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1. OBIIIME ITOJIOKEHUSA

Hay4nplii paboTHUK

OcHoBHasi npodeccuoHAIbHASA 00pPa30BaTe/IbHAS MPOrPAMMa BbICIIEr0 00Pa30BAHUS —
NMporpaMMa MOATrOTOBKH CHENHAJUCTOB (majiee — mporpamma cnemuanaurera, OOII
clenuaauTeTa), peannsyeMas B COOTBETCTBUU C  (emepalbHBIM  TOCYJApPCTBEHHBIM
o0pa3oBaTeNbHbIM CTAaHJAPTOM BBICIIETO OOpa3oBaHHs (eAepalbHBIM TOCYIapPCTBEHHBIM
OroKeTHBIM 00pa30BaTENbHBIM YUPEKJICHUEM BBICIIET0 00pa3oBaHUs
«Poccuiickuil XMMHUKO-TEXHOJIOTHYeCKUil yHuBepcuteT umeHu [l WM. MengeneeBay mno
HanpasneHuto noaroroBku 04.05.01 - dyngameHTanbHas U MPUKIAHAS XUMUS, CIICIIHATH3AIUS
«Opranuueckas XHUMHS», [PEICTaBIsSeT COOOH KOMILJIEKC OCHOBHBIX XapaKTEPUCTHK
o0pa3oBaHMs, OPTraHU3ANHOHHO-TIEAArOTUYECKUX YCIOBHMA, (opM aTTrecTanuu, KOTOPBIN
MpeJICTaBICH B BUJEC OOIIEH XapaKTepUCTHKH MPOrpaMMbl CHELHaTuTeTa, Y4eOHOro IUIaHa,
KaJICHIApHOTO Y4eOHOTo rpaduka, pabouux MporpamMM TUCIUIUIHH, TPOrpaMM IIPAKTHK, (OHIOB
OILICHOYHBIX CPE/ICTB, METOJINYECKUX MATEPHAIIOB.

HopMaTuBHBIE JOKYMeHTbI /UIi Ppa3padOTKH MNpPOrpaMMbl  CHeNHAJIMTETa IO
HAINPaBJICHUIO MOATOTOBKHU COCTABIISAIOT:
0 @enepanbHblii 3akoH OT 29 nexadps 2012 romga Ne 273-d3 «O06 obpazoBanuu B Poccuiickoii
Oenepannn» (B pea. Penepanpabix 3akoHOB 0T 07. 05.2013 Ne 99-®3, 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-®3, ot 28. 06.2014 Ne 182-®3, ot 21. 07.2014 Ne 216-D3, ot 21.
07.2014Ne256-®3, o121. 07.2014Ne262-D3, 0131.12.2014Ne489-D3, 0131.12.2014
Ne 500-@3, ¢ usm., BHeceHHbIMH DenepanbabiM 3akoHOM oT 04. 06.2014 Ne 145-®3 wu
®enepanbHbIM 3aKOHOM OT 6. 03.2018 Nel7-D3);
O Ilopsimok pa3paboTKH NPUMEPHBIX OCHOBHBIX O0Opa30BaTEIbHBIX MPOTPAMM, MPOBENEHUS HX
OKCHEpPTH3bl W BEIEHUS peecTpa MPHUMEPHBIX OCHOBHBIX O0pa3oBaTelbHBIX MPOrPaMM,
YTBEpKIEHHBIH nprkazoM MunoOpHayku Poccun ot 28 mast 2014 roma Ne594;
0O PenepanabHbIN rocy1apCTBEHHBIH 00pa30BaTeNbHbIM CTaHAAPT MO0 HAMPABJICHUIO MOATOTOBKU
(crermmanpHOCTH) 04.05.01 dyHmameHTanpHas W NPHUKIATHAS XUMHS M YPOBHIO BBICIIETO
00pa30BaHus CHEeNHAINTET, YTBEPKACHHBIH NpukazoM MunoOpHayku Poccun ot 13 utonsg 2017
rona Ne652 (manee — ®I'OCBO);
O [lopsgok  opraHuzalMM UM OCYLIECTBIEHHS  0Opa30BaTENIbHOW  JEATENIBHOCTH 10
o0Opa3oBaTeNbHBIM IpOrpaMMaM BbICIIEro oOpa3oBaHMsl — Mporpammam OakajgaBpuara,
nporpaMMaM — MarucTparypsl, IporpaMmaM  CIELUAIWTeTa, YTBEPXKJIEHHBIH  MPHUKa30M
MunobpHayku Poccum ot 5 ampens 2017 roma Ne 301 (mamee — Ilopsimok opraHu3amuu
00pa3oBaTeNbHON AEATEIbHOCTH);
O Ilopsamok mpoBeneHUs TOCYAApPCTBEHHOW WTOTOBOM aTTECTAlMM 10 O00pa30BaTEIbHBIM
IporpaMMamM BBICIIIEro 00pa3oBaHUs — MporpaMmamM OakajaBpuaTa, IporpaMMaM CrelraaIuTera
U TporpaMMaM MarucTparypbl, YTBEp>KICHHbINH NMpukazoM MunHobpHayku Poccum ot 29 urons
2015 r. Ne636;
O IlonoxeHne O MpakTUKEe OOYYAIOIIMXCS, OCBAMBAIOIIMX OCHOBHBIE MNpPO¢ecCHOHATbHbIE
o0Opa3oBaTeNbHbIE IPOrPaMMBbI BBICIIETO 00pa30BaHus, YTBEPKACHHOE MPUKAa30M MUHOOpHAYKH
Poccuu ot 27 HostOpst 2015 . Ne1383.
O Ipodeccuonansubiii cTangapt Ne 32 crieruainucT 1Mo Hay4HO-HUCCIIEI0BATENbCKUM U ONBITHO-
KOHCTPYKTOPCKUM pa3paboTKaM, YTBEPKIEH MpHKa3oM MMHHHCTEpPCTBA TpyAa U COLUAIBHON
3aumthl Poccuiickoit @enepamun ot 4 mapra 2014 r. N 121n. (kom 40. 011, ypoBenb
kBanuukarmu 7, D/01.7, D/03.7)

OO01asi XapakTepuCTHKA IPOrpaMMBbl CIIEMAJIUTETA



Lesabi0 mporpaMmbl cneHUAJTUTETA SBISCTCS CO3MAHUE Ul OOYYAIOIIMXCS YCIOBHHA
JUIA TIPHOOpPETeHUsT HEOOXOAMMOTrO JUIS OCYIIECTBICHUS MPO(ECCHOHATBHONW EesTEIbHOCTH
YPOBHS 3HaHWH, YMEHUH, HABBIKOB, OIBITA JESTEIBHOCTH M MOJITOTOBKH K 3aIUTE BBITYCKHON
KBaJTM(PHKAIIMOHHOHN paboTHI.

[Tonydenne o0Opa3oBaHHs TIO MPOTpaMMe CIIEHUAIUTETa JOIYCKAaeTCsl TOJNBKO B

00pa3oBaTesbHOM OpraHu3aliy BhICIIET0 00pa3oBaHus (fajiee — OpraHu3aius).
OOyuenune o 00pa30BaTENBHOI MPOrpaMMe BBICILIETO 00pa30BaHMs — IIPOrpaMMe CIICIUAIUTETa
B 00pa3oBaTeNbHONW OpraHM3allii OCYIIECTBIsIETCSs B OYHOM Qopme oOyueHus. OObem
nporpamMmsl crienuanurera cocrapisier 300 3a4eTHBIX eQUHUIL (Jlajiee — 3.€.) BHE 3aBHCHMOCTH
oT (GopMBbl 00ydeHUs, TPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJOTHH, pealn3aluil MporpaMMbl
CIIEUATINTETa C HCIIOJIb30BAHUEM CETEBOH (POPMBI, pean3aliy MPOrPaMMBbl CIICHHATUTETA 110
UH/IMBUIYAIbHOMY Y4€OHOMY IUIaHY.

Cpox nosydenust o0pa3oBaHuUs 110 TPOTPAMMe CIICUATTUTETA:

— B O4HOW (opme OOydeHHUs, BKIIOYAs KAHHUKYJBI, HPEIOCTABISIEMbIC IOCIE MPOXOXKIACHHS
rOCY/IapCTBEHHOM UTOTOBOM aTTECTAalluy, COCTABIISIET SiIeT.

— 1pu 00y4eHHMH 0 UHAMBUyaTbHOMY yueOHOMY IUIaHy MHBANUO0B U jul ¢ OB3 MoxeT ObITh
YBEJIMYEH IO WX 3asBJICHUIO HE Oosiee yeM Ha | TOx MO CPaBHEHUIO CO CPOKOM IIOJIyYECHUS
00pa3oBaHMs, YCTAHOBICHHBIM JUISI COOTBETCTBYIOIIEH (GOPMBI 00ydeHUSI.

O0bem nporpaMMbl CHEUATUTETA, peaTu3yeMbIi 32 OJIMH YY€OHBIN T'OJl, COCTaBJIsET HE
6omee 70 3.e. BHE 3aBHCHUMOCTH OT (DOpMBI OOy4YEHHS, NPUMEHIEMBIX 00pa30BATEIBHBIX
TEXHOJIOTUH, peaju3aluil TPOrpaMMBl CIEIHANINTETa C HCIOIb30BAaHHEM CEeTeBOW (opmbl,
peamu3ani  MPOrpaMMbl  CHENHMAJIWTETa 10 HWHAMBHIYaIbHOMY yueOHOMY IutaHy (3a
UCKJTIOYCHHEM YCKOPEHHOT0 00y4eHusl), a Mpu yckopeHHoM o0ydenuu — He 6osee 80 3.e.

[lpu peanuzamuy TPOrpaMMBbl  CIICHUAIUTETa OpPraHMU3alMs BIpPaBe MPUMEHSTH
JJIEKTPOHHOE O0YYEHHE U JUCTAaHIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

[Ipu oOyyeHMM MWl C OTPAHWUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI 3JIEKTPOHHOE
o0y4eHHe M JMCTAaHLIUOHHBIE O0pa30BaTEIbHBIE TEXHOJOTMU JOJDKHBI IPEayCMaTpUBaTh
BO3MOXHOCTb IPHEMa-Tiepeiadd HHPOPMAIUU B TOCTYITHBIX JJIs HUX (popmax.

Peanuzanus mporpamMmbl CHELHANIUTETa MOXET OCYIIECTBIATHCS OpraHM3alueil Kak
CaMOCTOSITENILHO, TaK M ITOCPEIICTBOM CETEBOM (POPMEI.

OOpasoBarenbHasi JEATEIBHOCTh IO MpPOTrpaMMe CIHEIHaTUTeTa OCYIIECTBISIETCS Ha
roCyIapCTBEHHOM s3blke Poccuiickoi @enepannu, €ClIM HUHOE HE OMNPEACIICHO JIOKAIbHBIM
HOPMAaTHBHBIM aKTOM OpPIraHU3alUH.

CTpyKTypa nporpaMmsbl ClelHATUTETA BKJIOYAET ciaeayIomue 0JJ0KH:

bnok 1 «/Iuctumnunsl (Moaynn)y;

brnok 2 «IIpaktukay;

brnok 3 «['ocynapcTBeHHast UTOrOBasi aTTECTALIUS.

B pamkax mporpamMMbl CrieIIHaINTeTa BBIIEISIOTCS 00s3aTeNbHAsl YacTh U 4acTh, opMHUpyeMast
Y4aCTHUKaMHU 00pa30BaTEIbHBIX OTHOILIECHU.

CTpyKTYpa 1 00beM NPOrpaMMbl ClIEHHATHTETA

O0bem nporpamMMsl ClielIHAJIUTETA B
CTpyKTypa nporpaMmmsbl crieliuajauTeTa
3a4eTHBIX eIHHHIIAX
IucuMmiImHbl (MOIYJIH) He MeHee 225
O0s3arenbHast 4acTh 153
bJuox1
Uactb, popmMupyemasi y4aCTHUKAMHU 53
00pa3zoBaTeNbHBIX OTHOIICHHI
IMpakTuka He menee 39
si3aTelIbHAs 4acTh 16
buok 2 Obssare ¢
Uactb, popMupyemasi yayacCTHUKAMHU 1
00pa3oBaTeNbHBIX OTHOIICHUM
baok 3 I'ocynapcrBennas UTOr0Bas] 6-9




aTTecTainus
O06s13aTenbHas 4acThb 6
O0BeM MpOorpaMMbl CIICIIAATUTETA 300

K o6s3aTenbHON YacTu MpOrpaMMBbl ClIEUAIUTEeTa OTHOCATCS AUCUUILTUHBI (MOIYIN) U
MPaKTHKHU, obecrneunBaroniue GopMupoBanrue o0uenpopecCHoHaNbHBIX KOMIIETEHIIUH, a TaKkkKe
npodecCHOHATBHBIX KoMIeTeHI, ycrtaHoBiaeHHbIX [IOOIl B kadyectBe 00s3aTenbHBIX (IIpU
HaJTUYHH ).

B o6s3aTenbHy0 9acTh NPOrpaMMBbl CHIEIIMATIUTETA BKIIOYAIOTCS, B TOM YHCIIE:

- TUCHUIUIUHBI (Momynu) 1o ¢unocoduun, ucropun (uctopun Poccum, BceoOiel ucTopun),
MHOCTPAaHHOMY SI3bIKY, 0€30I1aCHOCTH KU3HEACIATEILHOCTH B paMKax bioka 1
«IucuummmHbpI(MOTYIH )»;

- JUCIUIUTMHBI (MOIYJIH) TIO (PU3UYECKOM KYIbTYpE U CIOPTY, peaau3yembie B pamkax bioka 1
«lucuummHpI(MOTYIH )».

[IporpaMma cnieranuTeTa 10JDKHA 00SCIIeYNBATh PEATU3AIIMIO JUCIIUILTAH (MOTYIICH)

1o pu3nveckoi KynbType U CIopTy:

- B oObeme He MeHee 2 3.e. B pamkax bioka 1 «/luctmmmuaei(MoLyn)»;

- B oObeme He MeHee 328 akaJleMHUYECKHUX YacOB, KOTOpBIE SBISIOTCS OO0S3aTENbHBIMU IS
OCBOCHHS, HE IMEPEBOAATCSA B 3.€. U HE BKIIOYAIOTCS B OOBEM NPOTpaMMBbl CICHUAIUTETA, B
paMKax 3JeKTUBHBIX AUCHUILIMH (MOAYNIEH) B OUHOU opme 00ydeHHUs.

JucuuiumHel (MOAYNN) 1O (DPU3UYECKON KYIbTYpe M CHOPTY pEeau3yIOTCS B MOPSIAKE,
ycraHoBiaeHHOM Opranuzanueid. lns unaBanuaoB u jun, ¢ OB3 Opranuzanusi ycTaHaBIMBAcT
0COOBII MOPSAIOK OCBOSHHS IUCHMIUIMH (MOZYJEH) Mo (U3NYECKOH KyIbType M CHOPTY C
YU€TOM COCTOSIHUS UX 30POBBSL.

JucuutuimHel (MO M) M IPAKTUKHU, obecniedynBaromuye (GopMHUpPOBaHNE YHUBEPCATHHBIX
KOMIIETEHIIN, MOTYT BKJIIOUAThCS B 003aTENIbHYIO YacTh IPOrpaMMBbI CIIEIIMAIUTETa U B YaCTh,
bopMEpyeMyr0 y4acTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHA.

O6beM 00s13aTeNbHOI YacTH, 6e3 ydera 00beMa rocy1apcTBEHHOW UTOTOBOM aTTecTalluH,
JIOJDKEH COCTaBIATH HEe MeHee 60 mpoIeHToB 001ero oobsemMa MmporpaMmbl CIIeIIHAINTETA.

Opranuzanus JODKHA NPeAOCTaBIATh MHBanuAaM U jaunaM ¢ OB3 (Mo ux 3asBieHuIo)
BO3MOXXHOCTh OOy4YeHHsI TO TIPOTrpaMMe CIEIHaUTEeTa, YYUTHIBAIOMIEH OCOOCHHOCTH UX
NCUXO(U3UUECKOTO PA3BUTHUS, HWHAMBUAYAJIBHBIX BO3MOXHOCTEM M TpU HEOOXOAMMOCTH
o0ecrieunBaroIeil KOPPEKIUI0 HAPYIICHWH Pa3BUTHS W CONMAIBHYIO aaNTaldio YKa3aHHBIX
JIMIL.

O0beM KOHTAKTHOM pabOThl OOy4arolUXcs C MpernojaBaTesieM IpU POBEICHUU
y4eOHBIX 3aHATUH IO HporpaMMe CIelUaTuTeTa JO/DKEH COCTaBJATh HpU OYHOM ¢opme
oOyuenust He MeHee 60 mporeHTOB o0mIero oObeMa BPEMEHH, OTBOJUMOIO HA pPEATHM3aINI0
JTUCIUTLIAH(MOTy IEH ).

TpeboBanus K MocTynamuemMy
TpeOGoBaHMsI K TOCTYMAOLIEMy OINpPEENsAoTcsa (enepanbHbIM 3aKOHOJATEIBCTBOM B
oOmactu oOpaszoBaHus, B ToM uucie [lopsakoMm mpuema Ha oOydeHHe MO 0Opa30BaTENbHBIM
porpaMMaM BBICIIET0 00pa3oBaHUs — MpOrpaMMaM CIIEIUATUTETa Ha COOTBETCTBYIOIIHA
y4eOHBIH roI.

2. XAPAKTEPUCTHUKA MPO®ECCUOHAJIbHOU JEATEJIBHOCTH
BBIITYCKHUKOB

2.1 Obaacth 1 cepa npodeccHoOHATBbHOI JeATeJbHOCTH BbITYCKHUKA

JleaTenbHOCTh  BBITYCKHUKOB ~HAlpaBleHAa Ha pelieHue mnpobieM, TpeOyromux
NpUMEHEHUsS (YHIAMEHTaJbHBIX 3HAHUN B OOJIACTM XMMHUU U PEAIbHOM CEKTOpE SKOHOMMKH
(Ip¥ IPOM3BOJICTBE PA3IMYHBIX BUAOB MPOAYKIIUU C UCTIOIb30BAHUEM XMMUYECKUX pEareHTOB,
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n00BIYe W TiepepadOTKe MPHUPOMHBIX HCKOMAEMBIX). BBIMYCKHUKH CIIENUAINATETa TIO0 XUMHH
OCYILECTBIISIIOT HAayYHO-UCCIIEA0BATEIbCKYIO JEATEIbHOCTh B COCTaBE HAyYHOI'O KOJUIEKTHBA,
3aHUMAIOTCS TMPAKTHUYECKUM TPUMEHEHHEM (YHIAMEHTAIBHBIX 3HAHUH B OOJIACTH XUMHH C
[ENBI0 TOJy4eHUsT HOBBIX 3HAHWM, pa3pabOTKM HOBBIX METOJIOB TIIOJYYEHHS BEIIECTB U
MaTepHaIoB, ONTUMH3AIMY TEXHOJIOTHYECKUX MPOIECCOB.

Obnactu mnpodeccroHabHOW jAeATeNnbHOCTH W (Wim) chepbl  mpodeccCuoHaTbHON
NeSITEIPbHOCTH, B KOTOPBIX BBINYCKHUKH, OCBOWBIIME NPOTPAMMY CIICHHUAIATETa, MOTYT
OCYIIECTBIISATH MPO(PECCHOHATBHYIO IEATEIBHOCTB!

- OOpaszoBanne u Hayka (B cdepe OCHOBHOIO U cpeaHero oOmero o0pa3oBaHUs,
npodeccHoHaTbHOTO O00y4YeHUs, CpeIHero Mnpo(ecCHOHAILHOTO W BBICHIETO OOpa30BaHUSA,
JIOTIOJTHUTEIILHOTO 00pa3oBaHus, B chepe HayUHBIX HCCIICIOBaHUN);

BBIMyCKHUKH MOTYT OCYIIECTBIISATH MPO(PECCHOHATBHYIO JESITEIbHOCTh B APYTHX
obnmactsax u (win) cdepax mnpodhecCHOHATBLHOW NEATSIbHOCTH IPH YCIOBHU COOTBETCTBHS
YPOBHS UX OOpa30BaHUS W TOIYYEHHBIX KOMIIETEHIMH TpeOOBaHUSAM K KBaJH(pHUKAIIUN
pabOTHHKA.

Tumbr  3agay = mpodecCHOHATBHONW  JESATETBHOCTH  BBITYCKHUKOB:  HAay4HO-
HCCIIE0BATEIbCKU.

[lepeyeHb OCHOBHBIX OOBEKTOB MPOPECCUOHATIBHON JEATEIBHOCTH BBITYCKHHKOB:
XUMHYECKHE JIEMEHTBI, BEIIECTBA, MAaTePHAaJIbl, CHIPHEBBIE PECYPCHI, XUMHUYECKHE TPOLECCH U
SIBJICHHS;, TPOPECCHOHATIBPHOE 000pYIOBaHME; HCTOYHUKU NPO(ecCHOHAIBHOW WH(OpMALNH,
JOKYMEHTAIus Mpo(ecCHOHATBHOTO U TPOU3BOJICTBEHHOTO HA3HAYCHUSI.

K oObekram mnpodecCHOHATBHON JESITEIbHOCTH MOTYT OBITh TAaKXe OTHECEHBI H
pa3nuuyHble 00JNIacTH XUMHH (HampuMep, HEOpraHWYecKas, OpraHuvecKas, aHaJTUTHUYECKas,
dusnyeckas M T. NI.) U CMEKHBIX C Hed Hayk (Hampumep, OMOXUMUS, XUMHUYecKas (U3HKa,
OMOTEXHOJIOTHS UT. I1.).

Ilepeuyens npogeccnoHaAIBHBIX CTAHAAPTOB (MPH HAJTUYHMH), COOTHeceHHBbIX ¢ PI'OC
AHanus oneira:

npodeccuoHanbHble  KOMIIETEHIMH,  YCTaHaBIMBAaeMble  IPOrpaMMON  CllenHaIUTeTa,
dopMHpYIOTCS Ha OCHOBE aHaiM3a TpeOOBaHMM K NPOPECCHOHATBHBIM KOMIIETECHIIMSM,
IPEIbABISEMBIX K BBITYCKHUKAM Ha PbIHKE TPpyZAa, 0000IIEHNs] OTEYECTBEHHOTO U 3apyOe’KHOTOo
OMbITa, TMPOBEACHUS KOHCYIbTAMH C BeAymMMU paloToaaressiMd, OObEIMHEHUSIMU
paboTronarenei orpaciu, B KOTOPOM BOCTpEOOBaHbI BBHINYCKHUKH, UHBIX MCTOYHMKOB (janee —
UHbIE TpeOOBaHHUS, IPEABABISIEMbIE K BBIITYCKHUKAM).

3apaun npogeccuoHATbHOM 1eSITeILHOCTH BHIMYCKHUKOB

Tun 3agaq HpO(l)eCCI/IOHaHBHOI\/'I ACATCIIBHOCTH BBIITYCKHHUKOB!
- Hay‘{HO'I/ICCJIe,I[OBaTeJILCKHI}'I.

3anaun npodeccuoHaNnbHOM NesITeIbHOCTH:

L OCYU.[CCTBHCHI/IC HaquO-HCCHCHOBaTCHLCKOﬁ JACATCIIbHOCTH 1o PCHICHUTO
(I)YH,Z[E[MCHTEUIBHBIX U TNPUKIIAAHBIX 3aJaa4 XUMHUYECKOM HaIIpaBJICHHOCTU B COCTaBC€ HAYYHOI'O
KOJIJICKTUBA,

L P a3pa60TKa HOBBIX JICKApCTBCHHBIX npemnaparos, XHUMHUKO-TOKCHUKOJIOTHUYCCKUC
HUCCICO0OBAaHUA,

OcHoBHBbIE 00bEKTHI PO EeCCHOHATBHOM AeSITeJIbHOCTH BbINNYCKHUKOB
[TepeyeHb OCHOBHBIX 0OBEKTOB MPO(HECCHOHATEHOM NEeITETEHOCTH BBIITYCKHUKOB:

® XUMHMYECKHE BEIECTBa, MaTepUaibl, XUMHYECKHE MPOLECChl M SBJIECHUS, HCTOUYHUKU
npodeccnonanbHoil MHGOpMaIuu, IpodhecCuoHaIbHOE 000PYIOBAHNE; CHIPHEBBIE PECYPCHI;
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pa3ianyuHble 00JaCTH XMMHH U CMEKHBIX HayK JOKYMEHTaIusl Ipo(heCcCHOHAIbHOTO Ha3HAUCHUSI.
3. INTAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS IPOT'PAMMBI CITIELHUAJIUTETA

Pesynbrater  ocBoenuss OOIl  cnemuanurera ONpeAENsIOTCS  IPUOOpETaeMbIMU
BBIITYCKHUKOM KOMIIETCHIIUSMH, T. €. €r0 CIIOCOOHOCTBIO MPUMEHSTh 3HAHUS, YMECHHS U

JIJMYHOCTHBIC Ka4Y€CTBa B COOTBETCTBHUHU C 3a1a4aMu HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH.

TpeOoBaHMs K IVIAHMPYEMbIM Pe3yJbTATAM OCBOCHHS 00Pa30BATeJbHON MPOrpaMMBbl,
o0ecredyuBaeMbIM IUCHUIIJIMHAMM (MOAYJISIMH) U IPAKTUKAMH

yHI/IBepcaJIBHBIe KOMIICTCHI WU BBIITYCKHHUKOB U MHAUKATOPLI UX JOCTUKCHU A

Kareropus
(rpynmna)
YHHBepPCaJIbHbIX
KOMIIeTeHIHI

Kon u HammeHoBaHue
YHHBEPCAJbHOMI
kommnereHuuu (YK)

Koa u HanmMeHoBaHue HHIANKATOPpAa NOCTUKCHUSA
YHﬂBepcaﬂbHOﬁ KOMIIETCHIIUN

CucrteMHOE U
KPUTHYECKOE
MBIILIEHUE

YK-1Cnocoben
OCYILIECTBIIATh
KPUTHYECKUM aHAJIN3
MPOOJIEMHBIX
CUTYyalllil HA OCHOBE
CHUCTEMHOI'0 IIOIX0/1a,
BbIPA0ATHIBATH
CTPATETUIO 1EUCTBUI

YK-1.1 Ananusupyet npoOJIEMHYIO CUTYaIHIO KaKk
CHCTEMY, BBISBIISISI €€ COCTABIISIFOIINE U CBSA3H MEXITY
HUMU

YK-1.2 Onpenensier npo6ensl B HHGpOpMaIum,
HE00XO0AUMOM IS pelleHus: IpoOIeMHON CUTyaluH,
U TIPOCKTUPYET MPOLECCHI 110 UX YCTPAHCHHUIO
YK-1.3 Kputndecku olieHUBaeT HaJIe)KHOCTh
MCTOYHUKOB MH(POpMaLnH, paboTaeT ¢
[IPOTHUBOPEUNBON MHPOPMaLIUEH U3 pa3HbIX
MCTOYHHKOB

YK-1.4 PazpabaTbiBacT 1 COAEPKATEILHO
apryMEHTHPYET CTPATETUIO PEUICHUS TIPOOIEMHOM
CUTYyallul Ha OCHOBE CUCTEMHOTO U
MEXTUCIIMTITHHAPHOTO TTO/IX0/I0B

YK-1.5 Hcnonb3yeT 10rMK0-MeTOA0I0I MUeCKHH
MHCTPYMEHTApHUN Il KPUTUYECKON OLICHKU
COBPEMEHHBIX KOHLENIMH (punocodhckoro u
COLMAIIBHOTO XapaKTepa B CBOEH MPEAMETHOM
obsacTu

Pa3zpaboTtka u
pea3ans
MPOEKTOB

YK-2. Criocoben
YIIPABISTh MTPOSKTOM
Ha BCEX dTamnax ero
PKM3HEHHOTO [IMKJIa

YK-2.1 ®opmynupyeT Ha OCHOBE MTOCTABICHHOM
poOJIEMBI POEKTHYIO 3a/1a4y U CIOCO0 ee pelIeHus
yepe3 pean3annio IPOSKTHOTO YIIPaBICHHS
YK-2.2 PazpaGaTbIBaeT KOHIENIINIO IPOEKTA B
pamKax 0003Haue€HHOM MpoOIeMbl: GOpMyIUpyeT
11€J1b, 331241, 00OCHOBBIBACT aKTYaJIbHOCTD,
3HAYMMOCTb, OXKHIAEMbIE PE3yIbTAThl U BOSMOXKHBIC
cdepbl X MPUMEHEHHS

YK-2.3 [Tnanupyet HE0OXOAUMBIE PECYPCHI, B TOM
qlcie, C y4eTOM UX 3aMEHAEMOCTH

YK-2.4 Pa3zpabatbiBacT IJIaH peali3aiiy MIPOSKTa C
VCTI0JIb30BAHUEM UHCTPYMEHTOB IUTAHUPOBAHUS
YK-2.5 OcymiecTBiisseT MOHUTOPHHT X012
peanu3aliy MpoeKTa, KOPPEeKTHPYET OTKIOHEHHS,
BHOCHT JIOTIOJTHUTEIIbHBIC U3MEHEHHUS B TUIaH

CaJIn3allU IMMPOCKTA, YTOUHACT 30HBI




OTBCTCTBCHHOCTHU YYAaCTHUKOB IIPOCKTA

Komannnas pabora
U JTUJIEPCTBO

YK-3. Cnocoben
OpPraHU30BBIBATH U
PYKOBOJIUTH pabOTOM
KOMaH/Ibl,
BbIpaOaThIBas
KOMaHIHYIO
CTpaTETHIO JIJIs
TOCTHKCHUS
[MOCTaBJICHHOMW 1SN

YK-3.1 BripabaTsiBaeT cTpaTEruio COTPYIHHYECTBA
1 Ha €€ OCHOBE OPTaHU3yeT OTOOP WICHOB KOMAH/IbI
TUIs1 JOCTHIKEHHS TOCTABICHHOW 11eTTH

YK-3.2 [nanupyet u KOppeKTUPYET padoTy
KOMaH/Ibl C Y4€TOM HHTEPECOB, OCOOCHHOCTEN
[MOBE/ICHUS U MHEHHI €€ 4JICHOB

YK-3.3 Pazpemaer KOHGIUKTBI 1 IPOTUBOPEUHS IIPH
7IeJIOBOM OOIIIEHUHU Ha OCHOBE yueTa HHTEPECOB BCEX
CTOPOH

YK-3.4 OpranusyeT JUCKYCCHH 10 3aJIaHHON TEME U
00CyXJIeHUE Pe3yIbTaTOB pabOThl KOMAH/IbI C
[IPUBJICYCHUEM OMIIOHEHTOB pPa3padOTaHHBIM UM
YK-3.5 [Tnanupyer komanHyto padory,
pacnpesenser NopyueHus U JAeJIerupyer
[MOJTHOMOYHS YICHAM KOMaH/IbI

YK-4. Criocoben
[IPUMEHSATH
COBpPEMEHHBIE
KOMMYHHUKATHBHBIC
TCXHOJIOI'HU, B TOM

YK-4.1. YcranaBnuBaer U pa3BUBaeT
podeccroHanbHble KOHTAKTHI B COOTBETCTBHUHU C
MOTPEOHOCTSIMU COBMECTHOM JIESITEIIbHOCTH,
BKJIIOYast 0OMeH nHdopMaiueil 1 BIpaboTKy eIUHOM
CTpAaTeruy B3aUMOACHCTBUSA

YK-4.2. CocrapnsieT, IepeBOIUT U PEeIaKTUPYET
pa3MYHbIe aKaJeMHYecKhe TEKCTHI (pedeparsl, ycce,
0030pHbI, CTaThH U T. 1.)

KoMMyHMKanuss  [4uCle Ha YK-4.3. IIpencraBisier pe3yabTaThl akaJeMHUYeCKON
MHOCTPaHHOM(BIX ) 1 IPO(PECCUOHAIIBHON e TETFHOCTH Ha PA3IMYHBIX
s3bIKe(ax), 1is yOJIMYHBIX MEPONPUATHSIX, BKIIOUYAs
AKaJEMHYECKOTO U [MEXJyHapOJHbIE, BbIOMpas Hanbosee MoAX 0
npodeccuoHaIbHOro |(hopMmat
B3aUMOJCHCTBUSA YK-4.4. ApryMEeHTUPOBAaHHO U KOHCTPYKTUBHO
OTCTaMBaeT CBOU MO3ULIUHU U UAEU B aKaJIEMUYECKUX
1 IpO(eCCUOHATIBHBIX IUCKYCCHUSIX HA
rOCy1apCTBEHHOM s13bIKe PD 1 MHOCTpaHHOM SI3bIKE
YK-5.1. AHanusupyer BakHEHIINEe HIe0JOTHUECKUe
1 [ICHHOCTHBIE CCTEMBI, CQOPMHUPOBABIINECS B XO/1€
MCTOPUYECKOTO Pa3BUTHUS; 00OCHOBBIBAET

YK-5. Cnocoben AKTYyaJlbHOCTb UX UCIOJIb30BAHUS IPU COLIMATILHOM U

QHAJIN3UPOBATH U podeccnoHabHOM B3aUMOJIEHCTBUN

YUUTHIBATh YK-5.2. BeicTpauBaeT conuaibHOE U

MexXKyIbTypHOE  [pa3HOOOpasue podeccnoHarbHOE B3aUMOJIEICTBHE C YUETOM

B3aMMOJICIICTBHE  |[KYJBTYp B IIpoliecce  |0COOEHHOCTEH OCHOBHBIX (POPM HAYy4HOTO U
MEKKYJIbTYPHOTO PEIUTHO3HOTO CO3HAHUS, IEI0BOI 1 0011Iei
B3alMOJICHCTBUS KYJIbTYpPBI IPEACTABUTENEH APYTUX 3THOCOB U

KOH(eccul, pa3TUUHbIX COLIMATIBHBIX TPYIIT

YK-5.3. OGecnieunBaet co3nanue
HEIMCKPUMHMHALIMOHHOM CPEJIbl B3aUMOJEHCTBUS IPU
BBITNOJIHEHUH MTPO(ECCHOHANBHBIX 3a/1a4

Camoopranmzanus [YK-6. Cnocoben YK-6.1. OuenuBaer cBOU pecypchbl U UX Ipeesbl

U cCaMOpa3BUTHE (B (ONIPENENATh U (IMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),

TOM YHCIIE [peain30BbIBaThH ONTUMAJILHO UX UCHOJIB3YET JJIs YCIEUITHOTO

3710pOBbE- [TPUOPUTETHI BBITTOJIHEHUS TOPYYSHHOTO 3a/1aHUS

cOepexeHue) COOCTBEHHOM YK-6.2. Onpenensier mpuopuTeThI




EeATeIbHOCTU U
CITOCOOBI e
COBEPILICHCTBOBAHUS
Ha OCHOBE
CaMOOIICHKH U
00pazoBaHus B
TCUCHHUE BCEH KU3HU

mpoecCHOHATLHOTO POCTa U CIIOCOOBI
COBEPILICHCTBOBAHMSI COOCTBEHHOH JIEATEILHOCTH Ha
OCHOBE CAaMOOIICHKH TI0 BEIOpPAaHHBIM KPUTEPUSIM
YK-6.3. BeicTpanBaet ruOKyto mpo¢eCCHOHAIBHYIO
TPAEKTOPHIO, UCIIONIB3YSI UHCTPYMEHTHI
HETPEPBIBHOTO 00pa30BaHMsI, C YIETOM
HAKOTJICHHOTO OMbITa MPO()eCCHOHATBEHON
NeSITeIbHOCTH U IMHAMUYHO U3MCHSFOIIUX CSI
TpeOOBaHUH PBIHKA TPyJa

YK-7. Cniocoben
[1O/1/ICP>KUBATh
TOJDKHBIN YPOBEHB
(buzmyecKoi
[10IrOTOBJICHHOCTHU
71 o0ecreyeHus
IIOJTHOLICHHOM
COLIMAIbHOH U
podecCuoHAIBHON
IeATeIbHOCTH

YK-7.1. Beibupaer 310poBbecOeperaroniue
TEXHOJIOTUH YIS TIOJICPKaHUSI 3I0pOBOT0 00pasa
YKH3HH C Y4€TOM (PU3HOJIOTHIECKUX OCOOCHHOCTEH
OpraHu3Ma M yCJIOBUH pean3aiuu
podeCCUOHATLHOMN e TETbHOCTH

YK-7.2. Ilnanupyet cBoe pabouee u cBOOOIHOE
BpeMsI 111 ONITUMAIILHOTO COYeTaHMsI (PU3HYECKOU U
YMCTBEHHOW HArpy3Ku 1 00eCTieueHHs
paboTOCIIOCOOHOCTH

YK-7.3. Cobnronaer u nponaranupyeT HOPMbI
3I0pPOBOTO 00pa3a JKU3HU B PA3INYHBIX KU3HEHHBIX
CUTYyalUsX U B MPO(HeCCHOHAIBHON JACSITEIBHOCTH

beszomacHocTb
SKU3HEIEATEh-
HOCTH

YK-8. Ciocoben
CO3/1aBaTh U
[10]171eP>KUBATh
0e301acHbIE YCIOBUS
KU3HEIeATEIbHOCTH, B
TOM YHCJIE TIPU
BO3HUKHOBEHUHT
Ype3BbIUaiHBIX
CUTyaluin

YK-8.1. Ananusupyet ¢pakTopsl BpPeJHOTO BIUSHUS
JIEMEHTOB Cpe/ibl 00UTaHMsI (TEXHUUECKUX CPEICTB,
TE€XHOJOTMYECKUX IPOIIECCOB, MATEPUAIIOB, 3JaHUN U
COOpY>KEHHM, IPUPOAHBIX ¥ COLUAIBHBIX SIBIICHH)
YK-8.2. Unentuduuupyer onacHsie U BpeIHbIC
@DakTOphl B paMKax OCYLIECTBIIIEMOM EATENbHOCTH
YK-8.3. BrisiBnsieT mpo6iieMbl, CBSI3aHHBIE €
HapyLICHUSMHU TEXHUKU 0€30IacHOCTH Ha pabouem
MecTe; peJiaraeT MepoNpHUATHIX 10
[IPEAOTBPALLECHUIO YPE3BBIYANHBIX CUTYaIHN
YK-8.4. PazbsicHseT npaBuiia MOBEICHUS MIPU
BO3HUKHOBEHHMH YPE3BBIYANHBIX CUTYallUH
[IPUPOJHOTO U TEXHOT€HHOT'O IIPOUCXO0XKICHUS;
OKa3bIBaeT MEPBYIO IOMOII[b, OIIMCHIBAET CIIOCOOBI
y4acTusl B BOCCTAHOBUTENBHBIX MEPOIPHUITHUSIX

O6HI€HpO(1)CCCI/IOHaJ'IBHI)I€ KOMIICTCHI MU BBIIMTYCKHUKOB U MHAWKATOPBLI UX JOCTUKCHUA

Kareropus
(rpynna)
o0menpo-
(peccuo-
HAJIBHBIX
KOMIIeTEeH-
1107071

Kox m naumeHoBanmne
o01menpodeccuoHaNIbHOM

komnerenuun (IIK)

Kon 1 HamMeHOBaHHe HHANMKATOPA
AOCTHKEHHS 001enpodeccuoHaJIbHOM
KOMIIeTCHIIUH

OIIK-1 CnocobOeH aHaIM3UpOBAaTh,
MHTEPIPETHPOBATH U 060011aTh
PE3yIbTAThI DKCTIEPUMEHTAIBHBIX H
PacyeTHO-TEOPETUYECKUX PadOT
XUMHYECKOW HaIpPaBICHHOCTH

OIIK-1.1. CucrematuzupyeT U aHaIU3UPYET

PE3yIbTaThl XUMHUYECKUX IKCTIEPUMEHTOB,

HaOII0ICHUH, U3MEPEHUH, a TaKKe

[pe3yIbTAaThl PACYETOB CBOMCTB BEILIECTB U

MaTepHAaIOB

OIIK-1.2. [Ipennaraet HHTEPIPETAIHIO
€3yJIBTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB U




[PaCYeTHO-TEOPETUYECKUX PadOT C
MCIIOJIb30BaHUEM TEOPETHYECKUX OCHOB
TPAJAUIIMOHHBIX 1 HOBBIX Pa3/IeJIOB XUMUH
OIIK-1.3. ®opmynupyer 3aKI04YeHUs 1
BBIBOJIBI 110 pe3yJIbTaTaM aHaJIH3a
TMUTEePATypHBIX JTAHHBIX, COOCTBEHHBIX
PKCIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHYECKUX PabOT XUMUIECKOH
HaIrpaBJICHHOCTH

OIIK-2 CriocobeH mpoBOAHUTH

OIIK-2.1. PaboTraeT ¢ XUMHUYECKUMHU
BEIICCTBAMHM C COOJIFOJICHHEM HOPM TEXHHKH
0e30MacHOCTH

OIIK-2.2. Vicrionb3yeT CyIIeCTBYIOIIUE U

OOWEnpo-  [xuMUIeCKHii IKCIEPUMEHT C pa3pabarbIiBacT HOBbIE METOIMKH ITOJyUCHHUS
theccmo- VCII0JIb30BAHUEM COBPEMEHHOIO 1 XapaKTepU3aluu BEIIECTB U MaTEPHUAIIOB
HaJIbHBIC 000pynOBaHus, COOII0OIast HOPMBI  |JIsl peIIeHus 3a1a4d MpodhecCUOHATBLHOM
HABbIKI TEXHUKHU 0€3011aCHOCTH NCATCILHOCTH
OIIK-2.3. [IpoBOIUT KCCIIEIOBAHUS CBOMCTB
BEILIECTB U MAaT€PHAJIOB  C UCIHOJIb30BAHUEM
COBPEMEHHOT'0 HAYYHOTO 000PYAOBaHUS
OIIK-3  Cmocoben  mpumensats|OIIK-3.1. [Ipumensier TeopeTndeckue u
PACYETHO-TEOPETUYECKHE  METOBINOIYIMIIMPHUUECKUE MOJIENIN IIPU PeIIEHUH
TUIT M3YYEHUsS CBOWCTB BEIIECTB HBaJad XUMHUYECKOHW HAIPaBICHHOCTH
nporieccoB ¢ ux  yuyactueM, OIIK-3.2. Ucnons3yer crangapTHOe
MCTIONB3YS COBPEMEHHOE[TPOrpaMMHOE 00ecrieueHue 1
nporpaMMHoOe obecrieueHue M 0asblcrelualn3upoBaHHbIe 0a3bl JAHHBIX NPH
TAHHBIX po¢heCCHOHATTLHOTOPEIIEHUH 3a/1a4 PO ECCHOHATBHON
Ha3HA4YCHUS NesITeIbHOCTH
OIIK-4.1. Ucnonb3yer 6a30Bble 3HAHUS B
OIIK-4 CnocobeH mi1aHupoBarh M
. 00acTh MaTeMaTUKU U GU3UKH TTPU
paboThl XUMHUYECKON o
[UIAHUPOBAHUU PaOOT XUMHUECKON
HaIpaBJIEHHOCTH, 00padaThIBaTh U
HHTEpIPETHPOBATD MOIYYEHHbIE | b CHHTOCTH
PHpETHp yd OIIK-4.2. OGpabatsiBaeT JaHHBIE C
PE3yIBTATHI C UCTIOIb30BaHUEM
dusnko- MCTIOJIH30BAHNEM CTAaHIAPTHBIX CIIOCOO0B
TEOPETUYECKUX
MaTeMaTH4e . AnMpOKCUMAIIUH YUCIECHHBIX XapaKTePUCTUK
3HAHUH U TPAKTUIECKUX HABBIKOB
CKas U OIIK-4.3. IaTeprpeTupyeT pe3yabTaThl
pelLeHUsI MaTeMaTHUYeCKUX U .
KOMITHIOTEPH XUMHUYECKHX HAOII0IEHHUH ¢ UCII0JIb30BaHHEM
buznyeckux 3a1a4y .
ast (U3NIECKUX 3aKOHOB U TIPEICTABICHUH
rpaMoTHOCTHOIIK-5 CniocoGen ucnonb3oBats  |OIIK-5.1. Mcnons3yer coBpemennsbie [T-
pu HpopmannoHHble 0a3bl JaHHBIX HTEXHOJOTHH IpU cOope, aHaInu3e U
pemeHun  [@IANTHPOBATH CYNIECTBYIOIIHUE MpeICTaBICHUH HH(POPMAITIH XUMUIECKOTO
sanau [IporpaMMHBIE  TPOAYKTHI  JUIApodwuIs, cCOOII0Aast HOPMBI M TpeOOBaHUS
npodeccron [PEIICHAA 3724 npodeccHoHanbHONMH(OPMAIIMOHHOM 6€30MacHOCTH
B HOR IEATETBHOCTH ¢ y4eToM OCHOBHBEIX |OIIK-5.2. Mcnonb3yeT cTaHgapTHBIE U
P— TpeboBaHui MH()OPMAITMOHHON OpUTHHAIBHBIC IPOTPAMMHBIE TPOAYKTHI, TIPH
ocTH 0€30MacHOCTH HEOOXOMMOCTH aIaNTHPYS UX IS PEIICHUS
3aa4 Mpo(ecCHOHATBHON NeATeTbHOCTH
OIIK-5.4. Vicionb3yeT cOBpeMEHHbIE
BBIUMCIIUTENIbHBIE METO/IbI IS 00pabOTKH
TTAHHBIX XUMHYECKOTO SKCIIEPUMEHTA,
MO/JICIIMPOBAHUS CBOIMCTB BEIIECTB
(MaTepuaJioB) U MPOLIECCOB C UX YUYaCTUEM
[IpencraBne OIK-6 Criocoben npencrasisate  (OIIK-6.1. [Ipencrasmnser pe3ynbraTbl paboThI
HUC pE3yIbTaTh B BUJI€ OTYETa IO CTaHIAapTHON Gopme Ha
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pe3yabraTos [[IpodeccuonanbHoOl eATEIbHOCTH
npodeccHoH B YCTHOU U MMCbMEHHOU (hopme B

aJIbHOU
nesaTelb-
HOCTH

COOTBETCTBUU C HOPMAMHU U
MpaBUJIaMU, IIPUHITHIMH B
Mpo¢eCCHOHAIBHOM COOOIIECTBE

[PYCCKOM $I3bIKE

OIIK-6.2. [IpencraBiser nHGpOpMAITUIO
XUMHAYECKOTO COACPIKaHUS C YUETOM
TpeOoBaHMi OMOIHOTrpaPUIECKO KYIbTYpPhI
OIIK-6.3. ['0TOBUT IpE3EHTAIHIO 110 TEME
pabOThI U IPEJICTABIISIET €€ Ha PYCCKOM U
AHTJIMHACKOM SI3BIKax

OIIK-6.4. [IpencraBnser pe3yabTaThl padOTHI
B BUJIC HAyYHOU MyOIMKAIMK (TE3UCHI
NOKJIa/1a, CTaThsl, 0030p) Ha PYCCKOM U

AHTIIUNCKOM S3BIKE
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3amaua
npogeccuoHAIbLHOM
AesITeJIbHOCTH

O0BeKT NiIM 00J1acThH
3HAHUSA

Koa n
HAMMEHOBaHUe
npogdeccuoHaILHOM
KOMIIeTeHIIU T

Kon u HanmMeHoBaHMe HHAMKATOPA
AOCTUKeHH S TPOdecCHOHATBbHOM
KOMIIeTEeHI[UN

OcHoBanue
(mpogeccuoHaIbLHBII
CTaHIAPT, aHAJIU3
onbiTa) O0001IEHHDbIE
TPYA0Bble PYHKIIUMN

Tun 3agau HpO(l)eCCHOHaJIBHOﬁ ACATCJIbHOCTH: Hay‘lHO-I/ICCJIe)IOBaTe.]'[LCKI/Iﬁ

Hay4HO-TeXHUYecKre
pa3paldoTKu;

OTIBITHO-
KOHCTPYKTOPCKHUE
pa3pabOTKU U BHEAPEHUE
XUMHYECKON MPOTyKIINU
pa3IMYHOTO Ha3HAYCHHUS,
METPOJIOTHS,
cepTuduKaIms u
TEXHUYECKUIA KOHTPOJIb
Ka4ecTBa MPOTyKIIHH

XUMUYECKUE
BEIIICCTBA, MATCPHUAIIBI,
CBIPBEBBIC PECYPCHI,
MCTOYHUKH
podeccnoHaTBEHOMI
nH(popMaluy,
XHUMHUYECKHE TPOIECCHI
U SIBJICHUS,
npodeccuoHanbHOe
000pyIOBaHHUE;
TOKYyMEHTAIHSI
MpodeccnoHaNTBFHOTO U
[IPOM3BOICTBEHHOTO
Ha3HAYCHUS

[1K-1-u Criocoben
[UIaHUPOBATh paboTy U
BBIOUPATH aJICKBATHBIC METOIbI
pEIICHUS HAYYHO-
MCCIIEIOBATEIbCKUX 3a71a4 B
BBHIOPAHHOW 00J1aCTH XUMUH,
XUMHUYECKON TEXHOJOTHUU HITU
CMEKHBIX C XUMHUEH HayKax

IK-1-u.1 CocrasisieT 00N IU1aH
MICCIICIOBAHUS U JCTaIbHBIC TIJIaHbI
OTIEIbHBIX CTaIUI

IT1K-1-1.2 BeiOupaeT skcriepuMeHTalIbHbIE U
[PaCUYeTHO-TEOPETUICCKIE METO bl PEIICHUS
[MOCTAaBJIEHHOMN 3aJa4l UCXOIS U3
MMEIOINXCS MAaTePUATBHBIX U BPEMEHHBIX
[pecypcoB

MMK-2-n Crnocobex
[IPOBOJIUTH HaTEHTHOA
MH(}OpMallMOHHbIE
UCCIICIOBaHUsST B BBIOpAHHOMH

00J1aCTH XUMUH W/ UM CMEXKHBIX
HayK

IK-2-n.1 [IpoBoauT mouck
CHeMaT3UPOBAHHON HHPOPMALIUU B
MaTeHTHO-UH(GOPMAIIMOHHBIX 0a3aX TaHHBIX
MK-2-0.2 Anammsupyer u  00oOrmiaer
pe3ynbTaThl  MATEHTHOTO  TOHMCKAa O
TeMaTHKe MPOeKTa B BbIOpaHHON o0nactu
XUMHH (XUMHUYECKON TEXHOJIOTHH)

[IpodeccnoHabHBIN
ctangapt Ne 32
CHELUAINCT 110 HAyYHO-
MCCIIEIOBATENbCKUM U
OMBITHO-
KOHCTPYKTOPCKUM
pa3paboTkaM, yTBEpKIeH
puKka3omM MuHucTepcTBa
TpyZla U COLMAIbHOU
3anThl Poccuiickon
Denepauyu ot 4 mapra
2014 r. N 1214. (xox 40.
011, ypoBenb
kBanuukaryu 7, D/01.7,

INK-3-1 CriocoGeH Ha OCHOBE
KPUTHYECKOIO aHAJIN3a
pesynsraToB HUP 1 HUOKP
OLICHUBATh NIEPCIIEKTUBBI UX
[PAKTUYECKOT0 IPUMEHEHUS U
MPOI0JDKEHUS PaboT B
BbIOpaHHOW 00J1aCTH XUMHH,
XMMHUYECKON TEXHOJIOTU WIN

I1K-3-n.1 CucremaruzupyeT UH(OpMAIHIO,

nosydyeHHyto B xoae HUP u HUOKP,
AQHAJIN3UPYET €€ U CONOCTABIIAET C
IUTepaTypHBIMU JaHHBIMU

IK-3-n.2 Omnpenensier BO3MOJKHBIE
HaIpaBJICHUS pa3BUTHA pabor U

MEPCHCKTUBBI MPAKTUYCCKOTIO IPUMCHCHUS
MOJIYYCHHBIX PE3YJIbTAaTOB

CMEKHBIX C XUMHEN HayKax

D/03.7)

DopMHUpOBaHNE HOBBIX
HaIlpaBJICHUN;
Koopaunanus

eI TeILHOCTH
COUCIIOJIHUTENEH,
YYIaCTBYIOITUX B
BEHITIOJTHEHUH PaboT C
PYTUMU OpPTaHU3AISIMHA
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4. OPTAHU3AIIUA OBPA30OBATEJIBHOI'O ITPOLIECCA IIPU PEAJIM3ALIUU
ITPOI'PAMM CIHIEHIUAJIMTETA

OO0mas xapakTepucTHKA 00pa30BaTeILHOM 1eITeJIbHOCTH
OO0pazoBarenbHast JESTSIBHOCTD [0 MPOTrPAMMe CTICIIHATTUTETA IPETyCMAaTPUBAET:

— TIpOBEJIeHUE YUCOHBIX 3aHITHH MO TUCIUTUTMHAM (MOIYJIsiM) B hopMe JICKITUI, CEeMUHAPCKUX
3aHITHIA, KOHCYJIBTALUN, TA00OPATOPHBIX PabOT, MHBIX POPM OO0YUCHHUS, TTPETYCMOTPEHHBIX
y4eOHBIM TUTAHOM;
— TpOBENICHUE MPAKTUK;
— TpOBEICHUE HAYYHBIX WCCICAOBAHUNW B COOTBETCTBUHM C HAMPABICHHOCTHIO (mpodusem)
IMporpaMmebl CIriCAAINTETA,
— TPOBEICHUE KOHTPOJIS KauyecTBa OCBOCHUS MPOTPAMMBI CIICIHAIUTETa MOCPEICTBOM TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAlMH O0YJarOIIUXCsl, TOCYIapCTBEHHONH MTOTOBOM
aTTeCTaluy 00yYarOIIUXCS.

YueOHblii JIaH NOATOTOBKH CIIEIHAIHCTOB

Y4eOHBIN TUTaH MOATOTOBKH CIEIHAIMCTOB Pa3padOTaH B COOTBETCTBHH C TPEOOBAHHSIMU

denepanbHOro TOCYIapCTBEHHOT0 00pa30BaTENLHOTO CTaHAapTa MO HAMPaBIECHUIO OTOTOBKU

OyHIaMEeHTAIbHAsT W TPUKIAgHAs XUMUS, crnenuanu3anus «OpraHuyeckas  XUMHUS
YTBEPKACHHOMY TpHKa3oM MuHuctepcTBa oOpasoBanust U Hayku Poccuiickoit denepanuu ot 13.
07.2017 r. Ne652.

B yyeOHOM 1m1aHe orToOpakeHa IOTWYecKas IOCIIeOBATeIbHOCTh OCBOEHUS LIHKIOB U
pasaenoB OOII (nucuumiIuH, MPakTHK), oOecreuynBaOmnuX (OPMHUPOBAHUE KOMITETCHINN. YKa3aHa
o0miasi TpyI0eMKOCTh TUCIUILINH, MOJYJIEH, MPaKTUK B 3aU€THBIX €IMHUIAX, a TaKKe UX o0Ias u
ayIUTOpHAst TPYJOEMKOCTh B Yacax.

Y4eOHBbIii MIaH MOATOTOBKU CHEHaNUCTOB o HampasieHuto 04.05.01 dyngameHTanbHas u
MpUKIIAIHAsS XUMUS, crieruanu3anusa «Oprannueckast XUMUs TPUIIaraeTcs.

Kanenpapublii yueOHbIii rpadpux
[TocnenoBaTenbHOCTh pEANM3allMA MPOTPAMMBI CIELMAIUTETA MO TIoJaM M CeMecTpam
(BKJIIOYAsl TeopeThyeckoe OO0yueHHe, MPAKTUKH, HAy4HbIE HCCIEAOBAHMS, NPOMEKYTOUHbIE U
rOCYyJapCTBEHHYI0 HTOTOBYIO aTTECTallMM, KAaHUKYJbI) MPHUBOJAUTCA B KaJ€HJApHOM Yy4eOHOM
rpaduke (MpUIOKEHUE — pabounil yueOHbIH TU1aH (KaleHIapHbIH yueOHbIN TpaduK)).

4.4. AuHOTanMU PaGoyuX NPOrpamMMm JTUCIUTLIUH
4.4.1. JucuunanHbl 00s13aTeJIbHOM YacTH

AnHHOTanus paboyeil mporpaMMbl JUCIUTUIUHBI
«HUcTopus (ucropusi Poccun, BceoOmas ucropus)»

1 Heap AMCHMIIMHBL. GOPMHUPOBAHUE Y CTYJCHTOB KOMIUIEKCHOTO IPEJICTABICHHUS O POJIM U
MECTE€ HUCTOPUHM B CHCTEME TYMAaHHUTApHBIX W COLMAIBHBIX HAYK, KYJIbTYPHO- HCTOPHUYECKOM
cBoeoOpasun Poccum, ee Mecre BO BCEMHUPHO-MCTOPHMYECKOM Ipolecce, 00 OCOOCHHOCTAX U
OCHOBHBIX JTalax €¢ HCTOPUYECKOr0 pa3BUTHS; BBEIEHUE CTYAEHTOB B KPYr HCTOPHUYECKHUX
npo0JeM, CBA3aHHBIX ¢ 00JIACThIO OyIyIIel MpodhecCHOHATBHON NesTETbHOCTH.

2. B pe3yabrare u3y4YyeHHsl IUCHHMIUIMHBI O0YYaIOLIWIiCsi MO MNporpaMMe CrHenUaJuTeTa
JHOJIKEH:

Obnadams CIEaYIOMIMMA KOMIIETEHIIASMH:

®opMupyeMble KOMIIETEHIUH NHaukaTopbl 10CTHKEHUS KOMIIETEHIIU

YK-1 Cnocoben ocymectBasaThYK-1.3 Kputudeckun oOIEHHBAaeT HAJISKHOCTh HCTOYHHKOB
KPUTUYECKHI aHaIU3 TPOOIEeMHBIXMH(OPMAIIUK, PadOTaeT C MPOTHBOPEUMBON HH(popMarueil u3




CUTYyallMil HA OCHOBE CUCTEMHOTO [Pa3HBIX HCTOYHUKOB
MoJ1X0/1a, BbIpa0aThIBaTH
CTpaTeruio 1eUCTBUI

VK-5. Cnoco6en ananuszupoBath HYK-5.1.  AHanusupyeT  BaXHEWIIME  WJICOJOTUYECKHE U
YVUUTHIBATh pa3HOOOpa3ue KyJIbTYPIICHHOCTHBIE  CHCTeMBI,  copMHpoBaBIIMECS B XOJE
B IIPOLECCe  MEXKYJIbTYPHOTOUCTOPUYECKOTO Pa3BUTHSI; OOOCHOBBIBAET aKTYaIIbHOCTh UX
B3aMMO/ICHCTBUS WCIIONIb30BAHUSI TPU  COIMAIBHOM U MPOQPECCHOHATBHOM
B3aMMOJICHCTBUU

YK-5.2. BeicTpanBaet colfiaiibHOE | po(hecCHOHATLHO®
B3aMMOJICIICTBHE C Y4Y4E€TOM OCOOEHHOCTEH OCHOBHBIX (HOpM
HAYYHOTO M PEIUTMO3HOIO CO3HAaHUS, JIEJIOBOW U 0OmIeH
KYyJIbTYpbl TpPEICTaBUTENEH JPYruX STHOCOB M KOH(]ECCHH,
Pa3JIMYHBIX COMMAIBLHBIX TPYIII

YK-5.3. OGecrnieunBaer co31aHle HETUCKPUMUHAITMOHHOM CPE/Ibl
B3aMIMOJICHCTBYSI PU BBIOJHEHUU MPOGECCHOHATBHBIX 3a/1a4

B pe3ynbrare uzyueHus JUCHUTUTMHBI 00yJarOIIUHACS TOJHKEH:

3namo:

- OCHOBHBIC HaIlPaBIICHUS, IIPOOJIEMBI U METOBI HICTOPHUECKON HAYKU;

- OCHOBHBIC JTAIlbl U KJIFOUEBbIC COOBITUS UcTOpHH Poccuu u Mupa;

- 0COOEHHOCTH Pa3BUTHUSI POCCUICKOTO TOCYIApCTBA, BBIIAIOLIMXCS JICATENIeH OTEYeCTBEHHON
Y BCEOOIEel UCTOPHH.

Ymemes:

- COOTHOCHUTH OOIIIME UCTOPUUYECKHUE TPOIIECCHI U OTACNIbHBIC (DAKThI; BBISBIATH CYIIECTBEHHbBIC
YepThl HMCTOPUYECKUX IIPOIIECCOB, SBJICHWM M COOBITHH; aHAJIM3UPOBATh COLMAILHO-3HAYMMBIC
po0JIEMBI;

- GbOopMyIMpPOBaTh W apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO ITO3UIIMIO TI0 Pa3IMYHBIM
npo0jeMaM UCTOPHH.

Bnaoems:

- MIpeJICTaBICHUSIMHI 00 UCTOPUU KaK HayKe, e MeCTe B CUCTeMe T'YMaHUTapHOTO 3HAHUS;

- MPEICTABICHUSIMU 00 OCHOBHBIX dTarax B UCTOPHUH YEJIOBEUECTBA U UX XPOHOJIOTHH;

- KaTeropHaIbHO-TTOHATUHHBIM aIllapaToM U3y4aeMoO JUCITUTUINHBL,

- HaBbIKAMH aHAJIN3a UICTOPUYECKHUX UCTOUHUKOB.

3 Kpartkoe cogep:xanue TUCHUINIMHBI.

Paznen 1. Hcropusi B cucreMe CONHATbHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeTO10J0TMH
ucropudyeckoii. Hayku. Oco0eHHOCTH CTaHOBJIEHUSI rocyaapcrBeHHocTH B Pocemu 1o
CPAaBHEHHIO C €BPONEICKIMHU PaHHECPEeIHEBEKOBLIMHU IOCYy1apCTBAMH.

Mecro ucropum B cucreme Hayk. [IpenMer mcropuueckoil Hayku. Ponb Teopun B NO3HaHUU
npomwioro. CymHocTs, (opMbl, (GYHKIHHM MCTOPUYECKOro 3HaHMs. IloHATHE HCTOPUYECKOTO
HCTOYHUKA, KJIacCU(pUKALKA UCTOPUUYECKUX UCTOYHUKOB. McTopus Poccun — HeoTbemiemas 4acThb
BCEMHMPHOU UCTOPUH; 00IIee U 0COOEHHOE B HICTOPUUYECKOM Pa3BUTHH.

Haponp! u npeBHelimune rocygapcrsa Ha Tepputopun Poccnn. DTHOreHes3 cinaBsH.

Benuxoe Ilepecenenue naponos B I11-1V Ba.

TpagunuoHHble GOpPMBI COIMATLHOM OpraHM3allid €BPONEMCKUX HapOJOB B JOrOCYAapCTBEHHBIN
nepuo. Bo3HUKHOBEHHE paHHECPEIHEBEKOBOM ITOCYIapCTBEHHOCTH B EBporte.

OTHOKYJIBTYpPHBIE W COLUHAJIbHO-TIOJUTUYECKHE  IPOLECCHl  CTAaHOBJIEHHS  POCCHUCKOMN
rocynapctBeHHocTu. Hauwano poccuiickoii rocynapcrBeHHocTH. Kueckass Pycw. Ilpunsartue
XPHUCTHAHCTBA.

Pycckue 3emnu B XII — XIII BB. MoHrono-rarapckoe Hamectsue Ha Pycs. OkcniaHcus B 3anagHble U
ceBepo-3amaHble pyCCKUe 3eMIH. Bennkoe KHKECTBO JINTOBCKOE U Pycckoe rocynapceTso.



MecTo cpeaHeBeKOBbs BO BCEMUPHO-UCTOPHUECKOM npornecce. CKiaapIBaHHe OCHOB HAI[MOHAJIBHBIX
rocynapctB B 3amanHoit EBpome. OOpasoBanue Poccuiickoro rocymapcTBa, €ro HCTOPHYECKOE
3HAUCHHE.

Poccus B XVI B. - XVII BB. Y wucrokoB HoBoro Bpemenn. OCOOEHHOCTH COCJIOBHO-
npeacTaBuTeNbHOM MoHapxuu B EBpome m Poccun. Hawano XVII Beka — smoxa BceoOrmiero
eBporneiickoro Kkpusrca. CHHXpOHHOCTh KPU3UCHBIX CUTYaIlUil B pa3HbIX cTpaHax. «CMyTHOE BpeMsD»
B Poccun.

I'ene3uc kanuranmusMa. Ero ¢opmel u cocymecTBoBanue ¢ sneMenTamMu (eopanmsma. OcodeHHOCTH
pasnuuHbIX pernoHoB EBpombl. dopmupoBanme MupoBoro peiHKa. [logbem MaHyghakTypHOTO
npoun3BoicTBa. POPMHUPOBAHNE BHYTPEHHHUX PHIHKOB.

['enesuc camonepxasusi B Poccun. «Btopoe m3nmanme» kpernoctHudectBa — CoOOpHOE YIIOKEHHE
1649 r. u ropuanueckoe ohopmieHne KpernocTHoro npasa. Cexysipu3aus pyccKoil KyabTyphbl.

Pa3nen 2. Poccuiickast umnepust B XVII1- nauame XX B.

Poccuiickoe rocymapcto B XVIII Beke — Beke MoaepHu3anuu u npocsemieHus. Pedopmsr [lerpa 1
KaK TIepBas IOMBITKA MOJEPHU3AIMH CTpaHbl, e€¢ ocobeHHocTHu. DopmupoBanue Poccuiickoii
umriepurd. OCHOBHBIC HANPABIICHUS «EBPOTEU3ALNI CTPAHBI. DBOJIOLHS COLMAIBHON CTPYKTYPBI
obmectsa. JlanpHeiiee pacimpenre rpanull Poccuiickoid nMIiepumu.

Wnerinbie u conuansHo-nionuTHyeckue uctoku IIpocsemienus. OCHOBHBIE YE€PThI TPOCBETUTEIHCKOM
UJCOJIOTHUM: YEJIOBEK M TOCYIJapCTBO, «ECTECTBEHHOE IIpaBo», 3THKAa. Mpaes mporpecca Kak
TFOCTOJICTBYIOIIIEE TEYCHHUE B OOIIECTBEHHOM MbICIU. Poccusi B 3MOXy  MPOCBEHICHHOTO
abcomotuzma. Poccust m EBpoma B XVIII Beke. U3meHeHus B MeEXIyHApOJHOM MOJIOXKEHUU
Poccniickoit nmnepun.

Poccus B XIX cronerun. IIpombinuieHHbI niepeBopoT B EBporie u Poccun: obiiee u ocoOeHHOE.
Baxneiimme ycnoBust nepexona Poccuu kK HHIyCTpHAIBHOMY OOIIECTBY — PEIICHHE KPECThIHCKOTO
BOIIPOCA U OTPAHUYEHUE caMoiepkKaBus. [IUTebHOCTb,

HETIOCTICI0BATEIFHOCTh, IUKIMYHOCTh TIporiecca OypikyasHoro pedopmupoBanus. Eponeiickas
peBomrorius 1848—1849 rr. toru, 3HaueHne, HCTOPHUECKHUE TIOCIEICTBUSA.

Ponp cyOnexkTuBHOTO (hakTopa B mpeojosieHuu orctaBanus. Pedopmbr XIX Beka, MX 3HAYCHHE.
O6mecTBenHbie ABMkeHus B XX Beke.

Poccus u mup Ha pyOexxe BEKOB: HEPABHOMEPHOCTb U MMPOTUBOPEUYNBOCTH PA3BUTHSI.

OO11e uToru poccuiickoit MoJiepHU3aIK K Hadamy XX Beka.

CootHomienne mnonutuueckux cwil B Poccum B Hawame XX Beka. Hapactanme kpusuca
camojnepkaBusa. IlepBas poccuiickas peBomrorusi. OOpa3oBaHUE TMONMUTUYECKUX  MAPTHIA.
I'ocynapctBenHas ayma Hadana XX BEKa Kak IEpPBBIM ONBIT POCCUMCKOIO IapiaamMeHTapu3Ma.
CronbimuHckas arpapHas pegopma. IlepBast mupoBast BoiiHa U ydactue B Heil Poccun. deBpanbckas
peBomtoniust 1917r. u KOpeHHbIE U3MEHEHHUSI B TIOJTUTHYECKOM KM3HU CTPAHBbI.

Pa3nes 3. OT coBeTcKoro rocyaapcrsa K coppeMennoii Poccun.

dopmupoBaHue U CYHIHOCTh coBeTckoro crpost (1917-1991rr.). MapkcusM kak HaeoJornyecKkas
OCHOBa PEBOJIIOLIMOHHBIX MpeoOpazoBaHuii M poccuiickue peanuu. IloarotroBka u mnobGena
OxkTa0pbsckoro BoopykeHHoro Bocctanus B Ilerporpane. II Beepoccuiickuii cbe3n CoBETOB U €ro
peuieHus. OKOHOMHYECKass M COLMalbHasg TOJIMTUKA OOJIBIIEBHKOB. ['paXkiaHckas BOWHA H
uHocTpaHHasi wuHTepBeHuud. Cynpba u 3Hauenne HDOIla. VYTBepkinenue oaHONApTUHHON
nonutuyeckor cucremsl. O6pazoBanne CCCP. Ilonmutuueckas Goppba B MapTHH M TOCYAApCTBE.
CCCP B roxsl mepBbix msaTmieTok (konen 20-x rr. — 30-e rr.). DOopMUpOBaHHE PEKUMA JTHIHOU
BractTh CranMHa ¥ KOMaHIHO-aAMMHHMCTPaTUBHOW CHCTEMBI YIPAaBIEHUS TOCYAAPCTBOM.
Tortamurtapusm B EBporie u CCCP: obmee n ocooennoe. Buemmnsist momutuka CCCP B 20-30-¢ .
HesarensHocts KomuntepHa. CCCP Bo BTOpoil MupoBoil m Benukoii OrTedecTBEHHON BOMHE.
Pemraronuii Bitag CoBerckoro Coro3a B pasrpom (ammszma.

W3meHeHnne COOTHOLIEHUS CUJI B MUPE ITOCJIE BTOPON MUPOBOM BOMHBL. Hauano «xoy0qHOM BOMHBD.
«doktpuna Tpymdsna» u «llman Mapmamiay. @DopMupoBaHuE  OHUIOIAPHOIO  MHUPA.
B3anMooTHOIEHNs co cTpaHamMu «HapoaHou aemokparum». Co3ganue CoBeTa HPKOHOMHUYECKOM



B3aumoniomoi. Koudmukr ¢ IOrocnaBueir. Opranumzanust CeBepoaTIaHTHUECKOTO JIOTOBOpa
(HATO). Coznanue Opranuzanuu Bapmasckoro porosopa. Boitna B Kopee. TpymnocTtu
nocieBoeHHoro paszputuss CCCP. VYikecroueHHE NOJUTUYECKOTO PEXKUMA U HICOJIOITMYECKOTO
KOHTpoJs. [lombITKM OOHOBIEHHMS «TOCyAapcTBeHHOro comuanudmay. XX cwe3ng KIICC u
ocyxeHue KyiabTa muuHoctd Cranuna. «OTTenens» B JyXOBHOU cdepe. DKOHOMUYECKHE peQopMbl
cepeannbl 60-X TO0B, MPUYMHBI UX HE3aBEPIICHHOCTH.

Hapactanue Kpu3HWCHBIX SIBIEHHWH B coBeTckoM obOmiectBe B 70-¢ — cepenune 80-x romoB. Hopas
Koncturynus CCCP. Konuenuus «pa3suroro couuanusmay. Bremmnss noautuka CCCP B koHLe
60-x Hauvasne 80-X IT.: OT pa3psaAKU K 000CTPEHUIO MEKTYHAPOIHON OOCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, LIE€NIW, 3aJaud, OCHOBHbIE OJTambl, pe3ynapraThl. Pacmag CCCP.
O6pazoBanue CHI'.

CraHoBIIeHHE HOBOH pOoCCUICKOM rocyaapcTBeHHOCTH (¢ 1991- mo Hacrosmee Bpemst). JIuGepanbHas
KOHIENIHUS POCCUiicKuX pedopM: mepexoi K phIHKY, (opMHpoBaHHE TpakJIaHCKOTO oOliecTBa U
npaBoBoro rocynapctsa. «lllokoBas Tepamus» 3koHOMUYeckux pedopm B Hadane 90-x rojoB.
Konctutynusa Poccuiickoit ®eneparuun 1993r. MexnaunoHalibHbie OTHOLICHHS. [lonmuTnyeckue
nmapTud W OOIIeCTBEHHbIC JBMXKEHHWS Poccum Ha coBpeMeHHOM Jrame. Poccuss Ha mytH
MonepHu3anuu. Poccust B cucrteMe MHUPOBOM SKOHOMHKM U MEXIYyHAapOIHBIX cBsized. HoBbie
TFeONOJIMTUYECKOE PEaJIMi B MUPE U UX BIMSHHUE Ha BHELIHIOK NMOJUTUKY Poccuiickoit @enepannu.

4. O0beM y4eOHOI TUCHUTITHHBI

. B 3a4yeTHBIX B akanem.
Buabl yueOHol padoThI
eIMHULAX yacax
O0mas TpPyA0EMKOCTh JHCHUILINHBI 110 y4e0HOMY IIAHY 4 144
KonrakTHasi padora (KP): 1,8 64
Jlexuu (JIek) 0,9 32
[TpakTiueckue 3ansatus (I113) 0,9 32
CamocrosiTtesbHas padora (CP): 1,2 44
Bu KOHTPOJIA: IK3aMeH 1 36
Buabi yueOHol padoThl B sauerHbIx B actp.
eIMHULAX yacax
O0mas TpPyA0EMKOCTh THCHUIINHBI 110 y4e0HOMY IIAHY 4 108
KonTakTtHas padora (KP): 1,8 48
Jlexmum (JIek) 0,9 24
[TpakTrueckue 3ausatus (113) 0,9 24
CamocrositenbHas padora (CP): 1,2 33
Buja KOHTpOJISI: 3K3aMeH 1 27

AHHOTanus padoueit mporpaMmbl AUCIUILITUHBI
«MHOCTpaHHBIH A3BIK»
1. Heab aucHUMIVIMHBI — TIPHOOpPETEHHE OOydYalOMMUMHCS OOIIeH, KOMMYHUKATUBHOW W
npodecCHOHANBFHOM KOMIETEHIIN, YPOBEHb KOTOPBIX HA OTJENBHBIX dTamax S3bIKOBOW MOATOTOBKU
MO3BOJISIET  MCIOJIb30BaTh ~MHOCTPAHHBIM  SI3BIK  TPAKTUYECKH Kak B  MpodecCHOHaTbHOM
(TpOU3BOICTBEHHOMN U HAYYHOI) AEITETLHOCTH, TaK U 71 1eNieil camooOpa3zoBaHUsl.

2. B pe3yabraTre H3y4YyeHHs JAUCHUILUIMHBI O0y4YaWUIWiics MO MNporpaMme CHelUHAIUTETA
J0JIZKEH
Obaadoams cIeAYIOUUMEI KOMITETEHITUSMU:

®opmupyeMble KOMIIETEeHIUH NHauKaTOpHI OCTUKEHUSI KOMITeTEeHIIH I
YK-4. Cnocoben npumeHITHY K-4.1. YcranaBnuBaer u pa3BuBaeT nmpodeccuoHalbHbIE
COBPEMEHHBIE KOMMYHHUKATHBHBISKOHTAKTHl B COOTBETCTBUHU C MOTPEOHOCTSIMU COBMECTHOM
TEXHOJIOTUM, B TOM 4HCJIE  HAIEATENbHOCTH, BKIIOYas oOMeH wuHpopmauuedl U




WHOCTpaHHOM(BIX)  s3bIKe(ax),  UIABBIPAOOTKY €AMHON CTpaTeruu B3auMOACHCTBUS
axagemuyeckoro u npopeccuonanpuoroYK-4.2.  CocraBnser, NepeBOIUT U PEAAKTUPYET
B3alMO/ICICTBUS pa3IuyYHbIE aKaJeMHYecKHe TeKCThl (pedepartbl, 3cce,
0030pBI, CTaThH U T. 1.
VK-4.3. IlpencraBiser pe3ynbTaThl aKaIeMHUUYECKOW ¥
mpodeccCHOHATbHON ~ NEATENhbHOCTH  HA  Pa3lIMYHbBIX
MyOJIMYHBIX MEPONPUSTHUSX, BKIIOYAs MeEXKIyHapOJHbIE,
BEIOHpast HanboJiee mMoIXoAsAIIHiA (hopmar
YK-4.4. AprymMeHTHPOBaHHO U KOHCTPYKTUBHO OTCTanBacT|
CBOM TO3WIMM H HJIEU B  aKaJIeMUYECKUX U
MpodeccCHOHANBHBIX JUCKYCCUSIX Ha TIOCYAapCTBEHHOM
s13p1Ke PD 1 MHOCTPAaHHOM SI3BIKE
VK-5. Cnocoben anamusupoBath HYK-5.3. ObecnieunBaeT co3gaHue HEAUCKPUMHUHAIIMOHHOM
VUUTHIBATh PAa3HOOOpa3We KYJIbTYp BCPEIbI B3aMMOJICHCTBUS npu BBITIOJTHCHHH
rporecce MEXKYJIbTYpHOrOnpo(heCcCHOHAIBHBIX 3a/1a4
B3aMMOJICICTBUS
OIIK-6 Cnocoben npenctaBiaaTROIIK-6.3. T'oToBUT mpe3eHTalui0 MO TeMme paboThl H
pE3yIbTATHI po(heCcCHOHATTLHOMTPEICTABIISIET €€ Ha PYCCKOM U aHTIIUHCKOM SI3BIKaX
nesitennbHOCTH B ycTHOM M mucbMeHHOMOIIK-6.4. IlpeacraBnser pe3ynbTaTbl pabOTHl B BHJE
dopMe B COOTBETCTBHM C HOpPMaMHU HHAYYHOH MMyOnMKanuu (TE3WCHI TOKJIana, CTaThs, 0030p) HA
MpaBUJIaMH, MPUHITHIMU BPYCCKOM U aHTJIMHCKOM SI3bIKE

npoeCCHOHATLHOM COOOIIECTBE

B pesynbpraTe n3yyeHus TUCUUIUIMHBI 00yYarouics JOJIKEH:
3namo:
- OCHOBHBIE CITOCOOBI COUYETAEMOCTH JICKCHUECKUX €AMHUI] 1 OCHOBHBIE CIIOBOOOpA30BATEIbHEIC
MOJIeIH;
- PYCCKHE SKBUBAJIEHThl OCHOBHBIX CJIOB U BBIPAXKEHUU PEUYH B MPOLIECCE MEKINYHOCTHOIO U
MEXKYJIBTYPHOT'O B3aUMOJIEHCTBUS;
- OCHOBHBIE ITPUEMBI U METOJIbI peheprpOBaHUS U aHHOTUPOBAHMS JIUTEPATYPHI;
- NACCUBHYI0 M aKTUBHYIO JIEKCMKY, B TOM 4HCJIe OOLICHayyHyl0 H
CHelHaIbHYIO TEPMUHOJIOTHIO, HEOOXOAUMYIO /17151 paOOThI HaJl TUIIOBBIMU TEKCTaMU;

- pUeMbl pabOThl C OPUTHHAIBHOM JUTEPaTypOil Ha HHOCTPAHHOM SI3bIKE.
Ymemes:
- paboTaTh ¢ OPUTrHHAIBLHOM JINTEPAaTYpOil HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIIOBapeEM;
- BECTH MEPENUCKY Ha U3yYaeMOM SI3bIKE C II€JIbI0 MEKIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aMMOJEICTBHS;
- BECTH PEUEBYIO JEATEIbHOCTh IMPUMEHUTENBHO K cepe ObITOBON U MPpodhecCHOHATBbHOM
KOMMYHHKAIUH.
Bnaoemp:
- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXKJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIICHHS, HaBBIKAMU U
YMEHUSMH PEYEBON JESATEIHPHOCTH TNPUMEHHUTETHRHO K cdepe OBITOBOM W mpodeccHoHaTbHOM
KOMMYHHKAIMH, OCHOBaMHU MyOJIMYHOM peuu;
- OCHOBaMU peepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPhI HA U3Y4a€MOM MHOCTPAHHOM SI3bIKE.
3. Kparkoe conepxanue 11 cuMIMHbBI
Pasoen 1. I pammamuueckue mpyoHocmu uzyuaemozo a3vlka

JInuHble, NpUTSKATENBHBIE U IPOYKEe MecToUMeHUs. CIpspKeHNE Taroia-cBa3Ku.
W3meHenue riarona-cBsi3ku B ¢opmax Hacrosiiero BpemeHu. OOpa3oBaHHE pPa3IMYHBIX
BHUJIOBPEMEHHBIX (OopM ¢ TOMOIIBIO Tiaroja-cBsa3ku. OOpazoBanme u ymnoTpeOieHue Gopm
[IACCUBHOTO 3aJI0TA.

[Topsimok coB B mpeIoKeHUH. DMPaTHIecKie KOHCTPYKIIHH.

Nnpunutu. ®opmbl uHbuHuTHBA. [IpogomkeHHbii U nepdexTHbld MHOUHUTUB. DYHKIUU



nHpuHUTHBA B mpemiokeHnn. OOpa3oBaHue M ymnoTpediieHne WHOUHUTHBHBIX OOOPOTOB THIIA
«CHOXKHOE TOAJICKAIIEE» U «CIO0KHOE JONMOJHEHHe». BapuaHThl mepeBoga WHOUHUTHBHBIX
000pOTOB Ha PYCCKUU fA3BIK.

Buno-Bpemennsie ¢opmbl rinarosnioB. OOpa3zoBaHHE NPOCTBHIX, MPOAOIDKCHHBIX, MEPPEKTHBIX H
nepeKTHO-MIPOJOKEHHBIX BpeMeH. BompocuTenbHble NPEIOKEHUS B Pa3IMYHBIX BpEMEHaX.
OOpa3zoBaHue OTpHUIATETBHBIX (OpPM Tjaroyiia B Pa3IWYHBIX BpeMeHaxX. Pazden 2. Ymenue
memMamuieckux meKcmos.

YreHne TEKCTOB 110 TEMaM:

1. BBenenue B crieiuanbHOCTh

2. 1. . Mennenees

3. PXTY um. /1. . MenneneeBa

IlonsTue O BuAax 4TeHWs Ha npuMmepax TekctoB o Xumuw, . M. Menneneese, PXTVY num, . U.
MenneneeBa. AKTUBU3ALIMS JIEKCUKU TPOYUTAHHBIX TEKCTOB.

W3yuatoriee yTeHnE HAYYHO-TIONYJISIPHBIX TEKCTOB IO BBIOpaHHOH cnenuanbHOCTH. [IpruMepHas
TEMaTHKa TEKCTOB:

«Hayxka, TeXHOJIOTHSI U HAYYHbIE METOb»

«XUMUYECKOE MPEIITPUATUEN.

Jlexcuyeckue 0COOEHHOCTH TEKCTOB HAyYHO-TEXHUUECKON HampaBICHHOCTH.

TepMUHOIOTHS HAYYHO-TEXHHUUECKOH JINTEPaTyphl HA U3Yy4aeMOM SI3bIKE.

Paszoen 3. [lpaxmuka ycmuoti peuu

IIpakTHKa YyCTHOM pe4yy IO TEMaM:

1. «["oBopuM 0 cebey,
2. «B ropoue»,
3. «PaloH, rae s KUBy».

MoHoiorudeckass peub 1o TeMe «0 cebey. Jlekcuueckrne OCOOCHHOCTH MOHOJIOTMYECKOM DPEYH.
PeueBoil 3THKET MOBCEJHEBHOIO OOLICHUsS (3HAKOMCTBO, IIPEJCTABICHHE, YCTAaHOBJIEHUE U
noJyiep )kaHue KOHTAKTa, 3alpoc U coo0ImeHne nHpopMaIyu, moOyxXaeHue K IeHCTBUIO, BEIpAKEHUE

npocbObl, coryacus). @DOHETHYECKHE XapaKTEPUCTHUKU HM3y4aeMoro si3bika. (OCOOCHHOCTH
JINAJIOTUYECKON PEeYH IO MPONJECHHBIM TEMAM.
Ob1ee Kom4ecTBO MOTyIeH - 3.
4. O0beM yueOHOH TUCHUILINHBI
. B 3a4eTHBIX B akaaem.
Buabl yueOHol padoThI
eIMHULAX yacax

Oo6masi TPyA0eMKOCTh THCIUIIIHHBI 110 y4eOHOMY TJIAHY 10 360
Konrakthas padora (KP): 5,8 208
JIeKIMH yueOHbIM NIAHOM He NPedyCMOmMpPeHbl - -
[Tpaktnyeckue 3anstus (113) 58 208
CamocrositesbHas padora (CP): 3,2 116
YIpaskHEHUs 10 COOTBETCTBYIOLUM pa3jieiaM JUCIUILINHBI 3,2 116
Buja koHTpOJISI: DK3aMeH 1 36

B

B 3auyeTHBIX
Buabi yueoHoii padoThI eIMHUIIAX 4CTPOHOM.
yacax

OO0masi TpPyA0eMKOCTh THCHUIIMHBI 110 y4e0HOMY IVIAHY 10 270
KonTakTHas padora (KP): 5,8 156
Jlexuu yueoHvim nianom He npedycmompeHul - -
[IpakTuueckue 3ansatus (I13) 5,8 156
CamocrositesbHas padora (CP): 3,2 87
YTpaskHEHUs 0 COOTBETCTBYIOLIUM pa3jieiaM JUCITUILINHBI 3,2 87
Buja koHTpOJISI: DK3aMeH 1 27




AHHOTaIus pabodeit mporpaMMbl TUCITUTUTHHBI
«Dusnocopus»

1 Heab AucuunjuHbl — chOPMHUPOBATH Y CTYICHTOB KOMIUIEKCHOE TIPEICTABIICHUE O POJIU U MECTe
¢unocopun B CUCTEME T'YMaHUTAPHBIX, COIMAIBHBIX U E€CTECTBEHHBIX HAyK, MO3HAKOMHTH UX C
ocHoBamMH (PpmI0cOPCKOr0o 3HAHHS, HEOOXOIUMBIMH JISl PEHICHUSI TCOPETUUYCCKUX U MPAKTUUCCKUX
3ajad4.
2 B pe3yabTare u3y4eHus JMCHUIJIMHBI 00yYAIOMIMIACS 10 MPOrpaMMe CHEHATUTETA T10JI3KeH:
Obnadams CneayONMMU KOMIETEHUIUSIMHU:

@opMupyeMble KOMIIETEHIIHMU NHaukaTopsl 10CTHXKEHUST KOMIeTEeHIHit
VYK-5. Cnocoben anamm3upoBath HYK-5.1. Ananusupyer BaKHEHIIME HICOIOTHYECKUE U
YVUUTBIBATH Pa3HOOOpasve KyJIbTyp BLUEHHOCTHBIE  CHCTEMBI, C(HOpPMHPOBABIIHECS B XOAE

rporecce MEKKYJIbTYPHOIOACTOPHUECKOTO Pa3BUTHUS; 0OOCHOBBIBAET aKTYaJIbHOCTb UX
B3alMOJICUCTBUS HCIIOJIB30BaHUSI TIPH COITMAIBHOM U MPOheCCHOHATBHOM
B3aNMOIEHCTBUU

YK-5.2. BricTpauBaeT comMaabHOE W MPOPECCHOHATBHOR
B3aMMOJICHCTBHE C YY€TOM OCOOCHHOCTEW OCHOBHBIX (HOpM
HAay4yHOTO M PEJIUTMO3HOIO CO3HAHUS, AEJIOBOW M 00IeH
KYJIbTYpbl TPEACTABUTENICH IPYTUX STHOCOB W KOH(DECCHIA,
Pa3TUYHBIX COIMATBHBIX TPYIIIT

YK-5.3. OOGecrieunBaer co3/1aHUE HEIUCKPUMHHAIMOHHONW
CpeIIbI B3aMMO/ICHCTBUS npu BBITIOJTHCHUH
npodeccCHOHATBHBIX 3a/1a4

B pe3ynbraTe nzyueHust JUCUUIUIMHBI 00yJaroIUHCs TOJKEH:

3namp: OCHOBHOE COJIEp)KaHWE THaBHBIX (QHIOCOPCKUX IIKOJ W  HANpaBJICHUH,
OpeJCTaBUTeNIel ATUX IIKOJ, CBA3b M paziuuue HUX QUIOCOPCKUX HIEH, CBA3b HCTOPUKO-
¢mIocopCcKkuX KOHUENIHUKA C COBPEMEHHBIMH MpOOJIEMaMH HHIUBUAYaJbHOW W OOIIECTBEHHOMN
KHU3HH,

Ymems: moHNMATH W aHATM3UPOBATh MHUPOBO33PEHUECKUE, COMAIBHBIC W UHANBUIYAIbHBIC
npo0JIeMbl COBPEMEHHOW KH3HU; T'PAaMOTHO BECTH [HUCKYCCHIO, apryMEHTHMPOBAHHO OTCTauBaTh
CBOIO MO3MIMIO MO 3HAYMMBIM (UI0COYCKUM NpoOiIeMaM COBPEMEHHOW >KHM3HM, ONMUPAsACh Ha
HapaOOTaHHBII B UCTOpUH (UI0CcOPUU MaTepHall; MPUMEHATh MOITY4YeHHbIE (puocodpckue 3HaHus K
peleHnIo MpohecCHOHANbHBIX 3a/1a4;

Bnaoems: npencrapnenusmMu o ¢pumocoPur Kak HAyKe U CHUCTEME IIEHHOCTEH, ee MecTe B
cUCTeMe T'yMaHUTApHOTO 3HAaHUSA; OCHOBaMH (PUIOCO(CKOro MBIIICHUS; KaTeropHualbHbIM
anmapaTtoM HM3ydyaeMoW AMCUMIUINHBIL, (UIOCOPCKMMU METOJAMU aHajdu3a pa3jIMuYHbIX MPOOJeM,
HaBbIKaMU  (UIOCO(CKON KyabTYpbl s BBIPAOOTKM CHCTEMHOTO, LIEJIOCTHOIO B3MVIAJa Ha
JeHCTBUTENILHOCTh M MECTO XUMHUH U XUMHYECKOW TEXHOJIOTHH B I[EJIOCTHON KapTHHE MHpA.

3. Kpatkoe conepixanue Iy CUUIIMHBI
Beenenune. dumocodusi, ee MpOUCXOKACHUE U POJIb B OOIIECTRE.

Paznen 1. OcHoBHbIe puitocodCcKUe HIKOIBI.

AnTtnunas Qunocodus (nocokparuku, co¢uctsl, Cokpar, Jlemokput, Ilmaton, Apucrorens,
AITMHUCTHYECKU-PUMCKas ¢punocodusi). OCHOBHBIE MTPOOIEMbI CPETHEBEKOBOM (HUIOCOPUH U SMTOXU
Boszpoxnenus. ®dunocopuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus IIpoceemieHwus.
Hewmerkas kinaccuueckas ¢unocodusi. Pycckas ¢punocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOM
¢mnocopun. OCHOBHBIEC HANPaBJIEHUS] COBPEMEHHON (HIOCODHH.

Pa3nen 2. ®uiiocodckne KOHIENIUN ObITHS ¥ MO3HAHMS.
[Ipo6nema ObiTus B ucropuu (unocopun. [lonarus marepuanbHoro M upaeasbHoro. OCHOBHBIE
¢mocopckue HampaBIeHUs: MaTePUAIN3M U Uaeann3M. [IpuHIMIT r106aJbHOTO SBOJIIOLIMOHN3MA B



COBPEMEHHOM Hay4YHOUW KapTHHE MUpa.

Konuenuu npocTpaHcTBa M BpEMEHU B HCTOPUH (prusocopuu 1 HayKH.

[Ipoucxoxnaenue co3HaHua. Ponb Tpyna B NOpPOUCXOXKACHWU CO3HaHUA. Mieanuctuyeckue u
MaTepHaTiuCcTUYecKre KoHIenuuu co3Hanus. CozHanue u Mo3r. Co3HaTenbHOE M Oecco3HaTeNbHOE.
Coznanue 1 s3bIKk. Co3HaHKHE U CAMOCO3HAHUE.

KoHuenmuu TrHOCEOJIOTHH B HMCTOPUH (HUIOCO(UU: CEHCYaIM3M, palMOHAIU3M, CKENTHIIN3M,
ArHOCTHUIIM3M, KOHIEMHIMS BPOXKACHHBIX HJIeH, anpuopusM. JnanekThka Mmo3HaHUS: YYBCTBEHHOE U
panroHaJIBHOC. OCHOBHBIE TCOpPHUU UCTUHBIL.

Pa3nen 3. [Ipo6Jiembl yestoBeka B pusiocoduu.

Uenosek kak mpeaMeT ¢uiocodcekoro ananmmsza B uctopuu unocodun. [IporcxoxkieHue yenoBeka:
IPUPOJHbIE M COLHUANbHBIE YCIOBHS AaHTPOMOCOIMOreHe3a. buoiornyeckoe M coluanbHOE B
YCJIOBCKE. I/IHI[I/IBI/II[, HHIUBUAYAJIBbHOCTD, JIUYHOCTD.

CMbICH JKH3HM UM TpeJHa3HaueHue uyenoBeka. JKusHb, cMepTh, OeccmepTue. JBHykeHne HeHACHIINS,
€ro posib B coBpeMeHHOU xu3HU. llenn u nenHoctu. CBoOOIa BOJIM U OTBETCTBEHHOCTh JTUYHOCTH.
HpaBcTBeHHBIE, peIUTHO3HBIE, ICTETUYECKUE IICHHOCTH.

Pa3nen 4. ®usiocodusi ucropuu u od1ecTBa

YelloBEK B CHCTEME COLMAILHBIX CBI3eil. JIMYHOCTH MW Macchl, cBO0OJA M HEOOXOIMMOCTD.
Ounocodust uctopuu: GpopmMalnMoHHAsS U UUBUIM3ANUOHHAS KOHIEMIIMU UCTOPHUECKOTO Pa3BUTHSL.
[IporpeccucTckue W UUKIMYECKHE MOJENTU pa3BuThsi. [oOanbHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konnenius ycToiftuuBOro pa3BUTHs U CLIEHApUH OYIYIIETO.

OO6mecTBo 1 ero crpykrypa. ConuanpHas, MOJTUTAYECKas U TyX0oBHas chepsl oomecTsa. Konnenmmm
rocyzaapcTBa B uctopuu ¢puiocodpckoit mpiciu. ['paxkianckoe 00111ecTBO U IPaBOBOE TOCYIAPCTBO.

Pa3nen 5. ®uiocodckue npodjaeMbl XUHMUHA H XUMHYECKOH TEXHOJIOTHHI

Hayunoe u B HeHayuyHOe 3HaHue. CTpyKTypa Hay4yHOTO 3HAHMS, €ro MeTonabl U Gopmbl. Hayunbie
PEBOJIIOLIMM U CMEHAa THUIIOB paluoHajdbHOCTH. Hayka B cOBpeMEHHOM Mupe. DTHKa HAayKu U
OTBETCTBEHHOCTb YUEHOTO.

Hp06neMa COOTHOLICHUA HAYKW H TCXHHKH. COIII/IaJ'[BHI)Ie IOoCICACTBUA HAYYHO- TEXHHUYECCKOIO
nporpecca. OTUYECKUE U IKOJIOTHYECKUE UMITEPATUBBI PA3BUTHSI HAYKH U TEXHUKH.

MecTto XMMHM B CHCTEME €CTECTBEHHBIX HayK. OcHoBHas np06neMa XUMHH KaK HayKu H
npousBojcTBa. Llenu u 3amaun xumudeckoil TexHoioruu. Crnenuduka XUMHKO- TEXHOIOTHYECKOTO
3HaHUS: PyHIAMEHTAIBHOE U MPUKIIATHOE, SIMITUPUIECKOE U TEOPETUUECKOE.

4. O0beM y4eOHOI THCIUITHHBI

" B 3auernbix | B akaaem.
Buabl yueOHoli padoTsl
eIMHULAX yacax
O0mas TPyA0EMKOCTb JUCHUIINHBI 110 y4e0HOMY IJIAHY 4 144
KonTaktHas padora (KP): 1,8 64
Jlexmun 0,9 32
Cemunapsl (C) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu1 KOHTPOJIA: IK3aMeH 1 36
Bujant yueouoii padorsi B 3auyernbix | B acTpon.
eTMHUIAX yacax
O01as TPYA0€eMKOCTh IMCHUILUIMHBI M0 Y4eOHOMY MJIAHY 4 108
Konrakthas padora (KP): 1,8 48
Jlexun 0,9 24
Cemunapsl (C) 0,9 24
CamocrosiTeibHas padora (CP): 1,2 33
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AHHOTanus paboueit nporpaMmbl JUCITUTUIMHBI
«IKOHOMHKA»

1. Henab AMCHUIUIMHBI — TOJIYYCHHE CUCTEMbl 3HAHUH 00 DKOHOMHUYECKHUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMS TPOMBIIICHHOTO TPOU3BOACTBA B CHCTEME HAIIMOHAIBHOH HYKOHOMUKH,
q)OpMI/IpOBaHI/Ie OKOHOMHNYECCKOI'O MBIIIJICHU A nu HNCITIOJIBb30BAHHUC HOJIyT-IeHHBIX 3HaHPII>i B
MPAKTHIECKOM JIeITEeIbHOCTH.

2. B pe3yiabrare H3yYeHHs IHCHUILUIMHBI OOYYAIOUIUICS IO NporpamMMe CHeNHAJUTETA
JMOJIZKeH:

Obnadams CIEAYIOIMMMU KOMIIETEHIIUSMH:

DopMupyeMble KOMIIETEeH U NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH
YK-1.1. Ananuzupyer npoOJEeMHYIO CHUTYaLHUIO
KaK CUCTEMY, BBISIBIISISL €€ COCTABIISIOLIUE U CBSI3Y
MEXy HUIMU
YK-1.2. Omnpenenser npobensl B wHPOpMAIUH,
HEOOXOAUMOW  AJs  pelieHus  MpoOJieMHON
CUTyallud, W MPOEKTUPYET MPOLECChl IO UX

YCTpaHEHUIO
YK-1.3. Kpurudecku OLEHHBAECT HaJKHOCTH

YK-1. CnocobeH ocymiecTBIsATh KpUTHUECKUH  [MCTOYHHKOB uHbOopMaIuy, paboTtaeT g

aHaJIN3 POOJIEMHBIX CUTyalliii Ha OCHOBE NPOTHBOPEYMBON  WHPOpPMALMEl H3  pa3HBIX

CHUCTEMHOTI'0 MI0/IX0/1a, BEIpA0AThIBATh CTPATETHIO |[HCTOYHHKOB

IEHCTBUAN YK-1.4. Pa3pabartbiBaeT U cOJAEpKATEIbHO
apryMeHTHpYyeT CTpaTeruto peleHus

MpOOJIEMHOI CUTyalluu Ha OCHOBE CHCTEMHOTO U
MEXTUCIUIUTMHAPHOTO MOJIX0/I0B

YK-1.5. Hcnons3yer JIOTHUKO-
METO10JI0TUYECKUI UHCTPYMEHTApHi POE|
KPUTHYECKON OLIEHKH COBPEMEHHBIX KOHUEIINN
¢miocopckoro M COLMANBHOTO XapakTepa B
CBOEH MIPEIMETHOM 00JIaCTh

YK-6. CnocoGen onpeznensats 1 peanu3obbiBaTh |[YK-6.1. OuenuBaer cBou pecypcehbl U UX Mpeelbl
MPUOPUTETHI COOCTBEHHOM JESTETHHOCTH u  |(IMYHOCTHEIE, CUTYaTHBHEIE, BpPEMEHHBIC),
CrocoObl €€ COBEpPUICHCTBOBAHMS HA OCHOBEONTHMAIBHO MX MHCIOIB3YeT [UIl YCHEIIHOro
CaMOOIIEHKH M 0Opa30BaHMsI B TE€UEHHE BCEH  [BBIIIOJHEHUS MOPYYEHHOIO

PKU3HU 3aJJaHUs

B pesynbTate nu3ydeHus TUCIUILIMHBI 00Y4arOIUNiCcs JOKEH:
3namep:
—OCHOBBI ’KOHOMHUKH B Pa3INUHBIX c(pepax KU3HEIeATETbHOCTH;
—METObI pa3pabOTKH OMEPATUBHBIX U IPOU3BOJICTBEHHBIX IIJIAHOB;
—METO/JIbI ¥ CTIOCOOBI OTUTATHI TPY/A.
Ymemes:
— COCTaBJIATEH OTYETHI 10 BEIMTOJHEHUIO TEXHUUECKUX 3aJaHNI;
— TOTOBHTH HCXOJHBIE JaHHBIE JUIA BBIOOPAa W OOOCHOBAaHMS HAYYHO-TEXHHUYECKUX U
OpTaHU3AIMOHHBIX PEIIEHNN Ha OCHOBE SKOHOMHUYECKOTO aHAJIN3a;
— pa3pabaThIBaTh OMEpPATUBHBIC TUTAHBI PAOOT MEPBUYHBIX MPOU3BOICTBEHHBIX MOIpa3AeIeHUI.
Bnaoemo:
—METOJIaMi U WHCTPYMEHTAMH TIPOBEJCHHS OSKOHOMHUYECKOTO aHaiW3a 3aTpaT W Pe3yIbTaTOB



JESATEIIBHOCTH ITPOU3BOICTBEHHBIX MOAPA3ACICHUN;
—MHCTPYMEHTAaMH IIJIAHUPOBAHUS U BBIIIOJIHEHUS MEPOIIPUATHUM 110 IIPOU3BOACTBY MPOLYKIUU.

3. Kpatkoe cofep:kaHue JMCHUTIMHBI

Pa3nen 1. BBenenue. OCHOBBI pPHIHOYHOH IKOHOMUKH

DKOHOMUYECKHE OTpeOHOCTH, Onara u pecypchl. OOmecTBEHHOE MPOU3BOJCTBO M SKOHOMHUYECKUE
oTHoweHus. IIpou3BOJICTBEHHbIE BO3MOXHOCTH OOLIecTBa M SKOHOMHUYECKUH BbIOOp. Kpupas
IIPOU3BOJICTBEHHBIX BO3MOYKHOCTEH. 3aKOH YOBIBAIOLIEH MpenesbHON mosie3HocTu. TpaguiuoHHas
sKoOHOMHYecKass cucreMa. CoOCTBEHHOCTb: (OpMBI M IYTH HUX MpeoOpazoBaHMs. PhIHOYHBIM
MEXaHMU3M cIipoca U rnpeanoxeHus. CoBeplIeHHass U HECOBEPUIEHHAss KOHKYpeHIMH. CylHOCTh U
yCIIOBHS BO3HUKHOBEHUS pbIHKA. Buabl ppIHKOB M uX cTpykTypa. @yHKUuM pbriHKa. ToBap u ero
cBoiictBa. Chnpoc u mpemsokeHue Ha pbiHKe. [loHsATue <«@nactuuHoCTh». CoBepUICHHAs W
HEecOoBeplIeHHass KOHKypeHUuu. Monononusa. Onurononus. IloHsTHe HalMOHAJIbHOW 3KOHOMMKH,
OCHOBHBIE MAaKpOIKOHOMHUYECKUE mokaszarenu. [lotpebnenus u coepexenus. [IponsBoacTBo, oOMeH
u pacupenenenue. [lorpedienue, coepexxeHre, MHBECTULIMU TOBapOB U yciyr. duHaHcoBas cucrema
U (UHAHCOBAas MOJUTHKA oOmIecTBa. Hamoru u Hajorosas cucrema.

Paznen 2. JxoHOMHYecKHE OCHOBBI YIPaBJIEHHS MPOU3BOACTBOM

[Ipeanpusitie Kak CyOBEKT PBIHOYHOIO XO35AWCTBA. DKOHOMHYECKHE 3aKOHBI U OCOOECHHOCTH HX
HPOSIBJICHUS HA NpeanpusThy. Posib crenuanicra XUMUYecKoi npomselnuieHHOCTH. [Ipeanpustue B
CUCTEME DPBIHOYHOM 3KOHOMUKH. lIpennpusrue — xak CyObEKT U OOBEKT IpPEAIPUHUMATEILCKOM
NeSITEeIbHOCTH. 3aKOHOJaTeNbHAs 0a3a NpeNNpUHUMATENbCKOM JesTeabHocTH. HopmaTuBHO-
[IPABOBBIE AKThl, PErJaMEHTUPYIOIIME JEATEIbHOCTh MNpeanpusatusi. OpraHu3alMOHHO-TIPABOBbIE
GopMBbl MpEeANPUHUMATEIBCKON AEATENbHOCTH M KPUTEpUM UX BblOOpa. DopMbl COOCTBEHHOCTH.
Buewnsis u BHyTpeHHss cpena mnpeanpusTus. MarepuanbHO-TeXHHUYecKas 0a3za IPOU3BOJICTBA.
ChlppeBas M TOIUIMBHO-3HEpreTHueckas 0aza XMMHUYECKMX Hpou3BoACTB. IIpousBoncTBeHHas
IporpaMMa M IPOU3BOJCTBEHHAs MOIIHOCTb NpeAnpuatusd. KauecTBo M KOHKYpEHTOCIIOCOOHOCTh
OpOAYKIMH. DKOHOMHUYECKOe 00OCHOBaHME BbIOOpa ChIpbs M TOIUIMBA. PecypcocOepexenue.
AJNbTEpHAaTUBHBIE UCTOUYHUK ChIpb U 3HEPrUU. MaTepuanbHO-TEXHUYECKUE PECYpPChl MTPEAIPUSATHS.
OCHOBHBIE TPOU3BOACTBEHHbIE (DOHJBI XUMHUECKUX MPEANPUITUN: MOHATHE, KIACCUPHUKALMSI U
cTpykrypa. [loHsiTHE M CTpyKTypa, M OIIEHKAa OCHOBHBIX cpeiacTB. [lokazarenu wHcosib30BaHUS
OCHOBHBIX MPOM3BOJICTBEHHbIX (OHIOB. M3HOC U amopTH3anMs, M OLEHKAa 3(PPEKTUBHOCTH
UCIIOJIb30BAaHUSI OCHOBHBIX IPOMU3BOJACTBEHHBIX (DOHAOB. BOCIpPOM3BOACTBO OCHOBHBIX CpEICTB.
OO0opoTHBIE CpeACTBAa MPEANPHUATHS: MOHATHE, COCTaB U CTPYKTypa. VcTOYHMKHM (HOpMUpPOBaHMS
000poTHBIX cpenacTB. (OO0opaunBaeMOCTh OOOPOTHBIX CpEACTB. MaTepuanbHble 3amachl Ha
npennpusaTid. TpynoBele pecypcel mnpeanpusaTtus. llepcoHan mnpeanpusatus U €ro CIPYKTypa.
O} PexkTUBHOCTh MCIOJIB30BAaHUS NEpCOHATa U paboyero BpeMeHu. [IpousBoauTensHOCTh TpyAa U
omnara Tpyna. OpraHu3anus 3apaOOTHOM IiaThl Ha HpeAnpusTHH. [Ipou3BOAUTENBHOCTH Tpy[a:
MOHATHE, T[OKa3aTeau M MeToAsl  u3MepeHus. VHauBuayanbHass W OOIIECTBEHHas
IPOU3BOIUTENBHOCTh TpyAa. Pe3epBbl W (akTOpbl MOBBIIIEHHUS MPOU3BOJUTEIBHOCTH TpyJa.
®opMBIL, CUCTEMBI M pa3Mep OILIaThl TPyia Ha NPEAIpUITHH.

