa OCHOBEBPEMEHHBIC), ONTHMAIbHO WX HCIOIB3YET IS
CaMOOIICHKA W O0Opa30BaHMs B TEUEHHE BCEUCIEIIHOTO BHIMOIHEHHS MOPYICHHOTO 3aaHus
PKH3HH

IK-1-u Cnocob6en mnanupoBats pabory ulllIK-1-n.1 Cocrasnser o0 IU1aH
BBIOMpATh  aJeKBaTHBIE METOJIbl  PEUICHUSAMCCICIOBAHMS U JCTAIbHbBIC IUIAHBI OTAEIbHBIX]
HAy4IHO-UCCIIEA0BATENbCKUX 3a1a4 BCTaIHii

BHIODAaHHOW 00JIACTU ~ XUMHH, XHMHYECKOU
TEXHOJIOTHH WM CMEXHBIX C XMMHEH HayKax

IIK-2-u1  Cnocoben mnpoBoauth mnareHTHO-IIK-2-u.1 [IpoBoauT IIOUCK
MH(OPMaLlMOHHbIE MCCIIEA0BAHNS B BHIOpAaHHOWCIEIMATU3UPOBAHHON uH(popManuu B
00J1aCTH XMMHH W/WIIM CMEKHBIX HayK MaTeHTHO-MH(GOPMAIIMOHHBIX 0a3aX JTaHHBIX

B pe3ynbraTe u3yueHus: AUCUUTIMHBI 00 yYaOLTUIICS TOJKEH:

3namop:

- CYILITHOCTh MPOOJIEM OPraHMYECKOTO CUHTE3a, HAyYHO-TeXHUUYECKHE TOIXOAbl U IMyTH UX
peLIeHus;

- METO/I0JIOTUYECKHE OCHOBBI INIAHUPOBAHUS MHOTOCTAIUHHOTO CHHTE3A.

Ymems:

- IJIAHUPOBATh MHOTOCTaIMMHBINA CUHTE3 MPUPOIHBIX COCIUHEHUN;

- NPUMEHATh COBPEMEHHBIE CHHTETUYECKME METOAbl CHHTE3a I  [OJIYy4YeHUs
MUKITUYECKUX U AlIMKIMYECKUX MOTU(PYHKIIHOHATHHBIX MOJIEKYI.

Bnaoemu:

- CIIOCOOHOCTBIO K KPUTUUIECKOMY aHAJIM3Y U OIICHKE COBPEMEHHBIX HAYYHBIX JOCTUKEHHM
B 00J1aCTH OPTraHNYECKOTr0 CUHTE3a;

- METOI0JIOTUYECKUMU MOJX0AaMH K PEIICHUIO MPo0IeM MJIaHUPOBAaHUS CUHTE3a
OPraHUYECKUX COCTUHECHUM.

2. Kparkoe coaep:kaHue Kypca

[leperpynnuposka KisiizeHa.

ITeperpynnuposka Koyma.

CHHTE3 YHAHTUOMEPHO YHCTBIX COCTMHEHUM.

MeTto1b1 06pa30BaHus TPEXWIEHHOTO LIUKJIIA.

MeTto 61 00pa3oBaHUs YETHIPEXUICHHOTO ITUKJIA.

AHHMOHHBIE ¥ KATUOHHBIC IUKJIN3AIMUA B CHHTE3€ [IUKJIOTICHTAHOBBIX CUCTEM.

AHHMOHHBIE U KaTUOHHBIE IMKJIN3ALUHA B CHHTE3€ ITUKIIOT€KCAHOBBIX CUCTEM.

['oMonuTHYeCKOE MPUCOEAMHEHNE TIO KPATHBIM YTIIEPOI-YTIIEPOTHBIM CBS3SIM.
BaytpuMonexynsipHble HUKINU3AIUU C YYaCTHEM aJIKUIbHBIX PaJUKaJIOB.

Peaxmus [{unbca-Anbaepa.

BuytpuMonexynsipHbie BapuaHThl peakiiuu Juibca-Anpaepa.

Mertatesuc o1ehHOB U alleTUIICHOB.

4. O0beM y4eOHOH JUCIHIINHBI

. B 3a4erHbix | B akanem.
Buabl yueoHoii padoThI
eTMHHUIAX yacax
O01as TPYA0EeMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY 4 144
AYyIUTOpPHBIE 3aHATHUS: 1,8 64
Jlexuu 0,9 32
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[TpakTHyeckue 3aHATHS 0,9 32
CamocTtosiTesibHas padora: 1,2 44
By KOHTPOJIsi: IK3aMeH 1,0 36
Buabi yueoHoii padoThI B 3auerbix B acrp.
eIMHUIIAX yacax
O01asi TPYA0€MKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 4 108
AyIMTOPHbIE 3aAHSITHS: 1,8 48
Ulexmun 0,9 24
[IpakTHueckue 3aHATUS 0,9 24
CamocTrosiTeJIbHasi padoTa: 1,2 33
By KOHTPOJIsi: IK3aMeH 1,0 27

AHHOTanus padouei mporpamMmsbl TACIUTLTAHBI

«M30paHHbIe IJ1aBbI

1. eab AUCHUIIHHBI:
— IpUOOpETEeHNH CTYyICHTaMU 3HAHUW, YMEHUH,

HaAYK 0 MaTepHuaJiax»

BJaJleHui U B ()OPMUPOBAHUU KOMITETEHIIHH B

obnactu MaTCpruAJIOBCACHUA W, B YaCTHOCTH, B obOnacTu I[I/I3aI7IHa, CO3JaHus U HCCIICAOBAHUA

HOBBIX (1)YHKI_II/IOH8.J'IBHBIX MaTCpPHUaJIOB.

2.B pe3yjabTare H3y4CHUHA TUCIHUIIIINHBI oﬁyqalonmiflcn IO MporpaMme CrneajJauTrera

HOJIKEH
Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

dopmupyembie KOMIIETEHIIUT

NuaukaTopsbl JOCTHKEHUsT KOMIeTEeH NI

YK-1 Cnoco0OeH ocCylecTBIsTh KPUTHYECKHM
aHaU3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOIO MOJIX0/1a, BbIpa0aThIBATH
CTPATETUIO NEUCTBUI

YK-1.2 Onpenensier npoGenbl B HHPOpPMALIUH,
HEOOXOMUMON Il pelleHus MNpoOIeMHOM
CUTyallud, W TPOEKTHPYET MPOIECCHl IO WX
YCTpaHEHUIO

YK-1.4 Pa3zpabaTtbiBaeT U coAepKaTeabHO
ApryMEHTHPYeT CTpaTeTUIo peLeHus
MpoOIeMHON CUTyaIliM Ha OCHOBE CHCTEMHOTO
M MEXIMCIUILIMHAPHOTO OJIX0/10B

YK-2. CiocoGeH ynpaBiiTh MPOEKTOM Ha BCeX
HTaNax €ro )KU3HEHHOT'O UK

YK-2.1 dopmynupyet Ha OCHOBE
MOCTaBJIEHHON MPOoOJIEMbl MPOEKTHYIO 33Jauy U
CIoco0 ee pemeHds dYepe3  pealn3alfio

IMPOCKTHOT'O YIIPABJICHUS

YK-6. Ciocoben onpenensiTh U peaan30BbIBaTh
NPUOPHUTETHl  COOCTBEHHOW JAEATENBHOCTH |
CII0cOOBI €€ COBEpIICHCTBOBAHMS Ha OCHOBE
CaMOOIICHKH M OOpa3oBaHWsl B TEYEHHE BCeil
PKU3HU

YK-6.1. OueHuBaeT CBOM pecypchl M UX
MIPEEIIbI (JIMYHOCTHBIE, CUTYaTUBHBIE,
BpEMEHHBIE), ONTHUMAJIbHO HX HCIOJB3YET IS
YCIIELTHOTO BBINIOJIHEHUS IOPYUYEHHOTO 3a/1aHuUs

00J1aCTH XUMHH W/WIIM CMEXKHBIX HayK

IIK-1-u Cnocoben mmanupoBats pabory ullIK-1-n.1 Cocrasnser o0 IU1aH
BEIOMpaATh  aJICKBaTHBIC METOABl  PEHICHHUSMCCIICOBAHUS W JICTAIBHBIC TUTAHBI OTICIIBHBIX
HAYYIHO-MCCIIE0BATEIBCKUX 3a/1a4 BlCTaUI

BHIOpAaHHOW 00JIaCTU  XUMHH, XHMHYECKOU

TEXHOJIOTHH MJIM CMEKHBIX C XUMHEH HayKax

IK-2-1  Cnocober  mpoBoauTh naTeHTHO-IIK-2-uH.1 [IpoBoauT TIOHNCK
MH(OPMAaIMOHHBIE MCCIIEOBAHUS B BRHIOPAHHOWCTICIIMATU3UPOBAHHON uH(popManuu B

MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX TaHHBIX

B pesynbTaTe n3ydeHus TUCIUIUITMHBI 00 YJIarOITHICs JOIKEH:
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3uamop:

- OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHHS TBEPABIX TEJI HA HAHO-, MUKPO- U MAKPOYPOBHE;

- Ba)XHEHIINE TUITBI COBPEMEHHBIX MaTEpHAaJIOB, UX CBOMCTBA M 00JaCTh IPUMEHEHUS;

- OCHOBHBIE CIOCOOBI MOJYYEHUs PA3IMYHBIX TUIIOB HAHOMAaTE€pPHUAJOB M UX BIMSHHUE HA
CBOMCTBA MIOJIy4a€MOT'0 MaTepHaa;

- METO/bI UCCIIEJOBAHUS CBOWCTB MaTepHaia U MPOrHO3UPOBAHNUs €ro paboTOCIIOCOOHOCTH
B 33[JaHHBIX YCJIIOBUAX DKCIUIyaTaLUH.

Ymemo:

- UCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS O B3aUMOCBSI3M COCTaBa/CTPYKTYphl MaTepuaa ¢ ero
CBOMCTBAaMH JUIS PELICHU 3a4a4 JU3aiiHa MaTepUasoB C 3aJaHHbIMU CBOWCTBAMHY;

- OLICHMBATh IIEPCIEKTHUBBI HCIIOJIB30BAHMS MaTepuana U1 PELICHMs Pa3IMYHBIX 3a1ad
IIPOMBILIUICHHOCTH;

- IPUMEHATh COBPEMEHHbIC HAYYHO-TEXHHYECKHE IOCTIHIKEHHS JJIs pelIeHus npobiem
HayK O MaTepUalax U CMEKHBIX HayK.

Bnaoemy:

- CIIOCOOHOCTBIO K KPUTUYECKOMY aHAJIM3Y U OLIEHKE COBPEMEHHBIX HAYUHbBIX JTOCTHKEHUN
B 00JIaCTH MaTepuaJIOBEICHUS;

- METO0JOTUYECKUMHU MOJXO0JaMH K U3Y4YECHHUIO CBOMCTB MaTEPUAJIOB;

- CIIOCOOHOCTBIO F€HEPUPOBATh HOBBIE UJEH NP PELICHUU MTPAKTUUYECKUX 33]a4 B 00J1aCTH
HayK O Marepuanax.

3. KpaTkoe coep:kanue Kypca

Mooyne 1. Beeoenue 6 nayku o mamepuanax.

Mecto Hayk O MarepuajaXx B HayKe M TEXHHMKE. 3aJauyd M METOJbl HayK O Marepuajax.
KoHcTpykuimoHHble M (QyHKIUOHANbHbIE Marepuanbl. OCHOBHBIE CHUCTEMbI KJIaCCU(PUKALIH
MaTepuanoB. KoHIenus «cocTaB-CTPyKTypa-CBOMCTBOY». 3aBUCUMOCTh CBOMCTBA MaTepuaia oT
CTENEHU €ro CTPYKTYpHOH ynopsimoueHHocTH. IIpoOGnembl BeiOOpa M AM3aiiHa MaTepHaloB.
IlepcnekTHBHBIE HANIPABIECHUS HAYK O MaTEpHAJIaX.

Mooyne 2. Hepapxuueckoe cmpoenue co8pemenHbix meepoo@azubix Mamepuaios.
Hcnonbs30BaHne MOJENH HICATBHOTO KPUCTAUIA JUIsl OIMCAHUSI CTPOCHMS U CBOWMCTB PEaJIbHBIX
TBEPABIX TEI. DJJIEMEHThl 30HHOW TEOPUU U TEOPUM JMHAMUKH PEIIETKH. BnusHMe BHEIIHMX
YCIIOBUHM Ha CTaOMJIBHOCTh CTPYKTYpPhI M CBOWCTBa KpucTaiia. PeanbHoe cTpoeHHE KpHUCTauia:
TOUYeuHble Je(PeKThl, NePEeKThl yINaKOBKU, JUCIOKALUU U UX JABWXKeHHe. [loBepXHOCTh pa3aena
¢a3. [loBepxHOCTHBIE Me(hEKTHI KPUCTAIIIIA M METOJIBI MX HcclenoBanus. Crnenuduka CTpoeHus u
CBOWCTB amop(dHoro cocrossHust BemiecTBa. CHEKTp NPUMEHEHUS MOHOKPUCTAJUIMYECKUX H
aMop(HBIX MaTepHajIOB B 3aBUCUMOCTHU OT UX COCTaBa, CTPOEHUS U CBOWCTB.

Mooy 3. Inexmponnvle ceoticmea meepoodaznbix Mamepuaios.

Mertannel: MexaHU3M 3JIEKTPONPOBOIHOCTH, 3PdekT Xoiula, TEPMOIEKTPOHHAs SMHUCCHS,
MOHATUE O CBEPXIPOBOAMMOCTH. BbICOKOTEMIEpAaTypHbIE CBEPXIPOBOJHUKH  BTOPOIO
nokoneHus. llomynmpoBoguuku: >¢¢deKkTuBHAs Macca HoOcuTenel 3apsga, sHeprus Depmu,
JJIEKTPONIPOBOAHOCTE  IIOJIYNPOBOJHUKOB, IOJSIPOHBI W AaKYCTOXJIEKTPOHHBIE  SIBJICHUS.
OcHoBHble sBieHHUs B KoHTakTax: TepMoOJIC, OGapbep IlloTTkh, p-N-mepexon, HHKEKIHS
HOCUTEJIEM B  IOJYNPOBOAHMK. JIMDIEKTPUKH: JMDJIEKTpUYECKas IPOHULAEMOCTb U
MOJISIPU3YEMOCTh, IIOBEJCHUE JUAIEKTPUKOB B BBICOKOYACTOTHBIX AIEKTPUYECKUX MOJSAX,
JUDJICKTPUYECKUE TIOTEPU, CETHETO- U IBE30NIEKTPUKHU, DIIEKTPEThl. MOHHBIE IPOBOIHUKH,
TBEPJBIE DJIEKTPOJIUTHI U TOIJIMBHBIE JIEMEHTHI.

Mooyne 4. Maenumnvle ceoticmea meepoohasHbix Mamepuaios.

Huamarnetusm, ¢opmyna JlamkeBena. IlapamaraerusMm, 3akon Kropu. CnuHOBBIA U
OpOUTANbHBI MarHUTHBIHK MoOMeHTHl. HopmaneHbli U aHOManbHBIA 3¢¢exT 3eemana.
®eppoMarHeTu3sM TBEpABIX Tel. MarHuTHBIM MOPSAOK, MarHuTHble (a30Bble MEPEXOJIbI.
BnusiHue 1OMEHHOW CTPYKTyphl Ha MarHuTHble cBoicTBa. deppo-, aHTHUdeppo- U
deppumarnerusm. @Depputel U uX npuMmeHeHue. IlonmudyHKUIMOHANBHBIE MaTEpUaIb,
MYJIbTH()EPPOUKH M MaTepUAIIbI C KOJIOCCATLHBIM MarHeToCONnpoTHBIeHueM. OCHOBHBIE METO IbI
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U3y4EHHs] MAarHUTHBIX CBOIMCTB TBEP/BIX TEIN.

Mooynv 5. Qusuxoonmuueckue c80UCmMEa MmeepoodasHbix Mamepuaios.

[Toxazarens npenomiieHus. llornomenue 3J1eKTpOMarHUTHBIX BOJIH. Jucniepcust CBETOBBIX BOJIH
U paccesHue cBera. [loHsATHE O HEIMHEHHOW ONTHKE, HEIUHEWHas MOoJIApU3alus, SBICHHE
caMO(OKYCUPOBKM M TEHepalys rapMOHHMK. BBIHYX/IEHHOE paccesiHHue CBEeTa. DJICKTPOHHBIC
IIepexo/bl, BbI3BaHHbIE HJIEKTPOMArHUTHBIM M3i1ydeHueM. BHemnuit potordgdexr B Merannax u
MOJYIIPOBOTHUKAX, BHYTPEHHUH (GoTod(h(deKT, POoTONnpoBOAUMOCTh. DKCUTOHBI, IKCHMEPHI H
9KCUIUIEKCHI. JIFOMMHECIIEHIIUS TBEPABIX Tell, TPHOO0- U 3IEKTPOIOMUHECHeHIs. OpraHuyeckue
cBeToanoabl. [IpuHImn paboThl ONTHYECKUX KBAHTOBBIX F€HEPATOPOB, OCHOBHBIE BUJIBI JIa3€POB
U UX npumeHenue. Poro-, TepMO- U JIEKTPOXPOMU3M, YMHBIE CTEKJIA.

Mooyns 6. Mexanuueckue ceoticmea meepooghazublx Mamepuanos.

VYhpyrue CBOWCTBAa TBEpABbIX TeJ, OCHOBHBbIC BHIbl YHNPYrux naedopmanuii. MexaHU3MsI
IUTACTHYECKOW JaedopManu M paspylieHuss MmaTtepuanoB. IIpenen mnpoyHOCTH, TBEPIOCTb,
noBeJeHue npu ypape. Juarpamma HanpspkeHue-nedopmanus, CKOpocTh aedopmMaru.
Pa3pymienune, ycramoctb u mnossydecTb. MHUKpPOCTPYKTYpHbIE OCOOEHHOCTH pa3pyllieHus B
3aBUCUMOCTH OT cocTaBa Marepuaia. OCHOBHbIE IPUMEHEHUS KOHCTPYKLIMOHHBIX MaTepHaoB U
CIOCOOBI UX YIIPOUHEHUS: METAIIIMYECKUX, KEPAMUUECKUX, KOMITIO3UTHBIX.

Mooyne 7. Inemenmol meopuu meepoodasnvix XUMUUECKUX peaxyuil.

Tumb! TBepaoda3HpIx npeBpamienuii. [lomumopdHbie MpeBpalieHusi, MApTEHCUTHBIE CTATH U UX
npuMeHeHue. OOpaTumble M HeoOpaTuMble (OTO- M TEPMOUHAYLHMpPYEeMble TBepAOo(a3Hble
peakruu. OCOOCHHOCTH TEPMOAMHAMUKHA M KHHETHKH MEX(a3HbIX TBEpHo(a3HBIX PEaKIUH.
Crenenp mnpeBpaienus. Teopust Barnepa-lllorTku. Mexanusmbl muddy3un u ee 3HEprus
aktuBanmu. ®akropsl, Bausromue Ha U Qy3uto aToMOB B KOHIEHCHPOBAHHOM cpefie. 3aKOHBI
Quka. IIponunaemocts mnonuMepoB. Mcronp30BaHME PA3IUYHBIX TUIIOB TBEPAO(a3HBIX
NPEBpAIICHU U TIONMYyYeHHUs] KOHCTPYKUIMOHHBIX M ()YHKIMOHAJBHBIX MAaTEpUAIOB, B TOM
Yucie CIUIAaBOB, CHUHTETHYECKHUX anMaszoB, (eppurToB. YueT TBepAo(]a3HbIX peakuuil IMpu
AKCIUTyaTallii KOMIIO3UTOB.

Mooy 8. Obpazosanue u pocm meepooii gpazvl

MexaHu3Mbl aTOMHO-MOJIEKYJISIPHBIX MPOLECCOB KPHUCTAUIM3ALMU: HYKJI€alusl U pOCT TpaHel
kpuctamuTa. CKOpOCTh pocTa, pa3BuTHE rpaHeil kpuctaiuia. Teopema ['nu66ca-Bynbda, raburyc
Kpuctayiia.  TepMoAauHamMMKa  BblAeNeHHs  (as3bl, TOMOT€HHOE U TETEepOreHHOe
3apojsiiieoOpasoBanue. [lomyyeHne KpHCTAIMUECKHMX MaTepuajoB M3 pacljiaBa, mHapa, Io
MEXaHU3MY Nap-KUAKOCTb-KpUCTAI. SIBieHMEe »HnuTakcuu. VHCTpyMEHTalbHbIE METOMIbI
BBIpAlIMBaHUS MOHOKPUCTAJIJIOB HEOPTAaHWYECKUX MaTepuaioB. MeTox ocakIeHUs U3 ra30oBOMU
da3pl g MONY4YEHHMS]  BBICOKOYMCTBIX ~ MOHOKPHUCTAUIMYECKUX  MaTepHaloB  WJIHU
MOJIMKPUCTAIIMYECKUX IUIEHOK. JINThe, OTBEpAECHNE TOJIUMEPOB U HEOPTAHUYECKUX CTEKOII.
Mooynv 9. Dopmuposarue HaHoMamepuailos u ux ce0UCmaa.

Hepapxusi HAHOCTPYKTYp, 3aKOHOMEPHOCTH B3aMMOOTHOLIEHMM CTPYKTYpbl M CBOWCTB
HaHoMarepHuanoB. KoHIeNMsi CTPOUTENbHBIX OJIOKOB M IIa0JIOHOB uis camocOopku. OOmiue
OPUHIUNBL  (OPMUPOBAHMS YHOPSAOYEHHBIX CTPYKTyp. CamocOopka HaHOKPHCTAJIOB |
o0jacT MX TPUMEHEHMs: KIAcTepbl METAJUIOB, KBAaHTOBBIE TOUYKH, IOJYINPOBOJHUKOBBIE
HaHOKpHCcTauibl, DopMUpoBaHNEe HUTEBUAHBIX KPUCTAJUIOB, HAHOCTEP)KHEH, HAHOTPYOOK, HX
npuMeHeHrue. TeXHUKH TOCIOWHON COOpKH: HaHOPEAKTOPHI, CIOHCTbIE HAHOCTPYKTYPHl M
ruOpuIHbIE MaTepHalibl, MPUMEPHl CTPYKTYp M HMX HCIOJIb30BAaHWE B ONTHKE, MEIUIIMHE,
aNeKTpoHMKe. JluTtorpadgusi: OCHOBHBIE THIBI, YIpaBiICHHE CBOWCTBAMU IOBEPXHOCTH,
MHUKPOKOHTAKTHAs! 1 HAHOKOHTAKTHAs TeYaTh.

Mooy 10. Dopmuposanue HaHomMamepuanios u ux ceoucmaa (npooodiceHue).

[Tonsitue 0 POTOHHBIX KpUCTALUIaX, MOIM(UIMPOBAaHHBIA 3akoH Bynbda-bperra, ymnpasnenue
CBETOM C MOMOMUIbIO (POTOHHBIX KPUCTAIIOB. MuKpocdepsl Kak CTpOUTENbHbIE OJI0KH (POTOHHBIX
KPHUCTAJIOB, MX HAHOCTPYKTYPHUPOBaHHE M CaMOCOOpKa B KOJUIOMJIHBIE KPUCTAJUIbI, IUIEHKU U
HUTH. CriekTp MpUMeHeHUs: POTOHHBIX KPUCTAJUIOB U CTPYKTYpP C UCKYCCTBEHHBIMU Je(EeKTaMu.
Yactuupl-sHycel.  «HaHo»mopucTele  marepuaibl M MX ~ [PUMEHEHHME:  LEOJIHTHI,
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CyNpaMOJIEKYJIIPHBIE COECIMHEHUS! BKJIIOYEHHMS, KJIATPaThl, METAJUIOOPTaHUYECKHE KapKachl.
TeMmnaTHBIA CHHTE3, MHUIIEIIIOO0pPA30BaHWE W HAHOKOMITO3UTHI, MHKpPO- W ME30TOPHUCTHIC
MaTepuabl.

Mooynw 11. Ocobernocmu c8oticme HAHOMAMEPUATLO8.

OnTuueckue  CBOMCTBA ~ HAHOYACTHMI  METAJUIOB M IOJYIPOBOJAHMKOBBIX  YaCTHULL,
JJIEKTPOJIIOMUHECLICHTHBIE  IIOJYNIPOBOJHUKOBbIE HAHOKPUCTaJIBl. MarHutHele CBOMCTBa
HAHOCHUCTEM: CyIeplapaMarHeTu3M, MarHUTOKPUCTAJNIMYECKas aHWU30TPOIIUs, CBEPXPEIIETKU
MarHUTHBIX ~HAHOKPHUCTAUIOB. MeXaHW4ecKHMe CBOMCTBA HAHOMAaTEpPHANIOB: CTPYKTypa
MEK3EpHEHHBIX TPaHHUI, BIUSHHE pPAa3MEPOB YaCTHI[ W TpaHUll pasfena (a3, moBeneHHe
HAaHOKPUCTAUIMYECKUX  TeJ  HpU  JepopMmanuu, HAHOKOMIIO3UTBI M apMUpPOBaHHE.
HanoMexaHu3Mbl 1 HAaHORJIEKTPOHHKA: MPEOOpPa30BaHUE SHEPTUM, HAHODICKTPOMEXAaHHUYECKHUE
CBOMCTBA Pa3JIMYHBIX THUIIOB, MOJIEKYJISIPHBIE MOTOPBI, COBPEMEHHBIE TPAH3MCTOPHI HA OCHOBE
YIJIEPOJHBIX HAHOTPYOOK, KBAHTOBBIE KOMIIBIOTEPHI, TPaeHONOJO0HBIE CTPYKTYpPBI JUIS
IIPO3PAa4YHOM DJIEKTPOHUKH.

Mooynw 12. Cospemennvie buomamepuanol.

buomumernka u tpeGoBaHus k Ouomarepuanam. Bupycsl, camoc6opka JJHK u ¢ momorbio
JHK, [IPUMEPBHI OMOJIOrMYECKUX «MOJIEKYJISIPHBIX MAaIlH. buocoBmecTrmbie
HaHOKPHUCTANIMYECKUE MaTepuaibl. MeTolbl IMOoJyueHUs OMOKepaMUKH M €€ NPUMEHEHHMS.
Hanoxancynel. MaruutHele HaHomaTtepuansl B MeaunuHe. Hanomenuununa. CrpoeHue
HEKOTOpPhIX THUMOB OuoceHcopoB. CompspkeHME M SHEpreTUYecKHi OoOMEH  Mexay
HAHOYACTHUIIAMU U OMOJIOTMYECKH aKTUBHBIMU MoJieKyaaMu. [loHaTHe 0 HAHOOMOTEXHOJIOTHH.
Mooyne 13. Ceoticmea noaumepuvix u HCUOKOKPUCTNATIUYECKUX MAMEPUATO8.

OcCHOBHBIE HCIIOJIB3yEMbIE IOJUMEPBI, UX CTPYKTypa U €€ B3aUMOCBS3b C HaOJI0JaeMbIMU
cBOWCTBaMM. THUMHMYHBIE MOJEKYJIbl — MOHOMEpPbl U OCHOBHBIE OCOOEHHOCTH IOJIyYEHMS
MaTepuaioB Ha UX ocHOBe. O0JaCTH MPUMEHEHUS MOJIMMEPHBIX MaTepUaloB (TEPMOILIACTUKH,
Kay4yyKH, CBsi3plBaroliMe Marepuainbl). CHUHOJANBHBIA pacnaj U HaHOCTPYKTYpHOBaHME
[OJIMMEPOB, YIOPSA0YMBAHUE 3JIEKTPUUECKUM M0JIeM. JJon1MpoBaHHbIE TOJIMMEPHBIE IIJIEHKH, UX
CBOMCTBA U IpUMeHeHHe. Me3oda3zHoe COCTOSIHME BELIeCTBA: aHU30TPOINUs Me30(¢a3bl, BIUSHHIE
BHEIIIHUX YCIIOBUH Ha yMOPSAI0UY€HHOCTh Me30(a3bl, TepMorpadusi, nmepexon Opeaepukca.
Mooyne 14. T'ubpuonsie mamepuansi.

Knaccudukanus ruOpuaHbpIX MarepHaloB IO Ha3HayeHUt0. CTPYKTypHble OCOOEHHOCTH U
HauOoJiee pacrpoCTpaHEHHbIE CTPOUTENbHbIE OJOKM COBPEMEHHBIX T'MOPUIHBIX MaTepHaloB.
OcHoBHBIE METONbI TOJNy4YeHUs THOpUAHBIX MarepuayioB. [IpeumymiecTBa THOPHUIHBIX
MaTepHanoB. YacTUIIBI-IHYCBl U IPUMEHEHHE THOPUIHBIX MaTepHaoB B MEIUIIUHE, SHEPTeTUKE
Y TIPOM3BOJICTBE.

4. O0beM y4eOHOH JUCHHIINHBI

. B 3auerHnIx | B akanem.
Buabl yueOHoii padorsl
eIMHULIAX Jacax
O01as TPYA0eMKOCTh TUCHUILIHHBI 110 Y4€OHOMY IJIAHY 4 144
AYyIUTOpPHBIE 3aHATHUS: 1,8 64
Ulexmun 0,9 32
[MpakTUdeckue 3aHsATHS 0,9 32
CamocTosiTe/ibHasi padoTa: 1,2 44
Bua KOHTPOJISA: IK3aMeH 1,0 36
Buabl yueOHoii padoThI B sauerupix B acrp.
eIMHUIAX yacax
O01asi TPYA0EMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHy 4 108
AYyIUTOpPHBbIE 3AHATHUS: 1,8 48
Ulexmun 0,9 24
[TpakTHyeckue 3aHATH 0,9 24
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CamocTrosiTeibHas padora: 1
Bua KOHTPOJIS: YK3aMeH 1

AHHOTanus pabodeii mporpaMMBbl TUCITUTUTHHBI
«MoJiekyJIsipHOE MO/IeJIMPOBAHUE B OPraHM4YeCKOH XUMHU»

1. leab AUCHUILIHHBI:

— TpuoOpeTeHNH CHEeUMANIUCTAaMH 3HAHWM, YMEHHWH, BiIageHUd u B  (HOopMUpOBAHHUH
KOMIIETCHIIMA B OOJaCTH KBAHTOBOM XWMHUU UM UCHOJB3YIOMIMXCSA B MOJCKYJISIPHOM
MOJICIMPOBAHUH TTPUOIMIKEHHUSX.

2. B pe3yJbTare n3yyeHHus JUCHUILIMHBI 00y4Yalomuiicsi Mo MporpaMMe crnenuaJnTeTa
JOJIZKEH .

Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

@opmMupyeMble KOMIIETeH T HNHauKaTopbl 10CTHKEHUS] KOMIIETeHIU I
YK-8.2. Unentudunupyer onacHble U BpPEIHbIE
(akToppl B paMKax  OCYILECTBIIsIEMOH
NesITeTbHOCTH

'VK-8.3. BrisBiser mnpoOieMbl, CBSI3aHHBIE C
HApyIICHUSAMH TEXHUKH O€30IacHOCTH  HA
pabouem Mecte; IpeularaeT MEpONpUATHIX IO
[IPETOTBPALICHUIO YPE3BbIYANHBIX CUTYAIIUI
I[IK-1-u Cnocoben mnanupoBath paboTy ulIK-1-u.1Cnocoben mianupoBath paboTy u
BHIOMPATh  aJeKBaTHBIE  METOJbl  PEIICHHUSABBIOMPATh  aJCKBAaTHBIE METOABI  PEIICHHS
HAay4HO-HCCIIE10BATEIbCKUX 3aja4 BHAYYHO-UCCIIEI0BATEIbCKUX 3a1a4 B
BHIODAHHOW OOJIACTH  XWMHH, XHWMHYECKOMBBIODAaHHOW OOJIACTH XHMHH, XHUMHYECKOU
TEXHOJIOTUM WIM CMEXHBIX C XMMHUEH HayKaX  [TEXHOJIOTHH WM CMEKHBIX C XUMHEH HayKax
MK-1-n.2CnocobeH  TpPOBOJUTH  MAaTEHTHO-
MH(GOPMALIMOHHBIE UCCIIE0BAaHMS B BEIOPaHHOM
00JIaCTH XMMHH W/WJIA CMEXHBIX HaYK

YK-8. CnocobeH co3naBath W TOIIEPKUBATH
0e30macHbIe YCIOBHUS JKH3HEICATEILHOCTH, B
TOM YHCJIC PH BOSHUKHOBEHHH YPE3BbIYAMHBIX
CUTYaLUi

IMK-2-u  Cnocoben mpoBoauTh naTeHTHO-IIK-2-u.1 [IpoBoaut TOHUCK|
MH(OPMalLlMOHHbIE MCCIIEA0BAHNS B BHIOpAaHHOWCIEIMATU3UPOBAHHON uH(popManun B
00J1aCTH XMMHH W/UIIM CMEKHBIX HayK MaTeHTHO-MH(POPMAIIMOHHBIX 0a3axX JaHHBIX

B pe3ynbrare nzyueHus: AUCUMILIUHBI 00yYarOLIUICS JTOJKEH:

3namo:

— OCHOBHBIE€ METO/Ibl KBAHTOBON XUMHUU;

- METOJI0JIOTUYECKUE OCHOBBI KBAHTOBOXMMHUYECKOTO MOJIEIMPOBAHHUS.

Ymemes:

— (opmynupoBaTh TpeOOBaHUS K HAAEKHOCTH KBAHTOBOXMMHYECKOTO MOJEIMPOBAHUS U
ornpeneniaTb 3PPEKTUBHBIC MYTH UX JOCTHKEHUS,

— TPOBOJUTH OLIEHKY KayecTBa KBAaHTOBOXMMHUYECKOTI'O MOJIETUPOBAHUS;

- NPUMEHSTh COBPEMEHHBIE MOAXOAbl K KBAHTOBOXMMHUYECKOMY MOJEIHPOBAHUIO Ha
MIPAKTHKE.

Bnaoemu:

— CIOCOOHOCTBIO K KPUTHUECKOMY aHAJIN3y U OLEHKE COBPEMEHHBIX HAy4YHBIX JOCTHKEHUH B
00JacTi KBAHTOBOXMMHUYECKOTO MOJICITUPOBAHMUS;

—  METOJOJIOTHYECKUMH MOAXO0JaMH K PELICHUI0O XUMHUYECKUX MPOOJIeM C TOMOIIBI0 METOJIOB
KBaHTOBOM XUMUH;

— CIIOCOOHOCTBIO T€HEPUPOBATH HOBBIE UEH MPH PEIICHUH MTPAKTUUYECKHUX 33a7a4 B 00J1aCTH
KBaHTOBO-XMMHUYECKOT'O MOJIETUPOBAHUS.

3. Kpatkoe coaep:xkanue Kypca
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Paznen 1. BBenieHre B KBaHTOBYIO XUMHIO. B3anmoelcTBIe sep 1 3JIEKTPOHOB MEXTy COOOM.
1.1.  OcHoBHBIE 3aJaunM KBAaHTOBOM XUMHH, €€ OTIMYMS OT MOJIEKYJISIPHON MEXaHUKH.
KBanToBas mpupoma osnextpoHa. YpaBHenue lllpéaunrepa, moHsATHE BOJHOBOW (DYHKIUH.
3aBucumocTh ypaBHeHus Ulpénunrepa or BpeMeHH, CTalMOHapHble pemieHus. [IpubmrkeHue
Bopua-Omnmenreiimepa U ero MNPUMEHUMOCTh. PensTuBUCTCKHE SPQPEKTHl B ABHKECHUH
JJIEKTPOHOB.

1.2. Yucnennsie Meronsl pemenus ypaBHenus llpénunrepa, ux knaccudukanus. I[lonstue
ypoBHs Teopuu. Ilpunnun Ilaymu, wmerony Xaptpu-®Poka, npuommwkenne MO-JIKAO.
BapuannoHHbBI NPUHIMI M METOJ CaMOCOTJIACOBAHHOTO MOJst. MeToj KOH(UTYparMmOHHBIX
B3aMMOJCHCTBUM, METOAbl TEOPHMH  BO3MYILUEHHH, METOAbl  CBA3aHHBIX  KJIACTEPOB.
[Tonysmnupudeckue ¥ MOJICKYJISIPHO-MEXaHUYECKHEe METonbl. BimsHue BbpIOOpa KBaHTOBO-
XMMHUYECKOI'0 METO/1a Ha pe3yibTaT pacuéra. DPQPeKT KOMIEHCAUU OUO0K METOoIa.

1.3.  Poub Ga3ucHbIX HAOOPOB B KBAHTOBO-XUMHUECKUX pacuérax. Tumbl 6a3uCHBIX (QyHKIHIA,
IpyNIUPOBKa (KOHTpAaKTallMs) IayccOBbIX Oa3MCHBIX (yHKUMH. PacmierieHHOCTh 0a3uCHOrO
Habopa. [Tonsapuzanuonnsie u qudQy3HbIe 0a3ucHbIE PYHKINHU, UX POJIb B OIMCAHUH MTOBEICHHS
anekTpoHoB. CemelicTBa 0Oa3ucHbIXx HaOopoB. Bpibop ©6asucHoro Habopa. Ommbka
cyneprno3uiuu 6azucHoro Habopa (BSSE) u adhexT kommeHncamu ommodok MeToa.

1.4. Metoasl Teopuu (GYHKIMOHANA IUIOTHOCTH M uX Kiaccudukanus. OOMeHHas u
KOppensiquoHHast dHeprus. JlokanbHble, TOMYJIOKaJIbHBIE W THUOPUAHBIE MPHOIKEHHbIE
(GyHKLIMOHAIBI. ODMIHMPUYECKHME U HEIMIMPUUECKUE CHOCOObI MOCTPOCHMs (YHKIIMOHAJIOB.
[Ipupona OUCHEPCHOHHBIX B3aWMOJAEWCTBUN W mpobiemMa uX YyuyéTa B METOJE TEOpUHU
(byHKLMOHAJA IIOTHOCTH.

1.5. /IBmwkeHue aTOMOB B XHUMHUYECKUX Ipoueccax. KoHpopManuoHHbIE MEpeXobl,
IOBEPXHOCTh MOTEHLHUAIbHOW 3Hepruu. OnpezaeneHue Tuna cralvoHapHOW Todku. CrocoOsbl
yuéTa KOH(POPMALMOHHON MOJIBMKHOCTH H3y4aeMbBIX CHCTEM. DHEPrusi HYJIEBBIX KoJeOaHUI
(ZPE), cnocoObl pacuéra SHTaJbIMA W CBOOOJHON SHEPIUH MOJIEKYI. BOJIBIIMaHOBCKOE
pacIpeneseHue 1 ero CiaeACTBUs.

Pa3nen 2. Ponp MoJenbHON CHCTEMBI B KBAHTOBO-XMMHUYECKOM MOJEIUPOBAHHH.

2.1. MopnenbHass cuctema. BimsHue BbIOOpa MOJIENBHOW CHCTEMBI Ha HAIEKHOCTh
pe3yabTaTOB MoOJAEIMpoBaHusA. CBsA3b BEIMYMHBI MOJENBHOM CHCTEMBI M KOJIMYECTBA €€
CTallMOHapHbIX cocTossHuM. lllkammpoBaHuMEe KBAaHTOBO-XMMMUYECKHX METOJOB C YBEIMYEHUEM
MO/JIEJIBHOM CUCTEMBI U CIIOCOOBI YCKOPEHHSI pacU€TOB KPYIHBIX CUCTEM.

2.2. B3aumopeiicTBME XUMHUYECKOW CHCTEMBI C OKPYXKAIOIMIMMH MOJIEKYJIaMH, COJIbBATAIIHS.
BausiHue conbpBaTalMuM Ha TMpEANOYTUTENbHBbIE KOH(opmanuu cucrembl. CrnocoObl yuéra
conpBaranuu. Mogenu HesiBHOro yuéra pactBopurens: PCM, COSMO, SMD. Monenu sBHOTO
yuéra MolnekyisipHoro okpyxkenus: QM/MM, ONIOM. (Jlexyuu - 2 uaca, npaxmuueckue
3auamust - 4 uaca, KOHMpPOIbHAA paboma Ha NPAKMUYECKOM 3aHAmMUY — 2 4aca)

Pa3znen 3. KBaHTOBO-XMMHUYECKOE MOJEIMPOBAHUE CIIEKTpPaIbHBIX cBOWCTB Mosekyn (MK, YO,
SAMP)

3.1. IloBexmeHue MoJieKyl B pacTBope MW B raze. DHU3MUECKHE MPOIECCHl, CTOSIIME 3a
noriouieHueM Mousiekyidamu  UK-usnyuenus. Ilpasuna orb6opa B UK-cnexktpockomnuu.
MopnenupoBanue UK-cniektpoB. BnusiHue ypoBHsI Teopuu Ha TOYHOCTh BocnpousBeneHus MK-
CHEKTPOB, MmKanupyrome kodpduunents! ans MK-cnexktpockonuu. BiusHue pacrBopurtens Ha
NK-cnexTpsl.

3.2.  TloBexeHue MOJIEKYJ B PacTBOpPE W B ra3e MpH AIEKTPOHHOM BO30YkIeHNH. Ou3nueckue
IPOIIECCHl, CTOALIME 3a IMOIJOLIeHUEeM/UCIycKaHueM Mouiekynamu Y ®@-usnydenus. [lpaBuna
oroopa B Y®-cnekrpockonuu. MoaenupoBanue Y®-crekTpoB. YUET BIMSHHUS BHOPOHHOIO
B3aumojieiictBus Ha Y® cnektpsl. 3akoH byrepa-JlamOepra-bepa u OTKIOHEHUS OT Hero.
Bnusinue pactBoputens Ha Y®-creKTpbl: METO/bl JTUHEHHOIO OTKJIMKA U KOH(UTYpallMOHHO-
cneunduyeckoi cosibBaTallMy. BnusHue ypoBHsS TEOPHM Ha TOYHOCTh BOCHpou3BeaeHus Y O-
CIIEKTPOB.

3.3. lloBexeHue MoOJIeKyNl B 3JEKTPOMAarHUTHOM mosie. duznyeckre Mpouecchl, CTOSIIUE 3a
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SIMP-cniektpoMerpueii. MogenupoBanue SMP-cnextpoB. BimsHue ypoBHA TeOopUHM Ha
TOYHOCTH BocnpousBeneHus: AMP-criekTpos.