Paznen 3. TeXHUKO-9KOHOMHMYECKHI AHAJIM3 MHKEHEPHBIX PeleHHui

Jloxonpl M pacxoabpl Ha NPOU3BOACTBO, M peANM3aLUI0 NPOAYKUMHU mpeanpusatus. H3nepxku
MIPOM3BOJICTBA MPOAYKIMH (ce0eCTOMMOCTh), MNPUOBLIb, PEHTA0ENbHOCTh U I1I€HOOOpa3oBaHHE.
[TonsiTHE 3aTpaThl HA TPOU3BOJICTBO U PEATH3AIMIO MPOIYKINHU (ce0ecTOMMOCTb). Bupl u 3HaueHue
Kjaccugukanuu 3atpar. CTpyKTypa 3aTpaT Ha IPOU3BOJCTBO U pealn3aluio NpoayKuuu. TexHuko-
HKOHOMHMYECKHUI aHaIN3 WHKEHEPHBIX perieHuil. OcCOOEHHOCTH pacyeTra 3aTpaT Ha MPOHU3BOJICTBO U
peanu3anuio IpOAYKUHUH B KOMIUIEKCHBIX Mpou3BojacTBaXx. OCHOBHbIE MYTH CHUKEHMs 3aTpaT Ha
IPOM3BOJICTBO MpoAyKuuu. Jloxonel mpeanpusitus. [loHsatue mpuObUM M 10X0Aa HPEANPUSTHS,
METOJIbl UX pacueTa. PeHTa0enbHOCTh, €€ BUABI U METOJbl pacuera. [lyTu moBbimieHus: mpuObUIN U
peHTabeIbHOCTH Ha npeanpusaTuix. Llenoobpa3zoBanue u 1ieHoBast noyiuTHKa. LleHa Ha MpOAYKIUIO U
INPUHLMIBI 1IeHoOOpa3oBaHus. Buael neH. CTpykTypa LieHbI, cUcTeMma IieH. B3auMocBszu 1ieH u
uznepxek. LlenoBas nonutuka. PazpaboTka 1IeHOBON CTpaTeruH.

OUHAHCOBO-KPEIUTHBIE OTHOIICHUS MPEINPUITUIA U crucTeMa Hanoroobioxenus. [lonstue, cocras



U CTpyKTypa (uHaHCOB npeanpusatus. [IpuHIHNBI HajmorooOnoxenus. Hamorm w r1utarexw,
YCTaHOBJICHHBIC 3aKOHOJATEILCTBOM: BUJIbI, CTABKH, OOBEKTHI HAIOTOOOJIOXKEHHUS U CPOKHU YILIATHI
Hajora B OIOKET.

4 O0beM y4eOHOM JUCITUNIMHBI

B 3aueTHBIX

Buanbi yueoHoii padoTsl B akana. yacax
eTMHHUIAX
O0mas TPyA0eMKOCTh JTUCIUILIUHBI 110 y4eOHOMY IJIAHY 4 144
KonTakTtHas padora (KP): 0,9 32
Jlexmm (JIek) 0, 45 16
[TpakTiaeckue 3austus (113) 0, 45 16
CamocrositesnbHas padora (CP): 2,1 76
By KOHTpPOJIsi: 3K3aMeH 1 36
Brb1 yuebHoii padoThi B 3aueTHBIX B acrpon.
eIMHHUIAX yacax
O0mas TpPyA0eMKOCTh THCHUILINHBI 110 y4e0HOMY IIAHY 4 108
Konrakthas padora (KP): 0,9 24
Jlexumn (JIek) 0, 45 12
[TpakTrueckue 3ansatus (113) 0, 45 12
CamocrositesabHast padora (CP): 2,1 57
Bua KOHTpOJIA: IK3aMeH 1 27

AnHoTanus paboyeil mporpaMMbl JUCIUIUIUHBL
«HcTopus M1 METOA0JIOTUSI XUMHUM)

1 Heas AuCHMIVIMHBI: — 0000II€HHWE AMHAMUKH M CTPYKTYPbl COBPEMEHHOTO COCTOSIHUS
XMMHUYECKOTO  3HaHUS;  OCBOGHME  3aKOHOMEPHOCTEH M TEHAEHUMH  CTAHOBJICHMS
MEXIUCIUTUTMHAPHOTO €IMHCTBA XWMHUYECKUX, €CTECTBEHHOHAYYHBIX M TyMaHUTApHBIX HAyK;
OBJIQ/ICHUE OCHOBHBIMHU JIOTUKO-METOJOJOTMUECKUMH TPUHLUMIAMH W OCHOBaMH (uiocodcko-
METOJIOJIOTUYECKOT0 aHalIM3a XUMHYECKOIO 3HaHUS, YCBOGHHME CHCTEMbl HAay4HBIX METOJOB,
BBICOKMX TEXHOJOIMH, XMMHUYECKOIO HM3MEPEHMsS M MHHOBAIMOHHBIX MOAXOJOB JJISi BBIIOJIHEHUS
HAYYHBIX UCCIICIOBAaHUN B XMMUH.

2. B pe3yabTare u3y4yeHus AUCHHUIIUHBI 00YYAIOLIUIACS M0 MPOrpaMMe CleHATUTETA T0JIKEeH:
Ob6nadams cnenyromUMI KOMIETEHIUSAMMU:

dopmupyemMble KOMIIETEHIIUH NHaukaTopbl 10CTHKEHUS] KOMITETeHIN i
YK-1.1 Ananuzupyet npoOJeMHYIO CUTYallHIO
KaK CHCTEMY, BBISIBIISISL €€ COCTABJISIONINE U CBSI3H
YK-1. CriocoGeH 0oCyLIeCTBIATh KPUTUUECKUN  [MEKIY HUMH

aHaJTN3 MPOOJIEMHBIX CUTYaI[uii HA OCHOBE YK-1.5 Hcnons3yeT JIOTHKO-METOAO0IOTUYECKH
CHCTEMHOTO 110/IX0/1a, BLIpA0AaThIBATh CTPATETHIO [MHCTPYMEHTAPHN ISl  KPUTHYECKOH  OICHKH
nefcTBui COBPEMEHHBIX KOHLENUUNA (PUIOCOPCKOro U
COLMAJILHOTO XapakTepa B CBOEH MNpeaMeTHOM
o0JacTb
YK-5.1. AHanuzupyer BaKHEHNILINE

NICOJIOTUYCCKUC n IICHHOCTHBIC CHCTCMBI,
C(bOpMI/IpOBaBH_II/ICC}I B Xoae HCTOPHUYCCKOI'O
YK-5. Crioco6eH aHanM3upoBaTh U YYUTHIBATh  [pa3BUTHs;, OOOCHOBBIBAET  aKTyallbHOCTh  MX

pasHoobpasue KyjibTyp B HMPOWECCE  |KCITOIL30BAHUS npu CoIaJbHOM 1%
MCKKYIBTYPHOTO B3aUMOACHCTBUA podeccrnoHaTbHOM B3aUMOJIEHCTBUN
YK-5.2. BeicTpanBaer COLIMAJIbHOE %

npodecCHOHaIbHOE B3aMMOJCHCTBHE C YYETOM
0COOCHHOCTE OCHOBHBIX (DOPM HAydyHOro U




PETUTHO3HOTO CO3HAHWs, JEeIOBOW U  OO0IIcH
KYJIbTYpbl IIPEACTABUTENIEH APYTHX 3STHOCOB W
KOH(EeCCUH, pa3IMYHBIX COLUAIBHBIX TPYIII
YK-5.3. O06ecrieynBaer CO3JaHue
HEIMCKPUMHHAITMOHHONW CpEIbl B3aUMO/ICHCTBHS]
[P BBITIOJHEHNUU TPO(PECCHOHATIBHBIX 3a71a4

B pe3ynbraTe n3ydeHus TUCHMILIHHBI 00YyJaIOIIMIACS JTOJKEH:

3uamo:

- OCHOBHbIE HayUHBI€ ILIKOJIbI, HAIIPABJICHUS, KOHLEIIIIUH, ICTOUHUKN XMMHUYECKOT0 3HAHUS;

- METO/bI U IPUEMBI HAYYHOT'0 UCCIIEJOBAHUS,

- METOA0JIOTMYECKUE TIOAXObI ¥ IPUHIIMIIBI COBPEMEHHOM HaYKH.

Ymemu:

- QHAJIU3UPOBAThb COCTOSHUE U IIyTH Pa3BUTHsI XUMUU B COBPEMEHHOM KYJbTYypE;

- YCTaHaBIMBAaTh MCTOPUYECKYIO M JIOTMYECKYIO B3aUMOCBS3b OCHOBHBIX COOBITUH M OTKPBITHH B
XMUMHHU M CMEXHBIX HayKax;

- OCYIIECTBIISATh METOJJ0IOTNYECKOE OOOCHOBaHNE HAYYHOT'O UCCIIE0BaHNUS.

Braoemy:

- JIOTMKOM HCTOPUYECKOTO Pa3BUTHUS XUMUU;

- HaBBIKAMHU METOJOJIOTHUYECKOr0 aHAJIM3a HAYyYHOT'O UCCIIC0BAHMS U €T0 Pe3y/bTaToB;

- HaBBIKaMH BEJCHMS JUCKYCCUH HAa HCTOPUKO-XUMHUYECKUE TEMBI.

3. Kparkoe coep:kaHue THCHUTLIMHBI:

Moayns 1. MecTo XMMHYECKUX HAayK B KYJIbType LIMBUIM3ALMH.

CymHOCTh U THITBI PHIIOCOPCKUX MPOOJIeM XUMUH. TpH rpaHl XUMUYECKOW HAyKH: KaK 3HaHUE, BU]
NeSITeIbHOCTH U COLMANbHBIA HHCTUTYT. McToprudeckue pekoHCTpyKkIMU xuMuu. Ilpuposa HaydHoro
3HaHUS U XUMUS. /JJuHaMIKa HAyYHOTO 3HAHUS U MOJEIH Pa3BUTHUS HayKu. POpMBI HAyYHOTO 3HAHUS
U UX MHOT0O0Opasue B XUMHHU:

Monyns 2. Metoponorndeckue mpo0aeMbl XUMHH.

CoBpeMeHHOE oOmpefeleHue XUMHM. MHOIO3HA4HOCTh MOHATHS «XUMHUsA». Meroponorus
COBPEMEHHOM XUMHUHU. DMIIUPUUECKOE UCCIIEOBAHNE B XUMUU. DOPMBI METOJI0JIOTUYECKOTO 3HAHUSI.
CucrteMHbI TOAX0A M MPOOJEMBbl €ro HUCMOJb30BaHUS B XUMHUHU. METOJIOJOTHS KOIHUTHUBHOI'O
MO3HAHUSI U COBPEMEHHBIE METOJIOJIOTUYECKHE JOKTPUHBI B XHUMHUU. MaremMaTHUecKuil uaean
HAYYHOTO 3HaHUS U COBPEMEHHAsI XUMMSL.

Monyib 3. @unocodckue mpoodIeMbl COBPEMEHHOW XUMUH.

CranoBnenue kinaccuueckoil xummueckoi Hayku XVII — XVIII BB. IlepBas koHuenTyanbHas
CUCTEMAa XHMHU U JETEPMUHU3M. YYEHHE O COCTaBe BellecTBa. CTaHOBIEHHE HEKJIACCHUYECKOU
xumuueckor Haykun XVII-XX BB. Tperbsi koHIENTyanbHas cUCTeMa XUMHH M CHCTEMHOCTb —
yyeHHe O Tpolecce. OBONIOUMA XMMUYECKMX TEPMOAMHAMUKM M KHUHETUKU. PoxneHue
ITOCTHEKJIACCUYECKOM XuMuyeckoi Haykn XX BB. YeTBepras KOHIENTyajbHas CHCTEMa XUMHUU —
IBOJIFOLIMOHHBIE TeOpuH. [ToHTHE N TEOPUHM CaMOOpPTraHU3aLH.

4. O0beM y4eOHOI TUCIUTITHHBI

o B 3a4eTHBIX
Buabl yueOHoli padoThl B akanem. yacax
eTMHHIAX
O0mas TpPyA0eMKOCTh TUCIUIIUHBI 110 y4eOHOMY IJIAHY 2 72
AyAUTOPHbIE 3aHATHS: 1,3 48
Jlexmun 0,4 16
[TpakTHYeCKHE 3aHATHS 0,9 32
CamocrosiTeibHas padora: 0,7 24
Buja koHTpoIIs: 3a4er
. B 3aueTHBIX
Buabl yueOHol padoThl B acrtp. yacax
eTMHUIAX
O01as TPYA0eMKOCTh TUCHUILIMHBI M0 Y4eOHOMY IJIaHY 2 54




AyIUTOPHbIE 3aHATHS: 1,3 36
Jlexmun 0,4 12
[[pakTUueckue 3aHATUS 0,9 24
CamocrosiTejibHas padoTa: 0,7 18

By KOHTpOJIS: 3ayer

AHHOTaIMs padodel IporpaMMbl JUCIUILIAHBI
«MareMaTHKa»
1. Heap AHCHUIUIMHBI: - (GOPMHUPOBAHHME Y CTYJACHTOB CHCTEMbl OCHOBHBIX  IOHSTHIA,

HCIIOJIB3YCMbIX IJIA IMOCTPOCHUA BaKHEHUIIINX MaTEMaTHUYCCKHX MOI[eHef/’I, U YMCHHUA HUCIOJIB30BATH
MAaTEMATUYCCKHUE METOABI JJIA OIIMCAHHA pa3JINYHBIX ITPOLECCOB.

2. B pedyjbTarte HU3YyYCHUsT AUCHUIIJIHHDbI oﬁyqalomm”lCH o IMmporpamMme crnenuajamurera

JOJI3KEH:
Obnadams cneayOUMMI KOMIIETEHIIUSAMU:

®opMupyeMble KOMIIETEHIIHUU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHIH i

YK-1. CnocobeH ocCylecTBIsATh KpPUTHUECKUIA
aHa M3 MpOOJEMHBIX CHTyaliii Ha OCHOBE
CHCTEMHOTO IOJX0/a, BBIPAaOaThIBATh CTPATETHIO

YK-1.1. Ananusupyer npoOJIEMHYIO CHUTYaIUIO
KaK CHCTEMY, BBISBIISAA €€ COCTABIISIONINE U CBSI3H
MEK1Y HUMH

YK-1.2. Onpenenser npobensl B HHDOPMAIHH,

OKCIICPUMCHTAJIBHBIX U PACUCTHO-TCOPCTHYCCKUX
pa60T XHUMHYCCKOM HaIIpaBJICHHOCTHU

o . HEOOXOAUMOW Il pelleHuss  MpoOJIeMHOM
neiicTBuit
CUTyallud, W MPOEKTUPYET IMPOLECChl IO HUX
YCTPaHEHUIO
OIIK-1 Cniocoben anaym3upoBath,OIIK-1.1. Cucrematuzupyer u aHaJIU3UPYET]
MHTEPIIPETUPOBaTL M 00001IaTh  pPEe3yJIbTaThIPE3yIbTaThI XUMHUYECKHUX AKCIIEPUMEHTOB,

Ha6J'II-0I[eHHfI, H3MepeHHﬁ, a TaK¥XE pC3yJIbTaThl
pPacdycToB CBOMCTB BCHICCTB U MATCPpHAJIOB

OIIK-3  CnocobGeH  NPUMEHSATh  PACUYETHO-
TEOPETHYECKUE METOIbl Il M3Y4YECHHsS] CBOWCTH
BEILECTB U IIPOLIECCOB C UX YYACTHEM, UCIIOJIb3Ys]
COBpPEMEHHOE MPOTrpaMMHOE o0ecriedeHue u 0a3bl
TaHHBIX PO(YECCHOHAIBHOIO Ha3HAYECHHUS

OIIK-3.1.  IlpumeHsieT  TeOpeTHYECKHE U
MOJTyIMIIHPUIECKAE MOJICNH TPH PEHICHUH 3ajad
XMMHUYECKON HalpaBIeHHOCTH

OIIK-4  CrnocobeH mniuaHUpoOBaTh padOTHI
XMMHUYECKON HaIpaBJICHHOCTH, 00pabaThIBaTh U
MHTEPIPETUPOBATH IIOJYYEHHBIE PE3YIIBTAThI C
MCIIOJIb30BAHUEM  TEOPETUYECKUX 3HAHUH U
IMPAKTUYCCKUX HaBBIKOB PCHICHNA]

OIIK-4.1. Vicionb3yet 6a30Bble 3HaHUS B

o0jacth  MareMaTMKU W  (QU3MKKH  TIpH
[JIaHUPOBAaHUU pabot XUMHYECKON
HaIIPaBJIECHHOCTH

MATEMATHYCCKUX U (1)H3HLIGCKI/IX 3aaaq

B PE3YIBbTATC U3YUCHUA TUCHUIIIIMHBL O6yanOIHHﬁCH JOJDKCH:

3name:

— OCHOBBI Au(pdepeHInaTIbHOT0 U UHTErPaJIbHOT0 UCUUCICHUS, AU(depeHInalbHbIX YpPaBHEHUMH,
TEOPUHU BEPOSITHOCTEN U MATEMaTUYECKON CTaTUCTHKY,

— MaTeMaTHYeCcKHUe TEOPUHU U METO/IbI, JIEKAIUE B OCHOBE MOCTPOEHUSI MAaTEMaTUYECKUX MOJIENel;
— OCHOBBI IPUMEHEHUS MATEMAaTUIECKUX MOJEIIEH U METOJOB.

Ymems:

- BLI6I/IpaTL MaTCMAaTUYCCKHUE MECTOJbI, IPUT'OAHBIC IJId PCIICHUA KOHKpCTHOﬁ 3aga4u,
— HCIIOJIB30BaThb MAaTCMATUUYCCKUC IMMOHATHA, MCTOAbI U MOJCIN IJI OIMUCAHUS PA3TTUNYHBIX

MponecCoB;

— BBIABJIATH MATCMATHYCCKUC 3aKOHOMCPHOCTH, JICKAIIUEC B OCHOBC KOHKPCETHBIX IIPOILECCOB,
— HCIIOJIF30BaTh OCHOBHEBIE METO/IBI CTATHCTHUCCKOM 06pa60TKI/I JaHHBIX



— TPUMEHSATh MaTeMaTUYeCKUe 3HaHU Ha MEXTUCIUIIMHAPHOM YPOBHE.
Bnaoems:

— OCHOBaMHM  (DyHIaMEHTaJbHBIX MAaTEMaTHYECKUX TEOpPUH U  HaBBIKAMM  MCIIOJIb30BaHMUS
MaTeMaTHYECKOTo anmnapara;

— METOJIaMH CTaTHUCTUYECKOH 00paboTKH HHpOpMAaLIUK.

3. Kparkoe conepxxaHue TUCUUILTHHBI

1 CEMECTP

1. Beenenue

[Ipenmer u meToasl MaTeMatuku. OnucaHue OCHOBHBIX pa3zienoB Kypca. IlpaBuna u TpeboBaHus
IIPY U3Y4YECHHUHU Kypca.

2. DJjieMeHThI a/1redpbl

UucnoBble MHOXKECTBA, KOMIUIEKCHbIE yncaa. Onpenenurenu I u Il nopsakos. BekTopsl: oCHOBHbBIE
MOHATUS, CKAJIIPHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEICHUSI BEKTOPOB.

AHanuThueckas reoMeTpusi: mpsiMasi Ha IUIockocTd, Kpusble Il mopsiaka. Matpuiel: aeiictBus Hal
MaTpuUllaMH, IPUBEICHUE K CTylleHYaToMy BuAy U Buny ['aycca. Panr marpuisl. OO6paTHas maTpuia.
Teopema Kponekepa-Kanemnu. Pemenue cucteM JIMHEHHBIX —aireOpandyeckux ypaBHEHHI.
CobcTBeHHbIe uncia U BeKTopbl. KBaapaTuunbie GOpMBIL.

3. ®ynkuus oaHoii nepemenHoii. [Ipenesn pynkunu. HempepbIlBHOCTH (PYyHKIHH

Oyuknusa. Crnocobsl 3amanust ¢ynkuuu. I[lpenen ¢ynkuuu B Touke. OJHOCTOPOHHHE MPEHEIBI.
[Tpenens Ha GeckoHeyHOCTH. BeckoHeuHO Masble U OeCKOHEYHO OoJbIHe (PYHKIIUHN, HX CBOWCTBA U
B3auMHas cBs3b. CBoMcTBa npenenoB. IlepBblil u BTOpoii 3aMeuaTenbHble npeaensl. HenpepslBHOCTD
¢yHKIMM B TOYKEe W Ha mpomexyTke. CBoiicTBa ()yHKIMIA, HETPEPHIBHBIX Ha OTpe3Kax. Touku
pa3pbiBa QYHKIIUU U UX KIaccuuKaims.

4. InddepennuaibHoe ucuucaeHne PyHKIIUN 0IHOI NepeMeHHOoM

[IpousBogHas  QyHKUMH, €€  TreoMeTpuYeckuii W MexaHuueckuid  cmbici.  [IpaBuna
mubdepennpoBanus. Tabnuna OCHOBHBIX Mpou3BOAHBIX. [uddepenunan QyHkuuu, ero
IPUMEHEHHUS K MPUOIMKEHHBIM BhIYMCIIEHUAM. IHBapuaHTHOCTH (popMBI TiepBOrO nuddepennuana.
[TpousBonHas cinoxHoil QyHkiuu. JuddepeHnupyeMocTs (QyHKIUH: OINpeaesieHue, TEOPEMBI O
cBs3M U (HEepeHIMPYEMOCTH C HEMPEPHIBHOCTHIO U C CYIIECTBOBAaHUEM INPOU3BOAHON. OCHOBHbBIE
TeopeMbl TuddepeHanbHoro ucuucinenus: Pomns, Jlarpanmka, Komm. IlpaBuno Jlonurans
(packpbiTHe HeompeneneHHocTel). [Ipou3BoaHbIE BBHICHIUX TMOPSAKOB. JIOKaIbHBIN JIKCTPEMyM
¢ynkunu. Heobxoaumble 1 JocTaTOUYHbIE YCIIOBHS 3KcTpemyMma. [IpaBuio uccrnenoBanus pyHKIUU
Ha MOHOTOHHOCTbH M 3KCTpeMyM. [Ipu3HaKu BBIMTYKJIOCTH U BOTHYTOCTH (QyHKIUU. TOUkM meperuoda.
HeobxonuMoe u jmoctaToyHoe ycioBusl mepernda. ACUMNTOTHI (YHKLMH, UX BHIBl U CHOCOOBI
HaxoxeHus. O0mmas cxema uccieoBaHus (HyHKIHM, TOCTPOCHHUE UX TPaHUKOB.

5. NHTerpanbHoe ucunciaeHue GyHKINU OHO NepeMeHHO

[TepBooOpasnast ¢ynkuus. HeompeneneHHbI WHTErpall W €ro CBOWCTBAa. TaOiuIla OCHOBHBIX
UHTErpajioB. MeTonbl MHTErpUpPOBAHUA: HEIOCPEACTBEHHOE WHTETPUPOBAHUE, WHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErpUpPOBAaHME 1O dYacTaM. VIHTerpupoBaHHME palUMOHAIBHBIX  JIpOOEH.
WHTerpupoBaHne HEKOTOPHIX MPpALMOHAIBHBIX U TPUTOHOMETpUYECKHX (QYHKUUH. OnpeneneHHbII
MHTETpajl, ero reomerpudyeckuii cmpici. CBoMCTBa onpeaeneHHoro uurerpaina. @opmyna HerotoHa-
Jleiibnuna. Teopema o cpeaHeM 3HaueHHH. 3aMeHa MEPEMEHHON W MHTETPUPOBAHUE IO YacTAM B
ONpEeNeNeHHOM HHTerpaie. lIpriiokKeHuss ONpeneNeHHOr0 WHTErpajla K BBIYMCICHUIO IIIOIMANEH
wiockux ¢uryp. IloHATHe HECOOCTBEHHBIX WHTETPAJOB: OINPEAEICHUs, CBOWCTBA, METOJbI
BBIYHCIICHHUS.

2 CEMECTP

1. InddepenumnanbHoe ncuucieHue GyHKIMN HECKOJIBKHUX NepeMeHHbIX. JJIeMeHTbI TeOPHH T0JIsSt
Oysknmu IByX W Oojiee TEPEeMEHHBIX: OINpeJeieHne, 00JacTh ONnpeaeseHns, 00IacTb U3MEHEeHNs,
reoMeTprYecKasi HHTEpIpeTanus, THHAA ypoBHs. [Ipenen GpyHkum B Touke. YacTHBIE MPOU3BOHBIC
(Ha mpumepe ¢GyHKIMHM JABYX mepeMeHHBIX). JuddepenunpyemMocts (YHKIMHM HECKOIBKHX



nepeMeHHbIX. JlocTarounsle ycinoBusa auddepenupyemoctu. Ilonnas npoussoanas. IIponsBonHas
cinoxknot  pynkiuu. Ilomueni  muddepennuan. MHBapuanTHOCTH mOJHOTO AuddepeHnuana.
AHaMTHYECKHI TTpU3HaK mosiHoro auddepenimana. JuddepenmpoBanue GpyHKIIMU OTHOW U ABYX
NEPEMEHHBIX, 33/IaHHON HEsSBHO. YacTHbIE MPOU3BOAHBIE U MOJIHBIE IU(p(EepeHIHaNbl BBICIINX
nopsiikoB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX MPOM3BOAHBIX (U1 (PYHKIMM JBYX HNEPEMEHHBIX).
JlokanpHBIE AKCTPEMYMbI (YHKIMM JABYX NEPEMEHHBIX: HEOOXOAMMOE W JIOCTATOYHOE YCIIOBHS
JKCTpeMyMa. YCIOBHBINA IKCTpeMyM (MeTol MHOHUTenen Jlarpanka). Hanbombinee 1 HanMeHbIIIee
3HayeHue (PyHKIMHM B 3aMKHYTOW oOsactH. OCHOBHbBIE MOHATHS Teopuu moisi. CKajsipHoe moJie.
[ToBepxHocTy U nuHUM ypoBHS. [IpousBonHas 1o HanpaBiaeHUIO. ['paJueHT CKaIsAPHOIO MOJSA U €ro
cBoiictBa. BekropHoe mnone. JluBeprenumsi mnons. Porop mons. CBsizp MEXIy TIpagueHTOM H
IIPOU3BOIHON IO HAIIPABJICHHUIO.

2. KpaTrHble HHTErpaJjbl

JIBOMHON MHTETpai: OIpENCIICHUE, IN€OMETPUYECKUM CMBICI, CBOMCTBA. BbIYMCIIEHHE IBOHHOIO
HMHTErpaja B JIEKapTOBOM M MOJApHOW cucteMax koopauHat WMurterpan Ilyaccona. TpoitHoit
WHTErpaJl: ONpEIEICHUE, T€OMETPUYECKUM CMBICI, CBOWCTBA. BpluMcieHuMe TpPOMHOIO HHTErpaa.
[Tpuno>xeHns JBOMHOIO U TPOMHOTO MHTETPAJIOB.

3. KpuBosimHeiiHbIe H IOBEPXHOCTHBIE HHTETPaJIbl

KpuBosivHelHbIil MHTETpajl O KOOpAMHATaM: ONpEJENIEHHuE, CBOMCTBA, BblUMcieHue. Pabora B
cunoBoM mnone. @Dopmyna I'puna. KpuBonuHelHble HHTErpasibl, HE 3aBUCALIME OT IYTH
uHTerpupoBanus. lloTeHnmanbHas QyHKIUSA, TOTEHIMAIbHOE moJie. [IOHATHE MOBEPXHOCTHOTO
unTerpana. Ilotok BekTopa uepe3 mnoBepxHocTb. Teopema I'aycca-Octporpanckoro. ®opmyiia
Crokca.

3 CEMECTP

1. Inddepenuuaibubie ypaBHeHUs IEPBOTo MOPSIAKA

JuddepeHunanbable ypaBHEHUS: TOPSIOK, pelIeHUe, TeoOpeMa CYIECTBOBAaHUS U €IMHCTBEHHOCTH
pemienusa. 3agadya Komm. VYpaBHeHuss ¢ pasgensiomiuMucad nepeMeHHbIMU. OJHOpOAHbIE
muddepeHManbable  ypaBHeHUs. JIuHelHble AudQepeHnranbHble YypaBHEHUs IMEPBOrO MOpsaKa.
VYpaBHeHus B MONHBIX nuddepennuanax. MHTerpupyromuii MHOXKUTEINb.

2. In¢depenuuanbHbie ypaBHeHHSI BTOPOro H N-ronopsiika

JuddepenumanpHpie ypaBHEHHsI BTOPOTO MOPSAKa, JOMyCKalOIIMe MOHWKEHHE nopsiaka. JInHeliHble
muddepeHMaIbHbIE YpaBHEHUST BTOpOro nopsaka. CpoiicTBa pemenuil. JlnHeliHas He3aBUCUMOCTh
¢byakumit.  Omnpepenurens  Bponckoro.  CTpykTypa  OOIIero  peuieHus JUHEUHOTO
muddepeHMaIbHbe  ypaBHEHHs BTOporo mnopsjaka. @OyHnamMeHTadbHas CUCTEMa pelleHUil.
Jluneitnble oaHOpoAHBIE nUd@epeHanbHbe YpaBHEHHUS BTOPOTO IMOpsIKa C IOCTOSHHBIMU
Kod(pduureHTamMu: mocTpoeHue ooduiero pemeHus. Meton Oinepa. JIuHelHble HEOAHOPOJHBIE
muddepeHManbHble ypaBHEHUS! BTOPOIrO MOpsAKa C MOCTOSIHHBIMU Kod(pduuuentamu. Obiee u
YaCcTHOE pELIeHUs HEOJHOPOAHBIX ypaBHeHMH. JIuHelHble nuddepeHuuanbHple ypaBHEHUsS N-TO
MOpsJIKA: CBOMCTBA pELIEHUI, TEOpPEMbl O CTPYKType OOIEro pemieHus, MEeTOJl BapHallu
NOCTOSHHBIX. JIuHelHble auddepeHaTbHble YpaBHEHUS N-TO TOpsJIKa C MOCTOSHHBIMU
kod(purmeHTaMu. AJITOPUTM MOCTPOESHUS OOIIEro PEIICHHS.

3. Cucremsl 1udpepeHNAIBHBIX YPABHEHU

Cuctembl nuddepeHManbHbIX YpaBHEHUM TIEPBOTO TMOPsAKA: OOIME TOHATHA, Teopema
CYIIECTBOBaHMS M €IUHCTBEHHOCTH oO1iero pemeHus. CucreMbl JTUHEWHBIX AU(QepeHInanbHbIX
YpaBHEHUU TEPBOTO MOPSAAKA: HHTErPUPOBAHHME METONOM UCKItoYeHHs. CHCTeMBbl JTHUHEHHBIX
Qg depeHMaIbHbBIX YpaBHEHUI MEpBOTO MOPsIKA: CBOMCTBA pEIICHUI, TEOPEMBI O CTPYKTYpe
o0uiero pemieHusi, METOJ Bapualuuu TOCTOSHHBIX. CHCTEMbl JHMHEWHBIX OJHOPOAHBIX U
HEOJHOPOAHBIX TU(EepeHIINATbHBIX YPaBHEHUH C MOCTOSHHBIMH KOd(pduIHMEeHTaMU. DJIeMEHTHI
TEOPUHU YCTOMUMBOCTH. METOIbI YHCIEHHOTO pelieHus Ju(depeHnaIbHbIX ypaBHEHUI.

4. YucjoBble M PYHKIMOHAIbHbIE PSAbI

YucnoBele psAbl: OCHOBHBIE IOHSTHSA, CBOMCTBAa CXOJIIMXCS PAJOB, HEOOXOIMMBIM NpU3HAK
cxonumoctu. ['apmonmueckuit  psn.  Psapel  Jupuxime. IlpusHaku  cpaBHEHHs  psiioB €
NOJOXKUTENbHBIME wieHamH. [Ipusnak [lanmambepa. MHTerpanbHbi M paguKanbHbIM NpU3HAKU
Kommu. 3nakouepenyromuecst psapl: npuszHak JleiiOHuIa. 3HaAKONMEpPEeMEHHBIE PSIbI: TOHSATHS



aOCOJIIOTHOM M YCIIOBHOM CXOJUMOCTH, NMPU3HAK aOCOTIOTHON CXOJUMOCTH, CBOMCTBA aOCOFOTHO H
YCIIOBHO CXOJISIIUXCS PSI/IOB.

OYHKIMOHAIbHBIE PABl: OCHOBHBIE MOHATHUS, 00JacTh cXOAUMOCTH. CTENeHHbIE PAIbl: paauyc,
UHTEpBaJ, oOmacth cxogumoctu. CBoOHCTBa cremeHHBIX psioB. Psawl Teitmopa m Makiopena:
CBOIICTBa, YCIOBHE CXOJMMOCTH PAlla K UCXOAHOM (DYHKIIMU, OCHOBHBIE pa3iiokeHus. PaznoxeHue
¢ynkuuu B psa MakiiopeHa C HMOMOIIBIO OCHOBHBIX pa3sioKeHWH. [J1aBHOE 3HaueHHe (QYHKIUU.
OxBuBayieHTHBIC GyHKIMU. [Ipumenenue psaaoB Telnopa u MakiopeHa JJ1si BRIMUCIICHUS TIPEICTIOB.

4 CEMECTP

1. Teopusi BeposiTHOcTeil. CiryyaiiHble BeJTHYMHBI U X 3aKOHBI pacnpeaeeHnst

[Ipeamet Teopuu BepositHocTel. Cirydaiinble coObIThs. [IpoTHBOMONIOKHBIE COOBITHSI. HezaBucumbie
coObIiTusl. OTHOCHUTENBbHAST yacToTa. Kiaccuueckoe M reoMeTpuyecKoe ONpPEEIEHUE BEPOSTHOCTH.
DJlieMeHTapHass TeOopusi BEpPOSATHOCTEH. MeToapl BbIYUCICHUS BeposTHOCTEH. I[IpocTpancTBO
alIeMEHTapHbBIX coObITHil. Kiaccuyeckoe onpesieneHne BeposaTHOCTH. AsreOpa COOBITHIA: TEOpEMBI O
BEPOSITHOCTH CyMMbI COOBITUH, IPOTUBOIOJIOKHBIX COOBITHI, CyMMa BEPOSTHOCTEH HECOBMECTHBIX
COOBITUH, O00pa3yloIIMX TMOJHYH Tpynmy. AKCHOMAaTUYeCKOe OIpEACIICHUE BEPOATHOCTH.
CraTucTu4eckoe OIpPENEICHUE BEPOSTHOCTU. YCIIOBHAs BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH
IIPOM3BE/ICHUSI 3aBUCUMBIX M HE3aBUCUMBIX coOblTud. IlonHas BepostTHOCTh. [loBTOpHBIE
ucnsiTanusa. Popmyia bepuymm. JIokansHas u uHTerpanbHas reopemsl Myaspa-Jlamnaca. @opmyna
Ilyaccona.

[TonsiTve cimydallHOM BeNWUYUHBL. JIMCKpETHBIE M HENpPEpBIBHBIE CIy4alHbIE BEJINYMHBIL. 3aKOH
pacrmipeneneHus ciry4aiiHoi BenmuunHbl. OyHKINS pacrpeneneHus, ee cBoicTBa, rpaduk. IlmoTHocts
pacripe/ie/ieHUs] HENpepbIBHOW CilyyailHOM BeNUYMHBI (IJIOTHOCTh BeposTHOcTH). Dopmyna s
BEPOSITHOCTH IIONIAJAaHUsI HENPEPHIBHOM CIIy4allHOW BEJIWYMHBI B JAHHBIM MHTEPBAJ, BBIPAKECHHBIN
yepe3 MIIOTHOCTh BEPOSITHOCTU, TEOMETPUUYECKHH CMBICI (hOPMYJIBL.

bunommanbHOE pacmpezaenieHue, pacnpezneneHue IlyaccoHa, paBHOMEpHOE paclpenelieHue,
HOPMAaJIbHOE PacIpelelIeHUE, IKCIIOHEHIINAIbHOE PACIIPEIETICHHE.

2. MaremaTH4ecKasi CTATHCTHKA

[IpenmMer MaremMaTH4eCKOH CTaTUCTUKU. (OCHOBHBIE 3aladyd MaTEeMaTHYECKOHM CTaTHCTHUKH.
Boi6opounsiii metoz. Cratuctuueckoe omnucanue. Bpibopku. ['mcrorpamMmma M MOJMIOH YacToT.
Cratuctudeckas (dMIMpHuecKkas) (yHKUHUs pacrpeneneHusi. BoiOopouHble XapakTepUCTUKH U UX
pacnpenenenus. CocrosiTenbHble, 3PPEKTUBHBIE CMEIIEHHbBIE U HECMEIICHHbIE OIICHKU I1apaMeTpOB.
Cratuctudeckoe CpeJHee, CTaTUCTHYECKas TUCHEPCHS U CTATHUCTUYECKOE CPENHEE KBaJIpaTHUHOE
KaK TOYEUYHBIE OLICHKH HEU3BECTHBIX: MAaTE€MATHYECKOTO0 OKWJAHUS, JHUCIIEPCUU, CPEAHETO
KBaJPaTUYHOTO  OTKJIOHEHUA.  [lOBEepUTENIbHBIE HMHTEpPBAlbBI W  HUHTEPBAIBHBIE  OLICHKH.
JloBepuTenbHbIE OLIEHKM HEU3BECTHOW BEPOSTHOCTM MO OosbliuM BbliOOpkam. [loBepurenbHast
OLICHKa MAaTEeMaTU4YeCKOro OXHUAAHUSA IPU HEU3BECTHOM nucrepcuu. JloBepurenbHas OLICHKA
CPEIHEr0 KBAJPAaTHYHOTO OTKIOHEHMs. TouHble BbIOOpOuUHBIE pachpeneneHus: Crprogenra (t-
pacnpenenenue), ®umepa-Crenexopa (F-pactpenenenue), ITupcona (y*-pacnpenenenue). [Iposepka
CTaTMCTUYECKUX runore3. MaremaTueckue MeTo/1bl MPOBEPKHU CTATUCTUYECKUX TUIOTE3. DIEMEHTHI
TEOPUH KOPPETALUU.

5 CEMECTP

1. Paabl ®ypbe

[lepuoanueckue (yHKUMH W HX CBoicTBa. OpPTOrOHaJbHOCTH TPUTOHOMETPUYECKOM CHCTEMBI
¢ynkmii Ha otpeske [-l;I]. Tpuronomerpuyeckuit psng u psag Dypee. Psan Dypee s
Henepuoanueckoil QyHkuuu. Pasnoxxenue B psang Dypbe UYETHBIX W HEUETHBIX (YHKIIHIL.
["apmonunueckuit ananus. [IpeoOpasoBanue Dypne.

2. IuddepennuanbHbie ypaBHEHUS] B YACTHBIX MPOU3BOAHBIX EPBOr0 MOPSAKA
Juddepennmanbable ypaBHEHUS B YACTHBIX MPOU3BO/IHBIX: OCHOBHBIEC MOHATHUS. JInHelHbIe
muddepeHIManbHble YpaBHEHUS B YACTHBIX TPOU3BOJIHBIX 1-TO mopsiaka.

3. IunddepenuuanbHbie ypaBHeHHS B YACTHBIX MPOU3BOIHBIX BTOPOr0 MOPS/AKA
Knaccupukamuss nuHEeHHBIX auddepeHInanbHbIX  ypaBHeHHd 2-ro  mopsiaka. [IpuBeneHue
YpaBHEHUH K KaHOHUYECKOMY BUAY. ODOU3NYECKUH CMBICA JIMHEHHBIX Au(epeHInaIbHbIX



ypaBHeHMH 2-ro mnopsaka. OCHOBbI MaTeMaTHYECKOTO MOJCIMPOBAHUS MPHUPOJHBIX IPOLECCOB.
3amaua Komm pans ypaBHeHuss rumepOonumueckoro tuma. @Dusnyeckas M reoMeTpuyeckKas
UHTEpIpeTalnys MeToJa Xapakrepuctuk. CMellanHas 3ajada A ypaBHEHMH TunepOoIMyecKoro u
napaboIMYecKoro THIIOB, €e (u3ndeckuii cMbicit. Metoa @ypbe pemeHus] CMEIIaHHOW 3a1auu s
ypaBHeHMsl Tunepboanueckoro tuna. Merox dypee pelieHusi CMEIIaHHOM 3ajauu Uil ypaBHEHUS
napaboIMYecKoro THMA. YpaBHEHUS OJIUIMITHYECKOTO Tuma. [apMoHnmdeckne (GYHKIHMM U HUX

cBoiicTBa. Pelienne kpaeBbiX 3aj1a4.

4. 3akaouyeHnue

Hcronp3oBanne MaTeMaTHISCKUX MCTOJOB B HpaKTquCKOfI JACATCIIBHOCTH.

4. O0beM y4eOHOi 11 CIUTIITHHBI

Bcero |1 cemecrp|2 cemectp |3 cemectp |4 cemectp |5 cemecTp
Buawbl yueoHoii padorsl | 3au.en./ | 3a4.en./ | 3a4d.en./ | 3au.ex./ | 3au.en./ | 3au.em./
aK.4ac | aK.4Yac | aK.4ac | aK.4ac | aK.4ac | ak.dac
Oo6mast TPYA0EMKOCTh
MUCHHMILIHHLI IO yuyedonomy | 21/756 6/216 3/108 5/180 4/144 3/108
nJIaHy
KonrakThas pa6ora (KP): | 10, 2/368 | 2, 7/96 1, 8/64 2, 2/80 1, 8/64 1, 8/64
Jlekuuu (JIek) 4,4/160 | 0,9/32 0, 9/32 0, 9/32 0, 9/32 0, 9/32
(rg;;mqecme SAATIRL | 5 81008 | 1,8/64 | 0,9/32 | 1,3/48 | 0,9/32 | 0,9/32
(Cé‘;‘)‘,’““’”e“"“a" padoTa |g 9316 8| 2,384 | 1,244 | 1,8/64 | 2,280 | 1,2/44
Bux KOHTpO.I31: 3aer cu 9k3amMeH-| 3ader ¢ | 3aderc
DK3aMeH/3a4eT 2/72 OLIEHKOH | DK3aMeH- / . .
1/36 1/36 OLICHKOH | OLIEHKOI
Bcero |1 cemecrp|2 cemectp |3 cemectp |4 cemectp |5 cemecTp
Buaepi yueonoii pa6orbl | 3a4.en./ | 3a4. en./ | 3a4u. en./ | 3a4. en./ | 3a4. en./ | 3a4. em. /
ACTP. Yac | aCTP. Yac | acTP. 9ac | acTp. Yac | acTp. 4ac | acTp. yac
Oo0mas TPYAOEMKOCTh
MUCHUIIMHBI M0 yueoHomy 21/567 6/162 3/108 5/135 4/108 3/81
mJIany
KonTakTHas padora (KP): | 10, 2/276 | 2,7/72 1, 8/48 2, 2/60 1, 8/48 1, 8/48
Jlexkuuu (JIek) 4,4/120 | 0,9/24 0, 9/24 0, 9/24 0, 9/24 0, 9/24
(rll%‘mqecme SAHATIAL | 5 91156 | 1,8/48 | 0,9/24 | 1,3/36 | 0,9/24 | 0,9/24
(Cé‘lﬁ‘)‘,’”“’”e""“a" padoTa | o gi37 | 2. 3/63 | 1,2/33 | 1,8/48 | 2,260 | 1,2/33
Bun KOHTPOIL: 3auer cu 9k3aMeH-| 3ader ¢ | 3auerc
DK3aMeH/3a4eT 2/54 OIlEHKOH | DK3aMeH- . o
127 1/27 OLICHKOM | OLIEHKOM

AHHOTanus pabodel mporpaMMbl JUCIUILTNHBI
«Puszuka»
1. Heap AMCHUILUIMHBI: - IPHOOPETEHNE CTYJEHTAaMHU 3HAHUN MO OCHOBHBIM pasjesaM (DU3UKH U
YMEHUIO PUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX.

2. B pe3yabTare M3y4eHHs AMCUHUILUIMHBLI 00ydalwlMiic Mo NMporpaMme ClenHAJHTETa

HOJI/KCH:

Obradoams cneAyIOUUMI KOMITETEHITUSIMU:

| ®opmMupyeMble KOMIIETCHIIUT

NHaukaTopbl 10CTHKEHUS KOMIIETEHIHT




VK-1.1. AranizupyeT npoOIeMHYI0 CUTYaIHIO
KaK CUCTEMY, BBIABIISISI €€ COCTABIISIOLINE U CBSI3U
MEXy HUIMU

YK-1.2. Onpenenser npoGensl B UHPOPMALIUH,
HEOOXOIMMOM JIJIsl PEIICHHSI TIPOOJIEMHON
CUTYaIlMH, ¥ IPOEKTUPYET MPOIIECCHI IO UX
YCTPaHEHUIO

YK-1.4. PazpabatbiBaeT U coepKaTeIbHO
apryMEHTHPYET CTPATErHI0 peILeHHs
npoOJIEeMHOM CUTYaIlM HA OCHOBE CUCTEMHOTO U
MEXIMCUUIUIMHAPHOTO M10JIX0/I0B

OIIK-3 Cnocoben  mpumenstb  pacuetHO{OIIK-3.1.  Ilpumensier  TeopeTHyYecKHe W
TEOPETUYECKHE METOJbl AJIS H3YYEHHUs CBOMCTBIIONYIMIUPUYECKHE MOJENM MPH PELICHUU 3ajay
BEIIECTB U MPOIIECCOB C MX YYAaCTHEM, HCIOJIb3YIXUMUYECKON HAIIPABICHHOCTH

COBPEMEHHOE IIPOrpaMMHOE 00ecrieueHre U
6a3bl TaHHBIX IPO(ECCHOHAIBHOr0 Ha3HAYCHMSI
OIIK-4  Crnocob6en  mnanupoBath  paboTelOIIK-4.1. Vcnmons3yer 0a3oBble 3HAHHUS B
XMMHYECKON HAaIpPaBICHHOCTH, 0OpabaTeiBaTh HOOIACTH  MaTeMaTMKU WU (QU3UKKM  TIpH

YK-1. CiocoOeH oCylecTBISITh KpUTHICCKUN
AHAIM3 MPOOJIEMHBIX CUTYAIlHii HA OCHOBE
CUCTEMHOTI'0 TI0JIX0Ia, BEIpadaThIBaTh CTPATETUIO
EUCTBUI

HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI [IJIAHWUPOBAHHUHA pa60T XUMHUYECKOH
C HCIIOJIb30BAHUCM TCOPCTHUUCCKUX 3HAaHUU WHanpaBJICHHOCTHU

[MPAKTUYCCKUX HAaBBbIKOB pemenuaOIIK-4.3. I/IHTepHp eTUpyeT pe3yIbTaThl
MaTeMaTHYECKMX M QU3MIECKUX 3a/1a4 XUMHUYECKUX HAOIIOAEHNN C UCIIOJIb30BAHUEM

(1)I/ISI/I‘ICCKI/IX 3aKOHOB 1 HpCI[CTaBJ'IeHI/Iﬁ

B pesynbpraTe n3ydeHus TUCHUIUIMHBI 00y4arouics JOKEH:
3namo:
- (u3MUecKue OCHOBBI MEXaHUKH, PU3UKHU KOJCOaHUI U BOJIH, IEKTPUUECTBA U MAarHeTU3Ma,
AIIEKTPOAMHAMHUKH, CTATHCTUYECKON (PH3UKH U TEPMOJMHAMUKH, KBAHTOBOW (DM3UKH;
- CMBICI (byHIaMEHTaIbHBIX (U3WYECKUX 3aKOHOB, IPUHLMIIOB U IOCTYJAaTOB;

uX GOPMYIUPOBKH U IPAHULIBI IPUMEHUMOCTH;
- CBsI3b IIMPOKOTO Kpyra (pu3nyecKux sBJICHUN ¢ (yHIAMEHTAJIbHBIMU MPUHLIUIAMU U 3aKOHAMHU
buznky;
- OCHOBHBIE METO/IbI pEIICHUS 3a/1a4 [0 ONMUCAHUIO (PU3UYECKUX SBJICHUH;
- MeTo/bl 00pabOTKH pe3ynbTaToB (PU3UUYECKOTO IKCIIEPUMEHTA.
Ymemes:
-IPUMEHSATh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/bl MCCIIEOBAHUS MPHU PELIEHUU
npodecCHOHATIBHBIX 3a]1a4;
-IPOBOJIUTH PAacUEThl, OCYIIECTBIIATh aHAIN3 U HA OCHOBE TOTO JIeJIaTh 00OCHOBAaHHBIE BHIBO/IbI;
- aHaJIM3UPOBATh PE3yJbTaThl HAOIIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB
Y TIPUHLUIIOB (PU3UKH;
- ONpEeNeNATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY SKCIEPUMEHTATbHON HHPOpMALIUU
IIPU [TOMOIIM TpapuKOB, TAOJIUL U ypaBHEHUII;
- TPeACTaBIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO U TEOPETHUUYECKYI0 HH(OPMAIUIO B YCTHON U
NUCbMEHHOU (hopMe, B TOM YHCIIE C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.
Bnaoemy:
- HaBBIKaMU paboTHI C IHUPOKUM KPYToM (pu3nuecKux IpuOOpoB 1 000pyI0BaHHUS;
- HaBBIKAMU 0OOCHOBAHUS CBOMX CYXJIEHHH U BBIOOpa METO/A UCCIIEI0BaHMS;

3. KpaTkoe coiep:kaHue TUCIUTLIHHBI

Cemectp 1

1. OcCHOBBI MEXaHMKH

Kunemaruka touku. Mexanndeckoe nBuxkenue. Tpaekropus. [lyts nepemenienue. CKopocTh U
yckopeHue. OTHOCHUTENBHOCTh JIBMKEHMS. THUIbl JBMKEHMsI B KMHEMaTuke. PaBHOMepHOe U



paBHOIIEpEMEHHOE JBIKeHUe. ['paduueckoe mpezacrapineHue nBmwxkeHue. CBoOOAHOE MageHUE Te.
PaBHOMepHOE nBWKEHUE 1O OKpYXHOCTH. OcHOBbl JuHamuku. IlepBbiii 3axkoH HproToHA.
Nuepumnansubie cucrembl otcyeta. I[lpuHnun orHocutensbHocTH [Manmumnes. Macca. Cuna. Bropoit
3akoH HproToHa. YcioBus paBHOBECHS Tell. 3aKOHBI COXpaHEHMs B MexaHUKe. Mmnynbe Tena. 3akoH
coxXpaHeHMs umIlyibca. Mexanuyeckass padora. MomHocTh. MexaHuueckas SHeprus Tena. 3aKoH
COXpaHEHHsI SHEpruU B MeXaHUKe. Mexanndeckue Konebanus 1 BOIHbL. ['apMoHnveckue Konedanusl.
Marematnueckuii MasTHUK. [IpyxunHbI1 MasTHUK. [IpeBpaleHue sHEpruu NMpu TAPMOHUYECKUX
Kosebanusax. PacmpocTpaHeHWe MeEXaHMYECKMX BOJH B yIOpyrux cpeaax. [lomepeunsie u
IIPOJI0JIbHBIE BOJIHBI.

2. MouJiekyasipHasi puznka

OcHOBHBIE NIOJIOKEHUSI MOJIEKYJISIPHO-KHUHETUYECKON Teopuu. ATOMHas runoreza. Macca u pasmep
Mosekya. Yucino ABoranpo. MaeanbHbiil ra3. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO- KMHETHYECKOM
TeopuH. AOCOJIOTHAas TeMIepaTypHas IIKaja. YpaBHEHHE COCTOSHHUS HWACAIbHOIO rasa.
N3otepMuyecknii, M30XOpHBIH M HM300apHBIN mporecchl. CMmech uacalbHBIX Ta3oB. [loHaTtne o
¢da30BBIX Mepexojaax. BzanMHbIe mpeBpaiieHus XUAKOCTeH W ra3oB. VcmapeHue M KOHJCHCAIUS.
Hacpiennslil 1 HeHachleHHbIN napel. Kunenue xxuakoct. BinaxxHocTs Bo3nyxa.

3. OCHOBBI TEPMOAMHAMHUKH.

Ileppoe Hawaso TepMoaMHAMMKU. BHyTpeHHsAs dSHeprus. KommuecTBo TemoTsl. TennoeMKoCTh
BemiecTBa. Pabota B TepmomuHamuke. [lepBoe Hauano tepmoauHamuku. W ero mpumeHeHHE K
pa3nuuHbIM IpoueccaM. AnauabaTHelil nponecc. Bropoe Hauano tepmoanHamuku. HeoOpatumocTtsb
npoueccoB B npupoje. Ilonstue o BropoM Havasie TepMOJAUHAMUKU. [IpUHIMN 1€WCTBUS TEIIOBBIX
neurareneit. KIIJ[ reroBbix asuraresneit. MaeanbpHas TenjaoBas MalivHa.

Cemectp 2

Beenenue

[Tpenmer Gpuznku. MeTos! (pU3MUECKOTO UCCIEA0BAHUS: ONbIT, TUIIOTE3a, SIKCIIEPUMEHT, TEOPHUSL.

1. Pu3nyecKkne 0CHOBbI MEXaHUKH

ITpenmer kunematuku. [lepemermienue, ckopocth, yckopeHue. KuHemartnueckue XapakTEpUCTUKU
BpalllaTeIbHOIO JIBUKEHUs. 3akoHbl HbroToHa. 3akOH BCEMHUPHOIrO TIAroTeHus. J[BuykeHue Ttena
IIEPEMEHHON Macchl. 3aKOH BCEMHUPHOIO TArOTEHUs. JIBWJKEHHE Tella IEPEMEHHOM  MaccChl.
VYpaBuenus Memepckoro. @opmyiia L{nonkoBckoro. Ypyruii 1 Heynpyrui yaapsl mapos. MoMeHT
UHEepIUH MaTepualbHOM TOYKM M TBepAoro Tena. KuHemaTHka TapMOHMYECKUX KoJeOaHU.
HuddepennmanbHoe ypaBHEHHE TapMOHWYECKMX KojieOaHui. [loHsTHE O 3aTyxalomux u
BBIHY’)KJICHHBIX KoJieOaHusAX. BonHoBoe BuxkeHne. BoiHbl pojoabHbIE U ONIEPEYHBIE.

2. OCHOBBI MOJIEKYISIPHOM (PU3UKH

OeMeHThl TePMOAMHAMUKU U (pu3ndeckol kuHeTuku. MneanbHslit ra3. Pacnpenenenue bonpivana
u ero obmedusndeckuii cMmbici. PeanbHblii ra3. YpaBuenue Ban-nep-Baanbca. TepmoanHamMuueckuit
meron B (usuke. PaBHoBecHble cocTosHus. Hauana tepmonmuamuku. Lukiasl. DHTpomus u ee
CTAaTUCTUYECKOE ToJKoBaHMe. SBieHue nepenoca. JAuddysusa. 3akon duxa. TermmonpoBOIHOCTS.
3akoH @ypre. BuyTpenHee Tpenue (BA3kocTh). 3akoH HproToHa.

3. DJIEKTPOCTATHKA M NOCTOSIHHBIN 3J1eKTPUYECKHI TOK

3akoH Kynona. Teopema Octporpanckoro-I'aycca. Iunons. /IunieKTpukn B 3JIE€KTPOCTaTUYECKOM
oJie.

Cemectp 3

1. DJIEeKTPOMAarHeTusM

3akon Awmmepa. 3akoH buo-CaBapa-Jlarutaca. Cuna Jlopenma. MarHetuku. DieKTpoMarHUTHAs
MHAYKIUA. YpaBHEeHUEe Makcsea.

2. OnTuka

Untepdepenus BonH. Judpakuus BonH. [lomspuzanus BonH. TeruoBoe wu3inydeHue. 3aKoH
Kupxroga. I'unoresa IInanka. KBanroBoe o0bsicHeHue TeroBoro usnydenus. D¢ ekt Komnrona.
Snepnas monens aroma. [loctynarsr bopa. Atom Bogopozaa o bopy.

3. DJIeMeHThbI KBaHTOBOH (pU3NKH

I'nnore3a ne bpoitnsa. Bonnosoe ypaBHeHue lllpenunrepa ais cralmOHApHBIX COCTOSHUN. OIBITHI
[Hrepna-I'epnaxa. Muoroanexktponnslii arom. pdext 3eemana. [Tpunuun [aynu. Kantossie



cTaTUCTUYECKUEe pactipeneneHusi boze-DitnmreitHa 1 Pepmu-/upaka. @ononsl. 3akonsl Jlebas u
OlHITeHA. XapaKTepUCTUKU SApa: 3apsijl, Macca, SHEPrUsl CBSI3U HYKJIOHOB. flepHbIE pEaKlUU.
DyHIaMEHTAIBHBIE B3aUMOJCHCTBUSA U OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YaCTHULL.

Cemectp 4

1. DJIEeMEHTBhI KBAHTOBOM CTATHCTHKH

OneMeHTbl KBAaHTOBOW CTaTUCTUKU. KBaHTOBas cucremMa W3 OJMHAKOBBIX dacTull. [lpuHiun
TOKJAECTBEHHOCTH OJMHAKOBBIX YacTHll. CUMMETpUYHbIE U HECUMMETPUUYHbIC BOJIHOBbIE (DYHKIMH,
OIKCHIBAIOIINE COCTOSIHUS TOXXIECTBEHHBIX MUKpoyacTull. bo3ons! u ¢pepmuonsl. [punmun [Naymm.
KBanrtoBsie cratuctudeckue pacrpeneneHus boze-Oinmreiina u @epmu- Jupaka. BeipoxxaeHHBbIN
9JIEKTPOHHBIN T'a3 B KpUCTaJIax (METaJlIbl).

2. Metannbl, ANIJIEKTPUKH U MOJIYNPOBOJIHUKH C TOYKH 3PEHHUS 30HHON TeOpUH
OHeprerudeckue 30HbI: cratuctuka ®epmu-/upaka, sneprus @epmu. DIeKTPOH B NEPUOINYECKOM
noJje Kpuctamia: 3pQpekTuBHas Macca 3JIEeKTPOHa.

3. DJieMeHTHI (U3NKHN TBEPAOTIO TeJia.

®dusuka tBepaoro tena (OTT): onpenenenue, cBs3b ¢ APYrUMU JUCLUIIIIMHAMU, OObEKThHI U3Y4EHUS,
Kpyr pemraeMbix 3agad. CBsi3b ¢ KpucTtauiorpadued, KpUCTAUIOPHU3UKOW M KPUCTAIUIOXUMHUEH.
KongencupoBannoe cocrtosHue. Ilogxox k omnucanuro TBEpAbIX Ten. CTpyKTypa KpUCTaJLIOB.
Cummerpusi 1 (HU3MUECKUE CBOMCTBA KPUCTAJUIOB. THITBI KPUCTAJUIMYECKHX CTPYKTYp (oOImas
xapakrepucTuka). IL1oTHbIE yrakoBKM: KyOMUecKas M rekcaroHajbHasl (Ha KaueCTBEHHOM YPOBHE).
[TonsiTve 0 cBEpXNPOBOAUMOCTH (KBAHTOBBIE IIPE/ICTABICHMS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOM TMCUMILIUHBI
Bcero 1 cemectp | 2 cemecTp | 3 cemecTp | 4 cemecTp
Buabt yueoHoii padoTsr 3ay.en./ | 3a4d.en./ | 3ad.en./ | 3ad.en./ | 3ad.em./
aK. yac aK. yac aK. yac aK. 4yac aK. yac
I TPYAOCMKOCTE 4 qe0/ | 3/108 5/180 6/216 5/180
M CHMILUIMHBI 10 Y4eOHOMY IJIaHy
KonraxkrHas padora (KP): 10, 7/384 1, 8/64 3, 1/112 3,1/112 2, 7/96
Jlexkuuu (JIek) 3, 6/128 0, 9/32 0, 9/32 0, 9/32 0, 9/32
JlaGopatopusie 3ausTHs (J1a0.) 1, 8/64 - 0, 9/32 0, 9/32 -
(rg;;;mqecme AT 5,3/192 | 0,9/32 1, 3/48 1, 3/48 1, 8/64
(Cé‘lﬁ‘)‘,’c“’m“"“a" padora 53192 | 1,2/44 | 0,932 | 1,9/68 | 1,3/48
Bujx koHTpOJISA: IK3aMeH/3a4eT JIK3aMeH | JK3aMeH | JK3aMeH
8108 | 3awer 1/36 1/36 1/36
Bcero 1 cemecTp | 2 cemectp | 3 cemecTp | 4 cemecTp
Buabi yue6Hoii pa6oThI 3a4. eA./ | 3a4.ed./ | 3av.ed./ | 3ad.en./ | 3ad.enm./
aK. yac aK. 4yac aK. yac aK. 4yac aK. yac
LI WL ISOCTE 19/513 3/81 5/135 6/162 5/135
MMCIMILUTMHBI 110 Y4eOHOMY IIaHy
KonTakTHas padora (KP): 10, 7/288 1, 8/48 3,1/84 3,1/84 2,7/72
JTexkuuu (Jlex) 3, 6/96 0, 9/24 0, 9/24 0, 9/24 0, 9/24
Jlaboparopusie 3anstus (JIal.) 1, 8/48 - 0, 9/24 0, 9/24 -
[Tpaktuyeckue 3austus (ITP) 5, 3/144 0, 9/24 1, 3/36 1, 3/36 1, 8/48
%‘11;‘)‘,’“""““"“” padora 5,3/144 | 1,233 | 0,924 | 1,951 | 1,3/36
Buj KOHTPOJIsI: IK3aMeH/3aueT I9Kk3aMeH | JK3aMeH | JK3aMeH
3/e1 e 1/27 127 127




AHHOTanus pabodeil mporpaMMbl TUCITUTUTHHBI
«Andpopmatuxa»
1 Heab aucuMmJIMHBLI — TIpUoOpeTeHHe 0a30BBIX 3HAHUN O COBPEMEHHBIX HH(DOPMALIMOHHBIX
TCXHOJIOI'UAX, a TaAKXKEC YMGHI/If/’I " MPAKTUYCCKUX HABBIKOB B O6JIaCTI/I I/IH(bOpMaTI/IKI/I, HCIIOJIB3YCMbIX

npu pEeCeHHKM HAYYHBIX HW  IMPAKTHUYCCKHUX

BBIYUCIUTEIBHBIX 3ada4 CTyAC€HTaMU  BCEX

CHEIUAJIbHOCTEN; HAyYUTh CTYJIEHTOB TEOPETUYECKUM 3HAHUSAM M MPAKTUUECKUM YMEHUSIM H
HaBbIKAM HCIIOJIb30BaHUSI COBPEMEHHBIX MAaTEeMAaTHYECKUX METOJO0B C IPUMEHEHHEM I1aKeTa
matemaruueckux nporpamm MATLAB mig pemieHus IIMPOKOro Kpyra 3aziad BbIYMCIUTEIbHOU

MAaTCMAaTUKH.

2. B pe3yabTare u3yueHus JMCUHUILIMHBI 00y4YAIOIIMIiCS 10 MPOrpaMMe CeHAJIUTETA 10JI7KeH:

Obnadams cneayrONMMU KOMIETEHUIUSIMHU:

dopmupyeMbie KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMIIETeHIIH

YK-1. CnocobeH ocCylecTBIsATh KpPUTHUECKUIA
aHalM3 NOpPOOJEMHBIX CHTyallUH Ha OCHOBE
CHCTEMHOTO IOJX0/a, BBIPAaOaThIBATh CTPATETHIO
nencTBui

YK-1.1. Anamusupyer npoOJEeMHYIO CHTYalUIO
KaK CUCTEMY, BBISBIISISL €€ COCTaBIISIOLINE U CBSI3Y
MEXy HUIMH

YK-1.4. Pa3zpabaTteiBaeT ©  cojaep)KaTeiabHO
apryMeHTHPYeT CTpaTeTHuo pereHus
MpoOJIEeMHOI CUTyalluu Ha OCHOBE CHCTEMHOTO U
MEKIMCIUIUTMHAPHOTO MOIX0/I0B

OIIK-1 Crnocoben aHAJIM3UPOBATD,

WHTEPIIPETHPOBATh H  0000MIaTh  PE3YJIbTATHI

PKCIIEPUMEHTAIBHBIX U PACYCTHO-TCOPETUYCCKUX
00T XMMHUYECKOUN HAIIPABJICHHOCTH

OIIK-1.1. CucremaTu3zupyer M aHAIU3UPYeET
PE3YIBTaThI XUMHUYECKHX 9KCIIEPHUMEHTOB,
HaONIOICHNH, M3MEPEHH, a TaKKe pe3yJIbTaThl
pac4yeToB CBOMCTB BEUIECTB U MAaTEPUAIIOB

H(OPMallMOHHON 06€30MacHOCTH

OIIK-3 Cmocoben  mpumenstb  pacuetHo{OIIK-3.2. Ucnons3yer CTaHJapTHOE
TEOPETUYECKHE METOIBI JJISi W3YYEHHUS CBOMCTBIPOrPAaMMHOE obecrieyeHne 17
BEIIIECTB U IPOLIECCOB C MX YYaCTHEM, MCIOJIb3YsCICIMAIN3UpOBaHHble  0a3bl  JaHHBIX  IIpH
COBPEMEHHOE IIPOTpaMMHOE OOecTieueHHE U pereHnH 3a1a4 npodeCcCHOHATHLHOH
6a3bl TaHHBIX PO(ECCHOHAIBHOIO HA3HAYCHHSI  |IeSITEeIbHOCTH
OIIK-4  CrnocobGeH mniuaHUpoBaTh padOTHI
XMMHUYECKON HaIpaBJICHHOCTH, 00pabaThIBaTh U
p » 00D OIIK-4.2. OOpabatbiBaeT TTaHHBIE c
MHTEPIPETUPOBATh MOJyYEHHbIE PE3yJbTaThl C
. UCMOJIb30BAaHUEM  CTaHJApTHBIX  CHOCOOOB

MCIOJIb30BAHUEM  TEOPETUYECKUX 3HAHMM U

ANMPOKCUMALIMU YUCIIEHHBIX XapaKTEPUCTUK
MPaKTUIECKUX HaBBIKOB pemieHus
MaTeMaTHYECKUX U (PU3NUECKUX 3a1a4

OIIK-5.1. Ucnonwszyer  coBpeMeHHble T+

TEXHOJIOTUM  Ipu  cOope aHamn3e Y
OIIK-5 Crniocoben HCII0JIb30BATH p pe,

Npe/CTaBICHNA  WHPOPMAMA  XHUMHYECKOTQ
MH(pOPMAaLMOHHbIE 0a3bl JaHHBIX U alalTUPOBATH

npodwis, coOmonas HOPMBI U TpeOOBaHUS
CYIIECTBYIOIINE TPOTPAMMHBIC TPOMYKTHI IS .

_[MH(pOpMallMOHHON 6€30MacHOCTH
peLeHus 3a1a4 npodeccuoHaIbHOM

JOIIK-5.2. Hcnone3yer  cTaHmapTHble |
NEesITETbHOCTH C yYETOM OCHOBHBIX TpeOOBaHH

OpUTHHAIBHBIE TPOTPAMMHBIE TPOIYKTHI, TIPH

HCO6XOI[I/IMOCTI/I aalnTupys ux Jisd peuICHUA 3a/1d

PO eCCHOHATBHON JIEATETLHOCTH

B pe3ynbTaTe n3ydeHust JUCHUILINHBI 00y4aroIuics JOKEH:

3name

TOIIOJIOTUIO U APXUTCKTYPY BbIYUCIIMTCIBHBIX C

cBOiicTBa MH(OpPMaLIMH, CIOCOOBI €€ XpaHEeHUsl U 00padOTKH;
CTPYKTYPY, IPUHIIUAIIBI PAOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

eTeil;

MIPUHIIMIIBI aJIpeCalliy M0JIb30BaTeIe, KOMIIBIOTEPOB U PeCypcoB B ceTu MHTepHeT;
pasnnyath u pactumdposbiBath IP — agpec, 1oMeHHOE UMs KOMIIBIOTEPA;
CTPYKTYPY, IPUHLIUIIBI PaOOTHI U OCHOBHBIE BO3MOXHOCTH DBM;



OCHOBHBI€ TUIIBI ITOPUTMOB, S3BIKH POTPAMMHPOBAHMUS;

CTaHJapTHBIE IPOrpaMMHBIE 00ecrieueHust cBoeil MpoeCcCUOHAIbLHON JesITENbHOCTH;

AITOPUTMBI PEIICHUS HEIMHEHHBIX YPAaBHEHUH;

QITOPUTMBI OTHOMEPHOHN ONTUMU3ALINY;

(GU3UKO-XMMHYECKHE U XUMHUKO-TEXHOJOTHYECKHE 3aKOHOMEPHOCTH IPOTEKaHHs MPOIECCOB
W3MEHEHUSI arperaTHOrO COCTOSHHS Mapo(ra30)->KUJKOCTHBIX CHCTEM, PEAKTOPHBIX IMPOIECCOB M
OCHOBHBIX IIPOIIECCOB Pa3/IeJIeHUs XMMUUECKON TEXHOJIOTUH;

® METOJbl U AJTOPUTMbI KOMIIBIOTEPHOTO MOJCIMPOBAHUS OCHOBHBIX IMPOIIECCOB XUMUYECKOU
TEXHOJIOTHH U TEXHOJIOTMUYECKUX CXEM XUMUUYECKHUX MTPOU3BOICTB;

. MNPUHLIMAIBI  TPUMEHEHUS  METOAOJOTHH  KOMIBIOTEPHOTO  MOJCIHUPOBAHUSI  XUMHKO-
TEXHOJIOTMYECKUX TPOIECCOB IMpPU aBTOMATU3HUPOBAHHOM MPOEKTUPOBAHUU U KOMIIbIOTEPHOM
YOPaBJICHUU XUMUYECKUMU MMPOU3BOICTBAMH.

Ymems

® [KCaTh U OTJIAXKUBATh MporpamMmMbl Ha VBA 1o pazpaboTaHHBIM alropuTMam;

® [IPUMEHATH METO/bI MATEMAaTUYECKON CTATUCTUKHU ISl pEIIEHUsI KOHKPETHBIX 3a7a4;

® CIOJb30BATh NAKEThl MPUKJIAHBIX IPOrPaMM MPH JabHEHIIeM 00y4eHUN U IPaKTHUECKON
JIEATEIIbHOCTH

¢ pemarth 3a7auyd  KOMIIBIOTEPHOIO MOJEJIMPOBAHMUS IPOLECCOB  Mapo(Ira30)-KUIKOCTHBIX
paBHOBeCHii, abcopOLIMU, TUCTUILIALUH, PEKTU(PUKALIUU U KUIKOCTHOM SKCTPaKLIUY;

® [PUMEHATH I[IOJIy4CHHBIE 3HAHUsA IIPpU PEIICHHM [PAKTUYECKUX 3a7a4 KOMIIbIOTEPHOTO
MOJZICJIMPOBAaHUSI OCHOBHBIX IIPOLIECCOB XUMMYECKOHM TEXHOJIOIMM M TEXHOJOTMYECKHX CXEM
XUMHYECKHUX IIPOU3BOJCTB.

Bnaoemo

® HaBbIKAMH CAMOCTOSATEIHLHOTO pEUICHHsS 3a7ad Ha KOMIIBIOTEpE, BKJIIOYAIOIINE IMOCTAHOBKY
3aa4m, pa3padOTKy alropuTMa M OICHKY ero 3(()EKTHBHOCTH METOJaMHU MaTeMaTHYCCKOM
CTaTHCTHUKH JIJISI 0OpaOOTKH 3KCIICPUMEHTA;

® METOJaMH peaTn3alluy aJITOPUTMOB Ha KOMITBIOTEPaX;

® METOJaMH TPUMEHEHMsI CTaHJIAPTHBIX NakeToB mpukiIagHeix nporpamm (IIIMII) u nakeros
monenupyronmx nporpamm (IIMIT) nnst mMonaenupoBaHUST OCHOBHBIX MPOIIECCOB XUMHUYECKOU
TEXHOJIOTHH U TEXHOJIOTHUYECKUX CXEM XUMUYECKUX MPOU3BOICTB.

3. Kpartkoe cogep:kanue JUCUUITUHBI

1 cemectp

Pa3znen 1. ApxuTeKTypa KOMIbLIOTEPOB H KOMIILIOTEPHBIX CeTei:

® ICTOPUS Pa3BUTHS BBIYMCIIMTEIBHON TEXHUKHM M NEPCOHANBHBIX KOMIBIOTEPOB. Kparkas ucropus
Pa3BUTHSI BBIUMCIMTEIBHOM TEXHUKM M mepcoHanbHbIX KommbioTepoB (IIK). BeruucnurensHas
mamnHa Pon-Heiimana u mamnHa Treropunra. Pazpaborkun HopGepra Bunepa;

eapxurektypa IIK, anmaparsasie cpenctsa IIK. HMcmosb3yeMble cHCTEMBI CUMCIEHHS, 3JEMEHTHI
mareMaTHueckoi soruku. O6mee npeacrasieHue o IIK u ux Bo3MokHOCTAX. DyHKIMOHAIBHASA
cxema IIK, marucrpanpHO-pasaensbiii npuHuun nocrpoenus IIK. Anmaparsasle cpeacrtsa IIK:
MUKPOITPOLIECCOP, ONEPATUBHAS U KAII MTaMATh, BHEIIHSASA NaMATh, IIMHBI a/1peca, KOMAaHJI U JaHHBIX,
TaKTOBBIA TreHepaTop. IIpUHIMII OTKPBITOW ApPXUTEKTYpPHl: CHCTEMHAs WIMHA, pPAa3psSAHOCTD.
[Tepudepuiinsie ycrpoiicta IIK: kmaBuatypa, Mblllb, MOHHTOp, NMpHHTEp U Ap. OcoOeHHOCTH
OpeJCTaBICHNUs JaHHBIX HAa MalIIMHHOM YypoBHe. IIpenmymectBa nu@poBoro mpeacTaBiIeHHUs
uHpOpPMaLUK TIEpe]] aHAJIOTOBBIM MPEJICTABICHUEM: BBICOKOE KaueCTBO 3alHUCU U OTOOpaKeHHS
uHpOpMalLIMK, TPOCTOTa U HAJESKHOCTh MyOnuMpoBaHUs (KomupoBaHUs) MHMopManuu 0e3 moTepu
kauecTBa. CHUCTEMBl CUHUCIIEHHUS (JecsTUYHas, JABOWYHAS, BOCbMEpPHUYHAs, ILIECTHaJALaTepUyHas),
IpaBUJia MepeBoJia M3 OJHOM CHCTEMbI B APYryl0. DJIEMEHTHl MaTeMaTU4YeCKOM JIOTMKH: MOHATHS
(dbopManbHON JIOTUKHU, OCHOBHBIE JIOTHYECKHE Olepanuu U (HOpMYIIbl, JJOTMUYECKHE OCHOBBI pPabOTHI



IIK;

® KOMIIBIOTEPHBIC CETH: TOMNOJOTMM CeTed, HuX Xapakrepuctuku. KommbroTepHas ceTb -
COBOKYITHOCTb KOMIIBIOTEPOB U Pa3IMYHbIX YCTPONUCTB, 0OECIeYnBAIOLINX HH(POPMALIMOHHbIH 00MeH
MEXJy KOMIIBIOTEPaMH B CETH 0€3 HCIOJIb30BaHUS KAKHX-JIMOO IMPOMEXKYTOUHBIX HOCHTEIEH
uHpopmanuu. Tononoruu cereil: 3Be3Has, MUHHAS, KoJbleBas. CeTH 3aKphITOrO TUIA: JIOKAIbHBIC
U paclpesielieHHbIe CeTH, KOpIopaTuBHbIE ceTH. [IporpaMMHO-TeXxHHYeCKOe oOeclieueHue: ajaanrep,
KOTOPBI  yNPAaBIIAECTCS  CHELUAJIBHOW INPOrpaMMOM  ApalBEpOM; OIEpalMOHHAs CHUCTEMA,
yIpaBAoMas KOMIbIOTEPOM, MPEAOCTABISAIONIMM PECYPChl; MPOTOKOJBI - OCOObIC S3bIKH, HA
KOTOpPBIX oOMeHMBaroTcs uHpopmanuein kommnetotepbl B cetu (TCP, TCP/IP, UDP). I'noGanbHbIC
cetu paznuuHoro macmradba (WAN —Wide Area Net, MS Network u Internet). BosmoxxHOCTH ceTn
Wntepner. DOnektpoHHas moura. Jloctyn k  uHopMamuoHHeIM  pecypcaM. Cucrema
TesleKoH(pepeHIHiA. Aipecarisi 1 IpoTOKoJibl B IHTEpHET;

& MyJIbTUME/MA — TMAJIOroBas KOMIIBIOTEpHAs cucTeMa, oOecreynBaroasl CHHTe3 TeKCTa, rpadukwy,
3BYKa, peud U BHJEO. YCTpPOHCTBA MyJbTUMeIua. TpeOoBaHUSA K MYJIbTHUMEIUMHBIM CpEICTBAM
KOMIIbIOTEPOB. PaciiypeHHble BO3MOXKHOCTH 00paboOTKH, MpeoOpa3oBaHMs, CHHTE3a MHGOpMaluu
(KoMIIbIOTEpHAsl aHUMAIMs, MOAU(PUKALMS N300paKeHU, TpeXxMepHas rpaduka). MynbTuMeAuitHbIe
nporpammebl. [IporpaMMbl penakTupoBaHMs, MOHTa)Xka 3ByKa M BUZIEO. Buieo-penakTopsl, MOAYIH
cnemP((HEeKToB, MOHTAXKHBIE CTYIUU. DIEKTPOHHBIE TNPE3eHTANUU (OCHOBHBIE BO3MOXHOCTH MS
PowerPoint), stamel co3ganusi mpe3eHTaIHid, CTPYKTypa HpEe3eHTallid U OCOOCHHOCTH PabOThI C
PEaKTOPOM.

Paznen 2. [IporpamMmHoe o0ecnieyeHue:

®CTPYKTYpa OIICpPAllMOHHBIX CHUCTEM, MAKeThl NPUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHbix cpeactB. CHCTEMHOE M TPHUKIATHOE MPOTpaMMHOE OOecreyeHue
ITK. O630p onepanuonnsix cucreM (OC). [Ipunnuns! co3nanus u coctaB OC: sapo, uHTepdeiic,
npaiiBepel. Kparkas xapaktepuctuka WINDOWS, paspensHblii npunnun moctpoeHus. Cpena
WINDOWS: oxna, ux 3JIeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekramu
WINDOWS. Spaeiku u pabota ¢ Humu. [lanmku: co3maHue, NepeMMEHOBAaHHE, KOIMUPOBAaHUE W
nepeMenieHue O0bEeKTOB (MarnoK U S[pibIKOB), ynaneHue oObekToB. Kop3nHa M ee HazHayeHHe.
Hactpoiiku WINDOWS: nata w Bpemsi, HacCTpoWKa MBIIIH, JKpaHa. DJEMEHTBHl TEXHHUYECKOTO
ceppuca [IK: ycTaHOBKa OINEpallMOHHON CHUCTEMBI, CO3JaHWE HWHAWBHIYyaTbHOW OIEPAlMOHHON
cpebl TOJb30BaTelNs, MOJJEp)KKa IeIOCTHOCTH HMH(OpManuM, paclIMpeHHe W MOJAEpHMU3aLus
KOH(Urypaluy anmnapaTHbIX U MPOrpaMMHBIX CPEJICTB

e TexcroBeiii pemaktop WORD, pemakTtopsl MaTeMaTH4ecKHMX W XHUMHYECKHX (opmyin. OCHOBBI
UCIIOJIb30BAaHUsl MporpamMMm OOIIero Ha3HaueHus (KpaTkuii o0030p) Ha MpUMepax TEKCTOBOTO
penakropa WORD, penakTtopoB MareMaTHUeCKMX U XUMHUYecKuX (opmyn. OcoOeHHOCTH
TekcToBoro peaakropa WORD. BBon u pemaktupoBanue Tekcra. KomupoBaHue U nepeMmerieHue
00BeKTOB, pabota ¢ Tabmunamu. Beibop Buaa, pazMepa mpudra, popMaTupoBaHHE CHMBOJIOB U
a03aneB. KomupoBanue ¢opmara. OCOOEHHOCTH CO3/aHMS CCHUIOK, orjiaBieHui. Co3gaHue
JOKYMEHTOB pPa3iW4HbIX (OopM (CTaHAAPTHBIX M HECTaHAApTHHIX). lcrmomb3oBaHue pemakTopa
MaTeMaTHYeCKUX (OPMYI B TEKCTOBBIX TOKyMEHTax. Pemakrop Xxumudeckux (Gopmysl, Ha3HAYCHUE U
ocobenHocTH paboTsl. KonnpoBanue XxumMuueckux GopMys B TEKCTOBBIE IOKYMEHTHI.

sCucrema ynpaBineHuss Oazamm naHHeIx ACCESS: cosmanme monb3oBarenbckux CYB/I,
dbopmupoBaHue 3ampocoB, oT4eToB U GopMm. MHDopMarmonHble cructeMbl. CHCTEMBI yIIpaBICHUS
OaHkKaMu u 0a3aMu JaHHBIX. PersmmonHas Monenb gaHHBIX. CTPYKTypa 3alicH, METOABI JOCTYMa K
uHpopmanuu. O6MeH TaHHBIMU ¢ Apyrumu npunoxeHussMu WINDOWS: TekcToBbIME pejakTopaMu
U DJEeKTpOHHBIMH Tabnunamu. Pensimonnas 6a3a gqanasix ACCESS. 'maBHOe OKHO, MEHIO KOMaH/I,
naHesab WHCTpyMeHTOB. Co3faHue M OTKpbITHE 0a3bl JaHHBIX. BBOA M peJakTHpOBaHUE TaHHBIX B
pexuMe TaONMIbl M peXHUMe KOHCTpyKTOpa. POpMHpOBAaHHE 3allpOCOB. 3ampochl MPOCThIE U
MHOTOTa0JIMYHBIC, 3ampockl ¢ yciaoBusMu. Co3mganue oTdeToB W (popM. TexHONOTHs peann3anuu
npocreiimux 3agau cpeactsamu CYB/JACCESS.



e Pemiennie BRIYMCIUTENBHBIX 3adau ¢ ucnoib3oBanueM EXCEL: oOpaboTka Tabmui, mocTpoeHUe
rpaduKOB M AMArpaMM, BBIYUCICHHE MAaTPUYHBIX BhIpakeHHH. Ha3sHaueHHe 37EeKTPOHHBIX TaOJIHIL
(MS EXCEL). Oco6ennoctu tadauuroro nporeccopa EXCEL u ucnonas3oBanue ero sl perieHus
WH(pOPMAITMOHHBIX M MHXKEHEpHBIX 3a1ad. TexHuka padotel ¢ EXCEL. Oxno EXCEL. AGcomoTHas
U OTHOCUTENbHAs ajpecauus. BwineneHue sueek, mnepemenieHue mno padbouemy sucrty. Pacuer mo
¢opmymnam. KommpoBanue ¢opmyn. Iloctpoenme rpadukoB. Pacuer  QyHKIMOHAIBHBIX
3aBHCUMOCTEHl W TMOCTpOEHHE TpauyuecKnx H300paKEHUH C HCHOJIB30BAHUEM CTaHJAPTHBIX
¢ynkunit EXCEL u macrepa ¢ynkuuii. IloctpoeHne moBepXHOCTEH C HMCIOIB30BaHHEM MacTepa
muarpamMm. Pabora ¢ Tabmumamu. @®opmarmpoBanue, odopmiieHne Ttabmui. UYucioBeie H
nonb3oBarenbckue (Gopmarel. CBoanble Tabmuubl. I[loctpoenue nuarpamm. Paspabotka u
peanu3anus MPOCTEHIINX aJrOPUTMOB C Hcmoyib3oBaHHEeM Bo3MmokHocTelh EXCEL (maxoxmeHue
MaKCHMaJbHOrO (MHUHMMAJIBHOTO) 3JIEMEHTa BEKTOpPAa U MaTPHIIbl, HAXOXKICHUE CYMMBbI 3JIEMEHTOB
BEKTOpa U MaTPUIIbl, BHIYUCICHUE MATPHUYHBIX BBIPAKECHU).

Paznen 3. AIropuT™Mbl 4 OCHOBBI IPOrPaMMHPOBAHMS

e Ajroput™msbl, TUMObl anroputMmoB. [loHsTHe anmroputmMa u ero cBoiicTBa. CrocoObl 3amucu
anropuT™MoB. Pa3aenbHblil IPUHIUI TOCTPOEHUS aJITOPUTMOB U IIPOTpaMM.

e  XapakTepUCTHKU S3bIKOB MporpamMmupoBaHus. OCHOBHBIE CTPYKTYpbl M NPHUHIIHUIIBI
CTPYKTYpPHOTO IporpamMmMHpoBaHusi wunocTpauusd. CTpyKTypHOE NpOrpaMMHUpPOBaHUE, €ro
0COOEHHOCTH. TeXHOIOrusi 0ObEKTHO-OPUEHTHPOBAHHOIO IPOrPaMMHUPOBAHHUSA; CBOMCTBA S3BIKOB:
HaCJIe/IOBaHUEe, MHKATICYIIAUS, MOMUMOppu3M. [ToHATHS S3BIKOB: KJIAcChl U OOBEKTHI. DBOIIONHS U
KJaccu(uKanus s36IKOB TporpaMMupoBanusi. [ToHATHS TpaHCISIIMN, KOMITHIISIIIH, HHTEPIIPETAIUH,
ux pasznuuus. ba3zoBble anropuTMUyYecKue KOHCTPYKIUU (CleZOBaHUE, BETBJICHHE, MOBTOPEHUE),
npuMepsl uUx peanu3anui. OCHOBHBIE KOHCTPYKLHMHU SI3bIKOB MPOrpPaMMHUPOBaHUA. SI3BIKH
IPOrPaMMHUPOBAHHUS BHICOKOTO YPOBHS.

e BpiunciauTenbHbIE AITOPUTMBI W TIpOrpamMMHbie peanm3anuin Ha VBA mis  o6pabotku
uHpopmanuu Ilponecc pemenus 3amad Ha kommblotepax. [IporpammupoBanue Ha si3bike VBA!
OCHOBHBIE OIEpPaTOPHI 53bIKa, mpoueaypbl u ¢(yHknuu. PaspaboTka m peanu3amusi MpOCTEHIINX
anropuTMoB 00pabOTKK MH(OpMalUK (pelieHne 3a1a4 ¢ OAHOMEPHBIM U MHOTOMEPHBIM 00bEMOM
uHpopmanun). YucieHHble METOJbl aHaJM3a OJIHOTO HEJIMHEMHOro YpaBHEHMs: MOMCK KOpHEH,
pelieHre 3ajadyd OJHOMEpPHOM ONTUMHU3alUMU (HaXOoXJEHHWE TOYeK MAaKCMMyMa M MHHHUMYyMa
¢bynkuuu). MeToabl CTaTUCTHUECKOW 00pabOTKH pe3ynbTaToB H3MEPEHUH OJHOW BEIMYUHBI:
BBIUUCIICHHE TOYEYHBIX (CpPEeJHero, MUCIEPCHM, CTaHIapTa) M MHTEPBAJIBHBIX OLIEHOK CIIydailHOMN
BEJIMYMHBI.

Pa3nen 4. 3ammra undopmanun:

ANTOpUTMBI 3aIlIUTHl UH(OPMALIMKU: METOJbI 3alllUThl, KOMIIBIOTEPHbIE BUPYCHl U O0pb0a C HUMH.
[TonsTHE 6€30MacCHOCTH KOMIBIOTEPHOW HH(POPMALMU: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTb
JTAHHBIX, 3allldTa OT BHECEHHs HW3MEHEHHWH HEYNOJIHOMOYEHHBIMU JIMIAMH, COXPaHEHHE TalHBI
NEpenuCKH B 3JEKTPOHHOW ceTH. MeTonbl peanu3aliy 3alluThl WH(OpPMAIMU: MPOrpaMMHBIE,
anmnaparHble, OpraHu3aloHHble. VcTopus BO3HMKHOBEHHUS BHUPYCOB M aHTHUBHPYCOB. CrocoObl
3apakeHus, 3amThl U OopbObl ¢ BuUpycamu. OcOOEHHOCTH pabOThl AITOPUTMOB BHPYCOB:
PE3UIEHTHOCTh, TOTUMOPPUUYHOCTh U camoinupoBanre. KomnbeloTepHble BUPYCHI, UX clienupuKa u
antuBupycHble nporpammbl (Kacmepckumii, Dr. Web, Avast, AVG). CrocoObl muppoBaHUs |
nepeaayd MHPOpPMAllMK Ha JallbHUE PACCTOSHUS. OTKPBITBHIA M 3aKpBITHIM KIIOUM IIHU(PPOBAHMUS.
JedparmenTanus aucka.

4 cemecTp

Paznen 1. BeruumciaumrenbHass MatemaTruka. OCHOBHBIE JTambl: pa3paboTka W peanu3anus
aNropuTMOB Ha KommbloTepax. Cucrema kommbioTepHoi Mmatematukun (CKM) MATLAB mus
peleHus 3a1a4 BEIYUCIUTEIbHON MaTeMaTHKH.

Tema 1.1. Co3nanne M-niporpaMM 1 OCHOBHBIE OIlepaTopbl M-s3bIKa MPOrpaMMHAPOBAHUS

MATLAB. BapuanTtsl cTpykTypsl nporpamm Ha MATLAB.



Opranuzanus padouero crona DesktopLayout;

OcHogHble oneparuu B command Window;

OcHogHble onepanuu B Editor;

JIuHeHO opraHn30BaHHas NporpamMma(aaropuTMm);

BeTBiieHHs ¢ OJJHUM yCJIOBHEM, HECKOJILKUMH YCIIOBHSIMH, BIIOKEHHBIC, CO CITMCKOM yCIoBHUi. if,
switch; noruueckue onepanuu and, or, not;

e [lUKIBI CO CYETYUKOM, C TMPEAYCIOBUEM, C TIOCTYCIOBHEM, C IMPEPHIBAHHEM IOTHBIM U
MpPEephIBAHUEM YAaCTUYHBIM, C 33/IaHHBIM IIaroM CYETYHKa, C OTAENbHBIM OTCYETOM HTepaluii; for,
while, break, continue; ¢ Be130BOM (DyHKIHIA; ¢ Tuanorom c mosp3oBareiaeM B command Window u B
CIEIMANILHBIX JUAIOTOBBIX OKHAX;

Tema 1.2 CrannaptHble 1 HecTaHAApTHBIE QYHKIIMU M-s3bIKa IPOrpaMMUPOBAaHUS U OCHOBHBIE
pemarenu (solvers) MATLAB.

OyHKINUK ¢ Tpa@UIECKUM BBIBOJOM pe3yiIbTaToB; plot, subplot, surf, mesh, polar;

OYHKIINH ¢ YUCIOBBIM BBIBOJIOM pe3ynbTaToB BcommandWindow;

OYHKIINH C 3alUChI0 PE3yJIbTAaTOB B (aili;

OYHKIINH, BIOKEHHBIE B TTIABHYIO () YHKITHIO;

OYHKINH C IEPEMEHHBIM YHCIIOM apTyMEHTOB;

OYHKIWH, BEI3BIBAIOIINE APYTYIO QYHKITUIO, UMl KOTOPOH IepeiaHo KaK apryMeHT;

Pa3nen 2. BekTopbl 1 MaTpuiibl. CucTeMa JUHEHHBIX ajredpandyeckux ypasaenuii (CJIAY).
Tema 2.1. OOparHast MmaTpuma. Y MHO)KEHUE MaTPHII.

. Omneparop inv;

. Omneparopsr strcat, int2str, numa2str;

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

) Oneparopsr dot, tril, triu, eye, zeros, ones, diag;

. Omneparopsl rand, linspace, logspace, repmat;

. Omneparopsi Size, det, trace, norm;

Tema 2.2. Metoa ['aycca. Metoa mpocThIX UTEpaIuil.

e  Omnepatopsi linsolve, rank, eig;

Tema 2.3. O0ycn0BIEHHOCTb cUCTEMBL. HYHCI0 00yCIOBIEHHOCTH.

. Omneparopsi cond, rcond;

Pa3nen 3. O6padoTka pe3yabTaTOB H3MepeHHs 01HOI BeqnunHbl. [Ipudamkenue pynkuuu
Tema 3.1. Kpurepuit CTbroieHTa.

* Omneparopsl polyfit, polyval;

Tema 3.2. AnmpokcuMarus.

. Omnepatop Isqcurvefit;

Tema 3.3. UaTepmionsnus.

e  Omnepatopsl interpl, linear, spline, nearest;

Pa3nes 4. UncneHHoe HHTErpUPOBAHHE

Tema 4.1. MeTo/1pI IPSAMOYTOJIBHUKOB

. OmnepaTopsl SUM, mean;

Tema 4.2. Metoapl Tpaneruit

¢  Omnepatop trapz,

Tema 4.3. Meton CummcoHa

e  Omneparop quad, int;

Tema 4.4. Meron Hetorona-Koteca 8 mopsiaka

e  Omneparopquads;

Paszgen S. YpaBHeHne ¢ 0lTHUM HEM3BECTHBIM

Tema 5.1. MeTox neaeHns momoaam

e  Omnepatopsl conv, deconv, polyval, polyder;

Tema 5.2. Mertoj xacareabHBIX

e Omeparopsi roots, poly, fzero;



Paznen 6. Cucrema HeJIMHeiHBIX YPaBHeHHUId

Tewma 6.1. Meton Hetotona-Padcona

. Omneparopsr solve, diff, subs;

Tewma 6.2. MeTo npoCThIX UTEpaIUi.

e  Omneparops sSimplify, collect, pretty;

Pa3nen 7. OnHoMepHasi ONTHMH3 AL

Tema 7.1 MeTopl OTHOMEPHOM ONTUMH3AIAN

e  Oneparopsl fminbnd;

Pa3nesn 8. MHOromMepHasi ONTUMH3ALHSA

Tema 8.1 MeTo1bl MHOTOMEPHOM ONTUMHU3AIUU

. Oneparops! fminsearch, linprog, fmincon;

Pa3nen 9. JuddepeHunanbHbie ypaBHEHUsA

Tema 9.1 Metonsl pemienus auddepeHnnanbHbIX ypaBHEHUI.
. Omnepatops! dsolve, diff;

3axrodeHre. 3aKII0YUTeNbHAS JICKITHS 110 MTOABEICHUIO0 UTOTOB Kypca.

4. O0beM y4eOHOH TUCHHUIIMHBI

Bcero 1 cemecTp 4 cemecTp
Buabl yueOHol padoThl B3ay. | Bakaa. | B3au. | Bakaan. | B3au. | B akan.
el. yacax el. yacax el. yacax
Oo1man TPYA0E€MKOCTh 4 144 2 79 5 79
MUCHMIIIMHBI IO Y4eOHOMY IVIaHY
KonrakTHasi padora (KP): 2,2 80 1,3 48 0,9 32
Jlaboparopusie padboTs (JIP) 2,2 80 1,3 48 0,9 32
CamocrositesbHas: padora (CP) 1,8 64 0,7 24 1,1 40
CamMocTosTeabHOe usydeHue| 4 g 64 0,7 24 1,1 40
PasacJIOB JUCHHUIIIIMHBI
Buja konTpoJs: 3a4er 3a4er
Bcero 1 cemecTp 4 cemecTp
Buabl yueOHol padoThI B3auy. | Bacrp. | B3au. | Bacrp. | B3au. | B acrp.
ell. yacax ell. yacax el. yacax
Oomasn TPYA0EMKOCTh 4 108 2 54 2 54
AUMCHMIIJIHHBI 10 Y4eOHOMY IVIaHY
KonTakTHas padora (KP): 2,2 60 1,3 36 0,9 24
Jlaboparopubie padboTs (JIP) 2,2 60 1,3 36 0,9 24
CamocrositesibHas padora (CP) 1,8 48 0,7 18 1,1 30
CamocTosTenbHOE U3yYEeHNE 1.8 48 0,7 18 1.1 30
PasaCJIOB JUCHUTIIIMHBI
Buja konTpoJs: 3a4er 3a4er

AHHOTanus padoudell mporpaMmbl AUCIUILTUHBI
«BbI4HcIMTENBbHbIE METOABI B XUMUH»

1. Heap AUCHMIVIMHBI: - 3aJI0KUTh (yHAAMEHT JuId paboThl OyIyIIMX CHEIHMAIMCTOB B YCIOBHIX
COBpPEMECHHBIX HAYKOCMKUX XHUMHKO-TCXHOJOTMYCCKUX ITPOU3BOACTB U obecneunTh BO3MOKHOCTD
CaMOCTOSITENILHOTO U 3(p(PEKTUBHOTO OCBOCHMS MMH HOBBIX MHHOBAIIMOHHBIX NPOU3BOICTBEHHBIX
MIPOLIECCOB U HOBOM COBPEMEHHOM IM(PPOBOM TEXHUKHU.

3agaun AMCOMIVIMHBI:

JUCLUIUINHBL  «BBIYMCINTENbHBIE METOABl B XHMHUH» COCTOMT B 3HAaKOMCTBE C OCHOBAMHM
MMOHATHHHOTO U MCTOANYECKOT'O alIiapara TOH JAUCHUIINIMHBI 1 UX HNPUMCHCHUU JId OIMMCAHUA U
IIpEJICKa3aHMs CTPOEHHS U CBOMCTB XMMHYECKHUX CUCTEM; BO BBEJCHHUH CTYACHTOB B KPYI' OCHOBHBIX



HpeHCTaBHCHHﬁ, JCXKaluX B OCHOBC COBPCMCHHBIX BBIYHMCIIMTCIBHBIX KOMIIBIOTCPHBIX IIPOrpamMm,

HCIIOJIB3YCMbIX Ha IIPAKTHUKE JIs1 YCTAHOBJICHUSA
JABMKCHHUS aTOMOB B XUMHYCCKHUX BCIICCTBAX.

OCOOCHHOCTEH CTpPOEHUs, XUMUYECKOU CBS3U U

O3HAKOMJICHHE C OCHOBaMH IIOHSTHHMHOIO U MCTOANYCCKOIro amriapara AUCLHUILIMHBI U HUX

MMPUMEHCHUH OJIs1 OIIMCAaHUA U IPEACKa3aHud CTPOCHUA U CBOMCTB XMMHYECKHX CUCTEM,

BBCACHHUU CTYACHTOB B KPYI' OCHOBHBIX HpeIICTaBJIeHI/If/’I, JIC)KAUX B OCHOBC COBPCMCHHBIX

BBIYHUCIUTCIIBHBIX KOMIIBIOTCPHBIX IIpOrpamMM, HMCIIOJIB3YEMbIX Ha MPAKTUKE I YCTAaHOBJICHUA
0COOCHHOCTEH CTpPOCHUA, XUMHYCECKOM CBSI3H U JABHXKXCHHA aTOMOB B XUMHWYCCKHX BCIICCTBAX.

2. B pe3yjabTare H3YyYCHUHd AUCHUIIJIMHbI oﬁyqalomm”lCH mo MmporpamMme cCrneumajaurera

JOJIKEH:

Obnadams CIEaYIOIMMMU KOMIIETEHIIUSMH:

dopMupyeMble KOMIIETEHIIUU

NHauKaTopbl JOCTHKEHUSI KOMIMETEeHIUI

YK-6. CnocoGeH omnpenensTh W peatn30BbIBATH
[PUOPUTETHl  COOCTBCHHOW  JCSTEIBHOCTH W
CIIOCOOBI €€ COBEPILICHCTBOBAHUS HAa OCHOBE
CaMOOLICHKH U O0pa30BaHUSI B TEUYCHHE BCEH
PKU3HU

YK-6.1. OuenuBaer cBou pecypchbl U UX IpPeesbl
(JIMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE)),
ONTUMAJIBHO MX HUCHOJIb3yeT I YCIEUIHOIO
BBITIOJTHEHUSI IOPYYEHHOTO 3aaHUS

OIIK-1Cnocobenananu3upoBars,
WHTEPIIPETHPOBATh H  0000MIaTh  PE3YJIbTATHI
PKCIIEPUMEHTAIBHBIX U PACYCTHO-TCOPETUYCCKIX
paboT XUMHUYECKOM HANPABICHHOCTH

OIIK-1.1. CucremaTu3zupyer M aHAIU3UPYeET
pPE3yIbTaThI XUMHAYECKHX 9KCIEPUMEHTOB,
HaOII0IeHNH, I3MEPEHHI, a TaKKe Pe3yJIbTaThl
pacyeToB CBOIMCTB BEIECTB 1 MAaTEPUAIIOB

OIIK-3 CrocobeH  TPUMEHSTh  PACUCTHOA
TCOPETHUYCCKHE METOMbI JJIsl M3YYEHHs] CBOMCTB

OIIK-3.1. IlpumeHser  TeopeTUYECKHUE U
MOJTYIMITUPUICCKIE MOJICIH TIPU PEIICHUH 3ajady
XHUMHUYECKON HAIPaBICHHOCTH

HMCIIOJIb3OBAHUEM TCOPCTUUCCKHUX 3HAHUN H
[MPAKTUYCCKUX  HABBIKOB peaicHuA
MAaTCMAaTHYCCKUX U q)mnqecxnx 3aga4

OIIK-3.2. Ucnonszyer CTaHJapTHOE
BEIIECTB U IPOIECCOB C MX YYaCTHEM, HCIIOJIb3Ys
MPOrpaMMHOE obecrieueHue 15
COBpEMEHHOE MPOrpaMMHOe o0ecrieueHne 1 0asbl
CHeIMAIM3UPOBAaHHBIE  0a3bl  JAHHBIX  TPH
TAaHHBIX MPO(EeCCHOHATEHOTO Ha3HAYCHUS .
peleHnH 3a1a4 npogeccuoHaIbHOM
NesITeIbHOCTH
OIIK-4  CnocobeH  1ulaHUpoBaTb  paboTBhI
XUMHUYECKOW HaIpaBJICHHOCTH, 00palaThIBaTh M
P » O0P OIIK-4.2. ObpabarbiBaeT JaHHbIE g
WHTEPIPETUPOBATh MONyYEHHBIE PE3YIbTAThl C
MCIIOJIb30BaHNEM CTaHAapPTHBIX CIOCO00B

AIMMPOKCUMAIIMU YHUCJIICHHBIX XapPaAKTCPUCTUK

OITIK-5Cnoco6eHucnonb30BaTh
nH(pOpMaIMOHHBIE 0a3bl JAaHHBIX U a/IallTUPOBATH
CYIIECTBYIOIINE MPOTPAMMHBIE TPOAYKTHI AJIs
peleHus 3a1a4y npodeccroHanbHOM
e TEIIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUM

OIIK-5.1. Hcnone3yer  coBpeMeHHble  |T-
TEXHOJOTMM  mpu  coope, aHaJn3e Y
NpeJCTaBIeHUH  WHQPOPMALlUM  XMUMHYECKOI'Q
npoduns, cobmogas HOpPMBI U TpeboBaHUS

UH(POPMALIMOHHOM 0€30MacHOCTH

MHGOpMallMOHHON 6€30MacHOCTH

B pesynbTaTe n3ydeHust JUCHUILUINHBI 00y4aroImuics JOMKEH:

3nameo.

XUMHUYCCKUM CUCTEMAM,

OCHOBHBIE ITOHATHUSI COBPEMEHHOM BBIUMCIUTEIBHON XUMHH;
MIPUHIMUIIBI U IPUMEPBI IPUMEHEHNSI COBPEMEHHOM BBIYMCIMTEIBHOW XUMHUHM K KOHKPETHBIM

OCHOBHBIE B3aHMOCBSI3H MEXY COBPEMEHHOM BBIYHMCIUTEIBHON XUMUEH U SJIEKTPOHHOMN

CTPYKTypOﬁ n (bI/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMH BCIICCTB, IMPUMCHACMBIC IJIA YIIPABJIICHUA



CBOMCTBaMH MaTEPHUAJIOB;

- BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX METOJIOB BEIUUCIUTEIbHON XUMHH.

Ymems:

- MPUMEHSATH METO/bl BRIUMCIUTEILHON XUMUU JIJIsl pacyeTa, UHTEPIIPETAlUU U MpeACKa3aHus
CTPOCHHUSI 1 CBOMCTB XUMHUUYECKHX CUCTEM.

Bnaoemo:

- JJIEMEHTApHBIMH HABBIKAMHM TPUMEHEHHUS IOAXOJOB M METOJIOB BBIYHCIUTEIHPHOM XUMHH TIPH
pPELICHUH TPaKTUYECKUX TEXHOJIOTMYECKUX 3aJad C IOMOIIbI0 CTAaHJAPTHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH.

3. KpaTlcoe coaepikaHue TUCHUNINIJIHHBI
BBeI[eHI/Ie. Ponp 1 MecTO BEIUMCIIUTEIIBHBIX METOJ0B B XUMHH.

Pa3nes 1. OcHOBHBIE IpeACTABICHUA

MatemaTuueckue MOJENN B XUMHH.
BbruucnurenpHple METOABI B XMMHUU. MaremMaTHyeckhe MOJEIM M UX TNpHOIMKEHHBIN Xapakrep.
Ponp Mozmenu B HayyHOM HccnefoBaHuu. Mopenn, aaropuTMbl M NOporpaMmsl. UMCIIEHHBIN
JKCIIEPUMEHT.

DNEeMEHTBI TEOPUH MTOTPEIIHOCTEM.
[Tpubnuxennsle uucna u Qysxkuauu. [IpaBuna 3amucu U OKpYIJIEHUs NPHOIMKEHHBIX YUCENT U
neicTBuil HaJl HUMU. AOCONIIOTHAsI U OTHOCUTENbHAS IOIPEHIHOCTh BBIUMCIIEHNUS CYMMBI U Pa3HOCTH,
IPOM3BEACHUS U YAaCTHOIO NMPHOIMKEHHbIX uucend. AOCOIIOTHAs M OTHOCUTEIbHAsl MOIPEIIHOCTh
BBIYUCIICHUS (DYHKITH OTHOW M HECKOJIBKHUX ITEPEMEHHBIX.

Cucrembl KoopauHaT. JlekaproBa, NOJspHAs, INUIMHAPUYECKas H chepuueckas CHUCTEMBI
KoopauHat. CBs3p Mexay HUMU. OnucaHue BOJOPOIONOAOOHBIX aTOMOB B c(hepHyecKol cucteme
KOOpJUHAT.

Pa3nes 2. CkajsipHble M BEeKTOPHbIC BeJINYMHbI. MaTpUIbI H 0NIepaTopbI

DJIeMEHTHI BEKTOPHOTO aHAJIN3a.
CkansipHble ¥ BEKTOpHbIE BeIMUMHbI. ClIOkKEHHE U BbIYMTaHHE BEKTOPOB. CKaJsipHOE M BEKTOPHOE
npousBeieHue BekTopoB. [IpomsBenenus Tpex BekTopoB. JuddepeHurpoBaHue BeKTOpa IO
CKAIIPHOMY apryMeHTy. lIpuMeHeHne BEKTOPOB I ONUCAaHUs CTPYKTYPbl KPUCTAJIOB.

CxasisipHBIE M BEKTOPHBIE MOJIS.
Ckansgpnoe none. ['paguent ckanspHoi pyHkuuu. BekropHoe nosne. Jl[uBepreHuust 1 poTop BEKTOpa.
ITorenunansHOe nose. Teopema Octporpaackoro-I'aycca. Teopema Crokca.

IIpakTHueckue NPUIIOKEHNSI CKAISIPHOTO U BEKTOPHOTO aHAJIN3a B XUMUHU.
ATOMBI B MOJIEKYJIaX ¥ B3aUMOJEHUCTBUS MEXIYy HUMHU. BHYTpUMONEKYIIPHOE 3JIEKTPUUECKOE T10JIE
Y DJIEKTPOCTATUYECKHUE B3aUMOJECHCTBUS B MOJIEKYJISIPHBIX CUCTEMAX M KPUCTAILIAX.

Martpuisl ¥ OnepaTopsl.
Matpuubl ¥ omnepauMu Haja HUMH. TpaHCIOHMpOBaHHas, 3pPMUTOBAa W oOOpaTHas MaTpPHIIbL.
Omnepatopsl B xumuH. OnepaTopbl OCHOBHBIX (DPU3MKO-XUMHUYECKHX BeauuuH. KommyTtanus
onepaTtopsl. Oneparop I'aMuiIbTOHA U €ro KOMIOHEHTHI. JIMHEWHbIN BapuallMOHHBIH MeTona Purna.
IIpuMeHeHHs olepaTopoB M MaTpUll B XMMHHM: BApUALlMOHHBIA METOJ pCLICHHUsS YpaBHEHUS
[Ipenunrepa.

Paznen 3. BoruuciaureabHble MeTOAbI B XUMHYECKHUX 3a1a4ax

MaremaTueckue METO/bl KJIACCUYECKOIO OMNMCAHMSI CTPYKTYphl M JHWHAMUKH MOJEKYII.
JIBukeHre MoJieKysbl B JaOOpaTOpHOM cucTeMe OTCYeTa M B CHUCTeMe LieHTpa macc. OmnucaHue
BpalaTCJIIbHOIO0 ABWXKXCHUA MOJICKYJIbI. ManI/I]_[a TCH30pa MOMCHTAa MHCPUHUU MOJICKYJIbIL. I'naBHBIC MOMEHTEI
HWHCPUUU MOJICKYJIBI. MoMeHTBI HUHCPUHUU MOJICKYJII Pa3JIMIHOIO CTPOCHU.

YpaBHeHHs] MEXaHUKU B 000OIIEHHBIX KOOPIUHATAX.
[Tonsitue 000OLIEHHBIX KOOpAuHAT. YpaBHeHus Jlarpamxka. YpaBHenus ['amuiibroHa. DyHKUIUS
["aMuIpTOHA KaK MOJIHASA SHEPTUSI KOHCEPBATUBHOM M30JMPOBAHHON CHCTEMBI.



KonebGanusi atToMoB B MoJieKkyle B 00OOIIEHHBIX KOOpAMHATax. ['apMOHMYECKHIl MOTEHIMAI.
["apmonnueckue koneOGaHus aToMOB B MoJyiekyne. HopManbHble BaJeHTHBIC KOJEOaHUS aTOMOB B
MOJIEKYJIEe: CHMMETPHYHbIE, aHTUCUMMETPUYHbIE, 1e(hopMallMOHHBIE.

WudpakpacHas konedaTeIbHAsS CIIEKTPOCKOITHS.

Marematuueckue wmoxaenn HK-cnekrpockonun. HMK-cnekTpbsl  MOTJIOHMIEHUS  OPraHUYECKHUX
COEMHECHUM.

Mexanuueckasi Moiesib MoJieKybl. [Ipubmmkenus, nexaiiue B OCHOBE MEXaHUYECKOM MoJIenn
MOJIEKYJIbl. [IOBEpXHOCTH IIOTEHLMAIBbHOM SHEPIMM MOJEKYJIBl M €€ XapaKTEPUCTHKHU. SnepHas
KOH(UTypalusT MOJEKYyJIbl M MOJICKYJIspHas CTpyKTypa. OHepretuueckue Oapbepsl Ha [II1D.
BanenTtHbie n30Mephl 1 KOHPOPMEPHI.

KondopmannonHsrii ananmms.

Buytpennue koopauHatel Mosiekyiibl. [loTeHIIManbHas 3HEPTUst MOJIEKYJIbl B paMKax MEXaHUYEeCKOM
Mojzienu MoJieKynbl. [IpubnuxeHne aagIuTUBHOCTH MAapHBIX aTOMHBIX B3auMojeicTBuil. CuioBbie
MIOCTOSIHHBIE MOJIEKYJbl M HMX pacdyeT. AHrapMOHHM3M aTOMHbIX Kosiebanuil. Ilorenuman Mopca.
Bpaiarenbabie 6apbepbl MOJIEKYIL.

[ToTenmanbHas YHEPTUS MOJICKYJIBI.

[ToreHnManpHasE SHEPrUs MOJEKYJBI Kak TapaMeTpuueckas (YHKIUS BHYTPECHHUX KOOPIMHAT
aTOMOB. OJIEKTPOCTATUYECKOE B3aUMOJECHCTBUE ATOMOB M MOJIEKYJ. MynbpTUIONbHAS MOJENb.
Atom-atromHOoe mnpubmmkenue Kwuraiiropoackoro. Dueprusi Ban-nep-Baanbca. [lotenimansr
Jlennapna-/Ixonca u bakunrema-Xuina. Bonoponnas cBszb. HegoctaTku mMexaHW4YecKoW Mojaesu
MOJIEKYJIBI.

BrraucnutenbHble METOIBI ISl OOJBIINX MOJIEKYIISIPHBIX CUCTEM. .

MonekynapHseiii aHcamOab. DyHKIMH pacnpeaencHus. MeTon MONEKyIsSIpHONW IUHAMUKUA. MeTron
Mownre-Kapino.

BrraucnuTensHble METOABI AJ1 OONBIINX MOJICKYJISIPHBIX cucTeM. II. BeiunciauTensHblil acrekt
teopun yHkIEoHana miotHoctu. Meton Kona-1lIsma. HeopOuTansHslii moaxo.

BrrancnuTenbHbie METOIBI sl OONBIINX MOJIEKYISIpHbIX cucteMm. I11.

Meron Kapa-Ilappunemno. ['mOpuaHbie METOIbI «KBAHTOBASI MEXAHUKA - MOJICKYJISIPHASI MEXaHHUKA.
3akmroueHue. BeranciurenbHble METO/IBI - COBPEMEHHBINH HHCTPYMEHT MTPOTHO3a B XUMUH.

4. O0beM y4eOHOI TUCIUTLTHHBI

o B akan.
Buabl yueoHoii padoThl B 3au en. gacax
O0mas TpPyA0eMKOCTh THCHUIINHBI 110 y4e0HOMY IIAHY 2 72
Konrakthas padora (KP): 1,3 48
Jlexumu (JIex) 0,4 16
[TpakTiueckue 3ausatus (I13) 0,9 32
CamocrosiTesibHas padora (CP): 0,7 24
Buj KOHTPOJIsi: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOI1
Buabi yueOHol padoThl B 3au en. B actp.
yacax
O01as TPYA0eMKOCTh TUCHUILINHBI 10 Y4eOHOMY IJIaHY 2 54
KonTakTHas padora (KP): 1,3 36
Jlexumm (JIek) 0,4 12
[IpakTuueckue 3ansatus (I13) 0,9 24
CamocrositesbHas padora (CP): 0,7 18
Bu koHTpOIs: 3a4eT / IK3aMeH 3ayeT ¢ OLEHKOI1

AnHOTams paboyeil mporpaMMbl JUCIUTUTHHBI
«buosorust ¢ 0CHOBaMH IKOJIOT M)
1. Heap AMCUMIUIMHBI: HAYy4YUTh CTYJIEHTOB pa30UpaThCsi B 3aKOHOMEPHOCTSX CYIIECTBOBAHMS
KUBOT'O HA PAa3HBIX YPOBHSAX OpraHM3allUU: OT KJIETKHU 1O OMOreoleH03a, MOHUMaTh MEXaHWU3MbI
MOJIyYeHUsl ¥ peoOpa3oBaHusl )KUBBIMU CHCTEMaMU BEILIECTBA U YHEPTHH, CIIOCOOBI Mepeaayn



TEHETUYECKON MH(OpPMAIIMK U OIEHKH MPUCIIOCOOIEHHOCTH JKUBBIX OPTraHU3MOB B DKOJOTHYECKUX
B3aUMOJICUCTBUAX.

2. B pe3yabTtare HM3ydyeHUs AUCHUIUVIMHBI O0y4Yawlnuiicsi M0 mNporpaMme cCrelHaJuTeTa
JOJIZKEH:

Obnadams cneayrONMMU KOMIETEHUIUSIMHU:

DopmupyeMble KOMIIETEeH U NHaukaTopbl 10CTHKEHUSI KOMIIeTeHIM
YK-1.1. Anamu3upyer npoOJIEMHYIO CHUTYaIUI)
KaK CUCTEMY, BBISIBIISISL €€ COCTABIISIOLIUE U CBS3U
MeX1y HUMH

YK-1.2. Omnpenenser npobensl B HHPOpMAIUH,
HEOOXOAMMOW ISl  pemIeHHus  TPOOJIEMHOMN
CUTyallud, W TMPOEKTHUPYET IMPOIECChl MO UX
YCTPAaHEHUIO

YK-1.3. Kpuruuecku OILIEHHBAaET HAICKHOCTH
MCTOYHUKOB uHbopMaIuy, paboTtaer g
MPOTUBOPECYNBON  WHPOpPMAIMEH W3  Pa3HBIX
HMCTOYHUKOB

OIIK-6.1. TlpencraBnsieT pe3ynbTaThl padOTH B
BUJIE OTYETa MO CTaHJAPTHOH QopMe HAa PYCCKOM
OIIK-6 CnocobeH TmpencTaBisTh pPe3yIbTATHIA3BIKE

npodeccuoHanpHOM AestensHOCTH B ycTHOM HOIIK-6.2. [IpencraBusier uH(bOpMaInI
IICBEMEHHON ()OpMe B COOTBETCTBUH C HOPMaMH UXMMHYECKOTO COJIEPIKAHUSA C YUETOM TPeOOBAHMU]
[paBUJIaMM, HPUHATBIMU B INPO(ECCUOHAIBHOMOHOIHOrpAPHUCCKOMN KYIbTYphI

coo01ecTBe OIIK-6.3. TOTOBUT TMpE3CHTAIMI0 TIO0 TEM®
paboThl U MIPENICTABISET €€ Ha PYCCKOM U
AHTIIUHACKOM SI3bIKaX

VK-1. CnocobGeH OCYIIECTBIATh KPUTHYECKHH
aHaJIU3 MPOOJIEMHBIX CUTyalldii Ha OCHOBE
CHUCTEMHOI'0 I0JX0/1a, BbIpadaThIBaTh CTPATETHIO
IEUCTBUI

B pesynbpraTe n3ydyeHus TUCUUILUINHBI 00y4aromuics JOMKEH:

3namo:

-YIbTPACTPYKTYpPy U (PU3HOJIOTHIO MPO- U 3YKAPHUOTUYECKUX KIIETOK;

- c110cOOBI MMOJIYYEHHUs KUBBIMUA OpraHU3MaMu 3HEPruu U ee Tpanchopmanuu B ATO;

- OCHOBHbIE NpHHLUIBI nepenaun uHopmaruu ot JJHK uvepes u PHK k Genky; nepenaun
FeHETUYECKOT0 MaTepHaa;

- (hakTOpBI, CIOCOOHBIE W3MEHUTh TE€HO(OHA TMOMYJSAIMH, €CTECTBEHHBIH OTOOp, MPOLECCHI
BHJ1000pa30BaHMS;

- MOHATHE  (YHIAMEHTAJbHONW SKOJOTMYECKOW HMIIM, CTaTUCTHYECKHE U JAMHAMHUYECKUe
XapaKTepUCTUKU TOMYJsALNM, OWOTeoneHO03, MOTOKM BEIIECTBA W DBHEPIMM B  DKOCHUCTEME,
ry100a1bHbIe IIUKIIBI OMOTEHHBIX HJIEMEHTOB.

Ymems:

- MOJL30BaTHCSA COBPEMEHHBIMH  TIPEJCTABICHUSIMH O 3aKOHOMEPHOCTSX
MPOIIECCOB, TPOUCXOMAIINX HA PAa3HBIX YPOBHSX OpraHU3AIMH KWUBOTO — OT KIJIETKH

JIODKOCHUCTEMEI,

- OICHHWBATDH TOCIIEACTBUS BO3JCHCTBHS HAa T€HETHUYECKUI MaTepHall JKMBBIX CYIIECTB W Ha
MIPUPOIHBIC SKOCHCTEMBI OMTACHBIX, BPEIHBIX U TOPAXKAIOIINX (aKTOPOB.

Bnaoems:

- COBPEMEHHBIMH MPEICTABICHUSIMHA O CTAHOBJICHUU OHoCc(hEephl, 0 MECTE YeJIOBEKA B HEH.

- BHAHUSAMH O BO3MOXXHOCTH BO3JICHCTBHMSI Ha T€HETHUYCCKHI Marepwaia KJICTOK IpO- M IYKapHOT
BHYTPCHHEH W BHEIIHEH Cpelbl M O BEPOSTHOCTHBIX IOCIEACTBUSAX 3THUX BO3JCHCTBUN Kak Ha
KJICTOYHOM, TaK ¥ Ha OPraHM3MEHHOM YPOBHE.



3. Kpatkoe coep:kaHue TMCHUTLIHHBI

Benenue

[Ipenver wuzyuenuss O6uonoruu. OCHOBHBIE KPUTEPUU OTIUYUS KUBOTO OT HEKUBOTO. YPOBHH
OpraHu3aluu KUBOM Marepuu. PenyKIMOHUCTCKMII UM CHUCTEMHBIM IIOAXOJ K W3YYEHHIO
OHOJOrN4YeCKNX 00BEKTOB, MPEUMYIIECTBA U HEJOCTATKH.

LuTtonorus

OCHOBHBIE TMIOJIOKEHUS KJIETOYHOM Teopuu. Meroabl HM3y4eHHs] KIETOK. PazneneHue KUBBIX
OpraHM3MOB Ha IIpO- U OYKapuOT, COBPEMEHHBbIE IIPEACTABICHUS O COCTaBISIIOIIMX UX
cucTeMatuyeckux rpymnmnax. OpraHesuibl 3yKapuoTHUYECKUX KiIeTOK. CrocoObl MOJyuYeHUsl KUBBIMU
opranuzMamu sHeprun. OOpasoBanue AT® B xoge cyOCTpaTHOrO WJIM MEMOpPaHHOTO
dbochopunupoBanus. Jpixanue u GOTOCHHTE3.

I'eneTndeckuil MaTepuall KJIETKU.

[Tonsitue knerounoro mukia. Muarepdasznoe sapo. Permukamnus, tpanckpunuus u penapamus [JHK
sykapuoT. Cunre3 6enka. Muto3. CoOBITHS, IPOUCXOAMAIINE B pa3Hble (Ga3sl MuTO3a. Meiio3. Mecto
B KU3HEHHOM LIMKJIE OPTraHU3MOB. OTIMYHS OT MUTOTHYECKOTO JIEJICHUS.

CoObITHs, MPOUCXOASIIUE B pa3Hbie (ha3pl Meiio3a. VTor u 3HaueHne meiiosa. ['eHernka.

Metoabl reHeTHKU. 3akoHbl MeHpens, ycloBHs UX BbINOJHEHUA. CUEIUIEHHOE HAacleJOBaHUE,
reHetuka mona. PopmupoBanue (HEHOTUIUYECKUX TPU3HAKOB. Tumbel Myrtanuil. [eHeTnka
MOMYJISIIUA. DIIeMEHTapHbIE YBOJIIOIIMOHHBIE TPOIECCH, (PAaKTOPBI, UX BBI3BIBAIOIIUE.

Okonorus

Craructuueckue M JUHAMUYECKUE XAPAKTEPUCTUKU  MOMYJSLUN. OKCIOHEHUUAJIbHAsA U
JorucTudeckas moaenu pocra. K-ctparerust u r-crparerusi, K-ot6op u r-otbop. AGHoTHYECKHE U
ouotuyeckue (hakTopsl, pyHAaMEHTaTIbHAS W pealn30BaHHAS HKOJIOTUYECKas HuIIa. Tpoduyeckue
cBsi3M B cooOmiectBe. [lacTOumHas u nerputHas numieBas memnb. buoreonenos. Cykieccus. [ukimbt
OMOTeHHBIX 3JIEMEHTOB.

4. O0beM y4eOHOI TUCHUTLTHHBI

. B 3aueTHBIX B akaaem.
Buabl yueOHol padoThI
eIMHULAX yacax
O0mas TpPyA0eMKOCTh THCHUIINHBI 110 y4e0HOMY IIAHY 3 108
AyAUTOPHBbIE 3aHATHS: 1,8 64
Jlexmm (JIek) 0,9 32
[Tpaktuyeckue 3anstus (113) 0,9 32
JlaGopaTopus - -
CamocrositenbHas padota (CP): 1,2 44
Byt ©TOroBoro KOHTPOJISL: 3a4er ¢ oueHKOi
Buabl yueoHoii padoThl B sauerHbix B acrp. yacax
eIMHULAX
O0mas TpPyA0eMKOCTh THCHUIINHBI 110 y4e0HOMY IIAHY 3 81
AyAUTOPHBbIE 3aHATHS: 1,8 48
Jlexumn (JIek) 0,9 24
[IpakTuueckue 3ansatus (I13) 0,9 24
JlaGopaTopust - -
CamocTtosrenbHas pabota (CP): 1,2 33
Bu1 ”'TOrOBOro KOHTPOJISA: 3a4ET C OUEHKON 3ayer ¢ OLIEHKOI

AHHOTanus padoudei mporpaMmbl AUCIUILTHHBI
«O0mas ¥ HeopraHnyecKkass XMuMHs)

1. Ileab AucCHUIUINHBI: - GOPMUPOBAHKE Y CTYACHTOB LIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O
MUpPOBO33peHus. Onupasch Ha IOJYYEHHBbIE B CPEIHEH IIKOJE XMMHUUYECKUE 3HAHMs, Mporpamma



npeaycMaTpuBaeT JajbHenIIee yriryOjJeHne COBPEMEHHBIX MTPEICTaBICHHA B 00JIaCTH XMUMUHU.

2. B pe3yabTare u3y4eHUs TUCHUIIUHBI
JOJIZKeH:

Obnadams CIEaYIOIMMA KOMIIETEHIIUSMH:

o0yyarouuiicsi Mo mporpamMmMe crneuuajJIuTeTa

®opMupyemMble KOMIIETEHIMHU

NHauKaTopbl 10CTHKEHUSI KOMITeTeHIM i

YK-6. Crniocoben OTIpeNeNsTh 17
peaM30BbIBaTh  MPHOPUTETHl  COOCTBEHHOM
eaTeILHOCTH u CIIOCOOEI ee

COBCPHICHCTBOBAHHUA HAa OCHOBC CaAMOOLCHKH U
06p330BaHI/I${ B TEUCHHUE BCEH KU3HHU

YK-6.1. OnenuBaer CBOM pecypchl U UX TPEEIbl
(JIMYHOCTHBIE, CUTYaTHUBHBIE, BpPEMEHHBIE),
ONTUMAJIBHO MX MCHOJB3YET JJIs  YCHEIIHOI'Q

BBITIOJTHCHHSA IIOPYYCHHOI'O 3a1aHUA

YK-8. CniocoGen co3naBaTh W MOAJEPKUBATE

YK-8.2. Unentudunupyer omacHble H BpPEIHBIC
(hakTOphI B paMKax OCYIIECTBISEMON ACSITEILHOCTH

TEOPETUUYECKUX PA0OT XMMHUECKOMN
HaIIPaBJICHHOCTH

Oe3omacHble YCIOBHS >KHM3HeaesTenbHOCTH, EYK-8.3. BeisiBusier mnpoOiembl, CBsS3aHHBIE C
TOM qrcie npu BO3HUKHOBEHUVHAPYIICHUSIMA TEXHUKH O€30MIaCHOCTH Ha paboyem
YpE3BHIYANHBIX CUTYALUH MecTe; npeiaraeT MEPONPUATHIIX (o

NpEeOTBPALICHUIO YPE3BbIYAHBIX CHUTYaIU
OIIK-1 Criocoben aHaIM3UPOBATh

P JOIIK-1.1. CucremaTusupyer U  aHaIU3UPYET

WHTEPIPETHPOBATh M 0000IIATh PE3yJbTATH]

pe3yIbTaThI XUMHYECKHIX HKCIIEPUMEHTOB,
HKCIIEPUMEHTAIBHBIX H pacyeTHO . N

HaONIONCHNH, W3MEpeHH, a TakXke pPe3yJIbTaTh]

MaTepHaIOB PACYETOB CBOMCTB BEIIECTB U

OIIK-2 Cnoco0GeH TpoBOIUTh XUMHUYECKHUH
PKCHEPUMEHT c UCIIOJIb30BaHUEM|
COBPEMEHHOr0 000py10BaHuUs, cOOII0Aas
HOPMBI TEXHUKH O€3011aCHOCTH

OIIK-2.1. PaGoraer ¢ XUMAYECKUMM BELIECTBAMHU C
COOJII0ICHHEM HOPM TEXHHUKHU 0€30MaCHOCTH

OIIK-3 CnocobeH NpUMEHSTH PaCUETHO-
TEOPETUYECKHE  METOJIBI  JUIsl  W3YYCHHUS
CBOMCTB BEIIIECTB U MPOIIECCOB C UX yYaCTHEM,
MCIIONIB3YST ~ COBPEMEHHOE  IPOrPaMMHOE
oOecrnieueHne " 0a3bl TaHHBIX

PO ECCHOHAIBHOTO Ha3HAYCHUSI

OIIK-3.1. [Ipumensier TEOPETUYECKHE g
MOJyDMITUPUYECKUE MOJENN TpPHU pEIIeHHH 3a/1aY
XMMUYECKON HaIpaBIE€HHOCTH

B pesynbpraTe n3ydeHus TUCUUILUIMHBI 00y4aromuics JOKEH:

3namo:
- 3JIEKTPOHHOE CTPOSHUE ATOMOB M MOJICKYIT,

- OCHOBBI TECOpUH XUMHYECKON CBS3U B COCAMHECHHUSIX Pa3HbBIX THUIIOB, CTPOCHHEC BCIICCTBA B

KOHACHCUPOBAHHOM COCTOSSHUU;
- OCHOBHBIC 3aKOHOMCPHOCTHU
PABHOBCCHOI'O COCTOSAHUA,

MMPOTCKAHUA

XHUMHUYCCKUX IIpoLIeccoB u XapPaKTCPUCTUKHU

- METO/bI OIUCAHUS XUMUUYECKUX PABHOBECUM B PACTBOPAX AJIEKTPOIUTOB,
- CTPOCHUE U CBOMCTBA KOOPIMHAIMOHHBIX COEMHEHUI;
- XMMUYECKUE CBOKCTBA JJIEMEHTOB PA3JIMYHBIX TPYII MMEPUOJUYECKON CUCTEMBI U X BAXKHEUIIMX

COCTUHEHUN.
Ymemes:

- BBIIIOJHATHE OCHOBHBIC XUMHUUYCCKHE ONCpaluu, OIPCACIIATE TCPMOANHAMUYCCKHUE XapPaKTCPUCTUKH
XUMHNYECKUX peaKHI/Iﬁ 1 PaBHOBECHBIC KOHICHTpAUH BCUICCTB,
- UCIIOJIb30BATh OCHOBHBIC XUMHUYCCKUC 3aKOHBI, TCPMOAUHAMUYCCKUEC CIIPABOYHBIC TAHHBIC JIJIS

pemieHus: mpodecCHoHaNbHBIX 3a7aY,

- IPOTHO3UPOBATH BIIUAHUC PA3JINIHBIX (I)ElKTOpOB Ha PaBHOBCCHUC B XUMHUYCCKUX PCAKIIUAX.

Baaoemus:



- TCOPECTUUCCKHUMU METOJAMH OIIMCAaHHA CBOMCTB IIPOCTBIX M CJIOXKHBIX BCIICCTB Ha OCHOBEC
9JICKTPOHHOI'0 CTPOCHUA HX aTOMOB M TIOJOXCHUA B HGpHOZ[H‘IGCKOfI CUCTEMEC XHMHUYCCKUX
JJICMCHTOB,

- OKCIICPUMCHTAJIbHBIMU ~ MCTOJAMH  OIPCACIICHUA HCKOTOPLIX @HSHKO-XI/IMI/I‘-IGCKI/IX CBOICTB
HEOPTaHNYCCKUX COGHHHGHHﬁ.

3. KpaTtkoe coaep:kanue  JQMCHUIJIMHBI

CTpoeHue aTOMOB U NEPUOAUYECKHUI 3aKOH.

BonHOBBIE CBoOiWicTBa MaTepuanbHBIX OOBEKTOB. YpaBHeHue e bpoitna. CooTHOIICHHE
HeonpeneneHHocteil 'eitzenbepra. IlonsTue o kBaHTOBOW MexaHuke W ypaBHeHuu l[lIpemmunrepa.
CoBpemernHast (HOpMYJIHPOBKA MEPUOIUIESCKOr0 3akoHa. [lepmomudeckas cucteMa U €€ CBsI3b CO
CTPOCHHEM aTOMOB. 3aroJHEHHE JJIEKTPOHHBIX CJI0€B M O000JIOYEK aTOMOB B IEPHOIUYECKOM
cucreme oanemeHtoB J[. M. MenneneeBa. CremeHu OKHCICHUS. BakHeHIne OKHCIUTEIN |
BOCCTAHOBUTEIHN. BakHelllne cxembl IpEeBpaIlleHHs] BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuusx.

XuMHn4ecKkas CBA3b U CTPOCHHE MOJIEKY.I.

KoBaneHTHass CBs3b, OCHOBHBIE NOJIOKEHHMS METOJla BAJEHTHBIX CBs3eil. PaccMoTpeHne cxem
MEPEeKphIBAaHUS ATOMHBIX OpOUTaseil mpu 00pa3oBaHUU CBsi3el B MoJieKynax. OCHOBHBIE OJIOKEHUS
MeToaa MoJekyisipabix opoutaneit (MO JIKAO). OOuue cBeneHrs 0 KOMIIEKCHBIX COCIMHEHUSIX,
UX CTpoeHue. MexXMoJieKyasipHass U BHYTPUMOJIEKYJIsipHasl BOAOpOAHAs CBsA3b. MoHHas CBsA3b Kak
NpeAebHBIA  Clydail KOBaJleHTHOM cBsizu. OOIIMe MNpPeNCTaBICHUS O MEXMOJICKYIIPHOM
B3aUMO/ICCTBUU: OPUEHTALIMOHHOE, UHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBHS.

JHepreTUKa peakuuii 1 XHuMHYeCKoe paBHOBeCHe.

[lonsaTHE O XMMHYECKOH TEpMOJMHAMHKE, TEPMOAMHAMUYECKHE (DYHKIUH  COCTOSHUS
(xapakTepuctuueckue (yHKIMHN). XUMHUECKOe paBHOBecue. VICTUHHOE M KaxKyllleecss paBHOBECHS.
Koncranra XuMH4eCcKOTO paBHOBECHUA. 3JI€KTpOXI/IMI/I‘~I€CKI/Ie IMpoucCChl, IMMOHATUC 06 SJICKTPOAHBIX
MOTEHLMaNaX. DIEKTPOABIKYIIAS CHUJIAa OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA U KpUTEpUi
CaMOIIPOU3BOJILHOTO MPOTEKAHUS HPOIIECCOB.

PaBHoBecusi B pacTBopax.

[Tpoueccsl, compoBoXKAaroImMe 00pa30BaHUE KHUAKUX HCTUHHBIX PAacTBOPOB HERIEKTPOJIUTOB H
IIEKTPOJINTOB. ACCOLIMUPOBAHHBIE U HEACCOLMUPOBAHHBIE JJIEKTPOJIUTHL. CTENEHb NHUCCOLMALNU.
Koncranra nuccoumanuu. PaBHOBecMe B CHCTEMeE, COCTOALIEH U3 HACBIIIEHHOTO pPacTBOpa
MaJIOpacTBOPUMOIO 3JIEKTPOJIUTAa W €ro KpHUCTAUIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coenquHeHuil. PaBHOBecHe AcCOIMAIMN BOJIbl, HOHHOE IIPOU3BE/IEHUE BOJBI U €r0 3aBUCUMOCTh OT
teMriepatypsl. llkana pH. I'maponusconeit.

CxopocTb peakiuii U KaTtaius.

[TonsiTne 0 XxuMHueckol KuHeTHKe. ONHOCTaJIMKMHBIE U CIIOKHBIE PEAaKLIHMU. 3aKOH JIEHCTBYIOIINX
Macc. KoHncranta ckopocTu peakiuu. MonleKyasipHOCTh U MOPSJIOK PeaKIii. 3aBUCUMOCTh CKOPOCTH
peaKuuyu OT TEMIIEPATypPhbl; SHTAJIBIINS AKTUBALUN. | OMOTE€HHBIN U IN€TEPOr€HHBIN KaTallu3.

XuMmus S- 1 P- 3J1€MEHTOB.

Bonopoa-mepBrlii 371€eMEHT MEPUOINYECKON CUCTEMBI, €T0 JBONCTBEHHOE MOJIOKEHNE. DIIEMEHTHI 1 -
2 m 13 - 18 rpynnm mNepHOIUYECKOW CHUCTEMBI. 3aKOHOMEPHOCTH B HM3MEHEHHWH OSJIEKTPOHHBIX
KOH(pUrypalnui, BEJIUYMH DPATUYCOB, AIEKTPOOTPUIATEIBHOCTH W JHEPrUM HOHHU3AIMH ATOMOB.
TunruyHeple CTENEHU OKMCIECHHsS. XUMHUYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB. 3aKOHOMEPHOCTH B
CTPOCHMM U CBOMCTBAX OCHOBHBIX THUIIOB cOoeAWHEHUH. IIpupojHble COEIMHEHMS, INOJIY4CHHE U
IIPUMEHEHUE.

Xumus d- u f- 3jemMmeHTOB.
OnemenTsl 3-12 TPy NEPUOJUUECKON CHCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHUH JJICKTPOHHBIX



KOH(QUTYpAIMiA, BEJIWYHH PAINYCOB, SHEPTMH HOHW3AIWU, XapaKTePHBIX CTEIICHEH OKHCIICHWS,
KOOp,Z[I/IHaI_[I/IOHHLIX YyHucejl aToMOB. HpHpOIIHBIe COCIUHCHNA, HOHy‘ICHI/Ie U COITIOCTABJICHUC
(GU3HYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpOSHUE M CBOWCTBA OCHOBHBIX THIIOB
coenqunennii. Ocodbennoctu f- 3eMEHTOB.

4. O0beM y4eOHOM JUCHHUNJIMHBI

Bcero 1 cemecTp 2 ceMecCTp
Buabl yueOHoii padoThl B 3au. en.| B akaa. |B 3au. en.| B akaa. |B 3a4. en.| B akaa.
yacax yacax yacax
(JDIEL] IILEEIRCEIS g 576 8 288 8 288
MUCHUIIJIHHBI 10 Y4eOHOMY IIaHY
KonTakTtHas padora (KP): 9 320 4.5 160 4,5 160
Jlexuu (JIek) 3,6 128 1,8 64 1,8 64
[TpakTiaeckue 3austus (113) 1,8 64 0,9 32 0,9 32
JlaGopaTopHbie padoTsl (JIP) 3,6 128 1,8 64 1,8 64
CamocrosiTeibHas padora (CP) 5 184 2,5 92 2,5 92
CaMOCTOsITeIbHOE U3YUCHHE 5 184 2.5 92 25 92
a3J1eJI0B TUCIMILIMHBI
By KOHTPOJIsI: IK3aMeHBbI 2 12 1 36 1 36
Bcero 1 cemecTp 2 cemecTp
Buabl yueOHoi1 padoThI B 3au. e, B B 3au. ex. B acrp. | B3au. | B acrp.
acTp. yacax yacax el. qacax
] NPT, g 432 8 216 8 216
MUCIHUILTUHBI 110 y4eOHOMY IJIAHY
KonraktHasi padora (KP): 9 240 4.5 120 4.5 120
Jlexuu (JIek) 3,6 96 1,8 48 1,8 48
[TpakTiueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabotsl (JIP) 3,6 96 1,8 48 1,8 48
CamocrosiTeibHas padora (CP) 5 138 2,5 69 2,5 69
CaMoCTOsITeTbHOE U3YUCHHE 5 138 2.5 69 2.5 69
a3JIeJI0B JTUCITUTUTHHBI
Bua koHTpOJs: Ik3aMensbl, KP-2 2 54 1 27 1 27
cemecTp

AHHOTaIUs y4eOHON TPOrpaMMbl JUCITUTITUHBI
«AHAIUTHYECKAS] XUMMSI»
1. e AMCUMIUIMHBI: - TPUOOpETEHNE 00YJYAOIIMMHKCS 3HAHUNA IO OCHOBHBIM T'pYIIaM METOJIOB
XUMHUYECKOTO  aHajiu3a, Haubojiee IMIMPOKO  TMPUMEHAEMBIX B IPOMBIIUIEHHOCTH n
HCCIIEIOBATENLCKOM paboTe, a Tak)Ke KOMIIETEHIMH, HEOOXOJUMBIX XUMHKaM-TEXHOJIOTaM BCEX
CIELMATBHOCTEN JIJIS1 PEIIEHUS] KOHKPETHBIX 3a7a4 XUMHUYECKOr0 aHaju3a.

2. B pe3yabTraTre HM3ydeHHsl AUCUMIUIMHBI OOydalwumiics MO MNporpaMme CHenHaJuTeTa
JOJIZKEH

Obaadoams cIeAYIOUUMEI KOMITETEHITUSMU:

®opMupyeMble KOMIIETCHUUH NHaukaTopbl 10CTHKEHUS KOMIIETEHIHT
YK-6. Cnocoben onpenensate n peann3oBbiBaTHY K-6.1. OneHuBaeT cBOM pecypchl U UX Tpeeibl
PUOPUTETBI  COOCTBEHHOW  JIEATENBHOCTH  H(JIMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),

CIIOCOOBI €€ COBEpIICHCTBOBAHMSI Ha OCHOBEONTHUMAJIbHO UX HCIOJIB3YET ISl YCIEIIHOTO
CaMOOIIEHKH M 00pa3oBaHUs B TEUEHUE BCEH[BBIOJHEHUS OPYYECHHOTO




PKU3HU 3alaHus
YK-8.2. Unentuduuupyer omacHble M BpEIHBIC
bakTopbI B pamKax OCYILIECTBIISIEMOM
eI TEIIBHOCTH

YK-8.3. BpuiBiaser mnpoOieMbl, CBsS3aHHBIE ¢
HAPYIICHUSIMH ~ TEXHUKHM  OE30MacCHOCTH  HA
paboueM MecTe; MpeasiaraeT MEpONPHUITHIX 0
[IPEAOTBPALICHUIO YPE3BbIYANHBIX CUTYALUI
OIIK-1 Cnocoben anamu3upoBath,OIIK-1.1. Cucremarusupyer © aHAIM3UPYET
WHTEPIIPETHPOBATh U 0000MIaTh  PE3yNbTATHIPE3yIbTAThI XUMHUYECKHIX IKCIIEPUMEHTOB,
PKCIIEPUMEHTANBHBIX M PacueTHO-TEOPETHUECKUXHAOIIOACHUI, U3MEPEHUH, a TAK)Ke PE3yJIbTaThl
a00T XMMHUYECKOW HAMPABICHHOCTH pacueToB CBOWCTB BEIICCTB U MAaTEPHUAJIOB
OIIK-2.1. PabGoraer ¢ XUMHUYECKNMHU BELIECTBAMH
C COOJIFOICHHEM HOPM TEXHUKU O€30IMaCHOCTH
OIIK-2.3. TlpoBoguT WUCCIENOBaHHUS CBOMCTH
BCIICCTB W MATEPHAJIOB C HCIOJIb30BaHUEM
COBPEMEHHOT0 HAYYHOT0 000pyI0BaHUs

YK-8. Cnocoben co3gaBaTh U TOAJNCPKHUBATH
0e30macHbIe YCIOBUS JKU3HEACATEILHOCTH, B TOM
qlCclI€ TPU  BO3HUKHOBEHMHM  YPE3BBIYAHHBIX
CUTYalNi

OIIK-2 CnocoGeH MNpOBOJAWTh XHUMHYECKHUU
DKCIIEPUMEHT C HCIIOJIb30BAHUEM COBPEMEHHOTO
000py/IOBaHusA, COONIOJAass HOPMBI  TEXHHUKH
0€3011aCHOCTHU

OIIK-3 CrocobeH  TPUMEHSTh  PACUCTHOA
teopetrueckue Metoabl st u3ydeHus cBoicTgOIIK-3.1.  Ilpumenser — Teoperuueckue U
BEIIECTB M IPOIIECCOB C UX Y4aCTHEM, MCIIOJb3YsA[TOTYIMIIMPUIESCKIE MOIEIN NPU PEICHUH 3a1ay
COBpPEMEHHOE MPOrpaMMHOE oOeciieueHre 1 0a3pIXMMUUECKON HAIIPaBIEHHOCTU

TAHHBIX TPOGECCUOHAIBHOTO0 HA3HAYCHUS

B PE3YIbTATC U3YUCHUA TUCHUIIIIMHBL o6yqa}01u1/117lc;1 JOJIKCH:

3uameo:
- OCHOBHBIC TMOHSTHUSA, TEPMHHBI, METOAbl M TMPUEMbl KAYECTBEHHOTO MW KOJWYECTBEHHOI'O
XUMHUYECKOTO aHalIM3a, TEOPUI0 XUMHUUYECKUX U (PU3MKO-XUMHYECKUX METOJIOB aHaJIU3a, MPUHIIUITHI
paboThl OCHOBHBIX IPHOOPOB B PUBHKO-XUMHUCCKUX METOJIaX;
Ymems:
- TPUMEHATH NMPUOOPETEHHBbIE MPAKTUYECKHUE HABBIKM B MPO(ecCHOHATBHON AeATeIbHOCTH IS
pELICHUs] KOHKPETHBIX 3aJ]1ay; BJAJETh: MOHMMAHUEM LEJIEd U aITOPUTMOB XMMHYECKOIO aHaln3a,
crocobaMu pelIeHUs] aHaJUTHUYECKUX 3a/1ady, OIEHKOW BO3MOXKHOCTEW KaXKJIOTO METOJa aHalu3a,
OCHOBAMH METPOJIOTUYECKON OLICHKH PE3yJbTATOB KOJWYECTBEHHOIO XUMHUYECKOTO aHAIN34;
Bnaoemw:
- TIOHMMaHHUEM IIeJiel ¥ aJITOPUTMOB XMMHUYECKOTO aHAIN3a, CIOCO0aMU PEIICHUs] aHATMTUYECKHUX
3a71a4, OLEHKOM BO3MOXXHOCTEM KaXXJO0r0 METOJa aHajau3a, OCHOBAMU METPOJIOTHMYECKOM OLEHKHU
pe3yJIbTaTOB KOJUYECTBEHHOTO XUMUYECKOT0 aHAIN34;
- umems npedcmaenenHue O €IUHOU JIOTUKE XMMHUYECKOTO aHalli3a, 0 MHOrooOpa3uu METOJI0B
XAMHYECKOTO aHAJIM3a M O KOHTPOJIE KAadyeCTBA pEe3yJIbTATOB KOJWYECTBEHHOIO XHMHUYECKOTO
aHamm3a.
Coneprkanue pas3iesIoB TUCIUIUIUHBI «AHATUTUYECKAsT X UMM
Moayas 1.
KadecTBeHHDBIH aHAIN3

[TonsiTve 00 aHAMUTHYECKOW XUMHH M KAYECTBEHHOM XUMUYECKOM aHanu3e. OpraHudeckue
AHAJIMTUYECKUE PEArCHTBHI.
3amaul aHAJTUTHYECKOM XUMHH. OJeMEeHTHBIH, (a3oBblif, (QyHKUMOHaNbHBIN aHanu3. [Ipumepsr
onpenenenuii. Ananutudecknii curHan (AC) Kak HOCUTENb KAauyeCTBEHHOW M KOJMYECTBEHHOMU
uHpopmanuu 00 o0O0bekTe aHamuza. (OCHOBHBIE TpeOOBaHUS, TMPEABABISIEMbIE K METOAaM
xumudeckoro ananmsa. Ilpemen oOHapyxkeHus. M30upaTenbHOCTh M CHOCOOBI €€ TOBBIIICHHUS.
VYcnoBusi BBIMOTHEHUS OMNpEeIeHUH. XHUMHYECKHEe peakuuu (TPYNmoBbie, OOIIUE, YacTHBIE).
AHanutnueckas Gopma, aHaATHUTHYECKHE MPHU3HAKU. AHAIUTHYECKUE KiIacCU(PHUKAIMM KAaTHOHOB U
AHMOHOB, OCHOBAHHBIE HA PEAKIUIX OCAXKICHUS. AHAUIUTUYECKUE TPYIIbI MOHOB U MEPHUOIUYECKUN



3akoH JI. . MenneneeBa. CucteMaTHYeCKuid M APOOHBIN aHaIW3 Ha MPUMEPE CMECH KAaTHOHOB.
KauecTBeHHBIN aHANIW3 HEW3BECTHOTO BEIIECTBA. XUMHUYECKHE M (PU3UKO-XUMHUYECKUE METOIbI
aHanuza. [loHsTre 0 OMOXUMUYECKUX, OMOTOTHYECKUX U KHHETUYECKUX METOAaxX aHalIu3a.

OprannyecKkue aHAIMTUYECKHE PEareHThl
Oprannveckue ananutudeckue peareHtel (OAP) B aHanu3ze HEOpraHMYECKHWX  BEIIECTB.
Knaccudpukanus OAP mo Tuny peakuwii ¢ HEOpraHWYECKUMH HOHaMu. KomriuiekcooOpasyromiue
OAP u crpoeHue uX MoJeKyl: (YHKIMOHAIbHO-aHAJUTHUECKAs TPYNIHUPOBKA U aAHAJTUTHKO-
akTuBHas rpymma. OcoOEHHOCTH W TpeuMymiecTBa ucmonb3oBaHus OAP, obmacTu mpuMeHEHHS.
[Ipuponga xumudeckoil cBsa3u B koMiiekcax OAP ¢ noHaMu MeTayuioB U €€ MPOSIBICHUE B OKPACKe
komruiekcoB. Peakrmuu OAP ¢ xpomodopubiMu anementamu. OAP — ocaaurenu. PactBopumocTth
OAP 1 ux KOMIUIEKCOB C METaJJIaMH B BOJI€ M OpraHudeckux pactBoputeisix. [I[pumenenue OAP
JUISl aHAIMTUYECKOTO KOHIICHTPUPOBAHUS.

PaBHOBECHSI B TOMOT€HHBIX U T'€TEPOr€HHBIX aHATUTUYECKUX cucTeMax. KoHCTaHThI paBHOBECHSI.
OcHOBHbIE THUIIBI peakuuid, mnpumeHnsemMbix B AX (KHCIOTHO-OCHOBHBIE, OKHCIHTEIBHO-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpazoBaHus, ocaxaeHus). CocTossHue MOHOB B pacTBope. KoHCTaHTHI
paBHOBECHs: TEPMOJAMHAMUYECKUE, KOHIIEHTPAIMOHHBIC, YyCIOBHbIE. MDaKkTOpbl, BIUAIONIME Ha
XUMHYECKOe paBHOBeCHE (KOMIUIEKCOOOpa3oBaHUe, 00pa3oBaHHE MallOPACTBOPUMOIO COSAMHEHMS,
W3MEHEHUE CTENEHU OKHUCIICHHS, MPUPOIbl PACTBOPUTENSl, HOHHOW CHJIbI PacTBOpa, TEMIIEpaTyphI,
COJIEBOTO COCTaBa pacTBOpa).

PaBHOBecusi aHAaTUTUYECKH BAKHBIX MPOTOJMTHUYECKUX CHCTEM. BoJHBIE W HEBOJHBIE PACTBOPHI
CWJIbHBIX U CJa0BIX KUCJIOT U OCHOBaHMI. KOHCTaHTHI KUCIOTHOCTH, OCHOBHOCTH, UX B3aUMOCBS3b.
['uaponu3 m ero Mcnojip30BaHUE B KAaUECTBEHHOM aHajlW3e. YpaBHEHHE MaTepuaibHOro OanaHca.
Boruncnenne pH pactBopos. IlonunpoToHHbIE KUCHIOTHI U TOJTMOCHOBHBIE OCHOBAHMS. XUMHYECKUE
1 QU3MKO-XUMHUYECKHE METOIBI onpeenieHus: pH pacTBopos.

Bbydepnbie pacTBOpbI, UCHONIB3yeMble B XUMUYECKOM aHallM3€, WX COCTaB, CBOIiCTBa, pacuer pH.
Bydepnas emkocTb, o0macts OydepupoBanus, IPUMEHEHNE B aHATUTHICCKON XUMHH.

PaBHOBecuss B  peakuusix KomIuiekcooOpasoBaHus. KoHcTaHThl  paBHOBecHsl — Ipoliecca
KOMILJIEKCOOOpa30BaHHUS: CTyIIEHYAThIE, oOmue, YCIIOBHBIE. [Ipumenenue  peakiuit
KOMIUIEKCOOOpa30BaHUsl B KAaYECTBEHHOM aHAlW3€ W JJIsi MAacKUpOBaHUS HMOHOB. PaBHOBecHs B
reTepOreHHBIX cucTeMax. [IponsBeeHne pacTBOPUMOCTH.

Monyas 2.

XapakTepucTHKA METO/I0B KOJIUYECTBEHHOT0 AHAJIN3a

Mertposiornueckue OCHOBBI XUMHYECKOTO aHalIn3a
OCHOBHBIE METPOJIOTHUECKUE XaPAKTEPUCTUKHU METOJIOB U METOJIUK: YYBCTBUTEIBbHOCTh, TOYHOCTD U
MPEeU3UOHHOCTh, HW30UPATEIbHOCTh, OJKCHpPEecCHOCTh. llorpemrHocTd W HEONPEIETIeHHOCTH
u3Mmepenuil. Tounocts. Buael norpemmuocteil. CiydaiiHasi HOTpelIHOCTb, €€ MHTEpBajbHAas OLEHKA.
Craructuyeckast OleHKa Mperu3noHHOCTH. CucTeMaTrndeckas morpemHoctb. OCHOBHBIE CIIOCOOBI €€
orieHKU. [TpaBUIBHOCTH PE3yIHTATOB XUMHUYECKOTO aHAIM3a B CIIOCO0BI ee oreHkH. [IpeacraBnenue
pEe3ylbTaTOB KOJMYECTBEHHOTO XUMHUYECKOro aHaiu3a. (OCHOBHasg MaTeMaTH4ecKas MOJIeb
MPEJICTAaBICHUsI PE3YJIbTaTOB XHMMHUYECKOro aHaiu3a. [IoHATHE O pPEerpecCHOHHOM aHaliM3e, €ro
MIPUMEHEHUE B aHATTUTUYECKON XUMUH.

KucnorHo-ocHOBHOE TUTpOBaHuEe. MeTOabl MHAMKAIMKA KOHEYHOM TOYKH THUTPOBaHUA. MeTOJIbI
KOJIMYECTBEHHOTO aHanu3a. TpeOoBaHus, MPEAbBIsIEMble K XUMHUECKUM PEAKIIHSIM B XUMHYECKOM
aHayM3e. JTanbl KOIWYECTBEHHOTO onpenenenus. Ot6op npoOsl. [IpeacTaBUTensHOCTh pe3ynbTaToB
aHaamn3a.

Tutpumerpuueckrue MeToasl aHanuza. [Ipunmun tutpumerpun. Pacuets! B Tutpumerpun. CrnocoObl
TUTpoBaHusA. TutpoBanue u ero »Tambl. [ paduyeckoe nzobpaxkeHne mporecca TUTPOBaHUS. Bus
KpUBBIX THUTpoBaHMs. CKavyoK THUTPOBaHMS, TOYKa OHKBUBaJeHTHOCTH (TD), KOHeyHas TOUKa
tutpoBanus (KTT). IlepBuuHble U BTOPUYHBIE CTaHAAPTHL. AHAIUTUKO-METPOJIOTHYECKas
XapaKTePUCTUKA TUTPUMETPUYECKUX MeTonoB. Kiaccudukanus TUTPUMETPUUIECKUX METOJ/IOB
aHaamn3a.

CymnrHoCcTh METO/MAa KHUCIOTHO-OCHOBHOTO THTpoBaHUs. Pacuer m moctpoenme pH —KpuBbIX
KHCIIOTHO-OCHOBHOTO TUTpoBaHus. CrocoOwl unentudukanuu KTT. KucnorHo-ocHOBHBIE



WHAUKATOPBl, MEXaHU3M HM3MEHEHMsI OKpacku uHAukaTopa. Muaukartopusle ommOku. [lokazarens
tutpoBanus (pT). [IpaBuio BeIOOpa HHAMKATOPA IO TEOPETUUECKUM KPUBBIM TUTpOBaHUs. [Iprmepsl
JBYXLIBETHBIX U OJJHOLIBETHBIX MHIUKATOPOB.
Wuctpymentanbhble criocoos! yctaHosineHus: KTT B turpumerpuueckom ananuse. Perucrpanus AC
B PA3JIMYHBIX BUAAX TUTPUMETPUUYECKOIO aHAIM3a: NOTEHIIMOMETPUUYECKHM, KOHTYKTOMETPUUECKHUIA,
aMIIEPOMETPUYCCKUIN U ONTHYECKUN CITOCOOBI. PaccMOTpeHre KOHKPETHBIX TPUMEPOB OIPEICTICHHIA.
OKHMCIUTENbHO-BOCCTAHOBUTENBHOE TUTpOBaHHWe. [IpuHOum wMeroga H  €ro  IpakTUYECKoe
UCIIOJIb30BaHUE.
OO0mmas xapakTepUCTHKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX (pea-okc) MeToAoB. OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIM IIOTEHIMAJI M  OKUCIUTEIBHO-BOCCTAHOBUTENbHA peakuus. DakTopsl,
BIIMSIOIINE HA BEIMYHUHY OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTeHIMana. KOHCTaHThI paBHOBECHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAKUUMH W KX HUCIOJIB30BaHHE B PEO-OKC METOMAAX.
ConpsokeHHble peakuuud. BblOOp THUTpaHTa B ONTUMAIBHBIX YCIOBUSAX TUTpoBaHus. Kpusbie
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHMs. DakTOphl, BIMAIOIIME HAa BEIWYMHY CKadKa
kpuBoil TutpoBanusd. Muaukanus KTT xumudeckumu u GU3MKO- XUMUYECKUMHI METO/IAMHU.
Ilepmanranatomerpus. XapakTepUCTUKA METOJA. Y CJIOBUS IPOBEACHUS IIEPMAHIaHATOMETPUYECKUX
onpeneneHui. BemecTsa, omnpexaenseMsle NIEPMaHTaHATOMETPUYECKUM MeTOoAOM. [locTtomHcTBa M
HEJOCTATKU METO/IA.
HNono- u nonumerpus. XapakTepUCTUKA METOJLOB. Y CJIOBUS MPOBEACHUS MO0~ U HOJUMETPUIECKUX
tuTpoBaHuil. OnpenenseMble BenlecTBa. JJOCTOMHCTBA U HEJOCTATKH METO/IOB.
AHanMTHYECKHE OCOOEHHOCTH JIPYTMX METONOB PEA-OKC THUTPOBAaHUS  (XpOMAaTOMETpPHS,
OpomaTtoMeTpusi, BaHAJAATOMETpUsA, IepuMeTpus). [Ipumepbl NPAKTUYECKOTO HCHOJIB30BAHUS
METO/I0B OKHMCIICHUSI-BOCCTAHOJICHUS B AHAJIM3€ HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
Kommiiekconomerpuueckoe TutpoBanue. [IpuHuun Meroaa v ero NpakTUYECKOE UCIOIb30BaHUE.
[TpumeHeHue peakiuil KoMIiekcooOpa3oBaHMsl B XUMUYECKOM aHainu3e. Heoprannueckue u
opranuueckue Jyuranapl.  Kommekconsl u ux  cBoiictBa.  OCOOEHHOCTM — peakLUu
KOMIUIEKCO0OpazoBaHus (xenatooOpa3oBaHus) HOHOB MeTaisioB ¢ DJITA. YcioBHbIE KOHCTAHTHI
YCTOMYMBOCTH KOMITJIEKCOHATOB M MX MPAKTHUECKOE UCTIOIb30Banne. OcoOeHHOCTH BBIOOpa
ONTUMAJIBHBIX YCIOBUH KOMIUIEKCOTPUYECKOTO TUTPOBaHUsA. KpuBble KOMIIJIEKCOHOMETPUUECKOTO
TUTpOBaHUsA. DAaKTOPBI, BIMSIONINE Ha BEIMUMHY CKauka TUTpoBaHUs. CriocoObl yCTaHOBIICHHUS
MOMEHTAa SKBUBAJIEHTHOCTH. MeTaJUIOMHIUKATOPbI, CYIIHOCTh UX JAeHcTBHs. BbiOOp nHIuKaTOpa 1is
KOHKPETHOI'O CiIydasi TATPOBaHUA. AHAJIUTUYECKHE BO3MOKHOCTH KOMIIJIEKCOHOMETPUYECKOTO
TUTpOoBaHuA. [IpUMEHEHNE KOMIUIEKCOHOB B KAueCTBE MACKHUPYIOIIHUX arceHTOB B aHAJIUTUYECKOU
XUMUH.

I'paBumerpuuecknii  aHanu3. IIpuHIMI MeToma W €ro MPakTUYECKOE HCIOJIb30BAHUE.
OcanuTenbHOE TUTPOBAHE.
Peakuun ocaxaeHuss B KOJMYECTBEHHOM aHanu3e. ['paBumerpuueckuii aHamu3. CylHoOCTb
IrpaBUMETPUYECKOI0 Heopranmyeckoro aHaimza. Ocaxgaemas U TpaBUMeETpUuecKas (OpMBI;
TpeOOBaHUs, MpeAbABIsIeMble K HUM. BakHelne 3Tanbl rpaBUMETPUUECKOro aHanusza. MexaHusm
oOpa3oBaHusi ocankoB. DakTOphl, BIUAIONIME Ha MOJHOTY OCAXJEHUS. 3arpsi3HEHUs OCaJKOB.
Bei0op pearenra-ocaaurtens. Heopranudeckue W OpraHMYecKHE OCAJUTENM B TPABUMETPUYECKOM
aHaimze. Teopermueckoe  OOOCHOBaHHME  BbIOOpa  ONTUMAIbHBIX  YCIOBUH  OCaKIACHMS
KPUCTANTNYECKUX U aMOp(HBIX ocajkoB. [Tomydenue rpaBumerpuyeckoit (GOpMBI.
Hctounuku mnorpeumrHocTedl. TOYHOCTH M MYTH TIOBBIIIEHHS TOYHOCTH TI'PaBUMETPUUYECKUX
onpezaeneHui. Beruncienus B rpaBUMETpUYECKOM aHanu3e. KOHKpEeTHbIE MPUMEPBI MPaKTUYECKUX
ONpEeIETICHU M. HocronnctBa u HEJOCTATKU TPABUMETPUUECKOTO aHaIMu3a.
OnekTporpaBUMeTprUeckuil aHanu3. CyniHOCTh METO/Ia OCaAUTEIbHOrO0 TUTpoBaHMs. MHankaTopsl
HCIIOJIb3YyEMBIE B 3TOM MeToie. [IpuMephl KOHKPETHBIX ONpPEIEICHUMN.

Moayas 3.

IIpoGooTdop 1 npodonoaAroToBKA.

[Tonstue mpoObl. Bunel mnpob: ToueuHas, TreHepaybHas, IPOMEXYTOYHas, JiabopaTopHas,
KOHTposibHast. OTO0p mpoObl chimyuux Matepuainos. [Ipobomoaroroska. @opmynsl Pugapsca-



Yeuorra u Jlemonma—Xambdepmansa. Oréop mpod B TBepasix Marepuanax. Or6op mnpoObl B
KHUJIKOCTSIX, IPUPOJIHBIX U CTOUHBIX Bojax. OTGop mpoOsl B razax.

Mertonbl BCKpbITHs TTPpo0. PaznoxeHne mpoObl «MOKPBIM» M «CyXHM» criocobamu. CrenuaibHbIe
METO/IBI PA3JI0KEHUS: TEPMUIECCKOE PAZIOKECHHUE, TUPOTUAPOIU3 U TTHPOJIU3.

Monyas 4.

Metoabl pa3ejieHus: U KOHIEHTPHPOBAHUS.

WuauBuayalbHOE W TPYIINOBOE  KOHIICHTPUPOBaHWE. AOCOIIOTHOE ¥ OTHOCHTEIBHOE
KOHIIeHTpupoBaHue. KolinyecTBeHHbIE XapaKTEPUCTUKH MeTo/la KOHIEeHTpupoBaHus. [Ipumepsr
UCIIOJIb30BAaHUS METOA0B KOHIICHTpUpPOBaHUs. Mcroib30BaHnEe METOJI0B MACKHUPOBAHUSI, OCAXKICHUS
U COOCAXKACHMSI Uil KOHUEHTPUPOBAHUS U pasfeneHus BemiecTB. [Ipumepsl onpenenenuii. Meton
OKCTPAKIIUM M €ro OCHOBHBIC XApPAKTEPUCTHKH. XpOoMaTorpapuueckue U COpPOIMOHHBIE METOIIBI.
Merton dotaruu. [Ipumepb! onpeaeneHmii.

Kypc «Ananutnuyeckas xumusi». U. I1.

BBenenne 8 DXMA

OXMA — cocTtaBHas yacTh aHanuTHUecKoi xumun. Knaccudukanus Gu3znKo-XUMHUYECKHX METOIOB
aHam3a. AHAIMTHYCCKUH CHTHAI Kak WHPOpMaTHUBHAS  (QYHKIHMS COCTaBa  BEIIECTBA.
OtHocuTenbHbld xapakTep udmepeHuii B ®XMA. Dtanonsl. JIuHelHbI 1rana3oH onpenesseMbIX
KOHIIEHTpanuid. YyBCTBUTETBLHOCTh MeTOIa. BepxHuil u HIDKHUI npeenbl oOHapyx)eHus. @opmyna
Kaiizepa. MeToapl KOJIMYECTBEHHBIX M3MEPEHUI (BHELIHETO M BHYTPEHHErOo CTaHaapTa, J00aBOK,
tuTpoBanus, nuddepenHnmanbabie MeTobl) B DXMA, UX XapaKTePUCTUKA U YCIOBUS MPUMCHCHHSI.
AHaAIMUTUYECKHE U METPOJIOTMUYECKUE XaPAKTEPUCTHUKHU.

Mopnyas 5.

ChnexkTpajbHble METO/IbI AaHAJIN3A.

[TonyuyeHne XUMHKO-aHATUTHYECKON WHGOPMAUU TpPHU B3aUMOJEHCTBUU AJIEKTPOMArHUTHOTO
U3Iy4eHUsT C BemecTBOM. Kiaccmpukamus CHEKTpajJbHBIX METOAOB aHaim3a. ATOMHas u
MOJIEKYJISIpHAs CIEKTPOCKOMHs. AGCOPOIIMOHHBIE U SMUCCUOHHBIE METO/IbI aHAIIN3A.
ATOMHO-?MHCCUOHHBIM CHNEKTpajbHBbIA aHanu3. TeopeTHyecKue OCHOBBI aTOMHO-DMHCCHOHHOTO
CHEKTPAJIbHOTO aHanu3a. Buuel miaasM. ATOMHO-dMHCCHOHHBIE JIMHEHYaTble CIIEKTPBI. 3aIllCh
CHEKTPaJIbHBIX JIMHUHA B BUAE TepMOB. CXEMbl 3JIEKTPOHHBIX IEPEXOJI0OB B aTOME ILIEIOYHOIO
Mmetaina. Pacnpenenenne bosbliimana. DakTopsl, BIUSIOIME HA WHTEHCHBHOCTH CIIEKTPAJIbHBIX
nunuid. [lpomeccyl wonmzanmu u camomnoriomenus. ®opmynsr Caxa u Jlomakuna — Illaiibe.
CriekTpanbHble MPUOOPHI U CHOCOOBI PErHCTpAllMU CIEKTpa (BU3YyallbHBIH, (ororpaduueckuii u
dorornekrpuyeckuii). KauecTBeHHBIM aHanu3, pacmmppoBKa HSMHUCCHOHHBIX CIEKTPOB U
UJCHTUUKAIMS DJIEMEHTOB MO uX crnekTpaMm. KosndecTBeHHble MeTonbl aHanmu3a. IIpakTuka
ATOMHO-3MHCCHOHHOM CIIEKTPOCKONUHU. XUMHUKO-CIIEKTPAJIbHBIE METO/IbI AaHAJIA3A.
ATOMHO-?MHCCHOHHAss (OTOMETpHsl IUIaMEHH. Buabl HHU3KOTEMIEpaTypHbIX IIIa3sM M HX
xapaktepucTika biok-cxema miameHHoro ¢oromerpa. Bo3aMoxkHOCTH MeTO/la U €ro OrpaHUyYEHUsI.
AHUOHHBIA M KaTHOHHBIA 3P eKThl. MeTo/Ibl KOJIMYECTBEHHBIX OIpEeeNIeHU B IJIaMEHHOM
dotomerpuu. [Ipeaen odHapykeHUS, BOCTIPOU3BOAUMOCTD, CEIEKTUBHOCTh. O0IaCTH MPUMEHEHUSI.
AToMHO-abcopO1oHHas criekTpodoromerpus. Obmias xapakrepucTika Mmeroa. [lornomenue
AIIEKTPOMAarHUTHBIX ~ BOJIH  CBOOOJHBIMU  aToMaMH. biok-cxema  mpubopa. Mcrounuku
MOHOXpOMaTHUYeCKOro n3nydeHus. Criocodbl arToMu3anuu mpoosl. MoyasTop, ero Ha3HaueHHe.
N30uparenbHOCTb, TOCTOMHCTBA U HEJOCTaTKU MeToAa. CpaBHEHHE aHAIMTUYECKUX XapaKTEePUCTUK
METO/I0B aTOMHOM a0COpPOLIMU U AaTOMHON AIMHUCCHUH.

MounekynspHas  CIEKTPOCKONHsS.  MeToapl  ONTHYECKOW  MOJEKYJISPHOM  CHEKTPOCKOIHUH.
[TornouieHre IEKTPOMArHUTHOTO W3IY4YEHHsS] MOJIEKYJIaMH. JJIEKTPOHHBIE NMEPEXOJbl M CHEKTPBI
TIOTIIOMEHNs MOJTeKyl. CXeMbI JeKTPOHHBIX Mepexo10B. CpaBHeHNe aHATUTHYECKHX cHrHanos d-d
MEepEX0J0B, MEPEXOJ0B C MEPEHOCOM 3apsAna U e nepexoqoB. 3akoH byrepa- JlamGepra-bepa.
Mounsipabiii ko durment mormomieHuss CrocoOwl ero omnpeneneHus. ONTUMU3ANMS yCIOBUN
aHAJTUTHUYECKUX ompeneneHuil. Boibop cBetopunbrpa. KOHTpacTHOCTh aHATUTUYECKONH pPEaKLUu.



Otkiionenus ot 3akoHa byrepa-JlamGepra-bepa. CpaBHeHue (GoTOMETpUH U CHEKTPOPOTOMETPHH.
Arnmaparypa [UIsl CIeKTpO- U (HOTOMETPHUECKUX U3MEpEeHH. XapaKTepucTUKa (POTOMETPUUCCKUX
MeTOJI0B aHanu3a. M30uparenbHOCTh B crekTpodoromeTrpun U ee obecneuenue. [Ipunnmn
AIIMTUBHOCTH TOTJIONICHMS. AHanmM3 OWHAPHBIX pPACTBOPOB DJJEKTPOIUTOB. TOYHOCTH W
BOCIPOM3BOAMMOCTh  pe3yibTaToB  ¢doToMeTpuueckux  ompenenenuil. JuddepenuunanbHas
¢doromerpus. Metoxn omHO- W ABycTOopoHHEH auddepeHnmansHoi  doromerpun. MeToabl
CHEKTPO(YOTOMETPUUECKOTO TUTPOBAHHUSI.

TypObunumerpuueckuii 1 HeeIIOMETPUISCKUI METObI aHalu3a. PaccesHue cBeTa NUCIIEPCHBIMU
yactuamMu. CBsI3b ONTUYECKOW IUIOTHOCTH ¢ KoHUeHTpauued. KoadduuueHT MyTHOCTH pacTBOpa.
Teopetnueckue OCHOBBL. YpaBHeHHe Poaned. TpeOoBaHusl mpenbsBiIsSeMble K HCIOJIb3YEMBIM
peakuusam. TypOuIuMeTpuuecKnii KHHETHYECKU MeTo . Bo3MOXHOCTH METO/IOB.
JlromuHecHieHTHBIE MeToabl aHanu3a. @nyopecuenuuss u  ¢ochopecuenuus. I[Ipumenenue
SHEPreTUYecKor auarpaMmbl SIGIOHCKOTO TpPHU PACCMOTPEHHHM CHHIJIET-CUHIJIETHBIX W CHHIJIET-
TPUILIETHBIX 3JIEKTPOHHBIX TepexonoB. KomebarenpHas penakcanuss ¥ BHYTPEHHSSI KOHBEPCHSI.
KBaHTOBBII 1 sHepreTudeckuii BoIxoabl. GakToOphl, BIAUSIONIME HA HHTEHCUBHOCTD ()IyOPECIICHIIUH.
TemnepatypHoe Tymenue guyopecueHuu. [lpasuno Crokca-JIommens. CBsi3b CTPOEHUSI MOJIEKYJIbI
OpPTaHUYECKOTO COEIUHEHHS C €ro CIOCOOHOCThIO K (IIyopecUeHIMH. 3epKallbHas CHUMMETpPHUS
CHEKTPOB MOIJIOIIEHUsI W u3nydeHus. 3akoH BaswmiioBa. diyopecueHlMs U CTPOCHHUE MOJIEKYI.
Cxema ¢QuyopumeTpudeckux Hu3MepeHuil. BblOOp MEepBUYHOrO M BTOPHUYHOTO CBETO(GUIBTPOB.
KonuuectBennslit ananuz. Konnentpamnronnoe tymenue. O01mas xapakTepucTuka METo1a.

Monayas 6.

DJIEKTPOXUMHUYECKHEe MeTOAbI aHAIN3A.

Knaccupukanms OXMA. Knaccupukanuss  3JI€KTPOAOB M ANIEKTPOXMMUYECKHX — sSYEEK.
[lonsipusyemble M HENOJIApU3yeMBbIE JJIEKTpOAbl. Bonprammepnele Kpusble. Mcnonbs3zyemblie
XUMHUYECKHE M 3JIEKTPOXUMHUUYECKUE DPEaKLMU, TpeOOBaHUs, NMPEABABISIEMbIE K ITHUM PEaKIUSIM.
Bozmoxknoctn OXMA.

Konnykromerpusi.  OOmiass ~ XapakTepucTHKa  MeTOJa.  YJAeldbHas W DKBUBAJICHTHAA
JJIEKTPONIPOBOAHOCTL  pacTBOpoB.  IlogBumkHOoCcTM  MOHOB.  IIpsMasg  KOHAYKTOMETpUS U
KOHJIYKTOMETpHYECcKoe TUTpoBaHHe. Kpuble TuTpoBaHusA. PaKTOPBI, BIMAIOIME HA XOJ KPUBBIX
TUTpoBaHusA. IIpuHUMIIManbHAas CXeMa YCTAHOBKM MU KOHIYKTOMETPUYECKUX HU3MEPEHUH,
UCIIOJIb3YEMBIE  DJIEKTPOABI. BO3MOXHOCTM MeToAa, [JOCTOMHCTBA, HeAocTaTku. [Ipumepsr
onpenenenuil. BeicokoyacToTHoe TuTpoBaHue. OcobeHHocTH Meroxaa. IlpuHuunuanbHas cxema
YCTaHOBKH. lcmonb3yemble  HMHIYKTUBHBIE M €MKOCTHblE  siueikh. Dopmbl  KpHBBIX
BBICOKOYACTOTHOTO TUTpOoBaHus. Anmnaparypa. BosmoxkHoctn Mmerona. [Ipumeps! onpeneneHuil.
[Torenunomerpus. Onpenenenue meroaa. Mcnons3yemsble rajibBaHuyeckue staeiku. HaMKaTOpHBIE
BNIEKTPOABI U 3JEKTpoAbl cpaBHeHMA. JloHHaHOBCKMH M AU((Y3MOHHBIA  MOTEHLUABI.
Knaccudukanns HMOHOCENEKTUBHBIX 3JIEKTPOI0B. OCHOBHBIE XapaKTEPUCTUKH HOHOCEIEKTHBHBIX
AJIEKTPOAOB pa3iMyHbIX THUMOB. [IpuumHBl 00yclaBiaMBaKOIUe H30UPATEIBHOCTh 3JIEKTPOJIOB.
VpaBHenune Huxonbckoro—Oi3eHMana. MeToasl omnpeneneHus Kod3(pPUIIMEHTOB CENEeKTUBHOCTH,
BEPXHETr0 M HW)KHETro Ipejena OOHapyXeHHs. YTIOBOM KOA(PQUIMEHT 3IEKTPOJHON (QYHKIUH.
MeTo/1bI KOTMYECTBEHHBIX OIpe/IeIeHUN 1 ycinoBUs ux npumeHenus. [Ipsmas norenunometpus(pH-
MeTpusi, HoHOMeTpus). BosmokHoctm wmeroma. Meroabl TUTpoBaHUM. OOpaboTKa KPHUBBIX
MOTEHLIMOMETPUYECKOTO TUTPOBaHUSA. MeTo bl 100aBOK.

Bonbramnepomerpudeckre Metonbl aHanu3a. Kiaccuueckas mossiporpadusi, OCHOBBI MeETOJA.
[TpuHuMnuanbHas cxema nosjsporpadguueckoil ycTaHoBKH. Vcnonb3yembie 3J1€KTpOo/Ibl, TpeOOBAHNUS,
NpeIbsABIsEMbIE K JJIEKTpoAaM. KpuBble MNOJSpU3alUM HHAMKATOPHBIX 3JEKTPOAOB. PTYyTHBIM
Kamarouui 2JEeKTpoJ, TBepAble d3ieKTpoasl. [lomsporpammel. HMHTepnperanus mNOJSIpOrpaMM.
Ocratounslii M  KOHAeHcaTOopHbIM TOkKH. DapaneeBckuii Tok. CBolcTBa  NPEAEIBLHOrO
muddy3noHHoro Toka. YpasHeHnue MnpkoBuya. YpaBHeHHe nossporpaguueckoil BosHbl. CBolicTBa
NOTEHIMaja TOJyBOJHBL. Bpibop u Ha3HaueHue mnossporpaduyeckoro ¢ona. KauecTBeHHBIN
nossiporpaduueckuid  aHanus3. KonudecTBeHHBIM aHanu3. AHOMaJIMM Ha HoJsporpaduyeckux
kpuBbIX. [lonsiporpadust HEOpraHM4eCKUX M OpraHuYecKux coeauHeHuil. CoBpeMeHHbIe



HalpaBJIEHUsT Pa3BUTUS  BosibTamrepoMerpuu. OO6macth  uCHoONb30BaHUA.  B03MOXKHOCTH,
JIOCTOMHCTBA M HEJOCTaTKH MeToja. AmmepoMeTpudeckoe TuTpoBaHue. OOImias XapaKTepHCTHKa
MeToja. Beibop ycnoBuii amnepomerpruueckux nusmepenuil. [lpuHuunuanbHas cxeMa yCTaHOBKH ISt
aMIEPOMETPUYECKOTO  TUTpOBaHUSA. TUIBI  KpPUBBIX TUTpoBaHUs.  buammepomerpuueckoe
TUTPOBAaHUE, YCIOBUS aMIEPOMETPUUYECKUX HM3MEPEHUN C IBYMS HHAUKATOPHBIMHU 3JIEKTPOJIAMHU.
Kpusble TutpoBanus. Bo3mMokHOCTH, TOCTOMHCTBA U HEIOCTATKU MeToAa. [Ipumepbl IpakTHUECKOro
HCIOJIb30BaHU.

Kynonomerpuueckuii meton ananu3a. Kiaccudpukanus mMeTofoB KyloHoMmeTpuu. OObeTuHEHHBIN
3akoH @apanes. Boixon mo Toky. Ilpsmas KyloHOMETpUs U KyJIOHOMETPHYECKOE THUTPOBAHHE
OcoOenHocty MeTo10B. KylloHOMETpHS IIpH KOHTPOIMPYEMOM NOTEHLIUAJIE U IPU KOHTPOJIUPYEMOM
toke. [lonspuzanmonnsie KpuBbie. Bribop motenunuana pabodero snexTpona. Pacuer koiuuecTBa
AJIEKTPUYECTBA, 3aTPAUEHHOIO Ha JJIEKTPOXMMHUYECKYIO peakuuto. [IpuHumnuanbHas cxema
KyJIOHOMeTpuueckoi ycranoBku. OOnacth npumeHeHus. Kymonomerpuueckoe TUTpoBaHue. Bribop
ToKa dekTponmu3a. OcoOEHHOCTH TeHepHpOBaHHOrO THUTpaHTa. CrMOCOOBI MHIMKAIMA KOHEUHOM
TOYKH TUTPOBaHUA (BU3yaJbHbIE U MHCTpyMEHTajbHbIC). [[pUHIMNNANbHAS CXeMa YCTaHOBKH IS
KYJIOHOMETPUYECKOr0 THUTpoBaHUs. [IpakTHueckoe NpuMEHEHHE METO0Jld, €ro JOCTOMHCTBA H
HEJOCTAaTKHU.

DnexTporpaBuMeTpudeckuil ananu3. CriocoObl BBIMONHEHUS onpeaeieHnil. O0mas XxapakTeprucTHKa
meroma. [Ipomeccel, mpoTekawomme NOpu  dBJIEKTposin3e. BbriOOp  25IeKTpoaoB.  YCIIOBUS
aneKkTpoocaxaeHus. TpeboBaHus, mpeabsBiIsieMble K ocaakaM. Vcroap30BaHue AMEKTPOOCAKACHUS
JUIsL  1eleld  KOHLIEHTPUPOBAHUS, ONpPENCNICHHUs M  pas3aeicHuss. BHyTpeHHuUH  3JeKTpoius.
JlocToMHCTBA U HEAOCTATKU METOJA.

Mopnyas 7.

Xpomarorpaguuyeckue MeToAbl. JIpyrue MeToabl aHaJIM3a.

7.1 Xpomarorpaduyeckre METOIbI.

Teoperudeckre OCHOBBI XpOMAaTOTpapUUECKIX METOIOB

Llenun, 3amaun U 0OJACTH MPUMEHEHUS XpOMaTOrpauIecKux METOJOB aHaIHM3a. XpoMaTorpamma.
[Tapamerpsl yaepxuBaHus. DOU3NKO-XUMHUECKHE OCHOBBI XpoMmarorpaguueckoro mpolecca.
Knaccudukanus MeronoB xpomarorpaduu Mo arperaTHOMy COCTOSHUIO (a3, 0 MEXaHU3MY
paszzeneHus u crnocody odopmiieHus mpouecca. OCHOBBI XpoOMaTorpauyeckoro pasjesneHus.
OcHoBHOH 3ak0H Xpomarorpaduu. B3anMocBs3b BBIXO/IHON KpUBOM M HM30TEPMBI COpPOLIUMU B
KOJIOHOYHOM Xpomarorpauu, aHaIMTUYECKMH acmekT »53Toi 3aBucuMoctu. Koadduuuent
pacnpenenenus u KodpuuueHT pazeneHus. @akTopsbl, BIUSIOIUME HA CKOPOCTh ABHKECHUS
xpomarorpaduyeckoit 30Hbl. Teopus TeopeTHueckux Tapeiok. TeopeTuueckas Tapenka. Boicota
HKBUBAJICHTHOW TeopeTnueckon Tapenku. Kunetnueckas teopus xpomarorpaduu. YpaBHenue BaH-
Heemrepa. Kpurepun s¢ddexktuBHocTH Xpomarorpaduyeckoro mporecca. CTeneHb paszjaesieHus U
Kputepuit cenekTuBHOCTU. Kputepuii pazaenenus. OnTUMHU3aIUs MPOIIECCOB Pa3/IeNICHUs BEIIECTB.
["a3oxxuakocTHas xpomatorpadus. O6mas xapakrepructuka Mmeroaa. [lpuHiunuansHas cxema
razoBoro xpomarorpada. VYcTpoicTBO M Ha3HayeHHe Yy3/10B xpomaTtorpada. TpeOoBanus,
IpeabsBIsieMble K HETTOIBUKHOMN U MOABHKHOM (a3am. JleTeKTopsl, MX KiIaccu(pUKaIus 1
TpeOOBaHUS K HUM.

Metoapl UaeHTU(UKAIMK BEIIECTB B ra3oBoil xpomarorpaduu. JluHelHsle u norapudmuyeckue
UHACKCHl yraepkuBaHus. KoppensuuoHHble ypaBHEHHS: CBSI3b IapaMETPOB  yJEp>KUBAHUSA
KOMIIOHEHTOB € MX (PU3MKO-XMUMHYECKUMH  cBoiicTBamu. KadecTBeHHBI  aHanmu3 1O
jorapumuueckuM HHJeKcaM yaepxkuBaHus KoBada. MeTonbl KOJIMYECTBEHHOTO aHAIN3a: METO]
abCOMIOTHON TPaJyHMpOBKH, METOJ HOPMHPOBKHM, METOJl BHYTPEHHEro craHjapra. IlompaBouHble
KOA(p(UIMEHThl K IUIOMAAsM NHKOB. IlpuMepbl NpPaKTHUYECKOrO HCIOJb30BAHUSA Ta30BOM
xpomarorpaduu.

Kunkoctas  xpomarorpadusa. Krnaccuduxanuss MeTonoB  KUIKOCTHOM — Xpomarorpadum.
Ocob6ennoctu BOXKX. IlpuHiunuanbHas cxeMa >KUIKOCTHOTO Xpomarorpada BEICOKOTO JaBJICHUS.
Tuns! gerekropos B BOXX.

XKunxoctHo-ancopbunonnas BOXKX. HopmanbHo-(ha3zoBeiii 1 oOpamieHo-(a30Bblii  BapUaHTHI:



COpOEHTHI, JJIOCHTHI, pa3AeiiieMble BemecTBa. Tumbl B3aummojelcTBus B BDXX: copOeHt-
BEIIIECTBO, COPOEHT-IMIOCHT, JJIIOCHT-BEIeCTBO. YpaBHeHHe KHokca. DakTtop €eMKOCTH, €ro
busnueckuit cmbici. ['paaventHoe smionpoBaHue. BnusHue >QQPeKTUBHOCTH, CENEKTUBHOCTH U
€MKOCTH KOJIOHKH Ha pa3felieHHe aHaIM3HPyEeMbIX BEIIeCTB. MeTonbl HIeHTH(UKALNN BEIIECTB U
KonmyecTBeHHOTO aHanu3a B BOXKX. JloctonncTBa 1 Hemoctatku BOXX.
Hou-napHast xpomarorpadus, HpHUMEpbl MPAKTHYECKOro ucHojib3oBanus BOXX B anammsze.
PacnpenenurensHas OymaxkHass — xpomatorpadus.  OcHOBbI ~ OyMaxxHOW  XpomMaTorpaduw.
[TogBmwkHass W HemoaBWXKHAas (a3sl. MUKCOTpONHBIA psia  pactBoputeneil. TpeGoBaHus K
xpomaTtorpaduueckoii Oymare. Xpomarorpaguueckue MmapamMeTpbl. THIBI  XPOMaTOrpamm:
OJTHOMEpHas1, IByMEpHasi, Kpyronasi, sneKkTpodopernyeckas. MeronoOpameHHbIX ¢a3. 3aBUCUMOCTb
dbopMBbI MATHA OT BUJIA U30TEPMBI paciipeneiacHus. MeToabl HASHTU(PHUKAIIMN BEIIECTB Ha OyMaXkHOM
xpomarorpamMme. KonmdecTBeHHBIN aHAM3 B MeToJe OyMakHOM XpomaTorpaduu. JlocTomHCTBa U
HepocTaTKu MeToaa. O01acTh MPUMEHEHHUS.
HNonoobmennast xpomatorpadus. CymHocTs MeTona. TpeboBaHuUs, MPEenbsSBIsSEMbIe K pPEaKIUSIM
noHHOro obOmeHa. OcoOeHHOCTH HMOHOOOMEHHOW Xpomartorpaduu. HMoHOOOMEHHOE paBHOBECHE.
Koncranra nonsoro oomena. M3orepMmbl HOHHOrO 00MeHa. 3aBUCUMOCTh (POPMbI U30TEPMbI HOHHOT'O
oOMeHa OT KOHCTaHThl HMOHHOTO oOmeHa. Koadduuuent cenekruBHocTH. CHHTETHYECKHUE
nOoHOOOMeHHBIe cMoubl. Kiaccudukamms, cuHTe3 1 cBoicTBa. CopOumoHHBIE psinbl. Buis
00OMEHHOU eMKOCTH MOHOOOMEHHUKOB. BHIOOp ONTUMANBHBIX YCIOBUN HOHOOOMEHHOTO pa3/e/ieHus
BeulecTB. [IpuMeHeHrne HOHOOOMEHHOW XpomaTorpaduu B aHAIUTUYECKOW XUMUM OPTaHUYECKUX U
HEOPraHWYECKUX COEIMHEHMI: pa3/ielieHue, OUMUCTKA, KOHIEHTpUpoBaHue U T. O. lIpumeHeHue
MOHOOOMEHHOW Xpomarorpaduu B TEXHOJOTHUECKUX Mporeccax. Monnas xpomartorpagus. biok-
cxema HOHHOro Xxpomarorpada. Paznmensronye W KOMIEHCAMOHHBIE KOJOHKH. JleTeKTOpHI.
[IpuMeHeHrEe B aHAIMTUYECKONW XUMHUH. AHATUTUYECKUE BO3MOKHOCTH METO/1A.
['enp-xpomarorpadus. I[loaBmwxkHas u HemonBuxkHas (aspl. OOmiee ypaBHEHHE, OIMMCHIBAIOIICE
nporecc renb-xpomatorpadun. CopOentsl. OO, BHEITHUA W BHYTPECHHUH OOBEMBbI KOJOHKH.
[Tapametpsl nroupoBanus. Beipaskenue kodduimenTa pacnpeieiaeHusi 1 KOHCTaHThI JOCTYITHOCTH.
BosmoskHocTH renb-xpomartorpaduu. [IpaMeps! IpakTHIECKOTO HCIOIb30BAHMUS.

ABTOMaTH3a1Ms U KOMIIBIOTEPU3ALUS AHATTUTUYECKUX ONpEAEICHUI
ABTOMaTHYECKUH M aBTOMAaTU3MPOBAHHBIN aHAIM3: LENU U 334a4d. [[UCKpeTHble aBTOMaTHYECKHE
aHasm3atopsl. [IpuHIMn neicTBus, JOCTOMHCTBA M HeNOCTAaTKH. IIpoTouHble MeTOABl aHaIM3a.
HenpepsiBHBINM MPOTOYHBIN aHAIN3 W MPOTOYHO-UHXKEKITMOHHBIA aHaIu3. AHAIN3 MPOMBIIUICHHBIX,
HOPUPOHBIX, OPraHUUECKUX U OMOJIOTUYECKUX OOBEKTOB.

Macc-crekTpoMeTpuyecKkue MeToibl. TepMUuecKre METO bl aHaIu3a
Macc-cniektpomerpuueckue Meronabl. CymiHOCTE MeToAa. AHanIM3 OpPraHM4ecKMX BELIECTB.
DNeMeHTHBIN aHanu3. TepMudecKkue METO Ibl aHAIH3A.

4. O0beM y4eOHOi TUCIUNTIHHBI

Bcero 3 cemecTp 6 cemecTp
Buabl yueOHol padoThI B3au. | Bakan. | B3au. | Bakaan. | B3au. | B akan.
ell. yacax ell. yacax ell. yacax

O6mas TPYROEMIEOCTE 4 5 540 8 288 7 252
AUCHMIIIHHBI 10 Y4eOHOMY IIaHY

Konrakthas padora (KP): 9,3 336 4,9 176 4.4 160
Jlexumm (JIek) 3,6 128 1,8 64 1,8 64
[Tpaktudeckue 3anstus (113) 1,8 64 0,9 32 0,9 32
JlabopaTopusie padoTsl (JIP) 4 144 2,2 80 1,8 64
CamocrositesibHas padora (CP) 4,7 168, 4 3,1 112 1,6 56
CaMOCTOSITETbHOE U3YUYEHUE 4.7 168 31 112 1,6 56
pa3enoB IUCHUIUINHBI

Buj KOHTpOJISA: 1 36 3a4eT ¢ OLICHKOIA 13K3a|MeH36




Bcero 3 cemecTp 6 cemecTp
Buabi yueoHoii padoThl B 3au. e, B actp. B 3au. ex. B acrp. | B3au. | B acrp.
yacax yacax el. yacax
I TPYIOCMKOCTE 4o 405 8 216 7 189
MUCHHUIITHHBI 10 Y4eOHOMY IIaHY
KonraktHas padora (KP): 9,3 252 4,9 132 4,4 120
Jlextuu (JIek) 3,6 96 1,8 48 1,8 48
[TpakTiaeckue 3austus (113) 1,8 48 0,9 24 0,9 24
JlaGopaTopHbie padoTtsl (JIP) 4 108 2,2 60 1,8 48
CamocrositesbHas padora (CP) 4,7 126 3,1 84 1,6 42
CaMocTosTeNbHOE HSydeHHe 4 5 126 3,1 84 1,6 42
A3/1EJIOB JVCIUILTUHBI
. IK3aMeH
Bua koHTpOJIS: 1 27 3a4eT ¢ OLIEHKOH 1 | 57

AnHoTanus paboyeil mporpaMMbl JUCHUIUIUHBL
«Oprannyeckast XMMHSD)
1. Heap aMCHUIIMHBI — [PUOOPETEHUE CTYJCHTAaMH 3HAHUH O CTPOECHHUU OpPraHUYECKHUX
COEJIMHEHUH, OCHOBHBIX XMMUYECKUX CBOMCTBAX Pa3lMYHBIX KJIACCOB OPraHMYECKHX COEJAMHEHHH U

MCTOJAax HMX IIO0JIYYCHHA, KaK IIPOMBINIICHHBIX,

Tak U JabopaTopHbIX. OCHOBHBIMHU 3a/la4aMH

JTUCIUIUIMHBL  SIBJSIFOTCS  (DOPMUPOBAHHUE TPEACTABICHUN O TEOPETHYECKHX OCHOBAX COBPEMCHHOMN

OpFaHH‘ICCKOﬁ XHUMHH, O (I)I/I3I/I‘I€CKI/IX n XUMHYCCKHUX

CBOﬁCTBaX, MCTOJAaX IOJYUCHHA PA3/IMYHLIX KJIaCCOB

OpraHI/I‘IeCKHX COCI{PIHCHPIFI, a TaKXe HpI/I06peTeHI/IC HAaBBIKOB HpI/IMeHeHI/IH TeOpeTI/ILIGCKI/IX 3aKOHOB K
pCH_IGHI/II-O npaKTqucxnx 3aga4 XAMHUYECKOU TEXHOJIOTUNA OpFaHI/I‘IGCKI/IX BCIIICCTB.
2. B pe3yiabrare u3ydeHusi AUCHUILIMHBI OOy4YalUIUiicsi MO MNporpaMMme CrHelUATHTETA

HOJIKEH:

Obnadams cnenyromUMI KOMIETEHIUSAMMU:

dopmupyemMbie KOMIIETEHIIUT

HNHaukaTopbl 10CTHKEHUS KOMIIETEHIM I

YK-6. CniocoGeH omnpenensT W pealn30BbIBATH
PUOPUTETH  COOCTBEHHOM  JIEATENBHOCTH W
CIIOCOOBI €€ COBEPIICHCTBOBAHMS HAa OCHOBE
CaMOOLIEHKH U 00pa3oBaHUs B TEUCHHE Bcei
KU3HU

YK-6.1. OuenuBaer cBou pecypchbl U UX IpPeesbl
(IMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE)),
ONTHUMAJIBHO MX HCHOIB3YET MJI1 YCIEHNIHOIo
BBITIOJTHEHUSI TOPYUYEHHOTO 3aJJaHUs

YK-8. CnocobeH co3gaBaTh M MOAJNEPKHUBATH
0e30MacHbIe YCIOBHUS KU3HEACATSILHOCTH, B TOM
YUCIIe TP BO3HHMKHOBEHUHW YPE3BBIYAHHBIX

YK-8.3. BreiaBnser mnpo0Giiembl, CBsI3aHHBIE ¢
HApyIICHUSIMA  TEXHUKH  OE30MacHOCTH  HA
pabouem MecTe; ImpeylaraeT MepoIpHUITUSIX T10

CUTYyalui PEOTBPALICHUIO YPE3BbIUAHBIX CUTYallUul
OIIK-1Cnocoben ananmu3upoBaTh,OIIK-1.1. Cucrematuzupyer M aHalIU3UpyeT
WHTEPIPETHPOBaTh M 0000IIaTh  pe3yNIbTaThIPE3yIbTAThI XUMHYECKIX IKCIEPUMEHTOB,

OKCIICPUMCHTAJIbHBIX W PACUCTHO-TCOPCTUUCCKUX
pa60T XUMHYECKOM HaIlpaBJICHHOCTHU

HaOJI0IeHNH, U3MEPEHH, a TaK)Ke Pe3yNIbTaThl
[pacueToB CBOWCTB BEIIECTB U MAaTEPHUAJIOB

OIIK-2 CnocobeH MPOBOAUTh XUMHYECKHUH

OIIK-2.1. Paboraer ¢ XUMUYECKUMU BEIIECTBAMU
C COOJTFOJICHUEM HOPM TEXHUKH OC30ITaCHOCTH

OIIK-2.2. Hcnonp3yeT  CyLIECTBYIOIIME U
HKCIIEPUMEHT C HCIOJIb30BAHUEM COBPEMEHHOIO

pa3pabaTbiBaeT HOBBIE METOIUKHU TOTYYICHUS H
000pyOBaHUs, COONIOAas HOPMBI  TEXHUKH

XapaKTepU3aliK BEeIECTB U MAaTePUAJIOB IS
0e30MacHOCTH °

pemeHnst 3a71a4 MpodhecCHOHATEHON

NesITeIbHOCTH
OIIK-3 Cnocoben mnpumenars  pacuetHo{OIIK-3.1.  [Ipumenser  TeopeTrmueckue Y




TEOPETUYECKHE METOJbl I M3YyYEHHUs CBOWCTBIOIYIMIIMPUYECKUE MOJIEIH MPHU PELICHUH 3ajad
BEILECTB U MPOLIECCOB C UX YYACTHEM, UCIIOIb3YAXUMHUUYECKOW HAMPaBIEHHOCTH

COBpEMEHHOE MTPOrpaMMHOE oOecrieueHue 1 06a3bl
TaHHBIX MPO(PECCUOHAIBHOIO HA3HAYCHUS

B pesynbTare nuzydeHust JUCHUILIMHBI 00Y4arOIUNiCcs JOMKEH:

3uamop:

— TEOPETUYECKUE OCHOBBI CTPOCHHS U CBOMCTB Pa3JIMYHBIX KJIIACCOB OPraHUYECKUX COEIUHEHHUI;

— CHOCOOBI MOTYYEHHUSI U XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHMUYECKUX COSIUHEHUH;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUS OPraHUYECKUX PEAKLIHIA;

— TEXHUKY 0€30MacHOCTH B 1a00OPaTOpUU OpraHMYeCKON XUMUU;

Ymemo:

— MPUMEHATHh TEOPETUUYECKHUE 3HAHUS JUIsl CHHTE3a OPraHUYECKUX COCIMHEHUN PA3JMYHbIX KJIACCOB
Y IIPEICKa3aHMs MEXAHU3MAa U pPe3yJIbTaTa OPraHMueCKUX PeaKIuii;

— AHAJIM3UPOBATH U MPECKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCIMHEHNN;

— COCTAaBJISITh CXEMbI CUHTE3a OPTaHUYECKUX COCIMHEHMI, 3aJaHHOTO CTPOCHHS;

— CHHTE3MPOBATh COCAUHEHUS MO MPEII0KEHHON METOIUKE;

— TPOBECTH BBIJCIEHUE U OYUCTKY CUHTE3UPOBAHHBIX BELIECTB HA OCHOBE TEOPETHUYECKUX 3HAHUU
110 OPraHNUYECKON XUMHUH.

Bnaoemu:

— OCHOBaMH HOMEHKJIATYpPbI U KJIaCCU(PUKALIUN OPTAHUYECKUX COSANHEHUN;

— OCHOBHBIMH T€OPETUUYECKUMU MPECTABICHUSIMH B OPraHUYECKOU XUMUU;

3KCHEPUMEHTAIIBHBIMA METOIAMU IPOBEIAEHUSI OPTaHUYECKUX CUHTE30B.

OCHOBHBIMH METOJIaMH{ MICHTU(UKAIIMHA OPTaHUICCKUX COCTUHCHHMA

HaBbIKAMU 00OCHOBAHUS PAIMOHATIBHBIX CIIOCOOOB MOTYYSHHSI OPraHUYECKUX BEIIECTB.

3. KpaTkoe conepixanue 11 CUMIIMHBI

Homenkiiarypa opranmyeckux COoeAuHEHHU. TeopHsi XMMHUYECKOTO CTPOCHHUS U HACBHIIICHHBIE
yraeBonopoasl (YB). Ilpupona xoBanentHoit cBsizu. @opmynsl JIbtonca. @opManbHbIN 3apsi.
OddexTrl 3amecturenei. [IpomMexyToUHbIE COETUHEHUS U YACTULbI, OPTaHUYECKUX PEaKIUIX.
OHepreTuyeckas auarpamma peakuuu. Mexanusm peakuuu. Ctepeon3zomepusi, €€ BUIbI U
o0o3HavyeHus. [IoHsATHE O KUCIIOTHOCTU M OCHOBHOCTH coeiHeHui (Teopun bpencrena u JIbronca).
AmudaTtudeckue coenuHeHus. HacwlllieHHbIe W HEHACHIIEHHbIE YB. AJKaHbl, [IUKIOATKaHBI,
AJIKEHBI, aJIKUHBI, TIOJIUEHBI (IUeHbI). B KakaoM Kiiacce paccMaTpHUBAIOTCS CIEAYIOIINE pa3/eibl:
U30MepHUsl, HOMEHKJIAaTypa, (U3HUecKre U XMMUUYECKHEe CBOICTBA, CIIOCOOBI MoTydYeHuss. MexaHu3Mbl
peakuuii. JHepreTuyeckas JuarpaMmmapeaKiiuii.

Apomarudeckue coeuHenus. Teopun apomatudHocTi. CoequHeHHs OEH30JIbHOTO PAJa.

Nzomepust. Homenknarypa. CriocoObl momyueHusi. XMMHYECKHE CBOMCTBA. BiusiHue 3amecTuteneil B
OEH30JIbHOM KOJIbIIE Ha HAIIPABJIEHUE U CKOPOCTh PEAKIIMM 31EKTPO(UIBHOIO 3aMEIICHHUS.
['anorenonpousBoanbie. Kmaccudukanms. Homenknatypa. ANKWI- ¥ aJIHITAJIOT€HUIBL,
apomaruueckue ranoreHuasl. M3zomepus. Homenknarypa. CrocoOsl mosmydenusi. [IpoctpancTBeHHOE
U DJEKTpOHHOe cTpoeHue. Pu3nyeckue CBoOMcTBa. Peakiuum HyKI€O(MUIBHOTO 3aMEIICHUS H
ortmeryieHus. [loHsiTue  HyKJI€OGUIBHOCTH W OCHOBHOCTH  pEareHToB. AMOUJIEHTHBIE
HYKJICO(UITbHBIE PEareHTHI.

Mertamioprannueckie coeuHeHus. THUIBI CBSA3EH B AJIEMEHTOPTaHUYECKUX coequHEeHUIX. CrocoObI
MOJYyYEHHUS JTUTHKM- 1 MATHUMOPraHUYECKUX coeqnHeHun. Peaknus ['punbsapa, MexanusMm. Peakuuu ¢
KapOOHWJIBHBIMUA COSMHEHUSIMH.

Cruptsl. @enonsl. [IpocTeie 3¢gupbl. DnokcucoenuueHus. Anbaeruasl, KeToHbl. KapOoHoBBIE
KHUCJIOTBI U MX MPOU3BOJHBIE. B KaX10M Kilacce pacCMaTpyBaIOTCs CIEAYIOIINAE pa3aesibl: U30MEpHs,
HOMEHKJIaTypa, GU3NYECKUE U XUMUIECKHE CBONCTBA, CIIOCOOBI MOIy4YeHUs. MeXaHU3Mbl peaKIIHid.
Manonossiit 3¢up. Ilomyuenue. Ctpoenne, CH-KucnotHocts. Peakium koHieHCauM MalOHOBOTO
a¢upa U MATOHOBOW KUCIOTHI C allbJIerHIaMi. AMHHOKHCTIOTHI. JInkapOOHOBBIE KUCIOTHI.
A3zotconepxkamue coequHenus. Hutpocoequuenus. AMuHbl. B KaXaoM Kitacce paccMaTpuBarOTCS
CIEyIOIINEe pa3/iebl: U30MEpUs, HOMEHKIIaTypa, (PU3NUYeCcKre U XUMUYECKUE CBONCTBA, CIIOCOOBI



noay4deHusi. MexaHu3Mbl peaKiuii.

A3a- u nnaszocoenuHeHus. llonydeHue OUa30COEAVHEHMH pEAKUUEH IUAa30THUPOBAHUS: YCIOBHS
MIPOBE/ICHUS peakuuu M MexaHu3M. dusnyeckue cBOWCTBA. XHMMHUYeCKHe cBoiicTBa. [lomydenue u
IIPUMEHEHHUE a30COEAMHEHU .

XUMHUS FeTepOLMKINYECKUX COeAMHEeHUN psia pypana, muppoia, TuodeHa U MUPUINHA.
be3zomnacHbie preMbl 1 paBuiia paboThI B JTA0OPATOPUN OPTAHUUYECKON XUMUH.

O6mue wmetonasl paboTel B jaboparopuu opraHudeckod xumuu. Ilocyma, Hambonee yacTto
npuMeHsiemas B yaboparopuu. Harpesanme. Oxnaxnenue. IlepememmBanue. MeTossl
UACHTU(PUKAIIMM M OYHUCTKH OpraHM4ecKux BemlecTB. VneHTHdUKalMs OpPraHUYECKUX BEIIECTB
MOCPEACTBOM pa3inuHbIX BHIOB Xpomarorpaduu (TCX, xpomarorpadus Ha Oymare, HOHOOOMEHHAs
xpomarorpadusi, BOXKX), temneparypsl 1iaBieHuss u peppakToMeTpur. MeToNbl CIIeKTpaIbHON
UACHTH()HUKAIIMN OPTaHUIECKUX COCTUHEHUH.

Llenu u 3amauu SKCIEPUMEHTa B OPraHUYECKOM cUHTe3e. TeopeTudyeckiue OCHOBBI mporecca. Beibop
ycnoBuit peaknuu. Pacder cuaTe3a. OOmye npaBuia MOATOTOBKHA U MPOBEACHUS CUHTe3a. TexHuka
6e3omacHoctu. [lpubop mna mpoBeneHus cunre3a. [IpoBenenue omnbiTa. KoHTponb 3a  xoaom
peakiuu. Beinenenue, ouucTtka W aHanM3 NpoaykTa. CHHTE3Bl BEHIECTB PA3IMYHBIX KJIACCOB
opraHuyeckux coenuHeHuil. [IpoBeneHue 3xkcrepuMeHTalbHbIX METOI0B UCCIEA0OBAHUS PEAKLIUM.
[IpoBenenue peakiuii, MPOTEKAOIIMUX 10 MEXaHU3MaM:

- HyKJICO(DMIIBHOTO 3aMEIICHHS — CHHTE3 rajoreHaIKaHoB;

- HyKJI€O(DUITBHOTO MPUCOCTUHEHUSI — CHHTE3 CIIOKHBIX 3(DUPOB KapOOHOBBIX KHUCIIOT, aMHJIOB
KapOOHOBBIX KUCIIOT, a30TCOIEPKAIINX aTbJAECTUIOB U KETOHOB;

- 3JIEKTPO(UIBHOTO 3aMEIICHHS B apOMATUYCCKOM PSIy — PEaKIMd HUTPOBAHHS, OPOMUPOBAHHS,
Cynb(hUPOBaHNUS;

- peakIuiAna30THPOBAHUINA30COUCTAHMS;-PEAKIINHOKUCIICHUA(CUHTE3aleToHa, 1, 4-

OCH30XMHOHA, OEH30MHOM KUCIOTHI) K BOCCTAHOBIICHUSI.

4. O0beM yueOHON padoThI

Bcero 3 cemecTp 4 cemecTp
Buabl yueOHol padoThl B3au. | Bakan. | B3au. | Bakaax. | B3au. | B akan.
el. yacax el. yacax el. yacax
s TPYAOEMKOCTE 9 576 6 216 10 360
MUCHUIIJIHHBI 0 Y4eOHOMY IUIaHY
Konrakthas padora (KP): 9,8 352 3,1 112 6,7 240
Jlexuu (JIek) 2,6 96 1,3 48 1,3 48
[TpakTiueckue 3ausatus (I113) 3,6 128 1,8 64 1,8 64
Jlaboparopubie padboTs (JIP) 3,6 128 - - 3,6 128
CamocrositesibHas padora (CP) 4,2 152 1,9 68 2,3 84
CaMocCTOSITEeIPHOE H3YUYCHUE 4,2 152 19 68 2.3 84
pa3IeNoB AUCIUILTAHBI
Bua koHTpoOJIS: 5 79 IK3aMeH IK3aMeH
1 | 36 1 | 36
Bcero 3 cemecTp 4 cemecTp
Buabl yueOHoi padoTsl B 3au. e, B acrp. B 3au. e, B actp. B 3au. e B acrp.
yacax yacax yacax

O6mas TPYAOCMKOCTE 432 6 162 10 270
MUCHHUIITHHBI 10 Y4eOHOMY IIaHY
KonTakTHas padora (KP): 9,8 264 3,1 84 6,7 180
Jlexumn (JIek) 2,6 72 1,3 36 1,3 36
[Tpaktnyeckue 3anstus (113) 3,6 96 1,8 48 1,8 48
JlaGopatopusbie pabotsl (JIP) 3,6 96 - - 3,6 96
CamocrosiTeibHas padora (CP) 4,2 114, 6 1,9 51 2,3 63
CaMocCTOsITETbHOE U3YUEHUE 4,2 114, 6 1,9 51 2,3 63




Pa3IeNoB JUCIMILTMHBI | |

Bua koHTpOJISL: 2 54 13K3a|MeHZ7 131(33|M6H27

AHHOTanus paboueit nporpaMmbl JUCITUTIIMHBI
«Puznueckas XUMHI»

1. Hean TUCUMTIIIHHBI

— PACKpBITh CMBICII OCHOBHBIX 3aKOHOB, YIPABJISAIONIMX XOJOM XHMHYECKOI'O Ipoliecca, IMoKas3arh
00JacTH TPUIIOKEHUSI ITUX 3aKOHOB W HAYYUTh CTYACHTA TPAMOTHO NMPHUMEHSATH UX TPU PEUICHUH
KOHKPETHBIX TCOPCTHUYSCKUX M MPAKTHYCCKHX 3aJ1a4y, I[OHATh OCHOBHBIC KHHETHYCCKHE
3aKOHOMEPHOCTH TMPOTEKAaHUs XUMHUYECKUX TIPOIECCOB M pOJIb KaTanu3a IS XUMHAYECKOU
TEXHOJIOTHH.

—IMOKa3aTh 3HAYCHUE (U3MUCCKOH XUMHUHM KaK TEOPETHUYECKOH OCHOBBI MPOIECCOB XHMHUYCCKOM
TEXHOJIOTHH;

—BBIPa0OTaTh y CTYACHTOB HAaBBIKM TPUMEHCHUS TIIOJIYYCHHBIX 3HAHMW JUIS TIPEICKa3aHUs
MPUHIMITAATFHOW ~ BO3MOXKHOCTH — OCYIIECTBJICHHSI, OIPEACICHHUS  HANpPAaBICHUS, CKOPOCTH
NPOTEKAHUS M KOHEYHOTO Pe3yiIbTaTa XUMUYECKOTO MPOIECCa;

—YSICHUTh B2XHOCTh YCTAHOBJICHHS MEXaHHW3Ma U METOJOB HAXOXKJICHHS CKOPOCTEH XUMHUYECKUX
peaKIui 11 UX MPAKTHYECKON peaiu3aliuu;

—JlaTh  IPEJACTABICHHE O COBPEMEHHBIX  OSKCIICPUMCHTAIBHBIX  METOJaX  HCCIIECIOBAHHS
9JEKTPOXMUMHYCCKUX SIBJICHUH U KHHETUKHA XMMHUYECKUX IPOIICCCOB.

2. B pe3yiabrare u3ydeHusi AUCHUILIMHBI OOy4YalOUIUiics MO MNporpaMme CrelUATHTETA
JOJIKEeH

Obnadams cneayOUMMI KOMIIETEHIIUSMU:

®dopMupyeMble KOMIIETEHIINT MHAMKATOPBI TOCTHKEHUST KOMIIeTeHIHIi
YK-6. CnocoGeH omnpenensT W pealn30BbIBATH
NPUOPHUTETHl  COOCTBEHHOW  JESATENLHOCTH W
CII0COOBI €€ COBEPICHCTBOBAHUS HA OCHOBE
CaMOOIICHKM W 00pa3oBaHUS B TEUYCHHE BCEW

YK-6.1. OuenuBaer cBOM pecypchl M UX TPEIeIbl
(JIMYHOCTHBIE, CUTYaTUBHBIE, BpPEMEHHbIE),
ONTUMAJIBHO X UCHOJb3YEeT MJI YCIHEHIHOIo
BBITIOJTHEHUS IOPYYEHHOTO 3aJaHUs

PKU3HH
YK-8.2. Unentuduuupyer omnacHele M BpeIHBIE
aKTOPBI B aMKax OCYLIECTBIISIEMON
VK-8. CmocobeH co3maBaTh U nozmepmmanq) p p yH
NesITeIbHOCTH

Oe30ImacHbIe YCJ10BUA KU3HCACATCIBHOCTH, B TOM

. |VYK-8.3. BrisBuser mnpoOnembl, CBS3aHHBIE O
Yrcle TpPW BO3HUKHOBEHHHM YPE3BBIYAIHBIX

HApYIICHUAMU TCXHUKHU 0€30ITacCHOCTH HQ

CUTYaLHi
paboueM MecTe; TpeiaraeT MEPOIPUATHAX IO
MPEIOTBPALICHHUIO YPE3BbIYANHBIX CUTYaLlUN
OIIK-1Cnocoben anamm3upoBath,OIIK-1.1. Cucremarusupyer © aHaIU3UPYET
WHTEPIIPETHPOBATh H  0000IIaTh  pPe3yIbTaThIpe3yabTaThl XHUMHYECKHX SKCIEPUMEHTOB,
HKCIIEPUMEHTAJIBHBIX U PAcue€THO-TEOPETUUECKUX|HAOIIOICHU, N3MEPEHUH, a TAaKXKE PE3YIbTaThI
paboT XUMUYECKO HAIIPAaBIEHHOCTH PacyeToB CBOWCTB BEIIECTB U MATEPUAJIOB

OIIK-2.1. PaboTraeT ¢ XMUMAYECKUMH BEIIECTBAMU
C cOOJII0IEHNEM HOPM TEXHHUKH 0€30MacHOCTH
OIIK-2.3. TIpoBOmUT WCCIEAOBAHUS CBOWCTR
BEIIECTB M MAaTe€pHajoB C HCIOJIb30BAHUEM
COBPEMEHHOTO HAyYHOTO 000PYAOBaHUS

OIIK-3 Cnocoben mnpumenars  pacuetHOHOIIK-3.1.  [Ipumenser  TeopeTudyeckue W
TEOPETUYECKHE METOJBI JUIS M3YYCHHUS CBOWCTB(IOIYIMITUPUYCCKHE MOJICIH TIPH PEIICHUH 3aa4
BEIIECTB U MPOIECCOB C UX YYACTHEM, HCIONB3YSIXUMHYECKON HAIIPABICHHOCTH

OIIK-2 CnocoOeH TPOBOIUTh XHMHUYECKHY]
HKCIIEPUMEHT C UCTIOJIb30BaHUEM
COBPEMEHHOTO 00OpYIOBaHMs, COOIOIast HOPMBI
TEXHUKU 0€30MaCHOCTH




COBpPEMEHHOE MpOorpaMMHOE olecrieueHrne U 0a3bl
TAaHHBIX MPO(ECCHOHATEHOTO HA3HAYCHUS

B pe3ynbrare u3ydeHus TUCHUTIINHBI 00y4YalOMUNUCS TOJDKEH:

3namo:

—OCHOBHBIC 3aKOHBI (PU3MYCCKON XHMHUH, B3aUMOCBS3b (PU3NYCCKUX M XUMHUYECCKHX XapaKTCPUCTHK
nporecca;

—IyTH ONpPEACIACHUS BAXHCHUIINX XapaKTCPUCTUK XUMHYECKOIO paBHOBECHS (KOHCTaHTHI
paBHOBCCI/ISI, paBHOBeCHOI‘O BbBIXOJa HpOI[yKTa, CTCIICHU HpeBpaH.[eHI/ISI HNCXOIHBIX BeH.[eCTB) nu
BJIMSTHUS PA3JIMYHBIX (PAKTOPOB HA CMEIICHUE XMMHUYECKOTO PABHOBECHS;

—TepPMOJIMHAMUYECKOE OIMCAHWE CBOMCTB HJICATBHBIX M HEUJCATBHBIX PACTBOPOB, IMOIXOABI K
HAXOXJICHUIO MapIHaIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB pacTBoOpa.