Pa3znen 4. KBaHTOBO-XMMHYECKOE MOJIETMPOBAHUE XUMUYECKUX PEAKIUI.

4.1.  CooTHolIEHHE KUHETUKU U TepMoauHaMHUKU. CKOPOCTh peakliy, KOHCTAHTa CKOPOCTHU U
KOHCTAaHTa PABHOBECUS, UX CBs3b. KMHETHMYECKUI M TEPMOJMHAMMYECKUN KOHTPOJb PEaKIUi.
VYpaBHenue Appenuyca. Teopusi aKTHUBHBIX COyJapeHU. AKTUBUPOBAHHBIA KOMIUIEKC —
nepexoaHoe coctosiHue. [1oBepXHOCTh MOTEHIMATBHON SHEPTUH, KOOPAUHATA U TPOQHIb MyTH
peakunu. CIOXKHBIE U DJIEMEHTApPHBIE peakuuu, aumutupyomas craaus. [Ipuanun Képruna-
I'ammera.

4.2.  CnocoObl pacuéra sHepruM akTHBauuu (Eg) M 3HTanenuu peakuuu (AH) ¢ MOMOLIbIO

METOJIOB KBAaHTOBOM XHWMHHU. MOJIENUpPOBAaHHE OPraHUYECKUX peakuuil: peakuuu Sn2, Sg2,
Hunbca-Anbaepa u zp.

4.3. Pacu€r cooTHOIIEHHUs MPOAYKTOB pEaklUH, B TOM YHUCIE, SHAHTHOMEPHOTrO M30BITKA B
CTEPEOCENIEKTUBHBIX peakIusax. MojenupoBaHue KaTtaauTHueckux peakinuid. CooTHECeHHe
pacCUMTaHHBIX BEIIMYMH C IKCIEPUMEHTAIbHBIMU AaHHBIMU. CHHEPIHsl MEXAy SKCIEPUMEHTOM
Y Pacy€ToOM B ONPENCIICHUU MOJIEKYJISIPHOIO MEXAHM3Ma XMMHYECKUX PEAKIUN, KUHETUYECKHUI
n30TonHbIM 3¢ dekt. CrocoObl OIEHKHM BKJIAJ0B CIA0BIX B3aUMOACHCTBUN B CTAOMIIH3AIHIO
MEPEXOJIHBIX COCTOSIHMU JIJIi  ONPENEICHHUS KIIIOYCBBIX B3aUMOJICHCTBUIN: HATypalbHBIC
cBs3biBaromue opouranu (NBO) u Teopus «Atomsl B Monekynax» (QTAIM).

4. O0beM y4eOHOM TUCIHUTITHHBI

. B 3auerHbIX | B akanem.
Buabl yueOHoii padorsi
eTMHHUIAX yacax
O01as TPyA0eMKOCTb JMCUUILIHHBI N0 Y4e0HOMY IIAHY 3 108
AYyIUTOpPHbIE 3aHATHUS: 1,8 64
Ulexmuu 0,9 32
[TpakTHYeCKHe 3aHITHS 0,9 32
CamocTrosiTesibHAasi padoTa: 1,2 44
Bua kouTpoJs: 3a4ér ¢ oneHkoM
Buabl yueOHoii padorsl B auerHbix B acrp.
eTMHHUIAX yacax
Oo0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
AyIUTOPHBbIE 3aHATHS: 1,8 48
Jlexiuu 0,9 24
[TpakTUdyeckue 3aHsATHS 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33
Buj koHTpoOJIS: 3a4ér ¢ oneHkoM

AHHOTanus padouei mporpaMmsbl TUCIUTLTAHBI
«XHUMHYeCKasi TOKCHKOJIOI U

1. IeJb AUCHUIIMHBI:

— H3Y4YE€HHE METOJIOJIOTMH CUCTEMHOT0 XMMHUKO-TOKCHKOJIOTHYeckoro ananuza (XTA) ¢ yuerom
o0LIMX 3aKOHOMEPHOCTEM XUMHKO-OMOJIOTUYECKUMX HayK, MX YacTHBIX MPOSBIEHUII,
0COOEHHOCTEH TOBEIEHUS] XMMHYECKUX BELIECTB B OpPraHM3ME M COBPEMEHHOI'O pPa3BUTHUS
(GU3UKO-XMMHUYECKHUX METOJIOB aHajN3a Ha MpUMepe HapKOTUYECKUX CPENICTB, ICUXOTPOMHBIX U
CUJIBHOJEMCTBYIOLIUX BEILECTB.

2. B pe3ysibTare u3y4yeHus TUCHHUIIHHBI 00y4YAIOIIHIACs 10 MPporpaMMe creluaInTera
JOJIKeH

Obnadams CIETYIONTUMA KOMITETCHIUSIMU:

| dopMupyemMblie KOMIIETEHIIUN | MinaukaTopbl JOCTHHKEHHS] KOMIIETEeHIMI |
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YK-8.2. UnenTudunupyer onacHsle U BpEIHBIC
(akToppl B paMKax  OCYILECTBIIIEMOU
NeSTeIbHOCTH

YK-8.3. BoisBasier mpoOiieMbl, CBSI3aHHBIE C
HApYyIICHUSIMA ~TEXHHKH O€30MacHOCTH  Ha|
pabouem Mecte; mpeiaraeT MEpONPHUATHIX IO
NpEeIOTBPALICHUIO YPE3BbIUYaHBIX CUTYalui
IK-1-u Cnocob6en mnanupoBats padory uIK-1-n.1CnocoGen muaHupoBath paboTy u
BBIOMpATh  aJeKBaTHBIC METOJbl  PCUICHUSABBIOMpATh  aJeKBaTHBIE METOIbl  PEUICHUS]
HAyYHO-HCCIICI0BATEIBCKUX 3a1a4 BHAYYHO-MCCIIEI0BATEIBCKUX 3aga4 B
BBIOpAaHHOW 00JaCTM XUMHUH, XHMHUYCCKOHBBIODAaHHOH 00JacTH XHMHH, XHMHYECKOH|
TEXHOJIOTUH WM CMEKHBIX C XMMHEH HayKaX  [TE€XHOJOTHH MM CMEKHBIX C XUMHEH HayKax
IK-1-n.2CnocobeH  TpOBOAUTH  MATEHTHO-
MH(pOPMAIMOHHbBIE UCCIIECAOBAaHMS B BEIOPAHHOM
00JIaCTH XMMHHU W/WIIH CMEKHBIX HayK

VK-8. CnocobeH co3maBaTh W TMOIACPKUBATH
0e30macHble YCIIOBUSL >KU3HEACSITENBHOCTH, B
TOM YHCJIE MPU BO3HUKHOBEHUHU YPE3BbIYANHBIX
CUTyalui

MK-2-u1  Cnocobern mpoBoauth mareHTHO-IIK-2-n.1 [IpoBoaut MTOMCK
MH()OpPMAIIMOHHBIC MCCIICAOBAHUS B BEIOpaHHOMCIIEIMATN3MPOBAHHOM uHpopMau B
00JIaCTH XMMHH W/WJIA CMEXHBIX HAyK NaTeHTHO-MH(POPMAIIMOHHBIX 0a3axX JaHHBIX

B pesynbrare u3ydeHus: AUCUUIUIMHBI 00yYarOIIUICS TOIHKEH:

3namo:

- 3HaTb OCHOBHBIEC IOHSATHS MOJIEKYJISIPHOM TOKCHKOJIOTMH, METO/OJIOTMIO CUCTEMHOIO
XUMHUKO-TOKCUKOJIOTMUECKOI0 aHalIn3a.

Ymemo:

— OPUMEHSTh B MPAKTHUECKON JIeATENbHOCTH HaBbIKM 1o mpoBeneHuto XTA
HApPKOTUYECKUX CPEACTB, MCUXOTPOIMHBIX M CHIIBHOACWUCTBYIOIIMX BEIIECTB; aHATU3UPOBATh U
MPOrHO3UPOBATh pe3ynbTarhl XTA.

Bnaoemu:

- HaBBIKAMU HCIIOJIb30BaHUSI MTOJTyYeHHON HH(OpMAINK B JaTbHEUITNX padoTax.

3. Kpatkoe conep:xxkanue Kypca

Pazpnen 1.

Knaccugpukamuss TOKCHYHBIX areHToB. TWOBl  KiIacCH(PUKAIMH  TOKCHYHBIX  areHTOB.
Knaccugpukamus no xumuueckoi crpyktype. Kiaccupukamus 1o  NPOUCXOXKIEHHIO.
Knaccudukarus mo npuHONATY TPaKTUYECKOTO MPUMEHEHUs. | UTHeHnuYecKas KIIacCH(pUKAIH
a10B. Tokcukonornyeckas kiaccupukarus.

Paznen 2.

3aKOHOMEPHOCTH MeTaboJIM3Ma TOKCHUKAHTOB. TOKCHMKOKMHETHKA YY)KEPOJHBIX COEAMHEHU.
OO0me 3aKOHOMEPHOCTH aOCOpOIMU WM pachpenefieHus BEIeCTB B OpraHu3Mme. TpaHCropT
qy)KepOJHBIX COEJIMHEHHH uepe3 MeMOpaHbl opraHuszma. Tumbl MemOpaH. buonorunyeckas
MeMOpaHa u cpefia. MemOpaHHasi NpoHUIIaeMOCTh U K03 uuneHt pacnpeaeneHus. [Ipuponneie
U CHUHTETHYECKHE COEIAMHEHHUS, BIUAIOINIME HAa MPOHHUIAEMOCTh MCKYCCTBEHHBIX U
Ouonormuyecknux wmemOpaH. TpaHCOPT BeHIECTB, CHOCOOHBIX K HOHHM3aLUU. MexaHU3MBbI
TpaHcHopTa 4yepe3 MemOpaHy. BcachiBaHue 4yXepoJHBIX COCJUHEHUH KaK TPAaHCHOPT 4Yepes
Ouosoruyeckue MeMOpaHBbI. TOKCHKOKMHETHYECKHE 0COOEHHOCTHU MEpOpaIbHBIX,
UHTASIIMOHHBIX, TEpKyTaHHBIX M  JpYyrux oTpaBieHuid. DakTopel, BIUAIOIIKE Ha
pacnpeznenenue. OCHOBHbIE TOKCUKOKMHETHYECKHE MapaMeTphl pacipenenaeHus. CBs3bIBaHUE C
OenkamMu 1Ia3Mbl KpoBH. CBsI3bIBaHHE C KOMIIOHEHTaMHM OpraHoB u TkaHed. [IporeHt
CBSI3BIBAHMSA C O€JIKaMH IUTa3Mbl KPOBH. BimsHWEe pa3mu4HBIX (PAKTOpPOB Ha CBS3BIBAHHE
qy)KepOoAHbIX coenuHeHnid. OO0beM pacrpeneneHus. B3auMocBsa3b ¢ (U3MKO-XUMHUYECKUMHU
XapaKTEPUCTHKAMH BEIIECTB.

Buotpancdopmariusi 4yyKepoaHBIX COEAMHEHUI B oOpraHusme. OTanbl OHOTpaHCHOpPMALUU.
O6pa3oBanue (HapMaKOJOTUUECKH AaKTHUBHBIX MeTa0oguTOB. MHakTuBanus. Meraboau3m
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TOKCHYHOCTh.  OCHOBHBIE  TyTH  OuoTpaHcopMamuu  YyKEpOAHBIX  COCIMHEHUH.
Mertabonuueckue NpeBpaleHus], KaTaTu3upyeMble MUKPOCOMAJIbHBIMH (DEPMEHTAMU IIEUCHH.
Anudarudeckoe u apoMaTH4ecKoe TUJIPOKCUIINPOBAHHUE. ONOKCUIUPOBAHUE.
['mapokcuiupoBanue, okuciaeHue. Jlezankunupoanue. JlezamunupoBanue. JlecynbpupoBanue u
poYre peakuud MHUKPOCOMAJbHOTO OKHCcIeHHsA. Peakuun konbrorupoBanus. OOpazoBaHHe
KOHBIOTaTOB C INIIOKYPOHOBOH KHCIIOTOM.

Paznen 3.

Metonosioruss CUCTEMHOIO0 XMMMKO-TOKCHKOJIOTUYECKOTo aHainu3a. OCHOBHbBIC HAIlpaBJICHMS,
Heau W 3a/adyd  XUMHKO-TOKcukojormdeckoro aHanu3a (XTA). OcHoBubie stanbsl XTA.
Hanpasnennbiii 1 HeHamnpaiieHHbIM X TA. CKpUHUHIOBBIE U MOJATBEpKAaronue Metosbl XTA.
@opMHUpOBaHUE TOJOKHUTEIBHBIX U OTPULATEIBHBIX pe3yabTaToB. OTOOpP MpoO y >KMUBBIX JIHII.
Cnoco6nl  panbcudukanmmu obpasna. OOBEKTH HMCCIECIOBAHUS IPU IPOBEACHUH CYIeOHO-
xumuueckoro aHanuza CXA. Or6op oOpas3noB TpynmHoro marepuana npu nposeaeHun CXA.
[IpaBuna HampaBieHMs OOBEKTa HCCIEIOBaHMS Ha AaHalIM3. YCJIOBUS TPAHCHOPTHPOBKH U
xpaHeHnus.  KoHcepBupoBanue.  Otambl  NpeJaHATUTHYECKOW  MOJITOTOBKU  MPOOBL:
npeaBapuTenbHas 00paboTKa; TUAPOIM3 KOHBIOTMPOBAHHBIX METAaOOJIMTOB; 3KCTPAKLHUA
(KUIKOCTB-)KUJKOCTHAaE M TBepaodasHas, BbIOOp ONTHUMAIbHBIX YCIOBHUA JKCTPAKIUH);
OUHMCTKa; JepuBaTu3auus (BbIOOp peareHTa M JepuBaTH3alMu). B3auMocBszp Mexay
COJIep’KaHNEM TOKCHKAHTa B aHAJIU3UPYEeMOM OHOOOBEKTE W HMHTEpIpETalell pe3yabTaToB
uccinenoBanus.  OCOOEHHOCTH ~ METOJMOJIOTMM  KJIMHUKO-TOKCHKOJIOIMYECKOrO  aHaju3a.
OcoOennoctu Mmerogonorun XTA mpu onpenesieHud HAPKOTHUKOB y KUBBIX Jul. Bpems
BO3MOYKHOT'O BBISIBJIGHUSI YaCTO HCHOJb3YEMbIX HApPKOTHYECKUX M IICUXOTPONHBIX BELIECTB U
HEKOTOPBIX HUX METa0oauTOB B Moue. CKPUHUHIOBBIE U TOATBEPKAAIOIINE HCCIEAOBAHUSA.
[Toporun ob6Hapyxenus (cut-off) HapkOTHYECKMX U ICHXOTPOIIHBIX BEIIECTB B MOYE.
OrpanuyeHuss Ha NPUMEHEHHE MOYM U KPOBH B KauecTBE OOBEKTOB MCCIEAOBAHUSA.
AJNbTepHAaTUBHBIE OOBEKTHI Ui OIpPENENIEHUS] HAPKOTUKOB: BOJIOCHI, HOI'TH U IOTOXXHPOBBIE
BbIJIeNIeHUsT KOKU. OCOOEHHOCTH aHanu3a OOBEKTOB HEOHMOJIOTHYECKOTO TPOUCXOXKICHHS Ha
HaJllnuue HapKoTHKOB. OcoOeHHOCcTH uHTepnperauuu pe3yiapTatoB XTA. OOecneuenue
KauecTBa aHalM3a M Haaexamas jgadopatopHas mpaktuka. [Ilpunnuner GLP B pabote
COBpPEMEHHOM J1a0opaTopuu.

TeopeTnueckre OCHOBBI METOJIOB, IPUMEHIEMBIX IPU UCCIEA0OBAHUNA 00BEKTOB OMOJIOTHUECKOTr0
OPOMCXOXKAEHUs. MeToabl HUcclIeoBaHUS OOBEKTOB  OHOJOTMYECKOTO  MPOUCXOXKJICHHS.
Bo3moxHOCTH W OrpaHHuY€HHUsT COOTBETCTBYIOIIMX METOJIOB HCCIIEIOBAaHUS, O0JacTh HUX
npuMeHeHHus U UHQOpMaTUBHOCTh. OOBEKTHI, OBEpraouecs 00s3aTeIbHOMY HCCIIeI0BAHUIO
IIPU XUMHUKO-TOKCUKOJIOTHUYECKHUX UCCIEN0BaHUIX. MeTO bl nccieIoBaHus: IpeABapUTEIbHbIE U
MIOITBEPIK TAIOLIHE.

Paznen 4.

HccnenoBanne Ouomarepuana Ha HaJUude HAPKOTUYECKUX CPEICTB  PACTUTEIHHOTO
npoucxoxaeHud. OOmas XxapakTepUCTHKa TPYNI ONHAaTOB, KAaHHAOMHOWIOB, KOKauHa.
PacripocTpaHeHHOCT, M NpPUYMHBI  OTpaBiIeHMH. TOKCHMYECKME [J03bl U TOKCHYECKHE
KOHIIGHTpAIlMH, B3aUMOCBA3b ¢  TOKcHmueckuM  dddexkrom. IloaroroBka 0OBEKTOB.
XapakTepucTuka 00BbEKTOB MCCIEI0BaHUS (BHYTPEHHUE OPTraHbl, TKaHU, KPOBb (1IeJIbHAs KPOBb,
CBIBOPOTKA, IJIa3Ma), MoyYa, JJuM@a, CIII0OHa, BOJIOCHI, HOTTH, TUAIU3aThl, IPOMBIBHBIE BOJBI U T.
71.). CKpUHUHTOBBIE W TIOATBEPIKIAIOIINE METOJIbl UCCICIOBAHMS MPH aHATU3e HAPKOTHYECKHX
CPEJICTB PaCTUTENBHOTO IPOUCX0XkAeHUs. HTepipeTanys pe3yabTaToB.

HccnenoBanne Ouomarepuana Ha HaJU4Me HAPKOTHYECKUX CPEACTB, TMCUXOTPONHBIX U
CHJIBHOJICHCTBYIOIIUX BEILIECTB CHHTETUYECKOro MpoucxoxiaeHus. OOmas XapakTepucTHKa
rpynn omnuaroB, OapOUTypaToB, OEH30AMA3ENUHOB, (HEHOTHA3WHOB, (EHUIATKHIAMHHOB,
"cralicoB". PacnpoCcTpaHEHHOCTh M MPUYMHBI OTpaBiIeHUN. TOKCHYECKHE JT03bI U TOKCUYECKHE
KOHIIGHTPAllMM, B3aUMOCBA3b C  TOKCHYeCKMM  H(dextoM. IloaroroBka 0OBEKTOB.
XapakTepucTuka 00beKTOB UCCIIeJOBaHUsI (BHYTPEHHHE OpPraHbl, TKAHU, KPOBb (LI€JIbHAs KPOBb,
CBIBOPOTKa, IJIa3Ma), MO4a, TuMda, CIFOHA, BOJIOCHI, HOI'TH, TUATU3aThl, IPOMBIBHBIE BOJBI U T.
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1.). CKpUHMHTOBBIC U TOATBEPIKAIONIUEC METOJbI MUCCIICAOBAHMS MPH aHAIN3EC HAPKOTHUCCKUX
CPENCTB, NICUXOTPONHBIX M CHUJIHBHOJCUCTBYIOIMUX BEIIECTB CHHTETUYECKOTO MPOUCXOXKICHHUS.
WNurepnperaiius pe3yabTaToB.

4. O0beM y4eOHOH JUCHHIINHBI

. B 3auerHbIX | B akagem.
Buabl yueOHoii padorsl
eTMHHUIAX yacax
O0masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YY€OHOMY IUIAHY 3 108
AYyIUTOpPHBbIE 3aHATHUS: 1,8 64
Ulexnuu 0,9 32
[TpakTHYeCKHE 3aHITHS 0,9 32
CamocTosiTeJIbHasi padoTa: 1,2 44
Bua koHTpOJIA: 3a4€T ¢ OLeHKO
Buabl yueOHo# padoThl B sauernbix B acrp.
eTMHHUIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3 81
AyIUTOPHBbIE 3AHATHS: 1,8 48
Jlexiuu 0,9 24
[TpakTH4yeckue 3aHATHS 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33
Buja kouTpoJs: 3a4éT Cc OeHKoI

AHHOTanms pabodeii MporpaMMBbl TUCITUTUTHHBI
«XHMMHUSA ¥ TEXHOJIOTHSI ATPOXMMUYECKUX COeTHHEHUID)

1. leap TUCHUILIHHBI:

— (dopmupoBaHHEe Yy OOYYAIOMUXCS CHUCTEMATU3MPOBAHHBIX 3HAHWW O METOJaX CHHTE3a,
TEXHOJIOTHSIX TIOJyYeHUs, MEXaHU3MaxX JCHCTBHUS U PUMEHEHUHN arpOXMMHUYECKUX MPEIapaTos,
MOBBIIIEHHE NPOPECCHOHANBHBIX KOMIIETCHIIMH B OONACTH TOMYYEHUS U HCIOJIb30BaHUSA
COBPEMEHHBIX OHMOJOTHYECKH AKTHBHBIX BEIIECTB CEIHCKOXO3SIMCTBEHHOTO M BETCPUHAPHOTO
Ha3HAYEHUS.

2. B pe3ysbTare nzyueHus JMCHUIJIMHBI 00yYAKOMIMIACS 10 MPOrpaMMe CHelUaTUTeTa
JIOJIZKEH .

Obnadoams CIEeAYOIUMU KOMIIETCHIIUSAMU:

DopmupyeMbie KOMIIETEHIIUN HNHauKaTopbl JOCTHKEHUS] KOMIIETEHIIMH
YK-4. Criocoben npumensts coBpeMeHHbIe]Y K-4.2. Cocrasunser, MIEPEBOAUT "
KOMMYHHMKAaTHBHBIE TEXHOJIOTUH, B TOM YHUCIEpPENAKTUPYET  pa3iIU4HblE  aKaJEeMHUYECKUE
HAa  MHOCTpaHHOM(bBIX)  s3bIKe(ax), uATeKcThl (pedepatsl, 3cce, 0030pbl, CTaThU U T. 1.
AKaJEMHYECKOIO " npo¢eCcCuOHATIBLHOTO
B3aMOJICUCTBHUA

YK-8.1. Amnamusupyer ¢GakTopsl BpEIHOTO
BIVSIHASL ~ DJIEMEHTOB  Cpelbl  OoOWTaHUS]

VK-8. Crioco6en CO3/1aBaTh | HO)IJIep)KI/IBaTI)(TeXHquCKHX CpCACTB, TCEXHOJIOTHYCCKHX

MPOIIECCOB, MaTEpHAJIOB, 3MaHuN "
0e30IacHbIC YCIIOBHS JKU3HEAEATEIIHOCTH, B .
. COOpPY>KEHHH, TPHUPOIHBIX M  COLHAIBHBIX
TOM YHCJIE P BOSHUKHOBEHHH YpPE3BBIYAHBIX N
A SIBIICHUI)
y YK-8.2. Unentudunupyer onacHele U BpeAHbIE
(hakTOphI B paMmKax OCYIIECTBISIEMO
e TEIBHOCTH
IIK-1-u Cnocoben mnnanupoBats paboty ulllIK-1-u.1 Cocrasiser oOumit IUIaH|

BLI6I/IpaTI> aICKBATHBIC METObI PCIICHUAMCCIICAOBAHNA U NCTAJIBHLIC IIJIAHBI OTACIbHBIX|
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HAy4IHO-HCCIICI0BATEIBCKUX 3amaqy BCTaaANN
BHIODAaHHOW  OOJIACTH  XUMHH, XHUMHYECKOH
TEXHOJIOTUH MM CMEKHBIX C XUMHEH HayKax
IMK-2-1  Cnocobern mpoBoauth mareHTHO-IIK-2-u.2  Anammsupyer u  0000maer
MH()OPMAIIMOHHBIC HCCIIEAO0BAHNS B BEHIOPaHHOHPE3yIbTaThl MATEHTHOTO IOMCKA 10 TEMATHKE
00JIaCTH XUMHH W/WJIA CMEXHBIX HAyK MpoeKkTa B  BbIOpaHHOW 00JAaCTH  XUMHH
(XMMHYECKON TEXHOJIOTHH )

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00yYaIOLIUICS TOJKEH:

3namo:

— COBPEMEHHBIC TEHACHIINH Pa3pabOTKU ¥ MPUMEHEHHSI arpOXUMHUYECKHUX TPEraparos,;

- o0yacTu NpUMEHEeHHUs], KIIAaCCU(PUKALIUIO arPOXUMHUYECKUX MPENapaToB;

- IOPUHLIMIIBI U METOJBbl Pa3palOTKH OHOJOTMYECKH AKTUBHBIX BEIIECTB C 3aJaHHBIMU
CBOMCTBaMH;

- OCHOBHBIE KJIACChl M MX IIMPOKO MPUMEHSEMbIC MPEICTaBUTEICH TepOUIIUIOB, PEryJibl-
TOPOB POCTA, MHCEKTUIIUAOB, (DYHTHUITHUIOB.

Ymems:

— AQHAIM3UPOBATh PA3IMYHBIC METOJBI CHHTE3a arpOXMMHYECKUX IpPEnapaToB, BHIOpaTh
Han0oJiee TEXHOJIOTMUYECKH MPUMEHUMYIO CXEMY TMOTYYeHHUs IEHCTBYIOIIETO BEIIECTBRA,

- 000CHOBaTh MPUMEHEHHE pA3IUYHBIX KJIACCOB AarpoOXMMHUYECKUX I[pernapaToB B
3aBHCHUMOCTH OT OCOOEHHOCTEH MpUMEHEHUs!, BUAa BPEIOHOCHBIX OPraHHU3MOB, BOSHUKHOBEHHUS
PE3UCTEHTHOCTH;

- M0 XUMHYECKOW CTPYKType COEOUHEHHS BBISBUTH (apMakodopHble (QparMeHThl U
000CHOBAaTh MEXaHMU3M JICHCTBUS arpOXUMUYECKUX MPENapaToB.

Bnaoems:

- METOJIJaMU CHUHTE3a IIUPOKO MPUMEHSEMbIE MpPEACTaBUTeNeH repOUIUuIO0B, PETYISITOPOB
pocTa, HHCEKTUINIOB, (YHTHIINIOB;

- MIPUHITUTIAMHU Pa3pad0TKH COBPEMEHHBIX TEXHOJOTUN arpOXUMUYECKUX MTPENapaToB.

3. KpaTkoe coaep:kaHue Kypca

Beenenusi. OCHOBHbIE COBPEMEHHbBIE TEHJICHIIMM B CO3JAaHUU U MPUMEHEHUU arpOXUMUYECKHUX
npenaparoB. Knaccudukanus arpoxumMudeckux mnpenapaTtoB. OCHOBHBIE METOMIBI M TOIXOIBI
npu pa3pabOTKe HOBBIX arpOXMMHUYECKUX TpernapartoB. CBs3b CTPYKTypa — AaKTHUBHOCTD,
MOJIEKYJISIPHOE MOJEIUPOBAHUE.

®duToakTUBHBIE coennHeHus. [ epOuImIHbIe Mpenapartel, Hapymamue Gortocunrtes. BemiecTna,
OJIOKMpYIOIIME TPaHCIOPT dJIEKTpOHOB B (Qorocucteme II, akmenTopsl 5>JIEKTPOHOB B
dorocucreme . BemiectBa, Hapymaromue OuocuHTe3 M (YHKIIMOHHPOBAHUE XJIOPO(HILIOB,
raieHne CHHTIIETHOTO Kuciopoaa. ®oro-nuHaMudeckue repOuInIbl

®UTOrapMOHBI U UX aHAJIOTH. APUIOKCUYKCYCHBIE KUCIOTBI U JPYIrUe CUHTETUUYECKUE ayKCUHbI
W AHTUAYKCUHBI. TEXHOJOTHS TMOJY4YEHUs, POJIb XJIOPUPOBAHHBIX JHUOCH30JMOKCHHOB KakK
HKOTOKCHKAHTOB. [ MOOepeTMHbI U peTapAaHThl. DTUIIEH U er0 00pa30BaHUE B PACTCHHSIX.
IepOuniuabl ¢ aHTUMETAOOTUTHBIM MEXaHM3MOM JEUCTBUSA. DOCHOHOMETII-TIIMIMH |
MEXaHHU3M €ro repOUIUIHOTO AeHCTBUS, Cyab(OHMITETePUIMOYeBUHBL. [ MoocrHaT aMMOHHS,
CUHTE3, TepOUIINIHASI AKTUBHOCTh U TOKCUYHOCTb.

WNucekroakapunuasl.  WHcekToakapuuuiapl M  HMX  poJib B CEIbCKOM  XO3SMCTBE.
Xnopoprannueckue nacektuuasl, J/IT n ero ananoru. [IuperpuHbl 1 nupeTponibl, MEXaHNU3M
WHCEKTUIIUAHON aKTUBHOCTH, OMOPAIIMOHATBHBIN MOJX0 K CTPYKTYPE MUPETPOUIOB.
[Tonmuxmopripon3BOIHBIC reKcaxJopaH, MIPOU3BOTHBIC MEePXJIOPIHUKIONECHTATUEHA.
DKOJIOTUYECKUE TOCIEACTBUS MPUMEHEHUS] TMEPCUCTEHTHBIX XJIOPOPTraHUYECKUX IPEenaparosB.
"AMK-epruueckue HHCEKTUIIMIBI. HUKOTHH W HEOHUKOTHHOMIBI. AHAJIOTH HEPEHCTOKCHHA.
®dochopoprannueckre WHCEKTHIIUIBI U MHTHOUTOPHI XOIUHACTepa3bl. Kapbamatsl Perymsitopst
pocTa M pa3BUTHSI HACEKOMBIX, HHTUOUTOPHI OMOCHHTE3a XUTHHA, FOBEHOU/IBI

u sxam3onabl. [Ipumenenune ¢epomonoB. buomormdeckue crmocoObl OOpbOBI C HACEKOMBIMHU
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BPEAUTEIISIMHU.
OyHrUIUAB ¥ aHTUMUKOTUKH. CpeactBa OOpbOBI ¢ MATOTCHHBIMU TpuOaMu: (QYHTHUIIUIBI U
AQHTUMUKOTHKH. MUKOTOKCHHBI U POJb (YHTULIUAOB B COXPAHEHUHM CEIbCKOXO3SHCTBEHHOU
nponykuuu. KoHTakTHble U cucTeMHble GyHrunuabl. Mezabcoaepxkamue (QyHTHIHIBL.
Jutnokap6amarel. [IpousBoansie nepxiiopMepkanTtaHa. BemiecTBa Hapymiaromme pasindHbIe
CTaJuUd OKUCIUTENbHOTo (ochopunupoBanus. ['erepunkapboanmnuasl. CTpoOUITypUH U €ro
aHanmord. BemecTBa Hapymaromue OHOCHHTE3 HYKICHMHOBBIX KHCIOT. AIMJIaJaHUHBL.
Oxcunupumuaunbl. Warubutopsl murto3a. bensumupazonsl. BemiectBa, Hapymiaromue
OuocuHTe3 sprocrepuHa. TpuasoiabHBIE M HMMUA30JbHBIE (YHTHLIUIBl W AHTUMUKOTHKH.
BemiectBa Hapymaione CUHTE3TUITNI0B

4. O0beM y4eOHOH JUCHHUIJIMHBI

. B 3auernbix | B akagem.
Buabl yueOHo# padoThl
eIMHUIAX yacax
O0mas TpPyA0eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IVIAHY 4 144
AYyIHTOPHBIE 3aHATHUSI: 2,2 80
Ulexuu 0,9 32
[TpakTU4yeckue 3aHATHS 1,3 48
CamocTosiTeJIbHAs padoTa: 0,8 28
By KOHTpPOJIsi: IK3aMeH 1 36
Buabl yueOHoii padorsl B sauerupix B acrp.
eTHHUIAX yacax
OO0mas TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IIAHY 4 108
AyIMTOPHBIE 3aHATHS: 2,2 60
Jlexnuu 0,9 24
[IpakTUueckue 3aHATUS 1,3 36
CamocTrosiTesibHasi padoTa: 0,8 21
Bu KOHTPOJIsi: IK3aMEeH 1 27

AHHOTanus paboyeii mporpaMMbl TUCITUTITMHBI
«XuMHSA ¥ OM0JIOTHYECKAS] AKTUBHOCTH 3JIEMEHTOOPraHUYeCKUX COeTUHEeHH I

1. Heap aucuunimHbl: - GOPMUPOBAHUE Y CTYIAEHTOB CHUCTEMATHU3UPOBAHHBIX 3HAHUM U
IIPAKTUYECKUX HABBIKOB, IO3BOJSIOIIMX pEIIaTh TEOPETUYECKHE M IPAKTUYECKUE 3ajaydu
MIOJIy4EHHUSI M3BECTHBIX M HOBBIX OPTaHMYECKUX M DJIEMEHTOOPraHWYECKHUX COCIMHEHHMM s
OPUMEHEHHS WX B Pa3IMUHBIX HAYYHO-TEXHHYECKMX oOyacTsaX. 3HaHus, NpuoOpeTaeMble
CTyIEHTaMH B IIPOLIECCE OCBOEHUS OTOT0 Kypca, HCHIOJB3YIOTCS CTYJIEHTaMH B Hay4dHO-
UCCIIE/IOBATEIbCKON  JIEITENbHOCTH W (OPMHUPYIOT KOMIIETEHIIMM B 00JacTH CHHTE3a
OMOJOTNYECKH aKTUBHBIX BEILIECTB.

[Tpy M310KEHUU TUCHUIUIMHBI 0c000€ BHUMaHME YAENsSeTcs M3y4eHHIO POJM M MeTabosin3ma
CTaOUJIPHBIX OPraHUYECKUX COEAMHEHMH C TeTepoaToMaMHM B JKMBOM NpUpoJe, a TaKxke
BOIIPOCAM IIPAKTUYECKOT0 UCIOJIB30BAHUS HIIEMEHTOOPTAHUYECKUX COEIUHEHUN.

2. B pe3yJabTrare n3y4eHus AUCHUILIMHBI 00y4aKOIIMICH M0 POrpaMMe CleHaJIuTeTa
JMOJIKEH:

Obraoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

DopmupyeMbie KOMIETEHITUN NHauKkaTopbl JOCTHKEHUS] KOMIIETEHITMH
YK-4. Criocobern mpuMeHsATsh coBpeMeHHbIeY K-4.2. Cocragnser, MEPEBOJIUT u
KOMMYHUKATUBHBIE TEXHOJIOTHH, B TOM YHCIEPENAKTUPYET  pa3MyHble  aKaJEMUYECKUE
HAa  MHOCTpaHHOM(bBIX)  s3bIKe(ax), uAreKcThl (pedepatsl, 3cce, 0030pbl, CTaThU U T. 1.
AKaJIeMHYECKOT0 u npodheccHoHaNBEHOTO
B3aUMOJICUCTBUA
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VYK-8.1. AmnanmusupyeT (GakTopsl BpEIHOTO,
BIUSHUS ~ DJIEMEHTOB  Cpelbl  OOWTaHHS
(TEXHUYECKMX  CPEICTB,  TEXHOJIOTUYECKUX
IPOLIECCOB, MaTepHaJIOB, 3MaHuN "
COOPYKEHHM, TPUPOIHBIX U  COLHUAIbHBIX
SIBJICHUI )

YK-8.2. UnenTudunupyer onacHsle ¥ BpEIHBIC
(dakToppl B paMKaxX  OCYIIECTBISIEMOUN
esITeIbHOCTH

IK-1-u Cnocoben mnanupoBats pabory wulllIK-1-n.1 Cocrasinser o0 IU1aH
BbIOUpATh  a/eKBaTHbIE METOAbl  PEHICHUSAMCCIEIOBAHUS U JIETAbHbIC IIAHBI OTACIbHBIX
HAY9IHO-MCCIICI0BATEITLCKUX 3amaqy BCTaIU

BbIOpaHHOW 00JacTH  XMMHUHM, XHUMHUYECKOU
TEXHOJIOTHH WJIM CMEKHBIX C XUMHEH HayKax
IIK-2-u  Cnocoben mnpoBoauth mnareHTHO-IIK-2-H.2 AHanuzupyet u 0000111aeT]
WHG(OPMAIMOHHBIC MCCIICOBAHUS B BRIOPAHHOWPE3YIbTAThl MATCHTHOTO IMOUCKA IO TEMAaTHKE
00J1aCTH XUMHH W/UIIM CMEKHBIX HayK MpoeKTa B  BBIOpaHHOW o00JacTM XUMHH
(XMMHUYECKOM TEXHOJIOTHH)

YK-8. Cnocoben co3gaBaTh W TOJIJEPKUBATH
0e30macHbIe YCIOBUS IKH3HEICATEIFHOCTH, B
TOM YHMCJIE TP BO3HUKHOBEHUH YPE3BbIUAITHBIX
CUTYyalHi

B pesynbrare u3ydeHus: AUCUUIUIMHBI 00yYarOIIUICS TOIHKEH:

3namp:

- CHOCOObI TMOJNIy4eHHS M XMMHMYECKHE CBONCTBA METAJNIOPraHUUYECKUX COEIMHEHUH,
dochopopraHnIecKUX COeTMHEHUI U OPTaHMYECKUX MPOU3BOTHBIX MBIIIBIKA, CEPHI M CEJICHA;

- OCHOBHBIC ~ MEXaHU3Mbl  MHTUOMPOBAHUS  JKU3HEHHO  BaXHBIX  (DEepMEHTOB
3JIEMEHTOOPIaHUYECKUMHU COEAMHEHUSIMM M aHTHUMETAOOJUTHOrO JEeHCTBUS MPOM3BOIHBIX
Kuciot ocdopa;

Ymemes:

- HCIIOJIB30BaTh 3JIEMEHTOOPTaHUYECKNE COCIUHEHUs B KadeCTBE
peareHTOB OPraHMYECKOro CUHTE3A;

- OLICHUBATH NOTEHLUAIBHYIO OIIACHOCTb paboTHI c
3JIEMEHTOOPTraHUYECKUMHU COEIMHEHUSIMHU, BBIABISATH TOKCO(OpPHBIE U (papMako(OpHbIE IPYIIIIHI;
- IIPOTHO3MPOBAaTh METOJABl CHUHTE3a M CBOWCTBA COOTBETCTBYIOIIMX COCIMHEHHH C
reTepoaToMaMu;

- Ha OCHOBAaHUU CTPOEHUS JIEKTPOHHOI 000JI0YKH reTepoaToMa OLlEHUBATh PEaKIIMOHHYIO
CHOCOOHOCTh M CTaOMIIBHOCTh COOTBETCTBYIOIIUX OPIraHUYECKUX MPOU3BOHBIX JIEMEHTOB,;

- KJIAaCCU(UIIUPOBATH 3JIEMEHTOOPTraHUYECKUE COETUHEHUS.

Bnaoemu:

- HOMEHKJIATYPOH JIEMEHTOOPTaHUYECKUX COCUHEHUN;

- HaBbIKaMU OHOPALMOHAIBHOTO MOAXO0/Ja K KOHCTPYHMPOBAaHUIO HOBBIX OHOJOTMYECKU
AKTHUBHBIX COEIMHEHUH, BKIIOYAIOIINX T€TePOaTOMBI;

- METOJI0JIOTUEN BKJIIOYEHMS DIIEMEHTOOPTaHUYECKMX COEAUHEHMHM B CXEMbl MOIYYEHMS
COEZMHEHUH ¢ TpeOyeMbIMU CBOMCTBAMU.

3. Kpartkoe copepkanue TUCHUITIIMHBIL

Beenenue. IIpenver m 3HaueHwe Kypca Ui MOATOTOBKU CIIEIHAIUCTOB B OOJACTH CHUHTE3a
O6uonornueckn akTuBHbIX BemecTB (BAB). Onemenrooprannueckue coenunenus (O0C) B
KauecTBE MPOMEKYTOUYHBIX NMPOAYKTOB B Xumuu BAB u B mpousBoacrtse nomumepos. J0C B
KayecTBe KaTaanu3aTopoB. OCHOBHbIE CIIOCOOBI MOTYYEHHSI 3JIEMEHTOOPTaHUYECKUX COEIMHEHHH.
Opranuyeckre MPOU3BOJAHBIE METAUIOB nepBoi rpymnmbl. CriocoObl MOMy4YeHHs, CBOWCTBA H
peaKMOHHAs CIIOCOOHOCTD JIMTUI-, HATPHUI- U KaTUHOPraHNYeCKUX COeINHEHUH.
Opranuyeckue NPOU3BOJIHBIE METAIJIOB BTOPOM Tpymibl MarHMiOpraHu4ecKue COEIMHEHHS,
CrocoObl TOJy4YeHUs, CBOWCTBA, UCIOIb30BaHNE B OpraHU4ecKoM cuHTe3e. LlnHKkopranuueckue
coequnenusi, peakuus C. H. Pedopmarckoro. Pryrbopranuyeckue coeaMHEHUS, CHOCOOBI
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MOJTy4eHUsl, OMOIOTHYECKasi aKTUBHOCTD.

Opranndeckue TMPOM3BOJAHBIE D3JIEMEHTOB TpeThel rpymnmbl. bopanbl, 3¢upsl O0pHOU u
OOpOHOBBIX KHUCJIOT, MX NPUMEHEHUE B OPraHUYECKOM CHHTE3€. AJIIOMUHUUOPTaHUYECKHE
COEIMHEHUS.

KpemHuiiopranuueckue COEIMHEHUS, NPUPOAA CBsA3eH, 00pa3yeMbIX aTOMOM KpPEMHHUS.
O6pa3zoBanue u pasznoxeHue SiC-cBs3zelt. CUIUKOHBI U OMOJOTUYECKH aKTHBHBIC OPTaHUYECKHE
MPOU3BOHBIC KPEMHHSI.

Opranuyeckue MPOU3BOIHBIE 0JI0BA U CBUHIIA, CIIOCOOBI MOJIYY€HHUS U CBOMCTBA.