—TEOPHIO raIbBAaHUYCCKHUX SBJICHHMIA,

—T€OpPUHM KHUHETHKH, IIyTH TEOPETHUECKOTO pacyueTa CKOPOCTeH XUMHUYECKHX pEakIuil
OTrpaHHYCHUS B IPUMEHUMOCTH PaCUYETHBIX METO/IOB;

—OCHOBHBIC ‘IepTI)I TOMOTCHHOI'O " FGTGPOFCHHOFO KartaJiu3a, HpI/IqI/IHI)I yCKOpCHI/Iﬂ XUMHYCCKOI'O
npoliecca B MPUCYTCTBUU KaTallu3aTopa

Ymems:

—NPUMEHATh TEOPETUYECKHUE 3HAHUS U HKCIEPUMEHTAbHbIE METOJbl HCCIEeN0OBaHUs (PU3HUECKON
XUMUU TP pelIeHUH NMpo(hecCHOHAIBHBIX 33/1a4;

—Ipe/ICKa3bIBaTh U HAXOJUTh ONTUMAJIbHBIE YCIOBUS MPOBEAECHUS XMMHUYECKOIO MPOLEcca C LEIbI0
HOJy4EeHUsI MAaKCUMaJIbHO BO3MOXHOI'O BBIXO/]a HHTEPECYIOIIETO MIPOAYKTA;

—MPOBOJNUTH AHAJIU3 M KPUTUYECKH OIICHWBATH IMOJYYCHHBIE OKCIIEPUMEHTAIBHBIC JIaHHBIE,
000011aTh 1 JeaTh 000CHOBAHHbBIE BBIBOJIBI Ha 0a3e MPOBEICHHBIX OMBITOB.

—MPUMEHATh TEOPETUYECKHUE 3HAHUS M DKCIEPHUMEHTAIBHBIE METOJbI HCCIEAOBaHUS (U3NIECKON
XUMHU 7151 pEIISHHS] BOIIPOCOB, BOZHUKAIOIINX TPH U3YYCHUU KHHETUKNA XUMUYECKUX PEaKIIHiA;
—MPOBOJIUTh AHAJIU3 M KPUTUYECKU OIICHHWBATh IMOJYyYEHHbIE SKCIIEPUMEHTAJIbHbIE JaHHBIE,
000011aTh U 1enaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEICHHBIX OIBITOB.

Bnaoems:

—KOMIIJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJ0B (U3MUYECKOM XUMHUU Uil  pEeHIeHUs
KOHKPETHBIX HCCIIEIOBATEILCKUX 3a]1a4;

—HaBbIKAMHU  OINpPEIEJICHUS] COCTOSIHUSI PABHOBECHS M  CaMOIPOU3BOJIBHOTO  HaIpaBJCHUS
XUMHYECKOTO MPOIIECcCa;

—3HAaHUSIMH OCHOBHBIX 3aKOHOB (PU3WYECKOW XUMHH [JIsi COJIEpP’KaTeIbHON HHTEpIpeTaluu
TEPMOJIMHAMUYECKUX PACUCTOB;

—METOJIaMU OTIPEIENICHUs TTOPSIIKA M CKOPOCTH PEAKIIMH, YCTAHOBIICHUS JTUMUTUPYIOIIEH CTaTuu U
MEXaHU3Ma U3y4aeMOi XUMUYECKON peaklny;

— HaBBIKAMH COCTaBJICHHUA  TalbBaHUYECKUX  DJIEMEHTOB I LeleH onpeeneHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEAyeMOU PEaKInu;

—3HaHWSIM W OCHOBHBIX 3aKOHOB XHMHYECKOM KHHETUKH, BIMSHHUS Pa3IHYHBIX (PaKTOPOB
(Temmepatypsbl, JaBIIEHUS, KaTaIu3aTOPa) Ha CKOPOCTh XUMHUYECKOMN PEaKITHH.

3. Kpatkoe coep:kaHue TMCHUTNIMHbI

4 CEMECTP

XumMuyeckass TepMoAMHAMMKA. TepMOoJMHAMUYECKHE CHUCTEMBl M TEPMOJMHAMUYECKHE
napaMeTpsl. DKCTEHCUBHBIE U MHTEHCHUBHBIE CBOMCTBA CHUCTEMBI. TepMOAMHAMHMUYECKHH IPOIECC.
@OYHKIMH COCTOSAHUS U (PYHKLMU TMpoliecca. BHyTpeHHss SHEprus U SHTAIbIUS cUcTeMbl. Terora u
pabota kak (opMbl mepenayd PHEPTUU OT CHUCTEMBI K cucteme. MexaHnudeckas pabota (pabota
pacipenusi) u nosuesHas padora. @opMyIupOBKH MEPBOT0 Hayaia TEPMOJAMHAMUKH. B3anmocBs3b



TETUIOTHI, padOTHl M U3MEHEHUSI BHYTPEHHEW SHEPTHH B M30XOPHOM, H300apHOM M M30TEPMHUYECKOM
nporieccax. TenaoeMKoCTh BEIIECTB, MOJIIPHAS TEINIOEMKOCTb. TelI0eMKOCTh TBEPIBIX BELIECTB U
XKHUJIKOCTEH, TEIJIOEMKOCTh UCaIbHBIX T'a30B, B3aUMOCBS3b Cp U Cy HJICATBHOTO raza. 3aBUCUMOCTb
TEIIOEMKOCTH OT TEMIIEPaTyphl, CTEIEHHBbIC pPsibl. TermmoBoi A(PQPEeKT XMMHUYECKOTO IpoIliecca.
CranmapTHbIC DHTalBIIUM O00pa3oBaHMs M cropaHus BemiecTB. [Ipumenenue 3akoHa [ecca s
BBIYUCIICHHS TETUIOBBIX YPPEKTOB XUMUYECKUX U (PU3UKO-XUMHUYECKUX MPO1eccoB. CBs3b TEIIOBBIX
3¢ (GEeKTOB MPH IMOCTOSHHOM O0bEME M IpPH IOCTOSHHOM JIaBJICHHUU. 3aBHCHMOCTH TEIJIOBOTO
addekra peakuu ot TeMieparypbl. BeiBoa u ananu3 ypaBaenust Kupxroda. CaMonpon3BobHBIE U
HECaMOIIPOU3BOJIbHBIE, OOpaTHMbIE ¥ HEOOpaTHMbIe, paBHOBECHBbIC (KBa3HCTAaTHUYECKHE) U
HEpaBHOBECHBIE Tpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO IMpoleccoB. DOopMyIHPOBKU
BTOPOTO Hadvaja. DHTPONUS KaK KPUTCPUH pPABHOBECHS W HAIMPABJICHHOCTH CaMOIPOM3BOJIBHBIX
IPOIIECCOB B M30JUPOBAHHBIX CHUCTeMax. PacueT M3MEHEeHHs SHTPOIMHU B PA3IUYHBIX HpoIeccax,
CBSI3aHHBIX C HM3MEHEHHEM COCTOSHHSI HJCaJbHOrO Trasa. V3MEeHeHWe SHTpOnmHMHM B Ipolecce
CMEIICHHS UACaNbHBIX Ta30B. V3MeHeHune >HTponuu npu ¢a3oBbix nepexonaax. Iloctymar Ilnanka
(Tpetuii  3akoH  TepMomuHamuKku). CTaTHCTHYeCKas  WHTEpIpETalMs BTOPOro  Havaia
TEPMOJMHAMHKH. Bpraucienne abCOMOTHONW SHTPONHMH BEIIEeCTBAa. PacueT M3MEHEHHsI PHTPOIUH B
XUMHYECKHX peaklUax MpH pa3uyHbIX Temieparypax. OobenuneHHoe ypaBHenue | u Il 3akoHoB
TepMonuHaMHUKH. DHeprus ['empmronbua m sHeprus [mOOca Kak KpPUTEPHUH HAMPABICHHOCTH |
mpenena MpPOTEKaHHs MPOIECCOB. 3aBUCHUMOCTh dSHepruu ['enpmrornbiia u sHeprun ['u60ca ot
napaMeTpOB COCTOSIHHS, XapakTepucTuieckue QpyHkuuu. YpaBaenue [ mdoca-I'ensmronsua. Pacyer
CTaHIApTHBIX OdHepruii ['mOOca u [enpbMroiblia XUMHUECKHUX pPEAaKIUWA TIPU  pa3IMYHBIX

TEMIIEpaTypax.
DJIEMEHTBl CTaTUCTUYECKOM TEPMOJMHAMHKUA. MEXaHMYECKOe OMUCAHUE MOJIEKYJIIPHON CHUCTEMBI.
Oyakuus pacnpeaenenuss MakcBemta -  bombumana. CTaTUCTHYECKHME CPEIHHME 3HAYCHHS

MaKpOCKONUYECKUX BelWYMH. AHcamOin ['n60ca. dyHKUMU pacnpenesieHus Uisi KAaHOHMYECKOro U
MaKpOKaHOHUYECKOTO aHcamOield. DHTpONmUs W TEepPMOAWHAMHYECKAas BepOATHOCTh. PDopmyra
bonbimana. CymMmMa 1O COCTOSHUSIM KaK CTaTUCTHYECKAash XapaKTepUCTHUecKas (QyHKIHS.
CraTrcTH4ecKHe BBIPAKEHUS JJI1 OCHOBHBIX TEPMOANHAMHYECKUX (DYHKIMIA - BHYTPEHHEW SHEPTHH,
SHTPOIUH, FHepruu I'enbMronbua u sueprun ['nboea.

OneMeHTbl TEePMOJMHAMHUKN HEOOpaTUMBIX IpoleccoB. OmnucaHue HEOOpaTUMBIX IPOILIECCOB B
TepMouHamMuKe. DEHOMEHOJIOTHYECKHE 3aKOHBl sl CKopocTeil mpoueccoB. HeobpaTtumeble
MPOLECChl M MPOU3BOJCTBO HHTPONUHU. 3aBHUCHUMOCTh CKOPOCTH THPOM3BOACTBA HHTPONHUH OT
000011eHHBIX TOTOKOB U cuil. Teopema Ilpuroxuna. CooTHomenus: BzauMHocT OH3arepa U HMX
UCIIOJIb30BaHUE B JIMHEHHOW TepMOJAMHAMUKE HeoOpaTHMbIX IpoieccoB. CHUCTEMbI MEPEMEHHOTO
cocraBa. XMMHUYECKUN MOTEHIMAJI KOMIIOHEHTa CUCTEMBI. 3aBUCUMOCTh XMMHUYECKOrO NOTEHIMANa
OT JIaBJICHUS U TEMIIEpaTyphl. Y CIOBUSI paBHOBECHS M CaMOIIPOU3BOJILHOTO MIPOTEKAaHUS Mpoliecca B
CHUCTEMAaX INEPEMEHHOIO COCTaBa. XUMHYECKUM MOTEHIMAJ HICaIbHOIO ra3a U KOMIIOHEHTa CMECHU
UJCaNbHBIX Ta30B. XHMMHUYECKHH TMOTEHIUa] peajlbHOro Tras3a, (QYrUTUBHOCTH (JIETYy4ecCTh),
K03 PHULIHEHT PYTUTUBHOCTH.

XumMHYeckoe paBHOBecHe. 3aKOH JEHWCTBYIOIIMX Macc. TepMoauHamMuyecKass W SMIIMPHYECKHE
KOHCTaHTbl XMMHYECKOr0o paBHOBecUs. KOHCTaHTBI paBHOBECHS [UIsl TOMOTE€HHBIX M I'€T€POTE€HHBIX
peakuuii, ueanbHbIX U HEUJICATbHBIX PEAKIMOHHBIX cUcTeM. CMelIeHne XUMHUYECKOr0 PaBHOBECHS
IpY U3MEHEHUU JIaBJIeHUs ¥ 100aBJICHUU B CUCTEMY HHEPTHOTO Ta3a.

VYpaBHeHHEe H30TepMbl XHUMHUYECKON peakuuu (uzorepmbl Bant-I'odda), xumuueckoe cpoacTBo.
BnusHue TteMmeparypbl Ha KOHCTAHTY XMMHMUYECKOTO PaBHOBECHs, BBIBOJ W AHAIU3 YPABHEHMMU
n300apbl U M30XOpbl XUMHUYECKON peakuuu (n300apsl U uzoxopsl Bant-I'odda), nnrerpuponanue
ypaBHeHM. Pacuer cpeaHero M HCTHMHHOIO TemIoBOro 3¢p@dexkra XUMHUECKHUX peakUui Hu3
3aBHCHUMOCTH KOHCTaHThl pPaBHOBECHs OT TemIepaTypbl. Pacder KOHCTaHT paBHOBECHUS U3
CTaHJAPTHBIX TEPMOJMHAMUYECKUX (YHKUIUN peakuuid, BeruucieHne K. U3 nmpuBeaeHHBIX HEpruit
['nG6ca. BoplunciieHne KOHCTAaHT PaBHOBECHS] XMMHUYECKHMX PpEaKIMUH IO CIPAaBOYHBIM JaHHBIM O
KOHCTaHTax paBHOBECHUs PeaKLUii 00pa30BaHMs COCIMHEHUN U3 MPOCTHIX BEIIECTB.

®a3oBble PAaBHOBECUSI B OJHOKOMIIOHEHTHBIX cHcTemMax. Pa3a, KOMIOHEHT, YHCIO CTEHEHEN
cBoOobl. [IpaBuio ¢a3 ['m66ca (6e3 BriBoAa). narpamma (a3oBbIX PaBHOBECHUH B



OJIHOKOMITIOHEHTHBIX cucTeMax. TpoitHas u kputudeckas Touku. [Ipumenenue npasuia ¢a3 ['n66ca
JUTsE aHanM3a (a30BBIX PaBHOBECH B OJJHOKOMITIOHEHTHBIX CHCTEeMaX. BBIBOJ M aHanW3 ypaBHEHHS
Kianeiipona. 3aBUCMMOCTb TEMIEPATYPhl IUIABIEHUS OT BHEIIHETO JABJICHUS, WHTEIPUPOBAHUE
ypaBHeHus KiamneiipoHa s paBHOBECHUSI TBEPJOE TEJO - JKUIKOCTh. PaBHOBecHs ¢ Ta30BoM (a3ol,
ypaBHeHue Kuanelipona-Knay3uyca, MHTErpupoBaHHE ypaBHEHUs MJId IPOLIECCOB HCIAPEHUS U
BO3roHkU. OrnpeneneHrue KOOPJAUWHAT TPOWHOM TOUKM. B3auMOCBSI3b HHTANBNUN IJIABJICHUS,
WCIIApEHUsI U BO3TOHKM B TpoHHOW Touke. [Ipumenenue ypaBHenus Knanelpona-Knaysuyca miist
pacyeTa U3MEHEHUS! TEPMOJMHAMHUYECKUX (PYHKIUH MpU (a30BBIX MPEBPALICHUSX. DMIIMPHUECKOE
npaswio TpyToHa.

TepMmoannamuuyeckass Teopusi pacTBopoB. Kiaccudukamus pactBopoB. CrocoObl BBIPAKCHHS
coctaBa pactBopa. [lapiuanbHbie MonsipHbIe BenU4yuHbL. YpaBHeHus ['n006ca-/{rorema. MaeanbHble
pactBopel. TepmoanHamuueckue (QYHKIUU CMEIICHUS IS WACATBHBIX PAacTBOPOB, 3aKOH Payis.
[IpenenbHO-pa3daBieHHbIE pacTBOpHI, 3akoH ['eHpu. HeuneanbHble pacTBOPHI, MOJIOKUTEIbHBIE U
OTpULATENIbHbIE OTKJIIOHEHMsI OT 3akoHa Payns. TepMonnHaMuyeckoe ONHUCaHUE HEWUEAIbHBIX
pacTBOpPOB, AKTHUBHOCTh, KO3 ¢uIMEeHT akTuBHOCTU. CTaHIAPTHBIE COCTOSIHUSI KOMIIOHEHTOB
pactBopa. CummeTpuyHass M HECHMMETPUYHAs CHUCTEMbl CpaBHEHMs. Pacuer axkTHMBHOCTH U
KO?(p(UIIMEHTOB AaKTUBHOCTH KOMIIOHEHTa pacTBopa. KosuratuBHble CBOWCTBA pPacTBOPOB
HEeJIeTyuYnx BEIIeCTB B JerydeM pactBoputene. Kpuockonus, s0ymmockonus. Ocmoc,
OCMOTHYECKOE JaBJICHUE.

®a3oBble paBHOBECHMSI B MHOIOKOMIIOHEHTHBIX cHcTeMaX. /luarpammbl «IaBJI€HHE-COCTaBy,
«TEeMIIepaTypa-coCTaBy», «COCTAaB Iapa-COCTaB JKUIKOCTH» JUISl HJCAIbHBIX W HEWJEAIbHbIX
pactBopoB. 3akonbl ['n06ca-KonoBanoBa, Azeorponus. OU3NKO-XUMHUECKUE OCHOBBI pa3JieleHUS
KHUJIKHX cMecei, pekTudukanms. OrpaHndeHHas: B3aMMHasi paCTBOPUMOCTD JKUIKOCTeH. CUCTEMBI ¢
BEpXHEH M HWXKHEW TeMmriepaTypoil paccinaumBanus. [IpaBuiio AnekceeBa. Ileperonka ¢ BOAsSHbIM
napoM. TepMuueckuil aHamu3, KPHUBBIE OXJIAXKIEHUSA, IMOCTPOEHUE JUarpaMMbl IJIABKOCTH IIO
KpUBBIM  OxJlaxaeHus. CucTeMbl C OrpPaHMYEHHOW W HEOTPaHWYEHHOM pPacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBepAOM cocTosiHuM. M3omopdusm. Tumbl TBepablX pacTBOpoB. [luarpammsl
IUTABKOCTH HW30MOP(HO KPUCTAITM3YIOUIMXCA BemlecTB. JluarpamMmbl IUIaBKOCTH HEM30MOPGHHO
KPUCTAJITM3YIOIIMXCS BELIECTB (C 00pa30BaHUEM MIPOCTOM IBTEKTHUKHU, C 0OpAa30BaHUEM YCTOMYUBBIX
U HEyCTOWYMBBIX coequHeHuit). OmpesneneHue cocTaBa 3BTEKTUKHM IOCTPOCHHEM TPEYroJIbHUKA
Tammana. CucreMpl ¢ OrpaHMYEHHOW PACTBOPUMOCTBHIO BElIeCTB B TBepnoil dasze. [Ipumenenue
npaBuia ¢a3 ['nb6oca k rccneqoBaHuio (Ha30BbIX PaBHOBECHI.

6 CEMECTP

PacTBopsbl 3j1eKTPOINTOB. TepMOIMHAMUYECKOE OMMCAHUE CBOMCTB PAacTBOPOB 3JIEKTPOJIUTOB.
AKTHUBHOCTH ¥ KOX((UIIMEHTHI aKTUBHOCTH 3JIEKTPOJIUTA W MOHOB B PAacTBOpE, CPEIHUE MOHHBIE
KO3 PUIMEHTH! aKTUBHOCTH. CBsI3b aKTUBHOCTH JIEKTPOJIMTA CO CPEJHEH MOHHOW aKTUBHOCTBIO U
KOHIIEHTpanuen oayekTpoiuTta. MoHHas cuma pactBopa. OleKTpocTaThyeckas teopus Jlebasi-
Xrkkensd. PacueT aKTHBHOCTM W CpPEAHHMX MOHHBIX KOX(PQHUIMEHTOB aKTUBHOCTH CHIIBHBIX
DIIEKTPOJIUTOB B pPa30aBICHHBIX M KOHIEHTPHUPOBAHHBIX PAaCTBOPOB W PAcCTBOpPAaxX YMEPEHHOU
KOHIIGHTpalUHU. YJielbHas U MOJISIpHAs 3JIEKTPUUECKUe MpPOBOIUMOCTH. CKOpOCTh IBMKEHHUS U
TIOJIBMYKHOCTH MOHOB. [IpenenbHble MOJISIPHBIE AJIEKTPOIIPOBOIHOCTH MOHOB. 3aKOH HE3aBUCHMOTO
nBwkeHuss noHoB Kousbpayma. IlpuMeHeHne wW3MepeHHMH 3JEKTPUUECKOM MPOBOAMMOCTU JUIS
OTIpeNIeNICeHNs CTETIEHN W KOHCTAHTHI UCCOIMANNH CIIA0BIX dJIEKTPOJIUTOB.

DJIeKTPOXHMHMYECKHe cucTeMbl (Lenu). Bo3HUKHOBEHNE CKauka MOTEHIMajla Ha TPaHuIe pa3zera
npoBomgaukoB | w |l poma. JIBOWHOW ANEKTPUYECKUU CIOW. OIEKTPOABUXKYIIAs CHJIA
raJbBaHUYECKOTO0  JJIEMEHTa,  JJIEKTPOAHBIM  moTeHuuan.  TepMoaMHAMUYecKas  TEOpHs
ralbBaHMYECKUX SIBIICHUH, ypaBHeHHe HepHcTa. Dnekrpoxummdeckas popMa OCHOBHOTO YpaBHEHUS
TEPMOJIMHAMHKH, TemieparypHblii koddpounuent DJIC. Onextpoast | u Il pona, razoBele u
OKHCITUTEITFHO-BOCCTAHOBUTEIBFHBIE AJIEKTPOBI. THIBI TalbBAaHMYECKUX DJIEMEHTOB: XMMUYECKHE,
KOHIICHTPALlMOHHBIE, C MEPEeHOCOM M 0e3 mepeHoca. XMMHUYECKHE HCTOUYHUKU TOKA, TOIUIMBHBIE
DIIEMEHTHI.

Xumunueckasi KUHeTHKAa. CKOpOCTh XMMMYECKON pEaKIMM, KOHCTaHTa CKOPOCTH, MOPSIOK U



MOJICKYJIIPHOCTh peaknuu. KuHeTnka HeoOpaTUMbIX peakiuii 1-ro, 2-ro, 3-TO U HYJEBOTO
nopsiakoB. JuddepeHunanbuple W MHTErpalbHbIE METOJBI ONPENEICHUS TMOpSAKA PEaKIUH.
Crnoxuple peakiuu. [IpuHIMI HE3aBUCHUMOIO MPOTEKaHUS 3JIEMEHTapHbIX peakuuil. OOpaTtumsie,
napajuleJbHble M IOCIEA0BaTENIbHbIE peakuuu 1-ro nopsaka. BiusHue temneparypbl Ha CKOPOCTh
peakuuu, npuOmmkeHHoe npaswio Bant-I'odda. YpaBHenue Appenuyca, nuddepeHnuanpHas U
UHTETpaibHble (OPMBI ypaBHEHUS. DKCIOHEHLIMaNbHas (GopMma ypaBHeHHsS AppeHuyca. DHEprus
AKTUBALIUU U MPEIIKCIOHEHIUATbHBIA MHOXKUTEIb.

Teopun XUMHUYECKOW KUHETUKH: TEOPHSI aKTUBHBIX COYAAPEHUN M TEOPHs MEPEXOIHOIO COCTOSHUS
TIIC (akTMBUPOBAHHOTO KOMIUIEKCA). DHTAJIbNHS WU JHTpornus aktuBaruu. Cxema Jlunmemana.
IIpnuunel HeroyHocTH cxeMmbl JIlmHpemana. IlonpaBku I'mHmensByna u  Kaccemss. Teopus
MEPEXOJIHOTO COCTOSIHHUS.

DOTOXMMHYECKHE pEaKUnu. XuMHueckue u (oToduznyeckre CTaauH, BTOPUYHBIE MPOIECCHI.
Kuneruka ¢poroxumuyeckux peakuuii. CeHCUOMIM3UPOBaHHBIE POoTOXUMUYECKUE peakiuu. LlenmHbie
peaKIMy, MEXaHU3MbI 3apOXKICHUS, Pa3BUTHI U 0OpbIBa 1enu. Hepa3BeTBIeHHbIE U pa3BETBICHHBIC
LenHble peakuuu. BeposTHOCTHas Teopus pa3BeTBICHHbIX peakuuidl. [IpenenbHble sBiIeHUS B
LENHBIX PEeaKLUMsIX, HUKHUN U BEPXHUM MTpe/iesbl BOCIIAMEHEHUS!.

Karanu3. ['oMorenHslii u rereporeHHblii katanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaTUTUYECKUX
peakiuii. BnusiHue karanm3aTopa Ha TEpPMOJMHAMUYECKHE M KUHETHUYECKHE MapaMeTpbl PEeakIilui.
CenexkTUBHOCTh KaTaJlU3aTopa, KaTaJUTHYeCKas aKTHUBHOCTb. ['omoreHHblii karanu3. CIOUTHBIA U
pa3feNbHbIl  MEXaHW3Mbl  KaTaIMTUYECKOTO  JIEHCTBUS.  DHEpreTHYecKue JarpamMmbl
B3aMMOJICHCTBUSl peareHToB C Kartanu3zaropoM. OOummil u crnenupuyeckuil KUCIOTHO-OCHOBHOM
karanu3. Katanus komiuiekcamMu rnepexoaHbix MeTauioB. GepMeHTaTUBHBIN KaTanus. ['eTeporeHHbIi
Kataiau3. THIbl IeTepOreHHBIX KaTalu3aTopoB. 3aKOH JAEHUCTBYHOIIMX NoBepxHocTell. Kunernka
TeTePOTreHHBIX PEAKIIHIA.

4. O0beM y4eOHOI TUCHUTLTHHBI

Bcero 5 cemecTp 6 cemecTp
Buabl yueoHoii padoTsl B 3a4. | B akan. B 3au. e, B akan. | B 3au. | B akan.
el. yacax yacax el. yacax
O0mas Tpy10eMKOCTh M CUHILIHHBI 16 576 8 288 8 288
1o y4eO0HOMY ILIAHY
Kounrakthas padora (KP): 9,8 352 4.9 176 4.9 176
Jlexmm (JIex) 3,6 128 1,8 64 1,8 64
[Tpaktuyeckue 3anstus (113) 2,6 96 1,3 48 1,3 48
Jlaboparopubie padboTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrositesbHas padora (CP) 4,2 152 2,1 76 2,1 76
CaMoCTOsATEIbHOE U3YUCHUE Pa3/IeioB 4,2 152 2.1 76 2.1 76
TTUCITUTUTAHBI
Bua koHTpoOJIS: 2 72 1 36 1 36
IK3aMeH IK3aMeH
Bcero 5 cemecTp 6 cemecTp
Buabl yueOHoii padoThl B 3au. | B akan. B 3au. e, B akan. | B 3au. | B akan.
el. yacax yacax el. yacax

OO01masi TPy10€eMKOCTh AU CHHIITTUHBI 16 432 8 216 8 216
M0 y4eOHOMY IJIAHY
Konrakthas padora (KP): 9,8 264 4.9 132 4.9 132
Jlexumm (JIex) 3,6 96 1,8 48 1,8 48
[Tpaktuyeckue 3anstus (113) 2,6 72 1,3 36 1,3 36
JlaGoparopubie padboTs (JIP) 3,6 96 1,8 48 1,8 48
CamocrositesnbHas padora (CP) 4,2 114 2,1 57 2,1 57




CaMOCTOSITENbHOE U3YUEHHUE PA3IAEIIOB
yHeHue pasi 4,2 114 2,1 57 2,1 57
IUCIIUILINHEI
Buja kontpoas: 2 54 1 27 1 27
IK3aMeEH JIK3aMeH
AHHOTanus paboueit nporpaMmbl JUCITUTIIMHBI
«XuMHUYecKHe OCHOBBI 0MOJIOTMYECKHUX MPOIECCOB)
1. Ileab JMCUMIUIMHBI: — TPUOOPETCHHE CTyASCHTAMH 3HAHWA O XWUMHUYECKHX IMpoIleccax,

MPOTEKAIONINX B JKMBBIX KIETKAX M OpPraHuU3Max, 0 OMOJOTHMYECKHUX CyOCTpaTaX, y4aCTBYIOIIUX B
9TUX MPOIECCax, O BO3MOXXHOCTH BO3JCHCTBHUS MPOIYKTOB XMMHUYECKOTO MPOU3BOJCTBA HA JKUBBIC
OpPTaHHW3MBI, & TaK’K€ O BO3MOXKHOCTH MPUMEHEHHS MOCTI)KCHUN XUMHUH U OMOXMMHH B 00JacTH
OHMOTEXHOJIOTHH.

2. B pe3yiabrare u3ydeHusi AUCHUILIMHBI OO0y4YawUIUiicsi IO MNporpaMMe ClHelUATHTETA
JOJI2KeH:

Obnadams CIeayIONMMU KOMIIETEHIIUSAMH:

@opmMupyeMble KOMIIETEHIIUH NHauKaTopbl 10CTHKEHUS] KOMIIeTEHITU I
YK-8.1. An»anmusupyer aKTOPbl  BPEIHOI(Q
YK-8. CrnocobGeH co3maBaTh W IOJICPKHBATH Py P p peaL
BIIUSHAS 3JIEMEHTOB CpeIb oOnTanus
0C30IaCHBIC YCIIOBHS JKU3HEICSITECIBHOCTH, B TOM
(TEXHUYECKHX CPEJICTB, TEXHOJIOTUYECKUX

qHCIIC npu BO3HHUKHOBCHUH ‘IpC3BI:I‘-IB.I>iHBIX

o POLIECCOB, MAaTEPHUAJIOB, 3AHUI U COO eHuN
CUTYyaluu pon i p > 3A Pyx ’

MPUPOJIHBIX U COITUATBHBIX SBIICHUH )

OIIK-1 Criocoben anamu3upoBath,OIIK-1.1. Cucremarusupyer © aHAIU3UPYET

WHTCPIPETUPOBATh H  0000IIATh PE3yJIbTAThIPE3YIbTATHI XHUMUYECKUX IKCIIEPUMEHTOB,

OKCIIEPUMEHTAIBHBIX M PACYCTHO-TCOPETHUCCKUX|HAOIOICHUN, N3MEPEHUH, a TaKXKe Pe3yIbTaThl
00T XMMHUYECKOW HAMPABICHHOCTH pacueToOB CBOWCTB BEIICCTB U MATEPHUAJIOB

B pesynbpraTe nu3ydeHus TMCUUIUIMHBI 00y4aromuics JOKEH:

3namo:

® TEOpPETUYECKHE OCHOBBI OMOJIOTMUYECKOW XMMHUH (COCTaB U CTPOEHHE KJIETKH; CTPOCHUE U
XUMHYECKHE CBOWCTBA aMUHOKHUCIIOT, HYKJIEMHOBBIX KHUCIIOT, JIMIIUOB, YIJIEBO/IOB; CTPOCHUE U
byHKIIMM OETKOB; MEXaHMW3M M KHMHETHUYECKHE 3aKOHOMEPHOCTH (PEepMEHTATHMBHOTO KaTaau3a,
MeTaboIM3M YIJIEBOJOB U JKUPHBIX KUCIOT, MEXAHW3Mbl XPAaHEHUS U pean3alli T'€HEeTHYEeCKON
uH(pOpMaIIMK; MEXaHU3MBI JIEHCTBUS TOPMOHOB; MEXaHU3M Iepeadyd HEPBHOTO UMITyJIbCa U POJb
HEHpOMeNaTOPOB; MEXaHU3MbI AEMCTBUS JIEKAPCTB U KCEHOOMOTUKOB U UX METa00IN3M). Ymemp:

® MHTEPHPETUPOBATH COBPEMEHHBIE METOJ/bl (PU3MKO-XMMHUUYECKOTO aHallu3a COCTaBa U CTPOCHUS
0enKoB, HYKJIEMHOBBIX KHCIOT M TMOJMCaXapuaoB, a Takxke MeToasl Ha ocHoBe JIHK- TtexHomoruit
(TILIP, kmoHMpOBaHUE T€HOB, PUHTEPIPUHTHHT).

Bnaoemu:

e HaBBIKAMH PAa0OTHI C OMOTOTHIECKUMH OOBEKTAMU;

* (PU3NYECKUMHU M XUMHUYECKHMMH METOJaMU BBIIETICHUSI OMONIOTMYECKU-aKTUBHBIX COCIMHEHUN W3
PACTUTENbHBIX U KUBOTHBIX KIIETOK;

® METOJAaMHU pa3/ieleHHs] OCIKOB U HYKJIEMHOBBIX KHUCIIOT, a TaKXKe ONpeAeNICHUs] UX COJIep:KaHus B
BOJIHBIX PacTBOpax, a TAKXKe METOAAMH UICHTU(DUKAIIUN U KOTUIECTBEHHOTO OIPEICTICHIS;

® (QU3MKO-XMMHUYECKUMHU  METOJaMHU  aHalu3a  MOJIEKYJIIPHO-MacCOBBIX  XapaKTEPUCTHUK
OUOTOTUMEPOB.

3. Kpatkoe coaep:kaHue TMCHUTIMHBI:
Beenenue. Ilpeamer 6moxumun. OCHOBHBIE MOJOXKEHUS LUTOIOTMU. IIpOKapuOTHI M 3yKapuOTHI.



Knerounsle opraseiibl, UX CTpOCHUE U (PYHKIUH.

DONEMEHTHBI U MOJEKYJSpHBIA COCTaB KJIETOK. Bona, cTpoeHne, OCHOBHBIE CBOMCTBA, €€ POjb B
(YHKLIMOHUPOBAHUM JKUBBIX OPraHU3MOB. Makpo-, MUKPO- U yJIbTPAMHKPOAJIEMEHTHl UX OCHOBHbIE
byHKINN.

AmuHokuca0Thl ¥ Oenku. [lentunnas cBa3b u e¢ ocoOeHHocTH. IlepBuyHas, BTOpUYHas, TpETUYHAS
U 4YeTBepTHYHas CTPYKTypbl Oenka. Kimaccudukanus 6enkoB. @epmeHTh. OCOOCHHOCTH CTPOCHUS
(depMeHTOB M MexaHu3Mbl OuokaTanu3a. KuHeTnka MOHOCYOCTpaTHOM (hepMEHTaTHBHOM peakuuu,
ypaBHeHHe Muxasnuca-MenreH. HomenknaTypa u knaccudukanus GepMeHTOB.

KodepMeHTbl 1 BUTAMUHBI, CTPOEHHE BUTAMHHOB U KO(QEPMEHTOB, UX POJb B (PEPMEHTATUBHBIX
peaknuax 1 B OOMEHHBIX IpoIieccax.

Knaccugukanus, 6noxumuyeckre GyHKIMHA U Hanboiee BaXKHbIE PEaKLIUU YITIEBOJIOB.
Monocaxapusl, Aucaxapubl ¥ MOJIMCAXAPUIBI.

Jlunuasl. CTpyKTypa, Kiaccupukanus u Onoxumuuyeckue GyHKIMM AUNUAoB. JKUpHBIE KHCIOTHI.
CtpoeHue u CBOMCTBA KJIETOYHBIX MEMOpaH. DIKO3aHOUIBI.

HyknennoBble kucinoTsel. OyHKIUM 1€30KCUPUOOHYKIEUHOBBIX M PUOOHYKIEHMHOBBIX KUCIOT U
INPUHLIMIIBI UX CTPYKTYPHOI OpraHu3anuu.

MosnexynsipHast Ouosorust Peakuun MaTpu4HOro CUHTE3a: peIuIMKalus, TPAHCKPUIILINS, TPAHCIALMSL.
['eneTnueckuii Koa U ero oco0eHHOCTH. BUOTEXHOIOrUs U TeHHAast UHXKEHEepus.

[ToHsiTHE OMOHEOPTAHUYECKON XUMHH, KOMITJICKCHI OMOTIOIMMEPOB HITH HU3KOMOJICKYJISPHBIX
IIPUPOJHBIX BEUIECTB C MOHAMU METAJIJIOB — BaXKHEHILINE IIPEICTAaBUTEIIN.

Mertabonu3m u oOMeH BemecTB. [loHsTHE 0 MeTabonM3Me U MeTaboIruecKux myTsax. Katabomusm u
aHa0onu3M. OHepreruuyeckue OMOXMMHUYECKHE IMKIbL. MeTtabonu3M yrieBonoB. [umkonus.
JlexapOOKCHIIMpPOBAaHUE TUPOBUHOTPAJHON KHUCIOTHL. MeTa0omu3M JUNUAOB. XpaHCHHE W
pacuieruieHue kupoB. Lluki moueBuHBL. LMK IMMOHHOM KHMCHOTHL. OpraHusanus AbIXaTeIbHOU
nenu. OxucnurensHoe QochopmmupoBanne. OKHCIEHHE W OMOCHHTE3 HACHIIMIEHHBIX KHUCIIOT.
Metabonu3m OeNKOB U aMUHOKHCIIOT.

Perynsauuss OuoXuMuYecKux IpoleccoB. buoperynaropel, Kiaccuukanus: TOPMOHBI U
HelpoMenuaTopsl. MexaHu3Mbl JEIMCTBUS TOPMOHOB.

4. O0beM y4eOHOH JUCIHIJIMHBI

O0bem
Bup y4yeOHoii padoThI B 3au. B akan.
eTMHULAX yacax

O0mas TpPyA0eMKOCTh THCIUIINHBI 110 y4e0HOMY IIAHY 6 216
KonTakTHas padora (KP): 2,7 96
Jlexmmm (JIek) 0,9 32
[TpakTiaeckue 3ausatus (I113) 1,8 64
JlaGopaTtopusie 3ansatust (JIab) - -

CamocrositenbHas padora (CP): 2,3 84
Bu HTOrOBOro KOHTPOJIS: IK3aMeH 1 36

Oo0bem
Buj yueOHoii padoThl B 3au. B actp.
eTMHUIAX yacax

O01asi TPYA0EMKOCTh THCHHUIJIMHBI 10 Y4eOHOMY IUIAHY 6 162
Konrakthasi padora (KP): 2,7 72
Jlexumm (JIek) 0,9 24
[Tpaktndeckue 3anstus (113) 1,8 48
JlaGopatopusie 3ausaTus (J1ab) - -

CamocrosiTeibHas padora (CP): 2,3 63
Buja nTOroBoro KOHTpOJIsi: IK3aMeH 1 27

AHHOTanus paboudel IporpaMMsbl JUCIUILTAHBI



«BBICOKOMOJIeKyJIﬂpHLIe COCANHCHUSA

1. Hegp AUCHUIUIMHBI: - 3HAKOMCTBO CTYAECHTOB C OCHOBAaMH HAyKM O IIOJIUMEpax U ee
BOKHEHIIMMHU NPAKTUYECKUMHU MPUIOKEHUSIMH, 3HaHHE KOTOPBIX HEOOXOAMMO KaKIOMY XHMHKY,
HE3aBUCUMO OT €ro IOCIEAyIOIEeH Y3KOM clenualu3anuu. [7aBHOe BHHMMaHHUE YACIAECTCS
PACCMOTPEHHUIO OCHOBHBIX CBOMCTB BBICOKOMOJIEKYJISIDHBIX COEIMHEHMH OTIMYHBIX OT CBOMCTB
HU3KOMOJIEKYJISIDHBIX ~ BELIECTB. bosplive pa3Mepsl U LENHOE CTPOEHUE MAaKpOMOJIEKYII
00yCJIOBIMBAIOT TMOSBICHUE pAJa BaXKHBIX CHEUU(UYECKUX CBONCTB, KOTOpBIE OINPENENSIOT
NPAaKTUYECKYIO [IEHHOCTh MOJIMMEPOB KaK MaTepHAaJIOB, a TAKXKE UX OMOJIOTHYECKOE 3HAUCHHE.

2. B pe3yiabTare H3y4YeHHMs IMCHMILUIMHbI O0YYalOLIWiicsi 10 MNporpamMme CcHelHaJUTeTa
JOJIZKEH

Obnadams CIEAYIOIMMA KOMIIETEHIIUSMH:

@opmupyeMble KOMIIETEHIIUH NHauKaTopbl JOCTHKEHUS] KOMIETEeHIUI
YK-8.1. AmnamuszupyerT (akTOpbl  BpPEIHOIQ
BITUSTHUS JJICMEHTOB CpeIbI oOuTaHusl
(TEXHUYECKHUX CPEACTB, TEXHOJIOTMYECKUX
MPOLECCOB, MATEPUAIIOB, 3JaHUA U COOPYKEHHIA,
PUPOIHBIX U COLUAIBHBIX SBJICHUN)
OIIK-1 Criocoben ananu3upoBath,OIIK-1.1. Cucrematusupyer © aHaIU3UPYET
WHTEPIIPETUPOBATh M 0000IIaTh  pPe3yJIbTaThIpe3yabTaThl XUMHYECKHUX JKCIIEPUMEHTOB,
HKCIIEPUMEHTAIBHBIX U PAaCUYETHO-TCOPETHUCCKUXHAOIIOIEHUI, M3MEPEHUM, a TaKKe Pe3yJbTaThl
paboT XUMUYECKON HAIIPABICHHOCTH PacyeToB CBOMCTB BEIIECTB U MATEPUATIOB
B pesynbpraTe n3ydeHus IUCUUIUIMHBI 00y4arolnuics JOKEH:

VK-8. CrnocobeH co3maBaTh W TMOJICPKUBATH
0e30MacHbIC YCIOBUS KU3HEACATEIHLHOCTH, B TOM
yucjae TpU  BO3HUKHOBEHUU  YpE3BbIYANHBIX
CUTyal i

3namo:

® 0COOCHHOCTH (PM3MYECKUX CBOWCTB IOJMMEPOB U MX PACTBOPOB, OOYCIOBIICHHBIE UX BBICOKOM
MOJIEKYJISIPHOM Maccoil,

¢ KJIaCCH(PUKAINIO TOJIMMEPOB M UX BAKHEHUIINX MpeCTaBUTECH,

* (pU3HKO-XMMHUYECKHE 3aKOHOMEPHOCTH peaKiuil, TPUBOAALINX K 00pa30BaHHIO MAaKPOMOJIEKYII,
® 3aKOHOMEPHOCTH IPOTEKAHMS XUMUUECKUX PEaKLU C y4aCTUEM IIOJIUMEPOB.

Ymems

¢ CTPOUTH KUHETHYECKHE MOJIEIN JUIsl ONIUCAHMS MPOLECCOB CUHTE3a MAKPOMOJIEKYJL,

® IIPEICKa3bIBATh B3aUMOCBA3b CTPYKTYpa — CBOMCTBO JIJII MAKPOMOJIEKYJIIPHBIX CHCTEM.
Bnaoemu:

® COBpeMEHHOU TepMHuHONOTHENH XumMuu BMC;

® TEOPETUYECKMMH OCHOBAMHU CHUHTE3a ITOJIMMEPOB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

BBEJIEHHUE

OCHOBHBIE MOHATHUS U OIPENENIECHUS: MOJUMEP, OJIUIOMEp, MAaKpOMOJIEKYJIa, MOHOMEPHOE 3BEHO,
CTENEHb IOJUMEpPU3ALMM, KOHTypHas JUIMHA Lenu. MOJIeKyIsIpHblE MacChl W MOJIEKYJISIPHO-
maccoBble  pacmpenenenuss (MMP).  VYcpennennele — (cpeqHHE) — MOJIEKYJSIPHBIE  MacChl
(cpenneuuncnoBasi, cpeaHeBecoBas). HopmanpHoe (Hambosiee BeposATHOE) pacHpeieseHHE.
Baxneilimne cBoiicTBa MOJMMEPHBIX BEHIECTB, OOYCIOBJICHHBbIE OOJBIIMMU pa3MepaMu, LEMHBIM
CTPOCHHEM U TMOKOCTBIO MAaKpOMOJIEKYN. Posib moimMMepoB B JKMBOW NMPHUPOJIE U UX 3HAUEHHE Kak
IMPOMBIINIJICHHBIX MAaTCpHUaIoB (HJ'IaCTMaCCI)I, KaydyKHd, BOJIOKHAa MW IIJICHKH, IIOKPBLITHA, KJ'IeI/I).
[Ipenmer W 3amaunM HAyKH O BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUSX (mojuMepax). MecTo Hayku O
nojiMMepax KaK CaMOCTOATENbHOM (yHAaMEHTaIbHOM O00JIaCTH 3HAHUS Cpeau  JApPYrux
(GyHAaMEHTAIBHBIX XWMHYECKUX JAUCHUIUIMH. Ee poilb B Hay4HO-TEXHMYECKOM IIporpecce u
OCHOBHBIC HCTOPUUCCKHE OTAIIbI €€ PA3BUTHA.



KJIACCUOUKALMSA TIOJIUMEPOB

Knaccudukanus nonmMepoB B 3aBUCUMOCTH OT MPOUCXOXKICHUS, XUMHUUECKOTO COCTaBa M CTPOCHUS
OCHOBHOH 1LleNH, B 3aBUCHUMOCTH OT TOIIOJIOTMUM MakpoMosieKyd. OIHOTSDKHBIE M JBYXTSKHBIE
MaKpOMOJIEKYJIBI. [Tpupoaubie u CUHTETUYECKUE MOJIUMEPHI. Oprannueckue,
AJIEMEHTOOPTraHUYECKUE U HEOpraHUYecKHue noaumepsl. JInHeiiHble, pa3BeTBICHHBIE, JIECTHUYHBIE U
CIIMTBIE MOJUMEpPHI, ACHAPUMEPHI. ['oMOnmoIuMeEphI, CONOIUMEPDI, OJI0K- COMOJIUMEPHI, IPUBUTHIC
corosuMepsl. ['oMo1IenHbIe U TeTepoLeHbIe MOJIMMEPHI. bromomumepsl, OCHOBHBIE OMOJIOTHYECKUE
byHKIIMM  OeNKOB  PUOOHYKJIEMHOBOM U J€30KCHPUOOHYKJIEHMHOBOM  kucioT.  Kpatkas
XapaKTEepUCTHUKAa M O00JIaCTU NPHUMEHEHUs BaXHEMIINX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB
MIOJIMMEPOB.

MAKPOMOJIEKYJIbI U UX ITIOBEJJEHUE B PACTBOPAX

Kondurypanus  MakpoMmonekynbl W KOHQUTypanuoHHass  u3omepus.  JlokaibHble  H
KOH(UIypallMOHHbIE H30MEpPbl B MAKPOMOJIEKYJIAaX IOJMMEPOB MOHO3AMELICHHBIX STHJIEHOB H
queHoB.  Crepeom3oMepuss U CTEPEOPETYJIIpHBIE  MAaKpOMOJIEKYJbl.  M3oTakTuueckue U
CHUHJMOTaKTH4ecKue nonumepsl. KonpopmannonHnas usoMepus U KOHGopMalus MaKpOMOJIEKYIIb.
BuyTrpumonexynsipHoe BpalleHHe U I'MOKOCTh MakpoMoJjeKyJibl. KoanuecTBeHHbIE XapaKTepUCTUKU
rMOKOCTH MAaKpOMOJIEKYJl (CpPEeIHEKBaJpaTUYHOE pPACCTOSHHUE MEXJy KOHLIAMU LENH, paauyc
UHEPLUHUHU MaKpOMOJIEKYJIbl, CTaTUCTUYECKHH CErMeHT, NepcucTeHTHas anuHa). CBoOoaHO-
COWIEHEHHas Lelb KaK WJeaJU3UpOBaHHAas MOJAEIb TI'MOKOH MakpoMmosekyiabl. DyHKuus
pacopenenenns pacCTOSHUM MEXAY KOHIAMU CBOOOJHOCOUYJICHEHHOW Lenu (TayccoBbl KIyOKH).
Cpennue pasmMepbl MakpOMOJIEKYJIBI C YY4E€TOM IIOCTOSHCTBA BAJICHTHBIX YIVIOB. DJHEPreTUYECKHUE
Oapbepbl BHYTPEHHETO BpAIEHMsSI; MOHATHE O IMPHUPOJAE TOpMO3sliero noreHuuana. IloBoporHsie
u30Mepbl M TMOKOCTh peanbHbIX Ieneld. CBs3b TMOKOCTH (KECTKOCTH) MAaKpPOMOJIEKYJI C HX
XUMHYECKHM CTpPOEHHEM: (aKTOPHI, BIUSIOMIME HA THOKOCTh PEANBHBIX LENe. YTOpsaoYeHHBIC
KOH(pOpPMALIMU H30JUPOBAHHBIX MAKpPOMOJIEKYJ (TIOJMIENTH/IbI, OENIKU, HYKICHHOBBIE KHCIIOTHI).
[Tonmumep-nioniMMepHbIE KOMIUIEKCHI CUHTETHMUECKHUX W IMPUPOAHBIX NojaumepoB. KoomepaTuBHble
KOH(OPMAaLIMOHHBIE TPEBPALICHHUS.

MaxkpoMoseKyssl B pacTBopax. TepMOauHAMUYECKUM KPUTEPUIM pPAaCTBOPUMOCTH U JJOKA3aTEJIbCTBO
TEPMOJMHAMHYECKONH pPABHOBECHOCTH pacTBOopoB. da3oBble aMarpaMMbl CHCTEM IOJIHMEp-
pactBoputens. Kpurtuueckne Ttemmeparypel pacTBopeHHs. HeorpaHmdeHHOEe M OTpaHHMYEHHOE
HaOyxaHUe.

TepmoauHaMudeckoe MOBEJCHHE MAaKPOMOJIEKYJ B paCTBOPE M €r0 OCOOCHHOCTH IO CPAaBHEHHIO C
MOBE/IEHUEM MOJIEKYJ HU3KOMOJIEKYJISPHBIX BellecTB. OTKIOHEHHS OT UJICAIBHOCTH U UX TPUYUHBIL.
VYpaBHEeHUE COCTOSIHHS TOJMMepa B pacTBope. Btopoil BupHmanmbHbll KO3huUIMEHT U ( -
temrepatypa (q -ycioBus). HeBo3mylleHHBIE pa3Mepbl MaKpOMOJEKYJIbI B PacTBOpE M OIICHKA
IMOKOCTH.

OnpeneneHne CpeIHEUUCIOBOM MOJEKYJISPHOW Macchl U3 JAHHBIX [0 OCMOTHYECKOMY JABJICHHIO
pacTBOpPOB MOJIMMEPOB. 3aBHCHUMOCTb PacTBOPUMOCTH OT MOJIEKYJISIPHOM Macchl. PU3HKO-
XUMHUYECKHE OCHOBBI (PPaKIIMOHUPOBAHUS TOJUMEPOB.

CBeropaccessHHE KakK METOJl OIpPENEICHHS CPEIHEBECOBOM MOJIEKYISIPHOM MAacChl IOJIMMEPOB.
Omnpenenenue pa3sMepoB MaKpOMOJIEKYJI.

['maponvHaMuyecKue CBOMCTBA MAaKpOMOJIEKYNl B pacTBOpax. Bs3KOCTh pa30aBIE€HHBIX PAacTBOPOB.
IIpuBeneHHass © XapaKTepuUCTHUYECKass BA3SKOCTU. CBsA3b XapaKTEPUCTHYECKOW BSA3KOCTH C
MOJIEKYJISIDHOM Maccoil M CpeJHMMH pa3MepaMu MakpoMoOJIeKyld. BHCKo3uMeTpus Kak MeEToJ
OTpefieNieHUs] CPeIHEBA3KOCTHON MOJIEKYISIpHOM Macchl. Juddys3uss MmakpoMonekya B pacTBOpax.
['enpnponukatomas xpomarorpadus 1 GpakiHOHUPOBAHUE MTOJTUMEPOB.

CenumMeHTarsi MakpoMoJsIeKyn (yiabTpaneHTpudyrupopanue). OnpeneneHrne MOJEKYISPHBIX Macc
METO/IaMU yJbTpaleHTpudyrupoBanus u quddysuu.

HNonusyromuecss MaKpOMOJICKYJbI  (TTOJMAJIEKTPOIUTHI). XHUMHYECKHE U (U3UKO-XHUMHYECKUE
0COOEHHOCTH TOBEIEHUs] MOHM3MPYIOUIMXCS MAaKpOMOJIEKYN (TIOJIMKHUCIIOT, MOJUOCHOBAHUN M X
coneit).  KonnyecTBeHHbIE  XapaKTEPUCTUKU  CHUJIBI  TMOJMKUCIOT U TOJMOCHOBAHHM.
DJeKTpocTaTHUeCcKasi SHEPrusi MOHU3UPOBAHHBIX Makpomoiekyia. Crneunpuyeckoe CBsI3bIBaHUE



npotuBonoHOB.  KoomepaTuBHble ~ KOH(GOpPMAlMOHHBIE  MpPEBPALICHUS  HOHU3UPYIOLIUXCS
NOJUIENITHAOB B  pacTBopax. M3oanmekTpuueckas U W30MOHHas Touka. AmdoTepHbIe
MOJIUAJIEKTPOJIUTHI.

KoHueHTpupoBaHHblE  pacTBOpbl  IOJMMEPOB M reiad. Acconuanuss MakpOMOJEKYl B
KOHIIEHTPUPOBAHHBIX PAacTBOpPaxX M CTPYKTypooOpazoBaHue. JKHUIKOKPUCTAIUIMUECKOE COCTOSIHHE
KECTKOICTIHBIX TOJIMMEPOB. JIMOTpPONHBIE >KUAKOKPUCTAUIMYECKHE CHCTEMBI M UX (Da3oBbIe
quarpamMmbl.  OCOOEHHOCTH PEOJIOTMUECKUX M MEXaHHMYECKHX CBOMCTB KOHLEHTPUPOBAHHBIX
pacTBOpPOB.

HOJUMEPHBIE TEJIA

CtpykTypa U OCHOBHBIE (DU3MUYECKHE CBOWCTBA MOJIUMEPHBIX Teld. OCOOEHHOCTH MOJIEKYJISIPHOTO
CTPOCHHS TOJIMMEPOB M TPHUHIIMITEI YITAKOBKA MaKpOMOJIEKYJI. AMOpPQGHBIE M KPUCTALTUYCCKHE
MOJIUMEphl.  YCJIOBUSA, HEOOXOAMMBIE [UIsl  KpUCTAIM3allMK  MOJIUMepoB. Temmeparypa
KpUCTAJUIM3allMM M Temmeparypa tuiaBieHus. CTpykTypa U HaJIMOJEKYJSIpHAs OpraHu3aius
KPUCTAJUIMYECKUX  NOJMMEpoB. Pa3nmuumsg W CXOACTBO B CTPYKTYPHOM  OpraHu3aluu
KPUCTAJUTMYECKUX U aMOP(HBIX  MOJUMEPOB. TEpPMOTPOMHBIE  KUIKO-KPUCTAJUIMUECKUE
(Me30oMopdHBIC) TTOJIMMEDHI.

CpotictBa aMOp(MHBIX MOMMMEpPOB. Tpu (U3MUECKHX COCTOSHUSA. TepMOMEXaHWYCCKUE KPHUBBIC
aMOp(HBIX MOJIMMEPOB.

Bricokoanactuueckoe COCTOSIHUE. TepMmoguHamuka 51 MOJIEKYJISIPHBIA MEXaHHU3M
BBICOKOAIACTUYECKUX Aedopmaruii. DHTponuiiHas MPUPOAa BBICOKOAIACTUYHOCTH. CBSI3b MEXKIY
PaBHOBECHOU YIIPYrou CUiioN U y/uyinHeHueM. HikHuii mpenen MONeKyJISpHBIX Macc, HEOOXOUMBIX
JUISl TIPOSIBJICHUSI BBICOKOAJIACTUYHOCTU. PenakcallMoHHbIe SIBIEHUS B MONMMepax. MexaHudeckue u
JIUBJIEKTpUYECKHE noTepu. [[puHIuMIT TeMnepaTypHO-BpEMEHHON CYNIEPIIO3HUIIUU.

Creknoo0pazHoe cocrosinue. OCOOEHHOCTH MOJUMEPHBIX CTEKOJI. BBIHYXIEHHas 3JaCTUYHOCTh U
WU30TEPMBI  pacTsoKeHUs.  MexaHw3M  BBIHYXKIEHHO-dmactudeckoi  aedopmarmu.  Ilpenen
BBIHYKJICHHOM 3JIACTUYHOCTU. XPYIKOCTb ITOJTUMEPOB.

Bssko-Tekyuee cocrosHue. MexaHu3M BA3KOrO TeueHUsA. KpHBbIE TEUYEHUS  MOJUMEPOB.
3aBUCUMOCTh TEMIEPATYPhl BSI3KOTO TEUEHUS OT MOJIEKYJISPHOH Macchl. AHOMAaIUU BSI3KOTO
TeueHusi. QopMOBaHUE U3JEIUHN U3 MOJUMEPOB HA PEKUME BSI3KOTO TEUEHHS.

[Tnactuduxanus nomumepoB. [IpaBuna oOBEMHBIX M MOJSPHBIX JoNell. MexaHW4ecKhe MOJeNnu
aMOpP(HBIX MOJMMEPOB.

CBoiicTBa KPHUCTANIMYECKUX TOJUMEPOB. TEpMOMEXaHUUYECKHE KpPUBBIE KPUCTANIMUECKUX U
KPUCTAJUTH3YIOMINXCST aMOP(PHBIX MOIMMEpOB. M30TepMbl pacTsXKeHUsT M MOJICKYJISIPHBIM MEXaHU3M
"XOJIOAHOTO TeUEHHUA'" KPUCTAIUNIMYECKHUX MTOJIMMEPOB U MOJMMEPHBIX CTEKOJI ITPU PACTIKEHUH.
JloJIrOBEYHOCTh MOJMMEPHBIX MaTepuanoB. MexaHusMm pazpyiieHus noaumepoB. OpueHTUPOBAHHbBIE
CTPYKTYPBI KPUCTAJUNIMYECKUX U aMOP(HBIX MOTUMEPOB.

AHU30Tponusi MexaHuueckux cBOMCTB. CmnocoObl opueHTauuu. IlpuHIUNBl  QopmMoBaHUS
OpPUEHTUPOBAHHBIX BOJIOKOH U TUICHOK W3 paciiaBoB M pacTBOpoB. OcobeHHOCTH (HOPMUPOBAHUS
KUJKOKPUCTAJUTMYECKOW  (pa3bl;  TMOJYyYEHHE  CYMEPIPOYHBIX  BOJOKOH U IIJIACTHUKOB.
Komnosunmonnsie Marepuansl. [IpuHIune popMoBaHUs MOIMMEPOB, HATIOJTHEHHBIE MTOJTHUMEPHI.

XUMHNYECKHWE CBOMCTBA 1 XUMHUYECKHUE IMMPEBPAIIIEHUS ITIOJIMMEPOB
XHUMHUYECKUE pEaKlMM, HE MPUBOIAIIME K M3MEHEHUIO CTENEHHU IMOJIMMEPHU3ALUN MAaKPOMOJEKYI:
NOJMMEPaHAJOTMYHbIe MPEBpAIleHUs] U BHYTPUMOJIEKYIApHBbIE mpeBpamieHus. OcobeHHocTH
pPEaKMOHHOM CIOCOOHOCTH (PYHKIIMOHAJIBHBIX TPYIIIT MaKpPOMOJIEKYIL.

[TpuMeps! HCTIONB30BaHMsI MOJIMMEPAHAIOIMYHBIX MTPEBPALIEHUN U BHYTPUMOJIEKYJISPHBIX pEaKIUil
JUISl TIOJTYYE€HHSI HOBBIX TIOJINMEPOB.

XVMMUYECKUE pEaKLUUU, NPUBOASIIINE K HM3MEHEHHMIO CTENEHU IOJIMMEPU3ALUNd MaKpPOMOJIEKYI.
Hectpykuuss nonuMepoB. MexaHW3M LENMHOW M CIy4YalHOM JecTpyKuuu. Jlemommmepusanus.
TepmookucnutensHass W (HoTOXMMHUYECKas JecTpykuus. MexanonecTpykuus. [IpuHIMIIEL
cTabUIN3aluu NOJIMMEPOB.

CummBaHue TOIUMMEPOB  (BYJIKAaHU3aLMA  KAaydyKOB, OTBEp)KIEHUE  DJIOKCHUIHBIX  CMOJ).



Hcrionb30BaHHE XUMUYECKHUX PEAKLIUNA MAKPOMOJIEKYJI JUIsl XUMHUYECKOTO U CTPYKTYpPHO-
XUMHUYECKOT'0 MOJU(PHUIIMPOBAHUS ITOJIMMEPHBIX MaTepHuasioB U u3aenuii. [lpuButie n 610K-
COTIOJIMMEPHI - OCHOBHBIE TPUHIIUITBI CHHTE3a U (PU3UKO-XMMHUECKHE CBOICTBA.

CHUHTE3 IIOJIUMEPOB

Knaccugukaius OCHOBHBIX METOJIOB ITOJIyYEHHsI TOJTUMEPOB.

[Tomumepusanusa.  TepmoauHamuka — nonuMepusauud.  [lonatme 0 IOJIMMEPHU3ALMOHHO-
JIEIIOJIMMEPU3ALIUOHHOM PAaBHOBECHH.

Knaccugukarus nenHsix NOIMMEPU3aLMOHHBIX IPOLIECCOB.

PanukansHas  nonumepusanusd.  MHunuupoBaHue — paguKanbHOM — mojauMepusanuu.  Twmsl
UHUIKMATOpoB. Peakuun pocra, oOpbiBa U nepefauu uenu. KuHetnka pagukalbHONW MONIMMEpU3aLUU
IIPU MAJIbIX CTENEHsX IpeBpaiieHus. [[oHATHE 0 KBa3UCTAaMOHAPHOM COCTOSHHMM. MoOneKyisspHas
Macca M MOJIEKYJISIPHO-MAacCOBOE pPACHpPEesIeHUEe NOJIMMEPOB, 00pa3yrOIIMUXCS MPU paauKaIbHON
nonumepu3amy. [lonuMepusanus npu riayoOKHUX CTENEHAX MPEBPAIICHUH.

PeakiimonHas crnocoOHOCTh MOHOMEPOB U Pa/INKAJIOB.

PanukanpHas cononumepusanus. Y paBHEHHE cocTaBa connoinMepoB. OTHOCUTENbHbIE pEaKIIMOHHbIE
CHOCOOHOCTH MOHOMEPOB M pajuKajioB. Pojib cTepudeckux, MOJSPHBIX U JIPYTUX (PAKTOPOB; cxema
Q-ec.

Crioco0bl poBeIeHNs OJTMMEPHU3ALMU: B Macce, B paCTBOPE, B CYCIIEH3UH U B AMYJIbCHH.
Karnonnast nonmumepusanus. XapakTepucTHKa MOHOMEPOB, CIIOCOOHBIX BCTYNaTh B KATUOHHYIO
noauMepusanuio. KaraausaTopel U cokatanu3aropbl. PocT u orpaHuueHue pocra Lenei npu
KaTHOHHOU nosmMmepusanuu. BiusHue npuposl pactBoputesnd. Kuneruka npouecca. AHMOHHas
HnoJuMepHu3alys. XapakTepucTHKa MOHOMEPOB, CIIOCOOHBIX BCTYMATh B aHUOHHYIO MOJIMMEPHU3ALIHUIO.
KaranusaTopsl aHMOHHOM nonumepu3annu. HUnuupoBaHue, pocT U OTPaHUYEHUE POCTA LENEeH IIPU
AHMOHHOW mosiuMmepu3anuu. "YKusble renu'.

KoopauHanioHHO-HOHHAsT TOJUMEpU3alMsi B IMPUCYTCTBUM TIOMOI€HHBIX M T€TEPOreHHBIX
karanu3aTopos tuna [{urnepa-Hatra. [IpyHImns! cuHTE3a CTEPEOPEryIAPHBIX IOJIUMEPOB.
Oco0eHHOCTH NOHHOH MOJIMMEPU3aLUU [IUKINYECKUX MOHOMEPOB.

[TonmukonaeHcanusd. Tunsl peakuuil NOoaUKOHAEHCAUUU. OCHOBHBIE Pa3IN4Msl MOJIMMEPU3ALMOHHBIX
51 MTOJIMKOHICHCAIIMOHHBIX IIPOLIECCOB. TepmoanHamuka MTOJINKOHICHCAIIUU "
MOJIMKOHICHCALIMOHHOE ~ paBHOBecHe.  MonekynsapHas Macca U MOJEKYJISPHO-MaccOBOE
pacrpenelieHHe  NpH  NOJUKOHJAeHcannu.  KuHermka — nosmkoHnaeHcaumu.  IIpoBeneHue
NOJIMKOHJICHCAIIMH B pacIllaBe, B pacTBOPE U Ha TpaHUILIE pazjerna ¢a3s.

3AKVIIOYEHUE

CoBpeMEHHbIE TEHIEHIMM M HOBBIE HANpaBlIeHUs B Hayke O nonuMepax. IlepcrnekTussl
IIPOMBILIEHHOTO IPOU3BO/ICTBA MTOJIMMEPOB.

4. O0beM y4eOHOI TUCIUTLTHHBI

. B 3au B akagem.

Buabl yueOHoii padoThI eMHILAX aacax
O0mas TpPyA0EMKOCTh THCHUIINHBI 110 y4e0HOMY IIAHY 4 144
KonTakTtHas padora (KP): 1,8 64
Jlexumn (JIek) 0,9 32
[IpakTuueckue 3ansatus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44
Bu1 KOHTPOJIA: IK3aMeH 1 36

Bujabl yueoHoii pagoTbl B 3au B acrp.

eTMHHIIAX yacax
O01as TPYA0eMKOCTh TUCHUILINHBI 10 Y4eOHOMY IJIaHY 4 108
Konrakthas padora (KP): 1,8 48
Jlexumm (JIek) 0,9 24
[TpakTueckue 3anarus (113) 0,9 24




CamocrosiTenbHas padora (CP):

1,2 33

Bua KOHTpOJIS: IK3aMeH
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AHHOTanus pabouei mporpaMmMbl JUCITUTITMHBI
«XHuMHYecKas TeXHOJIOTHs»

1. He.ﬂb AUCHUIIJIMHBI - TIOJIYYCHHC 3HaHUH B

obnacTu pcainnsanun XUMHKO-TEXHOJOTMYCCKUX

MPOLECCOB C Yy4YeTOM (PU3UKO-XUMHUYECKUX OCOOCHHOCTEM MpPOTEKAIOUIMX peakluuid, BbIOOpa

ONTUMAJIBHBIX YCIOBUM pean3yeMbIX IIPOLIECCOB,

BbIOOpa 3(PPEKTUBHBIX PEAKTOPOB, MIPHOOPETEHHUS

HABBIKOB B COCTABJICHUU MaTepUATbHBIX M TEIUIOBBIX OAlaHCOB, B pacueTe MPOIECCOB M PEaKTOPOB

Ha OCHOBC MAaT€MaTUYCCKOIO MOJACINPOBAHUA,

3Hepr0066pera}oumx XHUMHKO-TEXHOJIOTUYCCKUX

NOJIydeHUSI 3HAHWK B 00JacTH pa3padOTKH
cucreM (XTC), 0e30TXOAHBIX W MaJIOOTXOJIHBIX

TEXHOJIOIMI Ha IPUMEPE COBPEMEHHBIX ITPOU3BOCTB.

2. B pe3yabTare u3ydYeHUS] AMCUMIUIMHBI o00ydaolmiics 10 MporpaMMe CcrelUAJIHTETa

HOJI/KECH:

Obnadams CIEeayIONMMU KOMIIETEHIIUSIMH:

@®opMupyeMble KOMIIETEHIIHMU

NuaukaTopsl 10CTHKEHUS KOMIIeTEeHIUH

YK-2. CriocobeH ympaBisiTh MPOEKTOM Ha BCEX
HTamax ero >KM3HEHHOTO IUKJIa

YK-2.1. ®opmynupyeT Ha OCHOBE MOCTaBJIEHHOM
npoOsieMbl MPOEKTHYI 3aJadyy U Crocod eg
pellleHusT  4Yepe3  pealu3alii0  MPOEKTHOTrQ
YIIpaBJICHUS

VK-2.2. Pa3zpabaTbhiBacT KOHIICTIIHIO IMPOCKTA B
pamMkax 0003HAYCHHOH TPOOJIEMBI: (GOPMYIHUPYeET
1enb, 3aJaud, OOOCHOBBIBACT AaKTyaJbHOCTbD,
3HAYMMOCTb,  OXXHJA€Mble€  pe3yJbTaThl W
BO3MOXKHBIE cPepbl UX TPUMEHEHUS

YK-2.3. Ilnanupyer HeoOXOIUMBIE PECYPCHI, B
TOM YHCJI€, C YIETOM UX 3aMEHSEMOCTH

OIIK-1 Crnocoben AHAJIN3UPOBATH,

MHTEPIPETHPOBaTh M 0000IIAaTh  Pe3yJbTaThl

OKCIICPUMCHTAJIBHBIX H PACUCTHO-TCOPCTUICCKUX
a00T XMMHUYECKOH HalpaBIEHHOCTH

OIIK-1.1. CucrematusupyeT H aHAIU3UPYET
pE3yJIbTaTh XUMHYECKHX JKCIIEPUMEHTOB,|
HaOJI0/IEHUH, U3MEPEHHH, a TAKXKE Pe3yIbTaThl
[pacueToB CBOWCTB BEUIECTB U MAaTEPHUAJIOB

HHTCPIPCTUPOBATL IMOJIYUYCHHBIC PC3YJIbTATLL
HCIIOJIb3OBAHUEM TCOPCTUUCCKHUX 3HAHWN H

(¢

OIIK-3.1. [IpuMeHseT  TEOpETHYECKHE W
OIIK-3 CnocobeH  NpPUMEHATb  PACYETHO-MONTYIMIUPUYSCKHE MOJICIU TPH PELICHHU 3a/1aY
TEOPETUYECKHE METOJIbI JJISl U3YUYEHUS CBOMCTB  (XUMHUYECKOW HAIPaBICHHOCTH
BEIIIECTB ¥ MPOIECCOB C UX yJYacTHEM, OIIK-3.2. Hcnons3yer CTaHJapTHOE
MCMOJb3Ysl COBPEMEHHOE IPOrpaMMHOE IPOTPaMMHOE obecrieyeHne 17l
oOecrieyeHne u 0a3b1 JAHHBIX/CTIEUAIM3UPOBaHHbIe  0a3bl  JaHHBIX  TpH
npo¢eCCHOHATIBHOIO Ha3HAYECHHUS pereHnH 3a1a4 npoeCCHOHATBLHOH]
NeSITeTTbHOCTH
OIIK-4  CnocobeH  1ulaHuUpoBaTh  paboTBHI
XUMHYECKON HAalpaBJIeHHOCTH, 00padaThiBaTh M OIK-43. VETepnperupyer pEaYILTATH

XMMUYECKUX HAOMIOJCHUH C HCHOJIb30BAHUEM
(bu3nYECKUX 3aKOHOB U MPECTABICHUN

peleHus 3a1a4y npodeccroHanbHOM

MPAaKTUYECKUX HaBBIKOB pereHus
MaTeMaTHYECKUX U PU3UUECKUX 3a/1au

OIIK-5Cnocoben ucnonb3oBateOIIK-5.1.  Hcnonszyer  coBpemeHHble  |TA
WH(POPMAIMOHHBIE 0a3bl NaHHBIX W aJalTHPOBATRTEXHOJIOTHH  TpH  cOope,  aHaiIm3e u
CYIIECTBYIOIIME TPOTrPaMMHBIE MPOAYKTHl JIANPEACTaBICHUM  HHGOpMAIMM  XUMHUYECKOT(

npoduis, cobo1ast HOPMbI U TpeOOBaHUS

NEesSTeTLHOCTH C YY€TOM OCHOBHBIX TpeOOBaHUU

nH(pOpMalOHHON 06€30MacHOCTH




WH()OpPMAITMOHHOM O€30MTaCHOCTH OIIK-5.4. Ucnons3yer COBPEMEHHBIE
BBIUMCIUTENLHBIE  METOABl  ANsi  00paboTKH
TTAaHHBIX XHUMHAYECKOTO IKCIICPUMEHTA,
MOJICTTMPOBAHUSI CBOWCTB BEIIECTB (MaTepHAIIOB)
U TIPOIIECCOB C UX yYaCTHEM

OIIK-6.1. TlpencraBnsieT pe3ynbTaTbl padbOTH B
BUJIC OTYETa 110 CTAHJAPTHOU (OpME HA PYCCKOM
SI3BIKE

OIIK-6.2. [Ipencrasnser nHpopmaIuig
XUMHYECKOTO COJICPIKaHUs C y4eTOM TpeOOBaHUN
OonbmorpaduuecKoi KyJbTyphl

OIIK-6 CnocobeH TMpeaAcTaBIsATh PE3YJIbTATHI
Mpo(ecCHOHANLHOM JACSITETFHOCTH B YCTHOU W
MUCbMEHHOU (hOpME B COOTBETCTBUU C HOPMaMHU U
MpaBUJIaMd, MPUHSATBIMA B MPOPECCHOHATHHOM
cool1ecTBe

B pe3ynbraTe n3ydeHus TUCHMILTHHBI 00YyJaIOIIMNACS TOJKEH:

3name:

-OCHOBBI TCOPHH XUMHUYECKHX IIPOIECCOB U PEAKTOPOB;

-MCTOAOJOTHUIO UCCIICIOBAHUS B3aI/IMOI[eI\/JICTBI/I$I XUMHNYCCKUX HpeBpaHICHI/Iﬁ n HBJ’IGHI/If/'I HepeHoca Ha
BCEX MAaCIITAOHBIX YPOBHSIX;

-METOJIMKY BBIOOpA peakTopa U pacucTa Mmporecca B HeM;

-OCHOBHBIC PEAKIIMOHHBIC IIPOIECCH M PEAKTOPhI XUMHUYECKOU U OMOTEXHOJIOTHH;

-OCHOBHBIC TIPUHIIMITBI OPTaHU3alUU XUMHUYECKOTO TIPOM3BOJICTBA, €r0 HEPAPXUUYECKYIO CTPYKTYDY,
METO/BbI OIIEHKH 3()(hEeKTHBHOCTH MPOU3BOICTBA.

Ymemes:

-paccuuTaTh OCHOBHBIC XapaKTEPUCTUKU XMMHYECKOTO TPOIIeCcca;

-BeIOpaTh 2 (HEKTUBHBIN THI pEaKTOPa;

-IPOBECTH PACUCT TEXHOJOTHUECKHUX MTapaMeTPOB IS 3aJIaHHOTO MTPOIIecca;

-OMpeIeIUTh MapaMeTphl HAWTYUIIEH OpraHu3alny Iporecca B XUMHUECKOM PeaKkTope.

Bnaoemo:

- MeToJaMu aHaK3a 3 (HEKTUBHOCTH pabOThl XUMUYECKUX TTPOU3BOJICTB;

-METOJlaMHd  pacyeTa ¥ aHaju3a TMPOIECCOB B XHUMHUUYECKHX pEaKTopax, OIMpeaeicHus
TEXHOJIOTHYECKUX ITOKa3aTeNeH;

-METOJIaM1 BBIOOpPA XUMHYECKUX PEAKTOPOB.

3. Kpatkoe coep:kaHue TUCHUTLIHHBI
Pa3nes 1. XumMu4eckasi TEXHOJIOTHSA M XUMHYECKOe MPOU3BOCTBO

OcCHOBHBIE ONpEENICHHS U MOJOXKEHHUs. XUMUYECKas TEXHOJIOIUs KaKk HayKa: OOBEKT U3ydeHUs,
1enb U MeToJibl. OOBEKT XMMUYECKOW TEXHOJOTUU - XMMHUYECKOe MPOU3BOACTBO. MexoTpacieBoit
XapakTep XUMHUYECKOH TeXHOJIOTMH. MecTo XMMHUYECKOH TEXHOJOIMH B NPOMBILIUIEHHOU cdepe u
METOJIOB XHMHUYECKOM TEXHOJOTMM B HEXMMHMYECKHUX OTpacisix MPOMBIIUIEHHOCTH. MeTo/ibl
XUMHUYECKON TexHOoJMoruu. CUCTeMHBIH aHanu3, (GU3MYecKoe W MaTeMaTH4ecKoe MOJEeNUpOBaHHE,
ONpesieiecHue U OCHOBHBIE MMOHSTHS, UX MECTO B HHXEHEPHO- XMMHUYECKHUX MCCIEAOBaHUAX H
pa3paboTkax. MecTo M 3Ha4eHHWE HATYPHOTO M BBIYUCIMTENBHOTO 3KcrepuMeHTa. ConepikaHue u
3a/1auu yaeOHOTO Kypca.

Xumuueckoe MpousBocTBo. OOmas crpykrypa ¥ (yHKIMOHAJIBHBIH COCTaB XMMHUYECKOTO
pou3BoJcTBa. OCHOBHBIE MOJCUCTEMBI XMMHUECKOTO MPOU3BOJACTBA. OCHOBHBIE TEXHOJIIOTUYECKUE
KOMIIOHEHThI. KadecTBEHHbIE M KOJWYECTBEHHBIE IIOKA3aTEIM XUMHYECKOIO IPOU3BOJCTBA!
TE€XHOJIOTHYECKHE, SKOHOMHYECKHE, SKCIUTyaTallUOHHBIE, COIMalIbHbIe. XUMHKO-TEXHOJOTUYECKHI
nporecc. Kiaccuduxanus 0CHOBHBIX MTPOIIECCOB XUMHUECKOW TEXHOJIOTHH.

ChIpbeBble pecypcehl, BoJla U SHEPIHsl B XMMHUYECKOM Ipou3BojicTBe. Kiaccudukanus crlpbeBbIX
pEeCYpCoB MO pPA3JIMYHBIM MpHU3HAKaM - (Ha30BOMY COCTOSHHIO, MPOUCXOXKICHUIO, HCTOUHHUKAM.
[TonsiTre, CynHOCTh U IPUMEPHI YTIYOJIEHUS UCIIOJIb30BAHUS ChIPBS.
3Ha4YeHUe U MCIIOJIb30BaHUE BOJbI B XMMUYECKUX MPOU3BoAcTBaX. McTounuku Bojbl. TpeGoBaHus Kk
TEXHOJIOTHYECKON U ObITOBOM Boje. IIpomblliuieHHas MOArOTOBKA BOABI U METObI €€ OYHCTKH OT



npuMmeceid. OCHOBHBIE METOAbl KOHTPOJS KauyecTBa BOJbL. ODKOHOMHS BOJOMOTPEeOJICHHUS B
npou3BoIcTBE. Bog10o0oOOpPOTHBIE CUCTEMBI.

Buael 1 MCTOYHHMKHM SHEPIMM B XUMHUYECKOM MPOMBIIUIEHHOCTH. MacmralOpl moTpeOieHus u
CrocoObl  YMEHBILIEHUS OJHepreTuueckux 3arpar. CyIIHOCTh W TNPUMEPHl pEreHepauuu u
peKynepanuu sHeprui. BropruuHble 3HEPreTHYecKue pecypcesbl.

Pa3nen 2. TeopeTrnueckne 0CHOBbI XUMHYECKUX MPOLECCOB U PEAKTOPOB

OU3UKO-XUMUUECKUE 3aKOHOMEPHOCTH XHMHUYECKUX IMPEBpAICHU - CTEeXHUOMETPUYECKHUE,
TepMOJMHAMUYECKHE, KHuHeThueckue. [lokasaTenn XMMHUYECKOro MpEeBpalleHUs - CTENEHb
MPEeBpAICHHsI, BBIXOJ MPOJYKTa, MHTErpalibHas U nuddepeHnaibias CeIeKTUBHOCTH, CKOPOCTH
pEeaKLMK U MPEBPALICHUS PEAreHTOB.

XuMu4eckue mporecchl. XUMHUSCKUN Tpolecc - ompenencHue. Kmaccupukanus XUMHUECKUX
IPOLECCOB IO pPAa3jIMYHbIM [PU3HAKaM - XUMHUYECKMM (BHUJ XHMMHYECKOM peakiu,
TEPMOJMHAMHYECKHE XapaKTEPUCTUKU, CXeMa TpeBpalieHuil) u (pa3oBbIM (YHCIO M arperatHoe
cocTtosiHUE a3).

["omorenHsIi XxuMudeckuii npouecc. OnpezeneHue U NpuMepsl. BinsiHrue XUMUYECKUX MPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl HHTEHCHDUKAITIH.

[TorsiTHE ONTUMANBHBIX TeMIieparyp. OnTuMaIbHBIC TEMIIEPATYPHI IUIT 00PATUMBIX U HEOOPATHUMBIX
9K30- U SHAOTEPMUUYECKUX PEAKIIHI.

['eTeporennsiii (HEKaTaTUTHYECKUN) XUMUUYECKHM Tipouiecc. Omnpezenenne u npumepbl. CTpyKTypa
mpoiecca U ero cocrapisomue (ctaaun). HaGmromaemas CKOpOCTh XMMHUYECKOTO IPEBPAIICHHUS.
O6nactu (peXUMBI) TPOTEKAHUS MIPOIIECCa, TUMUTUPYIOIIAs CTAIUS.

['eTeporeHHbli XMMHUUYECKH mporece "ra3 (KUAKOCTh) - TBepaoe". OOOCHOBaHWE, MOCTPOCHUE U
aHaJIM3 MaTeMaTH4eCKOM MoJenu s peakuuid ropeHus (Mozens "cxumaromasicss cdepa') u
TOMOXUMHYECKOH (Mozens "c HeB3ammojeiicTByromuM siapom"). Habmromaemass ckopocThb
MpEBpaIICHAs, BpeMsl MPEBPAlICHUS W TYTH WHTCHCHU(DUKANMKM IS pPa3lIu4dHBIX  oOjacTei
MpOTEKaHus IpoLecca.

['eTeporeHHblii XUMHYECKHUI TIporiece "ra3 (KUIKOCTB) - KHAKOCTh". OOOCHOBaHUE, MOCTPOCHHUE U
aHaM3 MaTteMaTHueckoi mojenu. HaGmromaemas CKOpOCTh IMpeBpamieHust U 00JacTH MPOTEKaHUS
nporecca. [lytn nuHTeHcubuKanuu Uit pa3aMdHbIX PEKUMOB MpoIiecca.

Karanutnueckwnii nporecc. Onpezenenne, KiaccuPpukaims, IpuMepsl.

['ereporeHHplii KaTanu3 Ha TBepAOM KaTanuzarope. (OOOCHOBaHHE, TOCTPOCHHE U aHAIU3
MaTeMaTUYeCKOW MOJIETTM Ha KAaTAJMTUYECKOW MOBEPXHOCTH W B MOPUCTOM 3€pHE KaTaau3aropa.
Habmroaemasi CKOpoCTh MpeBpaiieHuss U 00iacTu npoTekanus nporecca. CTeneHb UCIOIb30BaHUS
BHYTpEeHHEH moBepXHOCTH. [IyTH MHTeHCUPHUKAIUK KaTATUTUUYECKUX MPOIIECCOB.

XuMuyeckue peaktopbl. OmnpeneneHHe U Ha3HAYeHHE XUMHUYEecKoro peaktopa. O030p THIOB
XUMHUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE JJIEMEHTHI (pEaKIIMOHHAs 30HA, YCTPOWMCTBA BBOJA W
BBIBOJIa, CMEIIICHUS, Pa3AeNICHUs U paclpeeNeHHs TTOTOKOB, TEJI000OMEHHBIE AJIIEMEHTHI), OCHOBHBIE
MIPOIIECCHI U SIBJICHUS B HUX.

CucreMaTu3zalys MpoIeccoB B XMMHUECKOM PEaKTOpe MO MacHTady MX MPOTEKaHUs: XUMUYECKas
peakuus, XUMUYECKUH Mpoliecc B 3JIEMEHTApHOM 00beMe, MPOIECCH B PEaKLIMOHHOM 3JIEMEHTE U B
peakTope B IIE€JIOM, - HUX B3aUMOCBS3b M HepapXHueckas CTPYKTypa MaTeMaTH4eCKON MOoJenu
npoiiecca B peaktope. [Ipumepsl mpo1ieccoB B pa3iuyHbIX BUJIAX XUMHUYECKUX PEAKTOPOB.
Knaccudukaius nporieccoB B peakTopax Mo pa3IudHbIM MPU3HAKAM - BUJ XMMHUYECKOTO MpoIiecca,
OpraHu3aIys MOTOKOB PeareHTOB (CXeMa JBM)KCHHUSI PETEHTOB Yepe3 PEaKTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHW3alus TEIUIOBBIX MOTOKOB (TEIJIOBOM PEXHUM, CXeMma TeriooOMeHa),
CTaIlMOHAPHOCTH MpoIiecca.

O06ocHOBaHME U TTOCTPOCHHE MaTEMaTHYEeCKONH MOJENH IMpollecca B PEakTopax pa3IMyHOro THUIA KaK
CHUCTEMBbl YpaBHEHHH MAaTe€pHaIbHOTO U TEIUIOBOTO OallaHCOB HA OCHOBE JaHHBIX O CTPYKTYpE
MOTOKA, XMMUYECKUX MPEBPALLEHUSX, IBICHHUIX MEPEHOCA TEIJIa U BEIIECTBA U UX B3aHUMOJICHCTBUH.
CucremaTtu3zanus U Kinaccudukaiys MaTeMaTHYeCKX MOJIENIEH MPOIIECCOB B PeakTOpax.
W3oTepMuueckrue MpOIECChl B XMMHUYECKOM peakTope. BiusHue CTpyKTyphl MOTOKa (MAealbHOE
CMEIIIEHUE U BBITECHEHHUE), CTAIIMOHAPHOCTH TIporiecca (MPOTOYHBIN U IEPUOTUIECKUI), TaApaAMETPOB
U YCJIOBMI MPOTEKaHMs Tpoliecca (TeMreparypa, KOHIEHTpaIus, JaBleHHe, 00beM PeaKIIMOHHOM



30HBI, BpEMs), BUJIa XUMHUECKOU peakiuu (IpocTast U CIOXKHasA, oOpatumas 1 HeoOpaTumas) U ee
nmapaMeTpoB Ha MNpouiiM KOHIEHTpallMid W TIOKa3aTeNu IMpolecca B peakTope (CTerneHb
MpeBpalleHHs], BBIXOJI IPOJYKTa, CEIEKTUBHOCTD Mpoliecca). OCHOBBI pacuera Mpoliecca B peakTope.
Comnocrasnenue 3pGEKTHBHOCTH MPOIECCOB B PEAKTOPaX HICATHHOTO CMEIICHUS M HACATBHOTO
BBITECHEHUS.

Hewuszorepmuueckue mnpouecchl B XMMHUYECKHX peakTopax. OpraHu3aiusi TEIJIOBBIX IOTOKOB U
PEKUMOB B XHMHUYECKUX peakTopax. Pacmpenenenue TemmepaTypbl, KOHIEHTpAUUNH H CTEHEHH
MPEBPAICHHS] B PEAKTOPE B PEXKUMaX HICATLHOTO CMEIICHUS W BBHITCCHEHUS, aqnadaTUIeCKOM U C
TEII000MEHOM. Y CTOMYMBOCTh CTAllMOHAPHBIX PEXHMOB B PEAKTOpax HJICATbHOIO CMEIICHHUS.
[IpomblliieHHBIE XUMUYECKHE peakTopbl. Ha KOHKPETHBIX MpuMepax MpeAMETHO PacCMaTPUBAIOTCS
MPOMBIIUICHHBIE PEAKTOPbl Al TPOBEACHHS IPOIECCOB TOMOTEHHBIX, TETEPOreHHbIX U
KATAJIMTUYECKUX - TUIBl PEAKTOPOB, KOHCTPYKTUBHBIE XAPAKTEPUCTUKU U OCOOCHHOCTH PEKUMA,
00J1aCTH UCIIOJIb30BaHUS.

Pa3nen 3. Xumuyeckoe Npon3BoICTBO, KAK XMMHKO-TEXHOJIOTHYECKAasl cUcTeMa.

XTC kak mozens xumudeckoro nmpou3BoactBa. CoctaB XTC: aneMeHTsl, CBSI3U, TOJICUCTEMBL, - U

UX peanu3alys B XAMUYECKOM ITPOU3BOICTBE.
Omnucanne XTC. Buast mogeneit XTC - onucarensble U rpaduueckue. OnucaTenbHble MOJIENIHN -
XUMHYECKasi CXemMa M MaTemaThueckas Mojaenb. ['paduueckue Moaenu - GyHKIUOHATbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHas W Jpyrue (cnenuanbHbie) cxembl. Ha3zHauenue, mpuMeHEHHE U
B3aMMOCBSI3b MOJICIICH.

Ananmuz XTC. Ilonsarue, 3anaun u pe3ynbTtaTtsl aHanu3a X 1TC - cocrossuue XTC, maTepuanbHbIi
U TEIIOBOM OallaHChl, TOKAa3aTeI XMMHUECKOTO MPOU3BOACTBa. MeToIuKa COCTaBICHHS U pacuera
MaTepuaIbHBIX U TeTI0BbIX OanancoB XTC u ee noacucrem. @opmbl IpeicTaBIeHHs 0aTaHCOB.
CaotictBa XTC kak cucTeMbl: B3aUMOCBSI3aHHOCTh PEKUMOB 3JIEMEHTOB, pa3IU4le ONTUMATbHOCTU
AJIEeMEHTa OJMHOYHOTO M B CHCTEME, YCTOMUYMBOCTh M CYIIECTBOBAHHME CTAllMOHAPHBIX PEKUMOB U
Ap.

Cunre3 XTC. Ilonstue u 3amaun cunre3a XTC. OcnoBHble 3Tambl pazpabotku XTC. Pomb
MaTEeMaTUYECKUX U JBPUCTUUECKUX MeT0A0B. OCHOBHbIE KOHIeniuu npu cuHTese XTC: momnoe
HCIIOJIb30BAHHUE  CBIPBCBBIX W JSHEPrETHYCCKUX PECYypCOB, MHHHMHU3ALHA OTXOHAOB, OINTHMaJIbHOC
HCIIOJIb30BAHUC allllapaTypsbl. Hx COJACPIKAHNUC U CII0COOBI pcam3anunu.

Onuoponnsie XTC, OCHOBBI IOCTPOEHUSI X ONTUMAJIBLHON CTPYKTYPBI: CUCTEMA PEKYIEPATUBHOTO
TeriooOMeHa, crucTeMa pas/iefIeHIus MHOTOKOMIIOHEHTHON CMeCH, CUCTEMAa PEaKTOPOB.
Pa3nen 4. CoBpeMeHHbIe TeHAEeHIIMH B PA3BUTHH XUMUYECKOI TEXHOJIOTHH.

[lepcnieKTUBHBIE HCTOYHUKHU CHIPhSI U SHEPTHH.

HoBbie XMMUKO-TEXHOIOTUYECKHUE MPOIECCHl U CIIOCOOBI MOTYYEHUS MTPOYKTOB U MaTE€pUasIOB.
Hanorexnonorusi. CoBMenieHHbIe nporiecchl. [ mokue u nepectpanBaeMble TEXHOIOTHIECKHE CXEMBI,
3aMKHYTBIE€, MAJIOOTXOHBIE TTPOU3BOICTBA.

XUMHUYECKUE POMBIIIICHHBIE KJIACTEPBHI.

4. O0bemM y4eOHOH JUCHHIIJIMHBI

Buabl yueOHoii padoThI enl:l:;ll:.ax B akanem. yacax
O01asi TPYA0EMKOCTh THCHHUIJIMHBI 10 Y4eOHOMY IUIAHY 6 216
Konrakthas padora (KP): 3,9 140
Jlexumm (JIek) 0,9 32
[TpakTiueckue 3ausatus (I113) 2,1 76
Jlaboparopubie 3ansTus (J1ad) 0,9 32
CamocrosiTtesibHas padora (CP) 1,1 40
Buja xkontpoas: 3xk3amen, KP 1 36

. B 3au.

Buab1 yueOHoii paGoThI eMHUIAX B actp. yacax

O0mas TpPyA0eMKOCTb JTUCHHUIINHBI 110 y4e0HOMY IUIAHY 6 162

KonTakTHas padora (KP): 3,9 105




Jlexmm (JIek) 0,9 24
[IpakTuueckue 3ansatus (I13) 2,1 S7
JlaGopaTtopunbie 3ansartust (JIad) 0,9 24
CamocrosiTtesibHas padora (CP): 1,1 30
Bua konTpous: sxk3amen, KP 1 27

AHHOTanus padoueil mporpaMmbl AUCIUILITUHBI
«KBaHTOBast XuMHs»

1. Heap OTUMCHUIIMHBI: - 3aJI0KUTh QYHIAMEHT U pa0OThl OYAYIIMX CIEIHAINCTOB B YCIOBUSIX
COBPEMEHHBIX HAYKOCMKHX XHUMHKO-TEXHOJOTHYECKHX IPOM3BOACTB U 00ECICYMTh BO3MOKHOCTH
CaMOCTOSITEILHOTO ¥ OBICTPOTO OCBOCHHS HWMH HOBBIX HWHHOBAIIMOHHBIX IPOU3BOCTBEHHBIX
IIPOIIECCOB M HOBOM COBPEMEHHOM TEXHUKH.

3amayn JUCUMIINHEL:

— HU3YYCHHUC OCHOBHBIX MMOHATHUH COBpeMeHHOfI KBAaHTOBOM XHMMHH W KBaHTOBO-XHMHYCCKHX
MCTOJ0B pacucTa CTpOCHUA U CBOMCTB XMMHUUYECKHX CHUCTEM,

— BBEJCHUE CTYJEHTOB B KpPYI OCHOBHBIX MPEJICTABICHUA O XUMHUYECKOW CBI3U U
MEXMOJICKYJIIPHBIX B3aUMOJCHCTBUAX M O3HAKOMJICHMHM Ha O3TOH OCHOBE C OCOOCHHOCTSIMHU
XUMHUYECKOHN CBSI3HM B XMMHUUYECKUX BEIIECTBAX M 00YCIIOBICHHBIX 3TUM CBOWCTBAMUMATEPUAJIOB;

— OCBOCHHC pa6OTI)I C OCHOBHBIMH KBAaHTOBO-XMMHWYCCKHMMH KOMIIBIOTCPHBIMU HPOTIrpaMMaMH,
HCIIOJIb3YCMBbIMH HaA IMPAKTHUKE.

2. B pe3yiabrare u3ydeHusi AUCHUILUIMHBI OOy4YawUIUiics MO MNporpaMme CrelUATHTETA
JOJIKEH

Obnadams CIeayIONMMU KOMIIETEHIUSIMH:

®dopMupyeMble KOMIIETEHIIUT MHAMKATOPBI TOCTHKEHUST KOMITeTeHIHI
'YK-6. Crioco0eH ompenensTs 1 pealTn30BbIBaTh
PUOPHUTETHI COOCTBEHHOM AEATEILHOCTH "
CIIOCOOBI €€ COBEPLICHCTBOBAaHHMS Ha OCHOBE
CaMOOIICHKH W 00pa3oBaHUSI B TEUCHHE BCEH

YK-6.1. OuenuBaer cBOM pecypchl M UX TPEIeIbl
(JIMYHOCTHBIE, CUTYaTHBHBIE, BpPEMEHHbIE),
ONTUMAIIFHO WX HWCHOJB3yeT Ui YCIIEUTHOTO
BBITOJIHEHUS TOPYYEHHOT'O 3a/1aHUS

PKU3HU
OIIK-1CnocoOeHaHaIM3UpOBaTh, OIIK-1.1. CucrematusupyeT U aHaJIU3UpYeT
WHTEPIPETHPOBATh H  0000IIATh Pe3yIbTaThIPE3yIbTAThI XMUMHUYECKUX 9KCHEPUMEHTOB,
DKCIIEPHUMEHTAIBHBIX U PACYETHO-TCOPETHUCCKUX HAOIIOIEHUH, U3MEPEHHH, a TAKKE PE3YJIbTATh
ab0T XMMHUYECKOM HAITPABIEHHOCTH pacyeToB CBOMCTB BEILECTB U MaTEPHUAJIOB
OIIK-3.1. IlpumeHsleT 3HAHUS O XUMHYCCKHX
CBOMCTBaxX U3BECTHBIX JIeKapCTBEHHBIX|

OIIK-3. CnocobGeH BbIOMpaTh OOOCHOBAaHHBIE
npernapatax M WX OWOMHIICHAX TIPU aHAIU3@
MOJXOAbl K AaHaJU3y CBA3M CTPYKTYpPhl W

COOTHOIIIEHUS «CTPYKTYPa-aKTUBHOCTb)
AKTUBHOCTH M KOHCTPYHUPOBAHUIO CTPYKTYpP C

Ny o OIIK-3.2. Hcnone3yer CTaH/IapTHOE

3aJaHHON  (PU3UOJOTHUECKOW aKTUBHOCTBIO
. . pOrpaMMHOE obecrieyeHne i

y4eTOM JOCTYNHON HH(popManuu o6 ux AelcTBUY
CHeIMAIN3UPOBaHHbIE  0a3bl  JAaHHBIX  TIPH
B OpraHu3Me .
peLeHnH 3a1a4 npodeccuoHaIbHOM

NesITeIbHOCTH

OIIK-4  CnocobeH  1ulaHUpOBaTb  paboTBHI
XUMHYECKON HarmpaBieHHOCTH, oOpabateiBath HOIIK-4.1. HWcnone3yer 0Oa3oBble 3HaHUS B
HHTEPIIPETHPOBATh TOJNyYeHHBIE pE3yabTaThl (OONAacTM  MaTeMaTMKu U (QU3UKH  TIpH
WCTIOIP30BAHUEM  TEOPETUYECKHX 3HAHWH  WIIJIAHUPOBAHUM pabot XUMHAYECKOH|
PAaKTUYECKUX HaBBIKOB pelICHUSHAIIPAaBICHHOCTH

MaTeMaTHUECKUX U (PU3HUECKUX 3a]a4




B pe3ynbrare uydeHus TUCIUTIINHBI 00y4YalOMUNUCS TOJDKEH:
3name:

— OCHOBHBIC TIOJIO)KCHMsSI KBAaHTOBOM XHMHH, COBPEMCHHOW TEOPUHM XUMHUYECKOH CBS3U U
MEXMOJICKYJIIPHBIX B3aMMOJICUCTBUI W TMPUMEPHI €€ NMPUMEHEHHs K KOHKPETHBIM XHMHYECKHM
cHUCTEMaM;

— INPUHLHUINBI  KOJUYECTBEHHOM  XapaKTepU3aluMd AaTOMHOM UM JJIEKTPOHHOM  CTPYKTYpHI
MOJIEKYJIIPHBIX ¥ CYIIPAMOJIEKYJISIPHBIX CUCTEM U IIOJUMEPOB;

— OCHOBHBIC B3aMMOCBSI3H MEKIY JIEKTPOHHOU CTPYKTYpOod M (PH3UKO-XUMHUUYECKHMMH CBOMCTBAMU
BEIIIECTB, JICKAIINE B OCHOBE YIPABICHUSI CBOMCTBAMH MaTEPHAJIOB;

— BO3MOJKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHYECKHX PACUCTHBIX METOJIOB M O0JIACTH
WX PUMEHUMOCTH.

Ymems:

- MIPUMEHSATh KBAHTOBO-XUMHUYECKHUE TTOJIXOIbl K METOJIBI JIJIsl pacueTa, HHTEPIPETalud U
MIPEACKA3aHMs CTPOSHUS U CBOMCTB MOJICKYJIIPHBIX, CYMPAMOJIEKYISPHBIX CUCTEM U TIOJIMMEPOB.
Bnaoemw:

- JJICMEHTAPHBIMU HABBIKAMHU MPUMEHEHUS! KBAHTOBO-XHUMHUYECKUX MOJIXO0JI0OB U METO/IOB TIPH
PEIICHUU TIPAKTUYCCKUX TEXHOJOTHYECKMX 3a/lad W CTaHJApPTHHIMA KBAaHTOBO- XWMHYECKHUMHU
KOMIThIOTEPHBIMH ITPOTPAMMaMH.

3. Kpatkoe coep:kaHue JMCHUTNIMHbI

Beenenue. [Ipenmer kBaHTOBOM XUMUU. POb KBAHTOBOM XMMHUM B ONMCAHUU XUMHUYECKUX SIBICHUN
U IIpoLIeCcCOB. B3auMOCBA3b KJIACCHYECKON U KBAHTOBOM MOJIEIIEN MOJIEKYI.

Mopayas 1. O61mure NpUHIHUIIBL.

OcHOBHbBIE TOJIOKEHHMSI KBAaHTOBON MeXaHMKU. BapuanuoHHBI METOJ HaXO0)KJEHUS BOJHOBBIX
¢bynkuuit. [Ipubnamkenre He3aBUCUMBIX YacTHIl. MeTos camocoriacoBaHHoro nois. [IpuGnuxenue
LHEHTPaJbHOrO TMOJs. ATOMHBIE OpOMTAIM M UX XAPAKTEPUCTUKH. AHTUCHUMMETPUYHOCTH
9NEKTPOHHOW BONHOBON (yHkumu. Crnun-opOutanu. Jlerepmunant Cneiltepa. Metoasl Xaptpu-
®oxka n Kona-I1llama, Xxumudeckasi TpaKTOBKA Pe3yJIbTaTOB. DJIEKTPOHHBIE KOH(UTYpAIIK aTOMOB C
TOYKU 3pEHUsI KBAHTOBON XUMHUH.

Moayasb 2. MeTo/1bl KBaHTOBOH XUMUH.

[Tpubnuxenne bopua-OnmnenreliMepa, aguabaTHUECKU MOTEHIMAT U TOHSATHE MOJEKYISIpHON
cTpykTypbl. MetonpiXaptpu-®oka u Kona-llloma ans monexynsl. [lpubnumxenne MO JIKAO.
OJNeKTpoHHas Koppenduus. MeToa KOH(QUIypallMOHHOTO B3auMOJEHCTBHs. Teopus BO3MYILIEHHH.
Pacuer osHeprum aucconuanuMyM XHMHYECKMX CBsA3ed. Mepapxus METONOB KBAHTOBOW XHMMH.
Hesmnupuueckast kBaHTOBasi XUMUS. bazucHble PyHKIMM JUIsI HEOMIIMPUUECKUX pacyeToB. ATOMHbBIE
U MOJIeKyJIsipHble Oa3ucHble HaOopbl. Poib OazucHbIX (PYHKUIUN B ONMHWCAHUU CBOWCTB MOJIEKYI.
[Tonysmnupuyeckue MeTOIbl. P-3i1eKTpoHHOe mpubmmkenue. Meron Ilappuzepa-ITomna-ITappa.
IIpocToii u pacmupeHHbIW MeETOAbl XIOKKeNnsA. TOYHOCTh KBAaHTOBO-XMMHYECKHX PacyeToB
XUMHUYECKUX CBOMCTB MOJIEKYII.

Moayap 3. Xumuyeckas CBS3b U MEXKMOJIEKYJSIpHBIE B3aMMOACHUCTBUS. KBaHTOBO- XMMHUYECKOE
OIMCaHUE PEAKLUN U JIEKTPOHHAs CTPYKTYpa TBEPABIX TEIl.

OpOuTanbHasi KapTMHa XUMHUYECKOW cBs3U. KOHCTpyKTHMBHAs M JeCTpyKTHMBHAas HMHTepEpeHLUs
opbutaneil. MonekynspHble opOUTAIM U UX CHUMMeTpuiiHas Kiaccudukanus. KoppensunoHHsie
qUarpamMmbl.  DJIEKTPOHHBbIE KOH(Urypaluu JBYXaTOMHBIX MOJIEKYJI. AHalu3 3aceleHHOCTeH
opoutaneit nmo Mamnukeny. IlonsTne o 3apsmax M mopsakax cBsazeil. IIpoctpancTBeHHOE
pacrpeneneHue  SJIEKTPOHHOM  MIOTHOCTH.  [lehpopManmoHHas  3JEKTpPOHHAs  IUIOTHOCTb.
Tomnonoruueckass T€OpUs XUMUYECKOW CBSI3U. DJIEKTPOCTATUUECKMM M 3HEPreTUYECKUN ACIEKTBI
ONHUCAHUsl XHMHYECKOW CBA3U. OIJIEKTPOHHOE CTPOCHHUE MHOIOATOMHBIX MOJEKyJI. KBaHTOBO-
XUMUYECKUM aHaIU3 MEKMOJIEKYISPHBIX B3auUMOACHCTBUN. BomoponHas cBs3b. Meroasl pacuera
CyNpPaMOJIEKYJISIPHBIX CUCTEM. KBaHTOBasi XMMUS 3JIEMEHTOB KUBBIX CHUCTEM.

KBaHTOBO-XMMHUECKOE ONMUCAHWE XUMHUECKHMX peakuuii B ra3oBoil asze. IloBepxHOCTH
MOTEHIMAIBHOW YHEPIUU XUMHUUYECKOW peakuuu. [IyTe XUMHUECKONW peakiuuu, KOOpAUHATA PEaKI1H.
[TepexoaHoe COCTOSIHUE WIIM aKTUBUPOBAHHBIN KOMIUIEKC. OcoObIe TOUKH PaBHOBECHBIX U



MEePEXOAHBIX COCTOSIHMM. MeTonbl OMUCaHUS XUMHUYECKUX peakiuuid. WMHIEKChl peaknrOHHOU
CHOCOOHOCTH. DJEKTPOHHAsI CTPYKTypa TBEpAbIX Ted. OIHOAIEKTPOHHbIE BOJHOBBIE (DYHKIMH B
KpUCTA/UTaX M METOAbl WX pacuera. YpoBeHb Depmu. 30HHAsS CTPYKTypa TBEPABIX TEI M

00YCIJIOBJICHHBIE €10 CBOMCTBA.

3akmouenne. KBanToBass XumMus Kak HHCTPYMCHT IIPOrHO3a B XMMHHU.

4. O0beM y4eOHOH TUCIHIIIHHBI

“ B 3aueTHBIX B akaaem.
Buanbi yueoHoii padoTsl
eIMHHUIAX yacax
O0mas TPyA0eMKOCTh THCHUILINHBI 110 y4eOHOMY IJIAHY 4 144
AyJIUTOPHbIE 3aHATHS: 2,2 80
Jlexmm (JIek) 0,9 32
[TpakTiaeckue 3austus (113) 1,3 48
CamocrosiTebHas padora (CP): 0,8 28
Bu KOHTPOJIA: IK3aMeH 1 36

Buabl yueOHol padoThI

B 3adeTHBIX
B actp. yacax

eIMHUIAX
O01as TPYA0eMKOCTh TUCHUUILUIMHBI 10 Y4eOHOMY IJIaHY 4 108
AyIMTOPHbIE 3aHATHS: 2,2 60
Jlekuuu (Jlek) 0,9 24
I[IpakTuyeckue 3ausarus (I13) 1,3 36
CamocrositesabHast padora (CP): 0,8 21
Bua KOHTpOJIA: IK3aMeH 1 27

AHHOTanus paboudell mporpaMmsl
«Pu3nyecKue MeTobl HCCJIeJOBAHUI»
1. Heap AUCHUILIMHBI: - (OPMUPOBAHHE y OOYYAIOUIMXCA CHUCTEMAaTH3WPOBAHHBIX 3HAHHHA O
COBPEMEHHBIX (DH3MYECKMX METOJIaX aHaju3a, MOBBIIICHHE MPOPECCHOHAIBHBIX KOMIICTCHIUN B

obnactu mpoBeneHus (U3NKO-XUMHUECKOTO aH
pe3yabTaTOB HCCIIEIOBaHUM, MPOBEICHHBIX Ha
aHaim3a.

anus3a, IOJY4YEHHE HABBIKOB B HHTEPIPETALMH
COBPEMEHHBIX Npubopax (QUINKO-XUMUYECKOTO

2. B pe3yibTarTe H3yYeHHMs IMCHUILUIMHbI O0YYalOLIWiicsi 1O MNporpamMme CcHenHMaJuTeTa

HOJKECH:

Ob6nadams cnenyromUMI KOMIETEHIUSAMMU:

®opmMupyeMbie KOMIETEHIIHUU

NuaukaTopbl 10CTHKEHUS KOMIIETEHIUH

YK-5. Cnoco0OeH aHanM3MpoBaTh U YYHUTHIBATH
pazHooOpaszue KYJIBTYp B IIpoLEeCcCE
MEKKYJIbTYPHOTO B3aUMO/IEHCTBHS

YK-5.1. AHanusupyer BaXHEHIINE
UJICOJIOTUYECKAE W  IIEHHOCTHBIE  CHCTEMBI,
chopMHpOBaBIINECS B XOJ€ HCTOPUYECKOIOQ

Pa3BUTHA, 000CHOBBIBAET AKTYaJIbHOCTb HX
WCTIONIb30BaHUS npu COLIMATTLHOM
MpoeCCHOHATBHOM B3aUMOCHCTBUH

u

YK-6. CnocoGeH omnpeaensTb U peann30BbIBATH
[PUOPUTETHI  COOCTBEHHON  JEATENBHOCTH U
CrocOoOBl €€ COBEpPUICHCTBOBAHMUS HA OCHOBE
CaMOOIIEHKH M 0Opa3oBaHMsI B Te€UEHHE Bceil
KU3HU

YK-6.1. OuenuBaet cBOM pecypchl M UX TPEIeIbl
(IMYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),
ONTUMAJIBHO WX MWCHOJB3YeT I YCHEIIHOIr(
BBIIIOJIHEHM S [IOPYYEHHOT'O 3a/IaHUs

YK-8. CriocoOeH co31aBaTh M TOJICPIKUBATH
0C30IaCHBIC YCIIOBHS KHU3HEICATCILHOCTH, B TOM

qUCJIC TIPpU BO3HHKHOBCHUU qr)@:%BBI‘-IElﬁHLIX

YK-8.2. UnenTnduuupyeT onacHble U BpeIHbIE
baxTopsl B pamkax OCYIIECTBIISIEMOH]
NesITeTIbHOCTH




CUTyaluin

OIIK-1Cnocoben AHAJIU3UPOBATH,

MHTEPIIPETHPOBAaTh M 0000WIaTh  PE3yNIbTaThl

HKCIIEPUMEHTAIBHBIX M PAaCY€THO-TEOPETUUECKUX
a00T XMMHUYECKOH HapaBICHHOCTH

OIIK-1.1. CucrematuszupyeT U aHaJIU3UpYeT
pe3yJIbTaThl XUMHUYECKHUX IKCIEPUMEHTOB,
HaOJIIOACHUH, M3MEpeHHH, a TakXKe pe3yJbTaThl
pac4yeToB CBOMCTB BELIECTB U MAaTEPUAIIOB

OIIK-2CrniocobeH  TPOBOAUTH  XUMHUYECKHUH
HKCIIEPUMEHT C HCIOJIb30BAaHHEM COBPEMEHHOTO

OIIK-2.1. PaGoraer ¢ XUMUYECKUMHU BELIECTBAMU
C COOJIFOJICHHEM HOPM TEXHUKH 0€30IMaCHOCTH

OIIK-2.3. TIpoBomuT wWCCIEAOBaHUS CBOMCTR
o0opynoBanusi, coOdr0fass HOPMBI  TEXHUKH

BCIICCTB W MaTepPHajOB C HCIOJIb30BAHUEM
0e30MacHOCTH

COBPEMEHHOT'0 HAyYHOTO 00OPYAOBaHUS

OIIK-3.1.  IIpumeHsieT  TEOpPETHYECKHE U

MOJYDMITHPUYECKUE MOJICIIN TIPH PEIICHUM 3a7ady
OIIK-3 CnocobeH  OpUMEHSTh  PacdeTHOA Y p 8 PH P g

TCOPCTUUCCKHUE MCTOABI IJIsI HM3YUYCHHA CBOICTB

XUMHUYECKON HAIPABIECHHOCTH

OIIK-3.2. Hcnons3yer CTaHJapTHOE
BEIIECTB U MPOIECCOB C MX YYaCTHEM, HCIIOJIb3Ys

MPOrpPaMMHOE obecrnieueHue u
COBPEMEHHOE POrpaMMHOE obecrieueHue

CHCIHMAIM3UPOBaHHbIC  0a3bl  JAHHBIX  TIpH
10a3bIIaHHBIX MTPO(ECCHOHATLHOTO Ha3HAYCHHS .

pereHnH 3a1a4 npodeCcCHOHATHLHOH

NesITeIIbHOCTH

OIIK-5.1. Ucnonszyer  coBpeMeHHble  |T-

TEXHOJIOTUM  1pu  cOope, aHam3e 7

NpeACTaBICHUA  WHPOPMAMA  XHUMHYECKOTQ

npoduis, coOmogas HOPMBI W TpeOoBaHMUs
OIIK-5Cnoco0eHncons30BaTh MH(OPMaLMOHHON 06€3011acHOCTH
WH(pOpPMaIMOHHBIC 0a3bl JaHHBIX U agantupoBaTh|OIK-5.2. Hcnonp3yer  craHmapTHbie |
CYLIECTBYIOILUE IPOTPAMMHBIE IPOAYKTHI JUISl  |OpUTHHAIBHBIC MPOTPaMMHBIC MPOAYKTHI, IPH

peLieHHs 3a1a4 npoeCCHOHATILHOM]
e TEIIBHOCTH ¢ YI€TOM OCHOBHBIX TpPeOOBaHUI
nH(pOpPMaIMOHHOM 6€30MacHOCTH

HEOOXOMMOCTH aIalTUPYs UX JIJISl PEIICHHUS 3a/1a
PO ECCUOHAIIBHON IEATETLHOCTH

OIIK-5.4. Hcnonbs3yer COBpPEMEHHBIE
BBHIYUCIIUTENIbHBIE  METONBI  JIsi  00paboTKH
JTAHHBIX XUMHYECKOTO HKCIIEPUMEHTA,|

MOJIETTMPOBAaHUSl CBOMCTB BEILECTB (MaTepHajoB
U IIPOLIECCOB C UX Y4aCTUEM

OIIK-6. CrocoOeH MpeacTaBisTh pe3yJabTaThl
npodeCCHOHATBHON JeSITEIbHOCTH B YCTHOH W
MMCbMEHHOU (popMe B COOTBETCTBHH C HOPMaMU U
paBUIaMHU, MPUHATHIMU B MPO(ECcCHOHATBHOM

OIIK-6.1. TlpencraBnsieT pe3ynbTaThl pabOTH B
BHUJIE OTUYETA 10 CTAaHIApTHOI (opme Ha PyCCKOM
S3bIKE

CcOo00IIIECTBE

B pesynbpraTe n3ydeHus TUCUUILUIMHBI 00y4aromuics JOMKEH:

3uamo:
-0 TEOPETUYECKUX NPUHOUIAX JIeXKAlIUX B
crnekrpomerpun, SIMP n [IMP-ciektpomerpuu;

OCHOBE XpoMaro-macc-cniekrpomerpun, HK-

-OCHOBHBIC TIOJIOKCHHUA TCOpUH KoJIe0aTeIbHOM CIICKTPOCKOIINH, BUIBI KoJie0aTeIbHBIX CIICKTPOB,

MPOUCXOKICHHE KOJIeOaTeIbHBIX

CIICKTPOCKOIINH;

CIIEKTPOB,

AHAIMTUYECKHE BO3MOXKHOCTH  KOJeOaTeIbHON

-OCHOBHBIE MTapaMeTpsl criekTpoB SIMP u npuunHbl, 00ycliaBIuBarolue UX BapHalyy;
-T€XHOJIOTUIO PEIIECHHs MPSAMBIX U OOpaTHBIX CIIEKTPAJIbHBIX 3a/1a4 MPUMEHUTENbHO K SIMP, 0ocHOBBI

MHTEpIpeTanuu cnekTpos SIMP.
Ymemo:

-MHTEPIIPETUPOBATh JaHHbIE, MoaydeHHble MmeTogamMu UKC, SAMP;

-BBISBJIATH XaApPaKTCPUCTHYICCKUC ITOJIOChI

coenuHenus no MK-cnekrpawm;

MIOTJIOLICHUS
(GYHKIIMOHAJIBHBIX TPYINI B OPraHUYECKOM COEIUHEHHIA;

pa3IMuYHBIX  CTPYKTYpHBIX U
UACHTU(DUIIUPOBATh OpraHUYECKHe



-pelaTh npsiMble CIIEKTPaIbHbIE 3a0a49u;
-OIPEJIENSITh YUCIO U OTHOCUTEIbHYIO MHTEHCUBHOCTh BCeX cCUTHajoB B crnekTpax SIMP 1H u 13C,
YCTaHABJIMBAaTh XMMHUYECKHE CABUTHY U1 CUTHAJIOB aToMa yrjlepoJa U aToMa BOAopoJa

Bnaoems:
-HaBBIKAMHU OIIMCAHMSI CTPYKTYPbI OPraHUUYECKUX MOJIEKYJI, UCOb3ys nanHble K- criekrpockonuy,
SIMP u IIMP cniekrpomerpun.

3. Kpatkoe copep:kaHue JMCHUTIMHBI:

Beenenue. Ilpenmer m Mmeronbl (u3MyUECKMX HCCIEIOBaHUNA oOpraHudeckux BemecTB. OOmas
XapaKTepUCTUKA M KiacCH(UKAIMs MeToA0B. Benwuuubl, cBs3aHHble C d3Heprued OMU u
UCIIOJIB3YEMBIE B PA3JIMYHBIX CIIEKTPOCKOIMYECKUX METOAX.

SIMP-crieKTpOoCKONUsT OpraHWYECKUX COEIMHEHUW. SIBI€HHME SAEpPHOTO MAarHUTHOIO PpPE30HAHCA.
XVUMUYECKUN CABUI, BIUSHUE HA €ro BEIMYMHY DJJIEKTPOHHOIO OKPYXEHHMS M IPUPOJIBI
pactBoputend. CHHMH-COMHOBOE B3aUMOJEHCTBHE, MYJIbTUILUIETHOCTh CUTHAJIOB B CHEKTPE.
Penakcanmonnsie npouecchl. [IBymepnbie cnekTpbl. Junamuueckue s¢dextsr B [IMP crekTpax.
SIMP crniekTpockonus Ha IpyTrux siapax: 13C-IMP cniekTpockonus.
DNEKTPOHHO-CIIEKTPOMETPUUECKHE METO/bI /ISl aHAIM3a CTPYKTYpPbl OPraHMYECKUX COEIMHEHUHN U
matepuanoB. OCHOBbI TEOPUM B3aUMOACUCTBHUS M3IY4YEHHs C aTOMaMUd U MOJIEKYJIaMH.
AOGCOpOIIOHHAsT CIIEKTPOCKONHUST B BHAUMON W yibTpaduoneToBoit (Y®P) o0macTax Kak MeETon
MCCIIEOBAHMSI IEKTPOHHBIX CIEKTPOB MHOTOATOMHBIX MOJIEKYJ. XapaKTEPUCTUKH 3JIEKTPOHHBIX
COCTOSIHUI MHOTOATOMHBIX MOJIEKYJI: SHEprus, BOJIHOBbIE (DYHKIMH, MYJbTUILIETHOCTb, BPEMS
*u3HU. [IpuMEHEHHE DIIEKTPOHHBIX CIEKTPOB IIOIVIOIIEHUS B KAYECTBEHHOM, CTPYKTYPHOM H
KOJIMYECTBEHHOM aHAJIN3aX.

Mertonbl konebarenbHOM cnekrpockonuu. WHopakpacuble (MK) crnexktpsl 1 KOMOMHAIMOHHOE
paccesnue cBeta. KomneOaTenmpHbIE  CHEKTPBI, YPOBHM OSHEPrHHM, WX  KiaccupuKaius,
(dyHaaMeHTalbHble, OOEPTOHHbIE M COCTaBHbIE 4acTOThl. lIpuMeHeHHe MeTonoB KosebaTeabHOMN
CIIEKTPOCKOIIMM JUIsI Ka4eCTBEHHOIO M KOJMYECTBEHHOTO AHAJIMW30B WM JPYrHe IPHMEHEHHUS B
nporecce nonydeHuss bBAB. ChneuuduuHocTs KonebarenbHbIX —cHEKTpoB. MccnenoBaHus
JUHAMHAYECKOW W30MEpUHU, pPABHOBECUHM, KUHETUKM peakumil. Texnuka u wmeronukun HK-
CIIEKTPOCKOIIHH.

Macc-crieKTpoMeTpusi M pPE30HAHCHBIE METOJIbl AaHaJIW3a OpraHUMYecKux BemecTB. Macc-
CHEKTPOMETpHUs: OOIIMEe MPUHLUIBI M OTIMYMS PA3IUYHBIX MAaccC-CIIEKTPOMETPUYECKUX METOJIOB.
[IpumeHeHus Mmacc-clieKTpanbHbIX MeTooB. (CrnocoObl HMOHM3AlMM, MCIONb3yeMble B Macc-
CIEKTPOMETPHH. KauecTBeHHbII " KOJIMYECTBEHHBIN MacC-CIEKTPaIbHbIN aHaJIn3
MHOTOKOMIIOHEHTHBIX cMecell. XpOoMaro-Macc-CIeKTPOMETpHsl (IPUHLMIBI U TPUMEHEHUS IS
aHalM3a JICKapCTBEHHBIX IpenapaToB M Ouosorudyeckux oObekToB). SBnenue SIMP. Tonkas u
CBEpXTOHKas CTpyKTypa ciekTpoB IMP, npasuna otbopa. [IprimMeps! CrieKTpOB pa3InyYHBIX BEIIECTB.
XapakTepucTuieckoe BpeMs (U3NYECKHX METO/0B HccieloBaHMA. B0O3MOXHOCTH METOl0B Macc-
cnexktpoMerpuu U SIMP B CTpyKTYpHBIX, KHHETHUECKUX M TEPMOJUHAMUYECKHUX UCCIIEOBAHUSIX.

4. O0beM y4eOHOI TUCIUTIITHHBI

o B 3aueTHBIX B akaaem.
Buabl yueOHoit padoThl
eTMHUIAX yacax
O01as TPYA0EeMKOCTh TUCHUILIUHBI M0 Y4eOHOMY IJIAHY 4 144
AyIUTOPHBIE 3aAHSITHS: 2,2 80
Jlexmun 0,4 16
[IpakTUueckue 3aHATUA 0,9 32
JlaGoparopus 0,9 32
CamocrosiTeIbHAsI padora: 1,8 64
CaMOCTOSTeTbHOE U3YUYCHHUE PA3/ICTIOB TUCIIUTLTAHBI 1,8 64
Bua koHTpOJISI: a4eT ¢ OLeHKOM
Buabl yueOHol padoThI B sauernbix B acrtp. yacax
eTMHHUIAX




O0masi TpPyA0eMKOCTh THCIIUIIHHBI 10 y4eOHOMY TIJIAHY 4 108
AyIUTOpPHbIE 3aHATHUS: 2,2 60
Jlexiun 0,4 12
[[pakTUueckue 3aHATUS 0,9 24
JTaGopaTopust 0,9 24
CamocrosiTejibHas padoTa: 1,8 48
CaMOCTOATEIbHOE U3YUYEHUE Pa3/I€I0B TUCIUILINHEI 1,8 48
Bua koHTpoOJIS: a4eT ¢ OLeHKOM

AHHOTanus paboueit nporpaMmbl JUCITUTIIMHBI
«Kosionanasi XuMus»

1. Heabp AMCUMILUIMHBI: — 03HAKOMJICHHE CTYJICHTOB C OCHOBAaMHU TE€PMOJIMHAMHUKHN TTOBEPXHOCTHBIX
SIBJICHUM, CIOCOOAMHU MOJIYyYEHHUS U BAXKHEUIIMMHA CBOMCTBAMH JAUCIIEPCHBIX CUCTEM.
2. B pe3yabTare n3y4yeHHUs JUCHUIIMHBLI 00y4alOUIMICA MO MporpamMMe cnenuajIuTeTa

JOJIKEH
Obnadams cneayOUMMI KOMIIETEHIIUSMU:

®opMupyeMble KOMIIETEHIIHUU

NuaukaTopsl 10CTHKEHUS KOMIIeTEeHIUH

YK-6. CrniocobeH ompenensits U peaan30BbIBATH
[PUOPUTETHI  COOCTBEHHOH  JEATENBHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKU M oOpa3oBaHMsI B TE€UEHHE BCeil
PKU3HU

YK-6.1. OuenuBaer cBou pecypchbl U UX Ipeesbl
(JIMYHOCTHBIE, CUTyaTUBHBIE, BPEMEHHBIE)),
ONTUMAJILHO MX HUCHOJb3yeT I YCIEUIHOIO
BBITIOJIHEHUSI IOPYYEHHOTO

3aJJaHUs

VK-8. CrnocobeH co3maBaTh W IMOJICPKUBATH
0e30MacHbIC YCIOBUS KU3HEACATEILHOCTH, B TOM

YK-8.2. Unentuduuupyer omacHble W BPEIHBIC

DKCIIEPUMEHTAIIBHBIX U PACUYETHO-TEOPETUUECKUX
paboT XMMUYECKOM HAaIPaBJI€HHOCTH

N bakTopbl B pamKax OCYIIECTBISIEMON
YKCJIC MPH BO3HUKHOBEHUHU YPE3BBIUAHBIX
L e TSIIbHOCTH
CUTYyaIHii
OIIK-1 Criocoben adanu3upoBath,OIIK-1.1. Cucremarusupyer © aHaIU3UPYET
WHTEPIPETUPOBATh M 0000IIaTh  pe3yIbTaThIPE3yIbTaThl XUMUYECKHIX IKCIIEPUMEHTOB,

Ha6J'IIOI[eHPII>i, HSMepeHHﬁ, a TaKXC PpC3YyJIbTAaThl
pacucToB CBOMCTB BEIIECTB U MaTcpHraioB

OIIK-2 Cnoco0eH MpOBOAUTh XUMHUYECKUH
DKCTIEPUMEHT C HCIIOJIb30BAHUEM COBPEMEHHOTO
000py10BaHUs, COOJOasi HOPMbI TEXHHUKH
6€3011aCHOCTH

OIIK-2.1. Paboraer ¢ XUMUYECKUMH BEIIECTBAMHU
C cOOJII0/IeHHEM HOPM TEXHUKU O€30MacCHOCTH

OIIK-3 CrmocobeH  TPHUMEHSATh  PacdeTHOA
TEOPETUYECKHE METOJIbl JJISI W3YYEHHUs] CBOWCTB
BEIIECTB M MPOIECCOB C MX YYaCTHEM, HCIIONIb3Ys
COBpEMEHHOE MPOorpaMMHOe o0ecrieueHne 1 0asbl
MaHHBIX TPOGECCUOHATBPHOTO Ha3HAYCHUS

OIIK-3.1.  IIpumeHseT  TeopeTHYECKHE U
MOJTYDMITUPUYECKUE MOJIENIN TIPH PEIICHUH 3a1ad
XMMUYECKOH HaIpaBIeHHOCTH

OIIK-3.2. Ucnonszyer CTaHJapTHOE
MPOrpaMMHOE obecrnieueHue |
cHeualn3upoBaHHble 0a3bl JAHHBIX INPHU
pelieHun 3a1a4y npodeccuoHaNbHOM
TIeSTCIIBHOCTH

B pe3ynbTaTe n3ydeHust JUCHUILUINHBI 00y4aroImuics JOMKEH:

3namo:
(TepMOIMHAMUKA TOBEPXHOCTHOTO CIIOS;
JUCTIEPCHOCTh M TEPMOJMHAMUYECKHE CBOWMCTBA
PacTBOpPOB);

OCHOBHBIC TIOHATUSA W COOTHOLICHHA TCPMOJIWMHAMHUKU IMOBCPXHOCTHBIX SIBIICHHUI
aare3usd,

CMauMBaHWE U PACTEKaHHE IKUIKOCTEH;
TeJ; aAcopOIMs Ta30B W MapoB, aacopOuus u3

OCHOBHBIC METOJbI IMOJIYYCHHUA JUCIICPCHBIX CUCTCM;
OCHOBHEIE CBOMCTBA AUCTICPCHBIX CUCTCM (BHCKTPOHOBCPXHOCTHLIC CBOﬁCTBa; KHHECTHYCCKHC



Y ONTHUYECKHE CBOWCTBA; CBOIICTBA paCTBOPOB KOJUIOUAHBIX TOBEPXHOCTHO- AKTUBHBIX BEIECTB);

- OCHOBHBIC TIOHSATHSI M COOTHOIIEHUS TEOPUH arperaTMBHOM YCTOMYMBOCTH M KOAryJISILIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

- OCHOBHBIC ~ 3aKOHOMEPHOCTU  CTPYKTypoOOpa3oBaHHUs U  PEOJIOIMYECKHE  CBOMCTBA
JUCTIEPCHBIX CHCTEM.

Ymems:

- IPOBOJUTHh PACyeTbl C HCIOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUH TEpPMOJMHAMMKH
MOBEPXHOCTHBIX SIBIICHUH U PacdyeThl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CHCTEM.

Bnaoemsy:

- METOAAMHU U3MEPEHHUsI TOBEPXHOCTHOTO HATSHKEHUS, KPAaeBOT'O YIila, BEIMYMHBI aCOPOIHH U
yIENbHOM  TOBEPXHOCTH, BSI3KOCTH, KPUTHYECKOM  KOHIEHTPALMU  MHUIEIUI000pa30BaHMs,
3JIEKTPOKMHETHYECKOr0 IMOTEHIMala; METOJAaMHU IPOBENCHMS IUCIIEPCHOHHOTO aHalMu3a, CHHTE3a
JMCTIEPCHBIX CHCTEM M OLIEHKH MX arperaTUBHOHN yCTOHYMBOCTH.

3. Kpatkoe coep:kanue JHCIHUIIIMHbI

Pa3nen 1. [IpeaMer U NpU3HAKH 00bEKTOB KOJJIOMIHON XUMUH

KonnonaHas Xumus - Hayka O MOBEPXHOCTHBIX SIBICHHMSX M AMCIEPCHBIX cuctemax. OCHOBHBIE
IPU3HAKU JIUCIEPCHBIX CHCTEM - TE€TEPOre€HHOCTh M JUCIEPCHOCTH; IOBEPXHOCTHAsl SHEPrus;
KOJINYECTBEHHbIE XapaKTEPUCTHKHU JucepcHOCTH. Kiaccupukanus TUCcepcHbIX CUCTEM.

Pa3nen 2. TepMoguHaAMHKA MOBEPXHOCTHBIX SIBJIEHUI

OO11ast XxapakTepuCTUKa TOBEPXHOCTHOM 3Heprun. [loBepxHOCTHOE HaTsDKeHUe. Y paBHeHue [ nG6ca-
['enbmronbiia Juist BHYTPEHHEH YACIBbHOW TOBEPXHOCTHOM HHEPruu (MOJTHOM TOBEPXHOCTHOM
SHEPTHH).

Meton w30bITKOB [mOOca. DyHmameHTalbHOE ancopOmmoHHOEe ypaBHeHWe [mOOca. YactHoe
Bblpa)keHUEe YypaBHeHUs ['n60ca. I[loBEpXHOCTHO-aKTHBHbIE U IIOBEPXHOCTHO- HMHAKTHUBHBIE
BEIIECTBA.

Anresus u kore3us. YpaBHeHue [lronpe ans pabGotbl aare3uu. CmauuBaHue, 3akoH IOHra.
VYpaBuenue Jrompe-lOnra. Pacrekanme >xuakoctei, xoddduumeHT pactekanus 1o [apkuHCy.
O¢pdexr MapaHronu, npaBuiio AHTOHOBA.

[TpaBuiio a3 ['mG6ca n qucnepcHocTh. BiusiHre KpUBU3HBI TOBEPXHOCTH HAa BHYTPEHHEE J1aBJICHUE
ten (ypaBHenue Jlamnaca). Kanwisipuele siBnenus. Ypasnenue Kenbuna. BiusiHue aucnepcHocTd
Ha pPAacTBOPUMOCTb, KOHCTAHTY pPaBHOBECHUS XUMHYECKOW peakluu, TemIepaTrypy (a3oBoro
nepexosa.

MeTtobl TOSTyueHUsI TUCIEPCHBIX CUCTEM. YpaBHeHue PeOunziepa s paboThl AUCIIEPTUPOBAHMUS.
O¢pdexr PeOunnepa. 'omoreHHast U rereporeHHas KoujaeHcauus. ODHeprus ['m60ca oOpa3oBaHuUs
3apospiia HoBoH (a3bl. Kunetnka o6pa3oBanus HOBoH (asbl.

Pa3nen 3. AxcopOunoHHbIe pABHOBECHS

[Tpupona agcopOUMOHHBIX cuid. AAcCOpOIMs ra3oB W NapoB HAa OJHOPOAHON NMOBEPXHOCTH. 3aKOH
I'enpu. Monens u ypaBHeHue Jlenrmiopa. Teopust momumonexynspHoi amcopOuun bpyHayspa,
Ommera, Temnepa (BOT). Onpenenenue yaenpHol noBepxHoctu meronom bOT.

AncopOuus ra3oB M IapoB Ha MOPHUCTBIX Marepuanax. Knaccudukanus nop no Jyoununy. Teopus
KalWUIIPHOW KOHAeHcanuu. Pacuetr nnTerpanbHoit U nuddepeHnuanbHOl KPUBBIX paciipeleeHus
o0Bema 1op o pazMepam.

AncopOuust  Ha  MUKpPONOPUCTBIX  Marepuanax.  [lorenuumaneHas — Teopust  I[lonsHu.
XapakTtepuctudeckas Kpuas ajncopouuu. O6001menHoe ypaBHeHHe Teopuu JlyonmHMHA 00BEMHOIO
3aI0JIHEHHUsI MUKPOIIOp, ypaBHeHHe JlyOunuHa - PanymikeBuya.

AncopOuusi TOBEpXHOCTHO-aKTUBHBIX  BemecTB. [IpaBuno  [liokno-Tpaybe. 3aBUCHMOCTD
MIOBEPXHOCTHOIO HATSDKEHUS OT cocTaBa pacTBopa. YpasHeHue llIumkoBckoro. VYpaBHEHHA
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a1COpOIMOHHBIX) MIeHOK. Becsl JIenrmiopa.

Pa3nen 4. JnekTpuyeckue siBJeHHs HA IIOBEPXHOCTH

Mexanusmbl 00pa3oBaHus JABOMHOTO JnekTpuueckoro cios ([2C). VYpasuenus Jlunmmana.
OnexrpokanwuisipHbie kpusble. Teopun crtpoenus [9C. Pemenne ypaBuenus [lyaccona-bonbrimana
st quddysnoit wactu JI9C. JIDC no Teopun llltepHa, nmepe3apsiaka mOBEPXHOCTH.



DJIEKTPOKMHETUYECKUE SIBJICHUS, DJIEKTPOKMHETHMYECKUI NOTEHIHMAI. YpaBHeHUE ['enpMmrosbna-
CMOTYyXOBCKOTO TSI 3JIEKTPOOCMOca | dIeKTpodopesa.

Pa3nen 5. Kuneruueckue cBoiicTBa JUCIEPCHBIX CHCTEM

CBsI3b CKOPOCTH OCQXKICHHS YaCTUI[ C WX pasMepoM. YcioBus coOmroneHus 3akoHa CTokca.
CenMMEHTAIlMOHHBIA aHaIU3 MOJIUAUCIEPCHBIX cucTeM. KpuBble pacrpenesieHuss 4acTull [0
pa3mepam. [Ipupoaa 6poyHOBCKOTO ABMKEHHUS. 3aKOH DiHIITeHA - CMomyxoBcKoro. CiencTBus u3
Teopun  OpoyHOBcKkoro  aBikeHusa.  CemumeHTaunoHHO-  Au¢dy3HOHHOE  paBHOBECHE,
TUIICOMETPUYECKUI 3aKOH.

Pa3nen 6. ArperaTuBHasi yCTOHYMBOCTD M KOATYJISIIUS JUCTIEPCHBIX CHCTEM
CenuMeHTAIIMOHHAS U arperaTuBHAsi YCTOMYMBOCTH cUCTeM. JInopmibHbIe U THO()OOHBIE CUCTEMEI.
Kpurepnii  muodpmnsHoctn 1o Pebunnepy-Llykuny. JlnodunbHble aucCTIEpCHBIE CHCTEMBI.
Knaccudukanus  NOBEpXHOCTHO-aKTHBHBIX  BEIIECTB. TepmonuHamMuka U MEXaHU3M
muneiooopazoBanus. Ctpoenne munemn [TAB. Comobunuzarus. Kputudeckas KOHIIEHTpAIHs
MUIEILTI000pa30BaHUS, METOJIBI €€ ONPEICTICHHUS.

JInoobusie aucnepcHble cuctembl. DakTopsl ycToiuMBOCTH JHOGOOHBIX cucTeM. beicTpas u
MeJuieHHas koaryisinus. Kunetuka xoarymsiiuu no CMOJyXOBCKOMY. 3aBUCHUMOCTh YHCIIA YaCTHI]
pazHoro mnopsiaka oT BpeMmeHU. OcHoBHble mnojoxeHuss teopuun Jlepsaruna, Jlanpay, ®epses,
Osepbeka ([AJIPO). PacknuuuBaroniee naBieHHe U ero coctapismoomue. OOmiee ypaBHEHHE IS
SHEPTUM B3aUMOJICHCTBUSA TUCIIEPCHBIX YacTHll. [loTeHInanbHbIe KPUBBIE B3aUMOACHCTBUS YaCTHII.
Helitpanu3aunonHas u koHUeHTpauuoHHas koaryisuud. [Ipasuno lyneue-I"apau.

Paznen 7. CrTpykrypooOpa3zoBaHHe M CTPYKTYPHO-MeXaHH4YECKHE CBOWMCTBA MCIEPCHBIX
CHCTEM

Tunbel CcTpyKTyp, O0Opa3yrouuxcsi B JUCIEPCHBIX CcHUCTeMax. B3auMocBs3p MexAy BUIOM
MOTEHLIMAIbHOW KpUBOHM B3aumopelicTBus yactull (mo teopuu JJIDO) U TUNIOM BO3HHUKAOIIUX
CcTpyKTYp. KoarymaimoHHO-TUKCOTPOITHBIE U KOHJEHCALIMOHHO-KPUCTAILIN3AaMOHHBIE CTPYKTYPBIL.
Peonornueckuili MeToj HCCIEIOBaHUSA JUCHEPCHBIX cucTeM. OCHOBHBIE TMOHATHS W HJI€aJbHbIE
3aKOHBI peosiorud. MoaenmpoBaHUE PEOJIOTHUYECKUX CBOMCTB TEIl.

Knaccudukanus qucnepcHbIX CUCTEM M0 CTPYKTYPHO-MEXaHUYECKUM CBOMCTBAM. BSI3KOCTh JKHIKHX
arperaTuBHO-yCTOMUYMBBIX AUCIEPCHBIX cUCTEM. YpaBHeHus OuWHmrelHa, llltayaunrepa, Mapka -
XayBuHKa. Peonormdeckrie CBOICTBA CTPYKTYPHPOBAHHBIX JKUAKOOOPA3HBIX U TBEPA0OOPA3HBIX
CHCTEM.

4. O0beM y4eOHOH JUCIHIJIMHBI

O0bem
Buabl yueOHol padoThI B 3au B akan.

eIMHULAX yacax
O0mas TPyA0eMKOCTh JTUCHHUILINHBI 110 y4e0HOMY IJIAHY 7 252
KonraktHas padora (KP): 4,5 160
Jlexumu (Jlek) 1,8 64
[Tpaktryeckue 3ausaTus (113) 0,9 32
JlabopaTopusbie 3austus (JIad) 1,8 64
CamocrositesbHas padora (CP) 1,5 56
Buja KOHTpOJIs: IK3aMeH 1 36

O0bem
Buabl yueOHol padoThI B 3au4 B acrp.
eIMHULAX yacax

O0mas TPyA0eMKOCTh TUCHUILINHBI 110 y4e0HOMY IJIAHY 7 189

Kourakrhas padora (KP): 4,5 120

Jlexumn (JIek) 1,8 48

[IpaxkTuueckue 3ausatus (I113) 0,9 24

JlaGopaTtopusie 3ausTus (JIad) 1,8 48

CamocrosiTesbHas padora (CP) 1,5 42

Bua koHTpOJIsSi: 3K3aMeH 1 27




AHHOTanus pabodeil mporpaMMbl TUCITUTUTHHBI
«CoBpeMeHHasi XUMHS U XUMHUYecKasi 0€30MaCHOCTD)

1. Heap AMCHMIUIMHBI - IIOJIyYEHUE M TIOCIEAYIOIIEE NPUMEHEHHUE CTYJIEHTaMH KIIIOUEBBIX
IpPEJCTAaBICHUH U METOJOJOTMYECKUX IIOJXOJ0B, HAIPABJICHHBIX HA peIIeHUue IpodiieM
oOecrieyeHns 6€30MAaCHOTO M YCTOMYMBOTO B3aUMOJICHCTBHS YETIOBEKA C IPUPOTHON CPEaoH.

2. B pe3yabTaTe HM3ydyeHHs] TUCHUILUIUHBI O0y4YalOIMiicsi MO MporpaMme CHenUATUTETA
JOJI3KEH:
Obnadams CIEaYIOIMMMA KOMIIETEHIIUSMH:

®opmupyeMble KOMIIETEeH U NHauKaToOpbl 10CTHKEHUSI KOMITeTeHIM i

YK-8.1. Amnamusupyer (akTopbl BpeIHOTrO
BIMSIHUS ~ DJIEMEHTOB  cpelbl  OOMTaHHs
(TEXHUYECKHX  CPEACTB,  TEXHOJOTMYECKHX

MMPOLIECCOB, MAaTEpPUAJIOB, 31aHUN 15/
COOpPYKEHHI, TMPUPOJHBIX M  COLUAIBHBIX
SIBJICHU)

YK-8.2. Unentuduuupyer onacHsle U BpeIHbIC
(dakTopel B paMKax  OCYIIECTBIIIEMOM
NesITeIbHOCTH

YK-8.3. BrisiBisier npo0OieMbl, CBSI3aHHBIE C
HApyUICHUSMU TEXHUKH ~ O€30MacHOCTH  Ha
pabouem MecTe; mpeiaraeT MEPONPHUATHIX O
[PEOTBPALICHNIO YPE3BbIUANHBIX CUTYAINH
YK-8.4. Pa3bsicHAeT npaBuIia IOBEACHUS IPU
BO3HUKHOBEHUHM  YPE3BbIYAHBIX  CUTYalMH
[PUPOIHOTO U TEXHOTEHHOTO MPOMCXOKICHUS;
OKa3blBaeT TEpPBYIO  IOMOIb,  OIHUCHIBACT
CIOCOOBI  y4aCTHS B  BOCCTaHOBHUTEIHHBIX
MEPOTIPUSATHSIX

OIIK-1.1. CucrtemaTusupyer M aHaIU3HPYeET
pe3yabTaThl ~ XMUMHUYECKHX  JKCIEPUMEHTOB,
HaOJII0/IeHUH, U3MEPEHUH, a TaKXKe Pe3yJIbTaThl

OIIK-1CnocoOeHaHaIM3upoBaTh, .

[pacueToB CBOWMCTB BELIECTB U MaTEPHUAJIOB
WHTEPIPETUPOBATh U 0000IIATH PE3yIbTATHI

OIIK-1.3. ®opmynupyeT 3aKiIOueHHs U

YK-8. Crocoben co3maBaTh W MOIICPKUBATH
0e30macHbIe YCIIOBHS IKH3HEICATEIBHOCTH, H
TOM YHUCJIC MIPU BOSHUKHOBEHHH YPE3BbIYAHBIX
CUTYaLUi

DKCIIEPUMEHTAIIbHBIX u pacyeTHO-
. [BBIBOJIBI o pe3ynbpTaTaM aHaJIN3a

TEOPETHYECKUX pabot XUMHUYECKOH]

UTEPATYPHBIX JTAHHBIX, COOCTBEHHBIX
HaIpaBICHHOCTU

DKCIIEPUMEHTAIIBHBIX u pacyeTHO-

TEOPETHYECKUX pabor XUMHUYECKOM|

HaIpaBJICHHOCTH

B pe3ynbrare u3ydeHus TUCHUTIINHBI 00y4YaIOMUNCS TOJDKEH:

3namo:

- 0 TEXHOTE€HHBIX CHCTEeMaX, MPUHIINIAX UX PYHKITMOHUPOBAHMS;

- OCHOBHBIE THUIIBI AHTPOINOTECHHBIX BO3JCUCTBUH Ha OKPYXKAIOIIYI0 CpeAy M Xapakrep
BO3HHUKAIOIINUX MIPH 3TOM IKOJIOTHYECKUX PUCKOB;

- OCHOBHBIE MPUHITUTIBI IKOJIOTHYECKOH 0€30MacHOCTH;

- M OTIPEJIETISATh HOPMATUBHBIE U KAU€CTBEHHBIC KPUTEPHUH 3arpsi3sHEHHUST aTMOC(HEpPHOTO BO3/yXa,
UCTOYHUKOB THUTHEBOTO M PBHIOOXO3AWCTBEHHOTO HAa3HAUYEHUH, 3E€MHOH - TMOBEPXHOCTH,
MOHU3HUPYIOIIETO U3ITYICHHS;

Ymemo:

- HCII0JIb30BATh MTPUEMBI TOKCUKOJIOTHYECKOTO HOPMUPOBAHUS;
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Braoems.:
- METOJIaMH OLICHKH BO3JICUCTBUI HAa PUPOJHYIO CPEY.

3. KpaTlcoe coaepikaHue TUCHUNINIJTHHBI

Paznen 1. Oxpyxkarmas cpema kak cucrema. HMaentudukamus omacHoctedd. OmacHbIe
IIPUPOJIHBIE SABJICHUS

[lenu u 3agaun Kypca, €ro CTpYKTypa U cojep:kanue. MeToa010rusl OLEHKH pHCcKa KaKk OCHOBA
NOPUHATHS PEIICHUH MPHU MPOrHO3UPOBAHUK BO3MOXHOT'O OIMACHOTO pa3BuTusl. MneHtudukanums
OMACHOCTeH: Kiaccu(UKalKsg HWCTOYHUKOB OIACHBIX BO3JCHCTBHH, OMpeesieHue BO3MOMKHBIX
yiaepboB. 3naueHue kypca -CoBpeMeHHass XUMHUsS W XHUMHYecKas Oe3omacHOCThll s
(bopMUPOBAHUS FKOJIOTHYECKOTO MUPOBO33PEHUS XUMUKOB- UCCIIE0BATEICH.

OCHOBHBIE KOMIIOHEHTHI TPHPOJHOW CpeIbl. 3aKOHBI M TNPUHLUUIBL (YHKIIMOHHUPOBAHUS
Oouocteppl. 3alIUTHbIE MEXaHU3Mbl MPUPOJHON cpelbl U (akTophl, obecredyuBaronive e¢
YCTOMYMBOCTh. JIMHaMU4eCckOoe paBHOBECHME B NPUPOAHOWU cpede. ['MapoJIOrMYecKuil LMKII,
KPYroBOpOT JHEPrUU M BelecTBa, (oTocuHTe3. YciaoBUS U (DAKTOPHI, OOECIEeYUBAIOIIUE
0e30IacHyI0 KHU3HEIEATEIFHOCTh YeJIOBEeKa B MPUPOAHOH cpene. EcrecTBenHble ~-uTarenbHblell
[UKJIIBI, MEXaHU3MbI CAMOPETYJIALINU, CAMOOYHILIEHUE OUOChEpHI.

Bynkanuueckast nesTEIbHOCTb, 3€MJIETPSACEHUS, LIyHaMH; aTMOC(EpPHbIE MPOLECCHl: HUKIOHbI
(TaifidyHBI, yparanel), CMEpYd W Jp.; JECHbIE MOXapbl, HaBOJHEHHs. llapamerpsl OmacHBIX
MPUPOJIHBIX SBICHUH U OLIEHKA pUCKa Ype3BbIYaiHbIX cuTyanuid. CoBpeMeHHbIE KIMMAaTUYECKUE
MO/IENIN — OCHOBA OIIEHKHU TJI00AIBHBIX M3MEHEHUH COCTOSIHHS OKPYKAIOIICH CPeIbl.

Paznen 2. TexHoreHHble CHUCTEMBI U WX BO3ACHCTBHE Ha 4YENOBEKAa M OKPYXKAIOIIYIO Cpeny
Pa3BuTHE NPOU3BOAUTENBHBIX CHUII U POCT HAPOJAOHACEIECHUS — BaKHENIIIHNE

aHTponoreHHble  (akTOpbl. TEeXHOTEHHBIE CHUCTEMBI: ONpENENeHHEe U  KIacCH(pUKALUA.
BozneiicTBue TEXHOTEHHBIX CHCTEM Ha 4YeJIOBeKa M OKpyKarollyl cpeny. OcHOBHbIE
3arpsi3HUTENM  TOYBBI, BO31yXa, BOJbl; MX HUCTOYHUKU. [IpeBpamieHUss XMMHUYECKUX
3arpsi3HUTENEH B OKpyxarolei cpeae. [ nobanbHbie SKOIOrHuecKre mpooIeMsl.

Konnenmuss M CTpyKTypa CHCTEMBl JKOJIOTMYECKOTO MOHHUTOPHUHIA, MPUHIUIBI €e
(GyHKIIMOHMpOBaHUs. Pojab MOHUTOpPHHra B aHalu3€ M IPEIyNPEXKJIEHUU ONACHOIO Pa3BUTHUS
HOCJEICTBHUM INTOOANBHBIX MPOOIEM.

Tokcukonorusd. MeToapl OLIEHKHM BO3ACHCTBUS TOKCHYECKMX BEIECTB Ha 4YeJIOBEKa U
OKpyXkaroyro cpeny. CoBMeCTHOE JENCTBUE TOKCUUECKHUX BEUIECTB. AITUTUBHOE BO3/IEHCTBUE.
Cuneprusm u  asHraroHu3Mm. IloporoBas u  OecnoporoBas KoHuenuuu. OCHOBHBIE
TOKCUKOJIOTHUECKNE XapaKTEPUCTUKU. DKOJOTUYECKHUE TIOCIIEICTBUS 3arPs3HEHNS OKPYKaOLEen
cpeapl U TpoOJieMbl SKOTOKCHUKOJIOTMU. ODKOJOTMYECKMM IOAXO0J K OLIEHKE COCTOSHUS U
pETyJINpOBaHMs KadecTBa OKpykawouen cpenpl. l[IpeaenpHo nmomycTuMas 3KOJIOTHMYECKas
Harpy3ka. 30HBI  3Kojorumdyeckoro pucka. CaHUTapHO-TMTMEHHMYECKOE HOPMHUPOBAHUE
3arpsI3HEHUMN.

Paznen 3. OcHOBHBIE HallpaBJIEHUS U METO/Ibl CHUKEHUS SKOJIOTMUECKOTO PUCKa OT 3arpsi3HEHUS
OKpYXKaroIlen CpeJibl

TexHonornyeckne MeTOJbl YMEHbILEHUs 0oO0beMa CTOYHBIX BOJA. MeToNbl MpeaoTBpalleHus
3arps3HEHUs] BOJ, OYHMCTKA CTOYHBIX BOJ OT BO30yauTenell Ooie3HEW, OpPraHUYecKux M
HEOPraHMYECKUX COEAMHEHMH, pPaJUOAKTUBHBIX BEIIECTB U TEPMAJbHBIX 3arpsA3HEHHH.
[TepepaboTka xuaKo(]a3HbIX OTXOAOB, HCIOJIb30BAHME ILIEHHBIX KOMIOHEHTOB. KoMruiekcHas
CUCTEMa OYHUCTKH CTOUHBIX BOJ.

MeTtoabl OYUCTKH aTMOc(epbl OT ra3000pa3HbIX U a’PO30JBHBIX 3arps3HUTENEH, (HTOPUCTHIX
COEIMHEHUH, PaJMOaKTUBHBIX BeIIECTB. MeTOIbl CHIKEHHS U TpeAOoTBpallleHus BHIOPOCOB
3arps3HUATENel B aTMocdepy. YaBiuBaHHE ad3pO30JIei.

TBepaple OTXOABI; WX CBOWCTBA: TOPOJCKOM MyCOp, WJI CTOYHBIX BOJ, OTXOJbI
CENIbCKOXO3SHCTBEHHOI0  NMPOU3BOJCTBA, IEJUTI0NI03a M Oymara, OTXOAbl XUMHUYECKOU
IIPOMBINIJIEHHOCTH, 3074, uiak. [lepepaboTka 0TX0/10B; 3aXx0opoHEHHE. XUMHUUecKas 00paboTka
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orxon0B. CoBpeMeHHble  OHOTEXHOJIOTMYECKHE  METOJbl  O0E3BpEKHBAHHUS  OTXOJOB.
Tepmuueckue crocodbl 06e3BpekuBaHus. Vcronp30BaHNE METOAOB pa3ZeNCHHs BEIECTB IS
KJIaCCU(UKALUU ¥ YTUIU3AINH OTXOJIOB.

Paznen 4. MecTto XMMHYECKUX MTPOU3BOJICTB B KOHLEIIUU YCTOMYMBOIO Pa3BUTUS XUMHUUYECKas
OMACHOCTh, XUMHYECKH ONaCHbIE O0BEKTHI U 0OecredeHne 6e30MacHOCTH.

ABapuiiHasi CUTyalllsi — 4YpE3BBIYAMHBIA (aKTOp BO3ACUCTBUS HA OKPYKAIOUIYIO CpEny.
Knaccudukanust aBapuiiHbIX CHUTyalui. AHaldu3 NPUYUH BO3HUKHOBEHHS aBapuid. OrleHKa
nocienctsuii. Kpynmaomacimtabueie BEIOPOCH U crienn(rKa UX BO3JACHCTBUS Ha OKPYKAIOIIYIO
MPUPOJIHYIO CpENy.

TpeboBanmsi k pecypcocOeperaronieii TeXHOJIOTHH: OSCCTOYHBIE TEXHOJOTHYECKUE CHUCTEMBI,
UCIIOJIb30BAaHUE OTXOJOB KaK BTOPUYHBIX MAaTEPUANBHBIX PECypcoB, KOMOWHHUPOBaHUE
IIPOU3BOJCTB, CO3JaHME 3aMKHYTBIX TEXHOJOTMYECKMX IIPOLECCOB, TEPPUTOPUATILHO-
MPOMBIIUICHHBIA KOMIUIEKC. [IpMHUMINBI CO3/1aHUA 3KOJIOIMYECKHM YHUCTBIX M KOMIUJIEKCHBIX
MaJIOOTXO/IHbIX TeXHOorui. Co3laHue 3HeprocoOeperamux NporeccoB — IPUMEP YCHEIIHOTO
KOMIUIEKCHOTO pELIEHUS MpoOJeM »HHEPreTUKM M HHEProeMKHX Mpou3BOACTB. Kpurtepuun
COBEpUICHCTBA TEXHOJOTMYECKUX CHCTEM M HMX CBSI3b C BO3JCHCTBUEM MpEANpUATUS Ha
OKPY’KaIOILYIO Cpery.

Paznen 5. [lpunnuner oOecrieueHrs SKOJOTMUECKOM O€30MacHOCTH YEIOBEKa M OKPYKAIOMICH
Cpelibl

OmnacHoe coctosiHue, ero mnapamerpsl. Kiaccudukanusi omnacHocTeld. YpOBEeHb OMNAacHOCTH U
METO/BI €r0 OLICHKM. MeXaHW3Mbl ONaCHBIX BO3JAeHCTBHM. Bunbl omacHocTen. BeposTtHOCTE M
nocneactBus. Ouenka u nporHo3. Hambosee omacHbie (akTopbl BO3IEHCTBUS Ha 3]I0pPOBbE
HaceJleHusT M Okpyxaromyro cpenay. CoObITHS C BBICOKOM U HHU3KOHW BEPOSTHOCTHIO.
CucremaTuyecKkue OIACHbIE BO3JICHCTBHS Ha 4YeElIOBEKa MU OKpyxaromyto cpeny. llkana
OIaCHOCTEM.

DBOoUTIONNS KOHIIETIIIUN 0€30MacHOCTH K KOHIICTIIUY PUEMIIEMOTO prcKa. MEeTO0IOTHS OIICHKH
pUCKa — OCHOBa JUIsi KOJMYECTBEHHOTO OIpEAENCHUS M CpPaBHEHUS OMAaCHBIX (HaKTOPOB,
BO3/ICICTBYIOIIMX Ha YEJIOBEKAa U OKpYXKaroulyio cpeay. OCHOBHbIE NOHSTHUS, ONPEICIICHUS,
TepMHHBI. PUCK, ypOBEHb pucCKa, €ro pacder. OneHKa pHCKa Ha OCHOBE JOCTYIHBIX JAHHBIX.
CpaBHeHuE M aHAIU3 PUCKOB B €1MHON mikane. HeonmpeneneHHOCTh B OlleHKe pucka. Pucku ot
BO3/JEHCTBUS HECKOJIBKHUX ONAaCHOCTEH.

PernonanpHas oneHka pucka. 30HBI 3Kojormyeckoro pucka. ConuanbHble acleKThl PHUCKA;
BOCIIPUATHE PHUCKOB M peakis oO0IIecTBa Ha HUX. DKOHOMHMUYECKHMH IMOAXO0JA K Mpodiemam
0€30I1aCHOCTH; CTOMMOCTHAsi OIIEHKa pHCKa; NpUeMJIeMblil ypoBeHb pucka. CBs3b YpOBHS
0€30MacHOCT C HKOHOMHUYECKMMH BO3MOXHOCTSAMHU oOmecTBa. OCHOBBI TJ100aJIbHOTO
DKOJIOTMYECKOTO TPOTHO3MPOBAHMSI BO3MOXKHBIX M3MEHEHUII B OKpY)KAWOIIEH Cpelne IoJ
BIIMSTHUEM XO03HCTBEHHOU fesTenbHOCTH. [yt npenoTBpalieHus ¥ MUHUMH3alui HETaTUBHOTO
BO3JICHCTBUS.

Paznen 6. [IpaBoBBIE OCHOBBI OOECTIEUCHUS IKOJIOTHUECKOM Oe30macHOCTH 3aKOHOAATENIbHBIC U
HOPMAaTHBHBIE JOKYMEHTBI. DKOJIOTHYECKOE 3aKOHOAATEIBCTBO.

['ocynapcTBeHHbIE CTaHIAPThI, CTPOUTENIbHbIE HOPMBI U TpaBwia. CaHUTapHbIE IpaBWiIa U
HOPMBI. DKOJIOTUYECKUI MAacOpT NPEIIPUITHS.

Metoapl  ympaBieHUS OPUPOJONOIb30BAHHEM. OKOJOTMYEcKas HSKCHEepTH3a IPOEKTOB,
JIMIIEH3UPOBAHUE MPUPOIONOIB30BaHUS, SKOJIOTUYECKOe cepTU(UIIUPOBaHHE, JEKIapUpOBaHHUE
0€30MacCHOCTH OIMACHBIX MPOMBILIUIEHHBIX OOBEKTOB, IKOJOTHYECKUN ayauT. DKOJIOTHYEcKas
0€3011aCHOCTh U CTpaXxOBaHHUE.

4. O6beM y4eOHOI THCIUITHHBI

B 3auvernnix | B akagem.
eINHHUIIAX gacax

Oo0mas TPYAOEMKOCTh JHCHUILIMHBI 10 Yy4eOHOMY 2 72

Buabl yueOHol padoTsl
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MJIaHy

AyIUTOPHbIE 3aHATHS: 1,3 48
Jlexmun 0,9 32
[IpakTuueckue 3aHATUA 0,4 16
CamocrosiTejibHas padoTa: 0,7 24

Bujx xoHTpoOSIS: 3a4€T € OLEHKOM

B 3aueTHBIX

Buabl yueOHoli padoThl B acrtp. yacax

eIMHUIAX
Oo0mast TPYA0EMKOCTb JMCHUIVIMHBI MO0 Y4eOHOMY 2 54
MJIaHy

AyJIUTOPHbIE 3aHATHS: 1,3 36
Jlexiuu 0,9 24
[[pakTUueckue 3aHATUS 0,4 12
CamocrosiTejibHas padoTa: 0,7 18

Bujx koHTpOJIS: 3a4er ¢ OLEHKOI

AHHOTanus padboyeil mporpaMMbl AUCIUTUTHHBI
«be30nmacHOCTh KU3HEAEATEILHOCTH

1. Heab TUCHUIIMHBI: - GopMHUpoBaHUE TPO(HECCHOHATBLHOW KYIbTYphl 0€30MaCHOCTH, IO
KOTOPOH  TIOHMMAeTCss TOTOBHOCThP M  CIIOCOOHOCTh  JIMYHOCTH  HCIOJb30BaThb B
po(heCcCHOHATTLHOM JESITEIILHOCTH MTPHOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUN M HABBHIKOB
JUis  oOecrieueHus Oe3omacHOCTH B cdepe mpodecCHOHATBLHOU JIESTEIBHOCTH, XapakTepa
MBIIUICHUSIT W [EHHOCTHBIX  OpPUEHTAIMK, TPU  KOTOPBIX  BOMPOCH  0E30MacHOCTH
paccMaTpUBAIOTCS B KAUECTBE IPUOPUTETA.

2. B pe3yabTaTe n3ydeHus AUCHHUILUIMHBI 00yYaomuiicsi Mo mporpaMMe cClnenuaJnuTeTa
JTOJIZKEH:

Obnadams CIeayIONMMU KOMIIETEHIIUSIMHU:

DopmupyeMble KOMIIETCHIIMT

NHauKaTopbl 10CTHKEHUS] KOMIIETEHIM I

YK-4. CnocobeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIQ
HAa HMHOCTpaHHOM  (bIX)  s3bIke(ax), s
AKaJIeMUYECKOTO U TTPO(HECCUOHATBLHOTO
B3aUMOJICVCTBUS

YK-4.1.  VYcraHaBiuBaeT W pa3BUBaeT
npodeccHOHaTbHBIE KOHTAKThl B COOTBETCTBHH
C MOTPEOHOCTSMHU COBMECTHOM IEATETBHOCTH,
BKJIIOYass oOMeH HH(opManueil 1 BbIPaOOTKY,
€IMHOM CTpaTeruu B3auMOACHCTBUS

YK-8. Criocoben co3maBaTh W MOJICPKUBATH
0e30macHble YCIIOBHS IKM3HEICATEIBHOCTH, H
TOM YHCJIC MTPU BOSHUKHOBEHHH YPE3BbIYANHbIX
CUTyalun

YK-8.1. Anammsupyer (akTopbl BpeIHOTO
BIMSHUS ~ DJIEMEHTOB  Cpeabl  OOMTaHus
(TEXHHYECKHX  CpPEACTB,  TEXHOJIOTMYECKHX
[POLIECCOB, MaTepHaJoB, 3JTaHUH u
COOpPY)KEHH, TPHUPOJHBIX W  COIHAIBHBIX
SIBIICHUTA)

YK-8.2. Unentudunmpyer omacHsie U BpEIHbIC
(dakToppl B paMKax  OCYILECTBIIIEMOMN
NesITeTbHOCTH

YK-8.3. BrisiBiaser mnpoOieMbl, CBSi3aHHBbIE ¢
HapyLIEHUSIMM  TEXHUKH O€30MacHOCTH  HA
paboueM MecTe; MpeaaraeT MEpONpHUATHIX I1Q
MPEIOTBPALICHUIO YPE3BbIYAWHBIX CUTYallHi
YK-8.4. PazbsicHseT mpaBuiia MOBEJACHUS IPH
BO3HUKHOBEHMHM  YpPE3BBIYAWHBIX  CHTyalul
[IPUPOJHOTO U TEXHOICHHOI'O ITPOUCXOXKICHHUS;
OKa3blBACT  IEPBYKD IIOMOIIb, OIKCHIBAET
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CIOCOObI  ydacTUsi B  BOCCTaHOBHUTEIBHBIX
MEPOTPUITHIIX

B pesynbpraTe n3yyeHus AUCLHUIUIMHBI 00yYaroUics JOIKEH:

3uamo:

—OCHOBHBIE TEXHOC(EPHBIE OMTACHOCTH, MX CBOWCTBA U XapaKTEPUCTHUKH;

—XapakTep BO3JEHCTBUS BPEIHBIX W OMACHBIX ()AaKTOPOB HA YEJIOBEKAa W IMPHPOIHYIO Cpeny,
METO/IbI 3aIIMTHI OT HUX MPUMEHUTENBHO K cdepe CBoel npodeccuoHanbHON 1eATeIbHOCTH.
Ymemo:

—HUIEHTU(UIIPOBATH OCHOBHBIEC OMTACHOCTH CPEIbl OOUTAHHS YETIOBEKA;

— OLIEHUBATh PUCK UX peaJIn3allii, BEIOMpaTh METO/IbI 3aIMTHI OT OMACHOCTEN MPUMEHUTENBHO K
chepe cBoedl mMpodecCHOHATBHOM JAESITSIBHOCTH M CIOCOOBI obOecreueHuss KOMGOPTHBIX
YCIIOBUH )KU3HENEATEIBHOCTH.

Bnaoemp:

— 3aKOHOJIaTeNIbHBIMUA U MPABOBBIMH aKTaMU B 00JacTH 0€30MaCHOCTH M OXpaHbl OKpPY)Karolen
cpenpl, TpeOOBaHMSIMH K O€30MTaCHOCTH TEXHUYECKHX PETJIaMEHTOB B chepe mpodeccHoHaNbHOM
JESITEIbHOCTH;

—Croco0aMu ¥ TEXHOJIOTHSIMHU 3aIIUTHI B YPE3BBIUANHBIX CUTYAIUX;
—TOHATUHHO-TEPMUHOJIOTUYECKHUM aIllapaToM B 001acTu 6€30MacHOCTH;

— HaBBIKAMH pAlMOHAIM3AIMHA TMPO(HECCHOHATBHON AEATEIBHOCTH C LENbI0 00eCreYeHus
0€30MaCHOCTH U 3aLIUTHl OKPYKAIOIIEH CPEIbI.

3. KpaTkoe conepixanue 11 CUMIIMHBI

1. BBeznenue B 6e3onacHocTh. OCHOBHBIE IOHATHUSA U onpezeneHus. be3onacHocTs U ycToitunBoe
pa3BUTHE.

2. Yenoek u TtexHochepa. CrTpykTypa TexHOCPepbl U €€ OCHOBHBIX KOMIIOHEHTOB.
CoBpeMEHHOE COCTOSTHHE TeXHOC(hephl U TEXHOCPEPHOU 0€3011acHOCTH.

3. Unentudukanuss u BO3ACHCTBUE Ha YEJIOBEKAa BPEOHBIX M OMACHBIX (DAaKTOPOB CpEIbI
oOuTaHus.

Knaccugukaius HeraTUBHBIX (DAaKTOPOB cpeibl OOMTaHMS yesloBeKa. XUMUYECKHE HEraTUBHBIE
(dakTopsl (BpeaHble BelecTBa). MexaHM4ecKue U aKyCTUYeCKHe KoJieOaHus, BUOpaIvs U IIyM.
ONEKTpOMarHuTHbIE M3JIy4eHUs U 1noisd. MoHusupyromme H3Iyd4eHHe. ODJIEKTPUUYECKUN TOK.
OnacHble MexaHnyeckue Qaxtopsl. [Iponeccsl TopeHHst U MOKapOB3pPhIBO- OMACHBIE CBOMCTBA
BELIECTB U MaTepraoB. CTaTUUECKOE DJIEKTPUUECTBO.

4. 3amuTa YeJOBEKa W Cpenbl OOMTAaHUS OT BPEIHBIX W OMACHBIX (PAaKTOPOB MPUPOIHOTO,
AQHTPOIIOTEHHOT'O ¥ TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcCHOBHBIE NPUHLMIIBI 3AIIMTHL. 3alIMTa OT XHUMHUYECKUX M OHOJIOTMYECKHMX HETraTUBHBIX
¢dakTopoB. 3ammMTa OT JHEPreTMYECKUX BO3ACUCTBUM M ¢u3mueckux mnosed. OOecrieueHne
0e30MacHOCTH  cHUcTeM, paboTalolUX IoJ JaBieHHEeM. be3omacHOCTh  IKCITyaTaluu
TpyOONPOBOJIOB B XUMHUUYECKOW MPOMBIIIJIEHHOCTU. be3onacHas skcIutyatanuss KOMIPECCOPOB.
AHanu3 ¥ OLlEHUBAaHUE TEXHOTEHHBIX U MPUPOJAHBIX PUCKOB.

5. OGecnieuenne KOM(OPTHBIX YCIOBUM Ui JKU3HU U JESATEIBHOCTH uesnoBeka. [lonarue
KOM(DOPTHBIX MJIM ONTUMAJIbHBIX YCIOBUNH. Mukpoknumar noMeniennit. OcBelieHne U cBEToBas
cpelia B IOMELICHUH.

6. Icuxodusnonorndeckre 1 SProHOMHUYECKIE OCHOBBI 0€30IaCHOCTH.

[Icuxmyeckue nporecchl, CBOWCTBA U COCTOSIHUSA, BIUAIONINE HAa 6€30MacHOCTb. Bupl 11 ycrnoBus
TPYZOBOH AESITETbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblyaliHble CUTYallMH U METO/IbI 3AIIUTHI B YCIOBUSAX UX PEaTU3alUH.

O6mue ceaenus o YC. Ioxkap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTAaX.
Paguannonnsie aBapuu. [Ipubops! paguannoHHON, XUMUYECKON pa3BEIKH U IO3UMETPUUECKOTO
KOHTpoJIsl. Upe3BbIualiHble CUTYallud BOEHHOIO BPEMEHHU. 3all[uTa HAaCelIeHUs B UpE3BbIYAHBIX
CUTyallUsAX. YCTOWYMBOCTh (DYHKIIMOHUPOBAHHA OOBEKTOB HKOHOMHKH B YpE3BbIUAHBIX
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CUTYaIIX.

8. Ympasnenue 6e30MacHOCTBIO JKU3HEACATEIBHOCTH.

3aKoHO/MATENbHBIE ¥ HOPMAaTHBHBIE IPABOBBIC OCHOBBI  YIPAaBJICHUS 0E30HMACHOCTHIO
KU3HEICATCIIPHOCTH. DKOHOMUYECKHE OCHOBBI YIpaBileHHs Oe3omacHocTbio. CTpaxoBaHHe
puckoB. ['ocyapcTBeHHOE ynpaBieHHe 0€301acHOCTBIO.

4. O0beM y4eOHOi U CIUNIHHBI

Buj yue0Hoit padoThI B 3au B akan.
eIMHUIAX yacax
O0mas Tpy10eMKOCTb JUCHUILIUHBI 4 144
KonraktHas padora (KP): 1,8 64
Jlexuu 0,9 32
JlaGopaTopHbie paboThI 0,9 32
CamocrosiTeibHas padoTa 1,2 44
By nTOroBoro KOHTPOJIsi: IK3aMeH 1 36
Bun yueoHoii padoThI B 3au B acrp.
eTMHHIAX yacax
O0mas TPyA0eMKOCTb JHCHUIINHBI 4 108
KonTakTtHas padora (KP): 1,8 48
Jlexkuun 0,9 24
JlaGopaTopHbie paboThI 0,9 24
CamocrosiTesibHast padoTa 1,2 33
By nTOroBoro KOHTPOJIsi: IK3aMeH 1 27

AHHOTanus padoueill mporpamMmbl AUCLUIIINHBI
«Pusuyeckas KyJbTypa u CiopT»

1. Hegb AUCHMIVIMHBI: - OBJIAJICHHE METOJOJOTHMEeH HaydyHOro MNO3HAHUA (PU3MUECKON
KyJIbTYpbl W CIHOpPTa; CHUCTEMOW TMpPAKTUYECKUX YMEHUH U HaBBIKOB, OOECIEUMBAIOIINX
COBEpPILEHCTBOBAHHUE MCUXOPU3UUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEN HCIOJIb30BaTh
pazHooOpa3Hble (QOpMBI (U3NYECKOW KYyIbTYphl, CIOpPTa M Typu3Ma JUIsl COXPAaHEHUS H
YKpPEIUIEHUsI CBOET0 3J0pOBbS M 3JI0pPOBbSl CBOMX OJNM3KMX B TIOBCEJIHEBHOW JKM3HU H
npohecCuOHANBHOM NeATENbHOCTH; (OPMUPOBAHNE MOTHUBALMOHHO-IIEHHOCTHOTO OTHOILIEHUS K
¢u3nueckoil Kynbrype, pU3MUECKOMY COBEPLICHCTBOBAHUIO U CAMOBOCIUTAHUIO, YCTAHOBKA Ha
3/10pOBBII 00pa3 KU3HU.

2. B pesyabrare n3ydeHus AUCHHUILIMHBI 00y4YalOIMIics 10 NPOrpaMMe ClenuajJ nTera
JOJIZKEeH

Obnadams CIEeayIONMMU KOMIIETEHIIUSIMH:

@opmupyeMble KOMIIETEHIIUH NHauKaTopsl 10CTHXKEHUST KOMIeTEeHIHit
YK-7. Cnocoben mnoaaepxuBath MOKHBIMYK-7.1. BwiOupaer 3mopoBbecOeperaromnime
YPOBEHb (DPM3WYECKON ITOATOTOBICHHOCTH [UIATEXHOJOTHH JUISL  TIOAJEPXKaHHS  370POBOTO
oOecrieyeHHs TMOJHOLIEHHONW COLMaJbHOW HoOpasza >KHU3HU C YYeTOM (DPU3HOIOTHYECKUX
podeccuoHaNbHON 1eATEIbHOCTH 0COOCHHOCTEH opraHuzmMa U yCIIOBUH]
peanu3auy npopecCuOHATBLHOMN 1eATEIbHOCTH
YK-7.2. Ilnanupyer cBoe pabodee M CBOOOIHOE
BpeMsi Il ONTUMAJbHOTO  COYETAHWS]
(du3nueckoiliT M  yYMCTBEHHOHW Harpy3ku H
obOecnieueHus paboTocmocoOHOCTH
B pe3ynbrare u3ydeHus TUCHUTIINHBI 00y4YatOMUNCS TOJDKEH:
3namo:
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- HAyYHO-TIPaKTUYECKHE OCHOBBI (PU3NYECKOM KYIbTYPHI U CIIOPTA;

- COLUAIbHO-0MOIOrMYECKHE OCHOBBI (PHU3UUECKOM KYyIbTYPHI M CIIOPTA;

- BIIUSTHUE 03JI0POBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIIUTAHUS HA YKPEIUICHHUE 3/I0POBBS,
npoUIaKTUKyY MpodecCuOHATBHBIX 3a00JIEBaHUHN M BPEIHBIX TPUBBIYCK;

- CIoCcOOBI KOHTPOJIA U OLIEHKH (PU3NYECKOro pa3BUTHUS U PU3NYECKOM MTOATOTOBICHHOCTH;
- IpaBUJia U CIOCOOBI IJIAHUPOBAHUS MHANBUAYAIbHBIX 3aHATUN PA3IUYHON LIeJIeBOU
HAIPaBIEHHOCTH;

- UCTOPHUIO (U3UYECKON KYIbTYpPbl M CIOpPTa, UMETh MPEACTABICHUE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEH CTpaHbl, HO M MHUPOBOTIO YPOBHS; BakKHeHIIne
JIOCTH>KEHHS B 00JIaCTH CIOPTA;

— crioptuBHble Tpaguiuu MXTU-PXTY um. JI. . MenaeneeBa, MOMHUTH O MOJIBUTrax
CIIOPTCMEHOB B rofibl Bennkoit oreuecTBeHHOM BOiHBI 1941-19451T.

Ymemo:

- CaMOCTOSITENIbHO 3aHUMAThCs (PU3NUECKON KYJIbTYpPOIl U CIIOPTOM;

- OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpTaHU3Ma M COOJII0JAaTh MpaBUiIa
TUTHEHBI U TEXHUKU 0€30MaCHOCTH;

- OCYILIECTBJISTh TBOPYECKOE COTPYAHMYECTBO B KOJJICKTUBHBIX (opmax 3aHATHIM
bu3nYeCcKoil KyabTypOil U CIIOPTOM.

Bnaoemu:

— CpeIcTBaMM W METOJAaMH  YKPEIUICHHUS WHJIWBHyaJbHOTO 370POBBS, (U3HUECKOTO
CaMOCOBEPILEHCTBOBAHMS;

— JOJKHBIM ypOBHEM (PH3UYECKOM IMOATOTOBICHHOCTH, HEOOXOAMMBIM [JIsi KAa4€CTBEHHOTO
ycBOEHUsI Mpo(decCHOHATbHBIX YMEHUH W HaBBIKOB B IIpoliecce OOy4deHus B BYy3e, A
o0ecrieyeHns MOJTHOLUEHHON COMMAIBHON U PO(PECCHOHANBHOM EATETLHOCTH MOCIIE OKOHYAHUS
y4eOHOT0 3aBeICHUSI.

3 KpaTkoe coaep:kaHue TUCHUTLIHHBI

Jucnumimza (Moaynu) no «PU3NYECKO KylbType U CIIOPTY» PEATU3YIOTCS B paMKax 0a30BOii
yactu broka 1 «/lucrumnunel (MOAynH)» MporpamMMbl CHEHATUTETa B 00beMe 72 akajl. 4acoB
uiu 54 actp. 4. (2 3a4eTHBIC €UHULIBI) TIPU OYHOU (hopme 00YUeHUs..

[IporpaMmma paccuMTaHa Ha W3y4eHHE IUCHUIUIMHBI B TEUYEHHE JIBYX CEMECTpOB (IIEpBOTO U
IIECTOTO).

Pa3nesibl IMCUMIJIMHBI M BUIBI 3aHATHIA

Bcero, Yacos
Pa3nen Ha3Banue MmoayJist aKaju. ek M3 mnen! kp
yacax
[Ipeamer «Pusndeckas KyJIbTypa U
L cnopt». Mctopus ®KuC 18 2 6 9 1
OCHOBBI 30pOBOTO 00pa3a KU3HU
2 (307K) 18 2 6 9 1
3 buonornueckne OCHOBBI (pu3HUeCKOU 18 9 6 9 1
KYJIBTYpBI U CIIOpTa
4 [IpodeccronansHO-TIpUKIIATHAS 18 9 5 9
¢du3uyeckas KyabTypa U CiopT
Bcero yacos 72 8 24 36 4
Bcero, Yacos
Pa3znen HasBanue moayis acrp. ek M3 mnen! kp
yacax
1 [Ipenmer «Pusnueckas KyJIbTypa 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 0CHOBBI (pU3NIECKOM
KYyJIbTYpBI U CIIOPTa
[TpodeccrnonansHO-PUKIIATHAS 13,5 15 4.5 6.75 | 0,75
buznueckas KyJlbTypa U CIIOpT

Bcero yacos 54 6 18 27 3

13,5 1,5 4,5 6,75 | 0,75

Kaskablii pazaesn nporpaMMbl MMeeT CTPYKTYPY:

- JEKLUUHU WIN TEOPETUUECKUN Pa3aed;

- NPaKTUYECKUNA pa3/iel, COCTOUT U3: METOAMKO-TIpakTudeckux 3ausatuii (MII3) n yueOno-
TPEHUPOBOYHBIX 3aHATUH (MpodeccroHaIbHO-TIpUKIIaHas (pusnueckas moaroroska, [TTIDIT);

- KOHTpOJIbHBIN pa3aen(KP).

Teoperuueckuii pazaes GopMUpyeT CUCTEMY HAYYHO-TIPAKTHYECKUX W CIELUATBHBIX 3HAHHM,
HEOOXOAUMBIX JJIsi MOHUMAaHMs NMPUPOAHBIX U COLMANBHBIX IPOLECCOB ()YHKIMOHUPOBAHUS
¢u3nueckoil KyabTypbl OONIECTBA W JIMYHOCTH, YMEHHS HUX aJalTUBHOTO TBOPYECKOTO
UCIOJIb30BAaHUS JJIsl JINYHOCTHOTO M NMPO(EeCCHOHAIILHOTO Pa3BUTHUS; CAMOCOBEPILICHCTBOBAHMS,
OpraHM3aIy 3JI0POBOTO 00pa3a KHU3HU TNPU BBITOJHCHUU Y4eOHOH, NpodeccHnoHaIbHON U
COLIMOKYJIBTYPHOU €ATEIbHOCTH.

MeTtoauko-npakTHYecKHe 3aHATUS IPEIyCMaTPUBAIOT OCBOEHHE OCHOBHBIX METOJOB U
cnoco0oB (hopMUpPOBaHMs Yy4eOHBIX, NMPO(YECCHOHAIBHBIX M JKM3HEHHBIX YMEHHUH M HaBBIKOB
cpeAcTBaMu (PU3UIECKON KyJIbTYpHI U CIIOPTA.

Ha MeToIMKO-ITPaKTUYECKUX 3aHATUAX YAEIAETCS BHUMAHKE:

- OCHOBHBIM Npo0jIeMaM CIIOPTUBHOM TPEHUPOBKHU;

- BIMSIHAIO  (PM3MUYECKUX YNpakHeHUH Ha (opMupoBaHue mnpodecCHOHANBHBIX —KadyecTB
OyAylIero crenuanucTa U JMYHOCTH 3aHUMAROIIErocs;

- BO3JICHCTBUIO CPEACTB (PM3NYECKOTO BOCIUTAHUS HA OCHOBHBIE (PH3MOIOTHYECKHE CUCTEMBI U
3BEHbs OIIOPHO-JBUTATEILHOTO alapaTa 3aHUMAOILErocs;

- BOIIpOCaM IPOBECHUS COPEBHOBAHUM (IIpaBUJia COPEBHOBAHMM, CUCTEMA PO3BITPHILIEH,
olpeneneHue nodeaurenei, 000pya0BaHNE U UHBEHTAPb).

IIpodeccnonanbHO-NIPUKJIAAHASE  MOATOTOBKA  IPOBOAUTCS C  ydyeToM  Oyayien
npodecCHOHATBLHOM 1eATEILHOCTH CTY/ICHTA.

Y4eOHO-TpEeHUPOBOUHBIE 3aHATHS 0a3UPYIOTCS Ha IIMPOKOM HCIOIb30BAaHUH TEOPETUUECKUX
3HaHUN U METOAMYECKHX YMEHHUH, Ha MPUMEHEHUH Pa3HOOOPA3HBIX CPEICTB (U3NYECKON
KYJIbTYpBbI, CIIOPTUBHOM U MPOPECCUOHANBHO-TIPUKIIATHON (PU3MUECKOI MOATOTOBKH CTY/IEHTOB.
KonTpoabnblii pazaen. Kputepuem ycnenrHocTH OCBOEHUSI yueOHOro MaTepuana sBiseTcs
OLICHKA MPEINO0/IaBaTeNsl, YUUTHIBAIOLIAS pe2yisApHOCHb NOCeujeHusi 0053amenbHblX Y4eOHbIX
3ausamuil, 3HAHUH TEOPETUYECKOI0 pa3/iesa MPOorpaMMbl U BBITIOJHEHUE YCTAaHOBJICHHBIX Ha
JAHHBIA CEMECTpP KOHTPOJIbHBIX TECTOB 00MIeH (PU3NUYECKON U TeOpEeTUUYECKON MOJATOTOBKU IS
OTJIENbHBIX IPYII PA3JIMYHON CIIOPTUBHON HAIPaBIEHHOCTH, BXOAUT B IPAKTUUECKUE 3aHATHUS.

4. O0beM yueOHOH JUCHUILIHHBI

B B
. 1 4
Buabl yueOHoii padoThI 3a4€THBIX | aKaJeM.
ceMecTp | ceMecTp
eIMHUIAX | Yacax

OO0masi TPYI0eMKOCTh JUCHHMIIMHBI 1O 9 79 36 36
y4eOHOMY IIaHy
KonTakTHas padora (KP): 2 72 36 36
Jlextuu (JIek) 0,2 8 4 4
[Ipaktuueckue 3ansatus (I13) 1,8 64 32 32
Bua koHTpOJISI: 3ager 3ader
| Buabl yueHoii padoTh | B | Bactp. | 1 | 4 |
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3a4eTHBIX | 4Yacax | ceMecTp | ceMecTp
eIMHHUIIAX

O0masi TPYyA0EeMKOCTb JUCHMILUIMHBI 1O 5 54 7 7
yu4eOHOMY IIAHY

Konrakthas padora (KP): 2 o4 27 27
Jlexuu (JIek) 0,2 6 3 3
[TpakTrueckue 3ansatus (I113) 1,8 48 24 24
Bua koHTpOJISI: 3auer 3ader

AHHOTanus padouet mporpaMmbl AUCIUILITMHBI
«Pyccknii I3bIK M KYJbTYpPa pedym»
1. Heap AUCHMIUIMHBI: — TMOBbIIIEHHWE OO0IIEH M NPOPEcCCHOHAIBHON KyIbTYyphl peud
CTyneHTa ©u  (OPMUPOBAHHME  MPAKTUYECKOW  MOTPEOHOCTH B CAaMOPAa3BUTUU 51
COBEpUICHCTBOBAHUU JIMYHOCTH.
2. B pe3yabTaTe u3yueHus JMCUMIJIMHBI 00y4alOLIUiics 0 MporpaMMe CrielfiaJIuTeTa
JOJI2KeH:

Obnadams cneayOUMMI KOMIIETEHITUSIMU:

®opmupyeMbie KOMIIETEHIIUH NuaukaTopsl 10CTHKEHUS] KOMIIeTeHI Uit
YK-4. Cnocoben mnpumeHsaTh coBpeMeHHbIqYK-4.1. VYcraHaBiMBaeT M pa3sBUBACT
KOMMYHHUKATHBHbIE TEXHOJOTHMH, B TOM YHCIGNPO(ECCHOHATbHbIE KOHTAKThl B COOTBETCTBUU
Ha MHOCTpaHHOM  (BIX)  s3bIKe(ax), JUIAC MOTPEOHOCTSAMH COBMECTHOW JCSTEIHHOCTH,

AKaJEMHYECKOI0 u npodecCHOHATBLHOIOBKII0Yass O0OMEeH HH(popManueil U BbIpabOTKY
B3aUMOJICUCTBUSA €IUHON CTpaTeruu B3aUMOICHCTBH
YK-4.4. ApryMEHTHPOBAHHO 3|

KOHCTPYKTUBHO OTCTaMBaeT CBOM TO3UIUU U
U7eH B aKaJeMHUYECKUX U MpodeCcCHOHATBHBIX
NIUCKYCCUSIX HA TOCYAApCTBEHHOM si3blke PO u|
WHOCTPAHHOM SI3bIKE

OIIK-6 Cnocoben mpencraBisaTh pe3yinbTaTblONK-6.3. T'OTOBHT mpe3eHTaluio 1O TEeMe
MpohecCHOHANBFHON N1eATEeTbHOCTH B YCTHOM ija60TBI U TpPEACTaBIsIET €€ Ha PYCCKOM H
MUCbMEHHOW (QopMe B  COOTBETCTBUM  CAHTJIMMCKOM SI3BIKAX

HopMamMu W mpaBwiamu, nOpuHiITeIMEH  BOIIK-6.4. [IpencraBiseT pe3ynbTaThl paOOTH B

MpoEeCCHOHATIBHOM COOOIIECTBE BHJI€ HAy4YHOW TyONWKaIuu (TE€3UCHl JOKIana,
CTaThsi, 0030p) HA PYCCKOM M aHTJIMHCKOM
II3BIKC

B pesynbTaTe u3ydeHus: AMCHUIUIMHBI 00 yHIArOIIUICS JOKEH:

3HaTh

® (YHKIMHU s3bIKa KaK CPEACTBA (OPMUPOBAHUS U TPAHCIISILIMYA MBICIIH;

® crenuduKy yCTHOH M MUCbMEHHOHN peyn;

* crenuQuKy HayqHOTO S3bIKA, JKaHPhl HAYYHOTO CTHUJIS,

® CTUJIEBBIE YEPTHI U A3BIKOBbIE OCOOEHHOCTH XKaHPOB O(PHUIIMATIEHO-/IETIOBOTO CTHJIS;
® HOPMBI JINTEPATYPHOIO SA3BIKA;

® 0COOCHHOCTH MOATOTOBKM TEKCTOB Pa3HbIX BUJIOB MyOIUYHOTO BHICTYIUICHUS;
yMeTh

e TpaHC(OPMHUPOBATH MMCbMEHHBINA TEKCT B YCTHYIO (DOPMY peun;

OTIINYATh KOJUPUIIMPOBAHHYIO (HOPMUPOBAHHYIO) pedb OT HEKOIU(DULIMPOBAHHOIA;
BBIJIETISATh CTPYKTYPHBIE €NMHUIIBI TEKCTA;

HAXOJUTh B TEKCTE PEUYEBbIEC OIIMOKU U YCTPAHATD UX;

COCTaBJISITh JINYHBIE IOKYMEHTBI B COOTBETCTBHH C HOPMAaTUBHBIMU TPEOOBaHUSIMU;
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® JCIIOJIb30BAaTh BBIPAZUTEIIBHBIC CPENICTBA SI3bIKA;

® BBICTYNATh MYOJUYHO C pa3HBIMA KOMMYHHKATUBHBIMU HaMEPEHHUSIMU;

BJIaJ€eTh

® KYJIbTYpOU HAYYHOH M J€TOBOM peun B MMCbMEHHOM U YCTHOM (opme;

® ocHOBaMH >(P(PEKTHBHOH KOMMYHHMKAIIMU B y4eOHOW M MPO(ECCHOHATBHON NeSTEIbHOCTH
(HaBbIKaMHU ITyOIMYHOM peun, apryMEeHTaluu, BEACHUSI TUCKYCCHH).

3. Kpartkoe coep:kaHue JHCUHIIIMHBI

Monyns 1. BBenenue B mpeamer

Pycckuii sA3bIK M KyJIbTypa pedd Kak IPEeIMET, KaK COCTaBIAIOIIAs KM3HEHHOIO yCIeXxa.
OcHOBHBIE TIOHATHS Kypca, BIMSHUE sI3bIKa HA (OPMHUPOBAHUE JTUYHOCTU UeIOBeKa. Pycckuit
A3BIK KaK CIIOCOO CYIECTBOBAHUS PYCCKOTO HALMOHAJIBHOI'O MBIIIICHUS U PYCCKON KYJBTYpBI.
HcTopudeckue cBeIeHUs O PYCCKOM si3bIKe. HOBBIE SIBJICHUS B PyCCKOM SI3BIKE.

MHoroo0Opasue s3bIKOBbIX cpeAcTB. OTOOp SA3BIKOBBIX CPEJCTB A obecredeHus Hauboiee
3pPEKTUBHON KOMMYHHKAIIMM B ONPEACICHHONW CHUTyallMd. THUMBI PEUYEBBIX CHTyalUd U
(YHKLIHMOHAJIbHBIE PA3HOBUIHOCTU COBPEMEHHOI'O PYCCKOro si3blka. PopMmbl peud (MUCbMEHHas
U ycTHasg) u ux cnenupuka. DyHKIMOHAIBHBIE CTHIM (HAYYHBIH, O(HUIMANBEHO- JETIOBOM,
nyonuuucTryeckuit). JIurepatypHslil 361K U HEJIUTEPATYPHbIE TUIIBI PEUH.

Monyns 2. KynbTypa HayqyHOU pedH U IeIOBOW PEeUH

Tekct, ero cTpykTypa, THUIBI, KOMIOO3MLHUSA, BUJBI Kommpeccud. OCOOEHHOCTH HAy4YHOTO
CTHJISL peuH, Crelr(uKa UCTIONb30BaHUS IEMEHTOB PA3IMUHBIX S3BIKOBBIX YPOBHEH B HaY4HOM
peun. SI3bIKOBBIE CpelCTBA, ClIELUAbHbIE IPUEMBl U PEUEBble HOPMBI HAYUHBIX pabOT pa3HBIX
’KaHpoB. JKaHpbl yCTHON Hay4HOU PEYH.

OdunmanbHO-1€10BOM CTUIIb PEUYH, €ro pasHOBUAHOCTH, chepa ero (HyHKIHMOHUPOBAHMS,
JKaHPOBOE pa3zHooOpasue; SA3BIKOBBIE (bopMyIIbL o(pUIMAIbHBIX JIOKYMEHTOB;
UHTEpHALIMOHAJIbHBIE CBOMCTBAa PYCCKOM O(UIMaIBbHO-IEN0BOM MUCBMEHHOM peuM; IpaBuia
o opMIIEHHS TOKYMEHTOB; PEYEBOM ITUKET B JOKYMEHTE.

Monyne 3. HopMaTHBHBI acIEKT

SI3pIKOBasi HOpMa, €€ pOoJib B CTAHOBJICHWH M (PYHKIIMOHUPOBAHHH JMUTEPATYPHOTO S3BIKA.
OmnpezneneHue BapUAHTHOCTH  S3bIKOBOM  HOpMbL.  Opdosnuueckue HOPMBI  PYCCKOTO
JUTEPATYPHOTO S3bIKA.

Jlexcuueckre HOPMBI PYCCKOTO JINTEPATYPHOTO S3bIKA, IPUYMHBI HAPYIICHUS UX. 3HAYECHUE
CI0OBa M JIEKCMYECKAass COYETAeMOCTb. VHOS3BIYHBIE CIIOBA B COBPEMEHHOM PYCCKOM pEdH.
Pycckas ¢pazeonorus 1 BbIpa3uTEIbHOCTh PEUn.

I'pammaTryeckue HOPMBI PYCCKOTO JIUTEPATYPHOTO SA3BIKA M CIydal HX HapyLICHHUS.
TpynHble ciaydan ynoTpeOJeHHMs HMEH CYIIECTBUTENbHBIX. V3MeHeHMs, NpoucXoAasiue B
ynoTpeOJeHU UMEH YHUCIAUTENbHbIX. CHHTaKCHYECKHE HOPMBI U KyJIbTypa peud. TpyaHble
CIIy4al MMEHHOIO M TJIaroJIbHOro ympasieHusa. CorinacoBaHME IOJUIEKALIET0 U CKa3yeMoOro B
dbopmax yucia.

4. O0bem yueOHOI IMCUMIJIMHBI M BU/IbI Y4eOHOM padoThI:
O0bem
Buabl yueOHoi padoThI B 3au4 B akan.
eIMHUIAX yacax

O01masi TPyA0EMKOCTh JUCHHMILIMHBI 110 Y4eOHOMY IVIaHY 2 72
AyAUTOPHBbIE 3aHATHS: 1,3 48
Jlexmm (JIex) 0,4 16
[TpakTiaeckue 3ausatus (I13) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
By MTOroBOro KOHTpOJIS: 3ayer

Buabl yueOHol padoThI B 3aq06TeMB actp.
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eTMHULAX yacax
O0mas TpPyA0eMKOCTh THCIUILINHBI 110 y4eOHOMY IJIAHY 2 54
AyIMTOPHBIE 3aHITHS: 1,3 36
Jlexmm (JIek) 0,4 12
[IpaxTuueckue 3ansatus (I13) 0,9 24
CamocrosiTtesibHas padora (CP): 0,7 18
Bu1 HUTOrOBOT0 KOHTPOJIS: 3auer

AnHOTams paboyeil mporpaMMbl JUCIUTLIHHEI
«Ilegaroruka»

1. Heab AMCHUIVIMHBI. -TIPUOOpPETEHHE CTYJCHTAMHM 3HAHUU B 00JAacTH IeJaroruyecKoil
NeSITETILHOCTH.
OCHOBHBIMU 3a/la4aMH JMCLUIUIMHBI SBISIOTCS: HW3y4EHHE BO3MOXKHOCTEH, MOTpeOHOCTEH,
JOCTIDKEHUH 00ydaronmxcsi B 001acTi 00pa3oBaHus U MPOESKTHPOBAHKE HA OCHOBE MOJTYYEHHBIX
pe3yJIbTaToB 00pa30BaTEIbHBIX MNPOTPaMM, UCHUILUIMH W WHIWBHIYAIBHBIX MapLIpyTOB
00y4YeHHsI, BOCIIUTAHUS, Pa3BUTHUs; OpraHu3anus oOydeHHsl M BOCIIUTaHUA B cepe 00pa3oBaHUs
C WCHOJIb30BaHUEM TEXHOJIOTUH, COOTBETCTBYIOLIMX BO3PACTHBIM OCOOCHHOCTSIM O0YyYarOLTHXCsI
U OTPAXKAIOUINX CIeHUPHUKY 00acTei 3HaHUH (B COOTBETCTBUU C PEANTU3YEMBIMHU MPOMUISIMHA);
OpraHu3anusl B3aMMOJCHCTBHS C OOIIECTBEHHBIMH M 00pa30BaTelIbHBIMU OpraHU3aIMsIMU,
JNETCKUMU KOJUICKTHBAMH W POJMWTEISIMH  JUIS  peIIeHHs 3aaad  npodeccHoHaNbHOM
NeATEIbHOCTH; HCIOJIb30BaHHE BO3MOXHOCTEH 00pazoBaTelbHON cpelbl Uil oOecredeHust
KayecTBa OOpa3oBaHMs, B TOM YHCIE C MPUMEHEHHEM WH(POPMALMOHHBIX TEXHOJIOTHIA;
OCYyLIECTBIIEHHE  NPO(ECCHOHAIBHOIO  CaMOOOpa3oBaHUS W JIMYHOCTHOTO pocra,
IPOCKTHPOBAHUE JTAIIbHEHIIIEro 00pa30oBaTeIbHOI0 MapIIPyTa U MPo(eCcCHOHATBHON Kapbephl.
2. B pe3yabTaTe H3y4yeHHs TUCHUILIMHBI 00YUYaIOLIUIiCs 10 MPorpaMMe crenuajuTeTa
JIOJI/KEH:

Obnadams cneayoUMMI KOMIIETEHIIUSMU:

DopMupyeMble KOMIIETCHIUH NHaukaTopbl 10CTHKEHUS KOMIIETEHIM I
YK-3.1. BripaOateiBaer CTpaTEeruio
COTPY/ZIHUYECTBA M HA €€ OCHOBE OpraHU3yeT
0TOOp WJIEHOB KOMAaHJABI Ui JIOCTHIKCHUS
[HOCTaBJIEHHON 11eNTN

YK-3.2. IInaaupyer u KOpPPEKTHPYET pPadoTy)|
KOMaH/Ibl C y4€TOM HHTEPECOB, OCOOCHHOCTEH
MOBE/ICHHSI 1 MHEHUH €€ YJICHOB

YK-3.3. Paspemaer KOH(JIUKTBI y
MPOTHBOPEUYUS] TIPU JIEJIOBOM OOIICHWH Ha)
OCHOBE yueTa HHTEPECOB BCEX CTOPOH

YK-3.4. Opranusyer TUCKYCCHH IO 33JaHHOW
TeMe M OOCYXJIEHHE pe3ylIbTaTOB pabOThl
KOMaHIIbI C  TPUBJICYECHHEM  OIMOHEHTOB
pa3paboTaHHBIM HJIESIM

YK-3.5. [lnanupyer koMaHAHyIO paboTy,
pacripenieniieT  HMOpY4YeHHSs U JeNleTUpyeT|
MMOJTHOMOYHSI WICHAM KOMaH IbI

YK-3. Criocoben OpPraHU30BBIBATH Y
PYKOBOAUTH pabOTON KOMaHJbI, BhIpaOaThIBasd
KOMAaHJHYIO  CTpPaTeruio s JOCTH)KEHUS
TOCTaBJICHHOM LIEJIN

YK-6. CiocoGeH ornpenenats U pealn30BbIBaTH
PUOPHUTETBI COOCTBEHHOW JESATENLHOCTH H
CIIOCOOBI €€ COBEpIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH M 00pa30BaHMs B TEUCHHE BCEH
PKH3HU

YK-6.1. OnenuBaeT CBOM pecypchl W WUX
Mpenebl (IMYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHbBIE), ONTUMAJIbHO HX HMCHOJIb3YET s
YCIIELTHOTO BBINIOJIHEHUS IOPYUYEHHOTO 3aJaHUS
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B pesynbrare nzyueHust JUCHUUIUIMHBI 00yJaroIUHCs TOJKEH:

3namop:
- LIEHHOCTHBIE OCHOBBI 00pa30BaHuUs U NPOPECCHOHATIBHOM 1A TEbHOCTH;
- [IPaBOBbIE HOPMBI I€JarOTMYECKOM IEATEIIbHOCTU U 00pa30BaHuUs; CYILIHOCTb U CTPYKTYPY
00pa30BaTeNbHBIX MMPOLIECCOB; OCHOBBI MEUIIMHCKUX 3HAHUN M 3J0POBOTO 00pa3a KU3HHU;
- 0COOEHHOCTH MEJarorn4eckoro Mnpouecca B yCIOBUAX MOJUKYIbTYPHOTO M MOJUITHUYECKOTO
o0I11eCTBa;
- TEHJAEHUUM Pa3BUTUS MHUPOBOIO HCTOPHUKO-IIENArOrMYecKOro Ipolecca, OCOOCHHOCTH
COBPEMEHHOI0 JTala pa3BUTUs 00pa30BaHMs B MUPE; OCHOBBI IIPOCBETUTENILCKOM JESATEIbHOCTH;
- METOJIOJIOTHIO MEAArOTHUECKUX UCCIET0BaHM poOIeM 00pa3oBaHMUs;
- TEOPUH U TEXHOJIOTUU OO0YYEHMs; 3aKOHOMEPHOCTH (PU3UOJOIMUYECKOrO U MCUXOJIOTHYECKOTO
Pa3BUTHSL; CIOCOOBI ICUXOJIOTHYECKOTO U TeIarorn4ecKoro N3y4eHus 00ydJaromumxcs;
Croco0bl B3aUMOJIEHCTBUS MeJarora ¢ pa3jIMuHbIMUA CyObEKTaMH 11eJaroru4eckoro npouecca;
CHIO0COOBI MPOPECCHOHATHHOTO CAMOIIO3HAHUS U CAMOPA3BUTHS;

Ymemo:

CUCTEMHO aHAJIM3UPOBATh U BBIOMPATh BOCIUTATEIbHBIE U 00pa30BaTEIbHbIE KOHIIECTIIINN;
- ICTIOJIB30BAaTh METOABI TICHXOJOTMYECKOW W TEeNarorn4eckoil JWAarHOCTUKH [UIS PEIICHHS
npodeCCHOHATIBHBIX 3aj1ay;
- YYUTHIBATh B IEJAarorM4eCKOM B3aMMOACUCTBUU OCOOCHHOCTH WHAMBHIYAIbHOTO Pa3BUTHUS
y4aluxcs;
- IPOEKTUPOBaTh Yy4e€OHO-BOCHMUTATEIbHBIM IPOLECC C HCIOJIb30BAHUEM COBPEMEHHBIX
TEXHOJIOTUH, COOTBETCTBYIOUIMX OOIIMM U CHENU(PUIECKUM 3aKOHOMEPHOCTSIM U OCOOCHHOCTSIM
BO3PacTHOIO pa3BUTHs JIMYHOCTH; CO3[aBaTh I€JarorMyecku LienecooOpasHyld U -
MICHXOJIOTHYECKH 0e30IacHyi0 00pa30oBaTeIbHYIO CPEy;
- B3aMOJICHCTBOBATH C PA3IMYHBIMH CYObEKTaMH TEeJarOrHIeCcKOro MpoIecca;

Bnaoemw cnocovamu:
- OpUEHTallMM B NpO(ECCHOHAJIbHBIX HCTOYHUKAX HH(popMauuu (KypHaJIbl, CaNTHI,
o0OpasoBarebHbBIE TTOPTaIbI);
- OCYUIECTBJIEHHUS [ICUXOJIOr0-NI€AArorn4ecKon MoAIEPKKH U COMPOBOKICHUS; crioco0aMu
IpeayNpex/IeHUs IeBUAHTHOTO ITOBEICHUS U TPABOHAPYLICHU;
- B3aUMOJIEUCTBUS C IPYTMMH CyOBbeKTaMu 00pa30BaTeIbHOTO MpoLiecca;
- IPOEKTHOH W WHHOBAIMOHHOW JESATETbHOCTH B OOpa30BaHHM; CIIOCOOAMHU YCTAHOBIICHHS
KOHTaKTOB W TMOJAJEp’KaHUS B3aUMOJIEHCTBUS C CyObEeKTaMH 00pa30BaTEIbHOrO IpoIecca B
YCIOBUAX MOJUKYJIBTYpHOU 00pa30BaTeIbHON Cpe/Ibl;
- COBEpILIEHCTBOBAHUS MPOPECCUOHANBHBIX 3HAHUN U YMEHUH.
3. Kpatkoe cogepxanue 1M CUMIIMHBI:
1. Tleparormka Kak HayKa O BOCOHUTAHUU U Pa3BUTHU JIMYHOCTH
[lemarornka kak couuanbHas Hayka. OCHOBHBIE KaTe€rOpUHM M TIOHATHS B TI€Jaroruke:
BOCIIUTaHHe, oOpa3oBaHue, oOyueHue. Ilemarormyeckuil mporecc, NeIarorndeckuii Qaxr,
negarornyeckoe siBieHue. CBs3b MENAarorukud ¢ ApyrMMHU HaykaMu o denoBeke. Cucrema
nefarornyeckux Hayk. @akTopsl pa3BUTHS JIMYHOCTU. MeTO/IbI UCCIIEIOBaHUS B TIEIar OTHKE.
2. Tlpomecc 0O0y4eHus1, €ro 3aKOHOMEPHOCTH M TIPUHITHIIHI.
Teopuss oOpa3oBaHusi M OO0y4YeHHUs KaK Ba)KHEWIIAsh 4acTh menaroruku. OyHKIUU 00ydeHUs,
MHOrooOpasue Moaxo/0B K UX pealu3alui B COBpeMeHHOM nuaakTuke. [Iporece o0ydenus, ero
3aKOHOMEPHOCTH U MPUHIHITEL. OpraHndecKoe eMHCTBO MPEToIaBaHus H yueHHs. B3anMocCBsI3b
00pa30BaHus U Pa3BUTHSA. 3AKOHOMEPHOCTH M MIPUHIUIIBI O0y4YEHUSI.
3. Coneprxanue oOpa3oBaHUsI.
CoBpeMeHHbIE KOHLEMNIMM cojepkaHus oOpa3oBaHus. CoueTaHue HMHBAPHAHTHOTO U
BapHaTUBHOIO KOMIIOHEHTOB B COJEpXaHUM o00pa3oBaHus. [oCydapCTBEHHBIM cTaHAApT
oOpa3zoBaHus. YueOHbIH M1aH, ydyeOHas nporpamma, yueOHHUK.
4. ®opMbl opraHu3anuu o0y4eHusl.
[TonsTue o popmax opranuszanuu o0ydeHus, MHOrooopasue ux BuaoB. KiaccHo-ypounas ¢popma
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opranu3zanuu ooyueHus. Tumsl u cTpykTypa ypoka. CodyeTaHue pa3iuyHbIX (OpM OpraHu3aluu
MIO3HABATEILHOM JESITEIBHOCTH y4alluxcs Ha ypoke. TpeOoBaHHS K COBPEMEHHOMY YPOKY.
[Tytu noBeimenus s¢dextuBHOoCTH ypoka. IlepcnexkTuBbl pa3Butus ypoka. JIekunoHHO-
CEMHHApPCKO-3a4eTHas cucTtemMa o0yueHus. MacTepcTBO yuuTes.

5. Mertoasr 00ydeHusI.

[Tonsate 0 MeTonax u mpueMax oOy4yeHus. Pasnuynble MOIXOAbl K KiacCH(UKAUU METOJIOB
oOyuenus. Kputepuu BeiOopa metonoB o0yuenus. Cpeactsa oOyueHus B COBPEMEHHOM LIKOJIE.
6. AHanu3 pe3yIbTaTUBHOCTH OOYUCHHUS.

JlnarHocTtuka ycrneBaeMOCTH — COCTaBHasl 4acThb y4deOHoro mpouecca. Llenu, 3agaun, QpyHkuun
KOHTPOJISI M y4eTa 3HaHWM, YMEHHH M HaBBIKOB. TpeOoBaHus K KOHTposto. Bumsl u (opmer
JUAarHOCTHKM U y4eTa yCIEBAEMOCTH YYAIIMXCS Pa3HOrO BO3pacTa IO Pa3audyHbIM IPEIMETaM.
AHanu3 ¥ camoaHaau3 pe3yibTaToB 00yueHus. TecToBas npoBepKa 3HAHU.

7. Ilpouecc BocUTaHUS U €TO0 OCOOCHHOCTH.

Bocnuranue kak I1iesieHanpaBlIeHHBIM, CHEMATbHO OPraHW30BaHHBIN Mpolecc GOpMUPOBAHUS
JMYHOCTH, €r0 OCHOBHBIE XapakTepucTUKU. Crenndrka BOCIUTAHUS B YPOUHOH U BHEYPOUHOM
nestenbHOCTH. Llenpb u 3agaun Bocnutanus. Coaepxanue, CTpyKTypa, IPUHLUIBI BOCIUTAHUS.

8. ®opMBI 1 METOJIBI BOCTIUTAHHUSL.

MeTon BocmuUTaHUsT KaK CIOCOO OmNpeaeneHHbIM 00pa3oM OpraHU30BaHHOW COBMECTHOMU
JeSTENIbHOCTH Mejarora ¥ BocnuTtaHHuka. CucreMa MeTOJI0B BOCHUTAHMSI, UX KJIACCU(pUKALUS.
Crneunduka MCHONB30BaHUS METOJOB BOCMUTAHUSA. BUIBI BOCHUTHIBAIOUICH AESTETBHOCTH,
0COOEHHOCTH MX UCHOJIb30BaHus. Opranuszanus pa3IudyHbX pOpM BOCIIUTAHUS.

9. KomnekTuB W JMYHOCTh, MX B3aUMOJEHCTBHE B mpolecce BocnuTaHus. OOIIeCTBEHHBIN
XapakTep BOCIUTAHUS. 3HAaYEHHE KOJUIEKTUBA B Pa3BUTUU JIMYHOCTH.

Pasznuynbie Buab! nerckux coodbmect. Komnektus kak crenuduyeckas hopMa B3auMOICHCTBHS
moneit B rpymnme. CyllecTBEHHblE MpPU3HAKM KOJUIEKTUMBA. KOJJIEKTMB Kjlacca Kak
BocnuThiBaromas cpena. Craaguu pa3BUTUSL JETCKOIO KOJJIEKTHBA. MeToauKa M TEXHHKa
CO3/IaHUSI U PA3BUTHUS YUEHUUECKOI0 KoJleKTHBa. Crucrema nepcreKTUB.

10. OcHOBBI ceMEHHOr0 BOCITUTAHUSI.

Cembsi, ee CTpyKTypa U (DYHKIIMH, HA3HAYEHWE B JKU3HU W pa3BUTHH pebdeHka. OCOOEHHOCTH
COBpeMEHHOM cembH. CeMbs Kak MO3UTHBHBIN U HEraTUBHBIN (hakTop BocnuTanus. Crnenuduka
cemeitHoro Bocnutanus. Haznauenue, nenb, GyHKIUN pabOTHI MIKOJIBI C CEMbEH.

4. O0beM y4eOHOi 11 CIUNIIHHBI

. B 3au4 B akan.
Buabl yueOHoM padoThI
eIMHULAX yacax
O0mas TPyA0eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 3 108
AyAUTOPHBbIE 3aHATHS: 1,8 64
Jlexuuu 0,9 32
[IpakTUueckue 3aHATUA 0,9 32
CamocrosiTeibHas padora: 1,2 44
Buja koHTpoJIs: 3a4€T C OLCHKOM
Bujabl yueoHoii pagoTbl B sax B acrp.
eIMHUIAX yacax
O0mas TPyA0eMKOCTb JHCHUILINHBI 110 y4eOHOMY IJIaHy 3 81
AyAUTOPHBbIE 3aHATHS: 1,8 48
Jlexmun 0,9 24
[IpakTUueckue 3aHATUA 0,9 24
CamocrosiTeibHasI padora: 1,2 33
Bu KOHTPOJIA: IK3aMeH 3a4eT ¢ OLeHKOMH

AHHOTanus paboudeit mporpaMmbl AUCIUILITUHBI
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«Du3nvecKasi KyJbTypa U CIIOPT (3JIeKTHUBHbIE JUCHMUILIIMHBI))»

1 Hear AUCHMIVIMHBI: — OBJIAJICHUE CHUCTEMOH MPAKTHYECKHMX YMCHHHA M HaBBIKOB,
00ECIeUnBaOIINX  COBEPUICHCTBOBAHUE  ICUXO(PH3UYECKUX  CIIOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEH MCIOB30BaTh Pa3HOOOPa3HbIe POPMBI (PU3HUECKON KYIbTYPHI, CIIOPTA U TYpU3Ma
JUTSL COXPAHEHUSI U YKPEIUICHUSI CBOECTO 37I0POBBSI U 3[0OPOBBSI CBOMX OJM3KUX B MOBCEIHEBHOMN
KHU3HU U TPOPECCHOHATBHON NEATENFHOCTH; (POpMUpOBaHME MOTHUBAIMOHHO- IICHHOCTHOTO
OTHONICHUS K (PU3NYECKON KYIbTYype, (PU3NIECKOMY COBEPIICHCTBOBAHUIO U CAMOBOCITUTAHMIO,
YCTAaHOBKAa Ha 3J0POBBI 00pa3 XH3HH; OOyYCHHE TEXHWYECKHMM M TaKTUYECKHM IpHUeMam
OJTHOTO U3 BUJIOB CIIOPTA.

2 B pe3yabTaTe H3y4YeHHs TUCHUILIMHBI 00YYAIOLIUICS 110 MPOrpaMMe CrienHaJInTeTa
JOJIZKEH

Obnadams CneayOMMMU KOMIIETEHUIUSIMHU:

®opmMupyeMble KOMIIETEeH U NHauKaToOpbl J0CTHKEHUSI KOMITeTeHIM i
YK-7. Cnocoben mnoaaepxuBath noDKHBIMYK-7.1. BwiOupaer 3m0poBbecOeperaromnme
YPOBEHb (DU3MUYECKON MOATOTOBIEHHOCTH UIATEXHOJOTHHM JJisl TMOAAEPKAHUS  30POBOTO
oOecrieyeHns TMOJHOLIEHHONW COLUMAIbHOW HoOpasa >KW3HU C YIeTOM (PH3HOIOTHIECKHX
npodecCuOHANBHOM e TEIIbHOCTH 0COOCHHOCTEH opraHuzMa U yCIOBUH]
peanmu3au mpopheCCHOHATBHON IeATEIIbHOCTH
YK-7.2. Ilnanupyet cBoe pabouee 1 CBOOOIHOE
BpeMsl  JUIS  ONTUMAJIBHOTO  COYCTAHUS
(du3nueckoiliT W yYMCTBEHHOW Harpy3ku H
oOecrieueHus paboToCIocOOHOCTH
YK-7.3. Cobmroaer u npomnaraiiupyer HOpMbl
3I0pOBOr0 00pa3a KU3HM B  Pa3IMYHBIX
PKU3HEHHBIX CUTYallUsAX U B MPOoQeccCUOHANTbHON
eI TeNIbHOCTH

B pesynbTaTe n3ydeHus TUCIMIUIMHBI 00 YYarOIIHICS TODKEH:

3namo:

— Hay4YHO-TIPaKTUYECKHE OCHOBBI (PM3MUECKOH KYJIbTYpHI U CIIOPTA;

— COLMAIIbHO-OMOJIOTHYECKHE OCHOBBI (PU3NYECKON KYJIBTYpPhI U CIIOPTA;

— BIIMSIHUE 03/I0POBUTENBHBIX CUCTEM (PU3MUECKOr0 BOCIIUTAHUS Ha YKPEIJIEHUE 3/]0POBbS,
npopMIAKTUKY TPO(PecCHOHATBHBIX 3a001€BaHNI U BPEIHBIX PUBBIYEK;

— CNIOCOOBI KOHTPOJIS U OLIEHKU (PU3UUECKOr0 Pa3BUTHS U (PU3UUECKOM MOIrOTOBICHHOCTH;

— TpaBWIa W CHOCOOBl IUIAHUPOBAHMS WHAMBUIYAIbHBIX 3aHATHH pazIMuHON LIE€JIEeBOM
HaIpPaBJIEHHOCTH;

— cnoptusHble Tpaguiuu MXTHU-PXTY um. 1. . Menneneesa.