Opranudeckue nMpous3BoHbIe KUCIOT (hocopa. CoequHEeHUS TPU- U TETPAKOOPAMHUPOBAHHOTO
atoma Qocdopa, crnocoObl MOTyYEHHs, XUMHUYECKHE CBOICTBa, NPUMEHEHUE B KauecTBe
peareHTOB B OPTaHUYECKOM CHHTE3€. AHTUXOIUHACTEpa3Has U aHTUMETA0OJIUTHAS aKTUBHOCTD
OpPraHUYECKUX NPOU3BOAHBIX KHUCIOT (ocdopa, MX MPUMEHEHHE B KauyecTBE MECTUINAO0B U
dbapmcyOCcTaHIIU.

MBIIBSKOPraHUYecKUe COEIMHEHUs, CIIOCOObI IMOJIyYeHUsI M CBOMCTBA, OCHOBHOW MEXaHU3M
TOKCUYECKOT'O JEHCTBUS.

Opranuyeckne COEIMHEHUS C aTOMaMHU Cephl, KIacCHU(pUKalUs U HOMEHKIATypa, CIOCOOBI
obpazoBanusi SC-cBsizeil. I[IpuMeHeHHE CcepaopraHUYecKHX COCAMHEHUH B OPraHUYECKOM
cunte3e. CoelMHEHNUs cephl B )kUBOH npupoze. CrocoObl MONMydYeHUs U CBOWCTBA OPraHUYECKIX
IIPOM3BOJHBIX CEJIEHA, POJIb CEJIEHA KaK MUKPORJIEMEHTA.

4. O0beM y4eOHOM TUCIHUTITHHBI

. B 3adyernnix | B akagem.
Buabl yueOHoii padoThI
eTMHHUIAX yacax
O01as TPyA0eMKOCTh JMCUUILIHHBI 110 Y4e0HOMY ILIAHY 4 144
AYyIHTOPHBIE 3aHATHUSI: 2,2 80
Jlexnu 0,9 32
[IpakTHueckue 3aHATUS 1,3 48
CamocTtosiTesibHAasi padoTa: 0,8 28
Bua KOHTPOJISA: IK3aMeH 1 36
Buabl yueOHoii padorsl B sauernrx B actp.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHUIIJIMHBI 110 Y4eOHOMY IUIAHY 4 108
AyIMTOpPHBbIE 3aHATHS: 2,2 60
Ulexmun 0,9 24
[TpakTHUYeCKHe 3aHITH 1,3 36
CamocTosiTe/ibHasA padoTa: 0,8 21
Bua KOHTPOJIA: IK3aMeH 1 27

AHHOTanus padouye mporpaMmsbl TUCIUTITAHBI
«XHMHS OPraHUYecKNX U THOPUIHBIX MATEPUAJIOB ISl 3JTeKTPOHUKHU, GOTOHMKH U CHCTEM
NnpeodPa30BAHUA U 3alIACAHUS IHEPT UM

1. Heab (ucuunIuHbI:

— u3ydeHHe 0a30BbIX XUMHUYECKHX, (U3NYECKMX U (PUIUKO-XUMHUYECKHUX, B T. .
MOBEPXHOCTHBIX M CTPYKTYPHBIX, AaCIIEKTOB CO3/IaHHUS HOBBIX MATE€pPUAJIOB C 3aJaHHBIMU
CBOMCTBaMH.

2. B pe3ysibTare u3y4yeHus TUCHHUIIHHBI 00y4YaIOIHIACs 10 MPporpaMMe creluaInTera
JMOJIKEH .
Obradoams CIEAYIOIUMU KOMIIETCHIIUSIMU:

| dopmMupyeMble KOMIETEHIIHH | MHAMKATOPBI JOCTH:KEHUS] KOMIIETeHIH |
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YK-4. Cnocoben mnpumMeHsTh coBpemeHHBICY K-4.2. Cocrasser, MePEBOAUT u
KOMMYHUKATHBHBIC TCXHOJIOTHMH, B TOM YHUCICPCOAAKTUPYCT PAa3INYHBIC aAKaACMHUYCCKHUEC

Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), JUISITEeKCTHI (pedepatsl, 3cce, 0030phI, CTATHU U T. II.
AKaJIeMUYECKOTO " npo¢eCCHOHATLHOTO
B3aUMO/ICHCTBHUS

YK-8.1. Amnamusupyer (HakTopsl BpEIHOTO
BIUSHUSL ~ OJIEMEHTOB  CpeObl  OOMTaHHS
(TEXHUYECKHX  CPEICTB,  TEXHOJOTHYECKUX

VYK-8. CnocobeH co3maBaTh W TMOIACPKUBATH "
MPOIIECCOB, MaTepHuaoB, 3JIaHUI 51

Oe301acHbIC YCIOBUA JKU3HCACATCIIbHOCTU, B

. COOPYKCHHH, TPUPOIHBIX U  COIHUATBHBIX
TOM YHCJIC P BO3ZHUKHOBEHUH YPE3BBIYAHHBIX .
cutyauuii STBJICHHIA )
YK-8.2. Unentudunupyer onacHble U BpEIHbIC
(dakTopel B paMKax  OCYIIECTBIIIEMOU
esITeTbHOCTH
IK-1-u Cnocoben mnanupoBats paboty ulllK-1-u.1 Cocrasnsier o0t I1aH|
BHIOMPATh  aJleKBaTHBIE  METOJbl  PEIICHHUSMCCIEIOBAHHS U JeTaTbHbIC IJIAHBI OTACIHHBIX
HAYYHO-UCCIICOBATEILCKUX 3a1au BCTa I

BEIOpaHHOW 00JacTH  XMMHUHM, XHMHYECKOU
TEXHOJIOTHH WJIM CMEXKHBIX C XUMHEH HayKax
IK-2-1 Cnocobern  npoBoauTh naTeHTHO-IIK-2-H.2 AHanmu3upyer  H 0000611aeT,
MH(OPMalMOHHBIE MCCIIEIOBAHUS B BHIOPAHHOMPE3yIbTaThl MATEHTHOTO MOWCKA MO TEMaTHKe
00JIaCTH XUMHH W/WJIA CMEXKHBIX HAyK NpOeKTa B  BBIOPaHHOW OOJACTH  XUMHH
(XMMHYECKON TEXHOJIOTHH )

B pe3ynbraTe u3yueHus: AUCUUILTUHBI 00YyUaIOIIUICS TOKEH:

3uamop:

- OCHOBHbBI€ MPUHIIMIBI U METO/IbI HAITPABICHHOTO JU3aiiHa MaTEPUATIOB ISl SJIEKTPOHUKHU
Y DHEPTeTUKH;

- B3aUMOCBSI3M  MEXNYy (U3UKO-XMMHUYECKUMH CBOMCTBAMHM  MAaTE€pUaJOB M HX
(YHKIMOHATBHBIMU ~ XapaKTePUCTUKAMU TPUMEHUTEIHHO K HCIOJIB30BAaHUIO B COCTaBe
KOHEYHOTO MIPOJIYKTA.

Ymemo:

- MIPOBOJIUTh AHAJU3 BCEM COBOKYITHOCTH HAyYHO-TEXHMUECKUX JTAHHBIX U YCTaHaBIMBATh
3aKOHOMEPHOCTH  THUINA  «CTPYKTYpa-CBOMCTBO»  NPUMEHUTEIBHO K  KOHKPETHOM
HCCIIEIOBATENILCKOW WJIM KOHCTPYKTOPCKOM 3a7a4e;

- OCYIIECTBIISTH HAMPABIEHHBINA TU3aifH MaTepUANIOB C 33JaHHBIMU (PU3UKO-XMMHUYECKUMH,
CTPYKTYPHBIMH U 3JIEKTPOHHBIMU XapaKTEPUCTUKAMMU.

Bnaoemy:

- HaBBIKAMHM TIPEJICTABIICHUS PE3YJIbTAaTOB HCCIEIOBAaHUNW B YCTHOM (IIPE3CHTAIINH,
Hay4YHbIE JOKJIAJbl) ¥ MUCbMEHHOU (0TUeThI) hopMax.

2. KpaTkoe coaep:kaHue Kypca

Mooyns 1. Quzuko-xumuueckue 0CHOBbL MAMEPUATOBEOCHUS

1. Beenenue

2. [TomynpOBOTHUKH, METAJIIBI U CBEPXITPOBOAHUKH. COIPSHKCHHBIE H TPOBOISIIAE TTOJTUMEPHI.
3. Hekotopble cTpareruyi MOJEKYJISIPHOTO AM3aiiHa OpraHWMYECKUX MONYIPOBOIHUKOB. Jlu3aitH
conpspkeHHbIX oMepoB. Konnerus push-pull.

4. MonekynsapHas € CyNpaMOIEKYJsipHAs CTPYKTypa OPTraHWYeCKUX MOJYIPOBOTHUKOB.
TpancnopT 3apsI0B B CyNPaMOJIEKYISIPHBIX CTPYKTYpax.

5. HekoTopsie 3KCIEpUMEHTaIbHBIE METOJbI MCCIIEIOBAHUS 3apsI0BO-TPAHCIIOPTHBIX CBOWCTB
OpPTraHWYECKUX MOJIYIIPOBOTHUKOB: TIPEUMYIIECTBA U HEJJOCTATKH.

Mooy 2. Mamepuansl 015 21eKmMpOHUKU

DIIEKTPOXPOMHBIE YCTPOMCTBA M IUCIUICH. DIIEKTPOHHas Oymara.
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Oprannueckue moJieBble TpaH3UCTOPbIL. [leyaTHas 3JIeKTpOHHUKA.

['a3oBble M KHUAKOCTHBIE CEHCOPHl Ha OCHOBE OPraHUYECKUX IMOJIEBBIX TPAH3UCTOPOB.
DJNEKTPOHHBIM HOC U JIEKTPOHHBIHN S3bIK.

YcTpoiicTBa maMaT Ha OCHOBE OPraHUYECKHX MaTEpHUajIoB

Opranudeckue CBETOM3Iy4arole JUO/Ibl U JUCILIEH Ha UX OCHOBE.

Mooynv 3. Mamepuansl 015 dHepeemuxu

1. Opranuueckas goroBosbranka. CollHeUHbIE OaTaperd Ha OCHOBE CaMOYIOPSIOYUBAFOIIMXCS
MoJleKyIsipHbIX ~ cucteM. ConHeuHble OaTaped Ha  OCHOBE  OKCHJIOB  METAaJUIOB,
CEHCUOUIIM3UPOBAHHBIX KPACUTEIISIMHU.

2. Opranu4ecKue CoJIHeUHbIe OaTapeu.

3. I'mbpuaHas pOTOBONBTANKA: «TIEPOBCKUTHBIE» COJIHEUHBIE OaTapen M yCTPOHCTBa HA OCHOBE
HAHOKPUCTAVIOB HEOPraHWYECKUX TMOJIYIMPOBOAHUKOB, CTAOMIM3UPOBAHHBIX OpPraHUYECKUMU
Tura”aamMu (KBaHTOBBIE TOUKH)

4. OpraHuuyecKkue MaTepuaibl ISl 3alacaHusl YHEPruH: METAJUI-MOHHBbIE aKKyMYJISTOPBl U
CYIIEPKOH/IEHCATOPHI.

5. [lonBenenue UTOrOB U aHANIU3 MEPCIIEKTHB

4. O0beM y4eOHOH JUCHHILINHBI

o B 3adyernnix | B akagem.
Buabl yuedHoii padoThl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI N0 Y4€OHOMY IUIAHY 4 144
AYyIUTOpPHbIE 3aHATHUS: 2,2 80
Ulexuu 0,9 32
[TpakTH4yecKkue 3aHATHS 1,3 48
CamocTosiTesIbHAs padoTa: 0,8 28
By KOHTpPOJIs: IK3aMeH 1 36
Buabl yuedHoii padoThl B sauerupix B acrp.
eIMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 110 Y4eOHOMY IVIAHY 4 108
AyAUTOPHBbIE 3aHATHS: 2,2 60
Ulexuu 0,9 24
[IpakTUueckue 3aHATUS 1,3 36
CamocrosiTesibHas padoTa: 0,8 21
Bua KOHTPOJISA: IK3aMeH 1 27

4.5. IlpakTuka
45.1. O6s13aTebHAs YACTh
IIpousBoaACTBeHHAS NMPAKTHKA: TEXHOJOTMYECKAsl IPAKTHKA
1. legp NMpPaKTHKM — MPAKTHYECKOE U3YYCHHE TEXHOJIOTHM MPOU3BOACTBA (DU3MOIOTHUECKU
AKTUBHBIX COEIMHEHMI: arpOXMMUYECKHX, JICKAPCTBEHHBIX MpenaparoB U Jp. , CTPYKTYpPHI
NPEANPUITHS,, METOJOB M OCOOCHHOCTEH YIpaBICHUS MPOU3BOJACTBEHHBIM IPOIIECCOM.
®dopmupoBaHue y 0OYdYaOIIErocs CIOCOOHOCTH OCYIIECTBISTh TEXHOJOTHMUYECKUN MpoIiecce
MPOU3BOJICTBA (PU3UOJIOTHUECKH aKTUBHBIX COCTMHEHUN B COOTBETCTBUU C PETIIAMEHTOM.

2. B pe3yabTaTe NpOX0:KIeHHUS MPAKTHKH O0y4YAIOIIMiicA MO mMporpaMMe cHenHAJUTETa
JOJIZKEH:

Obnadams CIETYIONTAMA KOMITETCHIIUSIMU:

dopmMupyemMbie KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUS] KOMIIETeH M I
YK-4. Cnocobern mnpuMeHsTh coBpeMeHHbIeYK-4.2, Cocrasnser, MEePEBOAUT "
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHUCJICPENAKTUPYET  pa3IW4Hble  aKaJICMHYECKHE
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Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), TUTS]
AKaJIEMIYECKOTO u podecCHoHATBEHOTO
B3aUMO/ICHCTBHUS

TeKCThl (pedepaThl, 3cce, 0030pbI, CTAaThU W
T.J1.)

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JIEITENBHOCTH U]
CII0OCOOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE

YK-6.3. BoicTpanBaer ruOKyro
NpodecCHOHANBHYIO TPACKTOPHUIO, HCIONIB3YS
MHCTPYMEHTHI HENPEPHIBHOIO 00pa3oBaHMsA, C

OIIK-1. Crocoben aHaJIM3UPOBATh,
WHTEPIIPETHPOBATh U 0000MIATh Pe3yJabTaTh
PKCIIEPUMEHTAIbHBIX u pacyeTHo-
TEOPETUICCKHIX XAMHUYECKOH
HAIPaBJICHHOCTH

pabor

CaMOOIIEHKH M 00pa3oBaHHs B TEUEHUE BCEUyYeTOM HAKOIUIEHHOTO OTIBITA

PKU3HH npogeccuoHaTbHON JeSITeIbHOCTH 71
MMHAMHYHO  M3MEHSIONIMXCA  TpeOOBaHHA
pBIHKA TpyAa

YK-8. Cnocoben co3mgaBate u nojaepkuBathyY K-8.1.  Anamuszupyer ¢akTopsl BpEIHOTO|

0e30IacHbIC YCIIOBHS JKU3HEACATEIIHOCTH, BBIMAHUS  OJJIEMEHTOB  cpelbl  OOMTaHHA

TOM YHCJIE IPU BOSHUKHOBEHUH YPE3BBIYAMHBIX|(TEXHUYECKUX  CPENICTB,  TEXHOJIOTUYECKUX

CUTyalui IPOLECCOB, MaTepHUaIoBs, 31aHUN U
COOPYKEHHM, TPUPOTHBIX U  COLHUAIBHBIX
SIBJICHU)
OIIK-1.1. CucremaTu3upyeT U aHaIU3UpPYyeT
pe3yibTaThl ~ XUMHYECKHMX  OKCIEPUMEHTOB,

HaOJIF0/ICHU, U3MEPEHUH, a TaK)Ke Pe3yJIbTaThl
[Pac4eTOB CBOMCTB BEIIECTB U MAaTEPUAIIOB

OIIK-1.2. [Ipennaraer UHTEPIPETALHIO
PE3yIbTaTOB COOCTBEHHBIX JKCIIEPHMEHTOB H
[PacYeTHO-TEOPETUYCCKHIX pabot C
MCTIOJIb30BaHUEM TEOPETUYECKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/IejIOB XUMUHU

OIIK-2. CrocobeH NpOBOAWTH XWMHUYECKUI
SKCHEPUMEHT C MCII0JIb30BAHHEM COBPEMEHHOTO

OIIK-2.3. TIpoBoguT WHCCIEIOBAaHUS CBOWCTB
BEIICCTB M MAaTEPUAIOB C WCIIOJIB30BaHUEM

TCOPCTUUCCKHUEC MCTOAbI I U3YUCHUSA CBOICTB

00OpynoBaHuUs, COONIONAs HOPMBI TEXHHKHCOBPEMEHHOTO HAyYHOTO 00OPYIOBaHUS
0€3011aCHOCTH
OIIK-3. Cnocoben mnpumenars pacuetHo-OIIK-3.1. Ilpumenser TeopeTHuecKkue U

MOJTYSMIITUPUYCCKHUE MOJACIIN IIpU PCHICHUU

BEIIECTB M TMPOIECCOB C WX YYacTHEM,3aJady XUMHUUECKOW HAPaBICHHOCTH
MCTIONb3Ys COBPEMEHHOE MIPOrpaMMHOE]

oOecrieueHue u 0asnl JaHHBIX|

npodecCHOHATBLHOIO Ha3HAYESHHUS

OIIK-4. Cnocoben mnanupoBath paboTelOIIK-4.1. Vcnonb3dyer O0a3oBble 3HAHUS B
XMMHUYECKON HalpaBJIeHHOCTH, 0OpadaThiBaTh MOOMACTH  MaTeMaTUKM U (QU3MKM  TIpH
MHTEPIPETHPOBATH MOJYYCHHBIE PE3yJIbTAThl CIUIAHUPOBAHUU pabot XHUMHAYECKOH|
MCIOJIb30BAHUEM TEOPETUYECKUX 3HAHWM MHANPaBIEHHOCTH

MPaKTUIECKUX HaBBIKOB peneHus

MaTeMaTHYECKUX U (PU3UUECKUX 3a]a4

OIIK-5. Crnocoben ucnonb3oBatelOIIK-5.2. Hcmome3yer  craHmapTHBIE |
MH(pOPMAaLOHHbIE 6a3b1 JTAaHHBIX MOpPUTHHAJIBHBIE TPOTPaMMHBIE TPOAYKTHI, TpH
QIalITUPOBATh CYMIECTBYIOIIME MPOTPAMMHBICHEOOXOMMMOCTH AaNTUPYsT WX IS PEIICHHS
MPOJTYKTHI ISt peLeHus 3aJa4Ba/1a NpoQecCuoHaIbHON e TeTbHOCTH
NpopEeCCHOHATBPHON AEATENBHOCTH C YYeTOM

OCHOBHBIX  TpeOOBaHHMH  UHPOPMALMOHHON

0e30MacHOCTH

OIIK-6. CriocoOeH TpeAcCTaBiIsITh PE3yIbTaThl
MpodhecCHOHANBEHOM NEATENBHOCTH B YCTHOW U
MUCbMEHHOW (opMe B  COOTBETCTBHH C
HOpMAMH W  TpaBUJIaMH, T[PUHATHIMU B

OIIK-6.1. [IpencraBnsieT pe3ynbTaTsl pabOTHI B
BUJE OT4YeTa IO CTaHAApTHOH ¢opme Ha|
PYCCKOM $I13bIKE
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ImpodeccHoHATBHOM CO0BIIECTRE |

B pesynbTaTe n3y4eHus AUCIUIUIMHBI 00YJIarOITHICs JOJKEH:

3namo:
- TEXHOJIOTMYECKHUE  TPOIECChl W OCHOBHOE  TEXHOJOTHYECKOe  00OpyJoBaHUE,
HCITOJIb3YEMOE B IIPOU3BOJICTBE;
- OCHOBHBIC TPHHIIMIIBI, METOABI M (DOPMBI KOHTPOJS TEXHOJOTHYECKOTO Tpolecca U
KauecTBa MPOAYKIIHNH;
- OCHOBHBIC HOPMATUBHBIE JOKYMEHTHI 110 CTaHAAPTHU3AIUU U CEPTHHHUKAIIMKN TPOTYKIIUN
MPEANPUITHH 110 TPOU3BOACTBY (PU3UOTOTHYECKU aKTUBHBIX COCAMHEHUN;
- MpaBHJia TEXHUKH 0€30MIaCHOCTH M MPOU3BOJICTBEHHON CAHUTAPHH;
— OpPraHU3AIMOHHYIO CTPYKTYPY IPEANPUSTHS.

Ymemes:
— UCIIOJIb30BAaTh TEXHUYECKHME CpEACTBa [JJisi H3MEPEHHUS OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECCa, CBONCTB ChIPhs U MPOAYKIINH;
— AHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIUIO, PEalli30BbIBAaTh Ha MPaKTUKE TpeOOBaHUs
HOPMATUBHOM TOKYMEHTAIUH.

Bnaoemo:
— METOJaMH IPOCKTUPOBAHUS TEXHOJOTHYCCKUX JUHUH M T0J00pa TEXHOJOTHYECKOTO
000py0BaHusl, METOJaMH YIIPABIICHUS TEXHOJIOTMUYECKUMU MTPOLIECCAaMH POU3BOJICTBA;
— CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO  OCYIIECTBJISITH ~ TEXHOJOTUYECKHH TIpOIecC B
COOTBETCTBHUU C PETIIAMEHTOM.

3. KpaTkoe cogep:kanue NPaKTUKH

[Tpon3BoICTBEHHAs MPAKTUKA COCTOUT U3 JIBYX 3TAIOB:
o 03HAKOMJICHHE C TEXHOJIOTHEH MPOU3BOICTBA (PH3HOIOTUIECKH aKTUBHBIX COCTUHEHUA;
. MPAKTUYECKOE OCBOCHHE TEXHOJOTMYECKHX IPOIECCOB M METOJOB HMX KOHTPOJIS Ha
KOHKPETHOM IIPEIIPUSATHH.
O3HakOMJIEHME C TEXHOJOTMEeH OCYIIECTBISETCS B BUIE OSKCKYpCUH Ha MNpeAnpUsTUs
cOOTBeTCTByIOLIero mnpodwid. I[Ipm nocemeHun NpPeAnpUsTHsS M O3HAKOMIIEHUS C €ro
JeSITeNIbHOCThIO O0Oyuaroluiicss JODKEH coOpaTh MaTepuain, HEOOXOAMMBIN A MOATOTOBKH
oTyeTa 10 IPAKTHKE.
OTt4er 1o NpaKkTUKE BKIIFOYAET:
HCTOPUYECKYIO CIIPaBKYy O MPEIIPUITHH;
HOMEHKJIATYpY BBIITYCKAEMOU MPOIYKIIUH;
BU/Ibl 1 HOPMBI PacX0/ia ChIPhEBBIX MaTEPUATIOB;
ONMCAHUE OCHOBHBIX TEXHOJIOTHUECKUX MEPEAEIOB IIPOU3BOCTBA;
METO/BbI U (POPMBI KOHTPOJISI TEXHOJIOTUYECKHUX TPOLIECCOB;
. MEpONPHUATHS 10 YCTPAHCHHIO OTKJIOHEHMH (HAapyIIeHHWH) peXHUMHBIX MapaMeTpoB
paboThl 000PYIOBaHUS U TEXHOJIOTMYECKHUX IMPOLIECCOB.
[IpakTHyeckoe OCBOEHHE TEXHOJOTMYECKHX MPOLECCOB Ha KOHKPETHOM MpPEIIpUSITUH
00y4aroImuiicsl OCYIIECTBISIET B COOTBETCTBHM C WHIMBHUAYaJbHBIM 3a/laHUEM IO MPaKTHKE,
KOTOPOE BKJIIOUAET:

. U3y4eHUE aCCOPTUMEHTA BBIITYCKAEMOU MIPOAYKIIMH, UX BUAOB U MApOK;

. tpeboBanus 'OCT P u npyroit HopMaTUBHON JOKYMEHTAIIUU K KaY€CTBY BBIMTYCKaeMOM
HPOYKIHH,

. U3Yy4EHUE CBIPEBBIX MAaTEPUAIOB U METOA0B BXOJHOTO KOHTPOJLS;

. U3y4YEHUE MapaMeTPOB TEXHOJOTHMUYECKOr0 IIPOLEcca, MPEeIyCMOTPEHHBIX B PEIVIAMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

o noJipoOHOE OMHCaHUE BUJA W TUIA OOOPYAOBAHMS AJISi OCYHIECTBIIEHUS KOHKPETHOTO

TEXHOJIOTHYECCKOT'O ITPOIECCa;
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. JecTBUSL 00CITYKUBAIOIIETO IEPCOHANA IPY YPE3BbIYAHBIX CUTYalIUsAX.

[lpr BHIMOJIHEHNH WHAMBHIYATBHOTO 3aJaHUSl CTYIEHT JOJDKEH COOpaTh MaTepuaibl I10
CTPYKTYype IPEIIPHUSITHS, METOJIaM YIIPABJICHUS, CUCTEME COBITA TOTOBOW MPOIYKIIHH.

4. O0beM NPaKTUKHU

Buabi yueOHoii padoThl B sa. B akan.
el yacax
O01asi TPYA0eMKOCTh NPAKTHKY M0 Y4eOHOMY IVIAHY 3 108
CamocTosiTejibHas1 padoTa: 3 108
CaMocCTOSITEeIbHOE MOJTy4YeHHE U OCBOCHUE 3HAHUI, YMEHHUI U HABBIKOB B 3 108
COOTBETCTBUH C IPOTPAMMOI
Bu KOHTpoOJIs: 3a4eT ¢ OLeHKOI
Buabi yueOHol padoThl B 3au. en. B acrp.
yacax
O01mas TPyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 3 81
CamocTosiTeJIbHAs padoTa: 3 81
CaMOCTOATEIbHOE NOJyYEHUE U OCBOCHHUE 3HAHUN, YMEHUN U 3 81
HABBIKOB B COOTBETCTBHH C MPOTPaMMON
Bua KOHTpoJIs: 3a4eT ¢ OLEHKOI

HpOI/I3B0)ICTBeHHaﬂ NMpaKTHKa: NPECIJIUIIVIOMHAA IPAKTHKA

1 [eab NpakTHKM — 33aKPCIUICHHEC TEOPETUYCCKMX 3HAHWHW W TPAKTUICCKUX
HaBBIKOB, IOJIYYCHHBIX B IPOLECCe OOYYCHHS MO MPOrpaMMe CIEIUATUTETa; MPHOOPETCHHE
MMPAKTUYCCKOIr'o OIbITa pa6OTI)I C HCTOYHHKaAMH Hay‘IHO-TeXHHqCCKOﬁ I/IH(l)OpMaHI/II/I, OIlbITa
MIOCTAaHOBKM W BBITIOJIHEHUSI HAy4YHO-UCCIIEIOBATEIbCKUX M MPOCKTHBIX 3ajay; OBJIAJICHHE
METO/IOJIOTHEN U METOJJaMU 00pabOTKH PE3yIbTaTOB MCCIIEIOBAHUS; COOP, TOATOTOBKA U aHAN3
MaTepuasoB M0 TEMATUKE BHIMTYCKHON KBAJIU(DPUKAIITHOHHON paOOTHI

2. B pe3yabTaTe NMpOX0:KIeHHS MPAKTHKH O0Y4YAIOIIMiicA MO MporpaMMe cnenHaJUTETa
JOJIKEeH

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

DopMupyeMble KOMIIETCHIIUU NHauKaTophl JOCTHKEHUS] KOMIIETEeH LU
YK-2.1 ®opmynupyeT Ha OCHOBE IOCTaBJIEHHOM
MpoOJieMbl TPOEKTHYIO 3ajadyy M crnocod ee
pPEIIEHUsT  4Yepe3  peaju3aluil0  IPOEKTHOIOo
yIIpaBiIeHUS

YK-2.3 [Inanupyer HeoOX0IuMBbIE PECYpCHI, B TOM
YHCIIe, C YIETOM HX 3aMEHSEMOCTH

'YK-2.4 Pa3pabatrbIBaeT IJIaH pean3alud MPOoeKTa|
C MCIOJIb30BaHUEM UHCTPYMEHTOB IJIAHUPOBAHUS
YK-2.5 OcymecTBiseT  MOHUTOPUHT  XOA4|
pean3aluyi IpOoeKTa, KOPPEKTUPYET OTKIOHEHUS,
BHOCUT JOINOJHUTENbHBIE W3MEHEHHs B IUJIaH
peanu3anuu MIPOEKTA, YTOYHSIET 30HBI
OTBETCTBEHHOCTH YYaCTHUKOB IPOEKTA

YK-4. Criocoben mpumensats coBpemeHHbIeY K-4.2. CocraBnser, MepeBOIUT W PEeNaKTUPYeT
KOMMYHHKATHBHbIE TEXHOJIOTUH, B TOMpA3JIMYHbIE aKaJeMHUYeCKHue TeKCThl (pedepartsr,
YUCJIe Ha WHOCTPAHHOM(BIX) sI3bIKe(ax), nnﬂgcce, 0030pbI, CTATHU U T.]1.)

YK-2. CnocobeH ynpaBisTh MPOEKTOM Ha|
BCEX ATAIaX €ro )KU3HEHHOTO IHKJIa
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AKAaJCMUYECKOTO H  MPOPECCHOHATBHOTO
B3aMOJIENCTBUS
YK-8.1. Anamusupyer aKTOpPbl  BPEIHOIO
YK-8. Crocoben CO3/1aBaTh U py b P pell
BIASHUS 3JIEMEHTOB Cpensl oburtauudl
10JI/ICP)KUBATH Oe3oracHble YCIIOBHS]
(TEXHUYECKHX CPEJICTB, TEXHOJIOTUYECKUX
PKU3HEJEATEIILHOCTH, B TOM YHCIE MpH|

BO3HHUKHOBCHUU HPGSBBIqaﬁHBIX CI/ITyaHI/Iﬁ

[MPOLECCOB, MAaTEPUAIIOB, 3JaHUKA U COOPYKEHUH,
[PUPOIHBIX U COLUATBHBIX SBJICHUN)

OIIK-1. Crocoben aHAJIM3UPOBATH,
MHTEPIPETHPOBATh U 0000IIaTh Pe3yIbTATHI
PKCIIEPUMEHTATbHBIX u pacyeTHo-
TEOPETUICCKHIX pabot XUMHYECKOH
HAIPaBJICHHOCTH

OIIK-1.1. CucremaTusupyeT U aHAIU3UPYET
pe3ysbTaThl XUMHUYECKHX 9KCIEPUMEHTOB,
HAOJIIO/ICHUI, U3MEPEHMM, a TaKKe pe3yJIbTaThl
[pacyeToB CBOMCTB BEILECTB U MaTepHUajIoB

OIIK-1.2. [Ipennaraer MHTEPIIPETALIHIO
pE3yJbTaTOB COOCTBEHHBIX OKCIIEPUMEHTOB H
[PacueTHO-TEOPETUICCKHIX pabot C
MCIIOJIb30BaHUEM TEOPETUICCKUX OCHOB

TpaJLIMOHHBIX U HOBBIX Pa3/IeIOB XUMHUHU
OIIK-1.3. ®opmynupyeT 3aKIOYEHHUsS U BBIBOJbI
[0 pe3yJibTaTaM aHaju3a JINTEPaTypHbIX JTAHHBIX,
COOCTBEHHBIX HKCIEPUMEHTAIbHBIX U PACYETHO-
TEOPETUYECKUX paboT XUMHYECKON
HAIPaBJIECHHOCTH

OIIK-2. CriocoOeH mpOBOIUTh XUMHYCCKHH
PKCIICPUMCHT c HCII0JIb30BaHHEM
COBPEMEHHOTO  O00OPYAOBaHUs, COOJOIasl
HOPMbI TEXHUKHU 0€3011acCHOCTH

OIIK-2.1. PaboTaeT ¢ XUMUYECKIMH BEIIECTBAMU
C cOOJIIOIeHHEeM HOPM TEXHUKU O€30MacHOCTH
OIIK-2.2. Hcnonp3yeT  CyIIECTBYIOIIHE U
pa3pabaThiBaeT HOBBIE METOJUKHU MONYyYEHUS H
XapaKTepU3allid BEIIECTB W MaTepUaloB JUIs]
pelieHus 3aaa4 npodeccuoHalIbHON 1eATeIbHOCTH
OIIK-2.3. [TpoBOIUT HCCIIEIOBAHUS CBOMCTB
BEIIIECTB U MaTEPHUAJIOB C UCIOJIb30BaHUEM
COBPEMEHHOT0 HAYYHOTO 000PYIOBAHUS

OIIK-3. CnocoGeH NpUMEHSATh pPacyeTHO-
TEOPETUYECKHEe METOIBl Ui  W3YydeHUs]
CBOWCTB BEIIECTB U TMPOLECCOB C HX|
y4acTHEM, UCTIONB3Ys COBPEMEHHOE
mporpaMMHoe oOecrieueHrne u 0a3bl TaHHBIX
Mpo(ECCHOHATBHOTO HA3HAYCHUS

OIIK-3.1.  TlpumeHseT  TEOpeTHUYECKHE U
MIOJIyDMIIMPUYECKHE MOJENN INPU PELICHUM 3a7ad
XUMHYECKOW HAMPABIEHHOCTH

OIIK-4. CnocobeH muaHUpOBaTh pPabOTHI
XUMHAYECKON HaIIPaBJICHHOCTH,
00pabaTbIBaTh U MHTEPIPETHPOBATH
MOJyYCHHBIC PE3YNIbTaThl C UCTIONB30BaHUEM
TEOPETUYECKUX 3HAHMM W MPAKTUYECKUX|
HAaBBIKOB ~ PEHICHUS MaTeMaTHYEeCKUX M
(bu3nUecKux 3a1au

OIIK-4.3. WHTepnpetupyer pE3yJIBTaThI
XUMHYECKHX HAOIOJCHUH C HCIIOJIb30BaHHEM
(bU3MUEeCKUX 3aKOHOB U MPECTaBICHUN

B pesynbTare npoxoxkaeHus: MPaKTUKU 00YyJaroUIUiics JOKEeH:

3name:

- COBpPEMEHHbIE HAYYHbIE KOHIIEIIIUU B
XapaKTEePUCTUKAM.
Ymemes:

pa6OTaTI> C HAY4YHbIMH TCKCTaMH,

OCHOBBI OpraHrU3allui U METOAOJIOTMIO HAYYHBIX HCCIIeIOBaHUM,

obnactu OpPraHM4YeCKOro MaTepuajloBEICHM S,

CTPYKTYPY U MCTOJbI YIIPABJICHUA COBPEMCHHBIM ITPOU3BOJCTBOM BCUICCTB C 3aJaHHBIMU

MOJIb30BATHCA HAYYHO-CIIPABOYHBIM aIlllapaTOM,
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0(pOpPMIIATH pe3yabTaThl HAYYHBIX UCCIICAOBAHMIA;
- UCIIOJB30BaTh  IIOJIyYCHHBIC  TCOPETHYECKHE  3HAHMS Ui NPOCKTUPOBAHUS
TEXHOJIOTMYECKUX JIMHUN MIPEANPUATHI XUMUYECKOU ITPOMBIIITICHHOCTH.

Bnaoemp:
- HaBBIKAMU CAMOCTOSITENIbHOW HAay4YHO-HMCCIIEOBATENbCKON JIEeATEIbHOCTH, paboThl C
UCTOYHUKAMU Hay4YHOW MH(pOpManuu, pedeprupoBaHus HayUHbIX TyOIMKaLNK;

3. Kparkoe conep:xaHue npeIdnJIoMHONA MPAKTUKHA

Temaruka [NpPeIIUIUVIOMHOM TNPAKTUKK CTYJEHTOB CHELMAIUTETA  OIPEAEIAETCS
TEMAaTUKOH HMX BBITYCKHOM KBaIM(PUKALMOHHOM pabOTBl M MOXKET HPOBOJUTHCS B Hay4HO-
UCCIIEIOBATEIBCKOM HJIM MPOEKTHOM (opmare (IIpU BBIMOJHEHUH HAYYHO-HCCIIEI0BATEIBCKOM
WIN PaCYETHO-IIPOEKTHON paboThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckass IpakTUKa IPOXOJUT B HAyYHbIX  JIabopaTopusX,
TEXHOJIOTUYECKUX MOApa3AeIeHUAX, MH(MOPMAIMOHHBIX LEHTPAaX HAay4YHO-HCCIIEIOBATEIIbCKOM
opraHuM3anuu wiu B jaboparopusix Bbinyckawoied kapeapel PXTY um. 1. Y. Menneneesa.
CryneHTbl 3HaKoOMATCA C TeKylled paboToil maboparopuu, OCBAaMBAIOT METOAbI CHHTE3a
MaTepuasoB, MPOBOJAT OTICJIbHbIE (U3UKO-XUMHUYECKHE W TEXHOJIOTMYECKHE HCIIBITAHUS,
IproOpETaroT HABBIKM MIOMCKA HAyYHO-TEXHUYECKOM MH(pOpMalun U paboThl ¢ 6a3aMu JaHHBIX,
Y4acCTBYIOT B 00pabOTKe pe3yabTaToB UCCIEIOBAHHS U TIOATOTOBKY MX K ITYOJUKAIIH.

[IpenaumuioMHass  NpakTUKa  CTYAEHTOB,  BBINOJHSIONIMX  PACYETHO-IPOEKTHYIO
BBIIYCKHYIO KBaJU(UKALMOHHYIO paboTy, NPOXOAUT B NPOM3BOJICTBEHHBIX LeXax H
TEXHUUYECKUX OT/EeJaX MPOMBIIUIEHHOTO NpeanpusaTus. CTyAeHTbl 3HAKOMSTCS CO CTPYKTYpOM
IPEIIPUATHS, HOPMATUBHO-TEXHOJIOTHYECKOM AOKYMEHTALMEH, perjiaMeHTaMu IPOM3BOJCTBA,
U3Y4al0T CUCTEMY MEHEDKMEHTa U KauecTBa NpoayKuuu. OCHOBHOE BHHMMAHUE YIENAETCS
IPAaKTUYECKMM BOIpocaM (YHKIMOHUPOBAHMSA TEXHOJIOTMYECKUX JIMHUM NpPOU3BOJCTBA
IPOAYKIMH, IpoOiieMaM JAMArHOCTUKM Opaka roTOBOM MPOAYKIMH U MEPONPUSTHUAM IO €ro
YCTpPaHEHUI0, BOIIPOCaM MHTEHCU(UKAMK PaOOThl TEINIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeAIuIIIOMHON MPAaKTUKK CTYAEHTHI COOMPAIOT MaTepHalbl 110
TEMaTHUKE BBIMYCKHOW KBaIM(PHUKAIMOHHON paboThl, aHAIM3UPYIOT WX, HAMEUYalOT OCHOBHBIE
HaIpaBJIEHUS U 33/1a4u padOThI, BbIpa0aThIBAIOT METOA0JIOTHIO PELICHUS 3TUX 3a/1a4.

4. O0beM NPaKTHKHU

. B 3au. B axan.
Buabl yueOHoli padoTsl
eIMHULAX | vacax
O0mas TpPyA0EMKOCTh NPAKTHKH 0 Y4eOHOMY IJIAHY 9 324
CamocTosiTeIbHAs padoTa: 9 324
CaMoCTOATEIbHOE NOJyYE€HNE U OCBOCHHE 3HAHWM, YMEHUH U HAaBBIKOB B
COOTBETCTBUH C IPOTPAMMOi 9 324
Buja koHTpOJIS: 3a4eT ¢ OLCHKOH
B 3au. | B acTp.
Buabi yueOHoii padboThl eIMHUNAX | 4Yacax
O01mas TPyA0eMKOCTh NPAKTHKH N0 Y4e0HOMY ILUIAHY 9 243
CamocrosiTeibHas padoTa: 9 243
CaMOCTOATENBHOE MOJYYEHHE U OCBOEHUE 3HAHNM, YMEHHUN U
HaBBIKOB B COOTBETCTBHH C MPOTPaMMON 9 243
Bua koHTpOJIA: 3a4€T C OLCHKOM

4.5.2. Yactb, popMupyemasi y4acCTHMKAM 00pa30BaTeIbHbIX OTHOLIECHMIt

AHHOTanus pabodeii mporpaMMBbl TUCITUTITHHBI
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IIpousBoAcTBeHHAs MPAKTHKA: HAYYHO-HCCIIeI0BATEIHLCKAs padoTa

1. Hear Hay4yHOHl HCCIEAOBATEIBCKOH PpPadoThI:
IUTAHUPOBAHMS
JIeATEIIbHOCTM Ha OCHOBAaHMM M3YYEHHBIX JHCLHILIUH,

KOMIIETCHIIMA  TTOCPEACTBOM

CaMOCTOSITENIbHO U3y4YEeHHOM HH(OpMALIUY.

dbopmupoBanue mpodeccnoHATEHBIX
OCYIIECTBIICHHS  AKCIEPUMEHTATbHON
B TOM 4YHCIE CICOUAJIbHBIX, H

u

OCHOBHBIMH 3agadaMi  JUCHUIIIIMHBI SBJISICTCA HpI/IO6p€T€HI/Ie HAaBbIKOB INIAHUPOBAHUA U

BBIIIOJIHEHHUSI  HAYYHO-HCCIIEIOBATEIBCKON
NPEJCTAaBICHUEe  HAYYHBIX  PE3YyJIbTATOB;
KBATH(UKAIIMOHHON PabOTHI.

IIOATOTOBKA

paboTel;  00paboTKa,

K BBITIOJTHCHHIO

UHTEpIIpeTalyss U
BBIITYCKHOMN

2. B pe3yabTare HM3y4eHMs AUCHMILIMHBI 00y4YalolIMiicsi MO MporpaMMe crelqUATUTeTa

JOJIKeH

Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:

dopmupyemMble KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHHsT KOMIeTeH U

YK-1 CrnocobeH ocCymecTBIsITh KPUTHUECKUN
AQHATM3 TMPOOJIEMHBIX CHUTYalldd Ha OCHOBE
CHCTEMHOTO T10JIX0/1a, BhIpa0aThIBaTh CTPATETHIO
mecTBHI

YK-1 CrnocobeH ocCylecTBIATh KPUTUYECKUN
QHaTN3 TMPOOJIEMHBIX CHUTYallMii Ha OCHOBE
CHUCTEMHOTI0O 10/X0/1a, BEIpabaThIBaTh CTPATETUIO
[IEHCTBHN

'YK-2. Cioco0eH ympaBisiTh MPOEKTOM Ha BCEX
HTaNax €ro )KU3HEHHOT'O UK

YK-2.1 ®opmynupyeT Ha OCHOBE OCTaBIEHHON
npoOieMbl NPOEKTHYIO 3a7ady U CIIOCO0 ee

pCIIEHUsT  Yepe3  pealld3alii0  MPOEKTHOIO
YIIpaBICHUS

YK-2.2 Pa3pabarpiBaeT KOHIEIIIHIO MPOEKTA B
pamMKax 0003HaYeHHON poOIEMBI:
dopmynupyeT 1ieib, 3a7add, OOOCHOBBIBACT|
AKTyaJTbHOCTB, 3HAYUMOCTb, 0KHJaEMBIE
pe3ynbTaThl U BO3MOXHBIE  cdepbl  HX
MPUMCHCHHUS

'YK-2.3 Ilnanupyer HeoOXOAMMBbIE PeCypchl, B
TOM YHCJIE, C YI€TOM UX 3aMEHSIEMOCTH
YK-2.4 PazpabGatbiBaeT MjaH peaju3aluy

MpPOeKTa C UCIOJIb30BAHUEM HWHCTPYMEHTOB
MIaHUPOBAHUS

VYK-2.5 OcymiectBisseT MOHHTOPHHT — XOJ1a
peanu3amnuu MIPOEKTA, KOPPEKTHPYET
OTKJIOHEHMS, BHOCHT JIOIIOJIHUTEILHEIE
M3MEHEHHsS B IUIAH peaiu3aliil  MPOEKTa,

YTOYHSIET 30HBI OTBETCTBEHHOCTH YYaCTHUKOB
[TPOEKTa

YK-4. CriocobeH  TpUMEHATh COBPEMEHHBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC Ha
MHOCTPaHHOM(BIX ) SI3BIKE(aX), TSy
AKaJIeMUIECKOTO u poeCCHOHATHFHOTO
B3aMMO/ICHCTBUS

'YK-4.2. CocraBisier, IepeBOIUT U PEIAKTUPYET
pasUYHbIE aKajJeMUuYeckue TeKCThl (pedepatsl,
hcce, 0030pbI, CTaThH H T.JI.)

YK-4.3. [Ipencrasnser pE3yJIbTaThI
AKaJIEMAYECKOU " npodeccuoHaIbHOM
MesITEIbHOCTH  Ha  PAa3IMYHBIX  MyOJWYHBIX
MEpPOTIPUSTHSIX,  BKIIOYAas  MEXIyHapOJHEIE,
BbIOMpast HanOoJee MoAXOoAAImui Gpopmar
'YK-4.4. ApryMEeHTUpOBAaHHO U KOHCTPYKTHBHO
OTCTaMBaeT CBOM TO3MLIMHM M  UACH B
aKaJIeMUYECKUX u 1poeCCHOHATIbHBIX
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IMMUCKYCCUAX Ha TOCYJApPCTBEHHOM si3blke PO H|
HMHOCTPAHHOM A3BIKC

'YK-6. CiocoGen ompenensits U pealtn30BbIBAThH
[PUOPUTETHl COOCTBEHHOH  JICSTENILHOCTH |
CIIOCOOBI €€ COBEPLICHCTBOBAHHMS Ha OCHOBE
CaMOOLICHKH W 00pa30oBaHMs B TEYCHUE BCEH
PKU3HU

YK-6.1.  OuenuBaer CBOM pecypchl U UX
Mpeebl (JIMYHOCTHBIE, CUTYaTHUBHBIE,
BPEMEHHBIE), ONTHMAJIbHO MX MCIONb3YET IS
YCIIEIIHOTO BBIIIOJIHEHUS IOPYUYEHHOTO 3aJaHHsI

IIK-1-u CnocoGeH maHupoBath paboTy u
BHIOMPATh  QJICKBATHBIC  METOABI  PEIICHUs
Hay4YHO-HCCIICOBATEIbCKUX 33]a4 B BBIOPAHHOM

CMEXHBIX ¢ XMMHUEH HAyKax

o0nacTu XHNMUHU, XHMHYSCKOH TEXHOJOTHH WIpaCYCTHO-TCOPETUUCCKHUC

MNK-1-n.1 CocraBnser o0 IUIaH
MCCIICIOBAHUS M JICTAJbHBIC IUIAHbI OTHCIIbHBIX
cTagui

IK-1-n.2 BriOupaer ->KCHEpUMEHTANbHBIE U
METOABl  peLICHUS
[MOCTABJICHHON 3aJayd MCXOJS U3 HMMECIOIIHNXCS]
MaTepuaIbHBIX U BDEMEHHBIX PECypCOB

IK-2-n1  CrnocoGeH  NMPOBOAWUTH  MATEHTHO-
MH()OPMAIIMOHHBIE HCCIIEIOBAaHUS B BHIOPAHHOM
00JIaCTH XUMHH W/WJIA CMEXHBIX HAyK

MNK-2-u.1 [IpoBoaut IIOVICK|
CICIUAIM3UPOBAHHON HH(OPMAIMK B MTATEHTHO-
MH(OPMAIMOHHBIX 0a3aX TaHHBIX

IMK-3-1# CrnocoOeH Ha OCHOBE KPUTHYECKOTO
aHanu3a pesynbratoB HUP 1 HUOKP onienuBath
MEPCIEKTUBBI UX MPAKTHYECKOTO MPUMEHEHHS U
NpojoJDKeHus paboT B BbIOpaHHOHM o06nacTy
XUMHAW, XHMUYECKON TEXHOJIOTUH MM CMEXHBIX
C XMMHUEHN HayKax

MNnK-2-u.2 AHanuzupyet u 00001aer
pe3yabTaThl MATEHTHOTO MOWCKAa IO TEMAaTHKE
MpoekTa B BBIOpaHHOW  0O0NacTH  XHUMHUU
(XMMUYECKOM TEXHOJIOTHH)

IK-3-u.1 Cucrematusupyer uHGPOpPMAIHIO,
nonydyeHnyro B xoxe HHUP u HUOKP,
aHaIM3UpyeT €€ M COINOCTaBIseT  C
MUTepaTypHBIMU JAHHBIMHU

I1K-3-n.2 Omnpenensier BO3MO>KHBIE
HAIpPaBJICHUST Pa3BUTHS PaOdOT M TMEPCHEKTHBBI
MPAaKTUYECKOrO0  NPUMEHEHHs  IOJY4YEeHHBIX
[pe3yIbTaToB

B pe3ynbrare nzyueHus: AMCUUIIINHBI 00 yYaIOLIUICS TOJIKEH:

3name:
MOPSIOK OPTaHU3AINHY, TUTAHUPOBAHUS U

MMPOBCACHUA HAYUHO-HUCCICAOBATCIIbCKUX pa60T

C UCITOJIB30BAHUECM ITOCIICAHUX HAYUHO-TCXHUYCCKUX I[OCTI/I)KGHI/Iﬁ B }laHHOﬁ O6J'IaCTI/I;

IPAKTHKE,

pelIeHus: Hay9HO-UCCIIeI0BATENLCKUX 3a1ad.
Ymemes:

pO(UITIO BHIMOIHIEMON pabOThI, B TOM YHCIE C

TCOPCTUUICCKHUEC OCHOBBI CHHTC3a OPTaHUYCCKUX COCTUHEHUH U IMPUMCHSATDH OTU 3HAHU HA

CBOMCTBAa XHMHUYCCKHUX 9JICMCHTOB, COGI[I/IHCHI/Ifl N MaTcepuajloB Ha HUX OCHOBC [JIA

OCYIIECTBIISATh IMOMCK, OOpaOOTKY M aHajJu3 Hay4yHO-TEXHHWYeCcKoW HHpopmanuu 1o

MMPUMEHCHUEM COBPEMECHHBIX TEXHOJIOTHI ;

pa6OTaTL Ha COBPCMCHHBIX HpI/I60an, OpPTaHHU30BLIBATH IMPOBCACHUC SKCIICPUMCHTOB U

HCIIBITaHUH, IMPOBOAUTH UX 06p8.60TKy M aHAJIN3UPOBATH PE3YyIbTATHI,

JTUCITUTIIINH JJIS aHAJTN3a SKCIIEPUMEHTATBHBIX I
Baaoemus:

OopraHu3alid HAYYHO-HUCCICAO0BATCIIbCKUX U TEX

38.py6€)KHLII>i OIIBIT IO TEMATHUKE NCCIICAOBAHMA.

CHOCOOHOCTBIO HM3y4aTh HAyYHO-TEXHHUYECKYIO HH(OpMAIHIO,

IMPUMCHATH TCOPETUYCCKHUEC 3HAHMS, IMOJTYYCHHBIC ITPHU U3YUCHUN €CTCCTBCHHO- HAYUYHBIX

AHHBIX.

CIIOCOOHOCTEIO pfiiaTb IMOCTAaBJICHHBIC 3aJadyu, MCIIOJIb3ysd YMCHHA W HABBIKU B

HOJIOTUYECKHUX pabdoT;
OTCUECTBECHHBIN U
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3. Kpatkoe coaep:kanue AU CUHNIUHBI

B npornecce ocBoeHHs JUCHUIUIMHBL 00y4YarOIIUNCS JOJIKEH MOATOTOBUTh U MPEICTaBUTh
K 3alIUTe Hay4yHO-UCcle0BaTenbcKyto padoty (HUP), BbIONHEHHYIO HA COBPEMEHHOM YPOBHE
pa3sBUTHSI HAyKU M TEXHUKH U COOTBETCTBYIOLIYIO BBHIOPAHHOMY HAIIPABJICHUIO MOATOTOBKU U

nporpamme oOy4eHHs.

B npencrasinennoi k 3amurte HUP goibKHBI MONMYy4YWTh pa3BUTHE 3HAHUS W HAaBBIKH,
MOJTy4eHHBIC OOYYaIOIMMCSl TPU OCBOSHHUHU TMPOTPAMMBI CICIHAIUTETa, B TOM YHCIE TNPHU
W3YYEHUHN CHeNUaIbHBIX AuciuiuinH. [IpencraBnennas k 3ammre HUP nomxna comepikath

OCHOBHBIC TEOPETUYCCKUE TIOJIOKEHUsS, OKCIEPUMEHTAIbHBIC PE3yabTaThl, MPAKTUYCCKHE
JOCTHKEHUS U BBIBOJBI IO padoTe.
4. O0beM HAYYHO-HCCJIeI0BATEIbCKOI PadoThI
Brjabt yueonoii padorsi B 3au. B akan. B 3au. B acrp.
eIMHHIAX | Yacax |eIMHHIAX| vacax
OO0uasi TPy10eMKOCTb M CUHMILIUHBI 110
yaeGHOMY ILIaHY 29 1044 29 783
AYAUTOPHbBIE 3aHATHS 18, 4 664 18, 4 498
CamocTosiTeJibHAas pa6oTa 10, 6 380 10, 6 285
Bu1 H”TOrOBOr0 KOHTPOJIS: 3a4€T, 3a4eT ¢
OLICEHKOM B - B B
3 cemecTp
O011as1 TPY10EMKOCTh B CeMeCTpe 1 36 1 27
KounraktHas pa6ora (KP): 0,7 24 0,7 18
KoHnTtakTHast paboTa ¢ npernojaBaTeiemM 0,7 24 0,7 18
CamocrositesbHasi padora (CP): 0,3 12 0,3 9
CaMocTOATEIbHOE OCBOCHUE 3HAHUHN, YMEHUHN U 0.3 12 0.3 9
HaBbIKOB 110 niporpamme HUP
Buja koHTpoJIs: 3a4eT 3a4eT
4 cemecTp
O011as1 TPY10EMKOCTh B ceMecTpe 1 36 1 27
KounraktHas pa6ora (KP): 0,7 24 0,7 18
KonTakTHas paboTa ¢ mpemnoiaBareiem 0,7 24 0,7 18
CamocrositesbHasi padora (CP): 0,3 12 0,3 9
CaMoCTOATEIbHOE OCBOCHUE 3HAHUHN, YMEHUHN 1 0,3 12 0,3 9
HaBBIKOB 110 nmporpamme HUP
Bunx koHTpOJIS: 3a4yeT 3a4yer
5 cemecTp
O6masi TpPyA0eMKOCTh TUCHHIJIHHBI 0 2 79 2 54
Y4eOHOMY IIAHY
KonTaktHas padora (KP): 1,3 48 1,3 36
KoHnTakTHas paboTa ¢ mpernoiaBareieM 1,3 48 1,3 36
CamocrositesbHas padora (CP): 0,7 24 0,7 18
CaMOCTOsATEIbHOE OCBOCHUE 3HAHUH, YMEHUH U 0,7 24 0,7 18
HaBbIKOB 110 niporpamme HUP
Buja koHTpOJISI: 3a4er 3a4er
6 cemecTp
O0umas TPy10eMKOCTh B CeMecTpe 3 81 3 81
KonraktHas patora (KP): 1,8 64 1,8 48
KonTtakTHas paboTa ¢ mpenojaBareieM 1,8 64 1,8 48
CamocrositesibHas padora (CP): 1,2 44 1,2 33
CaMocCTOATeIbHOE OCBOCHUE 3HAHUH, YMEHUHN 1 1,2 44 1,2 33
HaBbIKOB 110 nmporpamme HUP
Bua koHTpOJIA: 3a4er 3a4er
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7 cemecTp
O6masi Tpy10eMKOCTh B ceMecTpe 4 144 4 108
KonTaktHas padora (KP): 2,4 88 2,4 66
KoHTakTHas paboTa ¢ nmpernojgaBaTeaemM 2,4 88 2,4 66
CamocrositesibHas padora (CP): 1,6 56 1,6 42
CaMOCTOSTEIbHOE OCBOCHHE 3HAHUH, YMEHUH U 1,6 56 1,6 42
HaBBIKOB 110 niporpamme HUP
Buja xonrpoas: 3a4yer 3a4yer
8 cemecTp
O61masi Tpy10eMKOCTh B ceMecTpe 4 144 4 108
KonraktHas pa6ora (KP): 2,7 96 2,7 72
KoHTakTHas paboTa ¢ nmpernojgaBaTeaemM 2,7 96 2,7 12
CamocrositesibHas padora (CP): 1,3 48 1,3 36
CaMOCTOSTEIbHOE OCBOCHHE 3HAHUH, YMEHUH U 1,3 48 1,3 36
HaBbIKOB 110 niporpamme HUP
Buja koHTpOJS: 3a4yeT 3a4erT
9 cemecTp
O011as TPYA0EMKOCTh B CeMecTpe 5 180 5 135
KonraktHas pa6ora (KP): 3,1 112 3,1 84
KonTakTHas pabora ¢ nmpemnojaBaTeaeM 3,1 112 3,1 84
CamocrosiTeibHas padora (CP): 1,9 68 1,9 51
CaMOCTOSITeIbHOE OCBOCHUE 3HAHUHN, YMCHHUN U 1.9 68 1.9 51
HaBbIKOB 110 niporpamme HUP
Buja koHTpOJS: 3a4yeT 3a4erT
Cemectp A
O061masi TpPy10€eMKOCTh B ceMecTpe 9 324 9 243
KonTaktHas padora (KP): 58 208 58 156
KonTtakTHasi paboTa ¢ mpenojaBareineM 58 208 58 156
CamocrosiTeabHas padora (CP): 3,2 116 3,2 87
CaMocCTOATeIbHOE OCBOCHUE 3HAHUHN, YMEHUHN U 3,2 116 3,2 87
HaBbIKOB 110 nmporpamme HUP
Bupa koHTpOJISI: 3a4er 3a4er

AHHOTAaIMsI TPOTrpaMMBbl IIPAKTHKHU
Y4yeOHas NPAKTHKA: 03HAKOMHTEIbHASA NMPAKTHKA

1. enp yueOHON NPAKTHKHU

— O3HAaKOMJIEHHE O0ydYarolMxcs C TEMaTUKOM M OpraHu3aluedl Hay4HbIX HCCIEIOBaHMIA,
OPOBOJUMBIX B HAy4YHO-MCCIIEJOBATENBbCKUX JITAOOpaTOPHUsAX HAaydHO- HCCIIEA0BATEIbCKUX
WHCTUTYTOB POCCHIICKON akaJeMHHM HAayK M JIPYTMX T'OCYJAPCTBEHHBIX M HErOCyAapCTBEHHBIX
HAy4YHBIX OpraHU3alMsIX.

3ajauu pemaeMsle PU NPOBEICHUH 03HAKOMUTEIBHON IMPAKTUKU:

3aKperieHUE U YIyOJIeHne TEOPETHUECKUX 3HAHUH, MTOTYYSHHBIX B X0/1e 00yUeHUS;
nproOpeTeHNe O0YYAIOIIMMHUCS MPAKTUYECKUX HABBIKOB M YMEHHM, YHUBEPCAIBHBIX U
npodeccHoHATBHBIX KOMIICTEHIIHH, a TaKXe OIbITa CaMOCTOSTEIIbHOM
poeCCHOHATBHON JEATETHFHOCTH;

dbopMUpOBaHUs y O0YUYAIOIIUXCSI CIOCOOHOCTH pabOTaTh CaMOCTOSITEIBHO M B COCTaBe
KOMaH/bl, TOTOBHOCTH K COTPYAHHYECTBY, MNPHUHATHIO PEUICHHUH, CIOCOOHOCTH K
MpoeCCHOHAIBHON U COIIMAIBHON A anTaIliH.

®dopma TpoBeCHUS XUMHUKO-TEXHOJIOTHYeCKON (yueOHOW) MpakTuku: nabopatopHas. B

TEUEHUE TPAKTUKH MTPOBOJIATCS MPOU3BOICTBEHHBIE SKCKYPCHUH Ha XUMUYECKHE TIPEANPUATUS U
B HAy4YHBIC OPTaHHU3AI[UN PETHOHA.
2. B pe3yabTare m3yueHHsl AMCUMILIMHbI O0y4YalOUIUIicsl MO MporpaMme cClelUAJIHTETa
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JTOJIZKEH .

Obnadams CleTyIONUMU KOMITETCHIIUSIMU:

dDopmupyeMble KOMIIETEHIIUH

NHauKaTopbl 10CTHKEHUST KOMIIETeH Ui

YK-1 CnocobeH ocylecTBISITh KPUTUUECKUI
aHajgu3 TPOOJIEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOTO MOJX0/a, BEIpa0aTHIBATh
CTpaTEruIo ACHUCTBUI

YK-1.3 Kputndecku OIECHUBACT HAJCKHOCTh
UCTOYHUKOB  MH(popmManuu, paboraer ¢
IPOTHBOPEYMBON HH(pOpMaNMell U3 pa3HBIX
HCTOYHUKOB

YK-4. CriocobeH NpUMEHATh COBPEMEHHBIE
KOMMYHUKATHBHBIE TE€XHOJOTHUH, B TOM YHCIIE

Ha  UHOCTpaHHOM(BIX)  s3bIKe(ax),  JJs
aKaJeMU4YecKoro ¥ Npo(ecCHOHAIbHOIO
B3aUMOJICUCTBUS

YK-4.1. VYcranaBauBaeT U pa3BUBAET
npodeccuoHanbHble KOHTAKTHI B COOTBETCTBHU
C MOTPEOHOCTSMU COBMECTHOM JIEATEIbHOCTH,
BKJIFOYas 0OMeH MH(pOpManued U BBIPAOOTKY
€AMHOM CTpaTErny B3aUMOJECHCTBHUS

YK-5. CriocobeH aHanu3upoBaTh U YYUTHIBATh
pa3HooOpasue KYJIbTYP B nporecce
MEKKYJIbTYPHOTO B3aMMOICHCTBHS

YK-5.1. AHanusupyet BayKHEHIINE
UICOJIOTUYECKHE W LEHHOCTHBIE CHCTEMBI,
copMHUpOBaBIIMECS B XOJI€ HCTOPUYECKOTO
pa3BUTHs,; OOOCHOBBIBAET AaKTYaJIbHOCTh HX
UCIIOJIb30BAHUS npu COIMAJIBHOM U
PO eCCHOHAIIBHOM B3aUMOICHCTBUU

YK-8. CnocobeH co3maBaTh M MOIIEPKUBATH
Oe30macHble YCIIOBUS KU3HEAESITEIbHOCTH, B
TOM qHCIe npu BO3HHUKHOBEHHUH
YPE3BBIYANHBIX CUTYAIIUN

YK-8.3. BrisBuser mpoOiemsbl, CBS3aHHBIE C
HApYIICHUSMH TEXHUKH OC30IMMaCHOCTH Ha
paboueM MecTe; IpeaaracT MEPONPUATHSIX 10
IIPEAOTBPALICHUIO YPE3BBIYANHBIX CUTYALMI

B pe3ynbrare n3yueHuss AMCUUILIMHBI 00 yYaIOLIUICS T0JIKEH:

3name:

- OCHOBHBIC TCXHOJIOTMYECKHUEC ITPOLIECChI, U3y4aCcMbIC HA IPAKTHUKE,;
- OCHOBHEIE CIIOCOOBI CHUHTEC3a, aHaJin3a, MpoOu3BOACTBA.

Ymemes:

- IIOJIB30BAaTbCA OCHOBHBIM TCXHOJIOTHYECCKHM HJIIKM aHAJIMTUYCCKUM O60py210BaHI/IeM,

W3YYEHHBIM B XOJI€ TIPAKTUKH.
Baaoemuw:

- KOMIIJICKCOM MEPBOHAYATIbHBIX

3HaHUH WU

IpeJCcTaBlIeHU 00  opraHuzanuu

TEXHOJIOTHYCCKOT'O UJIM HAYYHO-UCCICIOBATCIIECKOI'O IMpPOoLecca,
- HAaBbIKaAMU H3JIOKCHUA ITOJYUCHHBIX 3HaHUM B BHJIE OTYETA O NMPOXOKACHUHN TMPAKTHUKHU,
OINMMCAaHUA UCXOOHBIX MAaTCPHUAJIIOB, CUHTEC3a, KOHTPOJIA Ka4€CTBa TOTOBOH MMPpOAYKIHH.

3. Kpatkoe coaep:xanue y4eOHOIi NPaAKTHKHU

VYyeOHasi mpakTuka NpoBoAUTCS B 4 ceMecTpe B (opMe TEOPEeTUUYECKUX 3aHATHUI U

AKCKYPCHH.

HOC@HIGHI/IG TEMATHYCCKHUX DKCITO3UITUHN MY3€CB U BBICTABOK.
ITocemenue HHCTHUTYTOB U HpeI[HpI/ISITI/Iﬁ 3aHATBIX CMHTC30M, aHAJIM30M U XHMMHUYCCKUM

O3HaKOMJICHHE ¢ OCHOBHBIMH TE€XHOJIOTHYCCKHMU CTagusiMHu U croco0amMu XUMHUECKOTO

MIPOU3BOCTBOM.
MPOM3BOJICTBA, CBOMCTBAMH W  OOJACTAMHU
MIPOMBIIUIEHHOCTH.

MMPUMCHCHUA XUMHYECKOH

MIPOYKTOB

O3HakoOMJIEHHE C TEepCHEKTUBHBIMU Hay4YHBIMU pa3paboTKaMu B 00JIaCTHM CHHTE3a U

KOHCTPYUPOBAHHA PA3JIMYHBIX MPOAYKTOB XHUMHUUYCCKOIO IIPOU3BOJACTBA,

HOBBIX BCIICCTB.

[Tocemenne Hay4dHbIX Jabopartopuii kadenp W 3HAKOMCTBO C OpraHu3anueil paboThl B

UCCIIEI0OBATEIbCKON 1abopaTopuu.

[TonroroBKy oT4eTa O MPOXOXKICHUM yueOHOU MpakTHKU. TpeboBaHus, IPEabsBIsEMbIE
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K HalTMCAHWUIO U TPCACTABJICHUIO OTYCTA.

KonkpetHoe conmepkaHue yudeOHOM MPAKTHKH OMPEIEISIETCS C YIETOM BO3MOXKHOCTEH U
UHTEPECOB Kadeaphl, OPraHU3YIOIICH MPAKTUKY, U TPUHUMAOIIEH OpraHU3aIIHH.
4. O0beM NPaKTUKHU

» B 3au. B akan.
Buabi yueOHol padoThl

eIMHMIIAX | 4acax
O011as1 TPYA0EMKOCTh NPAKTHKH N0 Y4e0HOMY IIaHY g 108
KonTaktHas padora (KP): 1,8 64
[TpakTuueckue 3ansitust (I13) 1,8 64
CamocrtosiTeibHast padoTa: 1,2 44
CaMocCTOATEIbHOE OJyYeHUE U OCBOCHHUE 3HAHUN, YMEHUN U
HaBBIKOB B COOTBETCTBHH C MPOTPaMMOU 1,2 44
Bu KOHTpoOJIs: 3a4eT ¢ OLEHKOI

Bujbi yueOHol padoThl B sa. B akaz.

eIMHMIAX | Yacax
O01as TPyA0€eMKOCTh NPAKTHKH M0 Y4eOHOMY ILUIAHY 3 81
KonraktHas pa6ora (KP): 1,8 48
[TpakTrueckue 3austus (I13) 1,8 48
CamocTosiTeIbHas padoTa: 1,2 33
CaMOCTOATEIbHOE NIOJyYEHUE U OCBOCHHME 3HAHUM, YMEHUH U HABBIKOB B 2 33

. :

COOTBETCTBUU C NMPOTPAMMOM
Bua koHTpOJIA: 3a4eT ¢ OLEHKOI

4.6. T'ocynapcTBeHHAsi HTOTOBasi ATTECTAIUS
4.6.1. O0s13aTeILHAAYACTD

IToaroroBka K mpoueaype 3aIIMThHI M 321ATA BHINYCKHOH KBAJIH(PHKANMOHHON PadoThI

1. Iletn rocyaapcTBeHHO NTOTOBOI ATTECTALMM:

Heabio rocyjapcTBEHHON UTOTOBOM aTTeCTallMU SIBJISETCS OOBEKTUBHAS OLIEHKA YPOBHS
c(OPMHUPOBAHHOCTH ~ OOILIEKYJIBTYPHBIX, OOHIENPO(YECCHOHAIBHBIX W MPO(GECCHOHATBHBIX
KOMITETEHIIMI BBITYCKHUKA YHHUBEPCHTETA, €r0 TOTOBHOCTH K BBITIOJIHEHHUIO MPO(ECCHOHATBHBIX
3ajad.

3agaum TrOCyJapCTBEHHOM MTOTOBOM aTTECTAllUd — YCTAHOBJIIEHHE COOTBETCTBUS
COJepKaHUs, YPOBHA M KauyecTBa IIOJATOTOBKHM BBIMYyCKHHMKAa TpeboBanusim OI'OC BO;
MOTHBAIIMs BBITYCKHUKOB Ha JajibHEHINee MOBBIIICHUE YPOBHS KOMIIETEHTHOCTH B M30paHHOU
cdepe npodeccuoHaTbHON JesITeIbHOCTH Ha OCHOBE YINIYOJEHMS M pacIIMpEeHUs MOJyYeHHBIX
3HaHW ¥ HaBBIKOB IyT€M MPOJOJDKCHHS TI03HABATEIBHOW JNesATeNbHOCTH B cdepe
PaKTUYECKOr0 MPUMEHEHUS 3HAaHUN ¥ KOMITETeHLIUH.

2. B pe3yibTaTre NpoOXo:KAeHUS TOCYIaAPCTBEHHOW HMTOTrOBOIH aTTeCTAIIMH CHEHHATHUCT
JOJIZKEH .
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

DopmMHpyeMble KOMIIETCHIIUU NHaukaTopbl 10CTHXKEHUS] KOMIIETCH M

YK-1.1 AHanuzupyer npoOJIeMHYIO
CUTyallMI0 KaKk CHCTEMY, BBIBISASL ¢
COCTABJISIOLINE U CBSI3U MEX1Yy HUMHU

YK-1.2 Omnpenenser poOebI B
uHpopMaluy, HEOOXOAMMOM Ui pelieHus
MpOOJIEMHON CHTyallud, W TPOCKTHPYET

YK-1 CniocobeH oCcymecTBIsITh KpUTHUECKHUI
aHaJ M3 TMPOOJEMHBIX CHUTyallMii Ha OCHOBE
CHCTEMHOTO NoJX0/1a, BbIpa0aThIBaTh
CTPATETHIO 1EUCTBUI
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IIPOLIECCHI ITO UX YCTPAHECHHIO

YK-1.3 Kputudecku oleHUBaeT HAJACKHOCTh
UCTOYHUKOB  HMH(popmanuu, pabortaer c
MPOTHUBOPEYNBON HH(pOpMAIel M3 pa3HbIX
UCTOYHUKOB

YK-1.4 PazpabaTbiBacT U COJEPIKATEIBHO

apryMeHTHpYeT CTpaTeTUIo peleHus
poOIeMHOM CUTYyaluu Ha OCHOBE
CHCTEMHOI'0 u MEXJUCLUIUTMHAPHOTO
MIO/IXOJI0B

YK-1.5 Hcnons3yer JIOTHUKO-
METOAOJOTUYECKUI MHCTPYMEHTApUU A
KPUTUYECKON OLIEHKHU COBPEMEHHBIX

KOHIeNIUH (PHIOCOPCKOT0O U COLUATBHOTO
XapakTepa B CBOEH ITpeIMETHOM 001acTu

YK-2. CrnocobeH ympaBisiTh HPOEKTOM Ha
BCEX JTarax ero XU3HEHHOTO IHKJIA

YK-2.1 dopmynupyer Ha OCHOBE
IIOCTABJICHHON MPOOJIEMBI MPOSKTHYIO 3a/1a4y
U croco0 ee peleHus dYepe3 peaTu3anuio
IPOEKTHOTO YIIPaBICHHUS

YK-2.2 Pa3pabareiBaeT KOHIEMNIHIO MMPOEKTA

B paMkKax  O0O3HauYe€HHOH  MPOOIEMBI:
(dbopmynHpyeT 1enb, 3a7add, 0OOCHOBHIBACT
aKTyaJbHOCTb, 3HAYUMOCTb,  OXXHJAEMblC
pe3yapTaThl W BO3MOXHBIE cheppl  HX
PUMEHEHUS

YK-2.3 [Inanupyer HEOOXOIUMBIE PECYpPCHI,
B TOM YHCIIE, C YYETOM MX 3aMEHSIEMOCTH
YK-2.4 Pa3pabarpiBaeT TUIaH peaU3allUuH
IPOEKTa C HCIOJIb30BAHUEM HHCTPYMEHTOB
TUTAHUPOBAHHUSI

YK-2.5 OcymiecTtBiseT MOHHTOPHHT XOJAa

YK-3. CnocoGeH  opraHu3oBbIBaTb U
PYKOBOJIUTH paboToit KOMaH/IbI,
BbIpaOaThiBasi KOMAHAHYIO CTpPATETHIO JUIs
JOCTYDKEHUS TIOCTABIICHHOM 1IeIH

peanuzanuu MPOEKTA, KOPPEKTHPYET
OTKJIOHEHUS,, = BHOCUT  JONOJHHUTEJIbHbIC
W3MEHEHHsI B IUIaH pealn3alid TPOEKTa,
yTOUHSET 30HBI OTBETCTBEHHOCTH
YYaCTHHUKOB IPOEKTa

YK-3.1 BripabateiBaer CTpaTEruo

COTPY/ZIHUYECTBA U Ha €€ OCHOBE OpPraHU3YeT
O0TOOp WIEHOB KOMaHIbl Ui JOCTHXKEHHS
IOCTaBJICHHOU IIEIIU

YK-3.2 [Inanupyer u KOppeKTupyer pabdoTy
KOMaH/IbI c y4ETOM WHTEPECOB,
0COOEHHOCTEH TMOBeJEHUS W MHEHUH ee
YJICHOB

YK-3.3 Paspemaer KOH(JIUKTBI "
MPOTHUBOPEUYUS] TIPH JICTOBOM OOIIEHWUH Ha
OCHOBE yueTa HHTEPECOB BCEX CTOPOH
YK-3.4 Opranu3yer TUCKYCCUH IO 3aIaHHOM
TEME U OOCYXIEHHE pe3ylIbTaTOB pPabOTHI
KOMaHIIbI C TIPUBJICUYCHHEM OIIOHCHTOB
pa3paboTaHHBIM HJIESIM

YK-3.5 Ilnanmpyer komaHaHyro pabory,
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pacmpenenser TOpy4YeHUss U JeNeTUpyeT
MTOJIHOMOYUS YJICHAM KOMaH/IbI

YK-4. CnocoGeH NpUMEHSTh COBPEMEHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE
Ha  WHOCTpaHHOM(BIX)  s3bIKe(ax), A
aKaJeMUYEeCKOro U NPO(ECcCHOHATBHOTO
B3aUMO/ICHCTBUS

VYK-4.1. VYcranaBaumBaeT M pa3BUBACT
npodeccnoHaIbHbIC KOHTaKTBI B
COOTBETCTBUM C MOTPEOHOCTSAMU COBMECTHOM
JEATEILHOCTH, BKJIIOYAs o0MeH
uHpopmarmeli W BBIPAaOOTKY  €IUHOU
CTpaTEruy B3auMOJICHCTBUS

YK-4.2. CocraBiser, MIePEBOAUT u
pPENAKTHPYET  PAa3IMYHBIC aAKaJECMUYCCKHE
TeKCThl (pedepaThl, 3cce, 0030pbl, CTaTbU H
T.J1.)

YK-4.3. [IpencraBnser pEe3yNbTaThI
aKaJIeMUYECKOU u npodeccuOHATBLHON
NEeSTENIbHOCTH Ha PA3IMYHBIX MYOJIMYHBIX
MEPONPHSITHSIX, BKIIOYAs MEXKIyHAPOIHBIC,
BBIOMpas Hanbosee moaxoasuui opmar
YK-4.4. AprymMeHTHpOBaHHO u
KOHCTPYKTHUBHO OTCTaWBaeT CBOU IMO3ULIUU U
1791 (37 B aKaJIeMHYECKHUX u
npohecCuoHaNbHBIX JUCKYCCHSIX Ha
rOCyJIapCTBEHHOM sA3bIke P® M MHOCTpaHHOM
SI3BIKE

YK-5. CnocoGen  aHanu3upoBaTb U
YYUTBIBATh ~ pa3HooOpasue  KymnbTyp B
npoliecce MEXKYJIbTYPHOTO B3aUMOJIeHCTBUS

YK-5.1. AHanuzupyet BAKHEUILINE
U/ICOJIOTUYECKNE U LIEHHOCTHBIE CHCTEMBI,
copMHpOBABIINECS B XOJI€ MCTOPUYECKOTO
pa3BUTHS; OOOCHOBBIBAET aKTYalbHOCTb HUX
WCIIOJIb30BAHUSA  MpPU  COIHAIBHOM  H
npogeccnoHaIbHOM B3aUMOAECHCTBUH
YK-5.2. BeicTpanBaeT coniaibHoe U
npodeccuoHaIbHOE  B3aMMOJEHCTBHE  C
y4€TOM OCOOEHHOCTEH OCHOBHBIX (hopM
HAyyHOTO W  PEJIUTHMO3HOTO  CO3HaHMI,
JIEJIOBOM U 00IIel KyJIbTYphl ITpeIcTaBUTENEH
JPYTUX 3THOCOB M KOH(EecCHil, pazIuuHBbIX
COIMAITBHBIX TPYIII

YK-5.3. O0ecrieunBaet co3JaHue
HEUCKPUMHUHAIIMOHHON CpeIbI
B3aUMOICUCTBHUSA npu BBITIOJIHEHU U

npodeccrnoHabHBIX 3a]a4

YK-6. Crniocoben OTpeneNnTh u
peann30BbIBATh MPUOPUTETHI COOCTBEHHOU
JEATENLHOCTHA u CIOCOOBI ee

COBCPHICHCTBOBAHMA HAa OCHOBEC CaMOOIICHKH
nu 06pa30BaH1/1;1 B T€UEHHE BCEH XU3HHU

YK-6.1. OuenuBaer cBOM pecypcsl M HX
npenensl  (IMYHOCTHBIC,  CHUTYaTHBHBIE,
BpPEMEHHBIE), ONTHUMAJIbHO MX HCIOIb3YyeT
JUISL  YCHETTHOTO BBIMTOJIHEHHSI MOPYYCHHOTO

3aJaHus
YK-6.2. Omnpenensier MIPHOPUTETHI
npodecCHOHaIbHOTO pOCTa H  CIOCOOBI
COBEPIICHCTBOBAHMS coOCTBEHHOMU

JeSITeIbHOCTH Ha OCHOBE CaMOOILIEHKH IIO
BBIOPaHHBIM KPUTEPHSIM

YK-6.3. BricTpanBaer
poQecCHOHATBPHYIO TPACKTOPHIO,

THOKYIO
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WCIIONB3Yysl HMHCTPYMEHTBI  HENPEPBIBHOTO
o0pa3oBaHMs, C YI€TOM HAKOIJIEHHOTO OMBITA
npodeccuoHaIbHOM NEeATEIbHOCTH u
OUHAMUYHO  HM3MEHSIONIMXCS — TPeOOBaHMIMA
pBIHKA TpyJa

YK-7. CnocobeH mnoaiepxuBaTh JOJKHBIN
YpOBEHb (DU3NUYECKOMN MOATOTOBICHHOCTH IS
oOecreycHns ITOJHOLCHHOM COIMAIbHOM H
po¢eCCHOHAIBHON JEATEHHOCTH

YK-7.1. BwiOupaer 3m0poBbecOeperaromnive
TEXHOJOTHH Ui TMOJJICPXKAHUS 30POBOTO
o0Opa3a KH3HU C y4eTOM (PHU3UOIOTUIECKUX

OCOOEHHOCTEH opraHusmMa | YCJIOBUU
peannzanuu npodeccuoHaTbHON
JeSITeNIbHOCTH

YK-7.2. TIlnanupyer cBoe pabouee w
cBOOOHOE BpeMs I ONTHUMAJbHOIO
coyetaHusi (uU3MYECKOW H  YMCTBEHHOM
Harpy3Ku u obecrnieueHus
paboTocrnocoOHOCTH

YK-7.3. ColOmomaer u mnpomaraHiupyer
HOPMBI ~ 370pOBOrO0  Oo0pa3a JKM3HH B

Pa3IMYHBIX JKM3HEHHBIX CHTYallUsIX W B
1po(heCCUOHATILHOM e TeIbHOCTH

YK-8. Cnocoben coznaBaTh M NOJIEPKUBATH
0e30MacHbIC yCIOBHS JKU3HEACATCIBHOCTH, B
TOM qHcIe npu BO3HUKHOBEHUH
YpE3BBIYANHBIX CUTYALNI

YK-8.1. Anamusupyer ¢akTopbl BpPEIHOTO

BIUSHUS ~ JJICMEHTOB  CpPelbl  OOWTAaHHSA
(TEXHMYECKHX CPEACTB, TEXHOJOTUYECKHUX
MPOLIECCOB, MaTEpPHAJIOB, 3MaHul "
COOPYKCHHM, TPUPOAHBIX M COLHUAIBHBIX
SIBJICHUI)

YK-8.2. Upentuduuupyer omnacHble H
BpE/THBIC (bakTopsl B pamKax

OCYLIECTBIISAEMOH JCATENBHOCTH

YK-8.3. BeisiBnsier npoOiieMsl, CBSI3aHHBIE C
HapylIeHUSIMHU TEXHUKH O€30MacHOCTH Ha
pabouyeM MecTe; npeasiaraeT MEpONpPUATHUIX
o IIPEIOTBPALLIEHUIO Ype3BbIYAITHBIX
CUTYyalHil

YK-8.4. PazpscHseT npaBuiia NOBEJCHUS NIPH
BO3HMKHOBEHMHM YpE3BBIYAHHBIX CHUTYallUH
IIPUPOIHOTO u TEXHOTE€HHOI'O
MIPOUCXOXKICHHUS; OKa3bIBaeT MIEPBYIO
IIOMOIIb, OINMHCBHIBAET CIOCOOBI y4acTus B
BOCCTAaHOBUTEIbHBIX MEPONIPUSATHUSIX

OIIK-1. Criocoben aHAIN3UPOBATh,
WHTEPIPETHPOBATh M 0000IIaTh PE3yIbTaThI
IKCIIEPUMEHTATBHBIX U pacdeTHo-
TEOPETUICCKHIX pabot XUMHYECKOM
HATPaBIEHHOCTU

OIIK-1.1. CucremaTu3upyer U aHaIU3UPYeT
pe3yabTaThl XWMHYECKHUX OKCIIEPHUMEHTOB,
HaOJI0ICHUH, U3MEPEHUH, a  Takxe
pe3yabTaThl PAacyeTOB CBOWCTB BEMIECTB U
MaTepHaIoB

OIIK-1.2. Ilpemmaraer  WHTEPHPETAIHIO
Pe3yabTaTOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
PacYeTHO-TEOPETHUECKUX pabot c
UCIOJb30BAHUEM  TEOPETHYECKHUX  OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/IeJOB XHMUHU
OIIK-1.3. dopmynupyeT 3aKiIlOueHUs WU
BBIBOJIbI 1o pe3yJabTaTaMm aHaIM3a
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OIIK-2. CriocoOeH TpOBOJIUTh XMUMHYECKHUI
OKCIIEPUMEHT c HCIIOJIb30BAHHEM
COBPEMEHHOT0  O0OpyIOBaHUs, COOMIOAAs
HOPMBI TEXHUKH 0€301TaCHOCTH

JUTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
IKCIIEPUMEHTAITBHBIX U pacdeTHo-
TEOPETUICCKHUX pabort XUMHYECKOMH
HaIPaBJICHHOCTH

OIIK-2.1. PaGotaeTr ¢ XUMHYECKUMH

BEIIECTBAMH C COOJIFOJICHUEM HOPM TEXHUKH
0e30macHOCTH

OIIK-2.2. Hcnonb3yeT CyIIECTBYIOIIHE H
pa3palaTbiBacT HOBBIC METOIMKHU IOJTYYCHHUS
U XapaKTepH3alli BEIIECTB M MaTepHUajoB
JUISS  pemieHus 3axad  npodecCHOHATbHOM
JIEATEIIbHOCTH