Ymemo:

— BBINOJHATh HWHAMBUAYAJIBHO TMOAOOpAaHHbIE KOMIUIEKCH IO (U3MYECKON KyJIbType U
pa3IMYHBIM BHJIaM CIIOPTA;

— OCYUIECTBIIAITh CAMOKOHTPOJIb 38 COCTOSIHUEM CBOETO OpraHu3Ma U cOOII0AaTh IMpaBHiia
TUTHEHbI U TEXHUKH 0€30IacCHOCTH;

— OCYILIECTBIISITh TBOPYECKOE COTPYJHUUYECTBO B KOJJICKTHBHBIX (pOopMax 3aHATUH (pusnueckont
KYJIbTYpOH M CLIOPTOM;

— BBINOJIHATH MPHUEMBI 3aIIUTH U CAaMOOOOPOHBI, CTPAXOBKU M CAMOCTPAXOBKH.

Bnaoemu:

— CpencTBaMH UM METOJaMHM  YKPEIUIGHHsS HWHIUBUAYAIBHOTO 3JI0pOBBS, (hU3MUeckoro
CaMOCOBEPILIEHCTBOBAHMS;

— JIOJKHBIM YPOBHEM (PU3UYECKON MMOATOTOBICHHOCTH, HEOOXOAUMBIM /Il KaYECTBEHHOTO
YCBOEHHsI TPO(ECCHOHANBHBIX YMEHMHA M HAaBBIKOB B Ipoliecce oOydeHHs B By3e, Ui
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obecrieueHus MOTHOIICHHOM COIMAIBLHOM M POo(eCcCHOHATBHOM NeATEILHOCTH MTOCE OKOHYAHMS
yueOHOTO 3aBE/ICHNUS;
— TEXHUYECKHUMH M TAKTHYECKUMHU HABBIKAMH B OJHOM M3 BUJIOB CIIOPTA.

3 Kpartkoe coaep:kanue 1y CUHILTUHBI

Kypc nuciuniaubbl «JJIeKTHBHbIE JUCHUILVIMHBI MO0 (PU3HYeCKON KYJbType H CIHOPTY»
peann3yeTcs 4epe3 BapuaTUBHBIN KOMIIOHEHT (JJIEKTUBHBIN pa3zen) 328 akaz. dyacoB / 246 acTp.
4yacoB (BUJ CIIOpTa MO BbIOOpPY CTYyJEHTa), B 3aU€THbIE €IUHHIIBI HE MEPEBOJUTCA, SBISETCA
00s13aTEIbHBIM JJIS1 HCTIOTHEHUS IPU OYHOU (hopme 00yueHus.

[IporpaMmma paccumTaHa Ha U3yYEHUE JUCHMIUIMHBL «JJIEKTHBHbIC JAHCUMILUIMHBI 110
(pu3uyeckoii KyJabType M CHOPTY» B TEYEHHME ILIECTH CEMECTPOB M IPEAINOJIATacT, 4TO
oOyyaromuecss MMET TEOPETHYECKYI0 MOJIrOTOBKY B OOJACTH JUCUUILIMHBL «Du3nyeckas
KyJIbTypa M CIHOpPT», 3aKaH4YMBaeTCAd 3a4eTOM B KOHIE Kaxaoro cemecrpa. KoHTpoab
YCIIEBAEMOCTH CTYACHTOB BEJETCSI 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.
IIpakTyeckune 3aHATHSA.

[TpakTuyeckuil paszien NporpaMMbl peaau3yercss Ha Yy4eOHO-TPEHMPOBOYHBIX 3aHATUSX B
yueOHBIX TpyIax 1no oouiei Gpusndyeckoit NoAroTOBKE WM 110 BHIOpaHHOMY BUJY CIIOPTA.
[TpakTyeckue 3aHATUS IOMOTalOT MPUOOPECTH OIBIT TBOPUECKOM MPAKTHUUECKON JESATEIbHOCTH,
Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DM3MUECKOW KYJIbType W CIOPTE B MLEISIX JOCTHXKEHUS
(U3UYECKOr0 COBEPILEHCTBA, MOBBIIIAIOT YPOBEHb (DYHKIMOHANBHBIX W JIBUIATENIbHBIX
CIOCOOHOCTEH, HAMpaBIeHHO (POPMUPYIOT KaueCTBa M CBOMCTBA JIMYHOCTH.

[TpakTuyeckuil paszgen BKIOYAeT B ceds MoApasfenbl: 1Mo obmeill (pu3ndeckoil MmoaroToBke
(O®II) u cieransHOM pU3NIECKOI moAroToBKe 1Mo Buaam cropra (COII).
Y4eOHO-TPEeHUPOBOYHBIE 3aHATUS Oa3UPYIOTCS HA HIMPOKOM HCIIOJIb30BAaHUM TEOPETHUYECKHX
3HaHUH M METOAWYECKHX YMEHHWH, Ha TNPUMEHEHHH Ppa3HOOOpa3HBIX CpEeACTB (HU3MUECKOU
KYJIBTYPBI U CIIOPTA.

VY aensercs BHUMaHUE BOIIPOCaM MPOBEACHUSI COPEBHOBAaHUM (IIpaBUjia COPEBHOBAHUI, cucTtema
PO3BITpHIIIEH, onpeiesieHre nodeauTeneii, 000py10BaHNE U UHBEHTAPh).

KputepueM ycnemHocT OCBOEHMsI Y4eOHOro MaTepuarna SBISETCS DSKCIepTHas OIeHKa
IpEenoJiaBaTessi, YUYUTHIBAIOIIAS pe2yaspHOCMb NOCeWeHUsl 005A3aMeNbHbIX YYeOHbIX 3aHAMUIL,
BBIMIOJTHEHHE YCTAaHOBJIEHHBIX HA JaHHBIA CEMECTP KOHTPOJbHBIX HOPMAaTHUBOB (TECTOB) OOIIEiH
¢u3nUecKoil M CIOPTUBHO-TEXHUUYECKOW MOJATOTOBKU JJsI OTIENBHBIX TPYMN PAa3IU4HOM
CIIOPTUBHOW HAIPABIEHHOCTH.

Paznen 1. OcHOBBI MNOCTPOEHHUSI O310POBHUTE/NLHOW TpeHMPOBKU. Teoperuyecko-
MeTOoUYeCKHe OCHOBBI (pM3M4ecKoii KyJbTYPhbl U CIIOPTA.

1. O3nopoBuTEIbHAS HAMPABIECHHOCTh — KAK BaKHEHIIMI MPUHIUI CUCTEMBI (PHU3UYECKOTO
BocnUTaHUsl. OCHOBBI TOCTPOEHUS 037J0POBUTEIHLHON TPEHUPOBKH.

2. OU3KYIBTYPHO-03/J0POBUTEIIbHBIE METOIUKN U CUCTEMBI.

3. OmeHKka COCTOSHHSI  370POBbS M (PM3UYECKOW TOATOTOBIEHHOCTH 3aHUMAOIIUXCS
(bu3nUecKoil KylnbTypoil U CHOPTOM.

Paznen 2. J/IBurarejibHble BO3MOKHOCTH 4YeJIOBeKAa — BOCIHMTAHUE (PM3HYECKMX KAYeCTB.
BO®CKITO.

1. ITosiBnenue u BHeapeHue komiuiekca ' TO

2. Bocnuranue ¢uznyeckux kadecTB oOydarommxcsi (OTIeNbHbIe KaueCTBEHHbIE CTOPOHBI
JIBUTATEIIbHBIX BO3MOKHOCTEW YEIIOBEKA).

Pazgen 3. Meroanka OpraHu3anMd W TPOBeIEHHs] CHOPTUBHBLIX COPEBHOBAHUH W
(pu3KYJIBTYPHO-MACCOBBIX MEPONIPUATHH.

1. XapaxTepucTHKa CHOPTUBHBIX COPEBHOBAHUHN U (PU3KYIBTYPHO-MACCOBBIX MEPOIPUSATHI.

2. ®enepanpubiii 3akoH oT 04.12.2007 Ne 329-®3 «O ¢wmsudeckoil KyiabType W CIOpTE B
Poccuiickoit @enepaunn». OpraHuzanus CIOPTUBHBIX MepoNpusTui. IHBEHT-MEHEIKMEHT B
cropre.

3. OcHoBHBbIe MOHATHUS 3THKH cnopTa. Fair Play. [IpodunakTiuka HapymieHni ClIOPTUBHON YTUKU
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(6oprba ¢ gommHTrOM B criopte). BAJIA.

4, O0bem yueOHOM JUCUMIIIIMHBI (BAPUATUBHBIN KOMIIOHEHT)
B CemecTpnl
Bun yueOHoii padoThl aKajaeM. 1 2 3 4 5 6
yacax
O0mast Tpy10eMKOCTh JUCUMILIUHBI 110 328
yuyeOHOMY IIaHY
KonTaktHas padora (KP): 328 32 66 66 66 66 32
[Tpaktuyeckue 3anstus (I113) 328 32 | 66 66 66 66 | 32
3a- | 3a- 3a- | 3a- | 3a-
Bu1 HTOroBOro KOHTPOJIS: 3aueTr
yer | 4Yer yer | 4der | 4er
. B actp. CemecTpnl
Bun yueOHoii padoThl qacax 1 5 3 a 5 6
O0mast Tpy10eMKOCTh JUCUHUIJIMHBI 110 246
y4eOHOMY IIaHY
KonraktHas padora (KP): 246 24 149,5| 49,5 [49,5|49,5| 24
[TpakTiaeckue 3austus (I13) 246 24 149,5| 49,5 (49,5|49,5| 24
3a- | 3a- 3a- 3a- | 3a- | 3a-
Bujx uTOroBOro KOHTPOJIA:
yer | 4er yer yer | 4der | 4er
4.4.2. Yacts, popMupyemMasi y4YacTHUKAMU 00pa30BaTeIbHbIX OTHOLIEHU I

AHHOTanus padbodeil mporpaMMbl AUCITUTUTMHBI
«IIpaBoBeneHue 1J1si XUMHKOB)

-

. He.]'ll/I AUCIHHUITINHBI

OBJIQJICHUE OCHOBAMU ITPABOBBIX 3HAHMIA;
dbopMupoBaHKE TPABOBOM KYJIBTYPhl aKTHBHOTO, 3aKOHOIIOCIIYIITHOTO Tpak/IaHUHA.

2. B pe3yJjbTaTe U3YYCHUA TUCHUIIIIMHBI Oﬁy‘lﬂlOHlHﬁCﬂ Mo nmporpamMme cneuuajaurera

JTOJIKEeH:
Obnadams CIEeayIONMMU KOMIIETEHIIUSIMH:

®opmMupyeMbie KOMIETEHIIHMU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHIH i

HAa  HMHOCTpaHHOM  (BIX)  s3BIKE(ax),
AKaJIEMUIECKOTO U TTPO(HECCHOHATTLHOTO
B3aUMOJICHCTBHUS

YK-4. Cnoco0eH mNpUMEHATh COBPEMEHHBIE
KOMMYHHUKATHBHbIE TE€XHOJOTHMH, B TOM YHCIIE

YK-4.1.

YcranasinuBaer
po¢eCcCuOHAIbHBIE KOHTAKThl B COOTBETCTBUU
JUISIC TIOTPEOHOCTSMU COBMECTHOM JeSTENbHOCTH,
BKJIOYass 0OMeH MH(popMale U BbIpadoTKy
€IMHOW CTPATETrUy B3aUMOICUCTBUSA

u

Ppa3BHUBacT

MEKKYJIbTYPHOTO B3aUMOJICHCTBUSA

YK-5. CriocoOeH aHanu3upoBaTh M YYUTHIBATh
pasHooOpasue KyJIbTYp B polLecce

YK-5.1.
WICOTIOTUIECKHE
chOpMHUpPOBABIIMECS B XOJ€ HCTOPHUYECKOTO
000CHOBBIBAaET AaKTYalbHOCTh WX
MCIIOJIB30BaHMA IIPpHU COLMAJIBHOM M
po¢eCCHOHAITBHOM B3aUMOICUCTBUHT

[PA3BUTHA,

AHanusupyer

1N I CHHOCTHBLIC

Ba)KHENIIINE
CHCTEMB,

B pe3ynbTaTe n3ydeHust JUCHUILUIUHBI 00y4aroIuics JOMKEH:

3namo:

— OCHOBBI pOCCHﬁCKOﬁ HpaBOBOﬁ CHUCTEMBI H pOCCHﬁCKOFO 3aKOHOOAaTCIIbCTBA,

opraHu3alvi H“ (I)YHKL[I/IOHI/IPOBE[HI/ISI
MMPaBOOXPAHUTCIIBHBIX OPraHOB,

OCHOBBI
Cy,[[e6HLIX U HWHBIX TPABOINPUMCHUTCIIBHBIX U
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— MPaBOBbBIE U HPABCTBEHHO-ITHYECKUE HOPMBI B c(hepe mpoecCHOHATbHON e TENHHOCTH,

— TpaBOBBIE HOPMBI, PETYIUPYIOIIAE OTHOIICHHE 4YeJIOBEKa K YeJIOBEKYy, OOIIEeCTBY,
OKPY’KaIOIIIeH cpejie;

— TMpaBa U 0053aHHOCTH TPAKIAHUHA;

— OCHOBBI TPYJIOBOT'O 3aKOHO/IaTEIHCTBA.

Ymems:

— HCMOJB30BaTh 3THUYECKUE U IMPABOBbIE HOPMBI, PETYIHUPYIOLUIUME OTHOIICHHUE 4YEeJIOBEKa K
YeJIOBEKY, OOIIECTBY, OKPYKAIOIIEH cpejie, HMCIOJIb30BaTh IMpaBa U CBOOOJABI YEJIOBEKa M
rpakJIaHWHA MTPU Pa3pabOTKe COIMATBHBIX MPOCKTOB;

— HCHOJB30BaTh W COCTaBJIATb HOPMATHUBHBIE M IMPABOBBIE JOKYMEHTHI, OTHOCAIIUECH K
poeCCHOHAIBHON JICSITEIbHOCTH, MPEANPUHUMATL HEOOXOIUMBIE MEPBl K BOCCTAHOBIICHHUIO
HapyIIEHHBIX MPaB;

— peaan30BBIBATHIIPABAUCBOOOIBIUEIOBEKANTPAKIAHUHABPA3TMYHBIXCHEPAXIKU3HEIEATETHHOCT
.

Bnaoems:

— OCHOBaMH XO35IMCTBEHHOTO MIPaBa;

— MPaBOBBIMH HOPMaMH B MPO(HeCCHOHATBLHOM IeATeILHOCTH.

3. KpaTkoe cogepxxanue 11 cUMIIMHBI

IlonsiTne n npusHaku rocyaapcersa. @opmsl rocynapersa. Oynkuuu rocyaapcersa. [lonsarue u
npu3Haky rnpaBa. OCHOBHBIE MPABOBbIE CUCTEMbI COBpeMeHHOCTHU. [oHsATHE U BHABI HCTOYHUKOB
npasa. OnpeneneHne 3aK0OHa U MOJ3aKOHHBIX aKTOB. /[eficTBME HOPMATUBHBIX IPABOBBIX aKTOB
B0 BpemeHH. OOpaTHas cuia 3akoHa. [loHsATHE MpaBOBBIX HOPM, X CTpyKTypa. CucreMa npasa.
YactHoe u nyOnuuHOe mpaBo. MarepuanbHoe M IpoleccyaibHoe IpaBo. IIpaBooTHouIeHME:
00BEKT, CYOBEKT U cofiepkaHue mpaBooTHoueHu. FOpuanueckue (hakTol.

Koncturymuss — ocHoBHor 3akoH Poccuiickoit ®enepanun. deneparuBHoe ycTpoiictBo PD.
CucremMa rocyAapCTBEHHBIX OPraHoB W MNpUHIMUN pazaencHus Bruacteit B P®. Ilonsarue
rpaxkganctBa. llpusHanue, coOmro/ieHHEe, 3alIUTa PaBHBIX IPaB JKCHIIMH W MYXYUH Kak
OCHOBHasi 0013aHHOCTh TOCY/IapCTBA.

[TonsiTue u mpeamer aJMUHHUCTpaTHBHOro mnpasa. OOmas xapakrepuctuka Kogexca P® 00
aIMUHUCTPATUBHBIX MPAaBOHAPYUICHUSAX. AOMUHUCMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHITHE U
NpU3HAKU. AOMUHUCMPAMUEHAA OmMEEeMmcmeeHHocmy: TOHATHE W npuHuUIbl. [lonsTue,
MPU3HAKU U BUJIBI aIMUHUCTPATUBHBIX HAKa3aHHA.

[TonsiTue W mpeAMET YroJIOBHOrO IpaBa. YTOJOBHAs OTBETCTBEHHOCTH: INOHSTHE, OCHOBAaHUE
BO3HUKHOBeHUsl. I[lonamue npecmynienus: TPU3HAKU, CTpyKTypa. CoCTaB NpPECTYIJICHUS.
Coyuacrtue B npectymieHnr. OO0CTOATENbCTBA, HCKITIOYAIOIINEe MPECTYMHOCTh AesHus. [lonsrtue,
LEeIU W BUAbl HAaKa3aHUU. Y20106Has omeemcmeeHHOCHmb 3a co6epuieHue npecmynieHuil.
VYcnoBHOE OCYXJIEHHE, OCBOOOXKIEHHWE OT YroJIOBHOW OTBETCTBEHHOCTH. [Ipeamer u oOBEKT
KPUMHMHAJIIUCTUKU. MeTonpl W 3alauyd  KpUMHHAIUCTUKU. [lOHSATHE KpHUMHHAIMCTHYECKOU
UIEHTU(UKAITUH. OO0BEKTHI Hu BUJIBI KPUMUHATACTUYECKON UJIEeHTU(DUKAIUH.
Kpumunanucrudeckas Texuuka. KpumuHanuctTueckasi TAKTHKA.

OKOJIOTUYECKOE MPaBO: MOHATHE, MPEAMET METOJ W HCTOYHHKHU 3KOJOrHdeckoro mpasa PO.
[lonsiTve, BUIBI M CTPYKTYypa SKOJOTUYECKHX MPAaBOHAPYLIEHUN, OTBETCTBEHHOCTh 3a HX
COBEpIICHHUE.

[Tonsitue wHpopManmu. OTBETCTBEHHOCTh 3a HApYIICHHE 3aKOHOJATENhCTBA O 3alllUTe
uHpopmanuu. [locymapcTBeHHass TaifHa: TMOHSATHE, 3all[UTa, I[PaBOBOE PEryJIUpPOBaHUE
rOCy/IapCTBEHHOU, ciyxeOHOl u wuHON wuHpopMmanmu. KondunennumansHas uHbOpMALINS:
MOHSTHE, BUBI U 3aIIUTA. 3aIUTA EPCOHANTBHBIX JTAHHBIX TPaXXKIaHUHA.

[lonsiTue, mpeaMeT U METOJ TpakJIaHCKoro rnpasa. [loHSATHE rpakIaHCKOTO MPaBOOTHOILIEHUS,
ero cnemupuka. CTpykTypa TpakIaHCKOTO TMpaBooTHomeHus. I[IpaBomeecrnocoOHOCTH
CyOBEKTOB TPa)KTAHCKOTO TPABOOTHOIICHUS. ['pakgaHe Kak CyOBEKThI T'PaXKIaHCKOTO IpaBa.
Ouznyeckue U IOPUANYECKUE JIMLA: MOHSITHE, MPU3HAKH, Kiaccuukauus. IOpunnyeckue
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¢daktel. [IpaBo cobGctBeHHoCTH. [loHsATHE aBTOpCcKOTO TpaBa. [loHSATHE MaTEeHTHOro Mpasa.
[Tonsitre nHTEIeKTYabHON cobcTBeHHOCTH (MC) 1 nckimrounTenbHOro npasa. Kinaccudukarus
HC. Cuctema npaBoBOil OXpaHbl MHTEIUIEKTYaJIbHON COOCTBEHHOCTH, aBTOPCKHUX U MAaTEHTHBIX
pasB.

[TonsTe XO3siCTBEHHOTO (MIpEeANPUHUMATENHCKOr0) rmpaBa. [Ipenmer Xo03siCTBEHHOTO
(mpeAnpUHUMATENBCKOIO) IIpaBa, MNPU3HAKH, METOJbl MPAaBOBOro peryiaupoBanusd. l[lonstue
XO034MCTBEHHOW U MPEANPUHUMATEIIBCKOM 1€ATEIbHOCTH.

ITpaBoBOE peryampoBaHue CEMEMHBIX OTHOIIEHUH. 3aKII0OUEHHE U NpeKpaleHue opaka. [Ipasa u
00s13aHHOCTH poauTeNne U aeTeil. AmuMeHTbl. DOpMBI BOCIUTAHUS JI€TEH, OCTaBIIUXCSA Oe€3
MIOIIEYEHHUS POJIUTEIICH.

[Ipeamer u metoa TpyaoBoro npasa. TpyaoBoOl JOrOBOP: MOHITHE, CTOPOHBI, COJIEPKAHUE.
Pabouee Bpems. Bpems ornpixa. Tpynossie ciopsl. Jucuumninza Tpya.

IlonsitTue u wucroku koppynuuu. HopmaruBHoe omnpenenenue koppynuuu. [Ipuumnsl
pacripocTpaHeHus Koppynuuu. Hakasyemble n HeHakazyemble (GopMbl Koppynuuu. CKphITbIE
(;matentHble) ¢opMmbl Koppynuuu. DopMbl KOppynuuU-mipecTyrieHus. PopMbl KOPPYIMLUU-
npoctynka. POpMBI TMOJUTHYECKON Koppyniuu. HopmaTtuBHBIE TpaBOBBIE aKTHl B cdepe
npotuBojelicTBua  koppynuuu. DenepanpHbiii  3akoH  or  25.12.2008 Ne 273-03 «O
MIPOTUBOICUCTBUHU KOPPYIIIUN».

4. O0beM y4eOHOI THCIUITHHBI

" B 3auerHbix | B akagem.
Buabi yueOHoli padoTsl
eTMHHUIAX yacax

O0mas TPyA0EMKOCTb THCHUILIMHBI 110 y4e0HOMY IJIAHY 2 72
KonTakTtHas padora (KP): 1,3 48
Jlexumn (JIek) 0,4 16
[TpakTiueckue 3ausatus (I13) 0,9 32
CamocrositesbHas padora (CP): 0,7 24
Buji KOHTPOJIsi: 3a4eT / IK3aMeH 3auyer

. B 3ayernbix | B acTponom.
Buabl yueOHoli padoTsl

eIMHUIAX yacax
O0mas TPyA0eMKOCTh IUCIUILIUHBI 110 y4eOHOMY IJIAHY 2 94
KonTakTHas padora (KP): 1,3 36
Jlexiuu (Jlek) 0,4 12
[TpakTiueckue 3ansatus (I113) 0,9 24
CamocrositenbHas padora (CP): 0,7 18
Buja KoHTpoJIsi: 3a4eT / IK3aMeH 3ayer

AHHOTanus padoueill mporpamMmbl AUCIUIIINHBI
«O0mas ¢pusnveckass XUMHD)

1. e AMCOMTIAHBI
- OcHOBHOH 1enbI0 Kypca sBIseTcs (QOopMHpOBaHHE MEIHLHOTO W HEMPOTUBOPECUMBOTO
MpeJCTaBICHUST O (PHU3UYECKHX W (PH3UKO-XUMHUYECKHUX OCHOBAaX IPOTECKAHHUS XHUMHYCCKHX

IIPOLIECCOB
2. B pe3yabTaTe n3ydyeHus JUCHUNIMHBI 00y4alOIIMIACA 10 MPOrpaMMe CleluaIuTeTa
JMOJIKEH:
Obaadams cNeAYIOUTMMHI KOMIIETEHITUSIMU:

®opmMupyeMble KOMIIETCHIUH HNHaukaTopbl 10CTHKEHUS] KOMIIETEHIM I

'YK-6Crioco6en onpenensts u peann3oBeiBath |[YK-6.101eHIBaeT CBOM pecypchl B UX
PUOPUTETHI COOCTBEHHOM JEATEeIbHOCTH W [peAesbl (JIMYHOCTHBIE, CHTYaTUBHBIE,
CTIIOCOOBI €€ COBEpIICHCTBOBAHUS HA OCHOBE  [BPEMEHHBIE), ONTUMAIFHO MX HCIIONB3YET JIIs
CaMOOIIEHKH M 00pa30BaHUs B TEUEHUE BCEH  |yCIENIHOTO BHIMOJIHEHHSI MOPYYEHHOTO 3aaHUS
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KU3HU
IIK-1-0. Cnocoben mnanupoBats paboty wu[lIK-1-uH.2Bsibupaer skciepuMeHTalIbHbBIE U
BHIOMPATh  aJCKBAaTHBIE METOJbl  PEHICHUSPACUETHO-TEOPETUUECKHE METO/IbI PEIICHUS
HaydHO-  MCCIIEIOBATEIbCKUX  3a/ad  BIIOCTABJICHHOW 3a/1a4M UCXOMS M3 UMEIOLIHXCS
BHIODAaHHOW 00JAaCTH XUMHH, XHUMHUYECKOWMATEPHAIbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTMHU MJIM CMEKHBIX C XUMHEH HayKax

B pe3ynbrare u3ydeHus IUCHUTIINHBI 00y4YalOUNUCS TOJDKEH:

3namo:

- CMBICIT TIOHSTUW: TEPMOJMHAMHYECKAss CHUCTEMa, COCTOSHHE, WHTCHCHBHBIC H
OKCTEHCUBHBIC IMAapaMETPhl, CTEMEeHb CBOOONBI, H30TepMa, Hu300apa, H30XOopa, aauadara,
SHTAJBIUSA, BHYTPEHHSS OSHEpPrusi, HHTporus, dSHeprus [ub0ca, sHeprus ['empMmrosbiia,
XUMUYECKUM TOTEHIINAJ, KOHIICHTPALIMs, MOJISUIbHOCTD, MaplUaIbHOE JaBICHUE, MOJIbHAS JOJIA,
¢da3za, TOMOreHHasi CUCTeMa, TeTepOTeHHasl cucTteMa, (a3oBas AuarpaMma, JJMKBHIYC, COJIUIYC,
TpOIHas TOYKa, KPUTUUYECKAs] TOYKA, KpUBAs OXJIAXKJCHUS, CTEIIECHb MpEBpAICHUs, KOHCTAHTa
paBHOBecHsI, WJCAIbHBI PACTBOP, KpPUOCKOMHMs, 30ymuockomnus, ocmoc, PH, kucnora,
OCHOBaHME, auccouuanus, ruaponus, 1P, 35exkTpo-XumMu4yecKkuil MmoTeHIMal, rajlbBaHUYECKHI
3JIEMEHT, OKCIUTEIbHO-BOCCTAHOBUTEIbHAS MMapa, DJIC, CKOpPOCTh peakiuu, MOPSI0K PEaKIIHH,
KHHETHUYECKOE YpaBHEHHUE, KaTallnu3, IETHAs PeaKIIus;

- 3aKOHOMEPHOCTH TPOTEKaHUsl (U3MYECKHX U (PU3UKO-XUMHUYECKHX IPOIIECCOB:
YpaBHEHUE COCTOSIHHS UCAbHOTO ra3a, OCHOBBI XUMUYECKON TEPMOAMHAMHUKU U TEPMOXHUMHUU,
CIoCcoObI ONpeIeTICHUs] HAIPABJICHHS U BO3MOKHOCTU MIPOTEKAHUS MPOIIECCOB, 3aKOHOMEPHOCTH
npoTeKaHus (a30BBIX NEPEXOJ0B, (PU3UKO-XUMHUYECKHE METOAbl pa3/IeJICHUS BEIIECTB,
COBPEMEHHBIC TIPEICTABICHHUS O PACTBOPAX, KACIOTaX U OCHOBAHMSX, KOJUIUTATUBHBIE CBOMCTBA
PacTBOPOB, KHCIOTHO-OCHOBHBIE PAaBHOBECHS, OCHOBBI JJICKTPOXHMHH, OCHOBHBIC 3aKOHBI
XUMHYECKON KUHETUKH.

Ymuems:

- MIPOU3BOAUTH PACUETHI: ITAPAMETPOB T'a30BBIX CMECEH, TETIOBBIX I((PEKTOB XUMUUECKUX
peakiuii, mapameTpoB (a3oBOTO M XMMHYECKOTO PABHOBECHS, AJIEKTPOJIHBIX IOTEHIIUAJIOB,
AIIEKTPOJABIDKYIIEH CHUIBI (3. . C.) TaJbBAaHUYECKUX DJIEMEHTOB, KMHETUYECKHX MapaMeTpoB U
CKOPOCTH XMMHUYECKUX PEaKIIHil;

- CTpPOUTH (Pa30BbIEC TUATPAMMBI,

- HaxOJUTh B CIPABOYHON JUTEpaType, KOMIBIOTEPHBIX 0a3ax [aHHBIX U  CETAX
MoKazareinu (PU3NKO-XUMUIECKIX CBONCTB BEIIECTB.

Bnaoems:

- MOHSATUWHBIM anmapaToM B 00J1aCTH XUMHUYECKOW TEPMOJUHAMUKH, JIEKTPOXUMHUHU U
XUMHYECKON KMHETHUKH.

3. Kparkoe cogeprxanue 11 cuUMIIMHBI

Mooynv 1. Beedenue 6 Xumuueckyro mepmoOuHAMUK).

1.1. OcHoBHBIE 3aJaud XUMHUYECKOW TEPMOIMHAMHUKH. TepMOJAMHAMHUYECKHE TapaMeTphI.
OTkpbITasi, 3aMKHyTass M M30JMPOBAHHASI CHUCTEMbl. OKCTEHCHUBHBbIE W HWHTEHCHUBHBIC
TepMOJMHAMHUecKue MapameTrpel. BuyTpennsist sHeprus. IlepBblif 3akOH TEpMOJAMHAMUKH.
OyHKIMSA SHTAIBNUU. TermoBoil d3(p(EeKT XMMHUYECKON peakiuu MpH MOCTOSHHOM JaBIICHUH,
MOCTOSIHHOM 00beMe U MOCTOSHHOM Temriieparype. TepMOXHMMHUYECKHE ypaBHEHHUS. TemioTsl
oOpa3zoBanus U cropanust. CTaHAapTHBIE COCTOSHUS M CTaHAAPTHBIE TEIIIOTHI. DHEPTHsl pa3pbiBa
XUMHUYECKOHN cBsi3u. Pacuer TernoBbIx 3 (EeKTOB peakiuil Mo TemIoTaM CropaHus, 00pa3oBaHus
W DHEpPrui paspbiBa cBs3u. 3akoH ['ecca m tepmoxmmusa. TenmoemkocTs. TemmoeMkocTh
UAeanbHOro ras3a. TemjgoeMKOCTH OJHOAaTOMHBIX M MHOTOATOMHBIX Ta30B. 3aBHUCHMOCTh
TEIIOEMKOCTH M SHTAJIbIHMM BEIECTBA OT TEMIIEpPAaTyphbl. 3aBUCHUMOCTh TEIJIOBBIX I(PQEKTOB
XUMHUYECKHX PEaKIHil OT Temieparypsl, ypaBHeHue Kupxrodda.

1.2. Brtopoit 3akoH TepMmoauHamukHu. OOpaTuMble U HeoOpaTuMble mporecchl. Hampasienue
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CaMOIIPOM3BOJIBHOTO IpoLiecca B U30JUPOBAHHOM cucteme. CTaTUCTHYECKas NMPUpOJa BTOPOTO
3aKOHA TEPMOAVHAMMKHN. DHTPOINHUS. DHTPOINUS UAEaIbHOTO KpUCTaJljIa. DHTPONHUS UIEATBHOTO
ra3a. VMI3MeHeHus: SHTPOIUM NPU NOCTOSHHOM OOBEME M IOCTOSHHOM JaBieHUH. V3MeHeHue
SHTPOITUHU B HEOOPATUMBIX MTPOIECCaX.

1.3. Tepmomunamuueckue GpyHkiuu. CBOOOIHAS PHEPTUs U MakCcUMasbHas padora. CBoOo HAS
sHepruss I'm66ca u ['enpbmrosnbiia. YCiIoBHS caMONPOU3BOIBHOTO TMPOTEKAHHs Ipolecca Ipu
nocTosHHBIX P, V u p, T. Xumudeckuidl moTeHIMad. AKTHBHOCTh. |epMOJIMHAMHUYECKHE
pacuetbl. Mooyas 2. Xumuueckoe u ghazosoe pagrnosecusi.

2.1. OOpaTUMOCTh XUMMUYECKUX pEaKIMHA. XUMHUYECKOE PABHOBECHE. Y CIOBHUSI XUMHYECKOTO
paBHOBECHsSI B TOMO- U T'eTEPOTCHHBIX cucTeMax. [yOmHa mpotekanus mporeccoB. CTeneHb
npespauicHus. KoHcranta paBHOBecus. DaxkTophl, BIMAIONIME HA BEIWYMHY KOHCTAHTBI
paBHOBecus. CmelieHue MoyoKeHusl paBHoBecus. IIpuHumn nonsuxkHOro paBHOBecus Jle
[lTarenbe-bpayna. CtangapTHas CBOOOHAS YHEPTHUS.

2.2. ®a3zoBble paBHOBecHs. TeIUIOTH KUIEHUS W IUIaBIeHHUA. TepMudeckuid ananmus. [IpaBuiio
¢a3 I'mb0ca. CreneHb cBOOOABI, BapHAHTHOCTh cucTeMbl. da3oBble  AMAarpaMMbl
OJIHOKOMIIOHEHTHBIX cucteM. Pa3zoBbie paBHOBecuss Ha PT-muarpamme. AHaaUTHUECKOE
onucanue KpuBbiX Ha PT-nmuarpamme. PT-nuarpamma Boawl. @azoBbie mosis. TpoitHas Toyka.
Mertacrabuibhble cocTostHus. @a30BbIe epexoab! nepBoro poaa. PT-auarpamma cepsl.

2.3. ®dazoBble guarpammbl AByxkomrnoHeHTHBIX cucteM. PT, TX u PX-npoekiuu, TX u PX-
ceueHusa. KonpeHcupoBanHble cucTteMbl. OCHOBHBIE THIIBI AUarpamMMm JABYXKOMIIOHEHTHBIX
cucteM (OBTEKTHKA, KOHIPYSHTHO M MHKOHTPY3HTHO IUIABSILIMECS COEIMHEHUS, OTPAaHUYEHHbIE
U HEOrpaHUYEeHHbIE TBeplble pacTBOphl). [IpumeHnenue npaBmiia ¢a3 K IABYXKOMIIOHEHTHBIM
cucremaM. CocTaB 1 OTHOCUTEIbHBIE KOJINYECTBA PABHOBECHBIX (a3.

Monyne 3. PacTBOpbL.

3.1. HacelimeHHsIi pacTBOp M pacTBOPUMOCTb. JlnarpaMMa cHUCTeMbI COJb-BoJa (Ha mpumepe
Na>SO4-H20). 3aBHCMMOCTh pacTBOPHUMOCTH OT TeMmieparypbl. DakTopbl, BIHUSIONME Ha
pactBopuMocTh. KpuoruapaTtHas To4ka.

JlaBnenue HacwleHHBIX napoB HajJ pactBopoM. PX m TX-mmarpammel juisi pacTBOpPOB THIIA
KUAKOCTb-KUAKOCTh. 3akoH Payns. Wneanbubiilt pactBop. PT-muarpammel Boabl U pacTBOPOB.
[TpaBuio ¢as 1t pacTBOPOB.

Konnurarususle cBoiictBa pactBopoB. Kpuo u s0ynmockonus. OcMOC U OCMOTHYECKOE
naBieHue. TepMonumHamuuyeckoe  oOocHoBaHue 3akoHa  Baut-T'odda. Omnpenenenue
MOJIEKYJISIPHBIX MacC OPraHU4eCKUX COeIMHEHNN Ha OCHOBAHUHU CBOMCTB pacTBOPOB.

3.2.  BsaumopeiictBue pactBOopuTens ¢ BemecTBoM. ConbBarans KaTHOHA M aHHMOHA.
Konnurarupable cBoOMCTBa  pacTBOPOB  AJIEKTPOJIUTOB. M3o0TOHMYeckuil KO3 PUIMEHT.
AxkTuBHOCTH U KO3(duimeHTbl akTUBHOCTH. CTeneHb 3JIEKTPOJUTHUYECKONW TUCCOIMALINU.
CunpHble U cnabble 3eKTpoauThl. KoHcTaHTa AMcconuaniy ciadbiX 31eKTpoiuToB. CriocoObl
CMEILIEHNs paBHOBECHUS. PaCTBOpPBI CIIBHBIX 3JIEKTPOIUTOB. FOHHBIE NTAapbl, aKTUBHOCTb, HOHHAs
cuna pactBopa. ManopactBopumble conu. IlpomsBenenue pactBopuMocTH.  CrocoObl
MIOHVMIKEHUS U MOBBIIIEHUS PACTBOPUMOCTH.

3.3. Teopum KuCIOT U OCHOBaHMUA. ABTOompoToiu3. MoHHOe npousBencHue Bojbsl. CUIbHBIC U
ciabple KUCAO0Thl. DaKTOpHI, ONpeAeNsatomre cuiay KuciaoT. KoHueHTpanyus HOHOB BOAOPOAA.
pH. M'mapatupoBanHbIe KaTUOHBI, KaK IPUMEP CIA0BIX KUCIOT. [ uaponu3 coeit, 00pa3oBaHHBIX
CHJIBHOW KHCIOTOW M cinaObiM ocHOBaHMeM. KoHcTaHTa W cTeneHb Tuaponusa. DakTopsl,
BIUAIONINE Ha CTENeHb THAponu3a. [uapommu3 coiield, 0Opa30BaHHBIX CIA0OW KHUCIOTOW H
CHJIBHBIM OCHOBaHHeM. [ naponu3 cosneil cnabbix KMCIOT U ocHoBaHMH. OOpa3oBaHue KIacTEPOB
npu ruaponuse. bygepHbie pacTBOpHI.

Mooyne 4. Memoowsr ouucmku geugecma.

4.1. TepmonnHaMUYecKHE€ AacCHEeKThl MOJYy4deHHs] "aOCONMIOTHO YMCTHIX BemecTB". MeTromabl
OUHCTKHM TBEpPABIX M JKMIKMX BewlecTB. llepexpucramnmszanus u3 pactBopa (cBsizb ¢ TX-
JMarpaMMoi cHUCTeMbI colib-Bojia). Koaddunment pacnpenenenus npumeceid. CoocaxaeHwue,
agcopbuums, okkmosusa. Kpucrammuzanus u3 paciuiasa (TX-guarpammsel). 3oHHas 1uiaBka. TX-
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JyarpaMma CUCTEMBbI XKHMJIKOCTb-nap, nuctuiusinus. Koadduuuent pacnpenenenus. Bosronka,
PT-nmuarpaMMbl TEperoHsieMbIX BEIIECTB. TpaHCHOPTHBIE peakUuu. XpomoTorpapus H
ancopOmust. Dxcrpakius. Morusiil oomeH. KoaddunmeHt pacnpeaenenus.

Mooyns 5. Beedenue 6 s1exmpoxumuro.

5.1.  OxkucAUTENbHO-BOCCTAHOBHUTEIbHBIE IPOLECCHl M CTENEeHb OKHcIeHHs. ComnpsKeHHbIE
OKHUCJIUTEJIbHOBOCCTAHOBUTEIbHBIE IIApbl B  pacTBOpax. OJIEKTPOJIBWXKYLIME CHIBI U
JNIEKTPOJHbIE MOTeHUUaNbl. OOpaTHUMblE 3J€MEHThl, XMMUYECKas W 3JIEKTPUUYECKass 3HEprus.
XuMuyeckass M 3JeKTpuueckas dSHeprus. KoHIEHTpaluoHHbBIM 31eMeHT. OKHUCINUTENbHO--
BOCCTAHOBUTENBbHBIA NOTeHUMan. CTaHAapTHBIA NOTEHUHAN. OJIEKTPOIHBIE IOTEHIUAJIBIL.
BonopoaHblii, KamlOMENbHBIN U XJI0pCEPEOPSIHBIN 3JIEKTPOIBL.

5.2. CranpapTHble 3J€KTpOJHbIE NOoTeHIMadbl. OnpeneraeHUe HANpPaBICHUS OKUCIUTEIIBHO-
BoccraHoBuTenbHBIX peakiuii. DJIC, DG, koHcranta paBHOBecus. Juarpammsl Jlatumepa u
®pocra. YpaBuenue HepHcTa (TepMOAMHAMUYECKHAM BBIBOI). PacueT moTeHIInamoB XUMHUYECKUX
peakuuii: BiusgHue pH, kommiekcoobpa3zoBaHus, 00pa3oBaHMs MAIOPACTBOPHUMBIX COCIHMHEHUI.
Huarpammbl "E-pH". Dnexktponu3 pactBopoB U paciuiaBoB. ctounuku Toka. ["anpBaHuyeckue
AJIEMEHTBL. AKKYMYJIATOPbI. TOIUIMBHBIE 3JIEMEHTBHI.

Mooyns 6. Bsedenue 6 xXumuueckyro KUHEMUK).

6.1. Ilpenmer xumuyeckoil KMHETUKU. COOTHOLIEHNE KUHETUKU U TepMOAUHAMUKHU. CpeqHss u
UCTHUHHAsI CKOpPOCTb peakUuu. 3aKoH JeicTtByromux wmacc. Ilopsnok M MONEKyJIsSpHOCTh
peakuuu. Kunernueckue ypaBHeHHs. Metonpl ompeneneHus nopsaka peakuuu. KoHcranrta
ckopocTd. Kunernueckuii BbIBOJ KOHCTaHThI paBHOBecHsl. KuHeTrka 0OpaTUMBIX peaklui.

6.2.  3aBUCHMMOCTb CKOPOCTH peakuuu OT Temmeparypel. Pacnpenenenne Makcseiia--
bonbumana. VYpaBHenue Appenuyca. Teopuss akTHBHBIX COyAapeHUH. AKTHBUPOBAHHbBIN
KomIuiekc. [IoHsATHEe O MOBEpXHOCTH NMOTEHIMAJIbHOM 3HEPruH, KOOpAMHATE U Hpoduie MyTH
peakmun. CootHomenne E, u [ H. Crepuueckuii daxtop. DHTponus akTuBanuu. CI0XKHbBIE U
3JIEMEHTApHbIE peaKLUu, JUMUTUPYIOIIasi CTausl.

6.3. CkopocTh mpoliecca M MPHUPOJA PEArHpyOLMX YacTHUIl: PEaKUUU MEXIY MOJIEKYJIaMH,
panukazamMu ¥ noHaMu. I'oMo- u retreponuTuyeckuii pacnan. [lpomeccsl, nmporekaromue mo Syl
u  Sn2-mexaHumsmam. [lapamnensHble  mporeccbl. MeToa  KOHKYPUPYIOIIUX — peakIuil.
IlocnenoBarenpHble  peakuuu. IIpoMexyTOuHBI TPOAYKT. MeTox KBa3MCTalMOHAPHBIX
KoHIeHTpauuil. Llennbie peakunn. Karanus. ['oMoreHHsli kaTaau3 B ra3oBOi U >KUIKON (a3zax.
MexaHu3M KHUCIOTHO-OCHOBHOI'O Karanu3a. ['ereporeHHblii Karanu3. SIBieHus copOuuu -
necop6uuy. V3MeHeHHe SHEpruM CBS3M MOJIEKYJ NPH COPOIMH, TUCCOLMATHBHAs COpOLus.
Peakuuu JIharmiopa-Xunmensyna u Ones-Punena. KaranuzaTtopsl 1 HHTHOUTOPHI XUMHUYECKUX
peakuuii. MexaHU3M U KHHETHKA peakifil B TOMO M reTeporeHHbIX cucrtemax. OOume cBeeHus

0 KHHeTHKe TBepAo(da3Hbix mpoueccoB. JAuddy3noHHO-TUMUTHpYIOMIMECS TPOLIECCHI.
3apojslieoOpa3oBaHue.
4. O0beM y4eOHOI THCIUITHHBI
" B 3auerHbix | B akagem.
Buabl yueOHoli padoTsl
eIMHHUIAX yacax
O0mas TPyA0eMKOCTh JUCHUILIUHBI 110 y4eOHOMY IJIAHY 3 108
KonrakThas padora (KP): 1,8 64
Jlexumm (JIek) 0,9 32
[Tpaktndeckue 3anstus (113) 0,9 32
CamocrositesibHas padora (CP): 1,2 44

Bujx xouTposs: 3a4er c oueHKoil

B 3a4erHbix | B actponom.

Buabl yueOHoli padoThl

eIMHUIAX yacax
OO01asi TPYA0EMKOCTh THCHHUIJIMHBI 110 Y4eOHOMY IUIAHY 3 81
KonTakTHas padora (KP): 1,3 49
Jlexumm (JIek) 0,9 24,5
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[Ipaktuueckue 3ansatus (I13) 0,9 24,5
CamocrositenbHas padora (CP): 1,2 32
Buja koHTpoIs: 3a4er ¢ oueHkKoi

AHHOTanus padoueil mporpaMmbl AUCIUILITUHBI
«XuMus 3J1eMEeHTOB)

1. leau AMCHUNIHMHBI

- dopmupoBaHue Yy 00y4YaIONINXCsS OCHOBHBIX TOHATHH, 3HAHWH W HABBIKOB B OMHCAHUU
CBOMCTB BEIIECTB Ha OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX W3 IMEPUOJUYECKOr0 3aKOHA M
[lepuoauyueckoil CUCTEMBI JIEMEHTOB

2. B pe3yabTaTe u3ydyeHus JUCHUNIMHBI 00y4aIOMIMIICA M0 MporpaMMe cremuajanTeTa
JOJI3KEH

Obnadams CIEAYIONIMMA KOMIIETEHITUSIMH:

@opmMupyeMble KOMIIETEHIIUH NHauKaTopsl 10CTHXKEHUST KOMIeTEeHIHit
'YK-8. Ciocoben co3naBath u noanepxkuBats |[YK-8.1. Ananuzupyet ¢pakTopbl BpeJHOTO
0C30IMaCHBIC YCIIOBUS KU3HEACITCILHOCTH, B BIIMSIHUS 3JICMEHTOB CPEJIbl OOMTAHUS
TOM YHMCJIC IIPU BOSHUKHOBEHUH YPE3BBIYAMHBIX ((TEXHHUYECKUX CPEACTB, TEXHOJIOTMYCCKHX

CUTyaIui MPOIIECCOB, MATEPHUAJIOB, 3IaHUN U
COOPY)KEHHI, IPUPOIHBIX M COIIMATBHBIX
STBJICHUI )
MK-1-n.1 CocraBisieT o0mui IJ1aH
[MK-1-1. CriocobeH muaHupoBaTh padoTy U MCCJIENOBAHNS U JETAIBHEIE IUIAHBI OTIEILHBIX|
BEIOMpATh aJICKBATHBIC METOBI PEIICHUS cTaui
HAyYHO-UCCIIEIOBATENbCKHUX 3a/1a4 B I1K-1-1.2 BeiOupaer 3KcriepuMeHTaIbHbIC U
BEIOpaHHOW 00J1aCTH XUMHH, XUMHUYECKON pacYeTHO-TCOPETHUCCKHE METO IbI PEIICHHUS

TEXHOJIOTUH WJIM CMEKHBIX C XUMHUEHN HayKaX  [[MOCTABICHHOW 3aJIa4¥ UCXOJIS U3 HMCIOIIUXCS
MaTepHaIbHBIX U BPEMEHHBIX PECYPCOB

[1K-3-n. Cniocoben Ha ocHoBe kputudeckoro  [[IK-3-n.2 Omnpenenser BO3MOXKHbIE

aHanu3a pesynpbratoB HUP u HUOKP HaIpaBJIEHUs Pa3BUTHUS padOT U NEPCIIEKTUBbI
OLICHUBATH MEPCIEKTUBBI UX IIPAKTUYECKOTO  [IPAKTUYECKOIO IPUMEHEHHUS ITOTYyYEHHBIX
[PUMEHEHHUS U MPOI0JKEHUS padoT B PE3yJIbTaTOB

BBIOPAHHOM 001aCTH XUMHUH, XUMUYECKOH
TEXHOJIOTHH UIIM CMEXHBIX C XMMHEH HayKax

3namop:
- POJIb XUMHUU B €CTECTBO3HAHUU, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMU HayKaMH, 3HAUCHUE
B )KM3HU COBPEMEHHOT0 OOIIECTBa;
- MPAKTHYECKOE M HAYYHOE 3HAYCHHE JIEMEHTOB MOATPYIIBI U 00pa3yeMbIX UMHU
COCIUHCHMIA,
- KJTACCU(PUKAINI0 XUMUICCKHX JJICMEHTOB IO 3JIEKTPOHHON KOH(PUTYPAIMHA BAJICHTHOTO
CIIOS1.

Ymems:
— COITOCTARJIATH (PU3UYECKHE U XUMUICCKUE CBOMCTBA MPOCTHIX BEMIECTB, 00pa3yeMBbIX
AIIEMEHTaMU JJAHHOU MOATPYIIIIBL;
- OTIPEICIIATh PEAKITMOHHYIO CIIOCOOHOCTh HEOPTaHMYECKUX COCTUHCHHIA,
- BUJICTh CBSI3b U PA3JIMYNE MEXTY KJacCCaMH HEOPTraHUIECKHX COCTUHCHHUIA,
- CaMOCTOSITEIIEHO OCYIIECTBIISITH OCHOBHBIC IIPUEMBI PA0OTHI B XUMHUYICCKOM
nabopaTopuH, TJIAHUPOBATH CUHTE3 TPEOYyEeMOTO COSTUHEHUS.

Bnaoemo:
- HABBIKAMU TEXHUKH JIA0OPATOPHOTO IKCIIEPHUMEHTA;
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- 3aKOHOMEPHOCTSMHU B U3MEHEHUHU (PU3UYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BEUICCTB C YYETOM CTPOEHHUS UX aTOMOB U MOJIEKYJI, KPUCTAIIINYECKON CTPYKTYPBI;
— OCHOBHBIMM IIPUHLMIAMH ¥ METOJOJIOTUEH HEOPraHMYECKOr0 CHHTE3a;
- 3HAaHUSAMM XUMUYECKUX U (PU3UYECKUX CBOMCTB BEIECTB U MX COCAMHEHUM 115
oOecrieyeHns OE30MACHOCTH KHU3HEIEATSIbHOCTH.

3. Kpatkoe coep:kaHue THCHUTIMHbI
Monyins 1. [lepruoguueckuii 3aKk0H Kak OCHOBA XUMHUYECKON CUCTEMATUKH.
CrpyKTypa NepuoJu4ecKOd CUCTEMBI. JTalbl Pa3BUTHUS MEpUOANYECKOro 3akoHa. Ilepuoasl u
rpymnmbl. OnektpoHHas aHanmorus. KaiHocummerpus. OpOuTaiabHble paauychl. BropuuHas u
BHYTPEHHSIS NEPUOIMYHOCTh. Kitaccupukanust XMAMUYECKUX 3JIEMEHTOB 110 THITY U 3aCEIEHHOCTH
JJIEKTPOHHBIX OpOUTAJIEH.
Monyns 2. O630p CBOICTB JIEMEHTOB M UX COCTUHEHUH 110 IEPUOANIECKON CUCTEME.
OOmast XapakTepUCTUKa 3JIEKTPOHHOIO CTPOEHMsI, HAaXOXJEHHE B IEPUOJUUECKON CHCTEME.
XapakTepucTUKa CTETIEHEW OKUCIIEHUS B 3aBUCUMOCTU OT MeCTa (TOJIOKEHHS B MEPUOIMUECKON
CUCTEME), XapaKTepUCTHKAa KOOpAMHAILMOHHBIX uyHced. PacmpocrpaHeHue B IpUpOJE.
@u3nyecKue CBOMCTBA, arperaTHbIe COCTOSIHUS, LBET. XMMHYECKHE CBOMCTBA: TpaHUIA B
NEPUOANYECKON CHCTEME MEXKIYy METalulaMM W HEMETalllaMH, B3aUMOJCHCTBUE MEXKIY
AJIEMEHTAaMU C TOYKHM 3PEHMSI PACIIOJIOKEHUS B TaOJMIE, COOTHOLIEHHE C DHEPrueil CBA3HU.
XapakTepHble CTEIICHH OKUCIICHUS IS 3JIEMEHTOB INIaBHBIX M M0O00YHbIX noarpymi. IloBenenue
COCIMHEHUI C HEYCTOMYMBOM cTeneHblo OKucieHud. CpaBHEHHE CBOICTB COEIMHEHUN
3JIEMEHTOB TJIaBHOM M MOOOYHON MOArPYMNIl B Pa3HbIX CTENEHSIX OKucCieHus. B3anmoneiicTBue
METaJUIOB ¢ BOAOW. B3anMoaeiiCTBHE aKTUBHBIX HEMETAIIJIOB C BOJIOM.
Monyns 3. p —anemenrts [1I-VIII rpynm, s — anementst I-1I rpynm, d — anementst [-VIII rpynmst,
f — snementst 1 rpymmbL.
Peakiuu ¢ KHCIOTaMH - HEOKUCIHUTENAMH, mienaoubto d-amementoB IV u V' mepuomos.
Bonoponusle coenunenus (coseoOpa3oBaHHe, NMEPEXOIHbIC, METAI000pa3Hble, MOJUMEPHBIE,
neryuue). ['anouaHble coeAMHEHNs, UX KJIaCCU(PUKAIUs 110 OTHOLIEHHUIO K Boje. ["amorenuanbie
KOMIUIEKCBI, MX YCTOMYMBOCTb M KOOPAMHALMOHHOE YHCIO B 3aBUCHUMOCTH OT MeTaula U
rajioreHua-uoHa. Okcuabpl U ruaApokcuabl. CrocOOHOCTh K MOJMMEPU3ALNUU OKCOMOHOB IS
3JIEMEHTOB TJ1aBHOI (Ha mpuMmepe psiaa Si- P — S - C1) u nobouHoii (Ha mpumepe psiga Sc - Ti - V
- Cr) rpymni.
Monyns 4. Xumuueckoe Ipou3BOJICTBO U OXPaHa OKPYXKAIOLIEH Cpeibl.
[TpoGnembl skosoruu. OCHOBHBIE HANpaBiICHUS PAa3BUTHS COBPEMEHHOTO KPYMHOTOHHAKHOTO
XUMHYECKOTO NMPOMU3BOACTBA. BpenaHble BelecTBa B XMMHUYECKON MPOMBIIIJIEHHOCTH: OTXOJbI
XUMHYECKOTO MPOU3BOJICTBA, 3arpsI3HEHME IOYBBI, BOJBI, BO3yXa, BO3JCHCTBHE HA OPraHHU3M
yernoBeka. CrocoObl OYHMCTKM OTpaOOTAaHHBIX Ta30B M BOJBL. be3oTxogHOe XUMHUYECKOoe
IIPOU3BOJCTBO

4. O0beM y4eOHOH TUCHHILJIMHBI

Bcero |1 cemectp|2 cemecTp
Buabi yueoHoii padoThl 3a4. ex./ | 3au. en./ | 3a4. en. /
aK. 4ac | aK.dvac | ak.uac
OO0masi Tpy10€eMKOCTh THCHUILINHBI 10 Y4eOHOMY MJIaHy 5/180 3/108 2[72
KonTaktHas padora (KP): 2,7/96,6|1,3/48,4 |1, 3/48, 4
Jlexrun (JIek) 1, 8/64 0, 9/32 0, 9/32
[TpakTiaeckue 3ausatus (I13) 0, 9/32 0, 4/16 0, 4/16
CamocrositeibHas padora (CP): 1, 3/48 0, 7/24 0, 7/24
Buj KOHTpOJIsi: 3a4eT ¢ OLleHKOI/IK3aMeH 1/36 3a0 K3
Bcero |1 cemectp|2 cemecTp
Buabl yueoHoii pa6oThi 3a4. en./ | 3a4. en./ | 3a4. en. /
acTp. 4ac | acTp. 4ac | acTp. yac
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OO0masi TPy10eMKOCTh THCHUILINHBI TI0 Y4eOHOMY IJIaHy 5/135 3/81 2/54
KonrakTHas pa6ora (KP): 2,772,411 1,3/36,3 |1, 3/36, 3
Jlexrmu (JIek) 1, 8/48 0,9/24 | 0,9/24
[TpakTiaeckue 3austus (I13) 0, 9/24 0, 4/12 0, 4/12
CamocrosTeabHast padora (CP): 1, 3/36 0, 7/18 0, 7/18
By KOHTpOJISA: 3a4eT ¢ OLeHKOI/IK3aMeH 1/27 3a0 IK3

AHnHOTanus pabodeil mporpaMmbl JUCIUILTTHBI
«AH(popManiuOHHBbIE TEXHOJOTHN B HAYYHOH JeSITeJIbHOCTH CIENMATUCTOB XUMUKOB»

1. leau AMCHUNIHMHBI
MOJTOTOBKA  CTYACHTOB B
JESITCIIbHOCTH, TPUBHUTHE HABBIKOB CaMOCTOSIT
pa3IMYHBIX HCTOYHUKAX

2. B pe3yabTaTe n3ydyeHusl AUCHUIIMHBI
JMOJIZKEH::

Obaadams cneayOUMMI KOMIIETEHIIUSMU:

obsmacth  MH(GOPMAIIMOHHOTO

CONPOBOXICHUS HAyYHOU
€JIBHOTO TIOMCKAa XMMHUYECKOH WHpopManuu B

o0y4yarouuiicsi Mo NporpamMMe CrnenuaJInTeTa

®opmupyeMbie KOMIIETeHIIUH

NHaukaTopbl 10CTHKEHUS KOMIeTeHIH i

YK-6. CiocoOeH onpenensTh U peann30BbIBaTH
[PUOPUTETH COOCTBEHHOH JESATENBHOCTH U
CIIOCOObI €€ COBEPILICHCTBOBAHMSI HAa OCHOBE
CaMOOIICHKH M 00pa3oBaHUS B TEUYEHHE BCeEH
PKU3HU

YK-6.1. OnieHuBaeT cBOM pecypchl U UX
npeesnbl (JITYHOCTHBIC, CUTYaTUBHBIE,
BPEMCHHBIC), ONITHMAIBHO UX MCIIONIb3YeT ISt
YCIEIIHOTO BBIIOJIHEHHUS TOPYICHHOTO 33 JaHusI

I[IK-1-u CnocobeH 1uiaHupoBaTh padboTy W
BHIOMPATh  aJCKBAaTHBIE  METOJIbI
HAyYHO-UCCIIEIOBATENbCKUX 3a1a4y
BbIOpaHHOW 00JIACTH XMMUHU, XUMUYECKON
TEXHOJIOTUHU MJIM CMEKHBIX C XMMHUEH HayKax

B

I1K-1-1.2 BriOupaet 3xcriepuMeHTaIbHbIe U

PEICHUAPACUCTHO-TCOPETUICCKUEC MCTOABI PCIICHUA

[OCTaBJICHHOM 3a/1a4M UCXOJI U3 UMEIOIIHNXCSA
MaTEpUAIBHBIX U BPEMEHHBIX PECYPCOB

IMK-2-n CriocoO6eH npoBOIUTH TATEHTHO-
MH(QOPMAIIMOHHBIE HCCIIEI0BAHUS B BBIOpaHHON
00J1aCTH XUMHMH W/UITH CMEXHBIX HaYyK

MK-2-u.1 [TpoBoaut
CTHIeIaM3UPOBAaHHON uH(bOopMaIuu
MaTeHTHO-MH(POPMAIIMOHHBIX 0a3ax JaHHBIX

ITOUCK]
B|

I1K-3-0 CriocoOeH Ha OCHOBE KPUTHYECKOTO
ananu3a pesynbratoB HUP u HUOKP
OLICHUBATh MIEPCIIEKTUBBI X MPAKTUYECKOTO
NPUMEHEHUS U MPOJIOJHKEHUS paboT B
BbIOpaHHOW 00J1aCTH XUMHH, XMMHUECKOMN

I1K-3-1.2 Onpenenser BO3MOXKHbIE
HaIpaBJIEHUs Pa3BUTHUS padOT U NEPCIIEKTUBbI
[IPAKTUYECKOr0 IPUMEHEHUS NIOJTyYEHHBIX
PE3yJIBTAaTOB

TEXHOJIOTHH MITA CMEKHBIX C XUMHEH HayKax

B PE3YIBbTATC U3YUCHUA TUCHUIIJIMHBL O6y‘121IOH.[PII>iC5I JOJDKCH:

3namo:

HaYQHOﬁ ACATCIIbHOCTH, ITOHATHA U TCPMUHDBI,

oO11re NPUHIUIBI TOTyYeHus!, 00paboTK
Ymems:

BBIJICNIATh  KOHKPETHBIE
UH(POPMALIMOHHOTO 00eCTIeueH!s pa3InyHbIX Ha
HaXOAUTh NPOPMIbHYIO HH(OpMaLIHIO B
MH(OPMALIMOHHBIX MACCHUBAX;

oOpabaTbiBaTh H
uHpOpMaLIUH.

Bnaoemps:

UH(pOPMAaIMOHHbIE

AHAJIIM3UPOBATL  JTAHHBIC

OCHOBHBIC COCTaBJIAIOIINC I/IH(i)OpMaLII/IOHHOFO obecreueHust nmponecca COIpoOBOKIACHUA

OCHOBHBIE OT€UECTBEHHBIE U 3apy0eKHbIe HCTOYHUKH MPO(UIBHON HHpOpMaLnu;

Y ¥ aHAJIM3a HAy4YHOU MHGOpMAITIH.

TEXHOJIOTUH,  HE0O0XOAUMBIE
YUYHBIX TOTPEOHOCTEH;

Pa3INYHBIX OTCYECCTBCHHBIX U Sap}I6e)KHBIX

JUTS

C ITCJIbIO  BbIABJICHUA pCHCBaHTHOﬁ
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- 3HAHUIMU (6] COBPCMCHHBIX ABTOMAaTU3UPOBAHHBIX I/IH(bOpMaI_[I/IOHHO-HOI/ICKOBBIX
cucreMax (AUIIC), nx BO3BMOXHOCTSIX, CITIOCO0aX B3aMMOJICUCTBHS C HUMU;

- NPaKTUYECKUMHU HABbIKAMH MH(POPMALMOHHOTO TIOMCKA C TIOMOILIBIO TEXHOJIOTUHI
TEJIEKOMMYHHUKAIIMOHHOTO J0CTyNa U MIHTepHeT-TeXHOIOTHiA;

- OCHOBHBIMHU IIOAXOJaMM IJIsI aHAJIN3a HOJIY‘-IGHHOI\/JI JaHHBIX 1 UCIIOJIb30BaHUA UX B cBOEH
poeCCUOHATLHOM IATEILHOCTH.

3. Kpatkoe conepixanue THCHHIIHHbI

Mooy 1. Beeoenue

Hayuno-texuunueckas undopmarus (nmpumepst HTU), knaccupukanus mcrounukoB HTU —
HepBUYHBIC (CTaTbU, MATEHTHI, IPYrde BHUIBI ITOJHOTEKCTOBBIX ITyONMKAaIMii) W BTOPHYHBIC
(pedepaTuBHBIC 0a3bl JAHHBIX, pedepaTUBHBIC )KYPHAIIbI, CIIPABOYHHKH).

Mooyne 2. Umo maxoe STN International. bubauoepaguueckue 6azvr dannvix

Oo6mme cBenenus o Oasax ganabix (BJI) B pexkume online B BJ] STNinternational.
Knaccudukanmst BJ[. OcHoBHble KomaHAbl si3bika Messenger. Jlormdeckue omepaTtopsl.
CuMBOJIBl ycedeHMsT W MO3MLMOHHBIE omeparopbl. Kputepun BbiOOpa peneBanTHON B/l
AJropuTM™ mpoBezieHus nmorcka B oubnmorpadpuueckux bJI. [Toustue 06 nuaekcax. Basic Index.
Crnenuansuble uHaekcel. YueOuoie BJI — Learning Chemical Abstracts (LCA), Learning
Registry (LReg), Learning CASReact — LCASReact.

Mooynw 3. Bubnuoepaguqeckas b Chemical Abstracts

Oo6mme mnpexacraBienuss o Oubnmmorpaduueckoir BJ[ Chemical Abstracts (CA). IleuarHoe
uzganne CA. Dnekrponnsie B/ CAonCD (offline), BIICA, HCA, ZCA, CAPIlus, ZCAPIus,
HCAPIusuepesSTN (online). Bo3MOXHOCTh IMOHMCKa IO IMTHPOBAHHIO. PerucrpannoHHbIC
Homepa CAS (CAS RNSs). KiroueBble ciioBa W KOHTPOJHMPYEMbIe TEPMHHBI. Poimu u uX
pUMEHEHHE.

Mooynw 4. Cmpykmypro-xumuueckue BJ] . B/] Registry

CrpykrypHOo-xumMuieckoil ¢aitn Registry. B/l Registry xak enunblii (OpMyJIbHBIN yKa3aTenb K
BJI CA TIlpumep 3amucu B BJ] Registry. Ilowck mo MOJHOMY XHMHYECKOMY Ha3BaHHIO.
OcobenHoct cuctemarndeckoii HomenkimaTypel Chemical Abstracts Service. Ilowck 1o
MOJIEKYJISIpHOM Gopmyiie (mopsinok Xuiia), pparMeHTaM XMMHUYECKOro Ha3BaHus, Ring System.
Mooynv 5. Peoakmop STN Express 051 cmpyKkmypHO20 NOUCKA

Crpykrypusiit mouck B BJI STN. I'padpuueckuit unrepdeiic STN Express-8. Iloctpoenue u
pOBEpKa CTPYKTYpHBIX 3ampocoB. I[IpencraBnenue TayromepoB. OCHOBHbBIE BMJIbI IOHMCKOB.
Peakuuonnas b/ CASREACT (mapping, marking)

Mooynws 6. [Tamenmnas ungpopmayusi ¢ STN International u unvix ucmounuxax HTH.

[Tatentsl kak nepBouctouHuku HTU. Ilpomnenypa mareHTOBaHMs — 3asiBKa, MyOJUKaLUs,
nateHT. Bpems neiictBust natenra. [IpaBoBoii cratyc narenta. MexxyHapogHast Kiaccudukanus
n3o0pereHuil. [lateHTHOE CeMenCTRO.

JlocTyn K MOJHBIM TEKCTaM NaTeHTOB (OTKPBITHIN 1OCTYII).

EBpomneiickoe narentHoe BeaoMcTBo. I[latenTHoe BemomcTBO CIIA. IlareHTHOE BeIOMCTBO
SInonunu. IlatentHoe BenoMcTBO Poccuu — Pocniarenr.

[TaTeHTHBIE pECYpPCHI € IMIIEH3UOHHBIM BHIOM JOCTYTIA!

[Matentnsie B/ B STN International.

[Marentnas BJ] Questel Orbit.

Mooyns 7. Unghopmayuonno-noucrosas cucmema SciFinder, REAXYS, Web of Science
[ToHsiTHe O MOMYJSPHBIX CTPYKTYPHO-XMMHYECKHX MOMUCKOBBIX cucTtemax ScCiFinder, Reaxys —
UH(POPMALIMOHHOE HAlOoJIHEHHE, YacToTa OOHOBJIEHHUs, 0COOCHHOCTH HHTepdeiica. ba3a maHHbBIX
nayuynoro nutupoBanus SciSearch (STN International), Web of Science (Web of Knowledge).
Nmmnakt-dakropsl xypHanoB, Xupm uaiaekc (h index). OcobeHHOCTH MoKCcKa MO HUTHPOBAHHIO
B Pa3IMYHBIX HH()OPMAIIMOHHBIX pecypcax.

Mooyne 8. 3axnouenue

VcTOYHNKH TIOTHOTEKCTOBOW MH(POPMAIIUH TSI XUMHUKOB H XUMHUKOB-TEXHOJIOTOB.
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B03MOXHOCTb MOJHOTEKCTOBOTO MOKCKA Ha cailTax u3aarenbeTB. YTo Takoe ISSN xypHanos.
Karanoru BEH PAH nu BUHUTU PAH B untepner. [louck myOnukanuii ¢ MCIOIb30BaHHEM

Google Scholar. ITouck craTeit u3 HaydHBIX XYPHAJIOB C HCIOJB30BaHHEM crucrteMbl CrossRef
(DOI).

4. O0bemM y4eOHOH THCHHUILINHBI

. B 3auerHbIx | B akagem.
Buabl yueOHo# padoThl
eTMHHUIAX yacax
O01as TPYA0eMKOCTb IMCHUILUIMHBI 10 Y4eOHOMY IIaHY 2 72
KonTakTtHas padora (KP): 1,3 48
Jlexmn (JIek) 0,4 16
[Tpaktuueckue 3anstus (113) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
Bua koHTpOJISI: 3ayeT ¢ OLEeHKOI

. B 3a4ernbix | B actponom.
Buabl yueOHoii padoThI
eTMHHUIAX yacax
O0mas TpPyA0eMKOCTh JHCHUILIMNHBI 110 y4e0HOMY IJIAHY 2 54
KonraktHas padora (KP): 1,3 36
Jlexmn (JIek) 0,4 12
[TpakTrueckue 3ansatus (113) 0,9 24
CamocrosiTtesbHas padora (CP): 0,7 18
Bujx koHTpOJIA: 3adeT ¢ OLEHKOI1

AHHOTanus pabodeit mporpaMMpl TUCIUTLTHHBI
«Peakuuu U MeTOAbI OPraHUYECKONH XUMHUN»

1. Heaun AMCOMTIIAHBI
W3YYCHHE COBPEMEHHBIX METOJIOB W IIOJXOJOB OpPraHWYEeCKOro CHHTE3a, a TaKKe
dbopMupOBaHUE Y CTYJEHTOB 3HAHUI U YMEHUH, TO3BOJIAIOIINX CAMOCTOSITENIFHO TUIAHUPOBATh U
OCYIIECCTBIISATh KaK TIPOCTBIE, TaK W CJIOXKHBIE MHOTOCTQJUWHBIC CHHTE3Bl Pa3TMYHBIX
OpPTaHUYECKUX COCTUHEHHI

2. B pe3yabTaTe u3yueHus JMCUMIJIMHBI 00y4aIOLIUIiCs M0 MPorpaMMe CrieluaaIuTeTa
JOJI3KEH

Obnadams CIEeAYIONIMMH KOMIETEHIIUSIMH:

dopmupyeMbie KOMIIETEHIIUH

HNHauKaTopbl 10CTHKEHUSI KOMIIETEHIM I
YK-2.2 Pa3pabarbiBaeT KOHIENIHIO MPOEKTA B

pamMKax 0003HauEHHOHN poOIeMbI:
(dbopMynupyer 1enb, 3a7aud, OOOCHOBBIBAET
YK-2. CniocoGeH ynpaBiaTh IPOEKTOM Ha BCEX [aKTyallbHOCTh,  3HAYMMOCTh,  OKHIAEMbIC
HTarax ero JKW3HEHHOTO IHKJIA pe3yabTaThl W BO3MOXHBIE  CQepsl WX
[IPUMEHEHHS

YK-2.3 [Tnanupyet He0OXOAUMBIE PECYPCHI, B
TOM YHCJIE, C YUETOM UX 3aMEHIeMOCTH

YK-6. CiocoOeH onpeiensaTh H peali30BhIBATh
MPUOPUTETHI COOCTBEHHOM JIEATEILHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS Ha OCHOBE
CaMOOIICHKU M 00pa30BaHus B TEUCHUE BCEH
PKNU3HU

'YK-6.1. OnieHnBaeT cBOM pecypchl U MX
npenessl (JINYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE), ONTUMAJIbHO UX UCHOJIb3YET IJIs
YCIIELLTHOTO BBITIOJTHEHUS IOPYYEHHOIO 3aJaHUs

YK-8. CrniocobeH co3maBaTh W TOJICPKUBATH

'YK-8.3. BeisiBnsieT mpo0iieMbl, CBSI3aHHBIE €
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0e30IMacHbIC YCIOBHS JKU3HENCATEIHbHOCTH, B [HAPYIICHUSMHU TEXHUKH O€30MaCHOCTH Ha
TOM YMCJIE TPU BO3HUKHOBEHUH 4YpE3BbIUANHBIX[paboueM MecTe; MpeaaaraeT MeponpusTUsiX 1Mo

cUTyalrun MIPEAOTBPALLEHUIO YPE3BBIYANHBIX CUTYALUN
I1K-1-1 Crioco6eH miaHupoBaTh padoTy U I1K-1-n.1 Cocrasinsier o0uuii mian

BbIOMpATh aJIEKBaTHBIE METO/BI PELICHUS MCCIIEI0OBaHMS U JETAJIbHBIE IUIaHbI OTAEIbHBIX
Hay4YHO-UCCIIEIOBATEIbCKUX 331a4 B cTazui

BHIOPAHHOM 00J1aCTH XUMHH, XUMUYECKOM
TEXHOJIOTUU WJIM CMEXHBIX C XUMHUEN HayKax
[1K-3-1 Cnioco6en Ha ocHoBe kputnueckoro  [[IK-3-n.2 Onpezaernser BO3MOXKHbBIS

aHanuza pesynbraroB HUP u HUOKP HaIlpaBJICHUS Pa3BUTHS padOT U MEPCIICKTUBBI
OIICHUBATH MEPCHEKTUBBI UX MPAKTUYECKOTO  [MPAKTUYECKOrO MPUMEHEHHUS MOTYyYEHHBIX
[PUMEHEHHUS U IPOAOJKEHUs padoT B [PE3yJIbTAaTOB

BHIOpPAHHOM 00J1aCTH XUMHH, XUMUYECKOM
TEXHOJIOTHH UJIM CMEXHBIX C XMMHEH HayKax

B pesynbpraTe n3ydeHus TUCUUIUIMHBI 00y4arouics JOKEH:

3namo:

- 0a30BbI€ U CIIELUAIBbHBIE METO/bI OPraHUYECKOTO CUHTE3a; MEXaHU3MbI U 0COOEHHOCTH
NPOTEKaHUs BXKHEHIINX CUHTETUYECKUX PEaKIUii.

Ymemon:

- OCYILECTBIIATh PETPOCUHTETUUECKUN aHAJIU3 CTPYKTYPbl OPraHUUECKUX COCIUHEHUM
CJI0HOTO CTPOEHUS;

— noaouparh HanboJiee yCIeNIHbIe TyTH CUHTE3a 11eJIeBOM MOJICKYIIBI,

— IUIAHUPOBATh U OCYLIECTBIIATH CIOYKHBIE MHOTOCTAIUNHBIE CUHTE3bl OPraHUYECKUX
COEIMHEHUH CJI0KHOI0 CTPOEHUs, padoTasi Kak MHIMBUYaIbHO, TAaK U B COCTABE IPYIIIBL.
Bnaoemy:

- METO/0JIOTHEN COBPEMEHHON OPraHNYeCKOM XMMHUU U OPraHUYEeCKOro CUHTE3a,;

— HaBbIKAMU PETPOCUHTETHUECKOTO aHAJIM3a U CUHTETUYECKOTO INIAHUPOBAHUS;

— HaBbIKAMHU CAMOCTOATEIbHONU pabOThl B 00JIACTH TOHKOI'O OPraHMYECKOT0 CUHTE3a.

3. Kpatkoe coaep:kaHue JMCHUTNIMHBI

Mooyns 1. Knaccuguxayus u cmpoerue opeaHuieckux coeOuHeHul

1.1. IIpenmer opranuueckoil Xxumuu. OCOOEHHOCTH CTPOEHUS YriaepoJHoro ckenera. [loHsTue
(GYHKIMOHATHHOMN TPYTIIIHL.

1.2. Onucanue OpraHMYECKUX MOJEKYI (METOJ BAaJEHTHBIX CBs3€il W METOJ MOJIEKYJISPHBIX
opOutaneit). Monens rudbpuauzanuu AO, [1- u [1- cBsa3u. Teopus pezoHanca.

1.3. DOnextponnbslie 3¢ddexts 3amectutenedl. MHIykTHBHBIE W Me30MepHbIE 3(PQPEKTHI.
Konmermnus creneHn OKUCICHHS I OPTaHUIECKUX COSTMHEHHH.

1.4. CnextpanbHble MeToAbl aHanu3a B opranuueckoi xumuu (AIMP, Y@, UK). OcHoBHbIE
NPUHIAITBI, BO3MOKHOCTH METOJOB. Macc-CHeKTpOMETpHs KaK METO] aHalIH3a OPTaHWMYeCKHX
COeMHEHUI. PEHTTeHOCTPYKTYPHBIHM aHAJIN3 OPraHUYECKUX COEANHEHUH.

Mooynw 2. Ilpocmpancmeennoe cmpoenue opeanuyeckux coeounenuil. Cmepeoxumus.

2.1. Tlonatue o KOHpOpPMALUAX M KOHOPUTYpAIUSIX OpPraHMYEeCKUX coeauHeHuil. CrocoObl
nzoOpaxenuss Mosekyn (mpoekuuu Heiomena, ®umepa). Kondopmanuu HmUKIMYECKUX
COEIMHEHUN.

2.2. DHaHTHOMEpHUS U JuactepeoMepusi. Buabl XupaabHOCTH. AOCONIOTHAS M OTHOCHUTEIbHAS
KoHurypauuu. Me3zo-popmsl. CTepeon3zoMepHst B KapKaCHbBIX CTPYKTYpax.

Mooy 3. Kucnomul u ocHo8aHUs 8 OpeAHUYECKOU XUMULL.

3.1. IIporonmutnueckass Teopus bpencrena-Jloypu. Cuna xucnor u ocHoBaHui. [lonstue o
COTIPSDKEHHBIX OCHOBAHMSIX M CONPSDKEHHBIX KUCIOTAaX. BIMsHUE IEKTPOHHBIX M CTEPUIECKUX
3 PEeKTOB HAa KUCIOTHOCTH. [IoHATHE KHHETUYECKON KUCIOTHOCTH.

3.2. Teopus Jlptouca. JloHopHo-akmentoHsle B3ammojeicTBus. Teopus JKXMKO Ilupcona.
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[Tomstpuzyemoctb WOHOB ®  Mouyiekyd. Hykmeobunsr wu  anekrpodunbl.  KoHkypeHIus
HYKICODUIBHOCTH ¥ OCHOBHOCTH. DakTOphl, ONpeneNsiomue CHily HYKIeOQWIoB U
3JIEKTPOHUIIOB.

Mooyns 4. H3yuenue u onucanue mMexaHuzmos opeanudeckux peaxyui. Kunemuxa xumuyeckux
Ppeaxkyuti.

4.1. CnocoObl  ompeneieHUss  MEXaHW3MOB. PeakIMOHHOCIOCOOHBIE — WHTEPMEIUATHI:
KapOOKAaTHOHBI, KapOaHUOHBI, paguKaibl, KApOCHbI, HUTPEHbI (CTAOUIBLHOCTh U CUHTETUYECKHE
SKBUBaIEHTHI). Heknaccnyeckue kapOOKaTHOHBI.

4.2. CKOpOCTh peakIuu Kak (PyHKIUS HYKICOPUIHBHOCTH MU IJICKTPOPUIBHOCTH CYyOCTPATOB.
CpaBHEHHE KHHETUYECKHUX ITapaMeTPOB IS pa3HBIX (PYHKIMOHAIBHBIX TPYIII.

Mooynw 5. Hykneoguvroe 3ameujerue y HACbIWEeHHO20 amoma yeiepood.

5.1. MexaHu3mbl HYKICOPWIBHOTO 3aMelicHHs] (OMMOJCKYISIPHBIA U MOHOMOJICKYJISPHBIN).
[IpocTpaHcTBEHHBIE U 3JEKTPOHHBIE 3(PPEeKTh. YXOAAIIMe rpyHbl, HOHITHE HYKICO()YTHOCTH U
anekrpodyraocty. ObpaiieHrne KOHGUTYpalluy U palieMu3anus. BHyrpenHuit 6apnep.

5.2. Paznuunbie Buabl HyKIeopwIoB. AMOUIEHTHBIE HYKICOMUIBL. IEKTpodHIbHOES
conerictBue. CTepeoXuMus peakiuil 3amelieHus. AHXUMEPHOE COJCICTBHE.

Mooyns 6. Dnekmpoghunvroe npucoedunenue no KpAMHOU 853U U INUMUHUPOBAHUE.

6.1. Kparnasa cBsi3b kak HykJeodus. MexaHU3Mbl PUCOSTUHEHUS, PaBUI0 MapKOBHUKOBA U
ciydau ero HapymeHusi. Tunsl anektpopminoB. Karnononansie natepmenuatsl B AJE peakiusx.
Onuesbie HOHBI. CTOPOHHKUE HYKIEO(DUIIBL.

6.2. KatnoHHbIe MeperpynnupoBKH M MUKIU3AIH. DIEKTPOPUILHOE MPUCOSINHEHHNE K UeHAM
U IPYTUM COIPSKEHHBIM CHCTEMaM.

6.3. Peakuuum snmuMUHHMpOBaHUS, CpaBHeHHE MexaHu3MoB. [IpaBuino 3aiineBa. Konkypenuus
peaxiuil 3aMeleHus U SIUMUHUPOBAHUS. DIUMUHUPOBaHUe 10 ['opmany. DMMMHUHUPOBAHHE 110
Koymy.

Mooynw 1. Ilpucoedunenue no kKapOOHUILHOU epynne.

7.1. KapOoHWnbHBIE COCIWHEHHMS W WX TMPOU3BOJHBIC (aleTand, WMHUHBI, HUTPHIIBI) Kak
ANIEKTpOuMIIbL: o0lIast XapakTepucTuka. MexaHu3Mbl MPUCOSAUHEHUS IO MOJSPU30BAHHBIM
KPaTHBIM CBSI35IM. DJIEKTPOHHBIE U MpOCTpaHCTBEeHHBbIE AP dekTsl. OOpaTuMoe MpHCcOeInHEHNE,
KpUTEpUN 00paTUMOCTH.

7.2. TerepoaromHble Hykieodpuisl. IlomydeHne u pasnoxeHue areranel, THOAlETaleH,
ocHoBanuii Hludda.

7.3. Tlpou3BomHBIE KapOOHOBBIX KHCIOT. Peakums srepudukammu. Amunuposanne O-, N-, S-
HYKJI€0(DUIIOB.

7.4. C-myxieoduiisl, mnpucoennHeHHe KapOaHnoHOB. OOpamienue moisipHoctn 1o Kopu-
3eebaxy. beHzonHOBas KOHJEHCAIUS.

7.5. PeaktuBsl ['puHbsApa U TMTUHOPraHUYECKUE COSIMHEHMSI KaK HYKJICO(UIIBI.

7.6. Keto-eHONbHas TayTOMepHus, MOJIY4YE€HHE EHOJIATOB, CPABHEHHE MX HYKJICO(UIBHOCTH.
AnpnonbHas kouaeHcarus. CrnoxnoadupHas konaeHcanus Kisiizena.

7.8. TlepekpecTHas anpJojbHas KOHJeHcalus. HampaBieHHas KOHAEHCAIMs, CTEPEOXUMUS
peakmuu. IlpaBuno Kpama, monens ®enkuna-AHa. CUIWICHONSATHI W JIMTHEBBIE CHOJSTHI.
Peakuus Mykasimbl. Enamunbl kak Hykiaeopuisl. Peakuns Mannuxa.

7.9. Tpucoenunenne wmaoB (ocdopa u ceppl. Peaknust Buttura m poacTBeHHBIE peaKIvy.
Peruo- u crepeocenektuBHOCTh. Peakius Kopu-Haiikosckoro.

7.10. ComnpsokerHoe nipucoenaenne. Peakmus Muxasst. Cyoctparel Muxass B peakiusax C-C
coueTaHMs. AHMOHHAs MOJIMMEPHU3aLNs AKLIEITOPHBIX aJIKEHOB.

7.11. Tunpua-uox xak Hykiaeopmi. BocctaHoBIeHNE KapOOHUIBHBIX COSMHEHHUM 10 CIUPTOB U
aMHUHOB.

Mooyne 8. Dnexkmpoghunvroe 3amewenue 8 apomMamuyeckom psoy.

8.1. ApomartuuyHocTh, oOmue mpenacrtasiaeHus. IlpaBwio Xiokkens. Juarpammsl ®Ppocra.
Onucanne 6enzona B TepMuHax MMO. ApoMaTUYHOCTD 3apsSKEHHBIX YaCTHUIl U T€TEPOLIMKIIOB.
SIMP kak MeToJx OLEHKM apOMAaTUYHOCTH. AHTHAPOMATHYHOCTb, CTPYKTYpPHBIE OCOOEHHOCTH
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MUKIUYECKUX TTOJTUEHOB.

8.2. MexaHu3M 5JEKTPOPHILHOTO 3aMerieHusi. THIbl 31eKTpo(UIOB, PErHOCENEKTUBHOCTh
3amelneHus. Hampapnsiromee  AeiicTBUE — 3aMecTUTENEd. Y CTOWYMBOCTH — S-KOMILIEKCOB.
CornacoBaHHOE U HECOIJIaCOBAHHOE JIEWCTBUE 3aMECTUTENEH. AJIKMIMPOBAHNE U allUIMPOBAHUE
no ®punento-Kpadrey.

Mooyns 9. Hykneogunvroe 3amewjenue 8 apomamuieckom psoy.

9.1. Mexanu3m mnpucoeauHeHus-oTmemieHus. Kommiekc Meitzenrelimepa. AKTHBHOCTH
YXOJSIIUX TPYII B PEAKIHMIX 3aMEICHHS.

9.2. ApuHOBBIIt MeXaHU3M. PernocenekTuBHOCTh 3aMEIICHNS B HEAaKTUBUPOBAHHBIX CUCTEMaX.
9.3. Bukapuo3sHoe 3amerenue Bogopoia. Knnetndeckrne 0COOCHHOCTH PEaKIIHU.

Mooynv 10. Ocrosbl xumuu mMemaniopeanuyeckux coeOuHeHu.

10.1. Jlutwmii-, Marauii-, Meb-, IUHK-, KaIMHi-, PTyTb-, HEPHI-OPraHUYECCKHE COCIMHCHHS
(obmee paccmoTpenue). [1-KoMruiekcsl nepexoaHbIX METaIOB — OpOUTAIbHOE paCCMOTPEHHE.
10.2.  Tlammagumif-katanu3upyemble  peakuuu  Kpocc-coueTtaHus.  OCHOBHBIE  CTaJHH
KaTaJUTHYECKUX IIUKIOB. PernocenekTuBHOCTh, TpeOOBaHUS K cyOcTpaTaMm.

10.3. Peakumu TmpHCOENWHEHHS 110 KPATHBIM CBSI35AM, KaTaJU3UPYeMble KOMIUIEKCAMH
IIEPEXOJHBIX  MeTauIoB.  TuraH-opranmueckue  peareHTol.  Peaknus — KynuHkoBuua.
[Tonumepusanus ankeHoB Ha kaTanuzaropax Llurnepy-Harra.

10.4. MeraTe3uc aJIKCHOB U CHHHOB: OOIIUE MPEJICTABIICHUS, MEXaHU3M, XEMOCEIICKTUBHOCTD.
Mooyns 11. Paoukanvhsie peakyuu.

11.1. Ucrounuku cBoOOJHBIX panukaioB. LlenHoe panukanbHoe 3aMenienue. Knaccuduxanus
peareHToB.

11.2. PapukanbHOE MPUCOCTUHEHUE MO KPATHBIM CBA3SIM. [IpUMepsl KaTaauTUYECKUX LUKJIIOB.
Panukanbusie peakunu C-C coderanusi. XeMo- U PerHOCENEKTUBHOCTD MPUCOCTUHEHUSI.

11.3. BoccraHoBleHHE KpaTHBIX CBs3ed MeTaymiamu. Tuibl cyOcTpaToB. BoccraHoBieHue 1o
bepuy. IlnHakOHOBOE BOCCTaHOBIICHHE. AIIMIONHOBAS KOHICHCAIIHSL.

Mooyns 12. Cunxpoumusie peaxyuu.

12.1. CurmaTpomHble HeperpynmnupoBKy, oOmme mnpeacTaBieHus. MexaHU3Mbl, OpOUTaIbHbIC
tpeboBanus. [leperpynmupoBku Kusiizena, Koyna. [IpunHnmn coxpaneHus opOUTaIbHOM
CUMMETpPHH.

12.2. Peakmus Jlmmsca-Anbaepa. OpOutanbHoe paccMoTpenue. CTepeoXumus. DIIEKTPOHHBIS
TpeboBanus. DHn0-ipaBuiIo Anbaepa. 'erepopeakuus Junbca-Anbaepa.

12.3. lumonisipHOE 1iukionpucoeauHenue. Tumnst 1, 3-qumoneit u aumonsipoduinos. O30HOTHU3.
12.4.  OcuoBbl (oroxumuu. Jluarpammer SI6moHCcKOro. [2+2]  UUKJIOMPHCOETHHEHHE.
OpOuranbHble TpeboBanus. CriocoObl aKTUBALIUK CYOCTPaTOB.

12.5. DnexTpounknudeckue peakiuu. Peakius Hazapoa. Ctepeoxumusi.

Mooynw 13. Peaxyuu ¢ yuacmuem kapbenog u humpernos. Kapoenouowl.

13.1. PeakunoHHas crocoOHOCTh KapOeHOB U kapOeHouoB. CrocoObl reHepanuu KapOEHOB.
Juazocoenuuenus. Peakmun tmxionponanupoBanns. Peaknus CumMonca-CMuTa, MEXaHH3M,
CTEpEOXMMHUYECKHE OCOOEHHOCTH.

13.2. Hutpensl — cnocoOsl TeHepanuu. HutpeHoBsle meperpymnmupoBku: ['opman, Kypuwmyc,
IIImunr. Peaknus Llrayaunrepa. Ileperpynnuposka bekmana.

Mooy 14. Peakyuu 860ccmano8ieHust OpeaHuU4ecKux coeOUuHeHUl.

14.1. I'mapuansie BocctanoButenu. [IpoctpancrBennsle 3¢ dextsl. BoccranoBnenne 6opanamu.
Pearent Kopu-bakmm-111u6aTsr.

14.2. Peaknum rereporeHHoro ruapupoBanusd. Karanmuszarop Jlunanmapa. BoccranoBienue
aTomapHbsIM BogonopoM. Monnoe rugpuposanue. Peaknumsa Kiemencena. Peaknms Kwxnepa-
Bonbda.

Mooynws 15. Peaxkyuu oxucnenus.

15.1. Oxucnenue cnuptoB. Pearent JoHca u qpyrue npousBoaHbie xpoma(6). OkucieHue mo
Csepny u Moddary.

15.2. Peakuuu 3MOKCUAMPOBAHUS M TUAPOKCHWIMpoBaHus. [loaxoabl K acMMMETpUYECKOMY
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CUHTE3Y 3MOKCHUJIOB ¥ BULIMHAJIBHBIX JIHOJIOB.

15.3. Oxucnenue yrieBogopo10B (001Iee pacCMOTPEHHE).

Mooynw 16. O630p xumuu cemepoyuriuyeckux coeOuHeHull.

16.1. ApoMaTUYHOCTh TETEPOLUKINYECKUX COCTUHEHUH. [IATH- 1 IIeCTHUICHHBIE TeTePOLUKIIBL.
KucnotHo-ocHOBHBIE CBOMCTBA reTepolUKIIOB. TayToMepHs a3oioB.

16.2. OcHOBHBIE METOABI CHHTE3a TETEPOLMKINYECKUX COCTUHEHUH. PeTpocuHTeTHYecKuii
aHAJIN3 B CUHTE3€ MeTEPOLIMKIIOB.

Mooyne 17. Xumust 0CHOBHBIX KI1ACCO8 NPUPOOHBIX COCOUHEHULL.

17.1. Crepeoxumus yrieBoaoB. MyrtapoTtamus. [ nmuko3unupoBaHue. AHXUMEPHOE COJICHCTBHE.
3amuTHBIC TPYNIBI B XUMHUU yIiaeBOA0B. OKUCICHUE U BOCCTAHOBJICHUE YIJIEBOJIOB. YTJIEBOJIbI
KaK MPUPOHbIE ICTOYHUKHU XUPATBHOCTH.

17.2. Crepeoxumusi aMuHOKHCIOT. CrIOCOOBI MOTyYeHUST aMUHOKHCIIOT. XUMHUYECKHUE CBOHCTBA
amuHokucnoT. [lentuast u 6enku. Opranokaranu3. DepMeHTaTUBHBIN KaTallu3.

17.3. XKupsr u pochonumuasl. Kupusie kucnotsl. [Ipoctarnanaunasl. TepneHsl: 0COOEHHOCTH
CTpoeHUs, OMOCUHTE3, pacrpocTpaHeHue B npupozae. CTepouisl.

4. O0beM y4eOHOH JUCHUIIJIMHBI

. B 3auerHbIx | B akagem.
Buabl yueOHoii padoThI

eTMHULAX yacax
O0mas TpPyA0EMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 2 72
KonraktHas padora (KP): 1,3 48
Jlexuu (JIek) 0,9 32
[Tpaktnueckue 3anstus (I113) 0,4 16
CamocrositesbHas padora (CP): 0,7 24
Bua koHTpoOJIs: 3auer

. B 3ayerHbix | B acTponom.
Buabl yueOHoii padoThI

eMHULAX yacax
O0mas TpPyA0eMKOCTh THCIUILIMHBI 110 y4e0HOMY IIAHY 2 54
KounrakTHas padora (KP): 1,3 36
Jlexuu (Jlek) 0,9 24
[Tpaktuyeckue 3anstus (113) 0,4 12
CamocrositeibHas padora (CP): 0,7 18
Buja xonTpos: 3auer

AHHOTanus paboyeil mporpaMMbl TUCITUTUTMHBI
«XHMHYecKkass KHHEeTHKa»

1. Hean nucuMnJIuHbI

— OBJIAJIETh 3HAHUSIMH 00 OCHOBHBIX KMHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, IYTSX BBIABICHUS METOJOB, IMO3BOJIAIOLIUX YCTAHABIMBATH IPUPOAY CKOPOCTb-
ONpENENAOEN CTaluN U JENIaTh BBIBOJBI O BO3MOKHOM MEXaHU3ME pEaKlUH, IOHUMAaTh POJb
KaTajn3a s XMMUYECKOM TEXHOIOTUU.

2. B pesyabtare M3ydeHHs IUCHHUIUIMHBI O0ydawumiics Mo mporpamMme cCHeHHAJTHUTETA
JHOJIKEH:

Obnadams CIEAYIOIMIMMA KOMIIETEHIIUSMH:

®opMupyeMble KOMIIETCHIUH NHaukaTopbl 10CTHKEHUSI KOMIIETEHIM I
YK-1 CnocoGen ocymiectBisaTh kputnyeckuit  [YK-1.1 Ananuzupyet npoOiaeMHYI0 CUTYaIUIO
aHaJN3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE KaK CCTEMY, BBISBIISS €€ COCTABIISIIOIINE U
CHUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBATh CBSI3U MEXTY HUMU
CTPATETUIO ICHCTBUI
YK-2. CriocobeH ympaBisTh mpoektoM Ha Beex |YK-2.4 Pa3pabaTeiBaeT TU1aH peaan3ainuu
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HTamax ero >KU3HEHHOTO IUKJIa MPOEKTAa C UCIIOJIb30BAaHHEM HHCTPYMEHTOB
MTAHUPOBAHHSI

VK-3.2 IlnanupyeT U KOPpPEKTHUPYET padoTy
KOMaHJIbl C y4ETOM HHTEPECOB, OCOOCHHOCTEH
MMOBEJICHUS U MHEHHUH €€ WICHOB

VK-3. CiocobeH oprannu30oBbIBaTh U YK-3.3 Pazpemraer KOH(JIUKTBI u
PYKOBOJIUTH pab0TOI KOMaH/bI, BEIpAOAThIBas [IPOTHBOPEYUS TPH JIEIOBOM OOIICHWU Ha|
KOMaHJIHYIO CTPATErHioO JJIsl JOCTHKCHHUS OCHOBE yueTa UHTEPECOB BCEX CTOPOH
[IOCTaBJICHHOM LIEJIN YK-3.4 OpranusyeT JUCKYCCHH IO 3aJaHHON

TEME U 00CYXKIIEHUE PE3yIbTaTOB paOOThHI
KOMaH/IbI C TIPUBJICYCHUEM OIIIIOHEHTOB
pa3paboTaHHBIM HIIESIM

I[IK-1-u Cnocoben mianupoBath padory H[[IK-1-n.2 BriOupaer skcrnepuMeHTaabHBIE U
BHIOUPATh  aJIeKBaTHBIC  METOJbI  PEIICHHUSPACYCTHO-TCOPETUYCCKHE METOMAbl  PEIICHHS
HaY4YHO-HCCIICI0BATEIbCKUX 3aga4 BIOCTAaBJICHHON 3a7ayll MCXOJd M3 MMEIOIIUXCS
BBIODAHHOW  O0JIACTH XHMMHH, XHMHYECKOMMATEepPHaIbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTUH MJIM CMEKHBIX C XMMHUEH HayKax
[1K-3-0 Criocob6en Ha ocHoBe kputHueckoro  [[IK-3-n.2 Onpenenser BO3MOKHBIC

aHasn3a pesyiapratoB HUP u HUOKP HaIpaBJICHUS pa3BUTHUS paOOT U NEPCIEKTHBBI
OLICHUBATh [IEPCIIEKTUBBI UX MPAKTUYECKOTO  [IPAKTHUYECKOIO IIPUMEHEHUS IIOJIYyYEHHBIX
PUMEHEHHS U TIPOJIOJHKEHUS paboT B PE3yJITaTOB

BBIOpaHHOW 00J1aCTH XUMHH, XUMHUYECKON
TEXHOJIOTHH WJIM CMEXHBIX C XUMHEH HayKax

B pesynbpraTe n3ydeHus TUCUUIUIMHBI 00y4arouics JOKEH:

3namo:

- OCHOBHBIC KUHETHUECKUE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUECKUX PEAKLINH;

- TEOPUN XMUMHUYECKON KUHETHKH, IIyTH TEOPETUYECKOT0 pacueTa CKOPOCTEH XUMHUYECKHUX
peakuuii ¥ OrpaHUYEeHUs] B IPUMEHUMOCTH PacyETHBIX METO/IOB;

- OCHOBBI TEOpPUH (OTOXUMHUYECKMX M IEMHBIX peakluii, peakuuil B pPacTBOpPaAX.
0COOEHHOCTH UX CTQAMUHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHUS;

- OCHOBHBIE UY€PThl TOMOT€HHOIO M TE€TEPOre€HHOI0 KaTajlu3a, MPUYUHBI YCKOPEHUS
XUMHYECKOT0 IIpoLecca B IPUCYTCTBUU KaTalau3aTopa.

Ymemes:

- IPUMEHSTh TEOPETUYECKUE 3HAHUS U HKCHEPUMEHTAJIbHbIE METOJbl UCCIEI0BAHUS
¢u3nyecKkol XWMHUHU JUId PEIIeHHsS BOIPOCOB, BO3HUKAIOLIUX MPU HU3YYEHUH KHUHETHUKU
XUMHUYECKHX pPeaKluii;

— HaXOJIUTh CKOPOCTh U YCTAHABJIMBATH MOPSIOK XUMUYECKON peaKIui;

— MIPOBOJIUTH aHAINU3 U KPUTUYECKH OLICHUBATh MOJyYEHHbIE SKCIIEPUMEHTANIbHBIE JaHHBIE,
000011aTh 1 enaTh 000CHOBAHHBIE BHIBO/IBI HA 0a3€ MPOBEICHHBIX OIBITOB.

Bnaoemp:

- 3HAHUSMHU OCHOBHBIX 3aKOHOB XMMHUYECKON KUHETHKH, BIUSHUS Pa3IMYHBIX (PaKTOPOB
(TemmepaTypbl, JaBJIEHUs, KaTaIU3aTOpa) Ha CKOPOCTh XUMHUECKON PEeaKLInu.

— KOMIUIEKCOM METOJI0B OIIPEIEIICHUS ITOPSAJIKA U CKOPOCTH PEAKIIUY;

- MOJIXOaMH /ISl YCTaHOBJICHUS IMMUTHUPYIOLIEH CTaIuU U MEXaHU3Ma U3y4aeMoi
XAMHYECKOW PEaKIru.

3. Kpatkoe coep:kaHue TMCHUTNIMHbI

Mooyns 1. CKOpOCTh XMMHUYECKOH peakIiy, KOHCTAaHTa CKOPOCTH, MOPAIOK U MOJIEKYJISIPHOCTD
peakimu. KuHetnka HeoOpaTUMBIX peakuuii 1-ro, 2-ro, 3-T0 W HYJIEBOTO TOPSIKOB.
JuddepeHunanbaple U HMHTETPANbHbIE METOABI ONpeeNeHHs mopsaka peakiuu. CloxXHbIe
peakiuu. [IpuHIMN HE3aBUCHUMOTO MPOTEKAHUS AJIEMEHTapHbIX peakuuid. OOpaTuMBble,
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napaJuleJIbHBIE U MOCIEN0BATENIBHBIC peakuy 1-ro nopsaka. IIpuHoun tuMuTHpYOImen craguu
MOCJIEI0BATEIbHON XUMHUECKOM peakiiui. MeTo]] KBa3uCTallMOHAPHBIX KOHLIEHTPAIHii, 0071acTh
npUMeHeHHs. BiusHue TemmepaTypbl Ha CKOPOCTb PEAKLMU, NPUOJIMKEHHOE NpaBuwiio BaHt-
F'opda. YpaBuenue Appenuyca, auddepeHunanbHas M HUHTETpajgbHbIE (OPMBI ypaBHEHHS.
OKcroHeHUuanpHas ~ ¢opma  ypaBHEHUs  AppeHuyca. OHeprusg  akTUBauu U
IPEIIKCIIOHEHIIMATIbHBIA MHOYKUTEb.

Mooyne 2. TeopuM XUMHYECKOM KHUHETHKM: TEOpPHs AKTHBHBIX COYJApeHUH U Teopus
nepexogHoro cocrosiuus TIIC (aktuBupoBanHoro komiuiekca). OcHoBHbie monoxeHuss TAC,
MEXaHU3M aKTHBaLUU MoJieKys. KoHcTaHTa ckopocTu OuMosneKyasipHoi peakunu. dOuszndeckuit
CMBICI IPEIIKCIIOHEHIIMATIbHOTO MHOXKHTENS U SHEPTUU aKTUBALMU B PaMKaxX TEOPUH aKTUBHBIX
coynapenuii. Crepuueckuil pakrop, HEOOXOJUMOCTb €ro BBEJICHHUS B KHHETHUUYECKOE YpaBHEHUE
peakuuu. JloCTOMHCTBA M HEAOCTaTKM TEOPUM AKTUBHBIX cOoynapeHui. MexaHusm
MOHOMOJIEKYJISIpHBIX Tra30BbIX peaknuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexogHoro cocrosiuusi (aktuBupoBaHHoro komiuiekca) (TIHC wmmu TAK). OcHoBHBIE
nonoxenus TIIC, kuneTnueckas cxema peakuud. AKTUBUPOBAHHBIM KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTHh TOTEHIMAIbHON 5Hepruu. KoopamHarta peakumu, npoduiab IMyTH peakiuu,
JHEeprus aKTUBaLUU. OHTanbNus U SHTPONUS aKTUBALUU. HcronkoBanue
NPEIPKCIIOHEHIIMAIBHOTO MHOXKHTENSI U CTEPUIECKOTO (PaKTOpa B paMKax TEOPUH MEPEXOJHOTO
coCTOsiHUA. JJOCTOMHCTBA ¥ HEJOCTATKU TEOPUHU.

Mooyne 3. @OTOXUMUYECKUE PEAKIMHU. XUMUYECKHE U (POTOPU3NYECKUE CTaIUH, BTOPUUHBIE
nporeccel. Kuneruka doroxumuueckux peakuuii. CeHCHOMIM3UpPOBaHHBIE (HOTOXMMUYECKHE
peakuuu. llemHbple peakuuu, MeEXaHU3Mbl 3apOXKICHMs, pa3BUTUA M OOpbIBAa LIEMH.
Hepa3sBeTBieHHble U pa3BETBICHHBIE LIENHbIE peaKIMU. BeposTHOCTHAsS TEOpUS pa3BETBIEHHBIX
peakuuii. IlpenenpHble sBIEHUS B LENHBIX PEAKUUAX, HIDKHMA W BEPXHUH IpEAeisl
BocruiaMeHeHusl. OCOOEHHOCTH IMPOTEKaHHWs XMMHUYECKUX peakuui B pacTtBopax. KieTrouHblit
apdexT. Kunernueckas cxema npoTeKkaHusi OMMOIIEKYIISIPHOH peakiuy B pactBope. [Ipenensabie
cillyuad NpOTEeKaHHUs peakuuu. bwicTpple  (AUPPY3MOHHO-KOHTPOJIMPYEMBIE) — peaKiuu,
T Py3MOHHBIN TpeAen KOHCTAaHTHl CKOPOCTH peaknuu. YpaBHeHHe bpencrena-breppyma.
KuHeTnka MOHHBIX peakuMii B pacTBOpax. BiusHuE HMOHHOM CHIIBI PacTBOpa Ha CKOPOCTh
peakuuii ¢ ydactueM HOHOB. MakpokuHeTHka. Ponb auddy3un B KMHETHKE T€TE€pPOr€HHBIX
peakuuii. PazianuHble pexuMbl IPOTEKAHUs peakuui (BHELIHS KHHeTHYecKas 00JacTb; 00JacTu
BHEIIIHEW U BHYTpeHHEH nuddy3un).