OIIK-2.3. [IpoBOIUT HICCIIEIOBAHUS CBOMCTB
BEIIECTB M MAaTEPHAIIOB C HCIIOJIb30BAHHEM
COBPEMEHHOT'0 HAyYHOT0 000PYJI0BaHUS

OIIK-3. Cnoco0eH NpPUMEHATH pacueTHO-

TEOPETHUUECKHE METOABl IS  W3y4YeHHUs
CBOICTB BEIIECTB U TMPOILECCOB C HX
y4acTHEM, UCIIOJIB3YS COBPEMEHHOE

nporpaMMHOE obOecrieueHue W 0a3bl JTaHHBIX
PO ECCHOHAIBHOTO Ha3HAYCHUS

OIIK-3.1. [IlpumeHsier TEOpETHUYECKUE W
HOJYIMITUPHUUCCKUE MOJICITH TIPU PEIICHUH
3aJ1a4 XUMUYIECKOW HAIIPABICHHOCTH
OIIK-3.2. Hcnons3yet CTaHJapTHOE
POrpaMMHOE obecrieueHue u
CHCHUAM3UPOBAHHbIC 0a3bl JAHHBIX IPH
pelieHnn 3a/aq npodeccHoHATEHOM
JeSITeIIbHOCTH

OIIK-4. CnocobeH 1ulaHUpOBaTh pPabOTHI
XMMHUYECKON HaIlPpaBIEHHOCTH, 00pabaThIBaTh

51 WHTEPIPETUPOBATH ITOJTy4ECHHBIE
pe3ynbTaThl c UCIIOJIb30BaHUEM
TEOPETHUYECKUX 3HAHMM M IMPAKTHYECKHX

HaBBIKOB  PELLEHUs
buznyeckux 3a1a4y

MAaTEMATHYCCKUX u

OIIK-4.1. Ucnonb3yer 0a30Bble 3HAHUS B

objacTh MareMaTMKu W  (QU3UKH  TIpHU
IUTaHUPOBAHUU pabor XUMHAYECKOH
HaIpaBJICHHOCTH

OIIK-4.2.  OOpabarbiBaeT  JaHHBIE  C
UCIIOJIb30BAaHUEM  CTAHJApTHBIX  CHOCOOOB
anNMpPOKCUMAITUH YHCIEHHBIX XapaKTePUCTUK
OIIK-4.3. VHrepnpeTrupyeT pe3yibTaThl

XUMHUYCCKUX Ha6J'II-O)IeHI/II\/II C UCITIOJIb30BAaHHUEM
(I)I/I3I/I‘{eCKI/IX 3aKOHOB H HpeI[CTaBJ'IeHI/II\/’I

OIIK-5. Crocoben HCIIOJIb30BaTh
uH(pOpMaIMOHHbBIE 0a3nl JTaHHBIX u
aalTUPOBaTh CYILIECTBYIOIINE IIPOTrPaMMHBIE
MPOIYKTHI IS pelieHus 3a1a4
po(heCCHOHATTLHOM JISATEIPHOCTH C yYETOM
OCHOBHBIX TpeboBaHUN HMH(POPMAIIMOHHOM
0€e30IacHOCTH

OIIK-5.1. W cnonb3yer coBpemeHHsle IT-
TEXHOJIOTUM Tpu  cOope, aHanu3e U
MPECTaBICHUA HH(pOpPMAIH XHMHUYECKOTO
npoduiis, coOmonas HOPMBI U TpeOOBaHMS
MH(POPMaIIMOHHOM 06€30MacCHOCTH

OIIK-5.2. Hcnonb3yeT CTaHIapTHBIE MU
OpUTHHAIGHBIE TPOTPAMMHBIE  TIPOJTYKTHI,
IpU HEOOXOIMMOCTH aJanTupyst HX JUIs
pereHus 3ama npodeccHoHaTbHON
JeSITeIbHOCTH

OIIK-6. Crniocoben IIPEJICTaBIISITh
pe3yIbTaThI npodeccnoHaTHHON
NEeSITeIbHOCTH B YCTHOW M TNHCHBMEHHOM
dbopMe B COOTBETCTBUM C HOPMaMH |
NpaBUIIAMH, HNPUHSTHIMA B

npodeccuoHanTbHOM COOOIIeCTBE

OIIK-6.1. IIpeacrasisier pe3yinbTaThl padOTHI
B BHJE OTYeTa MO CTaHIapTHOW (opme Ha
PYCCKOM SI3BIKE

OIIK-6.2. TIlpeacraBnser  uHGOPMAIUIO
XUMHAYECKOTO  COJICP)KaHUS C  Y4ETOM
TpeboBaHuil OMOIMOrpaduUecKoi KyIbTyphl

OIIK-6.3. TOTOBUT TpE3CHTAIMIO IO TeMe
paboOThl M TPEICTaBISIET €€ Ha PYCCKOM M
AHTJIMICKOM SI3bIKax
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OIIK-6.4. IIpencraBnser pe3yabTaThl pabOTHI
B BUJE Hay4YHOH myOnukamuu (TE3UCHI
JOKJIajga, CcTaThsi, 0030p) HA pPYCCKOM H
AHTJIMHACKOM SI3BIKE

IIK-1-u CrnocobeH mmaHupoBaTh paboOTy W
BEIOMpATh aJE€KBATHBIC METOJbl PEIICHUS
HAY4HO-MCCIIEJIOBATEECKUX 3a1au B
BBIOpaHHOW O00JIACTH XUMHH, XUMHUYECKOU
TEXHOJIOTHH WM CMEXKHBIX C XUMHEH HayKax

MnK-1-n.1 CocrasisieT o0t
HCCIIEIOBAHUS U JICTalbHbBIC [JIaHbI
OTAENBbHBIX CTaIUI

IIK-1-1.2 BpiOupaer 3KcrepuMeHTaIbHbIE U
pPacUeTHO-TCOPETUYCCKIE METOMbI PEIICHHS
MOCTaBJICHHOM 3aJ1a49u HUCXOs u3
UMECIOIIUXCS MaTEPHUAIbHBIX W BPEMEHHBIX

IIJ1aH

IIK-2-u1 CriocoOeH MpoBOAWTH MaTEHTHO-
nH(OPMaIMOHHBIE WCCIICIOBAHMSI B
BBIOpaHHOW 00J1aCTH XMMHH HW/HIM CMEXHBIX

HayK

pecypcoB
MnK-2-n.1 [TpoBoaut IIOVICK
CHenUalIn3upOBaHHON UHpOpMaLIUU B

NaTeHTHO-UH(OPMAIIMOHHBIX 0a3aX JaHHBIX
IK-2-n.2 Anammupyer u  o0oOmaer
pe3yJIbTaThl MATEHTHOTO TIOUCKA MO0 TEMAaTHKE
IpoeKTa B BBIOpaHHOW 00JacTH XUMUH
(XMMHYECKOM TEXHOJIOTHH )

IMK-3-0 CriocobeH Ha OCHOBE KPUTHUYECKOTO
anaimu3a pesyapratoB  HUP u HHUOKP
OLICHUBATh MEPCIEKTUBB UX MPAKTHYECKOTO

IK-3-1.1 Cucremarusupyer HHPOpMAIHIO,
noinyyeHHyro B xoxe HHWP u HHOKP,
aHAJIM3UPYeT €€ U  COMNOCTaBIISIET  C
JIUTEepaTypHBIMU JAHHBIMU

npuMeHeHus W mpojoibkeHuss pabor B | [IK-3-H.2 Omnpenenser BO3MO>KHbIE
BBIOpAaHHOW 00JIACTM XUMHHU, XHMHYECKOW | HAIlpaBJICHUS Pa3BHUTHS pabot "
TEXHOJIOTUH UM CMEXHBIX C XMMHUEH HayKaX | MEPCIEKTUBBl MPAKTUYECKOTO MPUMEHEHHUS

INOJTYYCHHBIX PC3YJIbTATOB

B pesynbrare mpoxokaeHus TOCyJapCTBEHHON UTOTOBOM aTTeCTAIMK CTYACHT JODKEH:

3namep:
— MOPSIIOK OPTaHU3alliH, IJIAHUPOBAHUS U MIPOBEACHUS HAYYHO-UCCIIEI0BATEIbCKUX pabOT
C UCIOJIb30BAaHUEM TOCJICTHUX HAYYHO-TEXHUYECKUX JIOCTHKEHUHN B TaHHOU 001acTH;
- (bU3UKO-XMMHUYECKHE OCHOBBI CHHTE3a PA3JIMYHBIX BEIIECTB U MPUMEHSTh 3T 3HAHUS Ha
MPaKTHKE,;
— OCHOBHBIE TPeOOBaHMsI K TMPEACTABICHHUIO PE3YyJIbTATOB MPOBEIECHHOIO HCCIICIOBAHUS B
BH/JIC HAYYHOT'O OTYETA, CTAaTbU UJTU JOKJIA/IA.

Ymems:
- CaMOCTOSITEJIbHO BBISBJISIT TEPCIIEKTHUBHBIC HAMPABJICHHUS HAYyYHBIX WCCIIEIOBAHUM,
000OCHOBBIBAaTh AaKTyalbHOCTb, TEOPETHYECKYI0 W TPAKTHYECKYI0 3HAYMMOCTH MPOOIEMBI,
MPOBOJIUTHh  DKCIIEPUMEHTAILHBIE  WCCIEIOBAHUS, AaHAJIM3UPOBATh H HWHTEPIPETHPOBATH
MOJTy4YeHHBIC PE3yIbTaThI;
— OCYIIECTBIISATh TIOUCK, 00pabOTKY M aHAIM3 HayYHO-TEXHUYECKON MHPOpMAIIUU IO TEME
BBITIOJTHSIEMOM pabOTHI, B TOM YHCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHH;
- paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BLIBATH MPOBEICHHE IKCIEPUMEHTOB U
UCIIBITAHUH, POBOIUTH UX 00PabOTKY U aHATH3UPOBAThH PE3yIbTATHI.

Bnaoemo:
— METO/JOJOTUE M METOJMKOM TPOBENEHUS HAyYHBIX MCCIEIOBaHUN;
CaMOCTOSITENILHON HAYYHON U UCCIIEA0BATEIHCKON PabOTHI;
- HaBBIKAMH pPaOOTHI B KOJUICKTHBE, IUIAHUPOBaTh W OPTaHU30BBIBATH KOJIJIEKTHBHBIC
Hay4HbIE HCCIEJOBAaHUS; OBJIAJIeBaTh COBPEMEHHBIMH METOJIAMHU WCCIICIOBAHMS W aHalu3a
MOCTaBIIEHHBIX MPOOIIEM,;
— CITOCOOHOCTBIO peliaTh TIOCTABJIICHHBIE 3a/layd, WCIIOJNB3ysl YMEHHS ¥ HAaBBIKH B

HaBbIKaMH
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OpraHu3allii HAyYHO-MCCIIEI0BATEIbCKIX U TEXHOJIOTHYECKUX padoT.
3. KpaTkoe coep:kaHue rocy1apcTBeHHOIi HTOrOBOii aTTecTAllNU

['ocynapctBennast utoroBas arrectanus B popme 3amutsl BKP npoxoaut B 10 cemectpe
Ha 0a3e 3HAHMM, MOJYYCHHBIX CTYJICHTAMU NMPHU H3y4eHHH aucuuiuinH HampasneHus 04.05.01
DyHIaMEHTAJIbHAS U IPUKJIAJIHAS XUMUS.

l'ocypapcTBeHHass WTOroBas arTecTalvsl CHEUUAJTUCTOB — 3alllUTa BBITYCKHOU
KBAJTHM(HUKAIIMOHHON paboThl MPOBOAMTCA TOCYAAPCTBEHHOM HK3aMEHAIIMOHHONW KOMHCCHEH
(I'3K).

KonTponb 3HaHuii oOywaromuxcs, noiaydeHHblx npu ocsoeHun OOII, ocymiectBiseTcs
nyrem npoBeaeHus 3amuThl BKP u mpucBoenus kBanmudukanuu «Xumuk. [IpernogaBarens
XUMHUN.

3ammra BKP sBasercs o00s3aTeNbHONM MPOIEAYPOHM HWTOTOBOH TOCYJapCTBEHHOMN
aTTeCTallud CTYIEHTOB BBICIIMX Y4YEOHBIX 3aBEACHUH, 3aBepIIAIOUIMX OOy4eHHE IO
HAIPAaBJICHUIO MOATOTOBKH crienranuTera. OHa MPOBOIUTCS MyOIMYHO HA OTKPBITOM 3aceaHuu
['OK cormacHO yTBep)KIE€HHOMY JI€KaHATOM TpaduKy, Ha KOTOPOM MOTYT NPUCYTCTBOBATh BCE
JKenarouue.

Matepuassl, IpeCTaBIIEMbIE K 3aIUTE:

e BBIIyCKHAs KBaTHU(PHUKAMOHHAS paboTa (MOACHUTENbHAS 3alucKa), 3aJaHue Ha

BeIojiHeHUe BKP;

e o13bIB pykoBoautenst BKP; peniensus na BKP;
e Mpe3eHTalus (pa3gaToyHbI MaTepua), HOANMCAHHAS PYKOBOJIUTENIEM; JOKIAI.

B 3amaun I'OK BXOAST BBISIBJICHHE MOATOTOBJICHHOCTH CTYJEHTa K MPO(ecCHOHATBHOMN
JIEATEIbHOCTH U MPUHATHE PEUIEHUSI O BO3MOXKHOCTHU BbIAUYU €MY AUILIOMA.

Pemenue o mpuCyXIeHUH BBITYCKHUKY KBATM(UKALMU CHEIHAINCTa MPUHIMASTCS Ha
3aceganuu ['OK mpocThiM OOJBIIMHCTBOM MPHU OTKPHITOM T'OJIOCOBAHMM YJIEHOB KOMHUCCHH Ha
OCHOBaHUU PE3Yy/IbTATOB UTOTOBBIX UCTIBITAHUN. Pe3ynbTaThl ONpenestoTcsl OlleHKaMU
«OTIUYHOY, «XOPOLIO», «yAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHO.

OOyuvaromuiics MMeeT NpaBO IMOAATh B aNEUIALHUOHHYIO KOMMCCHIO aleUIALHI0 O
HapylIeHWH, [0 €ro MHEHWIO, YCTAHOBJIEHHOM TPOLEAYpbl 3allUThl  BBITYCKHOU
KBaJIM(UKAIIMOHHOW paboThl. ANEIUISILUS O HECOIJIaCUHM C Pe3yJbTaTaMH 3alllUThl BBITYCKHOMN
KBaTM(DUKAIIMOHHOM pabOThl HE MPUHUMAETCS.

Buabl yueOHoii padoTsl B 3a4. exmannax | B akan. yacax
O0mas TPyA0eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIaHY 9 324
CamocrosiTejibHas padoTa 9 324
Bua koHTpoJn: 3ammurTa BKP

Buabl yueOHoii padoThI B 3a4. exmannax | B actp. yacax
OO0masi TpyA0eMKOCTh MPAKTUKH MO Y4eOHOMY NJIaHy 9 243
CamocTrosiTeJIbHAasi pa6oTa 9 243
Bua konTpoJn: 3amurta BKP

4.7. ®akyJabTATUBHBbIE THCHUILINHBI
4.7.1. Yactb, popMupyemasi y4acTHUKAMHU 00pa30oBaTeIbHbIX OTHOIIEHHU

AHHOTanus pabodeil mporpaMMbl TUCIHUTUIMHbI

«'paxnaHckas 3a1l0MTa B YpPe3BbIYAHHBIX CUTYALHSX)
1. Heab AMCHUILINHBI - TIOATOTOBUTH CTYJEHTA K OCMBICIEHHBIM MPAKTUYECKUM JIEHCTBUSAM I10
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o0ecreyeHnI0 CBOeH 0e30MacHOCTH M 3allUThl B YCJIOBUSX BO3HUKHOBEHHUS YpEe3BbIYANHON
CUTYyaIMy IPUPOAHOTO, TEXHOT€HHOI'O U BOEHHOI'O XapakTepa.

2. B pesyabTare HM3y4eHMs AUCHMILIMHBI 00y4YalolIMiicsi MO MporpaMme crelqUaTUTeTa
HOJIKEH:

Obnadams ClIETYIONUMU KOMITETCHIIUSIMU:

DopmupyeMble KOMIIETEHIIUH NHAUKATOPBI 10CTHKEHUS KOMIIeTeHIN
VYK-8.1. Amnamusupyer (akTOpbl BpPEIHOIO
BIUSHUS ~ DJIEMEHTOB  Cpelbl  OOWTaHUs
(TEXHHMYECKMX  CPEICTB,  TEXHOJOTHYECKHX

IPOLIECCOB, MaTEpUAJIOB, 3MaHuN b7
COOPYXEHUM, TMPUPOJHBIX U  COLHAIBHBIX
SIBJICHUI)

YK-8.2. UnenTudunupyer ormacHble U BPEIHBIC
(dakTopel B paMKax  OCYIIECTBISIEMOMN
NesITeIbHOCTH

YK-8.3. BrisiBisier mpoOieMsl, CBS3aHHBIE C
HapyLICHUSAMU TEXHUKM O€30IaCHOCTH  Ha
pabouem MecTe; MmpeIaraeT MEpPONPUATHIX IO
[PEIOTBPALICHUIO YpE3BbIUAHBIX CUTYaLIUN
YK-8.4. PazpsicHsieT mpaBmiia MOBEACHUS TIPH
BO3HHUKHOBEHUM  YpE3BbIYAMHBIX  CHUTyaluH
MPUPOIHOTO U TEXHOTEHHOTO MPOUCXOXKICHHUS;
OKa3blBaeT IEpPBYIO IOMOIIb,  OMNMCHIBAET]
CIOCOOBI  y4acTUsi B BOCCTAHOBUTEIIBHBIX|
MEpONPUATHUSIX

'YK-8. CnocoOeH co3fiaBath U OAJIEPKUBATh
0e30MacHbIE YCIIOBUS KU3HEACSITEIbHOCTH, B
TOM YHMCJIE IIPY BOSHUKHOBEHUHU YPE3BBIYAHBIX
CUTyalun

B pe3ynbrare nzyueHus: AMCUUILINHBI CTYACHT JOJIKEH:

3name:
- XapaKTepUCTUKU TMPUPOAHBIX OE€ACTBHM, TEXHOT€HHbIX aBapuil W KaTacTpod Ha
paAMallMOHHO, XUMUYECKHU U OMOJIOTHYECKHU OMACHBIX 00BEKTaxX, Mopaxaromue (akTopbl APYrux
OITaCHOCTEM;
- OCHOBBI BO3JICHCTBUSl ONACHBIX ()aKTOPOB UYPE3BBIYAWHBIX CHUTYal[Mil Ha YelOBEeKa U
IPUPOJIHYIO CPEY, AOMYCTUMBbIE MPEeNIbHbIE KPUTEPUH HETAaTUBHOTO BO3JICHCTBUS,
- Mepbl 0e30MacHOro MOBEAEHMS MpH MpeOblBaHUM B palioHax (30HAX) MOXKapoOB,
PaMOaKTUBHOT0, XMMUYECKOTO U OMOJIOTUYECKOr0 3arpsi3HEHUS;
- CrocoObl M CpEeACTBA 3alllUThl 4YEJIOBEKa OT BO3JEHCTBUS IMOpaXKaroUMX (aKTOPOB
Ype3BbIYAITHBIX CUTYAIMI MPUPOAHOTO, TEXHOI€HHOTO U BOEHHOT'O XapakTepa.

Ymemes:
- UCIIOJIb30BaTh CPEJCTBA 3alllUThl OPraHOB JbIXaHUS M KOXH, MEIUIUHCKUE IS
CaMOo3allllUThl U OKA3aHUS TOMOLIH IPYTUM JIIOJISIM;
- IPUMEHATHh TEPBUYHBIE CPEACTBA MOXKAPOTYUIEHHUS I JIOKAIM3alUM M TYLICHUS
Mo’kapa, BOHUKIIIETO B ayTUTOPUH (J1abOpaTopuH);
- OKa3bIBaTh cebe M JIPYTMM IOCTPAJABUIMM MEIUIIMHCKYIO TMOMOIIb C HCIOJIb30BaHUEM
TaOeIbHBIX U MOAPYYHBIX MEAUIIMHCKUX CPEJICTB.

Bnaoems:

- npuéMaMy MPOBEIEHUS YaCTUYHON CaHUTapHOW 00pabOTKM IPU BBIXOJE U3 pailoHa
(30HBI)
- pPaZ0aKTUBHOTO, XUMUYECKOI0 U OMOJIOTMYECKOT0 3arps3HEHUs (3apakeHusl);
- Croco06aMu M TEXHOJIOTHSIMU 3allIUThI B YPE3BbIUYAHHBIX CUTYAIIHX.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI.
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1. OnacHoctn mpupoaHOro xapakrepa. CTHXHiHbIE O€ICTBUS, SBICHUS HPUPOIBI
pa3pyLIMTEIbHOM CHIIBI - 36MIICTPSCEHHUs, HAaBOAHECHHs, CEJICBBIE MOTOKH, OIOJ3HHU, CHEXHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAHOB, O0BAJIBI, 3aCyXH, yparansl, OypH, Moxapsbl.

2. OnacHOCTH TEXHOT€HHOI'O XapakTepa. ABapuu U KaTacTpo(bl Ha paJlallMOHHO OMACHOM
00BEKTE, XUMHUYECKH OMACHOM OOBEKTE, OMOIOTMYECKH ONacHOM OOBEKTe; Ha TpPaHCIOPTE
(’KeJIe3HOIOPOKHOM, aBTOMOOWJIBHOM, PEYHOM, aBUAI[MOHHOM); Ha TUAPOCOOPYXKEHHUAX; Ha
KOMMYHAJIbHBIX CUCTEMAX KM3HEOOECIIEUEHUS.

3. OnacHocTu BOEHHOro Xxapakrepa. lIpuMeHeHue OpyXHs MacCOBOTO IOPAXKEHUS
(simepHOro, XMMHYECKOT0, OHMOJOTHYECKOro), OOBIYHBIX CpPEICTB C  3aXHUTaTeIbHBIM
HAIlOJIHEHUEM, HOBBIX BHUIOB OPYXHS. 30HBI 3apaKC€HUA OT CPEACTB IOPAKEHUS M HX
BO3/ICIICTBUE HAa HACEJIEHUE U OKPYKAIOLIYIO0 IIPUPOJHYIO CpENY.

4. [ToxxapHast 0e30MacHOCTb — COCTOSHME 3alUIECHHOCTH HAaceJIeHMs, HMYIIECTBa,
o0uiecTBa M rocyaapcTsa OT MoxapoB. IlokapHas omacHOCTh (IIPUYMHBI BO3HUKHOBEHUS
[I0KapoB B 3[aHMAX, JecHble moxapsl). Jlokanuzauus M TymieHue noxkapon. [Ipocteiimme
TEXHHUYECKHE cpencTBa noxkaporymenus (oraerymmrenu Ol -8, OY-2) u npaBuia monbp30BaHMs
UMU.

S. KoMIutekc MeponpusaTiuil rpaXxJaHCKOM 3allUTHl HACEJICHMUS.

6. Omnogemienne 1 MHGOPMHUPOBAHUE HacelleHUs 00 omacHocTH. [IpuHsTHE HaceleHueM
curHajgoB omnosemleHus («Baumanue Bcem!», «Bosgymnass TtpeBora», «PanmanuonHas
OMaCHOCTBbY», «XHUMHUYECKas TpeBora», «OTOOH ONMacHOCTH») M MOPAJOK JIEHCTBHS 1O HHM.
OBakyalus HaceleHuss M3 30Hbl onacHocTd. CrocoObl 3BakyallMM. ODKCTpEHHas 3BaKyalus
CTYJEHTOB U3 ayJIUTOPUU IIPU BOSHUKHOBEHUH I10Kapa.

7. CpenctBa MHIUBUAYATBHOU 3amuThl opranoB aeixanws (I'TI-7, T'TI-7B, I'TI-9, P-2, V-
2K, PIIA-1, PIIT-67M, PY-60M, «®enuxcy, I'’I3K, AL, AII-3, I13Y-K, UI1-4M, UII-5, UII-
8. 6, KHUII-8), xoxu (JI-1, O3K, K1UX-4M, KUX-5M) uenoBeka. MeaumuHCKUE CPEACTBA
3alUTHIL.

9. CpencTBa KOJUIGKTUBHOM 3aluThl HacejeHus. HasHaueHue, 3allUTHBIE CBOWCTBA
yoexuny. [IporuBopanuanuonnsle ykpeitus (IIPY, nonzemHble mnemexonHble MEpexoibl,
3ariayOJIeHHbIE CTaHIMM METPONOJUTEHA), MPOCTEUIINEe YKPBITUS (TpaHILIEH, OKOIIbI,
nepekpbIThie menn). [IpaBuna 3aHsaTus yoexxuma.

10. Oxka3zaHue TMepBOM MEIUIMHCKOM TIOMOIIM NpHU O0XKOTrax, pPAHEHUSX, 3apaKeHUsX.
[TpoBeneHue 4acTUYHONW CAaHUTAPHOM OOPAOOTKM KOXKHBIX MOKPOBOB UEJIOBEKA MPU BHIXOJE U3
30H DPaJMOAKTUBHOIO, XMMHYECKOIO U OHOJIOIMYECKOro 3apaKeHUs (3arpsA3HEHHus), U3 30H
MI0KapOB.

11. JImkBuganus NOCIENCTBHM Ype3BBIYAMHOM cuTyauuu. PanvanvoHHas W XUMHYECKas
pasBe/ika odara IMoOpakeHus (3apaxeHus). ABapHiiHO-cracarenbHble paloThl. CrenuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB ([€3aKTHUBALMs, Jera3aius, JIe3uH(EeKIus,
J€3NHCEKIINs

12. OKCTpeHHas »9JBaKyaluMs W3 ayauTopuu (Jaboparopuu) B  YCIOBHSX IOXapa,
panualMoHHOr0, XUMUYECKOT0, OHOIOTHYECKOTO 3arpsi3HEHUs] TEPPUTOPUH C UCIIOJIb30BaHUEM
npocreimx cpeacts 3amuThl («Denukey, I'/13K, mpotusoraza I'TI-7 ¢IT1T-3).

4. O6beM y4eOHOM TUCIHUTLTHHBI

Bup yueOHoit padoTbl B sax B axan.

eIMHUIAX | yvacax
O0uast TPYA0eMKOCTh JHCHMILIHHBI 10 Y4eOHOMY IIAHY 1 36
KonTaktHas padora (KP): 0,4 16
Ulexruu (JIek) 0,4 16
CamocrosiTesibHas padoTa 0,6 20
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Buja UTOroBOro KOHTpPOJIS: 3a4er
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B N B 3au4 B actp.
U/ Y4eOHOi padoThI

eIMHUIAX yacax
O01as TPyA0eMKOCTb JMCUUILIHHBI 10 Y4eOHOMY ILIAHY 1 27
KonTakTHas padora (KP): 0,4 12
[TpakTrueckue 3anstus (I113) 0,4 12
CamocTtosiTeibHass pabora 0,6 15
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,6 15
Bu1 UTOroBOro KOHTPOJIA: 3ayer

AHHOTanus paboydeil mporpaMMbl TUCHUTLIHMHbI
«IlepeBoa HAYYHO-TEeXHUYECKOH JTUTEPATYPbD)
1. Heap AUCHMIJIMHBI — MPHOOpETeHHE OOYyYaAOIUMUCSA OOIIeH, KOMMYHHKATUBHOW H

npopECCUOHATPHON KOMIIETCHIIUH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOM
MOJITOTOBKH ITO3BOJISICT BBITIOJHSATH PA3JIMYHBIC BUIBI MPO(ECCHOHAIEHO OPHUCHTHPOBAHHOTO
NIepEeBO/Ia B MPOU3BOJICTBEHHOW Y HAYYHOU JCATEIBHOCTH.

2. B pe3yabTrare M3ydeHHs] THCHHUIIMHBI O00YYAIOIIMIICA 1O MPOrpaMMe CHENHATUTETA
JTOJIZKEH .

Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

dopmMupyeMble KOMIETEHIHI MHankaTopbl 10CTHKEHUSI KOMTIETEHIU I
YK- 4.2. Cocrasiser, MEPEBOJIUT ||
PEMAKTUPYET pPA3IMYHBIC aKAJICMHUYCCKHE
TeKCThI (pedeparsl, 3cce, 0030phl, CTaTbU U

YK-4. CnocobeH mpuMEHSITh COBpEMEHHbBIE

T.11.)
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YU
OMMYyHMKa © TCXHOIOTHH, B TO cie YK-4.4. AprymMeHTUpPOBAHHO 7
Ha MTHOCTPAHHOM (bIX) si3bIKe(ax), 17
KOHCTPYKTHBHO OTCTaWBaeT CBOM ITO3UIUHU H
AKaJeMUYECKOro U Mpo(hecCHOHATBHOTO
B3aMOeHCTBHIS 12h &7 B aKaJIeMUYECKUX 17l
npodeccnoHamIbHbIX TICKYCCHSIX HA
rocyJapCcTBEHHOM si3bike PD 1 nHOCTpaHHOM

FI3BIKE

IK-2-n.2  Anamusupyer u  0o0oOmaer
PE3YIbTATHI IHaTEeHTHOI'O IIOHUCKa 110
TEMaTHUKEe TPOEKTa B BBHIOpaHHOW 00JacTH
XUMHH (XMMHUYECKON TEXHOJIOTUN)

IK-2-n Crioco6eH IpoBOIUTH MATEHTHO-
MH(OPMAaLMOHHBIE UCCIIE0BAHMS B BBIOpaHHON
00JaCTH XMMHUH U/UITU CMEXKHBIX HayK

B pe3ynbraTe u3yueHus: AUCUUTIIMHBI 00yJaIOUTUIICs TOJKEH:
3namep:
— OCHOBHBIE CITIOCOOBI JJOCTHKEHUS SKBUBAJICHTHOCTH B TIEPEBOJIE;
— OCHOBHBIE ITPUEMBI IEPEBO/IA,;
- SI3BIKOBYIO HOPMY ¥ OCHOBHBIC (DYHKITMH SI3bIKA KaK CUCTEMBI;
— JIOCTAaTOYHOE IS BBIIOJTHEHUS TIEPEBOJA  KOJMYECTBO JIEKCHMUECKHX  €IUHHMII,
(Gbpa3eonoru3MoB, B TOM YHCIIE€ COIMATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUYECKUX PEATTUH.
Ymemes:
- MPUMEHSATH OCHOBHBIE IPUEMBI IEPEBOJIA;
- OCYIIECTBIISITh MUCbMEHHBIA TIEPEBOJT CcCOOII0AEHUEM HOPM JIEKCHYECKOM
HKBUBAJIEHTHOCTH, COOJTIOICHUEM TPaMMATHYECKHUX, CAHTAKCUYECKUX U CTUITUCTHYECKUX HOPM,
- 0hOpMITATH TEKCT TIEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;
— OCYIIECTBIISAITh TIEPEBOJI C COONIFOJICHHMEM HOPM JIEKCHUECKOM HKBUBAJICHTHOCTH,
COOJTIOICHHEM TPaMMaTHYECKUX, CHHTAKCHUECKUX W CTUIIMCTHYECKUX HOPM TEKCTa TEPeBoJia 1
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TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA.
Bnaoemp:

- METOAMKON  IpeNnepeBOAYECKOr0 aHalM3a TEKCTa, CHOCOOCTBYIOLIEH TOYHOMY

BOCIIPUATHIO UCXOJHOTO BBICKA3bIBAHUS;

- METOAMKON MOArOTOBKHM K BBIIOJHEHHIO IEPEBOJA, BKIIOYAs MOUCK HMH(GOpMAIMH B

CIIPaBOYHOM, CIIELIUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBaMU CUCTEMBI COKPAIICHHOM IIEPEBOAYECKOM 3aIIMCH IIPU BBIIOJIHEHUH NIEPEBOJA,;

- OCHOBHOM MHOS3bIYHON TEPMUHOJIOTHEN CIELUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs M AHHOTUPOBAHHUS JIUTEPATYPHI MO CHEIMATHHOCTH.

3. Kpatkoe coaep:kanue AUCUHIIUHBI

Beenenue. Ilpenmer u ponb nepeBosa B COBpeMEeHHOM oO1iecTBe. Pa3nuuHble BUbl epeBoja.
3aa4u U MECTO Kypca B IIOATOTOBKE CIIELUATNCTAa TEXHUKU U TEXHOJIOTHH.

Monyisb 1:

1.1. CpaBHenue mopska CJIOB B aHIVIMMCKOM M PYCCKOM TpemiiokeHusx. [lepeBon mpoctoro
IIOBECTBOBATEJILHOTO MPEJI0KEHUS HACTOSILEr0, OyyIIEero U MpOIIeIIero BpeMEHH.
OcoOeHHOCTH TepeBOAa BOINPOCUTEIbHBIX M OTPHULATENIBHBIX HPEIJIOKEHUH B Pa3IMYHbBIX
BpEMEHaX.

1.2I1epeBox npemtokenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBoI o TEMe
"Xumus".

Monyns 2.

2.1. TlepeBon npemiokeHuii Bo Bpemenax rpymn Perfect, Perfect

Continuous (yTBepIUTeNbHbIEC, BOIPOCUTENbHBIE M OTpULATEIbHbIE (OpMbI). OCOOEHHOCTH
yIOTPeOICHHS BCTOMOTATEIbHBIX TI1aroJoB.

2.2 llepeBon cTpagarenbHOro 3ajora. TpyaHble cilydyad IepeBoJia CTPajaTelbHOIo 3ajora.
Urenue u nepeBoj TekctoB nmo teMe "Hayka m HayuHble MeTonbl". AKTUBH3AILUS JIEKCUKH
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBox mnpumatouHslx mnpemnoxenuid. I[lpumatounsie momnexamme. IIpumarodnsie
ckazyemble.  Ilpumarounsle  ompenenutensHble.  [IpugaTouynble  0OCTOSATENLCTBEHHBIE,
MPUIaTOYHBIE JOTIOTHUTEIbHBIE.

Tumb! yCIOBHBIX MIPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH UX MEPEBOAA.

2.4. TlpakTuka mepeBoja Ha mpumepax TekctoB o Xumwuu, J[. M. MenneneeBe, Hayke u
TEXHOJIOTHH.

2.5. TlepeBoa mMpenyioxKEeHUH C y4eTOM TpaBWIa COTJIacOBaHUS BpeMeH. IIpsiMast M KOCBeHHas
peub.

2.6. Pa3nuuHbIe BapuaHTHI TIEpeBO/Ia CYIIECTBUTENLHOTO B MPEIOKEHUH. MOIaIbHBIE TIIaroJIbl
U 0OCOOCHHOCTH UX MEPEBOJIA.

2.7. Pa3sBuTHe HaBBIKOB TepeBojga mo TtemMe '"Hayka 3aBrpammero pams'. CnenmanbHas
TepMuHoJorus mno teme'"Jlaboparopus".

2.8. Coxkpamenns. OcoOeHHOCTH WX TiepeBoja. Pa3BUTHE HABBIKOB IEPEBOJIa HA IMPHMEpE
TekcToB 1o Teme "JlabopaTopusi, U3MepeHus: B XUMUH ' .

Monyisb 3.

3.1. Hennunble opMeI riarosa.

3.2. Unpunutue (HeompeneneHHas (opma rmarona). Ponmb wHOWHWTHBA B TPEUIOKEHUH H
BapHaHThI IEPEBO/Ia HA pyCCKUM sA3bIK. [IpruacTust u repyHani.

NHpuHUTHBHBIE 000POTHI.

3.3. OO6opor pgomomHeHHE ¢ UWHOUHUTUBOM. BapuaHTbl mepeBofa Ha PYCCKUH S3BIK.
Tepmunosiorus no teMe "CoBpeMEHHBIE TEXHOJIOTUN".

3.4. O6opot nojyiexaniee ¢ MHQUHUTHBOM. PaznnuHble BapuaHThl IepeBoia. TepMUHOIOTHS 110
TeMe "XuMuyecKkasi TEXHOJIOTHS .

3.5. [lepeBos mprUYacTHBIX OOOPOTOB.

AOcomoTHBIN TpudacTHBIE OOOpOT W BapWaHTHI MepeBoja. Pa3BUTHE HABBIKOB IEepeBOja IO
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Teme "XuMuueckas TEXHOJIOTHUA" .

4. O0beM y4eOHOH JUCIHIINHBI

Bcero 7 cemecTp 8 cemecTp
Buab1 yueoHoii paGoTbi 3ad4. efl. B axan. 3ad4. eI. B axan. 3ad4. eI. B axaz.
yacax yacax yacax
O01as TPy10eMKOCTh
M CHUIUIMHBI 10 y4e0HOMY ILIAHY 4 144 2 72 2 72
KonraxrHnas padora (KP): 1,8 64 0,9 32 0,9 32
[IpakTuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
CamocrositebHast pa6ora (CP) 2,2 80 1,1 40 1,1 40
CaMocTOATeIbHOE U3YUYCHUE
Pa3/1e710B JUCLUIINHE] 2,2 80 1,1 40 1,1 40
Bujx koHTpos: 3a4er 3a4er
Bcero 7 cemecTp 8 cemecTp
Bujpl yueonoii padorsl B 3au. B acrp. |B3au. |Bacrp. | B 3au. B acTp.
ell. yacax e. yacax el. yacax
O01as Tpy10eMKOCTh
MUCHUTIJIMHBI 110 Y4eOHOMY IUIAHY 4 108 2 54 2 54
KonraktHas pa6ora (KP): 1,8 48 0,9 24 0,9 24
[MpakTuueckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora (CP) 2,2 60 1,1 30 1,1 30
CaMoCTOATEIbHOE U3YUYEHHE
a3/1EJI0B JUCIUILINHBI 2,2 60 11 30 11 30
Bua koHTpoOJn: 3a4er 3ayer
AHHOTanus paboyeii mporpaMMbl TUCITUTUITMHBI
«DpaHy3CKHH A3BIK»
1. Heab OMCUMIUIMHBI — TPUOOPETEHHE OOYYAIOIIUMUCS OOIIeH, KOMMYHUKATUBHON U

npoeCCHOHATBLHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTHENbHBIX JTamax s3bIKOBOM
MOJTOTOBKU IO3BOJISIET BBINOJHATH PA3JIMYHbIE BUIBI MPO(ecCHOHATBHO OPHUEHTHPOBAHHOIO
1epeBojia B IPOU3BOICTBEHHON M HAyUYHOU JIEATEIBHOCTH.
2. B pesyabTare HM3y4eHMs AUCHMILIMHBI O00y4YalOLIMiicsl MO MporpaMMe crenquaIUTeTa

JOJIKEH

Obnadams CIETYIONTAMA KOMITETCHIIUSIMU:

dopmupyembie KOMIIETCHIIUT

NHaukaTopbl 10CTHXKEHUS] KOMITIETCH M

B3aNMOJICHCTBHSA

YK-4. CrnocobeH mpuUMEHSITh COBpEMEHHbBIC
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHUCJIC
HA MHOCTPAHHOM (bIX) si3bIKe(ax), s
AKaJIeMUIEeCKOro U TPO(heCcCHOHATBLHOTO

T.J11.)

'YK- 4.2. Cocrasiser,
[PEAAKTUPYET pa3INdHbIe aKaJIeMUUYECKUE
TeKCThI (pedeparsl, 3cce, 0030phl, CTaTbU U

YK-4.4. ApryMeHTUPOBAaHHO U
KOHCTPYKTUBHO OTCTauBaeT CBOM MO3MLHU U

NEPEBOUT |
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101(S51 B AKaJICMHUYCCKUX n

npodeccnoHaNTbHBIX JUCKYCCHUSX HA|
rocyaapcTBEHHOM si3blke PD 1 MHOCTpaHHOM|
SI3BIKE

IK-2-1.2 AHanu3upyet u 00001Iaer
[PE3YJIBTAThI MATEHTHOTO MOUCKA TI0
TeMaTHKe MPOEKTa B BEIOPaHHOM 001acTH
XUMUHU (XMMHUYECKOW TEXHOJIOTHH)

IK-2-n1  CnocoGeH  NpOBOAWTH  MATEHTHO-
MH(POPMALIMOHHBIE HCCIIEAOBAaHUS B BbIOPaHHOM
00J1aCTH XUMHH U/WIIA CMEXHBIX HAyK

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namop:
- OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIEKCHUYECKMX  €JUHMII U  OCHOBHBIE
CJIOBOOOPA30BATEIBHBIC MOJICTIN;
- PYCCKHE SKBUBAJICHTBI OCHOBHBIX CJIOB M BBIPDAKEHUH PEUYH B IPOLECCE MEXKINYHOCTHOTO
Y MEXKYJIBTYPHOI'O B3aUMOJEICTBHS;
- OCHOBHBIE ITPUEMBI U METOIbI pePEepUPOBAHNS U AaHHOTUPOBAHUS JIUTEPATYPHI;
- NACCUBHYI0 W aKTHBHYIO JIEKCMKY, B TOM 4MCJIE€ OOIIEHAy4YHYI0 U CIELHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXO0AUMYIO Ui PA0OThI HaJl TUIIOBBIMU TEKCTAMU;
- pUEMBbI Pa0OTHI C OPUTHHATILHOM JINTEPATYPOil HA MHOCTPAHHOM SI3BIKE.

Ymemo:
- paboTaTh ¢ OpUTHHAIBHON JIUTEPATYpPOl HA HHOCTPAHHOM SI3bIKE;
- paboTaTh CO ClI0BapeM;
- BECTH IIEPENUCKY HA U3Y4aeMOM S3bIKE C LIEIbI0 MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aMMOJEICTBUS;
- BECTH PEUYEBYIO JACATEIBHOCTh MPUMEHHUTEIBHO K chepe OBITOBOM M mpodeccHoHaIbHOMI
KOMMYHHKAIIH.

Bnaoemp:
- MHOCTPaHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOI'O OOIIEHUS,
HaBbIKAMH M YMEHUSMHU pEUEBOM JEsATEeIbHOCTH NPHUMEHHUTENbHO K cdepe OBITOBONH U
npodeccuoHaNTbHOM KOMMYHHMKAIIUU, OCHOBaMH IyOJIMYHON peyu;
- OCHOBaMHU peepupoBaHUsl U AaHHOTUPOBAHUS JIUTEPATYphl HA U3y4YaeMOM MHOCTPAaHHOM
A3BIKE.