4. O0beM y4eOHOH JUCHHILJIMHBI

" B 3auerHbix | B akagem.
Buabl yueOHoli padoTnl
eIMHULIAX yacax
O0mas TpyA0eMKOCTh JUCIUILIUHBI 110 y4eOHOMY IIAHY 2 72
KonrakThas padora (KP): 1,3 48
Jlexum (JIek) 0,9 32
[Tpaktudeckue 3anstus (113) 0,4 16
CamocrositesibHas padora (CP): 0,7 24
Bujx xouTpoas: 3a4er c oueHKoil

. B 3auerHbIX | B acTponom.
Buabl yueOHoli padoThl

eIMHULAX yacax
OO0mas TpPyA0eMKOCTh JHCIUILIMHBI 110 y4eOHOMY IIAHY 2 54
KonTakTtHas padora (KP): 1,3 36
Jlextuu (Jlek) 0,9 24
[TpakTrueckue 3ausatus (I113) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Buja xonTpos: 3a4er ¢ oneHKoi
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AHHOTanus pabodeil mporpaMMbl TUCITUTUTHHBI
«Karajau3 B opraHu4eckoil XuMHI)

1. Heaun AMCOMTIAHBI
— 03HAKOMJICHHE C COBPEMEHHBIMH MPEICTABICHUSIMU O KaTalln3€e, MEXaHN3MaX KaTATUTHICCKUX
peaknmMii W poJIM Karajgu3a B  COBPEMEHHOW IMPOMBIIIICHHOCTH XHMHUYECKOH,
HeTeXUMHUeCKOW U HedrenepepadaTpiBatomield, OnoxumMuueckoii u mnumeBoil. Ocoboe
BHUMAaHHE yJIETSAETCA PACCMOTPEHHUIO BAXKHEHIIINX 3aKOHOMEPHOCTEH KHHETHKA KaTaTUTHICCKUX
peaKIuii ¥ B3aUMOCBSI3U C (PH3UKO-XUMUISCKUMH CBOHCTBAMH BEIIIECTB.
2. B pe3yabTare u3ydeHHs JAUCHUIJIMHBLI 00y4YamlIHiicsi MO MporpamMMme cremuajnuTeTa
JMOJIZKEH:
Obnadams cneayOUMMI KOMIIETEHIUSMU:
DopmupyeMbie KOMIIETEHIIUH
VK-8. CiocobeH co31aBaTh U MOIEPKUBATH

NHauKaTopsl J0CTHXKEHUST KOMITeTEeHIHii
YK-8.2. UnenTudunupyer onacHbsIe U BPEIHBIC

0e30macHbIC yCIIOBUS JKH3HEIEATEILHOCTH, B |((DaKTOPBI B paMKax OCYIIECTBIISIEMOM
TOM YHCJIC TIPH BO3HUKHOBEHUU UPE3BBIUANHBIX |[ICATCIIEHOCTH
CUTYaLUi

IK-1-n.1 CocraBnisier oo IIaH
I[IK-1-u CnocobeH TulaHUpOBaTh pPabOTy HHUCCIEAOBAHMS M JETaabHbIC IJIAHBI OTIEIbHBIX
BEIOMpATh  aJICKBaTHBIE METOIBI  PEIICHUsICTAaINIA
HAyYHO-UCCIIEIOBATENbCKUX 3a7a4 BIIK-1-0.2 BriOupaer 3KCHEpUMEHTAIBHBIE U
BbIODAaHHOW 00JaCTM  XUMHM, XUMHUYECKOMPACUETHO-TCOPETUYCCKHE METOJbl  PEIICHHS

MMOCTABJICHHOM 3aJa4ll UCXOJs U3 HUMEIOIINXCSA
MaTepuaIbHBIX M BDEMEHHBIX PECYpPCOB

TEXHOJIOTHH MJIM CMEKHBIX C XUMUEH HayKax

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL o6yqa}01u1/117lc;1 JOJIDKCH:

3name:
— CYIIHOCTh, 3aKOHOMEPHOCTH KaTaJln3a, €ro pojib B XUMUH;
— OCHOBHBIC HAIpPABJICHUS PA3BUTHS TEOPETUYECKUX  TNPEIACTABICHUH O TpUpOJe

KaTaJIUTUYECKOT'O JIEHCTBHS,

OCOOEHHOCTH KHHETHKHA TEeTEePOTeHHBIX KATATUTHYECKUX PEAKIUA U METOJIbI

HCCIICIOBaHUS;

OCHOBHBIE METOJIbl TPUTOTOBJICHUS] TETEPOTECHHBIX KATalM3aTOPOB, a TaKXKE HMETh

MPEJICTAaBICHUEe O BIUSHUM TEPMUYECKOW OOpabOTKH, 3aKOHOMEPHOCTAX (POPMHUPOBAHUS

¢$a30BOro cocraBa v TEKCTYpPhI IPU TEPMUUECKOM PA3JI0KEHUH COJIEH U TUIPOKCUIOB, CTICKAaHUH

MOPUCTHIX TEJT;

OCHOBBI (PU3UKO-XUMHUYECKUX METOJIOB UCCIIEIOBAaHUS CBOWCTB KaTaIH3aTOPOB.

Ymemes:

MIPOBOJIUTH

HallpaBJICHUSIM;

BBINIOJIHSTh KWHETUYECKHUE PACUEThI ISl TETEPOT€HHBIX KaTATUTHUYECKUX PEaKIIHil;
MPUMEHSTh pa3inuHble (PU3UKO-XUMUYECKHE METOIbI JIJIsl HCCTIEIOBAHUS

KATAJIMTUYECKHUX PEaKIUH.

Bnaoemo:

HEOOXOUMBIMU 3HAHUSMHU B 00JIACTH UCCIIEIOBAHUS M PUMEHEHHS TeTePOTEHHBIX

KaTaJIn3aTOPOB U KaTAJTUTHYECKUX MPOILECCOB U HABBIKAMU UX MCIIOJIb30BAHUS JIsl PEILICHUS

dyHIaMEHTAIBHBIX U TPUKJIAAHBIX 33]1a4.

c€C

oOmacti Kartaiusza IIO

CHUCTCMHBIC HCCJIICAOBAHHUA B MMPUOPUTCTHBIM

3. KpaTkoe conepixkaHue 11 CUMIIMHBI
Mooy 1. Beeoenue. Ocroshbie nouamus
1. Pons xaranm3a B xumMuu. OnpeiesieHue KaTalin3a, ero BUABl U OCHOBHBIC ITOHATHS

OHpCI[CJIeHI/Iﬂ Karajaiu3a. OCHOBHBIC  dTalbl pPa3BUTHA Hpe,Z[CTaBJ'IeHI/Iﬁ O KaraJiu3c.

112



Karanutnueckue npoueccsl B npupojae. Posb karanm3a B COBPEMEHHOW MPOMBIIIJIEHHOCTH —
XUMHUYECKOH, HedrexuMudyeckoil u HedTenepepadbaThIBaOMIEH, OMOXMMUYECKOH M IHIIECBOH.
AKTHBHOCTh U CTA0WJIBHOCTh KaTajau3aTopoB. [IpomMOTOpbl ¥  KaTalUTHYECKHUE  SJIbI
(uHruOuTOPHI). BiMsHME KaTaMIM3aTOPOB HA CENEKTUBHOCTD MapalIeNIbHbIX, IOCIEA0BATENbHbIX,
MIOCJIEI0BATEIbHO-TIAPAJUICIIBHBIX U APYTHX CI0XKHBIX PEAKIUN. 3aBUCUMOCTh CEJIEKTUBHOCTH OT
KOHBEPCHM B CJIOXHBIX PEAKIUAX MPU y4aCTUU KAaTaJu3aTOPOB HA OTIAENbHBIX cTanuax. CBs3b
KaTajan3aTopa ¢ TEpPMOJUHAMUKOM.

2. Pa3zBuTHe NpeaCTaBICHUN B 00J1aCTH KaTanu3a. Teopun KaTanusa

MexaHu3M KaTadUTHUYECKUX peakiuil, KaTaluThudeckuil nuki. Pa3BuTme mnpencraBieHuil o0
aKTHUBHBIX LIeHTpax. Myinbruiietnas teopus A. A. bananauna u Apyrue COBpeMEHHbIE TEOPUU
Karanu3a. Meroabl M NpPUMEpPbl IOCTPOCHHUS KUHETUYECKHUX YPABHEHHUM KaTAIUTHUYECKHX
peaknuii, X CBA3b C MEXaHM3MOM peakiuu. CTalurOHAPHOE COCTOSHHE DPA3IUYHBIX (QOpM
KaTAJIMNTUYECKOro KomIuiekca. COBpeMEHHasl CUCTEMAaTHKa KaTaTUTHYECKUX PEAKIUH.

3. AzncopOuus u ee poJib B KaTajan3e

AncopOumsi Kak cTafus reTeporeHHo-KaTtaauThueckoi peakuuu. [Ipupoma aacopOUHOHHOTO
B3aumoyeiicTBus. dusnueckas aacopOuus u xemocopobuwms. M3orepmbl aacopOuuu. Temnora
aJcopOIMM M ee 3aBHUCHMOCTb OT CTENEHH 3alloJIHEHHsI MOBEpXHOCTU. [IpocTeifmme TUIIBI
aacopOunonHsix cnoeB (JIaurmiopa, bpynayspa — Ommera — Temnepa, @pelinpiuxa). Yuer
HEOJIHOPOJHOCTH  IOBEPXHOCTU.  AJCOpPOLIMOHHBIE  METOAbl  H3MEPEHUs]  [MOBEPXHOCTU
KaTajn3aTopa U KOHLIEHTPALUUU KaTAIUTUYECKU-aKTUBHBIX HEeHTpoB. K- u Y ®-cniekTpockonus
B a/1cOpOLIMY U KaTallu3e.

4. Kunetuka reTeporeHHbIX KaTAIUTUYECKUX PeaKiuil

Mukpo- ¥ MakKpOKMHETHKAa Te€TEpOr€HHBIX KaTAIUTUYECKUX peakiuil. OO01acTH MpOoTeKaHUs
reTePOreHHO-KaTAIUTUUYECKUX pEeaKlMil, WX TMpPU3HAKA U METOJbl SKCIEPHUMEHTAIBHOTO
noaTBepkaeHusa. Kunernueckass 001acTh reTeporeHHOro Karanusa. YpaBHeHue JI3HrMmmopa —
XuHmensByaa. KruHeTuka peakuuii IpU CpaBHUMBIX CKOPOCTSIX aJcOpOLUM U XHUMHUYECKOU
peakiuu Ha TMOBEepXHOCTH. BHemHenuddy3noHHas U mepexogHble ¢ HEl 00lacTu KaTalusa,
KAHETHKa peaknuii. BHyTpunudy3noHHass W MepexofHble ¢ HEl 00JacTH TeTepOreHHOTrO
KaTajln3a, KHHETHKa, GakTop H(PQPeKTUBHOCTH, Moayib Tuime. OO6nacTb NpPOTEKaHUS U
CEJIEKTUBHOCTb T'€T€POreHHO-KaTaTUTUYECKUX PEaKLIUM.

Mooyns 2. Kucnomuwiti kamanu3z

1. F'oMoreHHBIi KUCTOTHBIN KaTaau3

Omnpenenenus. OCHOBHbIE KJIAaCChl PpEAKLMH, MPOTEKAIOIIMEe IO MEXaHU3My T'OMOI€HHOTO
KHUCJIOTHOTO KaTayin3a. MeXaHH3Mbl TOMOT€HHOTO KHCIOTHOTO KaTaiu3a: cnenuduyeckuii u
o0umnii. CoBpeMeHHbIE MPEACTaBICHUS O MEXaHU3MaxX TOMOTE€HHOTr0 KaTalin3a: conbBaTaus H+,
MEXAHU3MBI C YIETOM COJIbBATALlMU, CBEPXKUCIIOTHI. [ [pOMBINIIEHHBIE TPOLIECCHI.

2. I'eTeporeHHBIN KHCIOTHBIN KaTalln3

['eTeporeHHble KaTalu3aTOpbl KUCIOTHOW MpUpOJbl. Poib OpeHCTEOBCKUX U JIBIOMCOBCKHX
KHUCJIOTHBIX IIEHTPOB B XE€MOCOPOLIMM M KaTaliu3e Ha OKCHJAX aIIOMHUHHS, KpPEMHHUS U
aoMocuinKaTax. MoaupuIUpoBaHHbIE U CMELIaHHblEe OKCHJHBbIE KaTaiau3aTopsbl. LleonuTHble
KaTaJu3aTophl, CBA3b MX AKTUBHOCTH C THUIIOM ILIEOJMTA, HAIWYUEM TUJIPOKCUIBHBIX TPYIIIL,
IIPUPOION M KOHLEHTPAlUEN BBEJIEHHBIX B IIEOJMT MOHOB. MOJEKYISIPHO-CUTOBBIE CBOMCTBA
LEOJUTHBIX KaTanu3aTopoB. OCHOBHBIE KJIACCHI PEAKIMI OCYIIECTBISEMbIX Ha I'€T€POre€HHBIX
KHCIOTHBIX KaTaiu3aropax. [IpoMblllieHHBIE MpPOIECCH: KaTAIUTUYECKUMM KPEKUHI U
nzomepuzaiys napapuHoB. TexHonmornueckoe opopmiieHue NpoIeccos.

Mooyns 3. Kamanusz na memannax. Peaxyuu c yuacmuem 6odopooa

1. Karanu3 Ha Metannax (TuapupoBaHue, TUAPOTEHONIN3, U T. A.). Peakiuu ¢ yuactuem Hz
MerTainnsl 1 CrulaBbl Kak KaTanu3atopbl. Koppensnus Mexny KaTaIuTHYeCKOW aKTUBHOCTBIO
METAJIJIOB U CTEICHBIO ydacTHsl (-371eKTPOHOB B 00pa30BaHUM METAJUTUUECKIX CBSI3CH.
JlokanbHbBIE U KOJUIEKTUBHBIE JIEKTPOHHbIE B3aUMOJEHCTBUS NPU XEMOCOpPOLIMU U KaTalu3e Ha
MeTaJljiax M cijiaBax. Pojib T-KOMIUIEKCOB B KaTalM3€ Ha METajulaX B CIUIaBaX. DJIEKTPOHHAS
TPAKTOBKA XeMOCOPOIIMH U KaTajln3a Ha MOJyNpOBOAHUKAX. CBs3b KaTATUTUYECKONH aKTUBHOCTH
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¢ mnonoxkeHueM ypoBHI Depmu. CTpyKTypHas 4YyBCTBUTEIBHOCTh peakiuid. MexaHuzm
TUAPUPOBAHUS ATUIIEHA. MexaHu3M T'HIpOreHoINn3a dTaHa.

2. HaneceHHble METAJUIMUECKUE KATAIU3aTOPBI

Merannuueckye KaTaJu3aTopbl Ha HOCHUTENSX. 3aBUCUMOCTb KaTaJUTHUYECKUX  CBOMCTB
METaJUIOB OT JUCIEPCHOCTH YaCTULl METa/lla U OT IpeABapUTeIbHON TepMooOpaboTku. Kartanus
OKCHJAMH IIE€PEXOJHBIX METAJI0B. MeETOJbl NMPUTOTOBIEHUS TE€TEPOr€HHBIX KaTalu3aTOpPOB:
OCAKICHHWE, IPOIUTKA, KPUCTAIUIM3AUUs, 30Jb-T€Ib METOJ, MEXaHOXUMHUYECKHH METOZ.
Tepmuyeckas 00pabOTKa KaTaIu3aTOPOB. 3aKOHOMEpPHOCTH (popmupoBaHuUs (Ha30BOro cocTaBa u
TEKCTYpbl IIPH TEPMHYECKOM PaA3JIOKEHUU COJeH M ruapokcuioB. CIIEKaHHE IOPHUCTBIX TeEI.
@akTophl, ONpPEIEISIIOIINE JIUCIEPCHOCTh AaKTUBHOIO KoMIoHeHTa. Ilopucras cTpykTypa
KaTaJIn3aTopoB, CHOCOObI ee (OopMUPOBAaHUS U METOIbl MCCleloBaHUA. PTyTHas mopomerpus.
CreneHp HCHOJNB30BaHUS MNOBEPXHOCTU IOp Karaiau3aTopa. OnTuManbHas CTPYKTypa IOp
Katayunzaropa. PuopMuHr u gpyrue peakiuu, IpoTEeKarole Ha HAHECEHHBIX KaTalIn3aTopax.

3. Ilonmydyenue cuHTe3-Taza U mpouecchl Ha ero ocHoBe. Cunte3 dumepa-Tpomnma. Cunres
aMMuaka

OcHoBHbBIE IPOMBILIUIEHHbIE KaTaJUTU4YecKue rnpouecchl. [lonydyeHne Bojgopoga U CUHTE3-rasa
KaTaJUTHUYECKON KOHBepcHel yrieBojoponaoB. IlapoBas KOHBEpCHS B NOJIyUEHUU CHHTE3-Ta3a.
Peakiuu, sexalye B OCHOBE Ipoliecca. Y CJIOBHs MPOBEIEHHs Mpolecca U MPUYMHBI BhIOOpa
aTuX ycnoBui. Karanuzatopsl nponecca. Cunres ®@umepa-Tpomnia, TepMOAMHAMUKA U YCIOBUS
IIPOBEJEHUS Ipolecca. J[MCCOLMATUBHBIA M aCCOLMATUBHBIA MEXAaHU3MBL: CTaJud pOCTa U
oOpeiBa nenu. Ilonstue o cxeme Anaepcona. Karammzaropsl @umepa-Tponma. Cunte3
aMMuaka, TepMOJIMHAMUKA U yCIIOBHS NPOBEACHNA. MeXaHn3M peakluu, KaTaIu3aTopsbl.

Mooynv 4. Kamanumuueckoe okucieHue

1. Karanuruueckoe okucienue. OOmue npuHuunel. [onHOE M CENEKTHUBHOE KaTaaUTUYECKOe
OKHCJIEHUE

JIBa OCHOBHBIX Kjlacca IPOLIECCOB KaTaIUTHYECKOro okucieHus. KaranuzaTopsl mporeccoB
okucieHusd. @OOpMbl aKTUBHOIO KHCIOpoJa. MeXaHnW3Mbl KaTaJUTHYECKOTO OKUCIICHHMS.
Mexanusm Mapca-Ban Kpeenena. 3aBUCHUMOCT KHHETHMKM MpOIEcCa OKHUCIEHUS OT
NOJBWKHOCTH KHUCJIOPOAA PELIETKHM OKCUIA. 3aBUCHMOCTb AKTUBHOCTH M CEIEKTUBHOCTU
KaTaJan3aTopa OKUCIEHUS OT MOJABUKHOCTH KUCJIOPOAa (F3HEPTUU CBA3U KUCIOPOA-KaTaaInu3aTop).
2. Tlomnoe okucnenue. Karanutuyeckne MeTOJbl  3aIUTBl  OKpYXKarolled  cpelibl.
ABTOMOOUJIBHBIE KaTaIUTHUYECKUE HeHTpanu3aTopsl. [lomyueHne cepHOi KUCIOTHI
Karanuzatopel nonHorookuciaeHus. Dopmbl aKTUBHOTO KHCJIOpPOJau OCHOBHBIE
3aKOHOMEPHOCTH KMHETHKH. DKOJOIMYecKHi Katanu3. TpexMaplipyTHbI aBTOMOOMIIBHBIN
katanmzarop (TWC). OcHoBHble peaknuu, npoTekamomue Ha TWC. MexaHU3MBbI
KAaTaJIUTUYECKOTO OKHUCIIEHHS MOHOKCHJA yIiIepoAa Ha METaUIMYECKUX M OKCHIHBIX
karanu3aTopax. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTHUYECKOIO OKHMCIEHUS YIJIEBOJOPOOB.
JIumutupyromas craaus npouecca. OKHCIEHNE HEOPraHUUYECKUX coennHeHui. Ilomyuenune
CEpHOM U a30THOM KUCJIIOT.

3. CenekTuBHOE OKHMCIEHHE. MeTobl MOBBIIIEHHUS CEIEKTUBHOCTH PEAKLUUH KaTaJluTHYECKOTO
okucieHud. CHHTE3 ATUJIEHOKCHAA W TNPUHIUNBI «3eleHol Xxumuu». CUHTE3 akpojenHa u
AKpUJIOBOI KUCIIOTBI

OCHOBHBIE NPUHIHNIBI NPOBEACHUSI PEAKIUN CEJIEKTUBHOTO OKHCIIeHHs. OKHCIIEHHE 3THIIEHA B
striieHokeua. Karanuzatop mponecca m ero mexaHusm cornacHo Kunrtu-3axtiepy u Ban
Canteny. Ponp mpomortopoB. OkucieHue NponuieHa B akpoJieMH. MexaHusM Imporecca u
(GYHKLIMU pa3IMYHBIX KOMIIOHEHTOB KaTaln3aTopa.

4. O0beM y4eOHOH JUCHHIIMHBI

. B 3auernbix | B akaxem.
Buabl yueOHol padoTsI
eIMHUIAX yacax
O01as TPYA0€eMKOCTb TMCUUILUIMHBI M0 Y4eOHOMY IJIaHY 4 144
KonrakTHas padora (KP): 1,8 64

114



Jlexuuu (JIex) 0,4 16
[TpakTiaeckue 3austus (I13) 0,4 16
Jlaboparopubie paboTsl (J1ab) 0,9 32
CamocrositesbHast padora (CP): 1,2 44
Buja koHTpOJIsi: 3K3aMeH 1 36

Buabl yueOHo# padoThl

B 3aueTnbix | B actponom.

eIMHHUIAX yacax
O01as TPYA0eMKOCTb JMCUUILUIMHBI 10 Y4eOHOMY IIaHY 4 108
KonraktHas padora (KP): 1,8 48
Jlexuuu (JIek) 0,4 12
[TpakTrueckue 3ansatus (113) 0,4 12
JlaGopaTopHbie padotsl (JIad) 0,9 24
CamocrositebHas padora (CP): 1,2 33
Buj KOHTPOJIsI: 3K3aMeH 1 27

AHHOTanus pabodeil mporpaMMbl TUCITUTLTHHBI
«IIcuxosorus nJjist XHMHKOB»

1. leau AUCHUNIMHBI
npuoOpeTeHre CTyACHTaMHU
B3aUMOJEUCTBYUS B KOJUIEKTUBE.

3HAHUU

B

obnmactu 3¢hGdeKTUBHOH KOMMYHHKAIUU U

2. B pe3yjJbTare U3YyYCHUSA TUCHHUIIINHBI OﬁyanOmHﬁCH 110 MpOorpaMMe CrieajauTeTra

JOJIKEH:
Obnadams cneayOUMMI KOMIIETEHIIUSMU:

®opmupyeMbie KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUS KOMIeTeHIH i

YK-3. Criocoben OpraHU30BBIBATH Y
PYKOBOJIUTH pabOTON KOMaH[bl, BbIpabaThiBasl
KOMAaHIHYIO CTPAaTerHi0 Il JOCTH)KCHUS
[OCTaBJIIEHHOM 11eTTN

YK-3.1 BripaOateiBaer CTpPaTETUI0
COTpYyJHHYECTBA M Ha €€ OCHOBE OpraHM3yeT
0TOOp WIEHOB KOMAaHJABI Uil JIOCTHIKCHUS
[HOCTaBJIEHHON 1IeNTN
YK-3.2 Ilnanupyer W KOpPpPEKTUPYeT paboTy
KOMAaH/Ibl C Y4€TOM HHTEpPECcOB, OCOOEHHOCTEH
MOBE/ICHHSI 1 MHEHUH €€ YJICHOB

YK-3.3 Pazpemiaer KOHQIUKTHI U
MPOTHBOPEYHS MPH JIEIIOBOM OOIIEHHH Ha
OCHOBE y4eTa UHTEPECOB BCEX CTOPOH

YK-6. CriocoGeH onpeaensTh U pealn30BbIBaTh
MPUOPUTETHI COOCTBEHHOH NIEATETFHOCTH U
CHIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOIICHKH U 00pa30BaHMs B TEUCHHE BCEH
PKU3HU

YK-6.1. OneHuBaeT CBOM peCypcChl U UX
peesbl (JIMYHOCTHEIE, CUTYyaTHBHEIE,
BpPEMEHHBIC), ONTHMAJIbHO UX HCIOJB3yeT IS
YCIIEIIHOTO BBITIOJIHEHUS IOPYYEHHOTO 33 JaHHs
YK-6.2. Onpenensier npuopUTETHI
Mpo(heCCHOHATTLHOTO POCTa U CITOCOObI
COBEPIIICHCTBOBAHUS COOCTBEHHOM
NesITeIbHOCTH HAa OCHOBE CAMOOLICHKH 110

BBIOPAHHBIM KPUTEPHSIM

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL O6y‘l&IOH.[HfIC5I JOJDKCH:

3name:

OCHOBHBIC TIICUXOJIOTHYCCKHE ITOHSA

THA (ncnxmca, CO3HAaHUC, MHAUBHUJ, JIHYHOCTBD,

HHIUBUAYAJIBbHOCTH, INCUXUYCCKUEC MNPOUCCCHI, KOMMYHHKAIUA, BOCIPHUATHUC, BSaHMOHeﬁCTBHe,

LeJenoiaraHue 1 mp.);

TICUXOJIOTHYECKHUE OCOOCHHOCTH TMpoIecca OOIICHHS;

MpoeCCHOHATBHO Ba)KHBIC
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Ka4yecTBa, 3HAUYMMbIC JUIS OyIymied CIeUaTbHOCTH; CIIOCOOBI pa3pabOTKH ONMTHMAaIbHBIX
IPOTpaMM JOCTHXKEHHS TPO(HECCHOHATIBHBIX IIETICH.

Ymemo:

— aHAJM3UPOBATh CBOM BO3MOXKHOCTM W  OTPAaHUYCHUS, HCIOJIB30BaTh  METOJIBI
CaMOJMAarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCIIUTAHMS;

— yCTaHABIMBATh C KOJJIETAaMH OTHOLICHHS, XapaKTepu3yrommuecs: 3Q()EeKTUBHBIM YPOBHEM
OOIIICHUS; aHATTH3UPOBATh IPOOJIEMHBIC CUTYAIIMU C TOYKU 3PCHUS TICUXOJIOTHH YEJIOBEKA.
Bnaoemu:

— HaBBIKAMHU U METOJaMH Pa3pelieHus IpoOIeMHBIX CUTYaIlHi, BO3HUKAIOIINX B TPOIIECCEe
o0rieHus (B TOM 4ncie KOHQIUKTHBIX);

— HaBbIKAMH W METOJAMH TIOBBIIICHWSI YPOBHS CaMOMOTHBAIIMM K BBITOJHEHHIO
po(hecCHOHATILHOM JIeATEIIBHOCTH;

— METOJaMH ITUIAHUPOBAHHS MPO(ECCHOHAIBLHOW JESITEIbHOCTH, LENeNoiaraHusl |
pa3pabOTKH ONTHUMAIBHBIX IPOrPaAMM PeaTi3aliy [EIH.

3. KpaTkoe conepskaHue U CUUIIMHBI

Mooyns 1. TloHsTHE «TICUXOJOTMM» KaK HayKH. MecTo MCUXO0JIOTUU B cucteMe Hayk. Mcropus
pa3BUTHUSL TICUXOJOTMYECKOrO0 3HAHUS W OCHOBHBIC HalpaBieHUsi B Icuxosoruv. MHausuz,
JUYHOCTh, CYOBEKT, WHIWBHIyadbHOCTh. [lcuxuka wu opranusm. [lcuxwka, ToBeIeHUE U
nesTeNbHOCTh. OCHOBHBIE (DYHKIMU TMCHUXUKU. Pa3BUTHE IMCUXHKU B MPOIECCE OHTOTEHE3a U
¢unorenesa. Mo3r u ncuxuka. Crpykrypa ncuxukud. COOTHOIIEHHE CO3HAHUS U
OeccosHarenbHOro. OCHOBHBIE McUXudeckue mporecchl. CTpyKTypa CO3HaHHUS.

Mooyne 2. TlosnaBarenpHble Tmponecchl. Omnymenune. Bocmpustue. I[Ipencrarienue.
BooOpakenue. MeplnuieHue u UHTEUIEKT. TBopuecTBo. BHuManne. MHeMHYecKHe MPOLECCHI.
OMouuu 1 yyBcTBa. [Icuxuueckas perymsius noBeIeHus u aedareabHocTu. OOIIeHne u peyb.
Mooyns 3. Ilcuxonorust TMYHOCTH. Y CJIOBHSI, UICTOYHUKHU U ABMXKYIIHUE CUIIBI ICUXUYECKOTO
pasButusa. [IpoOimema Bo3pacta u Bo3pacTHOM mnepuoau3anuu. CouMaibHas CUTYyalHs
pa3Butus. Begymas nestenbHOCTh. OCOOCHHOCTH Pa3BUTHS YENOBEKA B Pa3HBIX BO3pACTax.

4. O0beM y4eOHOI TUCIUITHHBI

. B 3auernbix | B akaxem.
Buabl yueOHol padboThI
eIMHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUIIIUHBI 110 y4eOHOMY IIAHY 2 72
KonrakThas padora (KP): 1,3 48
Jlexuu (JIek) 0,9 32
[TpakTiaeckue 3ausatus (I13) 0,4 16
CamocrositenbHas padora (CP): 0,7 24
Bua koHTpOJISI: 3auér
. B 3ayerHbIX | B acTpoHoMm.
Buabl yueOHoli padoTsl
eIMHULIAX yacax
O01as TPYA0eMKOCTh TUCHUILUIUHBI M0 Y4eOHOMY IJIaHY 2,0 54
KonrakTHas padora (KP): 1,3 36
Jlexmm (JIex) 0,9 24
[TpakTiaeckue 3ausatus (I13) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Bujx xouTposs: 3auer

AHHOTanus padoudelt mporpaMmbl AUCIUILTHHBI
«HHdopManoHHbIe TEXHOJIOTHH I XUMHKOB»

1. Heau AMCUMTIAHBI
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— pa3BUTHE JIOTMYECKOTO AJITOPUTMHYECKOIO MBIIUIEHHS, OBJIAJEHUE METOAAMHU HCCIIEIOBAHUS
U O3HAKOMJIEHHE C COBPEMEHHBIMU MH(MOPMALMOHHBIMUA TE€XHOJIOTUSIMH, UX MPUMEHEHUEM IS
IPAaKTUKU IPOBEACHUS HAYYHOIO HCCIENOBaHMs M aHanu3a JaHHbIX. Ocoboe BHUMaHME
YIIENAETCSl PACCMOTPEHHIO TIOATOTOBKU PE3yJIbTaTOB K MyOJINKAIIUH.

2. B pe3yabTare M3y4eHHsl AUCHMIIMHBI O00y4YalOIIMIics MO MporpaMMe crenHAJHTETa

JOJIZKEH
Obnadams CneayONMMU KOMIIETEHUIUSIMHU:

®opmupyeMbie KOMIIETEHIIUH

NHauKaTopbl 10CTHKEHUSI KOMITeTeHIM i

VYK-1 CnocobeH oCymecTBISITh KPUTHUCCKUN
aHAM3 TMPOOJEMHBIX CHUTyallMid Ha OCHOBE
CUCTEMHOI'0 MOJIX0/Ja, BbIpaOaThIBATh
CTpPaTEruI0 ICHUCTBUI

VYK-1.3 Kputudecku OICHUBAET HAIAC)KHOCTH
MCTOYHUKOB  umH(popMammu,  paboTaer ¢
MPOTUBOPEYMBON MH(OpMaIMel U3 pasHbIX
MCTOYHUKOB

VYK-4. CnocobGeH TmpUMEHSATh COBPEMEHHBIC
KOMMYHHUKATHBHBIC TEXHOJIOTHH, B TOM YHCIIQ
Ha WHOCTPAaHHOM(BIX) sI3bIKe(ax), IS
AKaJIeMUIECKOTO u npo¢eCCHOHATBHOTO
B3aUMO/ICHCTBHUS

YK-4.1. VYcraHaBnmuBaeT M pa3BUBAcCT
npodeccuOHabHBIE KOHTAKThl B COOTBETCTBHH
C MOTPEOHOCTMU COBMECTHOM AESITENbHOCTH,
BKJIIOYass OOMeH WH(opMmanueil u BBIPaOOTKY
eIMHOMN CTpaTeruy B3aMMOJCHCTBHS

YK-6. CiocoGeH ornpenensiTs U pealn30BbIBaTH
[PUOPUTETHl COOCTBEHHOW JEATENBHOCTH U
CIIocOOBl €€ COBEPLICHCTBOBAHHMS HA OCHOBE
CaMOOLICHKH M 00pa30BaHKs B TEUCHHE BCCi
PKHU3HU

YK-6.1. OnenuBaer CBOM pecypcsl U UX
peIeIbl (JIMYHOCTHBIE, CUTYaTHUBHBIC,
BPEMCHHBIC), ONTUMAIBHO MX HCIOJIB3YET s
YCIELIHOTO BBIMOJIHEHHS TOPYYECHHOTO 3aIaHHUs

I[IK-1-u CnocobeH 1uiaHupoBaTh paboTy W
BHIOMPATh  aJCKBAaTHBIE  METOJIbI
HAyYHO-UCCIIEIOBATENbCKUX 3a1a4y
BbIOpaHHOW 00JIACTH XMMUHU, XUMUYECKON
TEXHOJIOTUHU MJIF CMEKHBIX C XMMHUEH HayKax

B

PECICHUAPACUCTHO-TCOPCTHICCKUC

IIK-1-u.2 BriOupaer sKcliepUMEHTaIbHBIE H
METO/bl  PEIICHHUS]
MOCTaBICHHOW 3a/1a4yll UCXOMAS M3 HUMEIOLIUXCS
MaTEepHAIbHBIX U BPEMEHHBIX PECYPCOB

I[IK-2-n1  CnocoGeH MpoBOAWUTh MAaTEHTHO-
MH(OpPMallMOHHBIE HCCIIEI0BaHUS B BBIOPAHHOMN
00JTACTH XUMHHU W/UITH CMEKHBIX HAYK

IOUCK|
B|

MK-2-u.1 [IpoBoaut
CIIELNaTU3UPOBAHHOMN uH(bopMauu
MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX JaHHBIX

3nameo:

CTPYKTYPY, IPUHIIUIIB PA0OTHI U OCHOBH

cBOIicTBa HH(OpMaLIMH, CLIOCOOBI €€ XpaHEeHUs U 00paboTKu;

BIe BO3MOKHOCTH DBM;

TOTIOJIOTHIO ¥ ApXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

IIPUHLIMIIBI aJIPECALIUN NI0JIb30BaTENEH, KOMIIBIOTEPOB U PECYPCOB B ceTH MIHTEpHET;
pasnuyath U pacumgpoBbiBaTh |P — anpec, JTOMEHHOE UMsI KOMITBIOTEpA;

BJIa/IETh HaBBIKAMM CaMOCTOSITENIbHOTO PEIICHUs 33/7a4 Ha KOMIbIOTEPE, BKIIOYAOIINE

MOCTaHOBKY 3a/1aud, pa3paboTKy alropuTMa M OLIEHKY ero 3(hPeKTUBHOCTH;

CTPYKTYpPY, IPUHITUIIBI PAOOTHI 1 OCHOBH
OCHOBHBI€ THITBI QJITOPUTMOB, SI3BIKH TIPO

AJITOPUTMBI OJTHOMEPHON ONITHMH3AIIAH.
Ymemes:

HUCIOJb30BaTh MAKEThI
MPAKTUYECKOHN JeATeIbHOCTH.
Bnaoemo:

IMPUKITAAHBIX

BIe BO3MOXXHOCTH DBM;
rpaMMHPOBAHUS;

CTaHJapTHBIE IPOrpaMMHBIE 00ecriedeHUs CBOeH MpogecCHOHaNbHON AESITEIbHOCTH;
AITOPUTMBI PELICHUS HENMHENHBIX YPAaBHEHUM;

nucaTh ¥ OTJIAXKUBATH MporpaMmMel Ha VBA 1o pa3paOoTaHHBIM aJropuTMaM;
IPUMEHSATh METObl MATEMaTUYECKON CTaTUCTUKHU JIJIsl peIlIeHHs] KOHKPETHBIX 3a/1a4;

mporpaMM TpU JaJbHEWIIeM OOy4YeHUH W
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- HaBbIKaMU CaMOCTOATCIIBHOI'O PCIICHHA 3aJjd4 Ha KOMIIBIOTCPE, BKIHOYAROIINC
MOCTAHOBKY 3aJlayd, pa3pabO0TKy alropuTMa M OICHKY €ro 3((PEeKTUBHOCTH METOIaMH

MaTeMaTHYECKOW CTATUCTUKY JUIsl 00pabOTKH SKCIIEPUMEHTA;
— METOaMH peaIN3alluy aJTOPUTMOB Ha KOMITBIOTEpaX.
3. KpaTkoe conepikaHue 11 CUUIIMHBI

Mooyns 1. Annaparnoe odecrieuenue u OC

AnnapaTHoe obOecrieyeHue. OHepaHI/IOHHHC CHCTEMBbI, BBCICHHC. @dainoBeIe CUCTEMBI.

KomangHas crpoka.

I'paduueckuit uarepdeiic MS Windows. Ctpykrypa u Hactpoiika Windows.

Mooy 2. KoMIbloTepHBIE CeTH, (Paiiibl
BBeneHne B KOMIIBIOTEPHBIE CETH.

JlokanbHBIE CETH.

WNurtepner.

HTML,

KakK

noamHoxkectBo XML. KowmmbrorepHas Oe3onacHocth. DaiimoBbie MeHemkepbl. CxaTue u

apxuBalus JaHHbIX. DaillIoBbIe YTUIIATHI
Mooy 3. IlpuknanHoe mporpaMMHOE 00ecTICUeHHE
[IpuknagHpie TPOTrpaMMBbI:

0030p IIO. TekcToBble pEAAKTOPHI.

Hcnonb3oBanue

neKTpoHHbIX Tabmuu. IlonroroBka mnpeseHtaumii. PaGora ¢ ucrouHukamu uHGOpManuu B

xumui. [Iporpammuposanue mist MSOffice. .

4. O6beM y4eOHOI THCIUITHHBI

Bcero |2 cemecTp|3 cemecTp
Buabl yueoHoii pa6oThi 3a4.en./ | 3a4.en./ | 3a4. en./
aK. yac | aK.dyac | ak.vac
OO0uas TPY10eMKOCTh TUCHUTIMHBI 10 Y4eOHOMY JIaHy 5/180 2[72 3/108
KonrakTHas padora (KP): 3,6/128 | 1, 3/48 2,2/80
Jlexrun (JIex) 0, 9/32 - 0, 9/32
[Tpaktuyeckue 3anstus (I13) 2, 7/96 1, 3/48 1, 3/48
CamocrosiTesibHasi padora (CP): 1, 4/52 0,7/24 0, 8/28
Buja koHTpOJIsi: 3a4eT/3a4eT ¢ OEeHKOM 3aver 3a0
Bcero |2 cemectp|3 cemecTp
Buabl yueoHoii pa6oThi 3a4. en./ | 3a4. en. / | 3au. en. /
acTp. 4ac | acTp. 4ac | acTp. 4ac
OO01Iasi TPYI0€MKOCTh THCHHUILJIMHBI 110 Y4eOHOMY ILUIAHY 5/135 2/54 3/81
KonrakTHas pa6ora (KP): 3, 6/97 1, 3/35 2, 2/59
Jlexrun (JIek) 0, 9/24 - 0, 9/24
[Tpaktuyeckue 3austus (113) 2,7/73 1, 3/35 1, 3/35
CamocrosiTetbHast padora (CP): 1, 4/38 0, 7/19 0, 8/22
By KOHTpOJIS: IK3aMeH/3a4eT ¢ OLeHKOI 3auyer 3a0

AHHOTanus paboueit mporpaMmbl AUCIUILITUHBI

«KypcoBasi paGoTa no HeOpraHu4ecKoil XUMHI»

1. Heau AuCHUNIMHBI
—U3Yy4EHHUE CTPOEHUs, (PU3MUECKUX U XUMHUYECKHX CBONCTB HEOPraHUYECKUX COETUHEHHIL;
W3Y4YEHHUE 3aKOHOMEPHOCTEN M YCIOBUN INPOTEKAHMSI PEAKIMM HEOPraHWYECKUX COECIUHEHMI;
OBJIQJICHUE OCHOBHBIMH OJKCIEPUMEHTAIbHBIMM HAaBBIKAMH HEOPraHUYECKOTO CHHTE3a,
BBIJICJIEHUS, OYUCTKU M UICHTU(UKAIMM HEOPTaHUYECKUX BELIECTB XMMUYECKHMMU U (HU3UKO-
XUMUYECKHUMH METOJIaMHU HUCCIIETOBAHMS.
2. B pesyabTare ndyd4eHus JUCHUIIMHBI 00y4alOMIACA 110 IPOrpaMMe CleluaJIuTeTa
JMOJIKEH:

Obaadoams CNeAYIONUMI KOMITETEHIIUSMU:
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dopmupyemMbie KOMIIETEHIIUH

NHauKaToOpbl 10CTHKEHUSI KOMITeTeHIM i

YK-4. CniocobeH TNpPUMEHATH COBpPEMEHHbBIE
KOMMYHHKATHBHbIE TEXHOJIOTUH, B TOM YHCIE

YK-4.1.  VYcranaBnuBaeT U pa3BUBAET
npodecCHOHAbHBIE KOHTAaKThl B COOTBETCTBHHU

PYKOBOIWTH pPabOTON KOMaHbBI, BhIpaOaTHIBas
KOMaHJIHYIO ~ CTpPaTerWi0  JUIsl  JIOCTHXKCHUS
[IOCTABJIEHHOW L1EIHU

Ha  WHOCTPAHHOM(BIX) s3bIKe(ax), JUTSIC TIOTPEOHOCTSIMH COBMECTHOHM JIESITEIIbHOCTH,
AKaJEMHUYECKOIO u npo¢eCCHOHATBLHOTOBKIII0UAas OOMEeH HH(oOpManueil u BhIpabOTKY
B3alMOJICHCTBUA €IMHOM CTPaTEruy B3aUMOJICUCTBUS
YK-4.2. Cocrasiser, IIEPEBOJUT u
PEAAKTHUPYET  pa3jMyHble  aKaJleMUYECKHUE
TEKCTHI (pedepatsl, scce, 0030pbl, CTATHU H T. 1.
YK-3. Criocoben OpPTraHU30BBIBATH nYK-3.2 [lnaaupyer u KOPPEKTUPYET pPadoOTy

KOMaHJIbl C Y4E€TOM HHTEPECOB, OCOOCHHOCTEH
[IOBEJICHUS 1 MHCHUI €€ WICHOB

I[IK-1-u CnocobeH maHupoBaTh paboOTy H

TEXHOJIOTHHU MJIM CMEKHBIX C XUMUEH HayKax

BbIOMpaTh  aJIEKBaTHBIE METOAbl  PELICHUSAUCCIEAOBAHUS U JETAJbHBIE MJIaHbl OTAEIbHbBIX
HaY4YHO-HUCCIIEJOBATEIIbCKUX 3aja4 BCTaaAMUN
BbIOpaHHOW 00JIaCTU ~ XUMHUH, XUMHUYECKOH

MNK-1-u.1 CocraBisteTr o0t IU1ag

IMK-3-0 Croco6en Ha ocHoBe kputuieckoro[llIK-3-u.1 Cucremarusupyer wHPOpPMAIIHIO,

aHasm3a pesyapratoB  HUP u  HMOKPnonyuennyro B xone HHWP u HHOKP,

OLICHUBATh IIEPCHEKTUBbl HX MPAKTUUECKOIOaHAIM3UPYeT €€ U CONOCTaBISAET O

OpPUMEHEHUs M HOPONOJDKEHHs  paboT  BIMTEpaTypHBIMH JaHHBIMU

BbIOpaHHOW oOmactu  xumud, xuMHYecKOHIIK-3-H.2 Omnpenensier BO3MOYKHBIE

TEXHOJIOTUH WM CMEKHBIX C XMMHUEH HayKax  [HANpaBJIeHUS Pa3BUTHUA paOOT U NEPCIEKTUBBI
[IPAKTUYECKOIO0  NPUMEHEHUS  IOJY4YEHHBIX

PC3YyJIbTATOB

B pesynbpraTe n3ydeHus TMCUUIUIMHBI 00y4arouics JOKEH:

3namo:
TUAPOIIN3 COJIEH, DNIEKTPOIN3 PACIIIIaBOB

U pacTBOPOB (coJiel U 1ienoyeit);

AUCCONUAIUIO DJICKTPOJIUTOB B BOAHBIX paCTBOpaX, CUJIbHBIC U crna0ble OJICKTPOJIUTBI;
Knaccmbnxaumo XUMHUYCCKUX peaKI_II/Iﬁ 1 3aKOHOMCEPHOCTHU UX MMPOBCACHU;
O6paTI/IMBI€ n H606paTI/IMI)Ie XUMHWYCCKUC PCAKIINU, XUMUYCCKOC PABHOBCCUEC, CMCIICHHUE

XUMHUYECKOTI'0 PABHOBECHUS MO/ AEMCTBUEM Pa3INuHbIX (DaKTOPOB;

OCHOBHBIC ITOHATHSA U 3aKOHBI XUMUH,

OCHOBBI JIEKTPOXUMHUH;
MenneneeBa, 3aKOHOMEPHOCTH W3MEHEHHS XUM
0 NepUoJaM U rpymnmnam;

TEII0BOM 3P PEKT XUMUUECKUX PEAKIIH,
THUTIBI
BOJIOPOJTHAS ),

CTPOCHUU aTOMOB;

Ymemes:

MIEPUOTMYECKON CHCTEME;

M CBOWCTBA XWUMHYECKHX CBsi3ed (KOBaJeHTHas,

OKHCJIHUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, PCAKIITUHN NMOHHOI'O 06M€Ha;

MIEPUOMYECKUI 3aKOH W IEPUOAUYECKYH0 CHCTEMY XHUMHUYECKMX 3yeMeHToB J[. .

HYECKHUX CBOMCTB 2JIEMEHTOB M MX COCOUHEHMI

TECPMOXUMHYCCKUC YPABHCHUA

HWOHHas, MCETaJIM4YCCKad,

(I)OpMBI CYIICCTBOBAHUA XHUMUYCCKUX 3IJICMCHTOB, COBPCMCHHBLIC MPCIACTABJICHUA O
XapaKTEPHBIC XUMUYCCKUE CBOMCTBaA HCOPTaHNYCCKUX BEIICCTB Pa3JIMYHBIX KJIaCCOB.
AaBaTb XapaKTCPUCTHUKY XUMHUYCCKUX JJICMCHTOB B COOTBCTCTBUU C UX IIOJIOKCHHEM B

UCIIOJIb30BAaTh JIA0OPATOPHYIO MOCYy U 000pyAOBaHUE;
HAXOJUTh MOJIEKYJISIPHYIO (DOpPMYITy BEIIeCTBa;
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— MIPUMEHSATH Ha MTPAKTUKE MpaBriia 0€301acHON paboThl B XUMUUYECKOU JTJab0paToOpuu;

— NPUMEHSTh OCHOBHBIC 3aKOHBI XHMHUHU JUIsi  peHIeHHWs 3amad B 00JacTu
npodeccuoHaNbHOM NesITeNbHOCTH;

— MPOBOJAMTH KAUECTBEHHBIE PEaKIMU Ha HEOPraHMYECKHE BEIIEeCTBAa U MOHBI, OTAEIbHbIC
KJIACChl OPTAaHUYECKUX COCIMHCHHIA,

- COCTaBJIATh YpaBHEHUS pEaklU, MPOBOJIUThH PacUYeThl M0 XUMUYECKUM (opMyliaMu
YPaBHEHUSM PEaKIUH;

- COCTaBJIATh ANEKTPOHHO-UOHHBII OanaHc OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB.

Bnaoemp:

— HABbIKAMU IPOBEJCHUS HEOPraHUYECKOTO CHHTE3a, COCTaBJICHMSI CXEM U MEXaHH3MOB
HEOPraHUYECKUX PEAKLINIA;

- MIPOTHO3UPOBAHUS PU3NISCKUX U XUMHUYECKUX CBOWCTB HEOPTAHUYECKUX COCTMHECHUN;

- HABBIKAMU TPEACTABICHUS pPE3yJIbTAaTOB WCCIEAOBAHUNA B YCTHOH (TIpe3eHTALNU,
Hay4YHbIC JOKJIAJbl) U MUCbMEHHOH (0T4eThl) hopMax.

3. KpaTkoe conepixanue 11 CUMIIMHBI

1. PabGora B naGoparopuu 1moj pyKOBOACTBOM HpenoiaBaTels Hall KypcoBO# paboToii 1mo
3a/1aHHOU TeMe.

2. Hamnmcanne nucbMEeHHOTO OTYETA U MTOATOTOBKA K 3aIIUTE KYPCOBOW pabOTHI.

3. YcTHas 3ammTa KypcoBOi paboThI

4. [Tpumepsl CHHTE30B, PEKOMEH/IOBAHHBIX B Ka4eCTBE SKBHBAJICHTA SKCIICPUMEHTAIHHOM

Y4acTH KypPCOBOH pabOTHI 0 HEOPTAHUYECKON XUMUU
['ekcaxmopomomu6aat (1) kamus.

['ekcaxmopomonm6aat (111) ammoHnusi.

Honaxnoponumonu6aar (I1I) ammonus.

Hutpun maraums.

Terpaxmopu TuTaHa (BaHAIMA).

[Tony4yenue xnopuna kobansta (II) Xx10pHpoBaHUEM MeTaIa.
[Tonydyenne xnopuna xpoma (I1I) xmopupoBanuem merania.
Xmopun xenesa (11).

Anerat xpoma (I1).

I'ekcanutpurtokobansrar (I1I) HaTpus (komruiekc duiepa).
Tpuoxkcanatodeppar (1) xammus.

OxkconenraxaopomonoaaT (V) aMMOHUS.

Xnopun kapoonatorerpammunakobansTa (111).

XpoMoKaJieBble KBacIlbl M BbIpAIlMBAaHUE UX MOHOKPHCTAIIJIOB.
Xnopun rekcammuakobansTa (11).

Xnopun rexcaakBaxpoma (I11).

[excaruapar monuoaomanranata (1V) ammonus (NH4)s(MnMogOs2)-6H20.

D

. O0bem yueOHOH TUCUUIIMHBI

B 3auernbix | B akanem.
eIMHUIAX yacax
OO0masi TpPyA0eMKOCTb JHMCHUILIMHBI 110 y4eOHOMY IJIAHY 3 108
KonTakTtHas padora (KP): 80
JlaGopatopHbie paboTsl (JIaOP) 80
CamocrositeibHas padora (CP): : 28
Bua kourpossi: KP KP

Buabl yueOHoli padoThl

OININ
OININ

B 3auerHbix | B acTpoHom.

Buabl yuedHo0I padoThI
Abl yaebHoi pado eINHHUIIAX gacax
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O0mas TpyA0eMKOCTh THCIUILIMHBI 110 y4eOHOMY IJIAHY 3 81
KonTakTtHas padora (KP): 2,2 59
Jlaboparopubie paboTsl (JIaGP) 2,2 59
CamocrositeibHas padora (CP): 0,8 22
Bua koutpoasi: KP KP

AHHOTanus padoueil mporpaMmbl AUCHUILITUHBI
«KypcoBasi paboTa no oprann4eckoi XuMum»

1. Ieau AMCUUTIMHBI
— U3y4YeHHE KIACCU(PHUKAIMK, HOMEHKIATYpPhl W HW30MEpUU OPTraHUYECKHUX COCAMHEHUN;
U3YYEHUE CTPOEHUs, (PU3NYECKHX U XUMUYECKHUX CBOWCTB OCHOBHBIX KIJIACCOB OPraHMYECKUX
COCIMHECHUM; M3YyYECHHE 3aKOHOMEPHOCTEHM M YCIOBUM IIPOTEKaHUS BAXKHEHIIMX pPEAKLUN
OPraHMYECKUX COCJUHEHMI; OBJaJleHUEe OCHOBHBIMU OKCIIEPUMEHTAJIbHBIMU HABbIKAMU
OpPraHMYeCKOTO CHHTE3a, BBIACIICHUS, OYMCTKA W HWACHTU(UKAIMH OPraHMYECKUX BEUIECTB
XUMHUYECKUMHU U (PU3UKO-XUMHUUYECKUMU METOJIAMU HCCIIEAOBAHUS.
2. B pe3yabraTe u3yueHus JMCUMIJIMHBI 00y4aIOLIUiics 0 MPorpaMMe CrielfaJIuTeTa
JOJI2KeH:
Obnadams cneayOUMMI KOMIIETEHIIUSMU:

dopmupyeMbie KOMIIETEHIIUH NuaukaTopsl 10CTHKEHUS] KOMIIeTeHIHii
YK-4. Cnocoben mnpumensth coBpeMeHHbIYK-4.3. [IpencraBnser pe3yabTaThl
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIGAKAAEMUYECKON u npodeccuoHaIbHOMH]
Ha WHOCTPAaHHOM(BIX) sI3bIKe(ax), IS NMEeSTeNIbHOCTH Ha Pa3MYHbIX MyOIMYHBIX
AKaJIeMUIECKOTO u npoeCCHOHATLHOTOMEPONPUATHSX,  BKIIIOYAast  MEXIyHapOIHBIE,
B3aMMOJICICTBHS BbIOMpas HanOoJiee NoaAXoAsmuid hopmar
I[IK-1-u Cnocoben mianupoBats padory HIIK-1-n.1 Cocrasnsier oOmuit 1J1ay
BHIOMPATh  aJCKBAaTHBIE METOJbl  PEHICHUSNCCICIOBAHNS U JIETAJIBHBIC TUIAHBI OT/IEIbHBIX
HAyYHO-UCCIIEIOBATENbCKUX 3a1a4y BCTaaui
BbIOpaHHOW obOmactu  xumuu, xumuueckodIIK-1-n.2 BriOupaer skcnepuMeHTanbHbIE H
TEXHOJOTUHU M CMEXHBIX C XMMHUEH HayKaX  [pacdeTHO-TEOPETUYECKHE METO/Abl  PElICHHs
MMOCTABJICHHOW 3aa4d UCXOHS U3 WMEIOIINXCS
MaTepHaJIbHBIX U BPEMEHHBIX PECYPCOB
IMK-3-1 Cnocobern Ha ocHoBe KputndeckorollK-3-u.2 Omnpenensier BO3MO>KHBIE
aHamu3a pesyiabraroB  HUP u  HHWOKPHanpaBnenus pa3Butus paOOT U NEPCIEKTUBBI
OLICHUBATh TEPCIIEKTUBBI WX MPAKTHYECKOTONPAKTUYECKOTO  NPUMEHEHUS  IOJYYEeHHBIX
NpPUMEHEHUs M TOpPOJOJDKEHHs  paboT  Bpe3ylbTaToB
BbIOpaHHOW 00JIaCTH XUMHUH, XUMHUYECKON
TEXHOJIOTUH WJIM CMEKHBIX C XUMHUEH HayKax

B pesynbpraTe n3ydyeHus TUCHUILUIMHBI 00y4aromuics JOMKEH:

3namo:

OCHOBHBIE [TOHATHS U TEOPETUUECKUE OCHOBBI OPraHU4ECKON XUMHUU;

OCOOEHHOCTH CTPOEHHSI M PEAaKIIMOHHOW CIIOCOOHOCTHM OCHOBHBIX KJIACCOB OpPTaHMYECKUX
COCIMHEHMH;

MEXaHHU3Mbl, 3aKOHOMEPHOCTH U YCJIOBHS IPOTEKAHUS BaXKHEUIINX PEaKIUi OPraHUuYeCcKuX
COE€IUHEHMI;

OCHOBHBIE METO/Ibl OPraHUYECKOT'O CUHTE3A.

Ymemo:

KJIaCCU(UIIMPOBAaTh OpPraHMYECKHWE COEIUHEHUS; COCTaBISATh HA3BaHUA  OPraHMYECKHX
COEIMHEHUH 110 PALlMOHAILHON U CUCTEMATUYECKON HOMEHKIIATYPE;

COCTaBJIATh CTPYKTYpPHBIE OPMYIIbI OPraHUYECKHX COSAMHEHUM 0 MX Ha3BaHUSAM;
KaueCTBEHHO OXapaKTEpU30BbIBaTh pPACIPEACICHUE DIIEKTPOHHOM IUIOTHOCTH B MOJEKYJIEe
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OpPraHUYECKOTO COCAVHCHHS,

IPOTHO3UPOBAaTh (hU3MUYECKHE, XHMHUYECKME U CIEKTPaJbHBIE CBOWCTBA OPraHHMYECKUX
COCIMHECHU;

ONMCHIBATh MEXAHU3MbI OCHOBHBIX THIIOB XMMHUYECKUX IPEBPAILEHUN C Y4aCTHEM OPIaHUYECKUX
COCIMHEHU.

Bnaoemu:

HaBbIKAMU COCTABJICHUS HAa3BaHUM OpraHMYECKUX COEIMHEHU;

HaBBIKAMU COCTABJICHUSI CTPYKTYPHBIX (DOPMyYJ1 OPraHNYECKUX COCIUHEHNH, CXEM U MEXaHU3MOB
OpPraHMYECKHUX PEaKLIM;

HaBBIKAMU MPOTHO3UPOBAHUS (PU3UUECKUX U XUMHUUECKUX CBOMCTB OPTaHUYECKUX COCTUHEHUN;
HaBbIKAMU MPEJCTABIICHUS PE3YIbTATOB UCCIIEI0OBAaHUI B YCTHOU (IIpe3€HTALlMU, HAYYHbIE
JIOKJIa]Ibl) U MIUCbMEHHOM (0TYeThI) hopMax.

3. Kpartkoe coep:kanue JHCUHUIIIMHBI

3ajaHuss Ha KYpCOBYKO paOOTy HOCSAT HHAMBHMIYaIbHBIM XapakTep U BbLIAIOTCS
[EPCOHAIBHO KaXJIOMY CTYIEHTY IperojaBaTeieM, BeyIUM Ja00paTOpHbIE 3aHITHSA, C YIETOM
YPOBHS IOJITOTOBJIEHHOCTH CTYJIEHTOB.

KoHnkpeTHble TeMbI KypCOBBIX padoT onpeaesstoTcs Kadeapoil 1 npeanosaraloT KpaTkui
JUTEpaTypHbI 0030p MO 3aJaHHOM TeME€ M MHOIOCTaJUUHBI CHHTE3 OpPraHUYECKOIo
COEIMHEHUS OIIPENIETICHHON CTPYKTYPBI.

Bo3MoxHbBIE TEMBI KypCOBBIX padoT:

HckyccTBEeHHBIE U CUHTETUYECKHE BOJIOKHA.

CuHTe3 naBcaHa.

[TannagueBslil KaTanyu3 B OPraHUYECKOM CHHTE3E.

CuHTE3 aJKEHUINPOU3BOJIHOIO aHTPAXUHOHA.

MMeHHbIe peakliiy B OpraHM4eCKON XUMUU.

Cuntes /lebHepa-Muiuiepa Ha OCHOBE aMHMHOAHTPaXUHOHA.
OnexTpoHHbIE () ()EKTH B OPraHUYECKON XUMUH.

CuHTEe3 HUTPOAHWINHOB.

Opranuyeckue BelecTBa B KaUeCTBE MH/IUKATOPOB.

CuHTE3 METUII0BOTO OPaH>KEBOTO.

HykneodunsHoe 3amenienue B pany 9, 10-anTpaxuHoHa.
CuHTe3 peHMIITHHUIAHTPaXUHOHA.

Peakuuu npucoeMHeHNsI aHTPaXWHOHOB MO KapOOHUIIBHOM IpyMIIe.
CuHre3 aMuHaze.

KpemHuiioprannyeckue noammepsl.

CuHTE3 NONIMMETUIICUIIOKCaHa.

OnexTpoduibHOe 3amelieHne B paay 9, 10-aHTpaxuHOHa.
CuHTE3 aMHHOMOJaHTPAaXHOHOB.

[TonuMepsl MEIUIIMHCKOTO Ha3HAYeHHsI U 00J1aCTH UX PUMEHEHUS.
CuHTE3 CHIIMKOHOBOTO TIOJIUMEpA.

buonorundecku akTuBHbIE IPON3BOAHBIE 9, 10-aHTpaxMHOHA.
Cunte3 anTpadypananoHa.

A3OKpacuTeNn: MPUMEHEHNE U OCHOBHBIE CIIOCOOBI MOJTyUSHHS.
CuHTe3 a30KpacuTels.

AHTpaxXWHOHOBBIE KPACUTEIH.

CuHTe3 anu3apuHa.

Ha ocHoBe aHanmm3a nuTepaTypHBIX JAAaHHBIX CTYJIEHT CaMOCTOSATEIbHO MOAOHpaeT
HauboJee pallMoOHaANIbHbBIE U JOCTYITHbIE METOAUKN CUHTE3A.

[Ipu BBIMOTHEHUN KYypCOBOH pabOThl HEOOXOAUMBIM TPeOOBAHUEM SIBISIETCS TO, YTOOBI
CTYJEHT BECb CHHTE3 BBINOJHSJ CAMOCTOSATEIbHO, YETKO U SICHO MOHMMAasi CMBICT BCEX
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orepanuii, KOTOpble OH JOJKEH MPOBOAUTH. [103TOMYy MpakTUUECKOMY BBIMOJIHEHHIO PaOOThI
00513aTeNIbHO TIPENIIECTBYET COOeceOBaHUE C PYKOBOJIUTENIEM, B X0JIe KOTOPOTO MPOBEPSETCs
HE TOJIbKO 3HaHHE U MPAaBHJIBHOCTh BBHIOOpPA METOIAMKU CHHTE3a, HO U 3HAHHE TEOPETUUYECKOTO
MaTepHuaa 1o u3y4acMou Teme.

Oco0oe BHMMaHUE IMPHU MOATOTOBKE K paboTe U B XOJ/ie €€ BBINOJIHEHHS JOHKHO OBITH
oOpaireHo Ha TpeOOBaHUS TEXHUKU OE30MMaCHOCTH.

CTyneHT AOKEH 3aBepUINTbh padOTy B CPOKH, YCTAHOBJIEHHBIC KaJlCHAAPHBIM ILJIAHOM
3aHaTui. CTyOeHT BOpaBe KOHCYJIbTHPOBATHCS 110 BBHIMOJIHEHUIO KYpPCOBOW pPabOThHl Y
npernojaBaTesis, BeAyIIero 3aHsATHsI.

4. O0beM y4eOHOH TUCIHIIMHBI

. B 3auerHnix | B akanem.
Buabl yueOHoli padoThl

eIMHUIAX yacax
O0mas TPyA0eMKOCTh JTUCIUILIUHBI 110 y4eOHOMY IJIAHY 5 180
KounraktHas padora (KP): 4,4 160
JlaGopaTopHubie padotsl (JIaOP) 4,4 160
CamocrosiTeibHas padora (CP): 0,6 20
Bua koHTpOJISI: KP

. B 3ayerHbIx | B acTponom.
Buabl yueOHol padoThl

eMHULAX yacax
O0mas TpPyA0EMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 5 135
KonraktHas padora (KP): 4,4 119
JTaGopaTopusie pabotsl (JIaOP) 4,4 119
CamocrositesabHasi padora (CP): 0,6 16
Buja koHTpoIIs: KP

AHHOTanus padboyeil mporpaMMbl AUCIUTUTMHBI
«YucjeHHbIE MEeTOABI B XUMHH»

1. Hean AMCOMTIAHBI
— O03HaKOMJICHHE C OCHOBHBIMU NMOHSATHSAMU COBPEMEHHOM BBIUMCIUTEIBHOW XUMHUM; U3y4CHHE
OCHOBHBIX DPa3/IeJIOB BBIYMCIUTEIHLHON XUMHUH W HMX TPUMEHEHHUS JUISI MOHWMAHHS TMPHPOJIBI
CBOWCTB XMMHYECKHX CHUCTEM; O3HAKOMJIEHHE C HOBBIMHU pa3jieflaMM TEOPUU XMMUYECKOH CBA3H,
BO3HHUKIIMMH Ha OCHOBE pAa3BHUTHS BBIYHCIUTEIBHBIX METOJOB B XHMHH; O3HAKOMIICHHE C
OCHOBHBIMM METOJIaMHU  BBIYHCIUTEIBHOW CTPYKTYpHOH XHMHUHM MOJIEKYl M OOJBLIMX
XUMHYECKHX W OHMOJOTMYECKHX CHCTEM; IPHOOpPETeHHE HABBIKOB pPabOTBHl C OCHOBHBIMH
KOMITbIOTEPHBIMH IIPOTpaMMaMH, UCIOJIb3YEMBIMU B MPaKTUKE MH(PAKpacHOM KosebaTeabHOM
CTHEKTPOCKOITUH OPTaHUYECKUX COCAMHEHUH.
2. B pesyabTare M3y4eHHs IMCUMILIMHBI oOydalummiics mo mporpamMme cHelHAJHTETA
JOJI2KeH:
Obaadams cIeAYIOUTMMHI KOMIIETEHITUSIMHU:

®opmupyeMble KOMIIETEH U NHauKaTopbl 10CTUKEHUSI KOMITeTeHIIM I
YK-1 CnocoGen ocymectiats kputnueckuit [YK-1.3 Kputuueckn oneHHBaeT HaJEKHOCTb
aQHAJIU3 MPOOJEMHBIX CHUTyalldid Ha OCHOBEHUCTOYHMKOB  HMHOpMmamuu, paboraer ¢

CHUCTEMHOI'O MOJIX0/a, BbIpa0aThIBATHIIPOTUBOPEUNBON HMH(pOpManmeil u3 pasHBIX
CTpPATEruI0 NENUCTBUI WCTOYHHUKOB

YK-2.2 Pa3pabarbiBaeT KOHIEMNIHUIO MPOEKTA B

aMKax 0003HaYeHHOI POOJIEMBI:

YK-2. CriocobeH ympaBisiTh MPOEKTOM Ha Beex| P

(dbopmynaHMpyeT 1Ledb, 3aJadd, OOOCHOBHIBACT
HTarax ero >KH3HEHHOTO IIMKJIA

AKTyaJlbHOCTb,  3HAYUMOCTb,  OKHJAeMble

pe3ynbTaThl M BO3MOXHBIE chepbl  HX
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MPUMCHCHUSA
VK-2.4 PazpabarpiBaeT IIaH peaau3alid
MMPOCKTa C HCIIOJIB30BAHUCM HHCTPYMCHTOB

TUTaHUPOBAHMSI
VK-6. CniocoGen omnpenensath u peann3oBbiBaTh|YK-6.1.  OneHuBaeTr CBOM pecypchl M HUX
[IPUOPUTETH COOCTBEHHOW JICATEIILHOCTH  HIPEICIIbI (JIMYHOCTHBIE, CUTYaTHBHBIC)

CII0COOBI e¢ COBCPHICHCTBOBAHUA Ha OCHOBeBpeMeHHLIC), OINITUMAJIBHO HUX HCHOJIB3YCT IJId
CaAMOOLICHKHM M 06p330BaHI/IH B TCUCHUC BCCﬁYCHCMHOFO BBITTIOJIHCHHUSA ITIOPYUYCHHOTI'O 3aJaHHA
KH3HHU

IIK-1-1 Cnocoben mnanupoBath padory wu[IIK-1-n.1 Cocrasisier o0mmmi IJ1aH|
BbIOMpaTh  aJIEKBaTHBIE METOAbl  PELICHUSAUCCIEAOBAHUS U JETAJbHBIE MJIaHbl OTJAEIbHbBIX
Hay4YHO-MCCIIE0BATENbCKUX 3aja4 BCTaAUN

BbIOpaHHOW O0JIaCTM  XUMHUHM, XUMHYECKOH
TEXHOJIOTMHU MJIM CMEXHBIX C XMMHUEH HayKax

B pesynbpraTe n3ydyeHus TUCUUIUIMHBI 00y4arouics JOKEH:

3namo:

— OCHOBHBIE ITOHSITHSI COBPEMEHHOH BBIYUCIINTEIbHON XUMHUU;

- NPUHLMIIBI ¥ TpPUMEPbl MPUMEHEHHUS COBPEMEHHOM BBIUMCIMTEIBHOM XUMHHM K
KOHKPETHBIM XUMHUYECKUM CUCTEMAaM;

- OCHOBHBIE B3aHMOCBSI3U MEXK]ly COBPEMEHHOM BBIYACIUTEIBHON XUMHUEN U AIEKTPOHHON
CTPYKTYPOl M (U3UKO-XMMHYECKHMH CBOWCTBAMH BEIIECTB, NMPHUMEHSEMBIC Ul YIIPABICHUS
CBOMCTBaMM MaTEpHUAJIOB;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METOJI0B BBIYUCIUTEIIBHON XUMUMU.

Ymemo:

- IPUMEHATh METOJbl BBIUMCIMTEIBHOM XUMHUM JUISl pacueTa, WHTEpIpeTaluu |
IIPEACKA3aHMUs CTPOCHUS U CBOMCTB XUMUYECKHUX CUCTEM.

Bnaoemp:

- 3JIEMEHTAapHBIMU HaBbIKAMH MPUMEHEHUS OJX0JI0B U METO/I0B BHIYMCIUTENIBHON XUMUH
IIPU  PELICHUH IPAKTHYECKMX TEXHOJOIMYECKUMX 3aJa4 C IIOMOIIbI0  CTaHIAPTHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHH.

3. KpaTkoe conepikaHue TMCHHNINHBI

Brenenue. Posib 1 MeCTO BBIYHUCITUTENBHBIX METO/IOB B XUMUU.

Mooynv 1. OcnosHvie npedcmasnenus

MareMaTtnueckue MOJEId B XUMHUU. BblUuMCIUTENbHBIE METOAB B XMUMHUU. MaTemaTuyeckue
MOJIENId M UX TPUOIMHKEHHBIM XapakTep. Poib Monenu B HaydHOM UcCCieIOBaHMH. Mojaenu,
QITOPUTMBl M TPOrpaMMbl. UHCIEHHBIN SKCHEPUMEHT. DJIEMEHThl TEOPUU MOTPEUIHOCTEM.
[Tpubmmxennpie uncna U QyHkuu. [IpaBmia 3amucu U OKpyriaeHUs MPUOJIMKEHHBIX YUCENT U
neiicTBuil Haag HUMH. AOCONIOTHAsE M OTHOCUTENbHAs TOTPEIIHOCTh BBIYUCICHHUS CYMMBI U
pPa3HOCTH, TMPOU3BENCHHSI M YaCTHOTO MPHUOIMIKEHHBIX urces. AOCONIOTHAs U OTHOCHUTEIbHAS
MOTPENIHOCTh BHIYUCICHUS (PYHKIIMM OJHOM U HECKOJBKHUX MepeMeHHBIX. CUCTEMBbI KOOpJUHAT.
JexaproBa, moispHas, NUIUHApUYECKas U chepudeckas CUCTeMbl KoopauHat. CBsi3b MEXKITY
HuMHU. Onrcanre BOJIOPOAONOT00HBIX aTOMOB B C(hepruecKoi cCcTeMe KOOpIUHAT.

Mooyne 2. Cranapuvle u 6ekmopHbie enuyunsl. Mampuysl u onepamopbl

DJIEMEHTHI BEKTOPHOTO aHanu3a. CKajasipHble U BEKTOpHbIE BEIMUHMHBI. CJI0KEHHUE U BBIYUTAHUE
BeKTOpOB. CKalsipHOE M BEKTOPHOE IMPOM3BEICHHUE BEKTOPOB. lIpom3BeneHus Tpex BEKTOPOB.
HuddepennrpoBanre BEKTOpa MO CKaJsIpHOMY apryMeHTy. lIpuMeHeHue BEKTOpOB s
OTMHUCaHUs CTPYKTYpPHI KpucTauioB. CkamsipHble U BeKTOpHBIC ToJis1. CkamsipHoe mnoje. ['paauent
ckanspHoit ¢yHkiuu. BekTopHoe none. luBepreniust 1 potop Bektopa. [loTeHnuampHOE Toe.
Teopema OcTtporpaackoro-I'aycca. Teopema Ctokca. [IpakTrueckne mpuiioxkeHus CKalsIpHOTO U
BEKTOPHOI'O aHajIu3a B XUMHUHU. ATOMBI B MOJIEKYJaX M B3aUMOJEUCTBHUS MEXAY HUMHU.
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BHYTpUMOJIEKYJIIpHOE 3JEKTPUYECKOE II0J€ U DJIEKTPOCTATUYECKHME B3aWMOJCHCTBHS B
MOJIEKYJISIPHBIX CHCTEMax M KpucTauiax. MaTpuiel U onepaTopsl. MaTpuiiel U onepanuu Haj
HuMU. TpaHcnoHUpOBaHHAs, SPMHUTOBA U 0OpaTHast MaTpullbl. OnepaTopsl B Xumuu. OnepaTtopbl
OCHOBHBIX (PU3UKO-XMMHUYECKHX BennunH. Kommytamus omeparopsl. Oneparop ['amunbToHa U
€ro KOMIOHEHTHI. JIMHeHHbIN BapuanmoHHblid MeTol Putia. [Ilpumenenus onepaTopoB U MaTpuil
B XMMMHU: BapUALIMOHHBIN MeTo1 pelieHus ypasHeHus Lllpenunrepa.

Mooynv 3. Buiuuciumenvhvie Memoobl 8 XUMUYECKUX 3A0A4aAX

MaremaTnueckne METO/1bl KJIACCUUECKOI0 OIMCAHUSI CTPYKTYPBl U TUHAMUKHA MOJIEKYJI.
JIBukeHre MOJIEKYJIbl B JTa0OpaTOPHOM cCUCTEME OTCUETa U B cUcTeMe IieHTpa Macc. Onucanue
BpalllaTeIbHOIO JIBU)KEHUS MOJIEKYJbl. MaTpulla TeH30pa MOMEHTAa MHEPLUUU MOJIEKYIIbI.
['1aBHBIE MOMEHTBI MHEPLIMHM MOJIEKYJIbl. MOMEHTBI MHEPIIMU MOJIEKYJ PA3IM4YHOrO CTPOCHHS.
VYpaBHEeHUS] MEXaHUKH B 00OOIICHHBIX KoopauHarax. IloHsTHE 0OOOLICHHBIX KOOPIUHAT.
VYpaBuenus Jlarpanxa. YpaBHenus ['amuibToHa. @yHKUMSA ['aMuiIbTOHA KaK MOJHAS dYHEPIUs
KOHCEPBATUBHOW W30JMPOBAHHOW cucTeMbl. KonebaHus aTOMOB B MOJIEKYJie B OOOOIIECHHBIX
KoopauHatax. ['apmoHndeckuii noreHuuan. ['apMoHnueckue kojebaHHUs aTOMOB B MOJIEKYIIE.
HopmanbHble BajieHTHbIE KOJIeOaHMsI aTOMOB B MOJIEKYJIE: CUMMETPUYHbIE, aHTUCUMMETPHUYHBIE,
nedopmanmonnsie. MHppakpacHas konedarenapbHas CrieKTpockomus. MaTeMaTuyeckue MOJIENu
NK-cnexkrpockonuu. MK-ciekTpel MOIIIONIEHUST OPraHUYECKUX COeIMHEHNH. Mexanudeckas
Mojiedb MoJIeKyIbl. [Ipubnuxenus, gexaniue B OCHOBE MEXaHUYECKOH MOJIEINU MOJIEKYJIBI.
IloBepXHOCTh IOTEHUMAIBHOM HHEPIUM MOJEKYJIBl M €€ XapaKTEepPUCTHKU. SInepHas
KOH(UTYpalusi MOJIEKYJIbl U MOJIEKYJISIpHAs CTPYKTypa. DHepreTuueckue d6aprepnl Ha [1113.
Banentusie n3omeps! u koHpopmepsl. Konpopmarmonnsii ananu3. BHyTpeHHNE KOOpAWHATHI
MouiekyJibl. [loTeHunanbHas sHEpPrus MOJIEKYJIbI B paMKaX MEXaHWYECKOM MOJENN MOJIEKYJIbL.
[TpubnmxkeHne agIUTUBHOCTH MAapHBIX aTOMHBIX B3auMojelcTBUN. CHIIOBbIE MOCTOSHHbBIE
MOJIEKYJIBI W HMX pacyeT. AHrapMoHuU3M aTOMHbIX KoneOanuii. [lorenmuman Mopca.
Bpamarensubie 6apbepsl Mosiekyd. [loTeHnuanbHas sHeprust Mojiekyisl. [loTeHansHas
SHEPrusi MOJIEKYJbl Kak mapaMeTpuueckas (YHKIUS BHYTPEHHUX KOOpDAMHAT aTOMOB.
DIEeKTPOCTaTUYECKOE B3aUMOEHCTBHE aTOMOB U MOJIeKYJ. MyJbTUIIONBHAS MOJIENb. ATOM-
aTomMHoe mnpubmkenue Kwuraiiropoackoro. Osepruss Ban-nep-Baanbca.  [loTteniuumansl
Jlennapna-/Ixonca u bakunrema-Xwuia. BonoponHasa cBsa3e. Hemoctatknm mMexaHudeckou
MOJIENIM MOJIEKYJbl. BhIUMCIUTENbHBIE METOJBI Ul OONBIINX MOJEKYISPHBIX cHcTeM. .
Monexynsipubiit ancamO01b. OyHKIMHN pacnipeneneHus. MeTon MOJIEKYISPHON JTUHAMHKH.
Meton Monte-Kapio. BeruucnurtenbHple METOJBI Al OOJBIINX MOJIEKYJISIPHBIX cucTeM. |l
BoruncnurenbHblil  acniekT  Teopun  (QyHKOMOHana mioTHoctH. Meroa  Kona-IlIama.
HeopOuTaneHslil moxxoA. BerancanrenbHble METOBI 17151 OONBIINX MOJIEKYIsApHbIX cucteMm. |lI.
Meron Kapa-Ilappunenno. ['uOpugHbie METOIBI «KBAHTOBAsI MEXaHHKA-MOJICKYJISIpHAs
MEXAHHUKa.

3axnouenue. Boiuuciumenvhvie Memoobvl - COBPEMEHHbIN UHCIMPYMEHM NPO2HO3A 8 XUMUU.

4. O0beM y4eOHOI THCIUITHHBI

. B 3auernbix | B akaxem.
Buabl yueOHol padboThI
eIMHHUIAX yacax
O0mas TPyA0eMKOCTh JUCHUILIUHBI 110 y4eOHOMY IJIAHY 3 108
KonrakTHas padora (KP): 2,2 80
Jlexrnu (JIek) 0,9 32
[TpakTiaeckue 3ausatus (I13) 1,3 48
CamocrositeibHas padora (CP): 0,8 28
Buja xonTpos: 3a4eT ¢ oneHKoi

B 3ayernbix | B actpoHom.
eAUHMLAX yacax

OO0mas TpPyA0eMKOCTb JHCHUILIMHBI 110 y4eOHOMY IJIAHY 3 81

Buabl yuedHoii padoTsl
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KonrTakTHas padora (KP): 2,2 59,4
Jlexiuu (JIek) 0,9 24,3
[TpakTiueckue 3ansatus (I113) 1,3 35,1
CamocrositeibHas padora (CP): 0,8 21,6
Buja xoHTpoJsi: 3a4eT ¢ OLEeHKOI

AHHOTanus padoueil mporpaMmbl AUCHUILITUHBI
«JlabopaTopHbie padoThI 10 BHICOKOMOJIEKYJISIPHBIM COeIMHEHUSIM»

1. Hean nucuMnJIMHbI

— ¢opmupoBaHue y OOy4aromMXCsl 3HAHUH OCHOB HAyKH O IOJHMMEpax M €€ BaKHEHIIUMHU
NPAKTUYECKUMH  TPUIOKEHUSMU.  BbimonHenune  nmabopaTopHbIX — pabOT  COMMYTCTBYET
nexkuroHHoMy kKypcy BMC 1 oxBaThIBalOT OCHOBHBIE pa3jielibl Kypca. TeopeTnueckue 3HaHUs,
MOJIy4YE€HHBIE O0YUYaIOLUMUCS MPHU MPOCTYIIUBAHUU JIEKIIMOHHOTO Kypca, OyIyT 3aKperuisiThest
npruoOpeTeHrneM NpakTUYeCKUX HaBBIKOB paboTsl ¢ BMC.

2. B pe3yabTaTe n3yueHus AMCUHUILIMHBI 00y4YaIOLIHIics M0 MPorpaMMe CreluajanTeTa
JTOJIZKEH:
Obnadams CIEAYIOINIMMU KOMIETEHIIUSIMH:

®opmupyeMble KOMIIETEHIIUH NHauKaTopsl 10CTHXKEHUST KOMIeTEeHIHit

YK-1 Cnocoben ocymecTBisats kputnaeckuii [YK-1.3 Kputudeckn oneHuBaeT HaJEeKHOCTh
aHaJ M3 TPOOJIEMHBIX CHTYalldii Ha OCHOBEUCTOYHHKOB  HMH(opMammu, paboraer ¢

CHCTEMHOTO M0JIX0/1a, BBIPA0ATHIBATHIPOTHBOPEUNBOM MH(pOpManeil U3 pa3HbIX
CTPATEruIo ICUCTBUI VICTOYHUKOB
YK-3. Crniocoben OpPTraHU30BBIBATH nYK-3.1 BripabarteiBaer CTpaTETHIO

PYKOBOAUTH pabOTON KOMaH/BI, BHIpaOATHIBAsCOTPYIHMUYECTBA M HAa €€ OCHOBE OpraHH3yeT|
KOMAaHIHYIO CTPAaTeTHMI0 Ui JOCTH)KCHUSIOTOOpP WJICHOB KOMAaHABI Ui  JIOCTH)KCHUS
[OCTABJICHHOW IIETIH IOCTABJICHHOU LIETH

YK-3.2 Ilnanupyer W KOpPpPEKTUPYET padoTy
KOMAaH/Ibl C Y4€TOM HHTEpPEecOB, OCOOEHHOCTEH
MOBE/ICHHSI 1 MHCHHUH €€ YWICHOB
YK-6. Ciocoben omnpenensarts u peann3oBbiBaTHYK-6.1. OneHuBaeT CcBOM pecypchl W UX
[IPUOPUTETH COOCTBEHHOM JIEATENIBHOCTU  HIpEeeIbl (JIMYHOCTHBIE, CUTYaTHUBHbIE,
CIOCOOBI €€ COBEPIICHCTBOBAHHWS HAa OCHOBEBPEMEHHBIE), ONTHMAIBHO WX HCIIOJIB3YeT JIJIs
CaMOOLIEHKH M 00pa30BaHUs B TEUCHHE BCEH  |yCHEIIHOTO BBIMOJIHEHHS MOPYYEHHOTO 3a/laHus
PKU3HU

IIK-1-u CnocobGen muanupoBats paboty HIIK-1-n.1 Cocrasnser o0mui IU1aH
BHIOMPATh  aJCKBAaTHBIE METOJBl  PEHICHUSUCCICIOBAHNS U JIETAJBHBIC TUTAHBI OT/EITHHBIX
Hay4YHO-HUCCIIEJOBATEIbCKUX 3aja4 BCTaaANN

BbIOpaHHOW obOmactu  xumuu, xumuueckodIIK-1-n.2 BrpiOupaer skcnepuMeHTanbHbIE H
TEXHOJIOTUHU WJIM CMEKHBIX C XUMHUEHN HayKaX  [pacuyeTHO-TEOPETUUECKHE METOIbI PEIICHHUS
[MOCTABJIEHHOM 3a/Ja4u UCXOMS M3 HMMEIOLIUXCS
MaTEpUAIbHBIX U BPEMEHHBIX PECYPCOB

I[IK-2-n1  Cnocoben mnpoBoauth mnareHTHO-IIK-2-H.1 IIpoBoaut HIOMCK]
MH(OPMaLlMOHHBIE HCCIIEI0BAaHUS B BHIOpAaHHOM|CIEIMATU3UPOBAHHOMN nHpopmanuu B
00J1aCTH XMMUU H/UITH CMEKHBIX HAayK MaTeHTHO-MH(POPMALIMOHHBIX 0a3aX JaHHbIX

B pe3ynbpTaTe u3ydeHus TUCIUTUIMHBI 00YJYarOIIUics JOMKEH:

3namep:

— Ba)KHeﬁMHe IIOHATHUIA nu 3aKOHbI XHWMUH, K.]'IaCCI/I(bI/IKaL[I/IIO nu HOMeHK.]'IaTypy
BBICOKOMOJ'IeKy.TIﬂpHBIX COCIMHCHUH,

— (1)I/I3I/IKO-XI/IMI/I‘—IeCKHe CBOﬁCTBa BI)ICOKOMOJ'IeKy.]'IﬂpHBIX COG)II/IHGHI/Iﬁ;

- KJIIOY€EBEIE (bakTopsl, BIIUSAIOILIHE Ha (UBUKO-XMMHUYECKHE CBOIiCcTBa
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BBICOKOMOJIEKYJIIPHBIX COETMHEHNUH;

— CYIIHOCTh B@KHEHIINX XUMUYECKUX, (PU3NKO-XUMHUYECKHX U (PU3UYECKUX METOIOB
aHaJM3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUIH;

- OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUH U TPUEMBI UX OUUCTKH;
— IpaBUiIa TEXHUKU 0€30MacCHOCTH NPU paboTe B XMMUYECKOH J1TaOOpaTOpHH.

Ymems:

- aHAJM3UPOBATh  CIPABOYHYIO JIUTEPATypy MO  (PU3HKO-XMMHUYECKUM CBOMCTBAM
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH;

- IUTAHUPOBATh M OCYILECTBIIATh XUMHUYECKHI IKCTIEPUMEHT.

Bnaoemp:

- OCHOBHBIMH PacUETHBIMH YPaBHEHUSIMHU, IPAaBUIIAMH U 3aKOHAMH XUMUHU;

- CTaTUCTHUYECKOW 00pabOTKOM 3KCTIEPUMEHTAIBHBIX TaHHBIX

3. KpaTkoe coaep:xxanue 1MCUHIIHHbI
Mooynv 1 «Ilonyuenue cunmemuueckux blCOKOMONLEKYIAPHLIX COCOUHEHULLY

J 3HAKOMCTBO C y4€OHBIMU J1a00paTOPUSIMU U IIpaBUJIAMU TEXHUKU 0€30I1aCHOCTH

. [TonukoHaeHcaus GpeHona ¢ anbIeruiaMmu

. [TonydyeHue MOueBUHO- (pOpMaNbIETUIHON CMOJIBI 110 PEeaKIUH MTOJUKOHICHCALUU

. [Tony4yenne aHUIMHO-(POPMaIbIETUIHBIX CMOJ

J [Tonydyenue  moNMaMUAHBIX CMOJI

Mooyns 2 «Xumuueckue peakyuu u pusuueckue cOUCMEA 8bICOKOMONIEKYIAPHBIX COCOUHEHUTL
. [Tony4yenue pezopuuH-GOpManbIErHIHBIX CMOI

. [Noyuenue cMoOIIBI U3 YPOTPONMHA U (heHOoIIa

4. O0beM y4eOHOH THCHHILINHBI

" B 3auerHbix | B akagem.
Buabi yueOHoli padoTsl
eTHHHIIAX yacax

O0mas TpPyA0eMKOCTh THCHUILIMHBI 110 y4e0HOMY IJIAHY 4 144
KonrakTHas padora (KP): 3,1 112
JlaGopatopHbie paboTs! (JIaOP) 3,1 112
CamocrosiTeibHas padora (CP): 0,9 32
Buj koHTpoOSIA: 3auer

. B 3ayerHbIX | B acTponom.
Buabl yueOHoli padoTnl

eTMHHUIAX yacax
O01as TPYA0eMKOCTh TMCUMILIMHBI 0 Y4eOHOMY IJIaHY 4 108
KonrakThas padora (KP): 3,1 84
JTaGopaTopusie padotsl (JIaOP) 3,1 84
CamocrositenbHas padora (CP): 0,9 24
Buja xonTpoJs: 3auer

AHHOTanus padouell mporpaMmbl AUCIUTIITNHBI
«Kpucramnoxumus»

1. Heap AuCHMIIMHBL: - GOPMUPOBAHUE Y CTYJICHTOB MPEJCTABICHUS O BHYTPEHHEM CTPOCHHUH
TBEPJOrO Tejla M B3aUMOCBSI3U €r0 BHYTPEHHErOo CTPOEHHUs C BHeIHed ¢opmoill u (usmko-
XUMHUYECKHMMHU CBOMCTBAMHU JUISl CO3/1aHUS (PYHKIMOHAIBHBIX MaTepHAaJIOB.

2. B pe3syabTare ndydyeHus JAUCHUILIMHBI 00y4aOLIMICA 110 MpOorpaMMe crenuaJnuTera
JMOJIKEH:

Obnadams CIEeaYIOMMMA KOMIIETEHIIASMH:
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dopmupyemMbie KOMIIETEHIIUH

NHauKaToOpbl 10CTHKEHUSI KOMITeTeHIM i

YK-6. CriocobeH onpeaensTh U peain30BbIBATh
[PUOPHUTETBI COOCTBCHHOW JESTENIbHOCTH H
CriocoObl €€ COBEPLICHCTBOBAHHMS HA OCHOBE
CaMOOILICHKA U O0pa3oBaHMs B TEUYEHUE BCeEH
PKU3HU

YK-6.1. OuneHuBaeTr cBOM pecypcsl M HX
Tpeneibl (IM4HOCTHBIE, CUTYaTUBHBIE,
BPEMEHHbIE), ONTUMAJIbHO HX HCIIOJIB3YET AJIs
YCIIELLTHOTO BBIIIOJHEHUS IOPYUYEHHOI'O 3aaHUsI

I[IK-1-u CnocobeH mnaHupoBaTh paboOTy H

[1K-1-n.2 BriOupaer sKcrepuMEHTaIbHBIE U

BbIOMpPATh  aJCKBAaTHbIE METOJbl  PELICHUSPACUETHO-TEOPETUYECKUE METO/Abl  PELICHMs
Hay4YHO-UCCIIEI0BATENbCKUX 3az1a4 BIIOCTABJICHHOW 3a/lauydl UCXOAs M3 HUMEIOLUXCs
BbIOPaHHOW 00JaCTH  XUMMM, XHMHYECKOHMAaTepHaIbHBIX U BPEMEHHBIX PECYpPCOB
TEXHOJIOTUHU WJIM CMEXHBIX C XUMHUEHN HayKax
IIK-3-1 Criocoben Ha ocHoBe kputHueckoro[lIK-3-n.2 Omnpenensier BO3MOJKHBIE
aHamu3a pesyiabraroB HUP  u  HHWOKPaanpaBnenus pa3Butus paOoT U NEPCIEKTUBBI
OLIEHUBATh IE€PCIEKTUBbl HX IPAKTUYECKOIONPAKTUYECKOI0  NPUMEHEHUS  IOJIyYEHHBIX
NpPUMEHEHUS W TNPOAOJDKEHHs  paboT  Bpe3ysIbTaTOB
BbIODaHHOW 00JaCTH  XUMMM, XHUMHUYECKOH
TEXHOJIOTUH UM CMEKHBIX C XUMHUEH HayKax
B pesynbraTe uzyueHust JUCUUIUIMHBI 00y4YaroIUHCs TOJKEH:

3namo:
® OCHOBHbBIC 3aKOHbl U TOHATUS KpUCTAIOrpauu, KpPUCTALIIOXMMHUH, MHMHEPAIOTHMU U
nerporpaduu;

® 00IITME TPUHIIMITHI KJTacCU(DUKAIIMH KPUCTALTUHICCKUX CTPYKTYP;
® OCHOBHBIC METOJIBI MX W3YYCHHUsS HUCCIICJIOBAHUS KPUCTAUIOB M WX (PU3UKO-XUMUUYCCKUE
CBOIMCTBA.

Ymemes:
e peniarh 3aJa4M, CBSI3aHHbIE C ONIMCAHUEM CUMMETPUU U BHYTPEHHEN CTPYKTYPbI KPUCTAILIOB;
® yCTaHABIIMBATh B3aUMOCBS3b MEX]y KPHUCTAJUIMYECKON CTPYKTYpOH U (HU3MKO-XUMHUYECKHUMHU
CBOIMCTBaMH;
® [ICTIOJIB3YSl 3HAHUST OCHOBHBIX JIMATHOCTHYECKUX CBOWCTB MHMHEPAJIOB W TOPHBIX TOPOJ
MIPOBOJIUTH UX ONMHCAHUE;
® [ICTIOJIb30BAaTh  COBpEMEHHbIE VHTEepHET-pecypchl, TeMaTHueckue 0asbl
MOJICIMPOBAHME B TMPUKIAJHBIX M[POrpaMMax JUisli COCTaBIICHHUSI OIHMCAHUS
KPHUCTAJUIMYECKOTO BEIIECTBA.

Bnaoemo:
® HaBBbIKAMU UACHTU(UKAIIMHN BEIIECTBA MO TAHHBIM Kaue€CTBEHHOT'O PEHTI€HO(A30BOT0 aHAIN3a;
® METOJUKOW TIPOBENCHUSI KPUCTALUIOONTHYECKOTO M HMMMEPCHOHHOTO METOJOB aHalln3a
MUHEPAJIOB U UCKYCCTBEHHBIX KPUCTAINIMYECKUX MPOTYKTOB.

JaHHBIX u
3aJaHHOT'O

3. Kpartkoe coaep:kaHue JMCHUTIMHbI

Beenenne. Copepkanue u 3amaun Kypca. CBs3b KpUCTauIOrpaduu, KpUCTAJUIOXUMUH,
MUHEPAJIOTUU M TmeTporpaduu ¢ OOIIETeOPEeTUYECKUMH JUCHUIUIMHAMUA U ClIeUHaIbHBIMU
KypCaMH.

Pa3nen 1. Kpucranaorpagus

[TonsTe O KpucTaiax: KpUCTANIMYEecKass W MPOCTPAHCTBEHHAs PEIIETKH, XapaKTepHbIE
CBOWCTBA KPHMCTAJIOB, CUMMETPHs KaK MPUHIUN KIACCU(PHUKAIMUA KpPUCTAJUIOB, MOHATHE 00
M30TPONHBIX M  AHU3OTPONHBIX KpUCTaNIaX, MEXAyHapoJHas CHMBOJIMKA, I[paBUIIa
KpHUCTaIorpadu4eckoil yCTaHOBKH KPHUCTAJUIOB, cTepeorpaduueckue MPOeKUUH U MPOEKIUU
rpaHel KpUCTAIIOB.

@opMbl UACATBHBIX KPUCTAJUIOB: OCHOBHBIE 3aKOHBI KpUCTAJUIOrpaduu, MOHSATHUS MPOCTHIX U
KOMOMHHMPOBAHHBIX (JOPM OrpaHeHus, MPocThie GOPMbI OTPAHEHUS HU3LIECH, CpeAHEN U BbICIIEH
KaTeropui, CHMBOJI IPOCTON (hOPMBI.
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PeanbHble KpUCTAIBI: OCHOBHBIE METOJbl BBIPAIIMBAHUS KPUCTAIOB M3 pPAacTBOPOB H
paciuiaBoB, GOPMBI PEATbHBIX KPUCTAJLIIOB.

Pa3nen 2. Kpucramioxumus

Kpucrannoxumuueckre XapakTEepUCTUKU CTPYKTYPbl KPUCTAJJIOB: TOHATHE 00 3JIeMEHTax
CUMMETPUN KPUCTAIUIMYECKUX CTPYKTYp, pemierkax O. bpaB3 M mpocTpaHCTBEHHBIX IpyIIax
cummerpuu 1o E. C. @enopoy u A. lllendnucy, onpeaenenue yucia GopMyJIbHBIX €IUHUIL,
KOOpJMHAIIMOHHBIX YHUCEI M KOOPJAMHAIIMOHHBIX MHOIOIPAaHHUKOB, TI€KCaroHajbHas U
KyOuueckas IJIOTHEHIINEe YIIaKOBKHU, pacyeT PEHTT€HOBCKOM IJIOTHOCTH.

Knaccugpukanuss KpUCTAUIMYECKUX CTPYKTYp: OINUCAHWE OCHOBHBIX CTPYKTYPHBIX THIIOB
MPOCTHIX, OWHAPHBIX M CJIOXKHBIX COCAUHEHHM, MOHSITHS U30CTPYKTYPHOCTh, M30MOPPHU3M U
HOIUMOP(H3M, KPUCTAUIOXMMUYECKAs KJIACCU(HUKAIMS CHIUKATOB, OIHCAHUE CTPYKTYp
OCHOBHBIX MoJuUKaUui KpeMmHe3ema (KBapll, TPUIUMHT, KPHUCTOOATUT) M HEKOTOPBIX
CUJIMKATOB.

OcHoBHbBIE (PU3UKO-XMMUYECKHUE CBOWCTBA KPHUCTAJUIOB UM HMX B3aMMOCBSA3b CO CTPYKTYpPOH U
TUIIOM XHMHYECKOH CBsi3u. COBpeMEHHBIE METOABl HCCIeNOBaHMA KpucTauioB. OoOmue
NPEJICTAaBICHUS. O PEHTICHOBCKMX METO/JaX aHalu3a W KaueCTBEHHOM PEHTreHo(ha30BOM
aHaJIM3€e, NACHTU(PUKALUS BEIIECTBA 10 JaHHBIM PEHTI€HO(]Aa30BOro METO/1a aHAJIN3A.

3. MuHnepaJjiorusi u nerporpagus

OOmme cBeneHUsT O MHUHEpaiax: KIACCH(PHUKAIHUg MHHEPAIOB MO XHMHYECKOMY COCTaBy H
OCHOBHBIE MPEJICTABUTENN PAa3HBIX KIIACCOB, AMATHOCTUYECKUE CBOWCTBA MHHEPAIOB (TE€HE3HUC,
MOpGOJIOTHsI, XHMHYECKHH COCTaB, IIBET, I[IBET YEpPThl, OJECK, TBEPAOCTh, CHANHOCTB,
MPO3PAaYHOCTh, IUIOTHOCTH). OmnpeneneHre MHHEPAIOB MO UX  (U3HKO-MEXaHHUYECKUM
CBOMCTBAaM.

[TonsTe O TOPHBIX MOPOAAX: CHUCTEMATHKAa TOPHBIX IMOPOJ MO TEHE3UCY, KiIacCH(pUKalus
MarMaTU4ecKuX M OCaJ0YHbIX TOPHBIX MOPOJ, ONUCAHHE IPEACTABUTENEH pPAa3HBIX THUIIOB
TOPHBIX MOPOJ, OCHOBHBIE XapaKTEPUCTUKU TOPHBIX MOPOA (T€HE3HC, MUHEPATbHBIA COCTaB,
CTPYKTYypa, TEKCTypa, TBEPJOCTb, IJIOTHOCTh TOPHBIX 1opox). OnpeneneHne ropHeIX MOpoJ 1o
uX (pU3NKO-MEXaHMYECKUM CBONCTBAM.

4. MeTo/bl ONITHYECKOI0 AHAJIN3Aa TBEPABIX BeLECTB

OcHOBHBIE MOHATHS ONTHYECKOIO aHaliW3a TBEPABIX BEIIECTB: MOJApHU3aLMs W JBOMHOE
Jy4yenpeIoMIIeHUE CBETa B KPUCTAJUIAX, [TOKA3aTeNH MPEIOMIICHUS, ONTUYECKUE MHIUKATPUCHI
KpUCTAJUIOB BBICHIEH, CpEeHEH M HU3LIEH KAaTErOopuH, NUCIEPCUsS WHIUKATPUCHI, aHU30TPOIUS
MIOTJIOIICHHS CBETa KPUCTAIaMHU (TIJIEOXPOU3M).

Knaccudukaiys MUKpPOCKOTIOB M X BO3MOXKHOCTH JIJISl UCCIIEIOBAHUS KPUCTAJUIMYECKUX U
aMOop(HBIX BEUIECTB, B TOM YUCIIE U NETPOrpaduyecKoro aHaiau3a MUHEPAIOB U TOPHBIX MOPO/.
Kpucrannoontuyeckuii ¥ IMMEPCHOHHBIA METOJbl aHAJIN3a MUHEPAJIOB U HCKYCCTBEHHBIX
KPUCTAIIMYECKUX MPOAYKTOB (CTEKIIa, KEPAMHUKH, KIIMHKEPOB).

4. O0beM yueOHOH AU CHUIIINHBI

. B 3auerHbix | B akagem.
Buabl yueOHol padboThI

eTHHMIIAX yacax
OO0mas TpPyA0eMKOCTh JHUCHUIIMHBI 110 y4eOHOMY IJIAHY 3 108
KonTakTHas padora (KP): 1,3 48
Jlexumm (JIek) 0,9 32
[Tpaktnyeckue 3anstus (I113) 0,4 16
CamocrositesbHas padora (CP): 0,7 24
Bu1 KOHTPOJIA: IK3aMeH 1 36

. B 3auerHbIX | B acTponom.
Buabl yueoHoii padoThI

[S1870:0701¢:D.4 qacax
O0uIas TPYA0€MKOCTh TUCHHUILIMHBI 110 y4e0HOMY ILUIaHy 3 81
KonTaktHas padora (KP): 1,3 36
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Jlexmm (JIek) 0,9 24
[Ipaktuueckue 3ansatus (I13) 0,4 12
CamocrositesbHast padora (CP): 0,7 18
Bua KOHTPOJIS: SK3aMeH 1 27

AHHOTanus pabodeii mporpaMmbl JUCIUILTUHBI

«CTtpoenue

1

BeIIECTBA»

HCJIL AUCHUILIMHBI: - U3YYCHUC BOIIPOCOB TCOPUU XMMHYECKOM CBI3U U SJICKTPOHHOI'O

CTpOEHUsI MOJIEKYJl. B HeM ocoboe BHUMaHME YyIeNseTcs YYCHHIO O CHMMETPHH, TEOPUH TPYIIII,
a TaK)Ke UCIOJIb30BAHUIO JAHHBIX MIOHATUN B TEOPUH XMMHYECKOIO CTPOCHHUS.

2. B pe3yabTaTe n3ydyeHus AUCHUIIMHBI
JOJIZKEH
Obnadams CleayONMMU KOMIIETEHUIUSIMHU:

oﬁyqalomni/ica o nmporpamMme CrieliuaJinTera

®opmupyeMbie KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHUS KOMIeTeHIH i

YK-1. CnocobeH ocCymecTBIsATh KPUTHUYECKUU
aHaM3 TMPOOJIEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOTI'0 noaxoza, BbIpa0aThIBATH
CTpPATEruI0 NEUCTBUI

YK-1.1. Ananu3upyet npoOJEeMHYIO CHTYaIHIO
KaK CHUCTEMY, BBIABISS €€ COCTaBIAIOLIME U
CBSI3M MEXAY HUMU

IIK-1-1 CnocobeH 1uiaHupoBaTh padoTy WU
BBIOUPATh  aJCKBATHBIC  METOJbl  PEIICHUS
HAYYHO-HUCCIIEIOBATEIIbCKAX 3aga4 B
BHIOpAaHHOW  O00JIaCTH  XHUMHH,
TEXHOJIOTUHU MJIM CMEKHBIX C XMMHUEH HayKax

XHMH‘I@CKOIZIP&C‘IGTHO'TG OPCTUUCCKUC

1K-1-n.1 Cocrasisier o0mui IUI1aH
MCCIE0BAHNUS U JETaabHbIE IUIAHBI OTIEIbHBIX]
cTagui

IK-1-0.2 BpiOupaeT >KCIEPUMEHTAIbHBIC H
METOJbI  PEIICHUs]
[TOCTABJICHHOHN 3aJa4d HCXOIS U3 HMEIOIIUXCS
MaTepHaIbHBIX U BDEMEHHBIX PECYPCOB

B pesynbpraTe n3ydeHus TMCUUIUIMHBI 00y4aromuics JOMKEH:

3namo:
OCHOBHBIE

COCTaBJIAOIIUEC

MEXMOJIEKYIIAPHBIX

B3aNMOJICHCTBHH, CTpOCHHE

KOH/ICHCUPOBAaHHBIX (a3 (KuakocTeil, aMOpP(HBIX BEIECTB, KPUCTAIOB M Me30(a3) U HX

ITOBEPXHOCTEH;
METOJ KOHCTaHT 3KpaHupoBanus Crenrepa;
CHUMBOJIMKY aTOMHBIX TEPMOB;

Ymemes:

TCOPCTUICCKHUEC OCHOBBI METOJa MO B BApHUAHTC XIOKKE.

BBIYUCIIATH QHCPIUHU JJICKTPOHOB B MHOTO3JICKTPOHHBIX CUCTCMAX;

- HIpPOBOAUTH 0003HaYCHUS TEPMOB aTOMOB B OCHOBHOM COCTOSHHUH 11O UX BJICKTPOHHBIM

dbopmymnam;

MIPOU3BOINTH BBIUYUCIICHUS TTOPSIIKOB CBSI3EH,
HCIOJIb30BaTh OCHOBHBIE MMOHATHSI TEOPUU CH
CBS3H B KOMIUIEKCHBIX COEINHEHUSX.

Bnaoemo:

NPECTaBIATh IpaMueCcKy MOJSIpHbIE JUarpaMMbl BOJIHOBBIX (DYHKIIHIA;

3¢ (HEKTUBHBIX 3apsII0B AaTOMOB;
MMETPHUU JJIs1 UHTEPIIPETAUU XUMUYECKON

YETKHUM IIPEJCTaBICHUEM O pe3yipTaTax pemeHns ypaBHeHus llpennHrepa mius pazaudHbIX

COCTOSIHUM QJICKTPOHA B OAHOJJICKTPOHHBIX CUCTECMAX.

3. KpaTkoe conepkaHue I CHUIIMHBI:

Paznen 1. Teopusi xumuueckoro crpoenusi. KBaHToBo-MexaHn4yeckoe OMcaHue aToMa
BOJ0PO/A (0AHOIJIEKTPOHHBIX HOHOB) U MHOT'03JIEKTPOHHBIX ATOMOB

OIIHOSJ'ICI(TpOHHBIC BOJIHOBBIC q)YHKI_II/II/I aToMa

BOAOpOOA. KBanToBbIC CcOCTOSHHS OJICKTPOHA.
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Pemenune ypaBuenus lpeaunrepa ajisi OHOAJIEKTPOHHOTO aTOMa.

Copnepxanue noHATHH '"cTpoeHue BeniecTBa"' M "CTpyKTypa BemiecTBa'. PasinuHble acneKTbl
TepMHHA '"CTPOCHME MOJEKYN'": TOMOJOTUYECKUNA, TeOMETPUUYECKUN, BJIECKTPOHHBIA U Ap.
YnopsiioueHHbIE M HEYNOPSAOYEHHBIE CTPYKTYpPhl KOHAEGHCHPOBAHHBIX (a3. OOmmii 00630p
METOJOB JKCIIEPUMEHTAIILHOTO U TEOPETHYECKOTO HM3Y4YECHMsI CTPOEHUS MOJEKYJI U CTPOCHUS
BELIECTB.

OCHOBBI KJIACCUYECKONW TEOPUH XUMHUYECKOTO CTpOCHHs. OCHOBHBIE MOJIOKCHUS KIACCUYECKON
TEOPUU XUMHUYECKOIO CTPOECHUs. MOJEKyIspHbIE MOJEIN Pa3IM4YHOIO YPOBHSA B COBPEMEHHOM
TEOPUM XHMMHUYecKoro crpoeHus. CrpykrypHas ¢opmyna u rpad MoJekyisl. BennduHsl,
OTIPENIENAIONINE TEOMETPUUECKYI0 KOH(MUTYPAIIMI0 MOJIEKYJbI: MEXBbsAJCpHBIE PACCTOSHHUS,
BAJICHTHBIC YTJIbI, IBYyTPaHHbIE U TOPCUOHHBIE yribl. BHyTpeHHee Bpamenue. Konpopmanuu
MOJIEKYII.

Bonnosoe ypaBaenue lllpeaunrepa — 0CHOBHOM MOCTYJIAT KBAHTOBOM MEXAHUKHU.

OcHOBHbIE OHATHUS ¥ IPUHIUIIBI KBAHTOBOM XUMUHU.

PesynbTatsl pemenns ypasuenus Lllpenunrepa mis aroma Bogopoza. [IpeodpazoBanue
KOOpAMHAT U pa3/ielcHue nepeMeHHblX. AHanus @-, O- u paguanbHOro ypasHeHuil. KBaHTOBBIE
COCTOSIHUS 3JIEKTPOHA B aTOMe Bojiopoa. CriuH anekTpoHa. DxcnepuMeHT ltepna u I'epiaxa.
BonHoBble (QyHKLIMM »3IEKTpOHa B aroMe BoJOpoJa. AHalIM3 pajuajbHOM U  YIJIIOBOM
COCTABIIIONINX COOCTBEHHBIX (DYHKIIM 3JEKTPOHOB B aToMe BOIOPOAA JUIS Pa3IMYHBIX
3HaueHui N. OyHKIHUK paJuaIbHOTO U YIJIOBOTO PACHPEIEIICHUs BEPOATHOCTH 3JIEKTPOHOB UL
pa3IUYHbIX COCTOAHUN. KOHTYpHBIE M MOJSpPHBIE AMArpaMMbl 3JEKTPOHHBIX IJIOTHOCTEH JUIS
BOJIOPOJIONIOA00HBIX opOuTaneil. CUMMeTpusi aTOMHBIX OpOUTasIEH.

Mexannueckass Mozenb MOJIeKysbl. [loTeHnumansl mapHeIX — B3auMoaeucTBUH. Merox
MOJIEKYJISIPHOM MEXaHUKHU IIPHU aHAJIU3€ CTPOCHUS MOJIEKYIL.

Meton Xaptpu-®oxka. BomHoBbie pynkiuu no Xaprpu-DPoky. [IpubnmkeHHbI METO peIeHUs
ypaBHeHus lllpenunrepa u TouHOCTH 3TOr0 NpUOIMKEHUs. PaccMoTpeHre IBUKEHNUS 3JIEKTPOHA
B OIIPEACICHHOM MOJIEJIbHOM ITOTCHIIUAJIE.