3. KpaTkoe conep:kaHue TUCHUTIUHBI:
Beeoenue. [lpeameT u posib HHOCTPAHHOTO SI3BIKA.
Mooyns 1. |. T'pammaTHueckue TPYAHOCTH U3y4aeMOTO SI3bIKA:
1.1 Jlnunble, MPUTSHKATEIHHBIC U TIPOYNE MECTOUMEHHUSI.
1.2 Tlopsiiok CJOB B IPETIOKEHHH.
Mooynw 2. |l. UTeHne TeMaTU4eCKuX TeKCTOB:
2.1. BeeneHue B CIEUAIBHOCTD
2.2 1. 1. MenneneeB
2.3. PXTY um. [I. 1. MenneneeBa
Mooyns 3. Ill. [lpakTuka yCcTHOM pedn 1o TeMam:
3.1. «I"'oBopuM 0 cebdey,
3.2. «B ropoje»,
3.3. «PaiioH, T11e 5 )KUBY».
3.4. MoHomoru4eckasi pevb 110 TEME «0 ceoey.
Mooyns 4. |. T'pammaTHueckue TPYAHOCTH U3y4aeMOT0 SI3bIKA:
4.1. UnpuaUTHB.
4.2. BunoBpemMeHHbIe ()OPMBI TTIaroJIoB.
Mooy 5. |l. W3ywaromee uTeHHWE HAYYHO-TIOMYJSAPHBIX TEKCTOB I10 BBIOpPAHHOM
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CIEINAIEHOCTH.

[IpumepHass Temartuka TeKCTOB: «DyHIaMeHTalbHAsi XUMHS U Hay4dHbIE METOMBI»,
«[IpuknagHas XuMusi Ha POU3BOJICTBEY.

Mooynw 6. |11, TIpakTrka yCTHOM pedyu 1o TeMe

6.1. «Cmyoenuecxas iHcusznby.

6.2. «M3MepeHust B XUMHUYECKOH J1abopaTopum»

Mooyns 7. |. 'pammaTHuecKue TpPYAHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuyacrus.

7.2. CocnaratelibHO€ HAaKJIOHEHHE.

Mooyns 8. Il. 3yuaroiiiee yTeHHe TEKCTOB M0 TeMaTuke: «CrennanbHas 1abopaTopusi»,
«M3MepeHus B ciennanbHOM JabopaTopum.

Mooy 9. Ill. Tlpaktuka yctHOW peun 1o TemMaM: «CTpaHa H3y4aeMoro s3bIKay,
«[IpoBenenue 1e10BOM BCTpeun», «3aKIIFOYCHHE KOHTPAKTAY.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero 5 cemecTp 6 cemecTp
Bujpt y4ednoii padorsl 3ad4. ell. B axan. 3a4. efl. B axan. 3a4. efl. B akar.
yacax yacax Jacax
O01as Tpy10eMKOCTh
U CHUILINHBI 110 Y4e0HOMY IJIAHY 4 144 2 72 2 72
KonrakTHas pa6ora (KP): 2,7 96 1,3 48 1,3 48
Ulexmmm (J1) 1,8 64 0,9 32 0,9 32
[TpakTaeckue 3anrstust (I13) 0,9 32 0,4 16 0,4 16
CamocrositesbHasi padora (CP) 1,3 48 0,7 24 0,7 24
Bua koHTpoOJIsi: 3a4eT 3adeT ¢ OEHKOM
Bcero 5 cemecTp 6 cemecTp
Buabi yue6Hoii padoTsi B 3au. B actp. |B3au. B acrp. | B3au. B acrp.
el. yacax el. yacax el. yacax
O01as TPy10eMKOCTh
IHCUHUIIMHBI 110 Y4eOHOMY IUIaHy 4 108 2 54 2 54
KonrakthHas padora (KP): 2,7 72 1,3 36 1,3 36
Ulexmim (J1) 1,8 48 0,9 24 0,9 24
[TpakTuaeckue 3anstus (I13) 0,9 24 0,4 12 0,4 12
CamocTosiTesibHasi padora (CP) 1,3 36 0,7 18 0,7 18
Bua koHTpoJIs: 3a4er 3auer ¢ OLEeHKOM

5. TPEBOBAHMUSI K YCJIOBUSAM PEAJIN3ALIUU ITPOI'PAMMBICIIEIIMAJIMTETA

5.1. Tpe6oBaHus K KaAPOBBIM yCJIOBUAM
511 Peanuzamust mporpaMMbl CIEIIHATMTETa 00ECTICUNBACTCS Me1arorNIeCKUMHU
pabotHukamu OpraHuzanuu, a TakKe JHIIAMH, TMPHUBJICKAEMBIMU K peaau3allid MporpaMMbI
CICIAJITETa HA UHBIX YCIOBHSIX.
512 Kanmuduxammss mnenarormueckux paboTHukoB OpraHuzaiuu  JI0JDKHA
OTBeUaTh  KBATU(UKANMOHHBIM  TpeOOBaHUSAM,  yKa3aHHBIM B  KBATH(DHKAITMOHHBIX
CTIpaBOYHHKAX, U (WIK) MPO(ECCHOHABHBIX cTaHAapTax (P HATUYHH).
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513 He wmenee 70 mNpoOLEHTOB YHMCIEHHOCTH IEJAaroru4eckux pabOTHUKOB
OpraHu3anuy, y4acTBYIOLMX B pealu3alliy IPOrpaMMbl CHEIMAIUTETa, U JIUL, IPUBIEKAEMbIX
K pealu3aluy MpOrpaMMbl CIEIHAJUTeTa Ha WHBIX YCIOBHAX (MCXOAS W3 KOJIMYECTBA
3aMeIlaeMbIX CTaBOK, IPUBEAECHHOrO K IEJIOYUCICHHBIM 3HAaYEHUAM), JOJKHBI BECTH HAYYHYIO,
yu4e0HO-METOIMYECKYI0 H (WJIM) TPaKTHYECKylo pPaboTy, COOTBETCTBYIONIYIO MPOQIIIIO
IPEenoiaBaeMoi TUCIMIIIMHBI(MOLYJISA).

514 He wMeHee 5 mpOLIEHTOB YHCIEHHOCTH IE€NArOrM4eCKUX pabOTHUKOB
OpraHu3anuy, y4acTBYIOLIMX B peald3alluy [IPOrpaMMbl CIIELUAIUTETa, U JIUL, IPUBIEKAEMbIX
K pealu3aluy MpOrpaMMbl CIEIHAJUTeTa Ha WHBIX YCIOBHAX (MCXOAS W3 KOJIMYECTBA
3aMeIaeéMbIX CTAaBOK, IPHUBEJCHHOTO K LEJIOYUCIEHHBIM 3HAYEHUSAM), JOJDKHBI SBIATHCA
PYKOBOIUTENSIMU U (WIK) paOOTHUKAMHU WHBIX OpraHU3alMid, OCYHIECTBISIOMIMMU TPYAOBYIO
NeSITeNbHOCTh B IPOQecCHOHaNbHON  cdepe, COOTBETCTBYIOLIEH  mpodeccuoHanbHOM
NEeSITeIbHOCTH, K KOTOPOW TOTOBSITCA BBINYCKHUKHA (MMETh CTaxX paboThl B JaHHOM
npodeccuoHalibHON cepe He MeHee 3 JIeT).

215, He wmenee 60 TpOIEHTOB YHCICHHOCTH TMEAArOTHUYECKUX PAOOTHUKOB
OpraHu3anuu U Jull, IPUBJIEKAEMBIX K 00pa3oBaTeabHON AesTeabHOCTH OpraHu3ainuyi Ha UHBIX
yCIOBHAX (MCXOIS W3 KOJIMYECTBA 3aMEIIAEMBIX CTABOK, NMPHUBEAEHHOTO K IIEJIOYHCICHHBIM
3HAYEHUSIM), TOJDKHBI MMETh YYEHYIO CTENEHb (B TOM YHUCIIE YYEHYIO CTEIEHb, MOIYYEHHYIO B
MHOCTPaHHOM I'OCyJIapCcTBE U MpU3HaBaeMyto B Poccuiickoit @enepannn) u (UIM) yueHOE 3BaHUE
(B TOM 4uClIe y4€HOE 3BaHME, MOJYYEHHOE B MHOCTPAHHOM TOCYJapCTBE M NpPU3HABaeMoOe B
Poccuiickoit ®denepanun).

5.2. MaTepuajbHO-TeXHUYECKOE obecneyeHue

MarepuanbHo-TeXHUYECKass 0a3a  yHUBEpPCUTETa COOTBETCTBYET JICHCTBYIOIIMM
OPOTHBOIOXKAPHBIM TpaBWJIaM W HOpPMaM M O0EcleurMBaeT IPOBEACHHWE BCEX BHUIOB
TUCIHUIUIMHAPHOW M MEXKIUCHMIUIMHAPHOM  MOATOTOBKH, TMPAKTUYECKOM M Hay4dHO-
HCCIIEIOBATEIHCKON PabOThI 00yUarOIUXCs, IPEAYCMOTPEHHBIX YI€OHBIM IJIAHOM.

[Tepeuenp MaTepHaIbHO-TEXHUUECKOTO 00ECIeUeHHsI BKIIIOYAET:

- yueOHbIe ayIUTOPHH ISl TPOBEICHHS YUEOHBIX 3aHATHHA, MPEIYCMOTPEHHBIX
IpOrpaMMOIl  CIIeMaITeTa, OCHAIICHHBIE OO0OpYIOBaHMEM M TEXHUYECKMMHU CpEICTBAMHU
00y4deHus1, COCTaB KOTOPBIX OINpeAesseTcs B pabounx MporpaMMax AUCHUIUTMH(MOAYIIEN);

- nabopaTOpHble MOMEIICHUs, OCHAIEHHOCTb U YCIOBUS PabOThl B KOTOPBIX
00yJaronuxcsi COOTBETCTBYIOT TPEOOBAHUSAM TEXHUKH O€30MaCHOCTH MO PabOTe C XMMHYECKUMU
pEaKTUBaMU;

- MOMEIIEHUsI Ui CaMOCTOSATENbHOW paboThl O00ydarolUXCsl, OCHAIEHHbIE
KOMITbIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKITIOUeHHs K ceTu «HTepHeT» n obecrnieueHneM
JIOCTYTIA B AJICKTPOHHYIO MH(GOPMAIITMOHHO-00pa3oBaTelibHyto cpeay OpraHu3aiuu.

MarepuanbHo-Texuuueckoe oOecrneyenne OOIl crnenumanuTera MO  HaANpPaBICHUIO
noaroroBku 04.05.01 - dyrnaMmeHTaIbHAS U IPUKIJIATHAS XUMUS, CTICTIHATA3AIIHAS
«Opranuyeckasi XMMHUs BKIIIOYAET:

5.2.1. Obopyoosanue, Heo6xodumoe 8 0opazosamebHOM npoyecce

Crnucok  00OpyIOBaHHBIX y4eOHBIX KaOWHETOB M OOBEKTOB [UIs MPOBEIEHUS
NPaKTUYECKUX 3aHiATHH 10 oOpa3zoBarenbHON mporpamme 04.05.01-dyHnameHTanbHas |
OPUKIAJHAS XUMHS JJIsl yJOBIETBOPHUTENBHOTO OOecreyeHus o0pa3oBaTeIbHOIro Ipolecca
TIPUBEJICH HIDKE!

HaumenoBanue 000py10BaHHBIX y4eOHbIX

Ne ni/n| Ilpeamersl, AMCHMILVIMHBI (MOLYJIN) Ka0MHEeTOB, 00bEKTOB /1JIs1 NPOBEACHUS

B COOTBETCTBHMH € Y4eOHbIM IJIAHOM NPaKTHYECKUX

3aHAITHI C IepeYHeM OCHOBHOI0 000py10BaHUs
U/MJIM IPOTPAMMHOI0 o0ecreqdeHus
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JlaGopaTopHbie pabOTHI 1O

1 mucuumrHaM Y11

Hayunas uccnenoBarenbckas paboTa
B CEMecTpe

'YueOubie 1 HayuyHble Jabopatopun Ne M413, U416,

1411, 1429, 11432, 434, 1436, 11440, 1448, K710,

K714, K810, K824, K906, K711, K712, K713.
[lepeyeHb OCHOBHOTO 00OPYAOBaHUS:

CylmabHbIe mKadsl (3 1mT.);

BHITSDKHBIC IIKadbI (14 1mT.);

MarHUTHBIC MeIaaku ¢ oborpesom (10 mir.);

TEpPMOCTATHPyEMbIC BO/ISIHbIC OaHu (4 1mIT.);

POTOpHBIC UCHIAPUTENH (4 MIT.);

- BEChl aHAIMTHYECKUE TabopaTopHbIe 10 4 3HaKa

ocJje 3amaroi (3 mir.);

BeChI JTAOOpAaTOPHBIE A0 2 3H. MOCIIE 3anAToM (2 mIT.);

-MHKpoBosiHOBas ycraHoBka CEM DU 9369 (CILIA) B

KOMIUJIEKTE C KOMIIPECCOPOM CHKAaTOTO BO3AYXa,;

- TOpubop  JUIA  OIpeneNieHHs  TeMIepaTyphbl

[IaBJICHUS;

MOHO-METpHI (31IT.);

KOHTYKTOMETD;

-MCIIAIKHA BEPXHENPUBOIHbIC (2 1IT.);

-KoJ00HarpeBarenu (4 mr.);

Y ®-namma (2mT.);

XOJIOMMIIBHUK (21I1T.);

VibTpasBykoBas-0ans (1mT.).

UlaGoparopHas neHTpudyra 1jasi MUKPOIIPOOUPOK — 2

g

UlaGoparopHas uentpudyra — 1 mir.

BEChl aHAIUTHYECKKE (21IT.);

CylrIbHbIe mKadel (71T.);

MarHMUTHBIC MEIIANKH (2511T.);

itabopaTopHas mocyna,

POTOPHO-TUICHOYHBIC HCTIAPUTEIH(OIIT.);

DIIEKTPOIUIUTKH;

/. mpuOOp [ OIIpesieIeHHs TEMITEPATYPbI

raaBiaeHus IITII-M,

pedpakromeTpsr (211T.)

Crieriuaan3upoBaHHOE 000pYAOBaHHUE.

JIns aHanu3a BEIIECTB, IOJIYYEHHBIX B PE3YJbTATE€ NPOBEICHHBIX MCCIECIOBAaHUN B
pamMKax y4eOHOW HayYHO-HCCIIEIOBATEIhCKONU pabO0Thl, KBATM()DUKAITMOHHOW BBITYCKHON PabOThI
WIH TIPOBEJICHUSI MPAKTUKYMOB MO y4eOHBIM KypcaM: «OpraHudeckas xumusy», «Dusnueckue
METO/JBl HCCIENOBaHWUI» Ha 0aze Kadeap wuMEOTCS OOOpPYJOBaHHBIE aHATUTHYECKUE

nabopaTopHHu:

-T"a30BbIit xpomaTorpad Kpucramn-2000M ¢ niamMmeHHO-MOHU3ALMOHHBIM JE€TEKTOPOM

-KunxoctHoit xpomaTorpagp LaChrom

-Cnekrpodoromerpsl Specord M40, CD-2000
-JlamunapHsbIii mkad 1 6noncnsitanuii Jlaboparopus xapenpst XTBMII (;mabopatopust 906)

-Cniekrpodortomerp CINTRA 101-404

-Cucrema KanuuisipHoro anekTpodopesa «Kanens-105M»
-xpomarorpadsl MUKPOKOJIOHOYHBIE C yrpaBisiomumu HoyTOykamu («MUJIMXPOM A-02 — 2
wT., «AJIbBOAXPOM» - 1 mit.) (3AO «MHCTUTYT XpoMaTorpadumny, r. HoBocubupck),
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B pamkax ¢unmana xadenpst corpyanunuaror ¢ ®I'BYH MOX um. H. [I. 3enunckoro
PAH na 0a3e, KOTOpOTro CTYACHTHI MPHOOPETAIOT HEOOXOIUMBIC HABBIKH PAOOThI, BBITIOJIHSISA
yueOHble Hay4YHO-MCCIIEOBAaTENbCKUEe M KBanu(pukanmonnele pabotsl. Ha 6aze MOX PAH
CO3/IaH LIEHTP KOJUJICKTUBHOTO MOJIb30BaHUs (PU3NUECKMMHM METOAaMM HCCIEI0BaHUs CTPOCHUS
BEIIIECTBA — HEKOMMEPYECKOE MPEATIPHUSTHE.

[Ipu npoBeneHUM UCCIENOBaHMM OOy4yaroUIMecss HWMEIOT BO3MOXHOCTb — TaKXkKe
UCIONIb30BaTh Bce mpubopel llenTpa kosuiekTuBHOro wucnosib3oBanuss PXTY um. JI. WU.
Meuneneesa.

5.2.2. Yueono-naznaounsle nocoous.
KoMIUIeKTBI TUIaKaTOB M CIIAWIOB K JIGKIIMOHHBIM Kypcam, oOpaslbl HauOoJjee
paCHpOCTpaHeHHLIX HpI/IpOIIHBIX MI/IHepaJIOB, HpOCTbIX 1 CJIOXHBIX BCIICCTB, MOACIIN CprKTyp
HEOPraHMYECKUX M OPTaHUYCCKUX COCTUHCHHM.

5.2.3. Komnbromeput, UHpopMayuoHHO-meNeKOMMYHUKAUUOHHBIE CeMU, ANNAPAMHO-
npozpammubule u ayouoeu3yaibHovle Cpeocmaea.

[lepconasibHble KOMIIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpsiBaressiMmu CD u DVD,
NPUHTEpAMU W  TOPOrPAaMMHBIMU  CpPEICTBAaMHU, IPOEKTOPBI, OKPaHbL, AyJAUTOPUH  CO
CTaIlIOHAPHBIMU KOMILJIEKCAMU OTOOpaXkeHus: HH(OpMaLuu ¢ JF000T0 3JIEKTPOHHOTO HOCHUTETIS;
KOIMMPOBAIBHBIE AIlIApaThl; JOKAJIbHAS CETh C BBIXOAOM B MIHTEpHET.

5.2.4. Jluuensuonnoe npozpammmuoe obecneuenue
Opranuzanuu obecrieueHa HEOOXOAMMBIM KOMILJIEKTOM JIMIICH3MOHHOTO U CBOOOJHO
pacrpocTpaHsIeMoro IporpaMMHOTO 00ECIICUEHHUsI, B TOM YKCJIE OTEYECTBEHHOTO MTPOU3BOICTBA,
COCTaB KOTOPOTO OMpeessieTcss B pabouynx mporpamMmax TUCIHUIUIMH U TOJUIEKUT OOHOBIICHUIO
IpH HEOOXOIMMOCTH.

5.2.5. Ileuammnvwie u rnekmponnsile 0dpazosamenvrbvle U UHPOPMAYUOHHBLE PECYPCHL.

NudopmaninoHHO-METOIUYECKHE MaTepuaibl: y4dyeOHbIe MOCOOMS MO JUCHUIUIMHAM;
METOJMYECKHE PEKOMEHJAlMU K TPAKTUYECKUM 3aHATHSAM; pa3laTOYHBIA Marepuanl K
JIEKIIMOHHBIM KypcaM; dJIEKTPOHHBIE yueOHbIe U3aHUs M0 TUCIUIUIMHAM, HAyYHO-TIOMYJISIPHbIE
AJIEKTPOHHBIC U3JIaHUS.

DneKTpOoHHBIE 00pa3oBaTENbHBIE pecypchl: KadeapaabHble OMOTUOTEKH SJIEKTPOHHBIX
W3IaHU 110 JUCIUIUIMHAM; JJICKTPOHHBIE TPE3EHTAllMd K pasjeliaM JIEKIIMOHHBIX KYpPCOB;
yueOHO-MeTOIMYecKue pa3paboTku Kadeap B IEKTPOHHOM BHUE, pa3MEIICHHbIE Ha caiTax
kadeap daxkynpTeTa €CTECTBEHHBIX HAyK; CIIPAaBOYHBbIC MAaTEpPHANIbl B TIEYATHOM U DJIEKTPOHHOM
BUJIE TIO CTPOEHUIO U CBOMCTBAM BEIIECTB.

5.3. YueO0HO-MeTOANYECKOE 00ecIIeYeHue

Jlnst peayin3aliud OCHOBHOWM 00pa30BaTeNIbHONW MPOrpaMMBbl MOJATOTOBKHM MO MpPOTpamMMe
crienayiMTeTa 1Mo HampabieHuio mnoarotoBkn 04.05.01 - dyHmameHTallbHAsS W MPHUKIAHAS
XuMus, crenuanuzanus «OpraHudeckas XUMHUS» HCHONb3YIOTCS (QOHABI Y4eOHOH, ydeOHO-
METOMYECKOM, HAYYHOU, IEPHOINIECKON HayIHO-TEXHUYECKOM uTepaTypbl MHpopMannonHo-
oubmmoreynoro nenrpa (MBL) PXTY um. JI. Y. MenneneeBa u kadeap, y4acTBYIOIIUX B
peai3aIy IpoTrpaMMEl.

Nudopmannonno-oubnnoreunsiii neHtp PXTY um. /I. . MenneneeBa oGecrieunBaer
WHPOPMALIMOHHYIO  TOJIEPXKKY — peajM3allii  [POTPaMMBbl,  CONEHCTBYeT  MOJTrOTOBKE
BBICOKOKBJIM(UIIUPOBAHHBIX ~ CIIELUAIMCTOB, COBEPIICHCTBOBAHHIO Y4eOHOro mpolecca,
HAYYHO-HMCCIIEIOBATEIICKON PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPOPECCHOHATBHON KYIbTYPHI
OyIyIIEero CrenuannucTa.

UBL] ynuBepcurera oOecreunBaeT OOYYArONIUXCS OCHOBHOM y4eOHOH, y4eOHO-
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METOAMYECKOH M HAyYHOW IMTEepaTypoil, HEOOXOIUMOW IS pealn3aldd U KayeCTBEHHOTO
OCBOCHMs 00y4aroIMIMMUCS 10 MPOrpaMMe CleUaluTeTa 00pa3oBaTeIbHOIO Mpolecca Mo BCeM
JUCLHUIUIMHAM OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl IMOJITOTOBKH CIIEHUAINCTOB 10
HarpasieHuto nmoAarotoBku 04.05.01 - dyngamenTanbHas U IPUKIAAHAS XUMHES, CIICITAATH3AINS
«Opranuueckas XuMHUs».

O6wem mHorootpacieBoro ¢onaa MBI[ wa 01. 01.2020 r. cocraBnser 1 708 372 sk3.
U3JaHUH.

@®oHpx yyeOHOM M y4eOHO-METOAMYECKOM JIUTEepaTypbl YKOMIUIEKTOBAH I€4aTHBIMU
U3JaHUAMH U3 pacdera He MeHee 0, 25 sKx3eMIusIpa KaxKJI0ro U3 W3JaHHui, yKa3aHHBIX B pabouux
nporpaMMax JIUCHMIUIMH (MOZyJel), NpakTHK, Ha OJHOrOo OOydaroulerocs M3 4YMcia JIMI,
OJTHOBPEMECHHO OCBaWBAIOLIMX COOTBETCTBYIOIIYIO IMCUUILIMHY (pa3gen), MPOXOISIIHX
COOTBETCTBYIOLIYIO IPAKTUKY.

OOyuarommiicss obecriedeH JOCTYNOM (yJQJICHHBIM JIOCTYIIOM) K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX M HH(GOPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB
KOTOPBIX OIpeneNnseTcss B padoyux TNporpaMmMax AUCHUIUIMH (MOIYJIeW) W  TOJUICKHT
OOHOBIICHHUIO (TTPY HEOOXOAMMOCTH).

NudpopmannoHHO-OMOINOTEUHBI IIEHTP OOECIIeYMBAET CaMOCTOSTEIbHYIO padoTy
o0yyaroIuxcsi B YUTAIbHBIX 3ajlaX, HNPEJOCTaBlisAs IIMPOKUHA BBIOOp JMTEpaTypsl IO
aKTyaJbHBIM HAIpaBJICHUSAM, a TaKKe O0ECIEYMBAET IOCTYN K Npo(ecCHOHANBHBIM 0a3am
JAHHBIX, MTHOOPMAIIMOHHBIM, CIIPABOYHBIM U TIOMCKOBBIM CHUCTEMAM.

Kaxnprii oOyuarommuiicsi odecriedeH CBOOOJHBIM JIOCTYIIOM M3 JIHO00H TOYKH, B KOTOPOM
uMmeercss Joctyn K cetu MHTepHer, K aseKTpoHHO-OuOnuoreynoit cucreme (OBC)
YHUBepcUTETa, KOTOpas COMCPXKHUT pAa3MUYHbIe M3AAHUSA 10 OCHOBHBIM HM3y4aeMbBIM
JUCLUIUIMHAM M c(pOPMHUPOBaHA IO COIVIACOBAHMIO C MpaBooOIasaTesiIMU yuyeOHOW U yueOHo-
METOANYECKOU JINTEpaTypHI.

Jns  Oojmee  MHOJHOIO M ONEPATUBHOIO  CIPaBOYHO-OMOIMoOrpaduyeckoro u
uH(popmanmoHHoro oocnyxubanus B MBI peanusoBaHa TeXHOJOTUs 3JEKTPOHHOH JOCTaBKU
JIOKYMEHTOB.

Inexkmponnvie unpopmayuonnvle pecypcol, UCnoIb3yeMble 8 Rpoyecce 00y4enus

XapakTepucTuka
PexBusuTh foroBopa (HoMmep, Aata
o o o6ubnmoTeyHoro QoHja,
DJNEKTPOHHBIN | 3aKJIIOYEHUs, CPOK JCUCTBHS), CChUIKA Ha
No " JIOCTYII K KOTOPOMY
pecypc cait ObC, cymma 10roBopa, KOJIU4eCTBO
o MPEI0CTaBIISACTCSA
KITFOUei
JIOTOBOPOM
1. DNeKTPOHHO- IIprHaIIE)KHOCTD - CTOPOHHSAS Komnekuuu: «Xumus» -
6ubnuoreyHas PeKBU3UTHI JIOTOBOPA - 00O | u3a-Ba HOT,
cucrema (9bC) «M3natenscTBO «Jlanby», goroBop Ne 33. «XuMHsD) - n3J-Ba
«JIAHb» 03-P-2. 0-1775/2-10 Jlaboparopus 3HAHUH,
ot 26. 09.2019r. «Xumus» - H31-BA
Cymma foroBopa — 642 083-68 «JIAHb», «XnuMHs»-
Cpoxk neiictBus ¢ «26» centsops 2019r. | KHUTY (Kazauncknit
1o «25» centsaops 2020r. HallMOHAJIbHBIN
Ccbuika Ha cadt OBC — http://e. | HCCIC0BATEIBCKUN
lanbook.com TEXHOJIOTUYECKHI
KonuuecTBo KIIOUeH - JocTynm st | YHHBEPCHTET), «XUMHs» -
3aperHCTPHPOBAHHBIX  mofb3oBareneii | W34-Ba  OUIMATIIMTY,
PXTY c mo6oro komnbroTepa. «Mupopmatrka» - U3I-Ba
JlonoTHUTENbHBIN «JIAHby,
Jlorosop Ne 33. 03-P-3.1-2217/2020 or | «AHopmaTHKar-
02.03.2020 r. HauponanpHsrit
Cymma oroBopa- 30 994-52 OTKpBITHIA Y HUBEPCUTET
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Cchuika ©Ha caiit OBC — http://e.
lanbook.com

KommuectBo wirouenn - jgoctyn ISt
3apEeruCTPUPOBAHHBIX M0JIb30BaTENEHN

PXTY c¢ mo00ro koMmbroTepa.

«HAHTYUT»,
«HxeHnepHoO-
TEXHUYECKHUE HAyKU'"-u31-
Ba «JIAHDBY,
«Teopernueckas
MCXaHHKa»-U3]1-Ba
«JIAHb», DxoHoMmuka u
MEHEKMEHT»- H3]1-Ba
HamkoB u K. , a taxxke

OTJICNbHBIE W3JIaHUS B
COOTBETCTBUU c
JoroBopom.
DNEKTPOHHO - [IpunagnexxHoctb  —  COOCTBEHHAsi | DJIEKTPOHHBIE BEPCUU
OuoOIMoTeYHAS PXTY. y4eOHBIX ¥ HAYUHBIX
cucrema HWBIL] Cchuika Ha caidt DOBC — http://lib. | u3nanuii aBropoB PXTY
PXTY um. 1. 1. | muctr.ru/ o Bcem OOINL.
Menpeneena (Ha Hoctyn pns monw3oBatenedn PXTY ¢
6aze AUBC T000T0 KOMITBIOTEpA.
«MpOucy)
HNudopmanuonno | [IpunaniesxHOCTh CTOPOHHSIS. DeKTpoHHAas
-CIIpaBOYHas PexBuzutsl KOHTpPAKTa - OO0OO | bubnuorexka HOPMATHBHO-
cucremMa «HHOOPMIIPOEKT», KOHTPAaKT Ne | TEXHHMYECKUX U3JaHUH.
«TEXOKCIIEPT | 189-2647A/2019 Conmepxur 6omee 40000
» «Hopwmsr, | Ot 09. 01.2020 r. HAIIMOHAJBbHBIX
NpaBuIIa, Cymma norosopa — 601110-00 crangaptoB u ap. HT/
CTaH1apThl C «01» suBaps.2020 r.
Poccun». no «31» nexadps 2020 r.
Ccputka Ha cait OBC — http://reforma.
kodeks.ru/reforma/
KonmnuectBo kmroueit — 5 aumeHsu +
JOKAJIBHBIA JIOCTYII C KOMIIBIOTEPOB
WBII.
DneKTpoHHAas [TpuHAIIEKHOCTH — CTOPOHHSISI
onbmoreka PexBuzutel goroBopa — @I'BY PI'B, fnemp?ﬁfme HO(;T‘;;I:I’;
JEccepTanuit Joroop Ne 33. 03-P-3.1-2173/2020 N N
nuccepranui Poccuiickoi
(OBA Cymma norosopa - 398 840-00 Tocynapersensoii
PT'B). C «16» maprta 2020 r. 6116 .
HNOJIMOTEKU:
mo «15» mapra 2021 r.
Ccpuika Ha caiit OBC — http://diss. rsl.ru/ | ¢ 1998 roma - mo
KomnuectBo wxmroueit — 10 auiensuii + | CIIEHAIIBHOCTSIM:
pacrevatka B B, "JKOHOMHYECKHE HAyKH',
"FOpunnueckne Hayku',
"I[lenarornyeckue Hayku"
u "IIcuxosiornyeckue
Hayku'";
¢ 2004 roma - mo BceM
CHEIHNAIBLHOCTSIM, KpOME

MEIUIIUHBI U apMaliuu;

¢ 2007 roma - 1o BCeM
CIEUAJIBHOCTSAM,

BKJIIO4Yast pa6OTBI 110
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MEJUIIUHE U (papMaIum.

BJI BHUHUTH | [IpuHaamexHOCTh CTOPOHHSIS,

PAH PexBusutsl norosopa- BUHUTU PAH Kpynueitmass B Poccuu
Horosop Ne 33. 03-P-3.1-2047/2019 ot | 6a3 JTAHHBIX o
25 despans 2020 1. €CTECTBEHHbIM, TOYHBIM U
Cymma norosopa - 100 000-00 TEXHUYECKUM HayKaM.
C «25 » dpespans 2020 1. Bxirouaer MaTepUalibl
o «24 » despans 2021 r. PX (PedeparuBnoro
Ccolaka Ha caitt- http://www. viniti.ru/ xypuaza) BHUHHUTU ¢
KomngectBo kmroueld —  sokaibHBIA | 1981 r. O0muii o0bem bBJJ
noctyn Uit nmoib3oBarened PXTY B | - ooJtee 28 MJIH.
UBI PXTY. JIOKYMEHTOB

Hayuno- [TpuHaI€KHOCTH — CTOPOHHSAS Hayunas  snexTpoHHas

AIIEKTPOHHAS PexBHU3UTHI 10TOBOPA — o6ubnuoreka

6ubnuoreka 000 Hayunas anektponHas | eLIBRARY.ru - 310

«eLibrary.ruy. Ooubanorexa, KpYINHEHIINN pocCUiCKUi
norosop Ne 33. 03-P-3.1 2087/2019 nH(}OpMaIMOHHO-

Cymma norosopa — 1100017-00

C «01» suBapsa 2020 r.

o «31» nexabps 2020 r.

Ccolika Ha caiit — http://elibrary.ru
KonnuecTtBo kiroueit — poctynm s
nonb3oBareneit PXTY mo ip-aapecam
HEOTPaHUYEH.

AHAJIMTUYECKUN TIOpTal B
oOJactu HayKH,
TEXHOJIOTHH, MEIUIIMHBI U
o0OpasoBaHus,
cozepkanuii pedepatsl U
MOJIHBIE TEKCThI Oojee 29
MJIH Hay4dHBIX CTaTeu u
nyOIMKaIuii, B TOM 4ucie
3JICKTPOHHBIC BEpCUU
6omee 5600 poccuiickux
Hay4YHO-TEXHUYECKUX
KYpPHAaJIOB

CrnpaBouHo-
paBoBast
cucremMa
«KoHcynpTanT+»,

[TpuHAAIEKHOCTH CTOPOHHSIS-
Horosop Ne 174-24729A/2019

or 26.12.2019 r.

CymmMma norosopa - 927 029-80

C «01» suBaps 2020 r.

o «31» nexadpst 2020 r.

Cchblika Ha caiT-

http://www. consultant.ru/
KomnnuectBo KIIFOYEH -
MOJIb30BATEIbCKUX JIMIEH3WH TIO
ajzipecam.

50
ip-

CrnipaBouHO-TIpaBOBast
cucrema
3aKOHOJIaTEIbCTBY
Poccuiickoii denepanuu.

Io

CnpaBouHo-
paBoBast
cucrema
«["apanT»

[IpuHAIEKHOCTH CTOPOHHSIS
Horosop Nel166-2355A/2019
ot 23.12.2019 1.

Cymma jtorosopa - 603 949-84
C «01» anBaps 2020 r.
nexadps 2020 r.

Ccobuika Ha cait — http://www. garant.ru/
KommyectBo KITFO9er - 50
MOJIb30BATENILCKUX  JIMIIEH3UH TI0  ip-
azipecam.

mo «31»

I'apanT CIIPaBOYHO-
[IpaBoOBasl CHUCTEMA IO
3aKOHOJATEIbCTBY

Poccniickoit denepanum.

ONEeKTPOHHO-
O6ubnuoreyHas

[IpunagiexxHOCTh CTOPOHHSIA-
«nekTpoHHoe uznareabctBo FOPAUT)

DnekTpoHHas OMOIMOTEeKa
BKiIoyaer 6oxee 5000
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cucreMa Jlorosop Ne 33. 03-P-3.1-220/2020 HaUMEHOBAaHHI

U3/1aTENbCTBA ot 16. 03.2020 r. y4eOHUKOB M  Y4eOHBIX

"FOPAUT" CymmMma norosopa - 324 000-00 nocoouu o BCEM
C «16» mapra 2020 1. oTpaciusiM  3HAHUM A
o «15» mapta 2021 1. BCEX YPOBHEM
Ccbuika Ha cailT — poeCCHOHATBLHOTO
https://biblio-online.ru/ 00pa30BaHMUs OT BEAYIIUX
KommuecTtBo kimroued - JOCTyn Uil | HAYYHBIX LIKOJII c
3aperucTpUPOBAHHBIX H0JIb30BaTeNEeN | COOII0ICHUEM
PXTYVY c nr060ro koMmnsroTepa. TpeGoBaHUI HOBBIX

OI'OCos.

10. | DnekTpoHHO- [IpunagiexxHoCTh ctopouHst-O0O0 | Komiuiekt W3/IaHUH,
6ubnuoreyHas «ITomutexpecype» BXOZSIUX B 0a3y JaHHbBIX
cucrema JHorosop Ne 33. 03-P-3.1-218/2020 «DNEeKTpOHHAS
«KoHcynbTant Ot «16» mapra 2020 . 6ubnuoreka
CTYJCHTa Cymma norosopa-36 500-00 TEXHHYECKOTO BY3ay.

C «17 » mapta 2020 r.

no « 16» mapra 2021 r

Ccouika Ha cadt —  http://lwww.
studentlibrary.ru

KonmnuectBo kimroued - pgoctyn A
3aperuCTPUPOBAHHBIX 10JIb30BaTeNen
PXTY c no6oro kommneroTepa.

11. | DnexTpoHHO- [IpuHamIe:KHOCTH CTOPOHHSIS- Komeknus U3IaHuN
6ubnuoreyHas 000 «3HAHUYM», y4eOHHKOB M  Yy4eOHBIX
cucrema Horoop Ne 4309 »6c 33. 03-P-3.1- | mocobmii 10 pa3iauyHBIM
«ZNANIUM. 2215/2020 oTpaciasiM 3HAaHWH IS
COM» oT «20» mapta 2020 T. BCEX yYpOBHEMN

Cymma norosopa-30 000-00 npogeccnoHaIbLHOrO
C «20» mapra 2020 1. o0Opa3oBaHusl.

o «19 » mapra 2021r.

Ccpuika Ha caiit — https://znanium.com/

KonnyectBo kmrodeid - gocTynm  Juis

3apeTUCTPUPOBAHHBIX I10JIb30BaTeNen

PXTY c nmo0oro KoMnbroTepa.

12. | Uadopmanmonno | [TpuHamnexHOCTH CTOPOHHSIS- JucranuonHas
-aHanutudeckas | OO0 «Hayunas JIEKTPOHHAS | MOAJIEPIKKA
cucrema Science | OuOIMOTEKa» MyOIMKAaMOHHON
Index Jorosop Ne S10-364/19 33. 03-P-3.1- | akTUBHOCTH

2103/2019 mperoiaBaTeneit
ot «17»despans 2020 . YHUBEpPCUTETA

Cymma norosopa-90 000-00

Cpoxk nelicTBus

¢ «17» despansa 2020 r.

no «16» ¢espans 2021 r.

Ccouika Ha caiit — http://elibrary.ru
KonnuecTtBo kiroued —  JIOKaJIbHBIN
JOCTYI JuIst cOTpyIHUKOB MBI

becrninatable apXuBHBIE KOJUIEKIIUU, TpUoOpeTeHHble MUHOOPHAYKH /17151 BY30B.

«Science Classic» 1880-1996

1. ApxuB U3zmarensctBa American Association for the Advancement of Science. ITaker
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N

10.

Apxus UsnarensctBa Annual Reviews. TTaker «Full Collection» 1932-2005

ApxuB uznarenbctBa Muacruryra dusuku (Benukoopuranus). [Taker «Historical Archive
1874-1999» c mepBoro BeIllycKa KaXka0ro xypHana o 1999, 1874-1999

Apxus m3nparenscrBa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BBIIyCKa
nepsoro Homepa o 2010, 1869-2010

ApxuB m3marensctBa Oxford University Press. ITaker «Archivecomplete» ¢ mepBoro
BBIITyCKa KaXKA0T0 XypHana o 1995, 1849-1995

ApxuB m3natenbcTBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ mepBoro
BBIITyCKa KaXKA0ro0 xypHana o 1998, 1890-1998

ApxuB wum3marenbctBa Taylor & Francis. Full Online Journal Archives. ¢ mepsoro
BBIITyCKa KaXKA0T0 XypHana o 1996, 1798-1997

ApxuB m3natenscrBa Cambridge University Press. TTaker «Cambridge Journals Digital
Archive (CJDA)» ¢ mepBoro BhITycka Kaxkaoro xypHana mo 2011, 1827-2011

Apxus xypHanoB Koposiesckoro xumudeckoro obmiecta(RSC).1841-2007

ApXUB KOJUJICKIIMHM JKypHaJOB AMepukaHckoro reodusmueckoro coroza (AGU),
npenocraBisieMslil u3narensctBoM Wiley Subscription Services, Inc.1896-1996

becrnarneie odunnanbHble OTKPHITHIE pecypchl IHTepHET:

1.

10.

Directory of Open Access Journals (DOAJ) http://doaj. org/

Pecypc o0penunsier 6omee 10000 HaydHBIX )KyPHAIIOB IO PA3IWYHBIM OTPACISAM 3HAHUN (OKOJIO 2
MUJUTHOHOB cTaTeil) u3l134 crpan mupa.

Directory of Open Access Books (DOAB) https://www. doabooks. org/

B 06aze pazmemeno 6omee 3000 KHUT 1O pa3TUYHBIM OTPACISAM 3HAHWUN, MPEIOCTABICHHBIX 122
HaYYHBIMU M3/1aTEIIbCTBAMU.

BioMed Central https://www. biomedcentral.com/

baza mannbix Bkitouaet Oosiee 300 peleH3UPYEMBIX KYPHAJIOB MO0 OMOMEIHUIIMHE, MEIUIIMHE U
€CTECTBEHHBIM HayKaM. Bce craTby, pa3MmenieHHbIe B 0a3e, HAXOAATCS B CBOOOTHOM JIOCTYIIE.
DnexkTpoHHEBIH pecypc arXiv https://arxiv. org/

KpynnelimmM OecriaTHBIA apXWB AJIEKTPOHHBIX HAYYHBIX MyOJNUKAIMi MO pasaenam (U3UKH,
MaTeMaTHKH, WH(GOPMATUKH, MEXaHWKH, acCTPOHOMHM M Ouonoruu. HWmeercss mnoAapoOHbBII
TEMaTU4YEeCKUH KaTalor ¥ BO3MOXHOCTbH [IOUCKA CTaTel 110 MHOKECTBY KPUTEPHEB.

Komnexuus sxypuamos MDPI AG  http://www. mdpi.com/

MHOTOIMCIUINIMHAPHBIA  [TUQPOBOA  HM3AATENBCKUI pecypc, sBisieTcs Iiatgopmoit s
PELEH3UPYEMbIX Hay4YHBIX JKypHaJIOB OTKpbITOro aocryna, m3patomuxcas MDPI AG (basens,
IBetinapus). M3natenscTBo BhiyckaeT Oosiee 120 pa3sHOOOpa3HBIX 3JIEKTPOHHBIX JKYPHAJIOB,
HaXOJISIINXCS B OTKPBITOM JOCTYIIE.

N3natenbcTBO ¢ OTKphITHIM qocTyrom InTech http://www. intechopen.com/

[TepBoe u KpynHekIee B MUPE U3AATEILCTBO, MMYOJIUKYIOIee KHUTH B OTKPBITOM JIOCTYIIE, OKOJIO
2500 wnayunblx w3naHuid. OCHOBHAs TeMaTU4YeCKas HaIlPaBICHHOCTh - (Qusndyeckue u
TE€XHUYECKUE HAYKH, TEXHOJIOTUH, METULIMHCKUE HAYKH, HAYKH O JKU3HU.

baza gannbix xuMudeckux coeaunenuit ChemSpider http://www. chemspider.com/

ChemSpider — sto 6ecmaTtHas xuMudeckas 6a3a JaHHBIX, IPEIOCTABISAIONIASA OBICTPBIN JOCTYII K
Oonee uyeMm 28 MWUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEeHHOH HH(popmammu. Pecypc
npuHaiexut KoponeBckoMmy xumuyeckomy obmectBy BemmkoOpuranum (Royal Society of
Chemistry).

Kosmnekius sxypranos PLOS ONE http://journals. plos. org/plosone/

PLOS ONE — koiekuus ’KypHaJIOB, B KOTOPBIX ITYOJHKYIOTCSI OTYETHI O HOBBIX HCCIIEJOBAHMIX
B 00JIaCTH €CTECTBEHHBIX HaYK M MEAHMIHHBI. Bce KypHanbl pa3MenieHsl B CBOOOIHOM JOCTYIIe
(Open Access), Bce cTaThl TIPOXOIAT CTPOTO€ HAYYHOE PEIICH3UPOBAHHE.

US Patent and Trademark Office (USPTO) http://www. uspto. gov/

BenomcTBo no matenram u toBapHbIM 3HakaM CIIA — USPTO — npexnocraBiseT cBOOOAHBIN
JIOCTYTI K aMEPUKAHCKUM TaTEeHTaM, OIyOJIUKOBAaHHBIM ¢ 1976 T. 1o HacTosIIee Bpemsl.

Espacenet - European Patent Office (EPO) http://worldwide. espacenet.com/

IlaTeHTBI (J'II/I60 IIaTCHTHBIC BaHBKI/I) 6onee 50 HAalMOHAJIBHBIX W HECKOJIbKUX MCEKAYHAPOJAHBIX
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http://journals.plos.org/plosone/
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MaTEHTHBIX OIOPO, B TOM YHCIIe MOTHBIe TeKCTH ateHToB CIIIA, Poccun, @panmuwn, SAnonnn u ap.
11. ®enepanbHblii  WHCTUTYT  NPOMBINIIEHHOM — coOctBenHoctn  (DUIIC)  http://wwwl.
fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypcsl @PUIIC cBobogHOTO HOCTYMA!

-DnexTpoHHble OroieTenu. M3o6perenus. Ilone3nsie Moaeny.

-OTKpBITBIE PEECTPhI POCCUNCKUX M300PETECHUH U 3aSBOK Ha H300pETEHUS.

-Pedepatsr poccuiickux MaTeHTHBIX JOKYMEHTOB 3a 1994-2016 rr.

-IlomHBIE TEKCTBI POCCHMHCKMX MATEHTHBIX JOKYMEHTOB W3 TIOCIETHEr0o OQUIMAILHOTO

OroJuIeTeHS.

5.4. KOHmpOJlb Kauecmea 0ce0enusn npozpammesl cneyuaiumema. Dono OUEHOYHbIX cpedcme

Kontposp kauecTBa OCBOEHHUSI MPOrpamMMbl CHEIUATUTETa BKJIIOYAET B CEOsl TEKYIIUI
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHYI0 M HTOTOBYIO (TOCYIAapCTBEHHYIO HTOTOBYIO)
aTTECTAIMIO0 00YUYaIOIIUXCSI.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH OOECIEUMBAET OICHMBAHHE XOJa OCBOCHUS
JUCITUTUIMH M TPOXOXKICHHS TPAKTUK, NPOMEKYTOUHAS aTTecTalus OOydJaroumumxcs —
OIICHUBAHHE MPOMEKYTOYHBIX U OKOHYATENBHBIX PE3YyJIbTaTOB OOYYEHHsS MO JUCIUILUIMHAM,
MIPOXOKICHUSI IPAKTHUK, BBHITIOJIHEHHS] HAYYHBIX UCCIICTOBAHUIA.

[lepeueHb OLIEHOYHBIX CPEICTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI U THUIOBHIE 3aJaHHUS
JUTSL IPAKTUYECKUX 3aHATUM, KOHTPOJBHBIX pabOT, 3a4€TOB M HK3aMEHOB, PUMEPHYIO TEMATUKY
pedepaTtoB, KypCOBBIX pabOT; HHBIE (QOPMBI KOHTPOJS, IO3BOJSIONIUE OLEHUTH CTEIEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMKN oOy4atomuxcs. OLEHOYHBbIE CpEACTBa MPEACTABICHBI B
pabounx mporpammax JTUCIHILTUH.

l'ocymapcTBeHHass MTOTOBasl aTTECTAlUsl OOYYAIOIIETOCs SBISETCS O00SA3aTENbHON U
OCYIIECTBIISIETCS  TOCIIE€ OCBOCHHMSI MIPOrpaMMbl  CHEHHATUTETa B  IOJIHOM  OObeMe.
['ocynapcTBeHHast UTOroBasi arTecTalys BKJIIOYAET MOATOTOBKY K MPOLIEYPE 3alUThI U 3AIIUTY
BBIMYCKHOM KBaTU(UKAIMOHHON pabOTHI.

@DOHJBI OIEHOYHBIX CPEJACTB IO JUCIUIJIMHAM BBIIIOJHEHBl B BHUJE OTACIBHBIX
JIOKYMEHTOB, SIBJISFOIINUXCS HEOTheMiIeMOr 4acThio fanHoi OOII.

6. PaGoune mporpaMMsbl AUCHHUILIMH
Paboune nporpaMmbl JUCITUIUINH:
Uctopus (uctopus Poccun, BceoOrast uctopus)
WNHoCTpaHHBIN S3bIK
Ounocodus
OKOHOMHKA
Hcropust 1 METOIOJIOTUS] XUMUN
Maremartuka
dusznka
Undopmaruka
BerancimTensHpie METOIBI B XUMUHT
. buonorus ¢ ocHoBaMu 3k00rNN
. O01mas 1 HeopraHu4eckas XUMHSI
. AHanuTHYECKAs XUMHUS
. Oprannyeckas XuMus
. ®uznueckas XUMHUs
. XMMUYECKUE OCHOBBI OMOJIOIMYECKHX MTPOIIECCOB
. BoicokomorekynsipHbIe COeMHEHHS
. X“MUYECKasi TEXHOJIOTHSI
. KBanroBas xumus
. duznyeckue METO bl UCCIIETOBAHMUS
. Komnonnnas xumusa
. CoBpeMeHHas XUMUS 1 XUMHUUYECKasi 0e3011aCHOCTh

RO Noa~®ONE

I I o e e e e e e =
PO OWO~NOUAWNRO
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22. Be3omacHOCTh )KU3HEACATENLHOCTH

23. dusnyeckas KyJIbTypa U CIIOPT

24. Pycckwii SI3bIK U KyJIBTYpa peun

25. Tlenaroruka

26. ®duznyeckas KyJlbTypa U CIOPT (AJIEKTUBHBIC TUCIIATUTAHBI )

27. TlpaBoBejeHue Il XUMHKOB

28. O0mas pusnyeckast XUMH

29. XuMus 2IeMeHTOB

30. MHadopMaIMoHHbIE TEXHOJIOTUN B HAYYHOH JESITETBHOCTH CIICIIMATINCTOB XUMUKOB

31. Peakuuu 1 METO/BI OPraHUYECKOW XUMHUH

32. Xumuieckasi KHHETUKA

33. Karanu3 B OpraHu4ecKoi XUMHUH

34. Tlcuxonorus I XUMHKOB

35. MudopMaiioHHbIE TEXHOJIOTUH TSI XUMUKOB

36. Kypcosas paboTta 110 HeOpraHU4ECKOW XUMHH

37. Kypcoras paboTta 1o opraHn4eckoi XuMuu

38. UuciieHHbIE METOBI B XUMUH

39. JIabopaTopHbIe paOOTHI IO BEICOKOMOJIEKYIISIPHBIM COETHHEHUSIM

40. Kpucrammoxumus

41. CrpoeHue BelecTBa

42. Ponb TUYHOCTH B UCTOPUH TSI XUMHUKOB

43. KynbpTyponorus 1t XHMHKOB

44, Coumoiiorust 1isi XUMHAKOB

45. ColnuanbHO-TTOJINTHIECKAS UCTOPHS VISl XUMHUKOB

46. XuMus TeTepOIUKINIECKAX COeTNHEHHH

47. IlnanupoBaHre MHOTOCTYTIEHYATOTO CHHTE3a B OPTraHNYECKON XUMUN

48. CrnenuaibHbIN OpraHUYeCKUN CUHTE3

49. Crepeoxumust

50. KnacTeps! u aneMeHTOpraHnYecKre COSqMHEHUS

51. CoBpeMeHHbIE METO/IBI TTOMYUYEHHSI U UCCIIEZIOBaHUS HEOPTaHUYECKUX MAaTePHUaJIOB

52. MonekyspHbIi 1U3aliH B OPraHu4eCKONH XUMUHU

53. Metamioopranndeckasi XuMust

54. CuHTe3 HOBBIX MaTEepHUAaIOB HA OCHOBE IUKINYECKUX OPTaHUIECKUX COeTUHEHUI

55. U36paHHbIe IN1aBbl HAYK O MaTepuanax

56. MonekynspHOe MOJETMPOBAHNE B OPTaHUUECKON XUMHU

57. Xumudeckast TOKCUKOJIOTHUS

58. XuMus v TEXHOJIOTHUS arpOXUMHUYECKIX COCTUHEHUI

59. Xumus u OrosoruuecKkasi akTHBHOCTh AIEMEHTOOPTaHNIECKUX COCTMHEHUIH

60. Oprannueckne W THOpPHUIHBIE MAaTepUaNbl M JJIEKTPOHWUKHA, (OTOHUKH UM  CHCTEM

npeoOpa3oBaHus U 3aMacanus SHEPTHH

61. IIpon3BoCTBEHHAs MPAKTHKA: TEXHOJIOTHYECKas TIPAKTHKA

62. Ilpon3BoacTBEHHAs MPAKTHKA: IPEIUTIIOMHAS TIPAKTUKA

63. Ilpou3BoacTBEHHAs MPAKTHKA: HAYYHO-UCCIIEA0BaTENbCKas paboTa

64. Y4eOHast MpakTUKa: 03HAKOMUTEIbHAS TIPAKTHKA

65. IloaroToBka K mpoueAype 3aIlIUThl U 3aIIUTa BHITYCKHON KBAIM(UKAIIMOHHON PabOTHI

66. I'paskaHcKas 3alyTa B Ype3BBIYANHBIX CUTYAIUSIX

67. IlepeBoa HAyYHO-TEXHHUYECKOH JTUTEPATYPHI

68. ®paniy3ckuii A3bIK
Bxomsanux B OOII mo wanpasienuro noaroroBku 04.05.01 - dyrpaMeHTanbHas U MPUKIIaIHAS
XUMHUs, crennanusanus «OpraHuyeckas XUMHUs», BBIIIOJIHEHBI B BUAE OTIEIbHBIX JOKYMEHTOB,
SIBJISIFOIIUXCST HEOTHhEMIIEMON YacThio JanHoit OOII.

7. ®OHABI OLIEHOYHBIX CPEICTB

DOH/IbI OLICHOYHBIX CPEACTB 0 AUCLHUIUIMHAM:
1. Hcropus (ucropus Poccun, BceoOmas ucropus)
2. HMHocTpaHHBIH SI3BIK
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= e A A

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.

dunnocodpus

DKOHOMHKA

Ucropust u METOAOTOTHUS XUMHUH

Maremartuka

®duznka

HNuadopmarnka

BrruuciautenbHbIe METOBI B XUMUU

buonorus ¢ ocHOBaMH SKOIIOTHH

OO61mas 1 HeopraHUYECKass XUMUS

AHanmuTudecKas XuMus

Opranuueckasi XuMus

du3nyeckass XUMHUs

XUMHUYECKIE OCHOBBI OMOJIOTHYECKUX MPOIIECCOB
BricokoMonekynsipHble COCTUHEHUS

XuMudecKast TEXHOJIOTHS

KBantoBas xumus

Du3nuecKue METO bl UCCIIECI0BAHUS

Konmonnuasg xumust

CoBpeMeHHas: XUMUS U XUMHUIecKast 0e301macHOCTh
be3omnacHOCTh )XU3HENEATENBHOCTH

®dusnyeckas KyJabTypa U CIOPT

Pycckuil s13bIK U KyJIbTypa peuu

Ilenaroruka

®dusnueckast KyJIbTypa U CIOpT (JIEKTUBHBIC TUCITUTUIMHEI)
[IpaBoBeneHwE I XUMHUKOB

OO6mas ¢puzndeckast XUMUs

XuMus 371EMEHTOB

NudopMaIimoHHbIe TEXHOJIIOTHU B HAYYHOU JIEATSILHOCTH CICIIHATNCTOB XUMUKOB
Peakuuu u MeTobl OPraHYECKON XUMHU

XuMudeckas KHHETHUKa

Karanus B opranndeckoit Xumun

[cuxonorus s XUMHUKOB

HNudopMaimoHHbIe TEXHOIOTHUH /IS XUMUKOB

Kypcoras pabora 1o HeOpraHM4eCKOH XUMHH

Kypcosas pabora 1o opraHn4ecKor XUMHAN

UwncneHHbIE METOIbI B XUMHH

JlaGoparopHbie pabOTHI 110 BHICOKOMOJICKYJISIPHBIM COSIUHEHUSM
Kpucramnoxumus

CrpoeHue BemiecTBa

Ponp nmuuHOCTH B HCTOPHH TSI XUMHUKOB

KynsTypomorust st XUMHKOB

Couunonorus Ay XUuMUKOB

ConansHO-TIOMUTHYECKAS UICTOPHS IS XHMHUKOB

XUMUS reTepOIMKINYECKUX COeTMHEHUN

IInanupoBanre MHOMOCTYNIEHYATOI'O CUHTE3a B OPraHNYEeCKON XUMUU
CnenuanbHbI OpraHUYeCcKU CUHTE3

Crepeoxumust

Kitactepsr u aneMeHTOPraHUYECKIE COCIMHEHIIS

CoBpeMEHHBIE METO/IbI MOTYUYESHUS U UCCIEA0BAHUS HEOPTAHUUECKUX MaTEPUAIIOB
MonekynapHbIi JU3ailH B OpraHnuecKoil XUMUn
Meramnoopranuueckas XuMust

CuHTE3 HOBBIX MaTepUaIOB HA OCHOBE IIUKINYECKUX OPTaHUYECKUX COCTUHEHUIN
W30panHbIe T1aBbl HAYK O MaTepHUaIax

MonexkynapHOe MOJETHPOBAHUE B OPTaHUIECKOW XUMUHU
XuMmudeckas: TOKCUKOJIOT S

XUMHS U TEXHOJIOTHSI arpOXUMHUYECKUX COCAMHEHUIM

XuMmus 1 ONOIOTHYecKast aKTUBHOCTD IIEMEHTOOPTaHHYECKUX COeTNHEHHIH
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60.

61.
62.
63.
64.
65.
66.
67.

Opranndeckne ¥ THOPWIHBIE MAaTEepPHANbl JUIS DICKTPOHUKU, (QOTOHUKH H
MpeoOpa3oBaHMs U 3aracaHus SHEPTHH

[IpousBoacTBEeHHAS MPAKTUKA: TEXHOJOTUYECKAS TPAKTUKA

[IpousBoacTBEeHHAS MPAaKTUKA: IPEATUIIIIOMHAS MPAKTUKA

IIpon3BoaCTBeHHAS MTPAKTHKA: HAYIHO-UCCIIEIOBATEIhCKas paboTa

Y4eOHas MpakTUKa: 03HAKOMHUTENbHAS TPAKTHKA

[MoxroroBka K mpoIieIype 3allUThl U 3all[UTa BBITYCKHOW KBATM(UKAIIMOHHOMN paboThl
I'paskaHckast 3a1IMTa B YPE3BBIUAUHBIX CUTYALUsIX

IIepeBoa HAYYHO-TEXHUUECKOU JTUTEPATYPHI

68. ®paniy3cKkuil I3bIK
Bxomsumx B OOII mo wanpasnenuro moarotropku 04.05.01 - dyrnaMeHTanbHass U MPUKIAIHAS
XUMHUS, criennanu3anus «OpraHnyeckas XUMHEs», BBITTOJHEHBI B BUC OTIEIbHBIX JOKYMEHTOB,
SIBIIIIOIIMXCS HEOTheMJIEMOH YacThio manHou OOIN.

8. MeToauyeckue MaTepPUAaJIbl MO JUCIHILIMHAM
Metoanueckue MaTepHabl IO TUCIUILIAHAM:

RBOoo~NoOM~MWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

HUctopus (uctopust Poccun, BceoOrast uctopus)
WNHocTpaHHBIH S3bIK

Ounocodus

DKOHOMHUKA

Hcropust u METOAOTOTUS XUMUHI

MaremaTunka

duzuka

HNudopmaruka

BrraucianTeabHbIC METOIBI B XUMUH

buomnorus ¢ ocHoOBaMH 3KOJIOTHUU

OO01ast ¥ HeOpraHUYECKas XUMHUS

AHanmuTHuecKast XUMHUS

Oprannueckasi XUMHUs

dusnyeckass XUMHS

XUMUYECKIEe OCHOBBI OMOJIOTHYECKHX MPOIIECCOB
BricokoMoneKynsipHble COETMHEHUS

XumMu4deckasi TeXHOJIOTHS

KBanToBas xumus

duznyeckue MeTOIBI UCCIIEJOBAHNS

Kosutonmguas xuMust

CoBpeMeHHas: XMMUS U XUMHUYECKast 0€301MacHOCTh
Bbe3onacHOCTE KU3HEACATESILHOCTH

®dusnyeckas KyJabTypa U CIOPT

Pycckuii A3bIK U KyJIbTypa pedn

Ilegaroruka

®dusnveckast KyJabTypa U COPT (3NIEKTUBHBIC JUCIUILIHHEI )
IIpaBoBeneHne 1T XUMHUKOB

OO0mmas ¢puzndyeckass XUMUs

XuMus 3JIEMCHTOB

MudopManoHHbIe TEXHOJIOTUN B HAYYHOH NESITEIHHOCTH CIICIIHATNCTOB XUMHKOB
Peakiiuu 1 MeToapl OpraHMYECKON XUMHUU
XuMudeckass KHHETUKa

Karanus B opranndeckoil Xummu

TIcuxonorus s XUMHKOB

WNHbopMannoHHbIE TEXHOJIOTHH I XHMHUKOB
KypcoBast pabota o HEOpraHU4eCKOW XUMUHU
Kypcosas pabora 1o opraHn4eckol XMMUN
YuciieHHbIE METObI B XUMHH

JlaboparopHbie pabOTHI 110 BEICOKOMOJIEKYJISIPHBIM COSIMHEHUSM

CUCTEM
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40. Kpucraiioxumus

41. CrpoeHue BelecTna

42. Pontb TMYHOCTH B UCTOPHU JUISI XUMUKOB

43. KynbTyponorust 1Jisi XHMHUKOB

44, Couuonorus i XUMHAKOB

45. ConunanbHO-TIOINTHIECKAst HCTOPHS ISl XUMHUKOB

46. XuMHus TeTepOLUKINYECKUX COCTUHECHUI

47. TlnanupoBaHWE MHOTOCTYIICHYATOTO CHHTE3a B OPTaHNIECKON XHUMHUH

48. CrnennajibHbI OPraHUYeCKUil CHHTE3

49. Crepeoxumus

50. KnacTepsl 1 21IeMEHTOPraHUUECKUE COCTMHEHUS

51. CoBpemeHHBIE METO/TBI TIOMYUYESHHS U UCCIIEOBAaHUS HEOPTaHUIECKUX MATEPHAJIOB

52. MonexkynspHbIii AU3aiiH B OPraHUUECKONH XUMHH

53. Meramooprannyeckas XUMUs

54. CunTe3 HOBBIX MaTEPHAIOB HA OCHOBE IMTUKIMICCKAX OPTAHMIECKUX COCTUHEHNN

55. U36paHHbIe TIIaBBl HAYK O MaTepraiax

56. MoekysapHOe MOJCIMPOBAHUE B OPraHUUECKON XUMHUU

57. Xumudeckast TOKCHKOJIOTHS

58. XuMmus v TeXHOIOTHS arpOXUMHYECKUAX COeTUHEHUH

59. Xumus u Oronoruueckasi akTHBHOCTH SIEMEHTOOPTaHUIECKUX COCTMHECHUM

60. Oprannueckue W TUOpPHAHBIE MaTepHalibl S JNEKTPOHHKH, (OTOHMKA UM CHUCTEM

npeoOpa30BaHus U 3allacaHusi SHEPTHU

61. IIpou3BoCTBEHHAs MPAKTHKA: TEXHOJIOTUYECKAs PAKTHKA

62. TIpon3BoCTBEHHAs MPAKTHKA: IPEATUITIOMHAs! TPAKTUKA

63. Ilpou3BoacTBEHHAs MPAKTHKA: HAYYHO-UCCIEA0BaTeNbCKas paboTa

64. YdeOHast MpaKTHKa: O3HAKOMUTENbHAS TIPAKTHKa

65. IToaroToBka K Mporeaype 3ailuThl U 3alUTa BBITYCKHON KBaTHU(PUKAIMOHHONW Pa0OTHI

66. I'paxkmanckas 3aluTa B Ype3BBIYAMHBIX CUTYAIHIX

67. llepeBo HAyIHO-TEXHUYIECKON JIUTEPATYPHI

68. ®paniy3ckuii I3bIK
Bxomsaumx B OOII mo nanpasnenuto noarotosku 04.05.01 - dynnaMenTanbHast U MPUKIIaIHAS
XUMHUS, criennanu3anus «OpraHnyeckas XUMHUs», BBITIOJHEHBI B BUE OTIEIBHBIX JOKYMEHTOB,
SBJISTFOIITUXCST HEOThemJieMol yacThio ganHoi OOIN.
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IIpuioxenus
Mampuya komnemenyuii no nanpagienuio nodzomosku cneyuanucmos 04.05.01 - @ynoamenmanvnan u npuKkIadHas Xumus, cneyuaIu3ayus
«Opzanuueckas xumua»

Kommerennuu

HaunmenoBanue
NUCLUIITUHEI

OOIIEKyJIBTYpPHBIC

O6menpodeccnoHaabHbIE

ITpodeccuonanpubie

YK-1

YK-2

YK-3

VK-4

YK-6

YK-7

VK-8

DR NER

OIl
OIl
OIIK-3
OIl
OIl

(o]
1

OIIK

[MK-1-u

[1K-1-1.1

N
T

[qN

o
=

[1K-1-u.2
I[MK-2-0
[1K-2-1.1
T1K-3-1

I1K-3-u1.1

I[1K-3-1.2

Oo0s3aTenbHAas 4acTh

UcTopus (ucropus
Poccuu, BceoOmas
UCTOpUS)

WnoctpaHHbId S3bIK

duiocodus

OKOHOMHKA

Hcropus n
METOO0JIOTUsl XUMUHU

Marematuka

duzuka

+

+
+

WNudopmartuka

BrruuciaurenbHbIE
METOJIBI B XUMUU

buosorus c
OCHOBaMH DKOJIOTUH

OO0mas u
HEOpraHuyecKas
XAMUS

Anxanutnyeckas
XUMUS

Opranunueckas
XUMHUS

duznueckas XxuMus

XUMHUYECKHUE OCHOBBI
OMOJIOTUYECKUX
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IIpoIecCCOB

BricokoMonexyisipH
bI€ COCIMHEHUS

XuMuyeckas
TEXHOJIOTUSI

KBanroBasg xumus

dusnyeckue METOAbI
HUCCICIOBAaHUA

KOJ'IJ'IOI/II[Haﬂ XHUMMUA

CoBpeMeHHast XUMHSI
U XUMHUYECKas
0€30I1aCHOCTh

besomnacHocTh
JKU3HEIEATEIbHOCTHA

duznueckas
KYyJIbTypa U CIOPT

Pycckunii s13b1K 1
KYyJbTypa peuu

Tlemaroruka

ONEKTUBHBIC
JTUCIMILUTUHEI TI0
¢buznyeckoi
KYJIbTYpE U CIIOPTY

Yacte, hopMupyemas

O0s3aTenbHble TUCLUTUINHEI

[IpaBoBenenue mist
XUMHKOB

O6mras ¢pusznueckas
XAMUSA

Jluneiinas anreOpa
JUISL XUMHKOB

XUMUS JIEMEHTOB +
HupopMaloHHbIe

TEXHOJIOTUH B N
HAay4YHON

JIeSITEeIbHOCTH
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CIICHHUAJINCTOB
XUMHUKOB

Peakuuu n meronasl
OpraHu4eCcKou
XUMUU

XuMuyeckas
KUHETHKA

Karanus B
OpraHn4eCcKon
XUMUU

Ilcuxomorusa mis
XHUMHKOB

Nudopmanronusie
TEXHOJIOTUH JIJIS
XHUMHKOB

KypcoBas paboTta no
HEOPraHWYECKON
XUMUU

KypcoBas pabota no
OpraHU4eCcKOn
XUMUU

YuciaeHHbIE MCTOABI
B XUMHUU

JIaGopatopHsble
paboTHI TIO
BBICOKOMOJIEKYJISIPHBI
M COETMHEHHSIM

Kpucrannoxumus

CtpoeHue BenecTna
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JIMCIHIUTAHEI TIO BBIOOPY

Poinp nmuyHocTH B
HCTOPUH JUJISI XUMHUKOB

Kynbryposorus

Conmosorus

XuMus
FeTEPOLUKINIECKUX
COCIMHEHUN

[InanupoBanue
MHOT'OCTYIIEHYaTOI 0
CUHTE3a B
OpPraHMYECKON XUMUU

CrieninanbHbIA
OpraHMYCCKUN CHHTE3

Crepeoxumust

Kitacreps! u
3JIEMEHTOPraHUYEeCKHUe
COCIUHCHU A

CoBpeMeHHbIE METOIbI
MOJTYyYCHUS U
HCCIIEIOBAHUSA
HEOPraHUYECKUX
MaTEepUAJIOB

MonekysapHbIid TU3aiiH
B OPraHUYeCKON XUMUU

Merannooprannueckas
XUMHUS

CHHTE3 HOBBIX
MaTepuajoB Ha OCHOBE
OUKJINYECKUX
OpPTaHUYECKHUX
COEeTUHEHNN

W36paHHbIe I11aBbI HAYK
0 MaTepuaax

MounekynsspHoe
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MOJICJINPOBAHUE B
OPraHU4eCKO XUMHUHU

Xumuueckas
TOKCHUKOJIOTUS

XUMUS 1 TEXHOJIOTHS
arpOXUMHUYECKUX
COCIUHEHUN

XuMus U
OuoJioruyeckas
aKTHUBHOCTD
3JIEMEHTOOPTAHUYECKUX
COCIUHCHHI

Opranunueckue u
rUOpHIHBIC MaTEPUAITBI
JUTSL SJIEKTPOHUKH,
(OTOHHKHU U CUCTEM
npeoOpazoBaHus U
3aracaHus SHEPTruu

[IpakTuka

IIpousBoacTBeHHAs
MpaKTHKa:
TEXHOJIOTHYECKas
MpaKkTHUKa

IIpousBoacTBEHHAs
MpaKTHKa:
MpEeAIUILIOMHAs
MpaKkTHUKa

[IpounsBoacTBeHHAs
NPaKTHUKA: HAYYHO-
UCCIIEI0BATEIbCKAs
pabota

VYueOHas mpakTUKa:
03HAKOMUTENbHAS
MIPAKTHKA
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IToaroroBka k

3alUTa BBITYCKHOM
KBaJTM (DUKAIIMOHHOM
pabOTHI

I'A

MPOIIeype 3aIIUTHI U

Ype3BbIYANHBIX
CUTYaIUSIX

I'paxxnanckas 3ammra B

TEXHUYECKOU
JUTEPaTyphl

®DaKyJIbTaTUBbI

ITepeBon Hay4yHO-

DpaHIy3CKHI S3bIK

+

+ +

Hnoukamoput 0ocmuiicenus KOMnemeHyuil 8 PAMKAX 0C60eHUA OUCUUNIUH U RPAKMUK RO HANPAGIEHUI0 ROO20MO6KU CREYUAIUCIO08
04.05.01 - @ynoamenmanvnaa u npukiaonas xumus, cneyuanuszayus «Opzanuueckan Xumusn,

Kox v HanmenoBanue
KOMIIeTeHIHH

Kon n HauMeHoOBaHue HHAUKATOPA
JOCTHKeHUS KOMIIeTeHINHI

JAucuuminHabl (MOIYJIHM) M PAKTHKHA

YHnBepcaﬂbele KOMIIETCHIIMHU

YK-1 CriocobeH ocymiecTBIsATh
KPUTUYECKUN aHAIN3
npoOJEeMHBIX CUTyalluid Ha
OCHOBE CHCTEMHOT'0 IT0JIX0/1a,
BbIpabaThIBaTh CTPATETHIO
JEHCTBUAN

VK-1.1 Ananuzupyet npoosieMHYIO
CUTYAaIIHIO KaK CUCTEMY, BBISBIISA €€
COCTABJISIOLINE U CBSI3U MEX/1Yy HUMHU

DKOHOMHKA

Hcropus u MeTO1010T UL XUMUHU

Marematuka

®dusuka

Nudpopmaruka

buonorust ¢ ocHoBaMHU 3KOJI0TUH

XUMHUYECKasi KHHETHKA

Crpoenue BemiecTBa

[ToaroroBka k mporeaype 3auThl ¥ 3alUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

VYK-1.2 Onpeznenser npobemsl B
nH(popManuu, HeOOXOAUMOM /ISl peLICHUS
pOoOJIEMHOM CUTYAIlNH, U TIPOEKTUPYET
MIPOLIECCHI IO UX YCTPAHEHUIO

OKOHOMUKA

Maremaruka

duzuka

buonorus ¢ ocHoBaMU 3KOI0THH
Jluneitnas anredpa Uit XUMUKOB
Mertamnoopranuyeckasi XuMHst
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CuHTEe3 HOBBIX MaTepUaIOB HA OCHOBE LIUKIHMUYECKUX
OPraHUYEeCKUX COCTUHEHUHN

N30pannble TaBbl HAYK O MaTepuaiax

[ToaroroBka K mporeaype 3aiiThl U 3aIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

YK-1.3 Kputruecku OIleHHBAET HAAC)KHOCTh
HMCTOYHUKOB HH(OpMaIuu, paboTaeT ¢
IIPOTUBOPEYUBOI HH(POpMaLIMEN U3 pa3HBIX
HMCTOYHUKOB

Uctopus (ucropust Poccun, BceoOrmast ucropust)
OKOHOMUKA

buonorus ¢ ocHoBaMHU 3KOJIOTHU
HNudopManimoHHbIE TEXHOJIOTUH JJISI XHMUKOB
YucieHHbIE METOJIEI B XMMUH

Ha6opaTopHHe pa6OTLI 110 BBICOKOMOJICKYJIIPHBIM COCIUHCHU M

XUMUA reTepOLUUKINYECKUX COCTUHEHUI

HJ'IaHI/IpOBaHI/Ie MHOT'OCTYIICHYATOI'0O CUHTEC34a B OpFaHquCKOﬁ

XAMHUH
CrnenuaibHbIi OpraHuYeCKui CUHTE3

Crepeoxumusi

Kiacteps! 1 371eMEHTOpraHUYECKUE COSAMHEHUS
VYyebHas mpakTUKa: 03HAKOMUTEIbHAS TIPAKTUKA
[ToaroroBka k mpoueaype 3alrThl U 3a1IUTa BBIITYCKHOU
KBJIM(PUKAITMOHHOMN pabOTHI

VK-1.4 PazpabGaTbIBaeT 1 COAEPKATEIBHO
apTYMEHTHPYET CTPATETHIO PEIICHHS
poOJIEMHON CUTYallMi HAa OCHOBE
CHCTEMHOTO ¥ MEXIUCIUILTTHAPHOTO
MOJIX0/10B

OKOHOMHKA

®dusnka

HNndopmaruka

MertautoopranvecKkasi XumMus

CuHTE3 HOBBIX MaTepUaoB HA OCHOBE LIUKINYECKUX
OpPraHUYECKUX COECTMHEHMM

N36panHble T1aBbl HAYK O MaTepragax

[MonroToBka K Mporeaype 3aIrThl ¥ 3aIUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

YK-1.5 Hcnons3yet g0ruKo-
METOJI0JIOTUYECKUI MHCTPYMEHTAPHM JUIs
KPUTHYECKOW OLIEHKH COBPEMEHHBIX
KOHIIeNIUH GpUI0coOPCKOro U COIHATBLHOTO
XapakTepa B CBOel peaMeTHON o0acTu

DKOHOMUKA

Hcropus u MeTo1010TUsl XUMUU

Crepeoxumust

Knacreps! 1 a3neMeHTOpraHnyecKue CoeqMHEHUs
[ToaroroBka Kk mporneaype 3amuThl ¥ 3alUTa BBITYCKHON
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KBATM(UKAIIMOHHON PabOThI

YK-2. CnocobeH ynpaBisiTh
IPOEKTOM Ha BCEX ATArax ero
AKHU3HEHHOTO LIUKJIa

YK-2.1 ®opmynupyet Ha OCHOBE
MTOCTABIICHHOM MPOOJIEMBI IPOCKTHYIO 3a/1a9y
U CIIOCO0 ee pelIeHus Yepe3 peain3aluio
MIPOEKTHOTO yIIPABJICHUS

XUMUYECKask TEXHOJIOTHSI

CoBpeMeHHbIE METO/IbI TIOJIYYEHUS U UCCIIEI0BAHUS
HEOPraHUYECKUX MaTepUaJIOB

MonekynapHblid TU3aliH B OPraHUYeCKON XUMUU
MerautoopranudecKkasi Xumus

CuHTE3 HOBBIX MaTe€pUaIOB HA OCHOBE IIUKINYECKUX
OPraHUYEeCKUX COCTUHEHUHN

N30pannble T1aBbl HAYK 0 MaTepuaiax
[Ipoun3BocTBEHHAS MPAKTUKA: MPEIAUILIOMHAS TPAKTUKA
[Ipon3BoACTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAs
paborta

[ToaroroBka k mpoueaype 3aluThl U 3a1IUTa BBIITYCKHOU
KBaJTH(HUKAIIMOHHON paboThI

VYK-2.2 PazpabaTpiBaeT KOHIETIIHIO TPOSKTA
B paMKax 0003Hau€HHOW POOJIEMBI:
dbopMyIupyeT 1enb, 3a1a4u, 000CHOBBIBAET
aKTYyaJIbHOCTb, 3HAYMMOCTH, 0’KU/1aE€MbIC
pe3yIbTaThl U BO3MOXKHEIE C(Eephl HX
MIPUMEHEHHUS

XuMHuecKasi TEXHOJIOTUsl

Peaknun u MeTobl OpraHN4eCKON XUMUHU

YucneHHble METO/IbI B XUMUHU

[Ipou3BoacTBEHHAS TPAKTUKA: HAYYHO-HCCIIEIOBATEIbCKAS
pabota

[TonroToBka K mporeaype 3arThl U 3aIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VYK-2.3 [Tnanupyer He0OX0AUMBIE PECYPCHI,
B TOM YHCJIE, C YUETOM MX 3aMEHIEMOCTH

XuMuyeckasi TEXHOJIOTUS

Peakuuu 1 MeTo1bI OpraHM4eCKON XUMUN
[Ipou3BoicTBEHHAs MPaKTHUKA: MPEAINUIIIIOMHAs IPAKTHKA
[Ipon3BoacTBEHHAs PAKTHKA: HAYYHO-UCCIEA0BATEIbCKAS
paborta

IToaroroBka K npouenype 3alyThl U 3alIUTa BBIITYCKHON
KBJIM(PHUKAITMOHHOM pabOTHI

VYK-2.4 PazpabaTbiBaeT IjIaH peain3anuu
IIPOEKTA C UCIOJIb30BAHUEM UHCTPYMEHTOB
TUTAaHUPOBAHUS

XUMHYecKasi KHHETHKA

YucneHable METOAbI B XUMUHN

[Mpou3BoACTBEHHAS MPAKTUKA: MPEIUTUIOMHAS IPAKTHKA
[Tpou3BoOACTBEHHAS MPAKTUKA: HAYYHO-HCCIIEI0BATEIbCKAS
pabota

ITonroroBka K npoueaype 3aluThl U 3allUTa BEITYCKHOM

224




KBATM(UKAIIMOHHON PabOThI

VYK-2.5 Ocy1iecTBiasieT MOHUTOPHHT X0J1a
peanu3any IpoeKTa, KOPPeKTHUPYET
OTKJIOHEHMSI, BHOCUT JIOIIOJTHUTENIbHBIE
M3MEHEHMS B IUIaH pealln3alliy IIPOeKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH
YYaCTHUKOB IPOEKTa

[Ipou3BoicTBEHHAS TPAKTUKA: IPEAUTUIOMHAS IPAKTHKA
[IpousBoIcTBEHHAS TIPAKTHKA: HAYIHO-UCCIIEA0BATEIbCKAS
pabora

[ToaroroBka K mporemxype 3aiiThl ¥ 3alIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI

VK-3. Crnocoben
OpPraHU30BBIBATH  PYKOBOIUTH
paboToil KOMaH/IbI,
BBIpa0aThIBasi KOMaHIHYO
CTPATETHIO JIUISl TOCTHYKECHUS
IMOCTaBJICHHOM 1IN

VYK-3.1 BeipabGaTeIBaeT CTpaTETHIO
COTPYJHUYECTBA U HA €€ OCHOBE OPTaHHU3yeT
0TOOp WICHOB KOMAH]IbI JUIsl JOCTHIKCHHSI
IOCTABJICHHOM LETN

[Tenaroruka

[Icuxomnorus nas XUMHUKOB

JlabopaTopHbie pabOThI 110 BEICOKOMOJIEKYIISIPHBIM COSAMHEHUSM
[ToaroroBka K mporieype 3aiiThl ¥ 3alUTa BBIITYCKHON
KBaJTH(HKAIIMOHHON paboThI

VYK-3.2 [Inanupyer u KoppekTupyet padboty
KOMaH/Ibl C Y4€TOM HHTEPECOB,
0COOEHHOCTEN ITOBEIEHNS 1 MHEHU €€
YJICHOB

Ilenaroruka

XUMUYECKasi KHHETHKA

[Icuxomnorus nmas XUMHUKOB

KypcoBas paboTta o HeOpraHu4ecKoi XuMHUH

JlaboparopHble pabOThI IO BHICOKOMOJIEKYISIPHBIM COSTUHEHUSIM
[ToaroroBka k mpoueaype 3auThl ¥ 3alIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VK-3.3 Pazpemiaet KOHQIUKTHI 1
MIPOTHBOPEYHS MIPH JIEIOBOM OOIIEHUH Ha
OCHOBE Y4eTa HHTEPECOB BCEX CTOPOH

[Temaroruka

XuMuyeckasi KHHETUKa

[Icuxomnorus s XUMHUKOB

[Toaroroska K npouenype 3alyThl U 3aIIUTa BBIITYCKHON
KBJIM(PUKAITMOHHOM pabOTHI

VYK-3.4 Opranusyet JUCKyCCHUHU IO 331aHHOMN
TeMe U 00CYXJIeHUE Pe3yIbTaTOB pabOTHI
KOMaH/Ibl C MPUBJICYEHHUEM OINMOHEHTOB
pa3pabOTaHHBIM UJIESIM

Ilenaroruka

XuMuyeckass KHHETHKA

[ToaroroBka K nmpoueaype 3aluThl U 3ali1uTa BITYCKHOU
KBaJIM(PHUKAIIMOHHOM pabOTHI

VYK-3.5 [Tnanupyer koMaHIHYIO paboTy,
pacmpeznessieT MopydeHus U AeJIeTHpyeT
MIOJTHOMOYHS YJI€HaM KOMaH/Ibl

ITemaroruka
[MonroToBka K Mporeaype 3aIrThl ¥ 3aIUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

VYK-4. CnocobeH npuMeHsTh
COBpPEMEHHBIC
KOMMYHHUKATHBHbIE

YK-4.1. YcTaHaBIMBaeT U pa3BUBAET
npodecCuOHATbHBIC KOHTAKTHI B
COOTBETCTBHH C NOTPEOHOCTSIMH COBMECTHOM

HNHOCTpaHHBIN SA3BIK
be3omacHOCTb KU3HENCATEIbHOCTH
Pycckuil sI3bIK U KyJIbTypa peuu
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TEXHOJIOTHH, B TOM YHUCJIE Ha
MHOCTPaHHOM(BIX) sI3bIKe(ax),
JUISL aKaJIEeMUYECKOT0 U
npogecCHOHaTBHOTO
B3aMMOJICHCTBUS

IEATeNIbHOCTH, BKJIIOYas OOMEH
uHpopManuei 1 BEIpabOTKy €AMHOM
CTpaTeruy B3auMOICHCTBHS

[IpaBoBeneHue At XUMHUKOB

WNudopmanroHHble TEXHOJIOTUH TSI XUMUKOB

KypcoBas paboTa 1o HeopraHu4eckoi XuMHH

VY4yeOHas MpaKkTUKa: 03HAKOMUTENIbHAS TPAKTHKA
[ToaroroBka K mpoiietype 3aliThl U 3alIUTa BBIITYCKHOM
KBaJTM(UKAITIOHHON pabOTHI

DpaHIy3CKHUM S3bIK

VYK-4.2. CocraBisieT, epeBoIuT U
PEMAKTHPYET pa3INIHbIC aKaIEMUICCKUE
TEKCTHI (pedeparsl, 3cce, 0030PbI, CTaThU U
T.11.)

HNHOoCTpaHHBIN SA3bIK

KypcoBast paboTa 10 HEOpraHM4eCKOW XUMUU
CoBpeMeHHbIE METO/IbI TIOJYYEHUS U UCCIIEA0BaHUS
HEOPraHUYECKUX MATEPHAIIOB

MonekyaapHbIid TU3aliH B OPraHUYeCKON XUMUH

XUMUS U TEXHOJIOTUSL arPOXUMUYECKUX COCIMHEHUN
XuMus 1 OUooruyecKkas akTUBHOCTh 3JIEMEHTOOPTraHUYECKUX
COCTUHEHUN

Opranuyeckue U ruOpUAHBIE MaTEPUAIIBI ISl SJIEKTPOHUKH,
(OTOHMKH U CHCTEM NPeoOpa30BaHUs U 3allacaHUs SHEPTHU
[Ipon3BOACTBEHHAS MPAKTUKA: TEXHOJIOIMYECKas IIPaKTUKa
[Ipon3BoacTBEHHAs NPaKTHUKA: PEAJANUIIIIOMHAs IPAKTHKA
[Ipon3BOACTBEHHAs MPAKTUKA: HAYYHO-UCCIEA0BATENbCKAS
pabora

[ToaroroBka k nmpoueaype 3alnThl U 3alIUTa BBITYCKHON
KBaTM(PHUKAIIMOHHOHN paboThI

[IepeBoa HAyYHO-TEXHUYECKON JTUTEPATYPBI

DpaHIy3CKUH A3BIK

VK-4.3. IlpeacrasisieT pe3ynbTaThl
aKaJeMHUYeCKON U MpoQpecCuOHaNbHON
JeSITeIbHOCTH Ha Pa3IMYHBIX MyOINYHBIX
MEPOTIPUSATHSIX, BKITFOUAsT MEXTyHAPOIHBIE,
BbIOMpas HanOosee MoAXOo AU Gpopmar

WNHOCTpaHHBIN SA3bIK

Kypcosast paboTa o opraHu4eckoil Xummun
[Tpou3BocTBEHHAS TPAKTHKA: HAYYHO-HCCIIEIOBATEIbCKAS
pabota

[MonroToBka K Mporeaype 3aIrThl ¥ 3aIUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

VYK-4.4. ApryMeHTUPOBaHHO U
KOHCTPYKTUBHO OTCTauBaeT CBOU MO3ULMH U
UJIeN B aKaJIEeMUYECKUX U

WNHOCTpaHHBIN SA3bIK
Pycckuii s13bIK U KyJIbTypa peuu
[Ipon3BOICTBEHHAs MPAKTHKA: HAYYHO-UCCIIEA0BATENbCKAS
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npodeccnoHaNbHbBIX JUCKYCCUSAX Ha
rOCyJIapCTBEHHOM sA3blke PD 1 HHOCTpaHHOM
SI3bIKE

pabora

[ToaroroBka K mporemaype 3aiyThl ¥ 3alIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI

[TepeBo HAYYHO-TEXHUUYECKOM JIUTEPATYPHI

VK-5. Crnocoben
AQHAIM3UPOBATH M YYUTHIBATH
pa3HooOpa3ue KyJibTyp B
MIPOIIECCE MEKKYITBTYPHOTO
B3aUMOJIEHCTBHS

VYK-5.1. Ananuzupyer BaxHeilune
UJIC0JIOTUYECKHUE U LIEHHOCTHBIE CUCTEMBI,
copMHpOBABIINECS B XOA€ UCTOPUUYECKOTO
pa3BUTH; 0OOCHOBBIBAET aKTYaJIbHOCTh UX
HCII0JIb30BAHUS [IPU COLIUAJIBHOM U
po¢eCcCHOHATILHOM B3aUMOJIEHCTBUU

Hcropus (ucropust Poccuu, BceoOmast uctopusi)
dunocodus

Ucropus u meTogonorust XumMuu

du3nUecKre METO/IbI UCCIIETOBAHMS
[IpaBoBenenue At XMMHUKOB

Postb TUYHOCTH B HCTOPUU /TSI XHMHUKOB
KynpsTyponorus

Conuonorus

VYyeOHast mpakTHKa: 03HAKOMHUTEIbHAS MPAKTUKA
[TonroroBka K mporeaype 3auThl ¥ 3aIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

VYK-5.2. BeicTpanBaeTconuaibHOe U
npodeccroHaIbHOE B3aUMOICHCTBHE C
Y4eTOM 0COOEHHOCTEH OCHOBHBIX (POpPM
HAy4YHOT'O U PETUTHO3HOIO CO3HAHUS,
JIEJIOBOM U 0011eH KYyJIbTYpBI
MpEeJCTaBUTENIEH IPYTUX STHOCOB U
KOH(EeCCHH, pa3IMIHBIX CONMATBHBIX TPYIT

Hcropus (ucropust Poccuu, BceoOimas uctopusi)
dutocodus

HcTopus u MeTo10J10TUsl XUMHUH

[TonroToBka K mporeaype 3arThl U 3aIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VK-5.3. Oo0ecrieunBaer CO3JaHne
HEIMCKPUMHUHAITUOHHOU cpenbl
BSaHMOHeﬁCTBHH HpI/I BBITIOJTHCHUHN

npodeccnoHaNbHBIX 3a7a4

Ucropus (uctopust Poccuu, BceoO1as uctopusi)
WNHOCTpaHHBIN SA3bIK

dunocodus

HcTopus n METOIOJIOTHST XUMHH

[TonroToBka K mporueaype 3aluThl U 3allUTa BBITYCKHON
KBJIM(PHUKAITMOHHOM pabOTHI

YK-6. CniocobGen onpenensiTs u
peaM30BbIBATH TPUOPHUTETHI
COOCTBEHHOM JEATENLHOCTH H
CIIOCOOBI €€
COBEpIICHCTBOBAHMUS Ha
OCHOBE CAMOOIICHKHU M

VK-6.1. OueHuBaer CBOU pecypchl U UX
npenesnsl (JITYHOCTHBIE, CHTYaTHBHEIE,
BpPEMEHHBIE), ONITUMAJIBHO UX UCIIOIB3YET
JUTSL YCHIETITHOTO BBITTOJIHEHUS TIOPYYEHHOTO
3aJaHMs

DKOHOMUKA

AHanutruyeckast XUMHUS
Opranunueckast XuMust

duznueckas XUMHAS

KBaHTOBas xumMus

duznuecke METOIBI NCCIIEJOBAHUS
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06pa30BaHI/I${ B TCUECHHE BCCH
KHU3HHU

Konnounnnasa xumus

[Tenaroruka

OO6mmas ¢puznvecKas XuMus

WNudopmanroHHble TEXHOJIOTUN B HAYYHOH 1S TEIbHOCTH
CIELHATIMCTOB XUMUKOB

Peakuuy 1 MeTobI OpraHN4eCKON XUMUHU

[Icuxonorus ajis XMMUKOB

WNudopmanroHHble TEXHOJIOTUH ISl XUMUKOB

YuciieHHbIE METO/Ibl B XUMUU

JlabopaTopHbie pabOThI 110 BEICOKOMOJIEKYIISIPHBIM COSAMHEHUSM
Kpucramnoxumus

Ponpb nu4HOCTH B MCTOPUU AJI1 XMMHUKOB

KynpTyponorus

Conuonorus

XUMHUS TeTEPOLMKINYECKUX COCIMHEHUN

[mannpoBaHre MHOTOCTYIIEHYATOI0 CHHTE3a B OPraHMYE€CKOM
XUMUU

CrieunanbHbI OPraHUYECKUN CUHTE3
MertautooprandecKkasi XuMus

CuHTE3 HOBBIX MaTepUaJIOB HAa OCHOBE LIMKIMYECKUX
OPraHUYEeCKUX COCTMHEHUHN

N30panHble TTIaBBI HAYK O MaTepuanax

[Ipou3BoicTBEHHAs MPAaKTUKA: HAYYHO-UCCIEA0BATEIbCKAs
pabora

[ToaroroBka K npotieiype 3aluThl ¥ 3alIUTa BBIITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboThI

YK-6.2. Omnpenensier IpUOPUTETHI
po(ECCUOHATILHOTO POCTa U CIIOCOObI
COBEPIIIEHCTBOBaHUSI COOCTBEHHOM
JesITeTbHOCTH HA OCHOBE CAMOOLIEHKH 10
BBIOPAHHBIM KPUTEPHSIM

JIuneitHast anredpa JUisi XUMHKOB

[Icuxomnorus 1 XUMHUKOB

Ponp nuuHOCTH B MCTOpUU AJ11 XMMHUKOB
Kyneryponorus

Couunonorus

[ToaroroBka K npotieiype 3aluThl U 3alIUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

YK-6.3. BeicTpanBaeT ruOKyto

Jluneiinas anredpa 11 XUMHKOB
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npodeccuoHalbHYIO TPAEKTOPHIO,
HCIIOJIb3Ys] MHCTPYMEHTHI HEIIPEPBIBHOTO
o0pa3oBaHMsl, C y4€TOM HAKOILJICHHOTO
OTIBITa PO ECCUOHATBHOMN IEATETLHOCTH U
JUHAMHYHO U3MEHSIONIMXCS TpeOOBaHMIA
pBIHKA TpyJa

Ponp nMuHOCTH B MCTOpUH JUIsI XUMHUKOB
Kyneryponorus

Couunonorus

Crepeoxumusi

Kitacrepsl u a3neMeHTOpraHn4ecKue CoeAMHEHUS
CoBpeMeHHbIE METO/BI TIOJYUEHUS U UCCIIEA0BaHUs
HEOPraHWYECKUX MaTepUaloB

MonekyapHbIid TA3aliH B OPraHUYECKON XUMUHU
[ToaroroBka k mpoueaype 3aluThl U 3al1UTa BBIITYCKHOU
KBaJTH(HKAIIMOHHON paboThI

VYK-7. Cnocoben
MO//IEPKUBATH

JIOJKHBIN YPOBEHb
bu3nIecKom
HNOJArOTOBJIEHHOCTH IS
o0ecreyeHns TOJIHOLEHHON
COLIMAIBHOW U
npodeccuoHaNbHOM
JeSITeIbHOCTH

YK-7.1. BriOupaer 3m0poBbecOeperaromime
TEXHOJIOTUU  JUIS TIOJJEP)KAHUS 3J0OPOBOTO
o0pasa >KM3HH C Y4eTOM (PHU3UOJOTHYECKUX

ocoOeHHOCTEH Oprann3mMa | yCIIOBUH
peanu3anuu npohecCHOHATBHON
JEATSILHOCTH

duznyeckas KyJabTypa U CIIOpT

DJIEKTHBHBIC TUCIUIUIMHBI TI0 (PU3UYECKON KYJIbTYPE U CIIOPTY
[ToaroroBka K mporemaype 3anyThl ¥ 3alIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

YK-7.2. Ilnanupyet cBoe pabouee u
CBOOOTHOE BpEeMs JJI1 ONITUMAIILHOTO
coueTaHusi PU3NYECKOM U YMCTBEHHOM
Harpy3ku u obecreueHus
paboTocnocoOHOCTH

dusnueckas KyiIbTypa U CIIOpT

DNeKTUBHBIE JUCIUILIHHBI IO PU3HYECKOH KyJIbTYpe H CHOPTY
[TonroToBka K mporeaype 3anThl ¥ 3aIIUTa BBITYCKHON
KBaJTH(PHUKAIIMOHHOHN paboThI

VYK-7.3. CobnroaeT u mporaraniupyer
HOPMBI 3J0POBOTO 00pa3a KHU3HU B
PA3JIMYHBIX ) XU3HCHHBIX CUTyallUsAX U B
npodecCHOHATIBHOM AESITeTbHOCTH

dwusnueckas KyiIbTypa U CIIOpT

DJeKTUBHbIE JUCHUIUIMHBI IO (PU3UYECKON KYIbTYpPE U CIIOPTY
[TonroToBka K mporeaype 3arThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VK-8. CriocobeH co3maBath U
MO/IJIEPKUBATh O€30T1acHbIE
YCIIOBHS )KM3HEAEATEIBbHOCTH,
B TOM YHCIIE TIPH
BO3HHMKHOBCHHUU
YPE3BBIYANHBIX CUTYALNI

VK-8.1. Ananuzupyet (pakTopbl BpeIHOTO
BIIMSTHHSL DJIEMEHTOB CPE/Ibl OOUTaHUS
(TEXHUYECKHX CPEACTB, TEXHOJIOTMYECKHX
MPOLECCOB, MAaTEPHUAJIOB, 3TAaHUN 1
COOpY>KEHHH, TPUPOIAHBIX U COLIMATIBHBIX
SIBIICHU)

XUMHYECKUE OCHOBBI OMOJIOTHUECKUX MPOIIECCOB
BriCOKOMONEKYISAPHBIE COEUHEHUS

CoBpeMeHHast XUMHS 1 XUMHU4YecKasi 6€30macHOCTh
be3omacHOCTE KU3HEAECATEIbHOCTH

XHUMHS DJIEMEHTOB

XUMUA U TEXHOJIOTHUS arpOXUMHYECKUX COCIUHEHUIN

Xumusi 1 OUOTOTHYECKass aKTUBHOCTD DJIEMEHTOOPTaHUYECKHUX
COE€TUHEHUI

Opraanydeckue U THOPUIHBIC MAaTePHANTBI JUISI SJIEKTPOHUKH,
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(OTOHMKH U CHCTEM MPEOOPA30BAHUS U 3aaCaHUS SHEPTHH
[IpousBoicTBEHHAS TIPAKTHKA: TEXHOJOTHYECKAs MPAKTUKA
[Ipou3BoicTBEHHAS TPAKTUKA: IPEAUTUIOMHAS IPAKTHKA
[ToaroroBka K mporeaype 3aiyiThl ¥ 3alIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

I'paxxmanckast 3a1KTa B YPE3BBIYANMHBIX CUTYAIHSIX

VYK-8.2. Unentudunupyet onacHbie U
BpEIHBIE PAKTOPHI B paMKax
OCYIIECTBIISIEMOM JICATEIILHOCTH

OOwast 1 HeopraHuyecKast XUMHs

AHanutuueckas XUMHUs

duznyeckas XUMHUs

du3nyecKkue METOAbl UCCIIEIOBAHUS

Komnonnnasa xumus

CoBpeMeHHass XUMHUS M XUMHUYECKasi 0€301TacHOCTh
be3onacHOCTb KU3HENEATENIBHOCTH

Karanms B opraHn4eckoi XuMuu

MouekynsipHO€ MOAEIUPOBAHUE B OPraHUUECKON XUMUU
XuMuyeckasi TOKCUKOJIOTUs

XUMUS U TEXHOJIOTUS arPOXUMUYECKUX COCIMHEHUN

XuMus 1 OUooruyeckas akTUBHOCTh 3JIEMEHTOOPTraHUYECKUX
COEIMHEHU N

Opranudeckue U rHOpUAHBIE MaTEPHAIIBI ISl SJIEKTPOHUKH,
(OTOHMKH U CHCTEM MPeoOpa30BaHUA U 3aMacaHUs SHEPTHH
[ToaroroBka K npotieiype 3aluThl ¥ 3alIUTa BBIITYCKHOM
KBaTM(PHUKAIIMOHHOHN paboThI

I'paxnanckas 3amuTa B Ype3BbIYAWHBIX CUTYalMsIX [ paxkiaHckas
3alMTa B YPE3BbIUYANHBIX CUTYALUAX

VK-8.3. BeisiBnsier nmpo0OiiemMbl, CBsI3aHHBIE C
HapyLIEHUsIMU TEXHUKU O€30MacHOCTH Ha
pabouemM MecTe; TpelTaraeT MEpOTPHITHIX
o NPEJOTBPAILCHHIO Ype3BbIUaiiHBIX
CUTYyalHil

OO61as 1 HeopraHuyeckasi XUMHUs

AHanmUTUYECKast XUMUS

Oprannyeckasi XuMHust

dusnueckas XUMUS

CoBpeMeHHast XUMHS 1 XUMHU4YecKasi 6€30macHOCTh
be3onacHOCTh KU3HEAEATEIBHOCTH

Peakunu u MeTOIbI OpraHUYECKON XUMUU

XUMUS IeTepOLUKINYECKUX COCTUHEHUI

[imannpoBaHre MHOTOCTYIIEHYATOI0 CHHTE3a B OPraHUYE€CKON
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XUMUU

CrennanbHbIi OpraHUYECKUIN CUHTE3

MonekynsspHOE MOJIETUPOBAHUE B OPraHUYECKON XUMHUH
XuMuyecKasi TOKCUKOJIOTHsI

VYyeOHasi mpakTHKa: 03HAKOMUTEIbHAS MPAKTUKA
IToaroroska K nmpoueaype 3aluThl U 3alIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

I'paxxnanckas 3anuTa B Ype3BbIUAHBIX CUTYaIHSIX

VYK-8.4. Pa3bsicHseT npaBuiia MOBEACHUS TIPU
BO3HUMKHOBEHHMH YPE3BBIYANHBIX CUTYyaLIUN
MPUPOJIHOTO U TEXHOTEHHOTO
IIPOUCXOXKACHHUS; OKa3bIBAET MEPBYIO
MIOMOIIb, OMTUCBIBAET CIIOCOOBI y4acTHs B

CoBpeMeHHast XUMHS 1 XUMU4YecKasi 0€30MacHOCTh
be3omacHOCTh KU3HEACATSIEHOCTH

[ToaroroBka K mporexype 3aiiThl U 3aIIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

OIIK-1Cnocoben
aHAJTM3UPOBATh,
UHTEPIPETUPOBATH U
0000111aTh

Pe3YIIBTATHI
IKCIEPUMEHTATBHBIX

U PaCUETHO-TEOPETHUECKUX
paboT XMMUYECKOH
HaHpaBHeHHOCTI/I

BOCCTaHOBUTEIBHBIX ['paxxnanckas 3ammTa B Ype3BbIUAMHBIX CUTYaIIUSIX
MEpONPUSITHUIX
Oo6menpodeccuoHaTIbHbIE KOMIIETEHIMHU
MaremaTuka
HNudopmaruka

OIIK-.1. CucremaTu3upyer 1 aHaJTU3UPYET
pe3yJIbTaThl  XMMHMUYECKUX IKCIIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a TaKKe
pE3yJIBTaThI

pac4yeToB CBOMCTB BEUIECTB U MAaTEPUAJIOB

BrruncnuTensHbple METO/IbI B XUMUU

OO61as u HeopraHuyeckass XMMHUs

AHanuTuyeckas XuMus

Oprannueckasi XUMus

dusnueckas XuMus

XUMHUYECKUE OCHOBBI OMOJIOTMYECKIX TPOIIECCOB
BricokoMoneKyIsipHble COeAMHEHUS

XuMHIUecKasi TEXHOJIOTUs

KBanToBas xumus

du3nUecKrue METO bl UCCIIETOBAHMS

Konnonnnas xumus

CoBpeMeHHAasE XUMHUS M XUMHUYECKasi 0€301acHOCTh
Kpucrannoxumus

CtpoeHue BemecTa

[Tpou3BoaCTBEHHAS MPAKTUKA: TEXHOJOTMYECKasl TPaKTHKa
[Tpon3BoicTBEHHAS TPAKTHUKA: MPEINTUIOMHAS IPAKTHKA
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[ToaroroBka K mpoueaype 3alUThl U 3al1Ta BHITYCKHOMN
KBaJIM(UKAIIMOHHON pabOTHI

OIIK-1.2. [Ipeqnaraetr HHTEPIPETAINIO
PE3yIIbTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB U
pacueTHO-TEOPETHYECKUX  paboT ¢
UCIOJIb30BAHUEM TEOPETHUECKUX OCHOB
TPaTUIIMOHHBIX U HOBBIX Pa3JelIOB XMMHHU

[Ipou3BoaCTBEHHAS MPAKTUKA: TEXHOJOTHUYECKAs! MPAKTHKA
[ToaroroBka Kk mpoueaype 3allUThl U 3alUTa BHITYCKHOMN
KBaJTM(UKAITIOHHON pabOTHI

OIIK-1.3. ®opmynupyer 3aKII0YCHUS U
BBIBOJIBI IO pe3yJIbTaTaM aHAIH3a
JUTEPATYPHBIX TaHHBIX, COOCTBEHHBIX
IKCTIEPUMEHTAIBHBIX U
PacYeTHO-TEOPETHYECKUX PAOOT XUMHUIECKOM
HaIpaBJICHHOCTH

CoBpeMeHHAast XMMHUS M XUMHUYECKasi 0€301MacHOCTh
Crpoenue BemiecTBa

[Ipou3BoicTBEHHAS TPAKTUKA: IPEIUTUIOMHAS IPAKTHKA
[ToaroroBka K mporeaype 3anyThl ¥ 3alIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

OIIK-2 CnocoGeH npoBOAUTH
XUMHAYECKHI SKCTIEPUMEHT C
UCIIOJIb30BaHUEM
COBPEMEHHOT0 000py10BaHUS,
co0JIr0/1as1 HOPMbI TEXHUKH
0e301acHOCTH

OIIK-2.1PaboTaer ¢ XUMHUUYECKUMU
BEIIECTBAMHU C COOJTIOCHIEM HOPM TEXHHUKHU
0e30MMacHOCTH

OO6m1as 1 HeOpraHU4YecKask XUMUs

AHanuTuyeckas XuMus

Opranuueckasi XuMus

dusnueckas XuMus

Du3nUecKrue METO/IbI UCCIIETOBAHHMS

Konnonnnas xumus

[IpousBocTBEHHAS MTPAKTUKA: TPEIUTUIOMHAS MTPAKTHKA
ITonroToBka K mporeaype 3aluThl ¥ 3alUTa BBITYCKHON
KBJIM(PUKAITMOHHOM pabOTHI

OIIK-2.2. Vcnionb3yeT CyECTBYIOIINE U
pa3pabaTbiBacT HOBBIC METOIUKH ITOTYICHHUS
Y XapaKTepH3aliy BEeIIeCTB U MaTepHalloB
JUTSL pelIeHust 3a1a4 nMpodeccuoHaIbHOMI
JeSITEeIbHOCTH

Oprannyeckast XuMus

[Ipou3BoicTBEHHAs MPaKTHUKA: MPEAINUIIIIOMHAs IPAKTHKA
IToaroroBka K npouenype 3alyThl U 3aIIUTa BBIITYCKHON
KBJIN(PUKAITMOHHOM pabOTHI

OIIK-2.3. TIpoBOIUT MCCIIEAOBAHUS CBOHCTB
BEIIECTB U MAaTEPHAJIOB C UCIIOJIb30BAHUEM
COBPEMEHHOTO HAYIHOTO 000PYI0BaAHUS

AHanuTuyeckas XUMHUs

duznyeckas XUMHUA

duznyeckue METOAbl UCCIIEIOBAHUS

[Ipon3BocTBEHHAs PAKTUKA: TEXHOJOTMYECKas PAKTHKA
[Ipou3BoicTBEHHAs MPaKTUKA: MPEAIUIIIIOMHAs IPAKTHKA
[ToaroroBka K npouenype 3alyThl U 3alIUTa BBIITYCKHON
KBaJIM(PUKAITMOHHOM pabOTHI
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OIIK-3. Ciocob6eH NpUMEeHSITh
pacueTHO-TEOPETUICCKUE
METO/IbI JUTSl U3YYEHUS CBOMCTB
BEIIICCTB U MTPOIIECCOB C UX
Y4aCTHEM, HCIIOJIb3Ys
COBPEMEHHOE MTPOTrPAMMHOE
obecneueHre u 0a3bl JaHHBIX
pohecCHOHATLHOTO
Ha3HAYEHHS

OIIK-3.1. IIpumeHsieT TeOpeTUIECKUe 1
MOJTYIMITUPUYECKUE MOJIEITIH [IPU PEIICHUH
3aJja4 XUMUYECKOI HaIpaBJIeHHOCTH

Maremaruka

dusnka

BoruncnuTenbHble METOIBI B XUMUU

OOm1ast 1 HeOpraHUYeCKasi XUMHS

AHanuTuyeckas XuMHUs

Opranunueckasi XuMust

duznyeckas XUMHUs

XUMUYECKask TEXHOJIOTHS

KBanToBas xumus

Du3nUecKre METO/IbI UCCIIETOBAHMS

Komnonanas xumus

Kpucramnoxnmus

[IpousBoicTBEHHAs MPAKTUKA: TEXHOJIOTHYECKAs MPAKTUKA
[Ipou3BoacTBEHHAS IPAKTUKA: MPEIAUTUIOMHAS IPAKTUKA
[ToaroroBka K mporierype 3aiiThl ¥ 3alIUTa BBITYCKHOM
KBaJTH(HKAIIMOHHON paboThI

OIIK-3.2. Mcronb3yeT cTaHapTHOE
porpaMMHOe oOecIieueHne u
CreLUaTU3UPOBaHHbIE 0a3bl JaHHBIX MTPH
peleHnn 3a1a49 IpoQecCHOHATBHOM
JeSTeNbHOCTH

HNudopmaruka

BrranciutensHpie METOIBI B XUMHU

XuMHuuecKkasi TEXHOJIOTUs

KBanToBas xumus

dusnyuecKue MEeTOo bl UCCIET0BaAHMS

Kommongnaa xumust

Kpucrannoxumus

[TonroToBka K Mmporeaype 3anThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

OIIK-4. Cnocoben
IUTAHUPOBATh PabOTHI
XUMHYECKON HAIIPaBIEHHOCTH,
oOpabartbIBaTh U
UHTEPIPETUPOBATD
IIOJIyYEHHBIE PE3YJIBTAThI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHNUN U
MPAKTUYECKUX HaBBIKOB

OIIK-4.1. Mcrionb3yeT 6a30Bble 3HAHUSA B
00JTaCTH MaTEeMAaTUKA U (PU3UKH TIPH
IUTAHUPOBAHUM PAOOT XUMHUYECKOM
HaTpPaBICHHOCTH

MaremaTuka

duzuka

KBanToBas xumus

[IpousBoicTBEHHAS TIPAKTUKA: TEXHOJIOTHYECKAs MPAKTUKA
[ToaroroBka k mporeype 3auThl U 3aIUTa BBITYCKHON
KBaJIM(UKAIIMOHHON pabOTHI

OIIK-4.2. OGpabatbIBaeT JaHHBIE C
HCIOJIb30BAHUEM CTaHIAPTHBIX CIIOCOOOB
anMpPOKCHMAITIH YMCICHHBIX XapaKTePUCTHK

Nudopmaruka
BoruncnuTenbHblE METO/IBI B XUMUN
[ToaroroBka K npoiieype 3aiuThl ¥ 3alIUTa BBITYCKHOMN

233




peLIeHUs] MAaTEeMaTUIECKUX U
du3nveckux 3amaq

KBATM(UKAIIMOHHON PabOThI

OIIK-4.3. UHTeprpeTupyeT pe3yibTaThl
XUMHUYECKHUX HAOTIOICHHIA C
UCIIOJIb30BaHUEM (PH3HUECKIX 3aKOHOB U
MPEICTABICHUI

dusuka

XUMu4ecKkasi TeXHOJIOTHs

[Ipou3BoaCcTBEHHAS IPAKTUKA: IPEIAUIUIOMHAS IPAKTUKA
[ToaroroBka Kk mpoueaype 3allUThl U 3alUTa BHITYCKHOMN
KBaJIM(UKAITMOHHON pabOTHI

OIIK-5. Cnocoben
UCIIOJIb30BATh
nHpopManmoHHbIE 0a3bI
JAHHBIX U aJalTHPOBATh
CYIIECTBYIOIIUE MPOTPaMMHbBIE
MPOIYKTHI JIJIsl peIICHUS 3a1a4
npoQeCCUuOHATILHON
JESATEIILHOCTH C yUETOM
OCHOBHBIX TPEOOBaHMIA
UH(POPMALMOHHOM
0e30MacHOCTH

OIIK-5.1. Mcnonb3yer coBpeMeHHsble [T-
TEXHOJIOTUH Npu cOope, aHallu3e U
MPECTaBICHUN UHPOPMAITUU XUMHYECKOTO
npoduIst, COOI01ast HOPMBI U TpeOOBaHUS
MH(POPMAIIMOHHOHN 0€30MaCHOCTH

HNudopmaruka

BrruncnuTensHbpie METOIbI B XUMHU

XUMH4ecKkasi TeXHOJIOTHs

Du3nUecKrue METO/IbI UCCIIETOBAHHMS

[ToaroroBka K mpoueaype 3alUThl U 3alUTa BBITYCKHON
KBaJTH(HKAIIMOHHON paboThI

OIIK-5.2. Vcnonb3yeTr cTaHAapTHBIC U
OPUTHHAIILHBIC TTPOTPAMMHBIC ITPOTYKTHI,
IPHU HEOOXOIMMOCTH aANTUPYS UX JIJIS
penreHus 3a1a npodeCcCHOHaTBLHON
JEATEILHOCTH

HNudopmaruka

Du3nUeCcKre METO/IbI UCCIIETOBAHHMS

[Tpou3BoaCTBEHHAS IPAKTUKA: TEXHOJIOTHYECKAs IIPAKTHKA
[Ipou3BoacTBEHHAS IPAKTUKA: PEIAUTUIOMHAS IPAKTHKA
[ToaroroBka K mpoueaype 3alUThl U 3alUTa BHITYCKHON
KBaJTH(HUKAIIMOHHON paboThI

OIIK-6. Ciocoben
MIPEJICTABIISITh PE3YJIbTATHI
npodeccuoHaNbHOM
JIEATEIbHOCTH B YCTHOM U
nuchbMeHHOU (hopme B
COOTBETCTBUU C HOPMaMHU U
NpaBUJIAMH, IPUHSITHIMH B
poeCCHOHATHLHOM
cooO1uiecTBe

OIIK-6.1. [TpencraBnser pe3ynbTaTsl paboThI
B BUJI€ OTYETa 0 CTaHJapTHOU dopme Ha
PYCCKOM $I3bIKE

BrruucnuTenbHbple METO/IbI B XUMUU

buosorust ¢ 0CHOBaMHU 3KOJIOTHH

OO1w1ast 1 HeOpraHuyecKast XUMHs

XuMHIUecKasi TEXHOJIOTUs

du3nyuecKue MEeTOo bl UCCIIETOBAHMS

[Tpou3BoaCcTBEHHAS IPAKTUKA: TEXHOJOTHUYECKAs! MPAKTHKA
[Ipou3BoacTBEHHAsA MPAKTUKA: MPEAUIUIOMHAS IPAKTHKA
[TonroToBka K mporeaype 3anThl ¥ 3aIIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

OIIK-6.2. [TpencraBmnser HHPOPMAITUIO
XMUMUYECKOT0 COAECPIKAaHUS C yUeTOM
TpeboBaHul OubIMorpaduyecKkoi KyiabTypbl

buonorus ¢ ocHOBaMu 3KOJIOTUU

XuMHuecKasi TEXHOJIOTUs

[MonroToBka K Mporeaype 3aIrThl ¥ 3aIUTa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

OIIK-6.3. '0OTOBHUT IpE3eHTAIHIO 110 TEME
paboThI U IPEJICTABIISIET €€ Ha PYCCKOM U
AHTJIMHICKOM SI3BIKaX

WNHOCTpaHHBIN SA3bIK
buosorus ¢ 0CHOBaMHU 3KOJIOTUH
Pycckuil s13b1K 1 KyJlbTypa pedn
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[ToaroroBka K mpoueaype 3alUThl U 3al1Ta BHITYCKHOMN
KBaJIM(UKAIIMOHHON pabOTHI

OIIK-6.4. TIpencraBnsieT pe3yabTarsl paboThl | NHOCTpaHHBIN S3BIK

B BUJIC HAYYHOH IMyOIMKAIK (TE3UChI Pycckuii s13bIK U KyJbTypa pedu
JI0KJIa/1a, CTaThsl, 0030p) Ha PyCCKOM U IToaroroBka K npouenype 3alyuThl U 3aIlUTa BBITYCKHON
AHTJIMICKOM SI3bIKE KBaJIM(UKAITMOHHON pabOTHI

IIpodeccnonanbHbIe KOMIIETEHITUT

XUMUs 3JIEMEHTOB

Peakuuy n MeTobl OpraHNnYeCcKON XUMUHU

Karanms B oprann4eckoi XuMuu

KypcoBas paboTa 1o HeopraHu4eckoil XUMHH

Kypcogas pabora 1o opraHm4eckoil XuMuu

YuciieHHbIE METO/Ibl B XUMUU

JlabopaTopHbie pabOThI 110 BEICOKOMOJIEKYIISIPHBIM COEAMHEHUSM
XUMHUS TeTEPOLMKINYECKUX COCIMHEHUN

[mannpoBaHre MHOTOCTYIIEHYATOIO0 CHHTE3a B OPraHUYECKOM
XUMUU

CreunanbHbI OPraHUYECKUN CUHTE3

CoBpeMeHHbIE METOABI TIOJYUEHUS U UCCIIEN0BaHUS

[IK-1-H. Cnocoben
IUIAHUPOBATh PaboTy U
BEIOMPATh aJICKBATHBIC METO/IBI

CIICHIS HAVIHO [1IK-1-n.1. CocraBasier oOmuii miaxn HEOPraHUYECKNX MAaTEpUAJIOB
P i UCCJIEIOBaHMS U I€TAJIbHBIC IIJIaHbI MouneKymsIpHBIi 113aliH B OpraHUYECKON XUMUN
UCCIIEI0BATENbCKHUX 33/1a4 B -
OTJENbHBIX CTAAUM MertannoopraHnudeckasi XuMus

BbIOpaHHOW 00JaCTH XUMHH,
XUMHYECKON TEXHOJIOTHN WIH
CMEXHBIX C XMMHEH HayKax

CHHTE3 HOBBIX MaTepUaOB HA OCHOBE UKINYECKUX
OPraHUYEeCKUX COCTUHEHUHN

N30panHble TTaBBI HAYK O MaTepuanax

MosnexynspHOoe MOJIETUPOBAHUE B OPTaHUIECKON XUMHUH
XuMHUecKasi TOKCUKOJIOTUS

XUMHS ¥ TEXHOJIOTHST arPOXUMHYECKUX COCTMHEHUN
XuMus 1 OUOJOTHYECKass aKTUBHOCTh DJIEMEHTOOPTaHMUECKHUX
COCTUHEHUN

Opranudeckuie U THOPUIHBIE MATEPUAIIBI IJIS DTIEKTPOHUKH,
(hOTOHUMKHU U cHUCTEM TTPeoOpa30BaHUsI U 3aTlaCaHUsI YHEPTUH
[Ipon3BoCTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAs
pabora
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[ToaroroBka K mpoueaype 3alUThl U 3al1Ta BHITYCKHOMN
KBaJIM(UKAIIMOHHON pabOTHI

[TIK-1-1.2. BeiOupaeT 3KkcriepuMeHTaIbHbIC U
PacYeTHO-TEOPETUICCKIE METO/IbI PEIICHHSI
MOCTABJICHHOW 33]]auu UCXOJIS U3
MMEIOIIUXCS MAaTEPHATLHBIX M BPEMEHHBIX

pecypcoB

OO6mmas ¢puznvecKas XuMus

JIuneiinas anredpa Ui XUMUKOB

XUMHS 3JIEMEHTOB

NHudopmanmoHHbIe TEXHOJIOTHH B HAYYHOU JIEATEITHHOCTH
CIELUATUCTOB XUMHUKOB

XUMHUYECKask KHHETHKA

Karanus B oprannyeckoi XuMuu

NudopmanroHHbIe TEXHOJIOTHH TSI XUMHKOB

KypcoBas paboTa no opraHuueckoii XuMuu

JlabopaTopHbie pabOThI 110 BEICOKOMOJIEKYIISIPHBIM COSIMHEHUSM
Kpucramnoxumus

CrpoeHue BemiecTBa

XUMHUS T€TEPOLMKINYECKUX COCTMHEHUN

[imannpoBaHre MHOTOCTYIIEHYATOIO CHHTE3a B OPraHUYECKON
XUMUU

CrieunanbHbI OPraHUYECKUN CUHTE3

Crepeoxumusi

Knacreps! 1 aneMeHTOpraHnyecKue CoeqMHEHUS
MonekynsgpHOe MOJIETUPOBAHUE B OPraHUYECKON XUMHUH
XuMHu4ecKasi TOKCUKOJIOTUS

[Ipon3BoCTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAs
paborta

[ToaroroBka k mpoueaype 3alrThl U 3a1IUTa BBIITYCKHOU
KBJIM(PUKAITMOHHOM pabOTHI

[IK-2-1. Cnoco6eH mpoBOIUTh
NaTeHTHO-UH(OPMAIIMOHHBIC
UCCIIEIOBaHMs B BEIOPaHHOM
o0yacTu XUMHUH U/UITN
CMEXHBIX HayK

[1K-2-1.1. TTpoBoANT TIOMCK
CHEIHATM3UPOBAHHON HH(POPMAITUU B
MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX TaHHBIX

HNHudopmanoHHble TEXHOJIOTUN B HAYYHOH 1€ TEIbHOCTH
CHEIHAIMCTOB XUMUKOB

WudopmanoHHbIe TEXHOJIOTUH JUTsI XUMUKOB

JlaGopaTopHbie pabOTHI 110 BEICOKOMOJIEKYIISIPHBIM COEIMHEHUSM
XUMUs TeTEPOLUKINYECKUX COETUHEHNI

[InannpoBaHME MHOTOCTYIIEHYATOI'O CHHTE3a B OPraHUYECKON
XUMHH

CrnenuanbHblidi OPraHNYECKU CHHTE3
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MertamioopraHuyeckast XuMus

CuHTE3 HOBBIX MaTEpUAIOB HA OCHOBE LIUKINYECKUX
OpPraHUYECKUX COeIMHEHUN

W36panHbie TIaBBl HAYK O MaTepHraiax

MornekyasipHOe MOJEIMPOBAHUE B OPIraHUYECKON XUMHUU
XHUMHUYECKask TOKCUKOJIOTUS

IIpon3BoacTBEeHHAs IPAKTHUKA: HAYYHO-HCCIIEI0BATENbCKAS
paborta

[TonroroBka K mpoueaype 3aliuThl U 3alUTa BbITYCKHON
KBaJTH(HKAIIMOHHON paboThI

CoBpeMeHHbIE METO/IbI TIOyYEHUS U UCCIIEI0BaHNUS
HEOPTraHWYECKUX MaTEPUAJIOB

MonekynsipHbIi TU3aiiH B OpraHUYECKON XUMUHU

XUMHS ¥ TEXHOJIOTHSI arPOXUMHUYECKUX COCTMHEHUN

XuMus U OUONOrHYecKas aKTUBHOCTh JIEMEHTOOPTaHHYECKHUX

[1K-2-u.2. AHanu3upyeT u 00001Iaer COEIMHEHUN

pe3yNbTaThl IATEHTHOIO MOKCKa 1Mo Tematuke | Oprannyeckue U ruOpuIHbIe MaTeprabl A JIEKTPOHHKH,

MPOEKTa B BEIOpAHHOW 00JIaCTH XUMUHU (OTOHUKH U CUCTEM MPEOOPa30BAHUS U 3aMlaCaHUs YJHEPTHH

(XMMHYECKOM TEXHOJIOTHH ) [IpousBoicTBEHHAs MPAKTUKA: HAYYHO-HCCIEA0BaTEIbCKAs
paborta

IToaroroska K npouenype 3alyThl U 3aIIUTa BBIITYCKHON
KBJIM(PUKAITMOHHOM pabOTHI

IlepeBon HAyYHO-TEXHUUYECKOM JIMTEPATYPHI
DpaHIy3CKUH A3BIK

Kypcosast paboTa o HeOpraHM4eCKOW XUMUU

IIK-3-u. Ciocoben Ha ocaoe | [1K-3-1.1. CucremaTusnpyeT HHGpOpMAIIHIO,
[Tpon3BoicTBEHHAS TIPAKTHKA: HAYIHO-UCCIIEA0BATEIbCKAS

KPUTAYECKOTO aHAIU3a nony4yeHnyto B xone HUP u HUOKP, aGoTa

pesynbraroB HUP u HUOKP AQHAJIM3UPYET €€ U COMOCTABIIAET C p .
[ToaroroBka K mpotierype 3aluThl U 3aIIUTa BBITYCKHON

OLICHMBATh MEPCIIEKTUBBI UX JUTEPAaTypHBIMU JaHHBIMU .
KBaJIM(UKAITMOHHON pabOTHI

IPAKTUYECKOr0 IPUMEHEHUS U
XHMHS 3JIEMEHTOB

IPOIOJDKEHUS paboT B [1K-3-1.2. Onpenenser BO3MOXKHbIE .

. WNudopmanroHHble TEXHOJIOTUU B HAYYHOH J1eATEIbHOCTH
BbIOpaHHON 00JaCTH XUMHH, HaIpaBJIEHUs Pa3BUTHUS padbOT U
. CHEIHaMCTOB XUMUKOB
XUMHMYECKON TEXHOJIOTHU UM | IEPCHEKTUBBI IPAKTUYECKOTO IIPUMEHEHUS .
. Peakuuu 1 MeTo1pl OpraHM4eCKON XUMUN
CMEXHBIX C XMMHEH HayKax MOJIYYEHHBIX PE3yIbTaTOB

XuMH4yeckas KUHETUKA
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KypcoBas paboTa 1o HeopraHu4eckoi XuMHH

KypcoBas paboTa 1o opraHmuecKoil XuMuu
Crepeoxumust

KrnacTephb! 1 31eMeHTOpraHNYeCKHe COCTMHEHUS
CoBpeMeHHbIE METO/bI TIOJYYEHUS U UCCIIEI0BaHUS
HEOPTaHMYECKUX MATePUAIOB

MonekyaapHbli TU3aliH B OPraHUYECKON XUMUU
[IpousBoicTBEHHAS TIPAKTHKA: HAYIHO-MCCIIEA0BATEIbCKAS
pabora

[ToaroroBka K mporeaype 3aiyThl ¥ 3aIIUTa BBITYCKHON
KBaTM(UKAITMOHHONW PabOThI
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