MHOro3/IeKTpOHHbBIE aTOMBI U IEPUOAMYECKAs CHCTEMa XUMHUYECKUX 3jieMeHTOB. lloHsATue o
MeToJIe camocoriiacoBaHHoro nosst. BonHossie pynkuuu Cneiitepa. [IpaBuna Cnelitepa. Pacuer
DHEPrUM DJEKTPOHOB MW DHEPIMM MOHHM3allMd aTOMOB C IIOMOIIBIO METOAAa KOHCTaHT
SKpaHUPOBAHUSI.

Paznen 2. DaexkTponnoe crpoenune atomoB U I[lepuoanyeckuii 3aKoH.

[Mpunuun Ilaynn kak QyHAaMEHTaIbHBIM NPUHLMI KBAHTOBOW MexaHUKU. CrenctBus u3
npuHuuna Ilaymnm.

[lpaBuna Xynma. Tlopsmok 3amonmuenust opoutanei. [lonsrtue mymnpTurieTHocTH. [loHsATHE
BBIPO>KJIEHHOT'O COCTOSIHUS.

CuMBONMKa TEpPMOB aToMOB. ATOMHBIE CHEKTPHl W CHUMBOJIBI TepMOB. Pa3perieHHble
sHepreTuyeckue cocrosHus mo Pacceny-Caynuepcy (I-S-«cBsizb»). IloHsiTHE O J-j-«CBSI3M».
BexTopHas monenb aroma. DNeKTpOHHbIE KOH(UTYpallMi aTOMOB M 00O3Hau€HUsl UX TEPMOB B
OCHOBHOM COCTOSIHHH.

DneKTpuuecKue U MarHUTHbIE CBOWCTBA. [IOCTOSIHHBIE BHEIIHUE 3JEKTPUUECKOE U MArHUTHOE
noJis. J{MIOJIbHBIT MOMEHT M NOJSPU3YEMOCTb MOJIEKYJ, MArHUTHBIH MOMEHT M MAarHUTHas
BOCITPUUMYHUBOCTE MosieKyll. Dddextrr [llTapka u 3eemana. MarautHo- pe3onancusie (DIIP u
SMP) wmetonpl HccleNOBaHUSA CTPOeHUs MosieKyd. OmnThueckue  CHEKTphl  MOJIEKYIL.
BepostHoCcTH mepexo0B U MpaBuiia 0TOOpa MpH Mepexojax Mexay pa3InyHbIMU KBAaHTOBBIMU
COCTOSTHUSIMU MOJIEKYI. CBA3b CIIEKTPOB MOJIEKYJI C UX cTpoeHueM. OnpeneneHue CTpyKTYPHbBIX
XapaKTEPUCTHK MOJIEKYJI U3 CIIEKTPOCKOITUYECKUX JTaHHBIX.

Pa3nen 3. Ucnonb3oBaHue MeTOAa MOJICKYJISPHBIX OpOUTAJIeil M TEOPHM CHMMETPHH IS
ONMCAHUA XUMHYECKOH cBsA3H. CTpoeHUe KOHAEHCHPOBAaHHBIX (a3,

[TonsiTHe 0 MPUOIMKEHHBIX crloco0ax pemieHus ypasHeHus Lllpeannrepa — metoae BO3MyIeHUN
W BapualmoHHOM MeTojie. BekoBbie ypaBHeHHs. Teopusi MOJEKYISPHBIX  OpOUTAIICH.
Cummerpus, nepekpbiBaHue OpOUTaIel U KOHTYpHBIE AUarpaMMbl JIEKTPOHHOHN TUIOTHOCTHU ISt
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JIByX- 1 MHOTO aTOMHBIX MOJIeKyJ. Teopema Bupuana. Cpasaenne merogoB MO u BC.

Meron MO B Bapuante XIokkens. Tomojorudyeckue Marpuipl XIOKKENIs BEKOBOI'O
onpenenurensd. Pacuer 3((deKkTUBHBIX 3apsAOB, MHOPSAKOB CBSI3eH M HHAEKCa CBOOOIHON
BaJEHTHOCTH aTOMOB C JI€JOKaJM30BaHHON 7-CBA3bIO. [lopsoK CBSI3M U MEKAaTOMHOE
paccTosiHue.

CooTHoOIIEHHE MEXY JIEKTPOHHOM IUIOTHOCTBIO, MOPSAJIKOM CBSI3U U ee 3Hepruu. lloHsarue o
pacmmpeHHOM Mertone Xrkkend. Mcnomb3oBaHme Merona XIOKKEIs B CHCTEMax C
rerepoaTroMaMu.

[ToreHnuanbHble MOBEPXHOCTU BJIEKTPOHHBIX COCTOSHMM Mosiekys. Mx obmas cTpykTypa u
pasnuyHble TUOBL. PaBHOBecHble KOHHUrypamuu Mojekyd. CTpyKTypHas  H30MEpHs.
Ontuueckne u3zomepnl. KoneOanus mosiekyn. CpenHeKkBaJpaTUYHbIE CMEIIEHUS aTOMOB
(ammumutynel  konebanwmii). HopmanbHble KojeOaHUs, 4YacTOTHl HOPMAaJbHBIX KoJeOaHWH U
YacTOThl OCHOBHBIX KoJjieOaTenbHbIX nepexonoB. Kosebanus ¢ OOJBIION — aMILIUTYIOM.
Bpamenue monekyn kak 1enoro. PasnuyHble TUIBI MOJEKYJISPHBIX BOJYKOB. DJIEKTPOHHOE
cTpoeHue Mojekyi. MonekynspHble opOuTanu. MHTeprnperanus CTpOEHUsT MOJIEKY Ha OCHOBE
OpOUTATBEHBIX MOJIEICH.

OCHOBHBIE 3JIEMEHTHI U onepauuu cumMmeTpuu. ['pynmnel cumMmerpun. Kiaccuduxanus mosexysn
10 TOYEYHBIM I'PYIIIIaM CHUMMETPHH.

OOme cBoiiCTBa CUMMETPHH BOJHOBBIX (DYHKIIMH M MOTEHIHMAIBHBIX MOBEPXHOCTEH MOJIEKYJI.
Knaccugukaiuss KBaHTOBBIX COCTOSIHMM MOJEKYyl MO cUMMeTpuHu. CUMMETpHsl aTOMHBIX U
MOJIEKYJISIPHBIX OpOUTAaJIeH.

BiusiHue cuMMeTpuM paBHOBECHOM KOH(UIrypauuu sep Ha CBOHCTBa MOJIEKYl M HX
JMHAMUAYECKOE IOBe/eHNE (IUMOJbHBIA MOMEHT M MOMEHTHl MHEpUHH, (hopMa HOPMAaIbHBIX
KoJIeOaHUH, BBIPOXKIEHUE COCTOSHUM, cOXpaHEeHHe OpOUTAIbHOW CUMMETPHM NPU XUMHUYECKUX
peakuusx u T. 1.). OpOuTajibHble KOPPEISLUUOHHBIE TUAarPAMMBI.

[IpuBoauMBIE W HENPUBOAMMBIE NPEJACTABICHUS TOUEYHBIX TIPYNI CHUMMETpUU. Marpuiis
npeoOpa3oBaHus U MpPEACTaBICHHUE IPYNIbl CUMMeTpUn. HenpuBonumble MpeacTaBIeHUS U MX
o0o3HaueHust no Mamnukeny. OCHOBHbIE CBOMCTBa HENPUBOAUMBIX IpeacTaBieHUi. Tabnuiibt
XapaKkTepoB IPyII.

Onucanne XUMHYECKON CBSI3M B KOMIUIEKCHBIX COEIUHEHHUSX C HCIIOJIb30BAaHUEM TEOPUU
KPUCTAJIIMYECKOTO MOJISE M TEOPUU TOJISITUTaH0B.

Teopuss KPHUCTAIMYECKOrO TOJSA. 3aBHCUMOCTh OJHEPIUM pacUICIUICHUs Jurangamu -
opOuTanell KoMIUIeKCooOpa3zoBaTess OT pa3nyHbIX (AKTOpPOB. ODHEprus CcTabuiauzauuu
KPUCTAJZIMYECKUM IIOJIEM JIMTAHAOB B IOJAX pPa3sHOW cuUMMeTpuu. KoBaleHTHBIE CBSI3U B
koMmIuiekcax. Hedenokcernueckuil psg aurangoB. Dddext Sna-Temnepa u ero BiIUsSHUE Ha
CBOMCTBAa KOMIIJIEKCHBIX COEJUHEHUI.

[IpuMmeHeHre TeopuM CHUMMETPUU [UIsl OOBSCHEHUS XUMHUYECKOW CBSI3M B KOMILJIEKCHBIX
coeauHeHusXx. Teopust mosis JUraHgoB. MoseKylsipHble OpOMTaIM B KOMIIJIEKCHBIX HOHAaX.
OO6pa3oBaHue TT-CBSI3H B KOMITJICKCHBIX HOHAX.

Monekynbl NpPOCTBIX M KOOPAMHALIMOHHBIX HEOPraHM4eckux coenuHeHui. IlonusnepHbie
KOMIUIEKCHbIE coeMHEeHUs. XenaTbl. CTpoeHHe opraHuyeckux coenuHeHuil. IlonmsapaHsl.
DneMeHToOpraHnvYeckue coeauHeHus. MetawoneHsl. CoeAMHEHUs BKIIOUEHHs (KJIaTpatsbl).
Potakcans! u kateHanbl. @ynnepensl. [lonumeps! 1 6HOMOINMEPBHI.

Crpoenne KOHAECHCUPOBaHHBIX (a3. CTpyKTypHas KiIacCU(pHUKAIMs KOHICHCUPOBAHHBIX (a3.
NneansHple KpucTamuibl. KpucTaiiel ¢ HEMOJHON YHNOPSIOYEHHOCTBIO. JIOMEHHBIE CTPYKTYpHI.
Kunkue kpucramiel U apyrue mezodasbl. AMopdHble BemecTBa. Kuakoctu. OcoOeHHOCTH
CTPOEHHS MOJUMEPHBIX (a3.

Crpoenne xuakocTeil u amMop(dHbIX BemiecTB. MrHOBeHHass W KoseOaTeabHO- yCpeTHEHHas
CTPYKTYpa >KUJIKOCTH. ACCOLMAThI U KiacTephl B )KUIKOCTAX. COBpEMEHHbIE METO/IbI OITUCAHUS
CTPYKTYpBI xuakoctedl. diaykryanunun u koppensuuonHble ¢yHkuuu. Crenuduka amopdHOro
coctosiHus. CTpyKTypa HpPOCTBIX >KUAKOCTe. PacTBopbl HeanekTponutoB. CTpyKTypa BOABI U
BOJIHBIX pacTBOPOB. CTPYKTypa KUIKUX HIIEKTPOIUTOB. MurennooOpa3oBaHue U CTPOCHHE

132



MHULIEILI.

Crpoenne Me3oda3z. Onpenenenue me3odas. MeToasl u3ydeHus X CTpYKTyphl. Ilnactuueckue
kpuctayibl.  JKujakue  KpucTauibl — (HEMaTUKH, CMEKTHUKH, XOJIECTEpUKH U Jp.).
KuakokpuCcTaIIIMUECKOE COCTOSHUE B OMOJIOTHYECKUX CUCTEMAX.

Crpoenue kpuctamioB. Kpucrainmueckas pelierka U KpucTtajuimdeckas CTpykrypa. PeanbHbie
KpUCTaIbl. Tumbsl  JepeKToB B  pealnbHbIX Kpuctauiax. CuMMeTpus KpHCTaJLIOB.
Kpucrannorpadpuueckue TodeyHble TpPYNIbl CHUMMETPUH, THIBl PEIIETOK, IOHATHE O
IIPOCTPAHCTBEHHBIX TPYyNNAaX CUMMETPUU KPUCTAUIOB. ATOMHBIEC, MOHHBIE, MOJEKYJSPHBIE U
Jpyrue THUMbl KpUCTauIoB. llemodeuHble, CIOUCTBIE M KapKaCHbIE CTPYKTYphl. JlMHamuka
Kpuctajuimueckot  pemetku. @DoHoHHBIM  criekTp.  CTpoeHHe  TBEpABIX  PacTBOPOB.
VYnopsiioueHHbI€ TBEPAbIE PACTBOPBI.

[ToBepxHOCTh KOHACHCUPOBAHHBIX (a3. OCOOEHHOCTH CTPOCHHS MOBEPXHOCTH KPHCTAJIOB H
xuakocted. CTpyKTypa IpaHUIbl pa3jiesia KOHACHCUPOBAaHHBIX (Da3. Moiekynbl U KiacTepbl Ha
noBepxHocTH. CTPYKTypa aJicOPOIIMOHHBIX CIIOEB.

4. O0beM y4eOHOI THCIUIITHHBI

" B 3auernbix| B akaaem.
Buabl yueOHoli padoTsl
eIMHHIAX yacax
Oo0masi TPyA0eMKOCTh THCIIUILIHHBI 110 y4eOHOMY TJIAHY 3 108
KonTakTtHas padora (KP): 2,2 80
Jlexmn (JIek) 0,9 32
[TpakTiueckue 3ausatus (I113) 1,3 48
CamocrositeabHasi padora (CP): 0,8 28
Buja konTpoIIs: 3a4eT ¢ OLEHKOM

. B 3aueTHBIX B acTp.
Buabl yueOHoii padoThI p

eIMHULAX yacax
OO01asi TPYA0EMKOCTh THCHHUIIJIMHBI 10 Y4eOHOMY IVIAHY 3 81
KonrakThas padora (KP): 2,2 60
Jlexuuu (Jlek) 0,9 24
[Tpaktuyeckue 3ansatus (I13) 1,3 36
CamocrositenbHas padora (CP): 0,8 21
Buja koHTpoJIs: 3a4eT ¢ OLEHKOM

4.4.3 IucuMnmJIiMHbI BAPUATUBHOM YacTH (TUCHMILIMHBI IO BLIOOPY)
AHHOTa1us paboyeil mporpaMMbl TUCITUTUTMHBI
«PoJ1b IMYHOCTH B HCTOPUM JJIs1 XUMHUKOB»

1. Ieap TUCHUILIHHBI:

— (opmupoBaHUE y CTYIEHTOB KOMIUIEKCHOTO TPEJCTABICHUS O POJIM M MECTe JHYHOCTH B
HMCTOPUUYECKOM TIpoliecce, Oornee MoapoOHOro 3HAKOMCTBa ¢ OWorpadUuecKUMHU JTaHHBIMU
HUCTOPUYECKUX TEPCOHANNN, WX MACSITENbHOCTH U TBOPYECTBE B KOHKPETHO-UCTOPUYECKOM
MepHoJic M KOHTEKCTe KOHKPETHBIX BHYTPH M BHCITHETIOJUTHYCCKHX pealui, OMHMOKax W
MOJIBUTaX, IICHHOCTHBIX OPHUEHTUPAX M JAYXOBHO-HPABCTBEHHBIX HCKAHUSX, MOJBHKHHYECKOM
XapakTepe NeATeTbHOCTH, B3aUMOJICHCTBUH C IPYTUMH IIEPCOHATUSIMHU.

2. B pe3yJibTaTe n3yueHus JUCUUIJIMHBI 00y4AKOUIUICS MO MPorpaMMe crenuaaIuTeTa
J0JIZKEH

Obaadoams cIeAyIOUUMHI KOMITETEHITUSMU:

®opmupyeMble KOMIIETEHIUH NHauKaTOPHI OCTUKEHUSI KOMITeTEeHIIM I
YK-5. Criocoben ananusupoBath U yuuThiBaThYK-5.1. AHanusupyer BayKHEHIINE
pasHooOpasue KYJIBTYP B MIPOILIECCEUICOIOTHUECKUE M IEHHOCTHBIE CHCTEMBI,
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MEXKYJIbTYPHOTO B3aUMOICHCTBUS c(hOpMHUPOBABIIIMECS B XOJE HCTOPHUIECKOTO
pa3BUTHs; OOOCHOBBIBAET AaKTYaIbHOCTh HX|
WCIIOJIb30BAHUS TIPH COLMAIBHOM U
NpoQeCCHOHATHLHOM B3aHMOICHCTBUH

VYK-6.1. OrneHuBaeT CBOM pecypchl M HUX
NpeIeIIbl (JIMYHOCTHBIE, CUTYaTHBHBIC)
BpPEMEHHBIE), ONTHUMAJIbHO HMX HCHOJIB3YyeT s
YCIICIIHOTO BBIMOJIHEHHS TOPYYCHHOTO 3ajIaHNs]
YK-6.2. Omnpenensier PUOPHUTETHI
NpOPECCHOHATBPHOTO  pOCTa W CIIOCOOBI
COBEPILICHCTBOBAHUS COOCTBEHHOU
NeSITEJIPHOCTH  Ha OCHOBE CaMOOIICHKH 10
BEIOpAHHBIM KPUTEPUSIM

YK-6.3. BricTpauBaer THOKYFO
Mpo(eCCUOHATBHYIO TPACKTOPUIO, HUCIOJb3Ys
WHCTPYMEHTBI HEMpPEpPBHIBHOTO 00pa30BaHUs, O
Y4ETOM HAKOTIJICHHOTO OTIBITA
NpoeCCUOHATIBHOMN NIEATETLHOCTH U
MUHAMUYHO  W3MCHSIIOIIUXCS  TpeOOBaHMMA
pBIHKA Tpy/Ia

YK-6. CiocoGen orpenensits U pealn30BbIBaTH
[PUOPUTETHl COOCTBEHHOW JEATEINBHOCTH |
CrIocoOBl €€ COBEPLICHCTBOBAHHMS HA OCHOBE
CaMOOLICHKH U O00pa3oBaHMsI B TCUCHUE BCeif
PKN3HU

B pe3ynbrare uzyueHust JUCUUIUIMHBI 00yJaroIUHCs TOJKEH:

3name:

- OCHOBHBIE 3Tallbl U KJIIOUEBble COOBITUS McTopuM Poccum um mupa; ocoOeHHOCTH
pa3IMYHBIX KOHKPETHO-UCTOPUUECKUX TIEPUOJIOB;

- O6uorpaduueckue JaHHbIC BBIJAIOIINXCS JesITeIel 0Te4eCTBEHHON UCTOPHH;

- MOTHBBI IIOCTYIIKOB HCTOPUYECKHX JAEATENeH, BIUAHUE HX JEHCTBUM Ha XOJ
HCTOPUYECKOIO IIPOLIECCa;

- pa3IMyYHbIe TOUKU 3pEHUS] HA MECTO UCTOPUUECKHX NepcoHaNIni B ucTopuu OTedecTna.
Ymemes:

- COOTHOCHUTH OOIIME HMCTOPHUYECKUE MPOLECChl U OTHENbHbIE (AKTHI; BBISBIATH
CYILIECTBEHHbIE YEPThl HCTOPHUYECKHX IPOLIECCOB, SIBICHUW U COOBITUH; aHaIU3UPOBATh
COLIMAJIbHO-3HAYUMBIE MTPOOIIEMBI;

- ¢dbopMynHUpoBaTh W apryMEHTHPOBAHO OTCTAWBaTh COOCTBEHHYIO MO3UIHIO IO
Pa3INYHBIM NTPOOJIEMaM UCTOPHH.

Bnaoemp:

- IIPEACTABICHUAMH O POJIM TUYHOCTU B UCTOPHH;

- KaTE€rOpUIHO-NIOHSTUHHBIM aIllapaToM U3y4aeMOM TUCLUIUINHBI;

- HaBBIKAMM aHAJIN3a UICTOPUYECKUX UCTOUYHHUKOB.

3. Kpatkoe coaep:kaHue kypca

Bseoenue. 3aoauu cneyxypca. Ero HayuHas U MHPOBO33peHUYECKass cocTaBistomue. OCHOBBI
MCTOYHUKOBEAUECKUX 3HAHUN. CBENEHUS O KHA3BSAX B PYCCKOM JIETONHUCHOM Tpaauuuu. XKutue
CBATBIX KaK UICTOPUYECKUN UCTOYHHUK. /[HEBHUKM M MUChbMa KaK UCTOPUUYECKHI MCTOYHHK. B. H.
TarumeB kak nuoHep HcTopuyeckoi Hayku. boppba M. B. JlomoHOcOBa ¢ HOpPMaHHCKON
Teopuelt u e¢ aBropamu. Benukue yuensie-uctopuku: H. M. Kapamsun; C. M. Conosses; 1. E.
3abenun; B. O. Knrouesckuii; JI. H. I'ymunes; H. M. Ipyxunun; H. 5. Diinensman u ero xxasp
JKU3HEONMCAHNS N3BECTHBIX UCTOPUYECKUX JINYHOCTEM.

Moayns 1. Ot Pycm s3siueckoit k Pycu xpucrtuanckoil. Kussp-outens CasiTocnas -
IIPEOJIOJIEHUE XPECTOMAaTUHHOIO IJISHIA U PAa3HbIE OLICHKU €ro JESATEIbHOCTH B UCTOPHUYECKOM
Hayke; KHAruHs Onbra — mepBas XpUCTHAaHKAa M aBTOpP HAJIOTOBOW pedopMbl, JIETONHUCHBIE
ceegenus o Heit; Branumup | Kpecturens — oT BapBapcTBa K XpUCTHAHCTBY; SpociaB Myapbrit
— Oopsba 3a Bnacth; pedopMbl; BKIax B (GOPMHUPOBAHUE JPEBHEPYCCKOH KYJIBTYPHOM
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napaJurMbl; 3aKOHOJATENBCTBO SIpociasa.

Mooyns 2. Pycckoe monauwiecmgo u pycckue ceamvie. CBstble bopuc u I'me® kak CHMBOJIBI
PYCCKOl BOMHCKOM CJaBbl, OLEHKAa MX IOJBHUra C TOYKH 3PEHUS PYCCKOTO CPEIHEBEKOBOIO
MeHTauTeTa; MuTponoyaut Minapuon u ero «CioBo o 3akoHe u biarogatuy»; xxutue @eogocust
[Teuepckoro; Cepruii PagoHeXCKkuil — MyXOBHBIA CHUMBOJ PycH, «Ur'yMeH 3eMJId PYCCKOM»;
Kupunn benoszepckuii — ocHoBarenb benosepckoil oOuTenn U HOBBIX MPHUHIUIIOB MOHAIIECKOM
)KU3HA M €ro CIHOJBW)XHUKH; KHs3b-MydeHUK Muxaun SApociaBuy TBepckoil; ONmpUYHBIN
mutponosuT Pumunn (KoaplueB), ero IyxXxoBHBIM NpoTecT NpoTHB moautuku HBana 1V,
natpuapx I'epMoreH u ero pojib B OpraHu3alMy CONPOTHUBJIEHUS IOJBCKUM HHTEPBEHTaM B
CmyTHOE Bpems.

Mooynv 3. Pycckue kuazvs — 3awumuuxu Omeuecmea. Bnagumup MoHomax, ero 6opnba 3a
MPEo0JICHUE TEHIEHIMI pa3apobieHHocTd Pycu, BoeHHbIE MOXO0nbl, «YcTaB Bnagumup
Bceeonmognua» u «lloydenue nersm». Benwkuii kHa3b Asekcanap HeBckuii — «moOexaal, HO
HernoOenuM ObuT»; BenUKUN KHs3b Jmutpuit MBanoBuu Jlonckoil; kHs3p Muxaun MBanoBuu
BopoteiHckuii — cnacurens OteudectBa. Kusizp Muxaun BacuibeBuu Cxonun-Ilyiickuii, ero
’)KA3Hb U BOCHHBIN T€HUM.

Mooyns 4. [laponu pycckotl eounckotli ciagvl. A. B. CyBOpoB — MONKOBOJIEI], HE MPOUTPABIIUI
Hu oxHoi OuTBbl. KHs3p I'. A. IloTemkuH — Hew3BecTHbIe (akThl 00 H3BECTHOM YEIOBEKE.
I'enepan M. A. Munopanosuu — «CyBopoBa nutoMel ciiaBbl». ['eHuansabie GiotoBoAisl O. O.
VYmakos u I1. C. Haxumos.

Mooynv 5. Poccutickue umnepamopul u ux cnoodsudichuxu. Anexcauap JlanumnoBny MeHIIUKOB U
®eodan [IpokonoBUY — UCIIOIHUTEND U UE0NOr NeTpoBckux pedopm. E. P. JlamkoBa — «iryu
cBeTa B TeMHOM mnapctee»? Pedopmarop M. M. Cnepanckwmii: oT ciaBbl K n3rHanmoo. M. X.
PeliTepH — reHMil WM «pacTpaTUMK POCCUHCUX TeppuTOopuii»?; «Bam HyXHBI BeIUKHE
NOTPsICEHUs, MHE HY)KHa Benukas Poccus» - xxus3Hp u nesnus [1. A. CronbinuHa.

Mooyne 6. «Cepebpsanviii 6ex» pycckou Kyibmypsl. PycCKHl MOIEPHHU3M B KYJIbType.
Hanpapnenust B mo’3uu, uX BUAHEWIINE NpeAcTaBUTeNn. Pycckuit MoepH B U300pa3sUTEIbHOM
uckyccrse. [ledarenpHocTs KHArMHU M. K. TeHnmeBon 1o noaiepxke pycCKUX XYAOKHHUKOB U
HOMYJSPU3aLlUd  pyccKoro HckycctBa B EBpome. Pycckue O6aroTBopuTend M MeEICHATHI.
®dunocodekas mbicib «CepedpsiHoro Beka». M3narensckoe neno B koHue XIX - Hauane XX Beka
Mooyne 7. /lyxosnoe passumue cogemckozo obwecmea 6 60-e¢ — 80-e 2o0bi. «OTTenensy B
coBeTCKOW KynbType. Bnamumup Beiconkuii — pynop rpaxkaaHckoro mpotecra. CoBeTckast
catupa: A. Paiikun. [luccunentckoe npuxenue: A. I'amud, A. CaxapoB. ABTOpCKas NECHS Kak
SBJIEHUE B UJICOJIOTUHU U KYJIbTYpE, HallpaBJICHUs, HauOO0Jee N3BECTHBIE NPEACTABUTEIH.

Mooyne 8. Konomenckoe — namsamuux apxumekmypwvl, UCMOpUlU, NPUpoobl, KYIbMypbl.
Okckypeuss B Mysel-ycanab0y Komomenckoe. KojomeHckoe - 3acThiBliee B KaMHE PYCCKOE
cpenHeBeKoBbe. HoBbIe TEHACHIIMM B apXUTEKTYpE - LIATPOBBIA CTUJIb B XpPaMOBOM 30/J4ECTBE.
3HakoMcTBO ¢ ObIToM pycckux uapeit. Ilerp [ImutpueBnu bapaHoBckuii — ocHOBaTenb Mys3es-
ycanp0el Komomenckoe. Wcropuueckue coObiTus Ha Tepputopun KonomeHckoro u ux
YYaCTHUKH.

4. O0beM y4eOHOI THCIUITHHBI

. B 3auernbix | B akagem.
Buabl yueOHol padoTsI
eIMHHIAX yacax
O01as TPYA0€eMKOCTb TMCHUILIUHBI M0 Y4eOHOMY IJIaHY 2 72
AyIMTOPHBIE 3aAHSITHS: 1,3 48
Jlexmun 0,9 32
[[pakTrueckue 3aHATUS 0,4 16
CamocrosiTeibHas padora: 0,7 24
Bujx xouTpoas: 3auer
. B 3aueTHBIX B acTp.
Buabl yueOHol padoTsl P
eIMHHIAX yacax
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OO0uast TPYA0EeMKOCTh THCHHILUIMHBI 110 Y4eOHOMY IUIaHY 2 54
AYyIUTOpPHBIE 3aHATHUS: 1,3 36
Jlexiuu 0,9 24
[[pakTHueckue 3aHATUS 0,4 12
CamocrosiTeibHass padora: 0,7 18
Bua koHTpoOJIS: 3auer

AnHOTams paboyeil mporpaMMbl JUCIUTLIHHEI
«KyJabTypoJiorusi Uisi XHMHKOBY
1. Ieab AUCHMNIMHBI:
- NpHOOpETEeHHE CTYACHTAMU KOMIUICKCHBIX 3HAaHMH O NPUHLOUIAX U 3aKOHOMEPHOCTSX
(yHKIMOHUPOBAHUS KYJIBTYPHI B 00IIECTBE, (HOPMUPOBAHHE HIMPOKOTO CIIEKTpa HEHHOCTHBIX
OpHEHTalNi, BOCIIUTAaHWE TEPIHMOCTH M YBXKECHHUS K CHCTEMaM HJICaJIOB M IIEHHOCTEH JIPyroro
KyJBTYPHOTO THIIa, HHTEJJIEKTYAJIbHOE ¥ HDABCTBEHHOE PA3BUTHUE CTY/ACHTOB.

2. B pe3yabTare u3ydeHUsl TUCHUILUIMHBI O0yYalolMiicsi MO MporpaMme CHenHATUTETA
JTOJIZKEH:
Obnadams CIeayONMMU KOMIIETEHIIUSIMH:

dopMupyeMble KOMIETeH T NuaukaTopsl 10CTHKEHUS] KOMIIeTEHIU
YK-5. Cnocoben ananusupoBaTh U yuuTbiBaTh Y K-5.1. AHanusupyer BaKHEHIINE
pasHoOOpasue KYJIbTYp B MPOIECCEHUICONIOTHUECKNE ¥ IIEHHOCTHBIE CHCTEMBI,
MEKKYJIbTYPHOTO B3aMMOICHCTBHS copMupoBaBIIMECS B XOJE HMCTOPUYECKOTO
[pa3BUTHs; 0OOCHOBBIBAET AKTYaJIbHOCTh MX
VICTIOJTb30BaHHS npu COIIMATIBHOM u

po(heCcCHOHATTLHOM B3aMMOJICHCTBUHI

YK-6.1. OueHuBaeT CBOM pecypcsl U HX
NpeaeIbl (TMYHOCTHBIE, CUTYaTUBHBIC,
BPEMEHHBIE), ONTUMAIBHO HX HCIOJNB3YyeT sl
YCIIEIIHOTO BBIMOJIHEHHSI TOPYYCHHOTO 3aaHNs]
YK-6.2. Omnpenenser IIPUOPUTETHI
MpopeCCHOHAIBHOTO  pOCTa U CIOCOOB]
COBEPILICHCTBOBAHMUS COOCTBEHHOH
NesITEIbHOCTH  Ha OCHOBE CaMOOIICHKH 10
BHIOPAHHBIM KPUTEPHSIM

YK-6.3. BricTpauBaer rHOKYIO
NpOoQEeCCUOHATIBHYI0 TpPAaEeKTOPHUIO, HCIIONb3Y
WHCTPYMEHTHI HETPEPBIBHOTO 00pa3oBaHUs, ¢
y4eTOM HAKOIUIEHHOTO OTIBITA|
Mpo¢eCCUuOHAIBHON JEATETHHOCTH U
MUHAMHYHO  W3MEHSIOIIUXCS  TpeOOBaHHA
bIHKA TPyJa

YK-6. CiocoGeH orpenensiTs U pealn30BbIBaTH
NPUOPHUTETHl COOCTBEHHOW JESTENbHOCTH H
CIIocOOBI €€ COBEPLICHCTBOBAHHMS HA OCHOBE
CaMOOIICHKM M 00pa30BaHHMsS B TEYCHUE BCeEl
PKN3HU

B pe3ynpTraTe n3ydeHus: AUCHUTUIAHBI 00yJatonuiics JOKEH:

3namo:

- MOHATUMHBIN annapar KyJbTypOJIOTUH;

- TEOPETHYECKUE OCHOBBI KYJIBTYPOJIOTHH;

- YMETb 00BACHUTDH (DEHOMEH KYJIbTYPBI, €€ POJIb B UEJIOBEUECKOM KU3HEACSITETbHOCTH;
- (GOpMBI U TUIIBI KYJIBTYPBI;

- crocoObl MPUOOPETEHUs, XPaHEHUS U Mepe/laul COLMOKYIBTYPHOTO OIIbITa;

- 0a30BbI€ IIEHHOCTH KYJIbTYpHI;

— TEOPUIO U UCTOPUIO MEKKYIBTYPHOH KOMMYHUKAIIUH.
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Ymems:

— IIPUMEHSATH [TOJIy4CHHBIC 3HAHUS B IIPOLIECCE;

- o0aaTh KyJabTYPOJIOTHYECKONH KOMIIETEHTHOCTRIO, ITPEIoJIaralonieid HaaTnanue
OIIPEJIETICHHON COBOKYITHOCTU 3HAHUM;

- CaMOCTOSITEJILHO OCBaMBaTh LICHHOCTH MUPOBOM M OTEUECTBEHHOU KYJIBTYPBI.

Bnaoemps:

- COBOKYITHOCTBIO 3HaHHMH, OOECNeUYMBAIOIUX IIUPOKYIO SPYAULHUI0O U  KYyJIbTYPHBIH
Kpyrosop,

— HaBBIKAMU MPOJYKTUBHOT'O JIEJIOBOIO OOIIEHUS C IPEICTABUTENISMU PA3IUUHBIX KYIbTYD;
- YBa)KCHHEM K KyJIbTYPHBIM LIEHHOCTSIM.

3. Kpatkoe coaep:xkanue kypca

OcHOBHBIE IPOOJIEMBI TEOPUU KYJIBTYphl. KylnbTyposorus uisi XMMHKOB Kak Hayka. [IpoGiema
IIPOUCXOXKICHUSA U ONpeNesieHns KyabTypbl. CucreMa KyJabTyphl, CTPYKTYpHasi LI€JI0CTHOCTb U
3aKOHOMEPHOCTH (DyHKIIMOHMpOBaHUA. Mozenu cucremMHoro noaxozaa. KynpTypa kak 3HakoBO-
CUMBOJIMYECKas cucTeMa. J[MHaMuMKa M TUHOJOru3auus KyiabTypbl. lIpoOimembl nuHamuku
KyJbTypbl. Tunosorusauus KynbTypbl. [IoHATHE COBpEMEHHON KYyJIbTYpbl U POJb POCCHHCKON
KYJIbTYpbl B €€ AajbHeleM pa3BuTuu. [lonudonus MupoBoil KylbTypbl. MUp KyJIbTYphl U €€
KyJbTypHbIE MHUpPBl. B3aumopelcTBUEe KynbTyp: OCOOEHHOCTb, B3aUMOCBSI3b,  JAMAJIOL.
JIoMuHAHTBI KyJIbTYpHOTO pa3sutus Poccun.

4. O0beM y4eOHOMH JUCHUIIJIMHBI

. B 3auernbix | B akaxem.
Buabl yueOHoii padoThI
eTMHHUIAX yacax
O0mas TpyA0eMKOCTb JUCHUILINHBI 110 y4e0HOMY IJIAHY 2 72
AyIMTOPHbIE 3aHATHS: 1,3 48
Jlexmuu 0,9 32
[[pakTHUeckue 3aHATUS 0,4 16
CamocrosiTesibHasA padoTa: 0,7 24
Buja xouTpoJs: 3auer
Buabl yueOHol padoThI B saueTHbIx B actp.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh IUCIUILIUHBI 110 y4eOHOMY IJIAHY 2 94
AyAUTOPHBbIE 3aHATHS: 1,3 36
Jlexmun 0,9 24
[IpakTUueckue 3aHATUA 0,4 12
CamocrosiTeibHAs padora: 0,7 18
Buj koHTpoOSIA: 3aver

AHHOTaIus paboyeil mporpaMMbl JUCIUTUTMHBI
«Coumosiorust 1Jisi XMMHKOB

1. Heap AMCHUNIMHBI:

— HAy4YUTh CTYJAEHTOB 3()PEKTUBHO UCIOIB30BATh CPEACTBA MHHOBALIMOHHBIX MH(POPMAIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJOTMH B CHCTEME O00pa3oBaTeIbHOIO MpoIecca; HAyYUTh CIIOCOOaM
BJIQJICHNUA METOJOJOTHe, TeXHOJNIoTue M NPaKTUKOW pa3paboTku coBpeMeHHbIX HK-
TEXHOJIOTUH, OPUEHTHPOBAHHBIX HA PEATU3AIMIO IICUXOJIO0Tr0-MeJarornyeckux Ieneil o0yueHus
Y BOCIIUTAHUS.

2. B pe3ysibTare u3y4eHHus: JUCHHUIINHBI 00y4YaIOLIHIICS 0 MPpOorpaMMe creluajInTeTa

JOJISKEH
Obnadams CIEeaYIOMMMA KOMIIETEHIIASMH:
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®opmupyeMble KOMIIETEH U NHauKaToOpbl 10CTHKEHUSI KOMITeTeHIM i

YK-5. Criocoben ananusupoBath U yuuThiBaTh|YK-5.1. AHanuzupyer BAOKHEUIINE
pasHooOpasue KYJBTYp B IIPOLIECCEMICOJIOTUYECKUE U LICHHOCTHBIE CHUCTEMBI,
ME)XKYJIBTYPHOTO B3aUMOIEHCTBHS copMHpOBaBIIMECS B XOAE HCTOPHUUYECKOTO
pa3BuTHs; OOOCHOBBIBACT AaKTYalIbHOCTh HX
MCIIOJIb30BaHUS npu COLMAJIBHOM y

npodeccnoHaTbHOM B3aUMOICHCTBUN

YK-6.1. OueHuBaer CBOM pecypcsl M HX
MpeaeIIbl (TMIHOCTHBIE, CUTYyaTHBHBIC)
BPEMEHHbBIC), ONTHMAaJIbHO WX HCIIOJIB3YET JIJIsl
YCIICIIHOTO BBIMOJIHEHUS TOPYYCHHOTO 33JaHNs
YK-6.2. Omnpenenser MIPUOPUTETH]
npodeccnoHalbHOTO ~ pocTa W CIOCOOBI
COBEPILICHCTBOBAHHSI COOCTBEHHOM
NeSITEIbHOCTH  Ha OCHOBE CaMOOIIGHKH 110
BHIOPAHHBIM KPUTEPHSIM

YK-6.3. BricTpauBaer rHOKYIO
NpOPECCUOHATBHYIO TpPACKTOPUIO, HCIIONIb3Ysl
WHCTPYMEHTBI HENpPEPBHIBHOTO 00pa30BaHUs, O
Y4ETOM HAKOILJICHHOTO OTIBITY
po(hecCUOHATLHOM JeSTEIbHOCTH 7
NMHAMUYHO ~ HM3MCHSIONIMXCSA  TpeOOBaHMIA
pBIHKA TpyIa

VK-6. CriocoOeH onpeensaTh U pealn30BbIBATH
[PUOPUTETHI COOCTBEHHOW JCATEIBHOCTH U
CIIOCOObl €€ COBEpIICHCTBOBAHMS HA OCHOBE
CaMOOLICHKH M 00pa3oBaHUS B TEUYEHHE BCEH
PKU3HU

B pesynbpraTe n3ydeHus IMCUUIUIMHBI 00y4arouics JOKEH:

3namp:

- OCHOBBI I1E€JJATOTHUKH JIEKTPOHHOTO 00yUEeHHS,;

- CIIOCOOBI COBEPIICHCTBOBAHMS MEXaHU3MOB YIPABJICHUS CUCTEMOW 00pa30BaHMs Ha
OCHOBE HCIOJIb30BaHUS aBTOMaTU3MPOBAHHBIX OAHKOB JJAHHBIX HAYYHO-TIEIarOrnYecKoi
uHpOpManuu, HHHOPMAITMOHHO-METOINIECKUX MAaTEPUAIOB, KOMMYHUKAITHOHHBIX CETEH.
Ymemes:

- OCYLIECTBIATh  MH(POPMAIIMOHHO-Y4eOHYI0, 3KCIEPUMEHTAIbHO-HCCIIEI0BATENbCKYIO
JesITeIbHOCTD, Pa3HOOOpa3HbIE BU/IbI COBMECTHOM JIEATENILHOCTH 110 00paboTKe HHpOpMaLNY;

- UCIIOJIb30BaTh KOMITBIOTEPHBIE TECTUPYIOIINE, TUArHOCTUPYIOINE METOIUKNA KOHTPOJIS U
OLIEHKH YPOBHS 3HaHUI 00ydaeMbIX.

Bnaoemu:

- HaBBIKAMHU pa3pabOTKH HOBBIX METO/0B OOYYEHHUS C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

- crioco0amMM OpraHu3aly IPYyNIoBOi, TPOEKTHON paboThI.

3. Kparkoe coaep:kaHue Kypca

Mooy 1. UndopmaTtu3zaiiust o0pa3zoBaHus Kak GakTop pa3BUTHS 00IIECTBA.

[lenu u 3a7a4u MCMONB30BaHHUS HMH()OPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B
obOpazoBanun MHPOpMarMOHHBIE W KOMMYHHUKAI[MOHHBIE TEXHOJIOTHM B pealH3aluu
UHPOPMALIMOHHBIX U HMH()OPMAIIMOHHO-ACATENbHOCTHBIX ~ MoOjeled B OOyuYeHHH.
WHpopManmoHHbIE W KOMMYHHKAIIMOHHBIE TEXHOJIIOTUM B aKTHBU3AlMW TI03HABATEILHOU
NEeSITeTbHOCTH YYaIIUXCSl.

HNHpopMannoHHbIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B pPEANTHM3alUU CHCTEMBI KOHTPOJI,
OLIGHKM M MOHHUTOPHMHIA Y4YeOHBIX MOCTH)KEHUH ydalmuxcs. DKCHepTHbIE U aHAIUTUYECKHE
METOABI B OIICHKE OJJIEKTPOHHBIX CPEICTB Yy4YeOHOro HasHaueHHs. VHpopMmannoHHBIE U
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B YUEOHBIX MpeIMETaXx.

4. O6beM y4eOHOI THCIUILTHHBI
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" B 3auerHbIX | B akagem.
Buabl yueOHo# padoThl
eIMHHUIAX yacax
O0mas TpPyA0eMKOCTh JHCIUILIUHBI 110 y4eOHOMY IJIAHY 2 72
AyJIUTOPHbIE 3aHATHS: 1,3 48
Jlexuu 0,9 32
[[pakTUueckue 3aHATUS 0,4 16
CamocrosiTejibHas padoTa: 0,7 24
Buj koHTpOJIS: 3auer
Buabi yue6Hoii pa6oThI B 3auerubix B acrp.
eTMHHUIAX yacax
O0mas TpPyA0eMKOCTh TMCIUILINHBI 110 y4eOHOMY IJIAHY 2 54
AyJIUTOPHbIE 3aHATHS: 1,3 36
Jlexiuu 0,9 24
[[pakTUueckue 3aHATUS 0,4 12
CamocrosiTeibHas padora: 0,7 18
Buj koHTpOSIA: 3auer

AHHOTanus padboyeil mporpaMMbl AUCITUTUTMHBI
«ConnanbHO-NOJIMTHYCCKAS HCTOPHUS VI XUMHKOB»
1. leap IMCHUILVIMHBI:— IPUOOPETEHUE CTYJACHTAMU HAyYHBIX 3HAHMHM B 00JacTH COLMAIBHO-
MOJIMTUYECKOH JKM3HU 001ecTBa yepe3 ananu3 ucropun Poccun XX-XXI BB.

OCHOBHBIMU 3aJlayaM¥ JHCLUUIUIMHBL SIBIISIOTCS: (DOpPMUpPOBAHHE TpEACTaBICHUN 00
OCHOBHBIX JTamnax couuaigbHo-nonutudecko ucropuu Poccunm B XX-XXI BB.; ocMbicieHue
UCTOPUYECKOI'O OIbITa MOCIETHEr0 CTOJNETUS, U3yUYE€HUE BCEHl LenH COLUAIbHO-TTOJIUTHYECKUX
COOBITMM B HX LEJOCTHOCTH, B IPUYMHHO-CIEACTBEHHBIX CBA3SIX U IPOTUBOPEUMBBIX
pe3ynbTarax; COAEHCTBHE  IOJIMTUYECKOM  COLMANU3alMM  CTYACHYECKOHM  MOJIOACKH,
(dbopMHpOBaHUE Y CTYIEHTOB I'PaKJaHCKHX KAaueCTB, YyBCTBA MaTPUOTU3MA.

2. B pe3yJabTare n3yueHus JUCIHUIIHHBI 00yYAIOIIMIACS MO MPOrpaMMe ClenuaJInTeTa
JOJIKEH:
Obnadams CIEeayIONIMMU KOMIIETEHIIUSIMH:

DopMupyeMble KOMIIETCHIUH NHaukaTopbl 10CTHKEHUS KOMIIETEHIM I
YK-5. CniocoGeHn ananu3upoBath ¥ yuuThiBaTh Y K-5.1. AHanuzupyer BaKHEHIINE
pasHooOpasue KYJIBTYD B MIPOLIECCEHUICOIOTHUECKUE M LIEHHOCTHBIE CHCTEMBI,
MEKKYJIBTYPHOTO B3aUMOICHCTBHS copMHpOBaBIIHECS B XOJ€ HCTOPUYECKOTO
pa3BUTHs; OOOCHOBBIBACT AKTYaJbHOCTh UX
WCTIOJIB30BAHUS TIPH COIUAIEHOM H
po¢eCCHOHAIIBHOM B3aUMOICHCTBUHU
YK-6.1. OnenuBaer CBOM pecypchl U UX
MpeIeIThI (JTMIHOCTHBIE, CUTYaTHBHEIE,
BpPEMEHHBIE), ONTHUMAJIbHO MX HCHOJb3YyeT JUif
YCIIEIITHOTO BBIMTOJIHEHHSI TOPYYCHHOTO 3aIaHNs]
YK-6.2. Omnpenenser IIPUOPUTETHI
MpopEeCCHOHAIBHOTO  pOCTa W CIOCOOB]
COBEPILICHCTBOBAHMS COOCTBEHHOH
NeSITETbHOCTH  Ha OCHOBE CaMOOIICHKH 10
BBIOPAHHBIM KPUTEPHSIM
YK-6.3. BricTpauBaer rHOKYIO
Mpo(eCCUOHATIBHYIO TPAeKTOPUIO, HUCHOJb3Ys
WHCTPYMEHTHI HETIPEPHIBHOTO 00pa30BaHusl, ¢

YK-6. CiocoGeH ornpenensiTs u pealn30BbIBaTH
NPUOPHUTETHI COOCTBEHHOW JESTENbHOCTH H
CIIocoOBI €€ COBEPUICHCTBOBAaHHMS HA OCHOBE
CaMOOIICHKM M 0Opa3oBaHHMs B TEYCHUE BCeEl
PKU3HU
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Y4EeTOM HAaKOILJIEHHOTO OTbITA
npodeccroHanbHOI JeATEITbHOCTH y
MUTHAMUYHO HM3MEHSIONINXCS TPEeOOBaHMIA
[pBIHKA TpyJa

B pesynbTate nuzydeHust JUCHUILIMHBI 00Y4arOIUNACs JOKEH:

3uamo:

- OCHOBHBIE (PAKTHI U COOBITUS COLIMATIbHO-TIONMUTHYECKOM nctopun Poccun XX-XXI BB.;

- CYILIHOCTb, XapaKkTep U OCOOCHHOCTH OCHOBHBIX 3TAllOB COLMAJILHO-IIOJIMTUYECKON HCTOpUU
Poccun HoBeliero BpeMeHu;

- 001111€ 32aKOHOMEPHOCTH COLUAIbHO-TIOJIMTHYECKOIO IIPOLECCa;

- MECTO ¥ POJIb Pa3JIMYHBIX COLUAIIBHBIX TPYIII B OOIECTBE;

- BIIUSIHUE TOCYAAapCTBA M OTAENBHBIX OOIIECTBEHHO-TIOIUTUYECKUX CUJI HA UCTOPUYECKUIA
poLecc.

Ymemo:

- AHAJIU3UPOBATh U MOHUMATh MHUPOBO33PEHUECKHE, COLMAIBHO U JIMYHOCTHO 3HAYMMBbIE
pOo0JIEMbI UCTOPUYECKOTO TPOLIECCA;

- BECTU JIUCKYCCUIO, apTYMEHTUPOBAHO OTCTAUBATh CBOIO MO3UIUIO 110 AKTYaJbHBIM COI[UAIBHO-
HOJUTUYECKIM COOBITHSIM COBpeMEHHOH rctopun Poccnu;

- OPUEHTUPOBATHCS B CUCTEME COBPEMEHHBIX COLUATbHO-TIOJUTUYECKUX TEXHOIOTUH;

- YMETh ONPENAENATh Ceuu(UKYy U MECTO OTACIBHBIX COOBITHHA U SBJICHHUIA B COIMAIHHO-
nosmtrueckoi ncropuu Poccun XX-XXI BB.

Bnaoemy:

- KaTeropuaabHO-MOHATUMHBIM allllapaToM U3y4aeMoOM TUCHUILINHBI;

- METO/IaM{ COLIMAJIbHO-TIOJIMTUYECKOTO aHAIN3a OOIECTBEHHON KU3HU;

- HaBBIKAMH TOJUTHYECKOW KYJIBTYPHI JUIsI BHIPAOOTKH CHUCTEMHOTO, I[EIOCTHOrO B3IUIAa Ha
COLIMAJIbHO-TIOJINTUYECKHE COOBITHSI.

3. Kparkoe coiep:kaHue Kypca

Paznen 1. l'ocynapcTBo M nmojiuTuyeckasi Bjaactb B ucropuu Poccuu (XX-XXI BB).

1.1. [Ipenmer counanbHO-MOIUTHYECKON ucTOpuu Poccuu.

MecTo cOnMalbHO-TIOIUTHYECKOW UCTOPUU B CHCTEME MCTOPUYECKOro 3HaHMs. Moaenun
MOHUMaHUd W  MHTEPIpETalud  COLUAJIBHO-IIOJUTUYECKOTO  mpouecca.  IlonsaruitHo-
KaTeropualibHbII anmapar, MeTo/bl, (YHKIMHU COLHAIbHO-TIOJUTHUYECKON HCTOpHH. Tpaaunuu
MOJIMTUYECKOTO0 aHalM3a MCTOPUYECKOTO IIpoLecca B OTCYECTBEHHOM Hayke. Xapakrep H
0COOEHHOCTH MOJIUTUYECKOH KyIbTyphl Poccum.

1.2. Tocynapctio B ucropuu Poccun (XX-XXI BB.).

[Tonsstue rocynapctBa u ero ¢QyHkuuu. @Dopmbl npaBiIeHUS U TOCYAAPCTBEHHO-
TEPPUTOPUATBHOTO  yCcTpoicTBa. I3MeHeHuss (opM mpaBieHus M TOCYAAPCTBEHHO-
TeppuTopuanbHoro ycrpoicrsa B uctopuu Poccun XX-XXI BB. [Ipobnems! popmupoBanus u
pasBUTHs NapiaMeHTapu3Ma, MPaBOBOrO rOCyJapcTBa M IpakAaHCKOro odmiectBa B Poccuu B
XX-XXI BB.

1.3. DBomonus nonuTHYeckoro pexxuma Poccun B XX-XXI BB.

[ToHsATHE U TUIBI MOJUTUYECKUX PEXKUMOB. TOTATMTApU3M, aBTOPUTAPU3M, AEMOKPATHSL.
CoBpeMeHHbIE TEOPUN JEMOKPATHH.

[Tonmutnueckuit pexnm napckot Poccnn. Ilonmutnueckume pexumbel  COBETCKOTO
rocygapcrsa. [lomurtnueckuil pexxuM coBpeMeHHoi Poccun.

Paznen 2. OcHOBHBIE CONMAIBLHO-NMOJINTHYECKHE Npouecchl B ucropuu Pocenn XX-
XXI BB. 1 HX Cy0OBEKTHI.

2.1. Uneonoruu v napTUM B coluabHo-nonuTHyeckon ucropuu Poccun XX-XXI BB.

Hcropust craHOBIeHUs NapTUi U mapTuiHoON cucremsl B Poccuu. IlapTuitHas cucrema
coBpeMeHHoM Poccun.
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XapaKTepUCTUKU OCHOBHBIX MJICOJIOTMYECKUX TEUYEHUH COBPEMEHHOCTH M UX OTPAKEHUE
B uctopuu Poccun XX-XXI BB. .

2.2. PeBomonnu 1 pedopMbl B HOBEHIIIEH ucTopun Poccum.

PeBomrorus u peopMbl: TOHATHE U CYIIIHOCTh. PEBOIOIMN B POCCUHCKON UCTOPHH H UX
nocienctBus. Pedopmbpl XX Beka. [IpoGiembl MojaepHu3anuu coBpeMeHHoW Poccum.
PedopmupoBanue COBpeMEHHOTO POCCUICKOTO O0IIIeCTBa: TPOOIEMBI U MTEPCIICKTHBHI.

2.3. XapaKkTepucTUKa COLMAIBHO-KJIACCOBOM CTPYKTYpbl POCCHIMCKOrO 0OOIIecTBa.

[lonsiTHE CONMAIBLHO-KJIACCOBON CTPYKTYPBI: COCJIOBUS, KJIACChI, COI[MATIbHBIC T'PYIIIIHI.
Tpanchopmanus counagbHO-KJIACCOBOM CTPYKTYPHI OOIIECTBAa HAa PA3IMYHBIX 3Tanax UCTOPUU
Poccun.

Pa3zgen 3. Hanyonaanubie orHOoIIeHNs B Poccun XX-XXI BB. BHelmHAs MOJUTHKA
Poccuu B HOBelilIeH HCTOPHH.

3.1. HanmmoHnanpHple OTHONIEHWS X HamuoHalbHag noiutuka Poccunm XX-XXI BB.

Ocobennoctu GpopmupoBanusi Poccuu kak MHOTOHAITMOHATLHOTO TOCYIapCTBa;
XapaKTEpUCTUKA €€ HAIlMOHAJIBHOIO cocTaBa. HalmoHaIbHO-TOCYAApCTBEHHOE CTPOUTENIBCTBO B
Poccun: ot ummnepun x penepanuu. ITHOMOIUTHYECKHE MTPOIIECCHl B COBpeMeHHOM Poccun.

3.2. Buemnss noautuka Poccun (XX-XXI BB.).

HammonaneHble MHTEpPECHI M BHEIIHSAA MOJUTHKA. BHemHAs nmonutuka Poccun B Havanme XX
BeKa. MHpOBbIE BOWHBI MU HU3MEHEHHS B CHCTEME MEXIYHAapOJHBIX OTHOLICHWH. BHemHss
nosmtuku Poccum Ha coBpeMeHHOM dTane. Mecto u poiib Poccuu B coBpeMEHHOM MUDE.

4. O0beM y4eOHOI THCIUILTHHBI

" B 3auerHbix | B akagem.
Buabi yueOHoli padoTsl
eIMHULAX yacax
O0mas TpPyA0EMKOCTb JHCHUILIMHBI 110 Y4eOHOMY IIAHY 2 72
AyAUTOPHBbIE 3aHATHS: 1,3 48
Jlexkuun 0,9 32
[TpakTHueckue 3aHATHS 0,4 16
CamocrosiTeibHas padora: 0,7 24
Buja xonTpos: 3aver
Buabi yueonoii padoTnl B sauernrx B actp.
eIMHUIAX yacax
O0mas TpPyA0EMKOCTh THCIUILIMHBI 110 y4e0HOMY IIAHY 2 54
AyIUTOPHBIE 3aAHITHS: 1,3 36
Jlexun 0,9 24
[TpakTHueckue 3aHATHS 0,4 12
CamocrosiTeibHas padora: 0,7 18
Buja xonTpos: 3ayer

AHHOTa1us paboyeil mporpaMMbl TUCITUTUTMHBI
«XHMMHUA IreTePOUMKINYECCKUX COCAUHECHHID)

1. Heab AUCHUNIMHBI:

— O3HAKOMJICHHE C COBPEMEHHBIMHU IPEJICTABICHUSAMH O CHelu(rKe CHHTe3a M PEeaKLMOHHOM
CIIOCOOHOCTH TeTePOIMKINYECKUX CHCTEM, JIOMONHIIoIIee 6a30BbIi KypC OPraHUYecKOM XUMHH
U XUMHH TETEPOLUKIOB C 0a30BBIM aKIIEHTOM Ha PEaKIUOHHYID CIOCOOHOCTh
(bapMaKoJIOTHYECKN aKTUBHBIX FE€TEPOLIUKIIOB.

2. B pesyabTare ndyyeHust AUCHUILIMHBI 00y4YaOLIMICA 110 IPOrpaMMe CrelHaAJInTeTa
JOJIZKEeH

Ob6nanath ClIeyIOUIMH KOMIETEHIIUSIMHU:

| ®opmMupyeMble KOMIIETEHIIMH | MHanKaTOpbI 10CTHKEHUS] KOMIETEHUHil |
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YK-1 CnocobGeH OCyIIECTBIATh KPUTUYECKH
aQHaJTM3 MPOOJEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT'O TOJIX0/1a, BHIPA0ATHIBATH
CTpPATErUI0 ICHUCTBUI

YK-1.3 Kpuruyecku OIEHUBACT HAICKHOCTH
WCTOYHMKOB  WH(popmaruu,  paboTaeT ¢
MPOTHUBOPEYNBON MHpOpPMALIMEH U3 pa3HbIX
MCTOYHHKOB

VK-6. CriocoGeH omnpenensTh U pealn30BbIBaTh
[PUOPUTETHI COOCTBEHHOH JEATENILHOCTH U
CIIOCOOBI €€ COBEPLICHCTBOBAHMSI HA OCHOBE
CaMOOIICHKH M 00pa3oBaHUS B TEUYEHHE BCeH
PKU3HU

VYK-6.1. OrneHuBaeT CBOM pecypchl M HUX
NpeIeIIbl (JIMYHOCTHBIE, CUTYaTHBHBIC)
BPEMEHHBIC), ONTUMAIBHO WX HCIOJIB3YET s
YCIICIITHOTO BBIMIOJIHEHUS TOPYYEHHOTO 3aIaHUS

YK-8. CnocoGeH co3maBaTh M MOJACPKUBATH
0e30macHbIe YCIOBUSI JKU3HENCATCIBHOCTH, B
TOM YHCJIEe IPY BO3HUKHOBCHUH YpPE3BBIYAHBIX
CUTyalun

YK-8.3. BruBnsger mpo0Onembl, CBS3aHHBIE C
HapyIICHUSIMM ~ TEXHUKM O€30IacHOCTH  HA
paboueM MecTe; MpeasaraeT MeponpUATHIX I
MPEAOTBPALIECHUIO YPE3BBIYANHBIX CUTYALINI

IIK-1-1 CnocobeH mnnaHupoBaTh padOTy u

BbIOMpATh  aJIEKBAaTHBIE METOAbl  PELIEHUS
Hay4YHO-HUCCIIEJOBATEIIbCKUX 3aja4 B
BbIOpaHHOW O00JIaCTU  XUMHUH, XUMHUYECKOH

TEXHOJIOTHH MJIM CMEKHBIX C XUMUEH HayKax

MNK-1-n.1 CocraBsier o0 1aH
WCCIICIOBAaHUS U JCTalbHbIE TJIAHBI OTIACIbHBIX]
CcTaIuu

IIK-1-0.2 BeiOupaer sKcliepUMEHTaJIbHBIE U
PaCYETHO-TCOPETUYECKUE METOJBl  PEIICHHS]
MMOCTABJIICHHOM 3aJa4M WCXOAS U3 HMEIOIIHNXCS]
MaTepualbHBIX U BPEMEHHBIX PECypCOB

IIK-2-1 Cnoco0eH MNpoOBOAWTh IMATEHTHO-
MH(OPMAIMOHHBIC MCCICI0BAaHUS B BBIOPAHHOMN

IK-2-u.1 [IpoBoauT
CrCIHATN3UPOBAHHOM uH(bOpMaIuu

ITOUCK]
B|

00JTaCTH XUMUU H/UITH CMEKHBIX HAayK

MaTCHTHO-UH(POPMAITMOHHBIX 0a3aX JaHHBIX

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL o6yqa}01u1/117lc;1 JOJIKCH:

3namep:

clenaTh BBIBOJ O THIIC PEAKIMOHHOW C
CTPYKTYPHOU (hOpMYJIBL.

Ymemes:

IMOCOOHOCTH reTepouuKiIa ucxoasd u3 €ro

IJIaHUPOBATb CUHTE3 1 (S (3:10) CTPYKTYPHBI BO-TICPBLIX, ITYTCM BBCACHUS U MO,Z[I/I(I)I/IKaI_[I/II/I

q)YHKI_II/Iﬁ B PA3JIMYHBIC IIOJIOKCHHUA TCTCPOILUKIIA (Ha OCHOBC M3YUCHHBIX IIATTCPHOB

PEaKUMOHHONW CIOCOOHOCTH) M BO-BTOPBIX,

Ha OCHOBE 0a30BBIX TMPHUHIIUIIOB CO3JaHUS

TCTCPOUHMKIINYICCKOTO sA/Apa MyTEM III/IKJ'II/I?:aIII/II\/'I NI peummmaum?l.

Baaoemuw:

COBPCMCHHBIMU CUHTCTHYCCKUMHU MCTOAAMHU, B TOM YHCJIC q)apMaHeBTI/ILICCKI/I AKTHUBHBIX

CTPYKTYpP, HPUMCHUTCIIBHO K XUMHU T'CTCPOUKIINICCKUX CO€IUHEHMH.

3. KpaTkoe conep:kanue Kypca
Bsenenne

XUMHUs TeTePOLUUKIMYECKUX COCOUHEHUN KaK OJMH W3 BAXHEUIIMX pa3JeiiOB OPraHUYECKOMN
xumuu. Ilpenmer W 3agauM COBPEMEHHOM XHUMHUHU TE€TEPOLMKINYECKUX COCIUHEHUU. Poib
TeTePOIMKINUECKUX COCIMHEHUN KaK CMHTETUYECKHX M MPHUPOJHBIX OMOIOTUYECKH aKTHBHBIX
BEIIECTB. B3anMOCBSA3b XMMHHU TETEPOLMKINYECKUX COCAMHEHHM C MEAUIMHCKOW XUMHEH M
XUMHEH IEeCTUIINIOB.

[TpuntUIIEI KTacCupUKAIMT U COOPKH TETEPOIUKIHIECKUX CTPYKTYP

Homenknarypa reteporukindeckiux coeinHeHnid. OCHOBHBIC MPUHIIUITBI COOPKU TETEPOIMKIIOB.
DyYHKIIMOHAJIBHBIE TPYIIIbI, UCIIOIb3yEMBbIE I MOJYYEHUS I€TEPOIUKINIECKUX CUCTEM.
[IaTHYIeHHBIE TETEPOLUKIIBI C OJHUM FeTepOaTOMOM

Homenknarypa. IlpupoaHsie M CHHTETHYECKHE OMOJIOTMYECKU-aKTUBHBIC COCIUHECHHS B DSy
MATUWICHHBIX TETEPOIMKIOB C OAHUM rerepoaroMoM. [lupponsl, dypanbl U THODEHB U HX
KOHJ/ICHCHPOBAHHBIC aHAJOTH: HWHJIOJBI, THaHAa(TeHBl W OeH3odypaHbl. MeTonapl CUHTE3a H
XuMH4eckne cBorcTBa. (OcoOeHHOCTH (PYHKIMOHANBHBIX 3aMelleHHbIX. CpaBHUTENbHAS
PEaKIMOHHAsT CITOCOOHOCTh Pa3HBIX MATHWICHHBIX TETEPOIUKIMYECKHMX CHUCTEM C OJHHUM
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reTepoaToMoM.

[ITecTruneHHbIE FETEPOLUKIIBI C OJJHUM I'€TEPOATOMOM

[TpupoaHble U CUHTETHYECKHE OMOJIOIMYECKU-AKTUBHbBIE COEAMHEHHsS B PsAy ILIECTUYIEHHBIX
TEeTEPOLHUKIOB C OJHMM TIeTepoaToMOM. IIMpUIMHBI, XWHONMHBI, W30XUHOJIMH, IHUPaHbl H
OeH3onupaHbl. MeToIbpl CHHTE3a W XHMHYECKHE CBOMICTBA, OCOOEHHOCTH (YHKLIHMOHAJIBHBIX
3aMerieHHbIXx. CpaBHUTENbHAs  PEAaKLUMOHHAS  CHOCOOHOCTh  Pa3HBIX  MIECTUYICHHBIX
TFEeTEPOLUKINYECKUX CUCTEM C OJHUM I'€TEPOATOMOM.

[TaTH4IeHHBIE TETEPOLIUKIIBI C IBYMs U O0Jiee TeTepoaToMaMu

Knaccupukanus M HOMEHKJIAaTypa MATHWICHHBIX TIETEpOLMKIOB € JByMsS U Oonee
rerepoatomamu. [IpupogHble M CHUHTETHYECKHE OMOJIOrMYECKH-aKTUBHBIE COCIMHEHUS B PSILy
azonoB. [Iupasonbl, M30KCa30ibl, UMMIA30JbI, THA30JII U MX KOHICHCHUPOBAHHBIC AHAJIOTH.
I'eTeponuKIIBI ¢ TpEMs U YETBIPbMs FeTepoaToMaMu. MeTobl CUHTE3a U XUMUYECKHE CBOMCTBA,
0COOEHHOCTH NATHWIEHHBIX IIECTUUWICHHBIX TIeTePOLMKINYECKMX CUCTEM C JByMs M Ooisee
reTepoaToMaMu.

[IlecTuuneHHBIE TETEPOLUKIIBI C IBYMS T€T€POATOMAMHU

[TpupoaHble M CHHTETHYECKHME OHOJOIMUECKU-AKTUBHBIE COEJMHEHUS B pAAY JHA3HUHOB.
IInpuna3uHel, TMPUMHUIAHBI, TUPA3UHBI U UX KOHACHCUPOBAHHBIC aHAJIOTUM. MeETOobl CHHTE3a U
XUMHUYECKHe cBoilcTBa. Meroabl CcHHTE3a UM XMMHYECKHE CBOMCTBA, OCOOEHHOCTH
(YHKIIMOHAJIBHBIX  3aMelIeHHbIX. (CpaBHMTENIbHAs pPEAKIMOHHAs CHOCOOHOCTh  Pa3HBIX
HICCTUYWIECHHBIX INeTEPOLIMKINYECKUX CUCTEM C IBYMs F€TEpPOaTOMaMHU.

4. O0beM y4eOHOI THCIUITHHBI

" B 3auerHbix | B akagem.
Buabi yueOHoli padoTsl
eIMHHUIAX yacax
Oo0masi TPyA0eMKOCTh THCIIUILTHHBI 110 Y4e0HOMY TJIAHY 3 108
AyIMTOPHbIE 3aHATHS: 1,8 64
Jlexuu 0,9 32
[[pakTHUeckue 3aHATUS 0,9 32
CamocrosiTesibHasA padoTa: 1,2 44
Buj koHTpoOSIA: 3a4er c oueHkKoil
Buabl yueOHol padboThI B sauerTHbix B actp.
eIMHHUIAX yacax
O0masi TpPyA0EMKOCTh THCHUIIMHBI 110 y4e0HOMY IIAHY 3 81
AyAMTOpPHbIE 3AHATHSA: 1,8 48
Jlexnun 0,9 24
[IpakTUueckue 3aHATUA 0,9 24
CamocrosiTesibHasA padoTa: 1,2 33
Bua koHTpOJIS: 3adeT ¢ OLEHKOI1

AHHOTa1us paboyeil mporpaMMbl TUCITUTUTMHBI
«Ili1aHupoBaHME MHOTOCTYIIEHYATOr0 CHHTE3a B OPraHN4ecKO XUMH I

1. Heap AUCHUIINHBI:

— o0ydeHHe CTYACHTOB YMEHHMIO HCIOJIb30BaTh OJHY W3 BAXKHEWIIUX  CTpaTEeTUi
PETPOCHHTETUYECKOTO aHaIM3a — CTPATeTHI0 MOIIHOTO YIPOMIAIOIIEro TpaHchopma — B
pa3paboTKe OPUTHHATIBLHBIX METOJIOB CHHTE3a OPTAaHMUYECKUX COSTMHECHHIA.

2. B pe3yabrare u3ydeHUsi TUCHUILIMHBI 00y4yalolmiicsi Mo mporpaMme cCHenHaJIUTETa
HOJIKEH:

O06nanatp ClIeAYIOMUMHA KOMIIETEHITUIMU:

‘ ®opmupyeMble KOMIIETEeH U ‘ NHauKaTOpbI 1OCTUKEHUSI KOMITeTEeHIIM I |
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YK-1 CnocobGeH OCyIIECTBIATh KPUTUYECKH
aQHaJTM3 MPOOJEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOT'O TOJIX0/1a, BHIPA0ATHIBATH
CTpPATErUI0 ICHUCTBUI

YK-1.3 Kpuruyecku OIEHUBACT HAICKHOCTH
WCTOYHMKOB  WH(popmaruu,  paboTaeT ¢
MPOTHUBOPEYNBON MHpOpPMALIMEH U3 pa3HbIX
MCTOYHHKOB

VK-6. CriocoGeH omnpenensTh U pealn30BbIBaTh
[PUOPUTETHI COOCTBEHHOH JEATENILHOCTH U
CIIOCOOBI €€ COBEPLICHCTBOBAHMSI HA OCHOBE
CaMOOIICHKH M 00pa3oBaHUS B TEUYEHHE BCeH
PKU3HU

VYK-6.1. OrneHuBaeT CBOM pecypchl M HUX
NpeIeIIbl (JIMYHOCTHBIE, CUTYaTHBHBIC)
BPEMEHHBIC), ONTUMAIBHO WX HCIOJIB3YET s
YCIICIITHOTO BBIMIOJIHEHUS TOPYYEHHOTO 3aIaHUS

YK-8. CnocoGeH co3maBaTh M MOJACPKUBATH
0e30macHbIe YCIOBUSI JKU3HENCATCIBHOCTH, B
TOM YHCJIEe IPY BO3HUKHOBCHUH YpPE3BBIYAHBIX
CUTyalun

YK-8.3. BruBnsger mpo0Onembl, CBS3aHHBIE C
HapyIICHUSIMM ~ TEXHUKM O€30IacHOCTH  HA
paboueM MecTe; MpeasaraeT MepoNnpUATHSIX I
MPEAOTBPALIECHUIO YPE3BBIYANHBIX CUTYALINI

IIK-1-1 CnocobeH mnnaHupoBaTh padOTy u

BbIOMpATh  aJIEKBAaTHBIE METOAbl  PELIEHUS
Hay4YHO-HUCCIIEJOBATEIIbCKUX 3aja4 B
BbIOpaHHOW O00JIaCTU  XUMHUH, XUMHUYECKOH

TEXHOJIOTHH MJIM CMEKHBIX C XUMUEH HayKax

MNK-1-n.1 CocraBsier o0 1aH
WCCIICIOBAaHUS U JCTalbHbIE IJIaHBI OTIEIbHBIX]
CcTaIuu

IIK-1-0.2 BeiOupaer sKcliepUMEHTaJIbHBIE U
PaCYETHO-TCOPETUYECKUE METOJBl  PEIICHHS]
MMOCTABJIICHHOM 3aJa4M WCXOAS U3 HMEIOIIHNXCS]
MaTepualbHBIX U BPEMEHHBIX PECypCOB

IIK-2-1 Cnoco0eH MNpoOBOAWTh IMATEHTHO-
MH(OPMAIMOHHBIC MCCICI0BAaHUS B BBIOPAHHOMN

IK-2-u.1 [IpoBoauT
CrCIHATN3UPOBAHHOM uH(bOpMaIuu

ITOUCK]
B|

00JTaCTH XUMUU H/UITH CMEKHBIX HAayK

MaTCHTHO-UH(POPMAITMOHHBIX 0a3aX JaHHBIX

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL o6yqa}01u1/117lc;1 JOJIKCH:

3namo:

IIOHATHUS peTpOCI/IHTeTI/IquKOFO aHaJIn3a.
Ymems:

yInpouammui  TpaHcGopM, pPETpoH,

OCHOBHBIC MCXAaHU3MBI ITPOTCKAHUSA OPraHUYCCKHUX peaKm/Iﬁ;

PETPOH, CUHTOH.

WCIIOJb30BAaTh BAKHEWIWE MOHSTHS PETPOCUHTETHUUECKOTO aHajiu3a: MOIIHBINA
CHUHTOH,

CHUHTETUYECKHI HSKBUBAJICHT CHHTOHA B

IJIaHUPOBAHUHA MHOTOCTaIUNHBIX CHUHTE30B OpraHuv4CCKuX COE€OUHEHHI.

Braoemus:
METOAaMH PETPOCUHTETUUECKOTO aHAJIU3
3. KpaTkoe conep:kanue Kypca

a.

Mooyne 1. Pempocunmemuueckuii ananus. Ilonstus tpancdopma, perpoHa. CHHTOHBI U HUX
CHUHTETHYECKHE HKBUBANEHTHI. CHHTeTHYeCKOe «IepeBo». OleHKa BO3MOXKHBIX IyTel CHHTE3a.
CunTe3sl IMHEWHbIE W KOHBepreHTHble. Kiaccudukanus TtpanchopMoB, TpeackasaHue
TpaHnchopmoB. Pacunenstoniue Tpancpopmbl. Pacunenenue nenu (CHD), pacunenenue nukiia
(RD), otmemnenne ¢ynkinuonansHoi rpynnsl  (FGD).  Counensirompie  TpaHC()OpPMBI.
Counenenue B muki (RR), BBenenue ¢ynkuuonansHoil rpynmsl (FGA). Tpanchopm 3ameHbI
onHoi  (dyHkumoHanpHOM rpymnbel  Ha gpyryio  (FGI).  Tpanchopm mepemerneHus
¢ynkunonansHoit rpynnsl (FGT). Tpancopm neperpynnupoBka (Rt). MoHOGYHKIIMOHATIbHbIE
pPETPOHBI M WX TpaHCPOpPMBI. ['MAPOKCHIIBHAS TPYIMIa Yy HACBHIIIEHHOTO aToMa yIiiepoja.
AMUHOrpyIa y HachlleHHOro atoMa yriepoaa. KapOoHusbHas rpymnma B alblerHaax H
keroHax.3.4 J[BoliHas yriepoa—yriepoaHas cBs3b. 1, 3-/luen. budyHKIMOHaIBHBIE PETPOHBI U
UX TPAHC(POPMBI:

Mooyne 2.1, 2-Juppynxyuonanvnvie pemponwi; 1, 3-JIndyHKumoHameHbie perponsl; 1, 4-
JudyHkimonanbHble peTpoHsl; 1, 5-/u(yHKIIMOHANBHBIE PETPOHBL;

Mooynv 3. [ukiuueckue pempoust u ux mpancgopmoi. TpexuneHHble UK. YeTbIpexdsieHHbIE
kL. [lstnunennsie nuki. [llectuuneHHble UK.
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4. O0beM y4eOHOH TUCIUIJIMHBI

w“ B 3aueTrHbix | B akagem.
Buabl yueOHoli padoThl
eIUHHIAX gacax
Oo0masi TpyA0eMKOCTh THCIUILTHHBI 110 y4e0HOMY TIAHY 3 108
AyYJIUTOPHbIE 3aHATHS: 1,8 64
Jlexun 0,9 32
[TpakTHYecKue 3aHATUS 0,9 32
CamocrosiTejibHas padoTa: 1,2 44
Bua koHTpoOJIS: 3a4er ¢ OLEHKOM
Buabi yueoHoii pa6oThI B 3auerubix B acrp.
eIUHHIIAX gacax
O01as TPyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaAHY 3 81
AyAMTOpPHbIE 3AHATHSA: 1,8 48
Jlexun 0,9 24
[TpakTHYeCcKue 3aHATUS 0,9 24
CamocrosiTesibHas padoTa: 1,2 33
Buj koHTpOSIS: 3a4er c oueHkoi

AHHOTanus padboyeil mporpaMMbl AUCIUTUTMHBI
«CrneunajJbHbIi OPraHM4YecKHil CUHTE3)

1. Heab AUCHUNIMHBI:

- q)OpMI/IpOBaHI/IC Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHATHH 0 METOaX OpFaHHHGCKOﬁ XHUMHU,
HeO6XO,I[I/IMHX JJI1 IOHMMaHUs U OITMCAaHUA IIPOLCCCOB OPraHUYCCKOI0 CMHTE3a.

2. B pe3yabTare u3yueHHs AMCUMILIMHBI 00y4aIOLIUIicA MO MPOrpaMMe crielMaaIuTeTa

HOJI/KCH:
O6J'Ia,[[aTB CJICAYIOIIUMHU KOMIICTCHIIUAMMU:

®DopmMupyeMble KOMIIETCHIIHMT

NHaukaTopbl 10CTHKEHUS KOMIIETEHIHT

YK-1 Cnoco0OeH OCyIIecTBISATh KPUTUYECKHUN
aHaJ M3 TPOOJIEMHBIX CHUTYyallMd Ha OCHOBE
CHCTEMHOTO TIOAXO/Ia, BBIPAOaTHIBAThH
CTPATErUI0 IEUCTBUI

YK-1.3 Kpurtuueckn OIEHMBAET HaAEKHOCTb
MCTOYHUKOB  HMHpopMmanuu, paboTaer C
POTUBOPEYMBON MHpOpPMaLIMEl U3 pa3HbIX
HCTOYHUKOB

VK-6. CriocobeH onpenensTh U pean30BbIBATH
MPUOPUTETH COOCTBEHHOH JEATENbHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHHS HA OCHOBG
CaMOOIIEHKU M 00pa30BaHUs B TEUCHHE BCEil
PKU3HU

YK-6.1. OnenuBaeTr CBOM pecypchl W WUX
Tpe/IeIbI (TMYHOCTHBIE, CHTyaTHBHBIE,
BPEMEHHBIC), ONTHMAILHO HMX HCIOJB3YeT JIIs
YCIEITHOTO BHITMOJHEHHUS TIOPYYSHHOTO 3a/1aHHS

YK-8. Criocoben co3aBaTh U MOAIEPKUBATH
0e30macHbIe YCIOBHUS KU3HEACATEIBHOCTH, B
TOM YHCJIEC IPU BO3HHUKHOBEHUH YPE3BBIYAITHBIX
CUTYalUI

YK-8.3. BrisBisier mpo0ieMbl, CBSI3aHHBIE C
HapyIIEHUSIMU ~ TEXHUKH O€30MacHOCTH  Ha
pabouem MecTe; mpelaraeT MEpONpUATHIX O
MPEAOTBPALIEHUIO YPE3BBIYANHBIX CUTYALNI

I[IK-1-u CnocoOeH TutaHupoBath padboTy U

BHIOUPATh  aJ€KBAaTHBIE METOJbl  pEIICHUS
Hay4YHO-HCCIIEJ0BATENBCKUX 3a1a4y B
BBIOpaHHOW 00JaCTH  XUMHMH, XHUMHYECKOH

TEXHOJIOTHH WJINA CMEKHBIX C XUMHEH HayKax

MK-1-n.1 Cocrasisier o0mui miag
HMCCIEI0BAHNS U AETAJIbHEIE IUIAHBI OTHENbHBIX
cTagui

IIK-1-0.2 BriOupaer sKClepUMEHTAIbHBIE W]
[PACUYETHO-TEOPETUYCCKUE METOJABl  PEHICHHS]
IMOCTABJIEHHON 3a7a4ydl MCXOOS U3 HMEIOIINXCS
MaTepHATBHBIX M BDEMEHHBIX PECYpCOB

IMK-2-1  CnocoOGeH MpPOBOIUTH TATCHTHOA

MK-2-n.1 [TpoBoaut MTOUCK
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00J1aCTH XMMHUH U/ WA CMEXKHBIX HayK

MH(OPMAaLIMOHHbIE UCCIIeI0OBaHNS B BRIOPAHHOM|CIIEIUATN3UPOBAHHON
MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX JaHHBIX

UHpOpMaLIUU B

B pe3ynbrare u3ydeHus TUCHUTIINHBI 00y4YalOMUNUCS TOJDKEH:
3name:

- OCHOBHBIC IIOHATHUA U MCTOABI OpFaHHlIGCKOﬁ XUMHU IJId pCHICHUS HpO(i)eCCI/IOHaHLHBIX

3a7a4;

- OCHOBHBIC 3aKOHOMCPHOCTH CBA3U XMMHUYCCKHUX CBOICTB OpraHU4YCCKUX BCHICCTB C UX

CTPOCHHEM;

- CIOCOOBI  TIONYYEHHUS OCHOBHBIX KIJIACCOB
TpaHchopMaluy OCHOBHBIX ()YHKIIMOHAIBHBIX TPYIIIL.
Ymemes:

OPraHUYeCKHUX

BCIICCTB

A METOIBI

— NPOBOJUTH aHAIMU3 CXEM CHHTE3a NPHUMCHUTCIBHO K IIpOoHEcCaM ITOJIYUCHHUA OPraHUYCCKHX

COCIUHCHMI,

— TPUMEHSTHh TEOPETUYECKUE 3HAHMS HA MPAKTUKE U MCIIOJIb30BaTh B CBOEH pabore

COBPEMCHHBIC MCTOIbI OpraHquCKOﬁ XHUMHU,

- 000CHOBAThH BBHIOOP TEMBI HAYYHOTO MCCIIEIOBAHNUS, (DOPMYIHPOBATH €T0 IeIH U 33Ja4H,

BEIOpaTh U CIIOCOOBI MX PEIICHUS.

Bnaoemo:

- METOJaMH OPTraHMYECKOW XUMHUHU IS  PEIICHUS
COJIepKaTeIbHON MHTEPIIPETALMU MTOJIyYEHHBIX PE3YyIbTaTOB;
- COBPEMEHHBIMH
0OBSICHEHUS CTPOCHHUS U CBOMCTB OPraHUYECKHUX BEIIECTB;

TCOPCTUYCCKMMH  IIPCACTABIICHUAMUA

npodhecCuoHaNbHBIX

3ama4y Hu

OpraHquCKOﬁ XUMHUHU  OJIA

- HaBbIKaMU COCTAaBJICHUA INIAHUPOBAHUA U OIITUMHU3ALUN CXCM ITOJYUCHUA OPraHUYCCKUX

COEIMHEHUH 3aJaHHOIO CTPOEHUSI.
3. KpaTkoe conepaxxanue Kypca
1.1. O6imue npUHLKIIEI OPraHUYECKOI0 CUHTE3A.

1.2. JIutwii- 1 MarHuiopraHdecKrue coequHeHns Kak C-HyKIeo(HITbI U KaKk

MNPpEAMICCTBEHHUKHN APYI'UX MCTAJUIOPTAaHUYCCKUX PCArcHTOB.

1.3. Kympartnsie pearenTs B peakiusx C-C coyeraHusl.

1.4. Vicniosib30BaHMe alleTUIICHOB B CHHTE3€ Al[UKIMYECKHX COEANHEHHH.
1.5. Meroipl 00pa30BaHuUs YIiepo-yriiepoAHOH CBS3H € UCIIONb30BaHUEM KaTalln3a

KOMIIJICKCaMU ITaJijiagus.

1.6. KapOGoHupHas rpymma Kak JIEKTPOPUIT B PEaKIUsIX 00pa30BaHUs yriIepo/I-
yraepoaHo# csizu. Peakuus ['puHbspa U poJCTBEHHBIE MPEBPAILICHUS.
1.7. ATKunupoBaHUE SHOJIATOB KaK OJMH U3 YHUBEPCATBHBIX MMyTEeH co3manus sp3-Sp3

YTJIEPOI-YTIEPOIHOMN CBS3H.
1.8. AnpaonbHas peakuusi.
1.9. Peaxrmst Muxanisi.

1.10. Peakuust MuxasJist Kak cTpaTerndeckas peakiys B IOJHOM CHHTE3e
1.11. OnedunupoBanue kapOoHUIBHOU Ipynnbl. Peakiun Buttrura n XopHepa-

Yoacsopra- OMMOHCca.

1.12. a-T'erepoaToMHBIC KapOAHHOHBI B PEAKIIHSIX C KAPOOHMILHBIMHU COCTMHEHHUSMHU.
1.13. DKxBUBaAJIEHTHI ALMI-AHUOHOB B peakIusaX 00pa30BaHUs yriaepoI-yriaepoaHoil

CBsI3H.

4. O0beM y4eOHOH TUCHHIJIMHBI

o B 3auerHbIix | B akagem.
Buabl yueOHoli padoThl
eIMHUIAX yacax
OO0masi TpPyA0eMKOCTh THCHUIIMHBI 110 y4eOHOMY IJIAHY 3 108
AyIMTOPHBIE 3aAHSITHUS: 1,8 64
Jlexun 0,9 32
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[IpakTUueckue 3aHATUA 0,9 32
CamocrosiTesibHas padoTa: 1,2 44
Buja koHTpoIs: 3a4er ¢ oueHkKoi
Buab1 yueoHoii pa6oThI B 3auerubix B acrp.
eINHHNIAX yacax
O01as TPYA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaAHY 3 81
AyAMTOpPHbIE 3AHATHSA: 1,8 48
Jlexmun 0,9 24
[IpakTUueckue 3aHATUA 0,9 24
CamocrosiTesibHasA padora: 1,2 33
Bua koHTpoOJIS: 3a4er ¢ OLEHKOM

AHHOTanus paboueil mporpaMmbl AUCHUTIITMHBI
«CTtepeoxuMusn)

1. Heab AMCUMILIMHBI:

— yrayOyieHue 3HaHUH O0YYarolIMXCsl MO0 CTEPEOXUMUHM, MOJTYYESHHbIE MPU U3YYeHUU 0a30BOTO
Kypca OpPraHM4eCKON XUMHH, U 3HAKOMHUT CTYJIEHTOB C MOJXOJAMH K CHUHTE3Y COCIUHEHHH C
3aJJaHHOM OTHOCUTENILHOM U aOCOMIOTHON KOHUTYpalliel CTepEOreHHBIX IICHTPOB B MOJIEKYJIE.
2. B pe3yJsibTaTe u3y4eHus AUCHUILIMHBI 00y4aIOLIUIicA M0 MporpaMMe creluaJIuTeTa

JOJIKEH:
Obnadams cneayoUMMI KOMIIETEHIIUSAMU:

®opmupyeMbie KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUS KOMIeTeHIH i

YK-1 CnocobeH ocCyIIecTBIsATh KPUTHUECKU
aHAM3 TMPOOJEMHBIX CHUTyallMid Ha OCHOBE
CHCTEMHOTO oaxona, BbIpa0aTHIBATH
CTpPATEruI0 NEUCTBUI

YK-1.3 Kpurudyecku OIEHUBACT HAICKHOCTH
UCTOYHUKOB  HMHpopmanuu, paboTaeT ¢
NPOTHBOPEYNBON HMH(OpMAIMeid U3 pPa3HBIX
MCTOYHUKOB

YK-1.5 Hcnons3yer JIOTHKO-
METOJOJIOTUYECKUNT ~ MHCTPYMEHTapui  Jjis
KpHTquCKOﬁ OILICHKH COBPCMCHHBIX|

KOHIENINK  (Pumocohckoro M  COIUAIBHOTO
XapakTepa B CBOCH MpeIMETHON 00JacTH

YK-6. CiocoGeH ornpenenats U pealn30BbIBaTH
MPUOPUTETHI COOCTBEHHOW JIEATENILHOCTH W
CHOCOOBI €€ COBEPIIEHCTBOBAHMS Ha OCHOBE
CaMOOIICHKH M 0Opa3oBaHMsA B TEUCHUE BCel
PKU3HU

YK-6.3. BricTpauBaer rHOKyI0
MpOo(QEeCCHOHATIBHYIO TPAeKTOPHIO, HCIONbB3Ys
MHCTPYMEHTBI HENpPEPBIBHOTO 00pa30BaHUs, O
yIEeTOM HaAKOTIJICHHOTO OTIBITA
npodeccroHanbHON JeATeNbHOCTU 17
TMHAMUYHO HM3MEHSIOUINXCSl TPeOOBaHUI
[pBIHKA TpyIa

IIK-1-1 CnocobeH 1uiaHupoBaTh padboTy WU
BHIOMPATh  aJCKBAaTHBIE  METOJIbI
Hay9HO-HCCIIE0BATEIbCKHUX 3amaq
BHIOPaHHOW 007aCTH XUMHUH, XUMHUYECKOM
TEXHOJIOTUHU MJIM CMEXKHBIX C XMMHUEH HayKax

B|

PCICHUAPACUCTHO-TCOPECTHICCKUC

I1K-1-0.2 BpiOupaer sKCIEpUMEHTAJIbHBIE W]
METOJBl  PEIIEHUs
[OCTABJIEHHOM 3a/J1a4é UCXOMS M3 HMMEIOLIUXCS
MaTEPUAIBbHBIX U BPEMEHHBIX PECYPCOB

IIK-3-1 Crnoco0eH Ha OCHOBE KPHUTHYECKOTQ
aHammza pesyapraroB HUP u  HHMOKP
OLICHUBATh IMEPCHEKTUBBl HX MPAKTUYECKOTO
MPUMEHEHHUS U  MPOJOJDKEHHS  paboT B
BLIOpAHHOW 00JACTH XUMHUH, XUMHUYECKON

M1K-3-n.2 Omnpenensier BO3MOYKHBIE
HampaBJIeHUsl pa3BUTHSA PabOT U MEPCHEKTUBBI
[IPAaKTUYECKOIO0  NMPUMEHEHMSI  MOJIYYECHHBIX|
pE3yIbTATOB

TEXHOJIOTHH HUIIM CMEXHBIX ¢ XUMHUEH HayKax

147



B pe3ynbrare u3ydeHus TUCHUTIINHBI 00y4YalOMUACS TOJDKEH:

3namo:

— OCHOBHBIC METO/Ibl OPTAaHUYECKON XUMHUH;

— CIoCcoOBI pa3/ieNICHUs U aHAJIM3a POCTPAHCTBEHHBIX H30MEPOB;

— MIPUMEPHI KATATUTUYECKHUX MTPOIIECCOB B OPTaHMYECKOM XUMUH,

- MIPUMEPHI CTEPEOHANPABIICHHOT'O CUHTE3a B OPraHUYECKON XUMHH;
- MIPUHIIAITBI CO3/IAaHUS CYITPAMOJICKYISPHBIX aHCAMOJICH.

Ymemes:

- pa3pa60TaTb CXEMBI IIOJTYYCHHA 3aJaHHBIX BEHICCTB C YUYETOM IPHUHLUIIOB
CTPaATCrur OPpraHn4cCKOro CHHTE3a,

— aHaJII/I3I/IpOBaTL aHLTepHaTI/IBHBIC METOAbI CUHTEC3a KOHKpCTHBIX BCIIICCTB C y‘-IeTOM
JIOCTYITHOCTH PEareHTOB, CTAIUIHHOCTH, CEJICKTHBHOCTH TpOIiecca.
Bnaoemu:

- METOJaMH KPUTHYECKOT'O aHaIn3a CIoco0OB CHHTE3a OpPraHN4Y€CKUX BEIICCTB,

- METOJJaMH CTEPEOHAINPABICHHOTO CHHTE3a [[EJIEBBIX OPAarHUYE€CKUX BEILECTB;
— METOAaMU COOPKH CYNPaMOJIEKYIISIPHBIX CTPYKTYP C 3aJJaHHBIMU CBOMCTBAMHU.

3. Kparkoe coep:kaHue Kypca

1. CTpyKTypHBIE H30MEPBI M IPOCTPAHCTBEHHbIE H30MeEpbI (cTepeon3omepsnl). CrocoObl
M300paKeHHsI MPOCTPAHCTBEHHOT'O CTPOEHUS MOJEKYIbI: KIMHOBUIHAS MPOEKIUS, MPOEKIUU
Heromena n @umepa. Kondopmammu, korHbopmepsl. KoHdopmaruu NHKIOB: TUKIOOYTaH,
LUKJIONeHTaH, Iukiorekcad. Kondopmepsl mnuknorekcana. Oco6eHHOCTH KOH(POPMAIMIOHHOTO
MOBE/ICHUS LIMKIIOTeKCeHa U TeTpasinHa. CTpoeHue Luc- U TpaHC-JeKaanHa.

2. JlBa TUma TOPOCTPAHCTBEHHBIX HW30MEPOB: DHAHTUOMEPHI U  JAHACTEPEOMEPHI.
OtHOCHUTENBbHAS  KOHHUrypamus, ABYCMBICICHHOCTh JTOro moHATHA. OTHOCHTENbHAsS
KOH(UTypalusi Kak B3aMMHOE PacCHOJIOKEHHE aTOMOB (TPYIIIT aTOMOB) OTHOCHUTENIBHO pemnépa,
IIPUCYILETO MOJIEKYJIE.

3. XUpalnbHOCTh. JJEMEHTHl CUMMETPUHU, HCKIIOYAIOUINEe XHPAIbHOCTh  OOBEKTA.
AcHUMMeTpUYECKUH aToOM YIJIepoJia, CTEPEOTeHHbIN LEHTp (LUEHTP XUPaJbHOCTH). XUpaJbHbIE
MOJIEKYJIbl 0€3 aCMMMETPHUYECKOro aToMa YIiepoja: pacloyioKeHHe (PparMEeHTOB MOJIEKYJIbI
OTHOCHUTEIIbHO OCH, IIJIOCKOCTH, MPHUBOJAIIEE K XUPAJbHOCTH; CHHUpajbHash OpraHu3anus
MoJeKynbl (TekcarenuiieH). [IpuMepsl XUpalbHBIX MOJEKYT C OChIO XHPaIbHOCTH (AJJIEHBI,
CIIMpaHbl, MPOU3BOJIHEIE OM(EeHnIa), MIOCKOCThI0 XupanbHocT (1, 2- u 1, 3-nu3amenieHHbIC
npou3BosHbIe (epporeHa, nukiorekceH). Iloctpoenune mnpoekumit dumiepa AIS MOJEKYNT ¢
OJIHUM U HECKOJIbKUMHM aCUMMETPUUYECKUMU aTOMaMHU yriepoaa. XHUpaJlbHOCTh JAU3aMEIEHHBIX
[IUKIIOTEKCAHOB, CTATUCTHYECKAsl aXHPaTbHOCTb.

4. AOcomoTHass KOH(Urypanusi Kak opraHu3aius JUTaHIHOTO OKPYXKEHHS! CTEPEOT€HHOTO
[IEHTpa OTHOCHUTENHHO BHeIIHero penépa (Habmromarens). R, S-Cucrema o603HaueHU
a0COMIOTHON KOH(UTYpaLIUH.

S. CriocoObl  pacuIemyieHHsT paleMaToB ISl IOJy4YeHHMs YHMCTBIX OSHAHTHOMEPOB:
MEXaHUYECKOE pa3jiesieHne YHaHTHOMOP(HBIX KpucTaioB (Meton IlacTepa), pazneneHue uepes
JMacTepeOMEpHbIE COEIUHEHUs (KpUCTalIM3alus, XpomaTtorpadus), xpomarorpadus Ha
XUPATBHBIX HOCUTENSIX, ONOXUMUYECKUE METO/IBL.

6. JlBa Tuma CENeKTUBHOCTH XUMHUYECKOW peakIMH: CyOCTpaTOCENIeKTUBHOCTh U
MPOJYKTOCEIIEKTUBHOCTh.  PernocenektuBHble peakiuu. CTepeoceneKTUBHOCTh PEeaKIHH,
oTanuue oT crepeocnenuduuHocty. Konuenuus crepeoanddepeHumaym.

7. JnactepeoceneKTUBHbIE peaklUy. Y MEHbIICHNE YHCa CTEPEOU30MEPOB MO CPABHEHMIO
C 2N mpH HpPOBEIEHUHM pPEaKLUUi C BBICOKOH JHAacTEpeOCeIeKTHUBHOCTHIO. JlnactepeomepHas
grctoTa npoaykTa (de), MeTosl ee onpenenenus (xpomarorpadusi, crekTpockonus SIMP).

8. Konnenmuss TomHbix oTHOmeHud (tomusMm). Croxactudeckas ((IyKTyamHOHHAas)
XUPATBHOCTh. DHAHTUOTONHBIE aTOMBI U TPYIIBI aTOMOB B MoJiekysne. [IpoxupanbHOCTb.
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OHaHTUOTOIIHBIE U JTHACTEPEOTONHBIE CTOPOHBI MOJIEKYJIAPHOU IUIOCKOCTH. DHAHTHOMEDPHBIE U
JIMacTepEOMEpPHBIE IEPEXOIHBIE COCTOSIHUA. KuHeTHnueckoe pacuienieHue.

9. OHaHTUOCEICKTUBHBIC peakuun c y4acTHEM XUPaJIbHBIX peareHToB:
HHAHTHOCEJIEKTUBHOE THApOoOOpupoBanue, BocctanoBieHne BINAL-H u apyrumu xupanbHbIMU
IIPOM3BOJHBIMU AIFOMOTHIPHUA JINTUS, YHAHTHOCEJIIEKTUBHOE 3noKcuauposBanue o [laprueccy
(B MpHUCYTCTBUU M30MPONHIATa TUTaHA M 3(PHUpa BUHHON KHUCIOTHI). DHAHTHOMEpPHAs YUCTOTA
npoaykTa (ee).

10. IIpuMepsl SHAHTHOCEIEKTHBHBIX PEAaKIMM C yd4aCTUEM XHUPaIbHBIX KaTaJIU3aTOPOB:
(epMEHTaTUBHOE BOCCTAHOBIEHHE [-KeTO3(DUPOB, aCUMMETpUYECKOE THUIPUPOBAHHE Ha
($oCPUHOBBIX KOMITJICKCAX POJIHS.

11. JlnactepeoceneKTUBHOCTh ~ albJIOJIbHOW KOHJeHcauuu. Z- u E-Enonarsl, Monens
[ummepmana-Tpakcnep.

JlnacTepeoceneKTUBHOCTh B peaklusaX KapOOHUJIbHBIX COEIUHEHUH, CoAepXkaluX COCeIHUH ¢
KapOOHMIIBHOM Tpynmoi crepeoreHHblid neHtp. Monenmn Kpama u ®enkuna-Ana. Mogenb
xesatuposanus 1o Kpamy.

12. I[HaCTepCOCGJIeKTHBHOCTL B pCaKOuiaAX ajlbACTUAOB C I'OMOCHOJJATAMHU JIUTUA W THUTaHaA
(monens [lummepmana-Tpakciep).
13. Tlomxoapl K CHHTE3y ODHAHTHOMEPHO UHUCTBIX COCJAMHEHHH C OJIHMM U JBYMS

CTEpPEOreHHBIMH LIEHTPAMU: a) paclIeIUIeHUe paremara; 0) MPUMEHEHHE YHAHTHOCEIICKTUBHBIX
peaxiuil (XupaabHBIA peareHT, XUupalbHbIA KaTaau3aTop).

14. JIBa moaxoma K CHHTE3y SHAHTHOMEPHO YHCTBIX COCIMHEHHH C HECKOJIbKUMHU
CTEpEOTreHHBIMH I[EHTpaMU Ha 0a3e BBICOKO IUACTEPEOCETICKTUBHBIX PEaKIUil: a) MCXOoIsi M3
SHAHTUOMEPHO YHCTOTO COCAMHEHUs (aCUMMETpUYECKast MHIYKIUsA); 0) UCXO/Is U3 aXUPaIbHOTO
COoeMHEHUs MO0 palleMaTa ¢ MOCIEAYIOUIUM paclleljieHHeM palemMara Ha OJHOW M3 CTaauil
MHOT'OCTaJUHHOIO CUHTE3A.

4. O0beM yueOHOH JUCHUILINHBI

. B 3auerHbix | B akagem.
1. Buabl yuedHoii padoThI

eTHHUIAX yacax
O0mas TPyA0eMKOCTh TUCHUILIUHBI 110 y4eOHOMY IIAHY 2 72
AyAUTOPHBbIE 3aHATHS: 1,3 48
Jlexuuu 0,9 32
[IpakTUueckue 3aHATUA 0,7 26
CamocrosiTesibHas padoTa: 0,7 24
Buja xouTpoJs: 3aueér

Buabl yueOHol padoThI B saueTHbix B actp.

eIMHHUIAX yacax
Oo0masi TpyA0eMKOCTh THCIIUILTHHBI 110 y4eOHOMY TJIAHY 2 54
AyIMTOPHBIC 3AHATHS: 1,3 36
Jlexnun 0,9 24
[IpakTUueckue 3aHATUA 0,7 19,5
CamocrosiTeIbHasI padora: 0,7 18
Buja koHTpoJs: 3auér

AnHoOTams paboyeil mporpaMMbl JUCIUIIIMHEI

«Kutacrepsl ¥ 3J1eMEHTOPraHu4ecKHe COeAUHEHUS»
1. Heanb AUCHUNIMHBI:
— ycBoeHME (yHIAMEHTAIbHBIX 3HAHUI B OOJIACTH COBPEMEHHOM KJIACTEPHOM XUMHHM U
MIPEAICTABICHUIN O €€ TECHOM B3aMMOCBSI3M C HEOPTraHWYECKOM M KOOPJAWHALIMOHHOM XUMHEH,
KPUCTAJUIOXUMUEH, HIEKTPOHHBIM CTPOEHHEM MAaTEpPUAJIOB Pa3IMYHON Pa3MEPHOCTH.
2. B pe3yabTare u3y4yeHus THCHHUIJIMHBI 00yYAOIIMIicCA M0 MPOorpaMMe ClelHaIuTeTa
JMOJIKEH:
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Obnadams cneayONMMU KOMIETEHUUSIMHU:

®opmMupyeMble KOMIIETEeH U NHauKaTopbl J10CTHKEHUSI KOMITeTeHIM i
YK-1.3 Kpuruyecku OIEHUBACT HAIACKHOCTH
UCTOYHUKOB  HMH(opmanuu, paboTaeT ¢
YK-1 CnocoOeH ocCyecTBISATh KPUTUYECKMUIPOTHBOPCUMBONW HWH(POPMAILIMEH W3 pa3HbBIX|
aHaM3 TNPOOJIEMHBIX CUTyalldii Ha OCHOBEUCTOYHHUKOB

CHCTEMHOT'O IOAX0/1a, BbIpabaThiBaTHY K-1.5 Hcnons3yer JIOTUKO-
CTPATETHIO NEUCTBUI METOJOJIOTUYECKUN ~ HMHCTPYMEHTapui I
KPUTHYECKOU OLICHKH COBPEMEHHBIX

KOHIENIMi  (Punocohckoro M  COUAIBHOTO
XapakTepa B CBOCH MpeIMETHOM 001acTu

VK-6. Criocoben onpenensats U peann3oBbiBaTHY K-6.3. BricTpauBaer THOK YO
PUOPUTETBI COOCTBEHHOM JIEATENILHOCTH HNPOPECCHOHATBHYIO TPAaeKTOPHUIO, HCIIONb3YS
CrocoObl €€ COBEpIICHCTBOBAHMSI Ha OCHOBG@UHCTPYMEHTHI HENPEPHIBHOTO O0pa30BaHUS, O
CaMOOLIGHKM M O00pa3oBaHMsl B TEYCHHE BCEHYIETOM HaAKOTIJICHHOTO OTIBITA
PKU3HU npodecCuoHaIbHOM JesITeIbHOCTH u
MUTHAMUYHO H3MEHSIONIMXCS TPEeOOBAHMIA
[pBIHKA TpyIa

I[IK-1-u Cnocoben mianupoBate paboty HIIK-1-H.2 BpiOupaer sKcnepUMEHTalbHbIE U
BHIOMPATh  aJCKBAaTHBIE METOJBl  PEHICHUSPACUETHO-TEOPETUUECKHE METOMAbl  PEIICHHS
HAyYHO-UCCIIEIOBATENbCKUX 3a1a4y BMOCTaBJICHHON 3a/layl MCXOJS U3 MUMEIOIINXCS
BEIOpAaHHOW O0JIACTH  XWUMHUH, XUMHYECKOHMATCPUAIBHBIX U BPEMCHHBIX PECYPCOB
TEXHOJIOTUH WJIU CMEXKHBIX C XUMHUEH HayKax
IMK-3-1 Cnocoben Ha ocHoBe KputudeckorollK-3-u.2 Omnpenensier BO3MO>KHBIE
aHanmuza pesynpratoB  HUP  u  HUOKPHanpasnenus pa3Butusi paboT U NEPCIEKTHUBbI
OIICHUBATh TIIEPCIICKTUBBI HMX MPAKTHYECKOTONPAKTHYECKOTO  NPHUMEHEHUS  ITOJYYCHHBIX
MPUMEHEHUS U TPOJOKEHUs paboT B pe3yIbTaTOB

BLIOpaHHOW O0JNacTH XUMHUH, XUMHUYECKOH
TEXHOJIOTHUH MM CMEKHBIX C XUMHUEH HayKax

B pesynbpraTe n3ydeHus TUCHUILUIMHBI 00y4aromuics JOMKEH:

3name:

- TEOPUI0 XUMUYECKON CBSA3H, 3aKOHOMEPHOCTH YCTOMUMBOCTH KJIACTEPHBIX KOMIUIEKCOB B
3aBHCUMOCTH OT MPHUPOJBl METajula W JIMTaH/a, B3aUMOCBS3b 3JIEKTPOHHOH KOHQUIypaiuu
HOHOB METAJJIOB C KJIACTEpOOOpa3oOBaHMEM U CTPYKTYpOH KJIACTEpPHBIX COEIMHEHU,
AIIEKTPOHHOE CTPOEHHE OCHOBHBIX KJIACTEPHBIX KOMIUIEKCOB MIEPEXOAHBIX METAIIJIOB.

Ymems:

- OpUEHTHPOBATHCA B COBPEMEHHOW KOOPJIMHALIMOHHON M KJIACTEPHOM XMMHUU Ha YPOBHE
MOHMMAaHUS OCHOBHBIX ITPOOJIEM, PEIIAEMBbIX 3TUMHU pa3AesiaMi XUMUYECKOW HayKH.

Bnaoemu:

- MPEJICTAaBICHUSIMU O PA3IMYHBIX KJIaccaxX KJIACTEPHBIX COCAMHEHUM, THUIAX CBA3BIBAHUSA
MeTaJlJI-MeTaJll, BKJII0Yasl KpaTHbIE METaJUI-METall CBS3H, M 3aKOHOMEPHOCTSAX UX 00pa30BaHuUs,
NPUYMHAX YCTOWYMBOCTH / HEYCTOMYUBOCTH KIIACTEPHBIX KOMILICKCOB.

3. Kpatkoe coaep:kaHue Kypca

1. BBenenue B kinacTepHyro XUMHIO. MIcTOpHs OTKPBITHS CBSI3€H METAUI-METal B HU3LINX
raJloreHruax nepexoAHbx MetamioB. Onpeenenus, NOHITHS, KIacCU(PUKaLUI U TEPMUHOIOTHS
B KJIACTEPHOM XUMUHU.

2. businepable MeTalIOKJIaCTepHblE KOMIUIEKCHI. bBHsiiepHble KOMILJIEKCHl IMEPEXOAHbBIX
METAJIJIOB C IUCKPETHBIMU KilacTepaMu M2. busiiepHble KOMIUIEKCHI C Y4ETBEPHBIMU U TPOMHBIMU
MeTaJlI-MeTaul CBs3AMU. OCOOEHHOCTH KPUCTAIMYECKOrO U 3JIEKTPOHHOTO CTPOEHHUS TaKHUX
KOMIUIEKCOB U UX XUMHYECKHE CBOMCTBA.
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3. KBa3uonHoMepHble COEAMHEHUS MEPEXOAHBIX METANIOB C OECKOHEYHBIMU JTMHEWHBIMU
MeTtaiouenoykamu. CTpOeHHME  XaJIbKOI€HWJOB, XaJbKOTaJOI€HHIOB M  TaJOreHHJIOB
MEPEXOJHBIX METAIOB C JIMHEMHBIMA METAJUIMYECKUMU 1IeNOoYKamMu. THUIIBI KOOPAUHALIMOHHOTO
OKPY)KEHHSI METaJUIMYECKUX HEHTPOB. OCOOEHHOCTH AIIEKTPOHHBIX CBOWCTB (00pa3oBaHUE BOJIH
3aps0BOM IUIOTHOCTH, TNailepicoBCcKash HEYCTOMYMBOCTb, CBEPXIPOBOJAIIEE COCTOSHHE).
Bo3MOXXHOCTH  pEryiIMpoBaHUS CBOWCTB XMUMHYECKMMH U (DU3MYECKMMH  METOJaMH.
Knaccudukanus 1eno4eyHblX COSAMHEHUN MO UX CTPYKTYPHBIM, SJIEKTPOHHBIM U MAarHUTHBIM
XapaKTEPUCTHKAM. .

4. KBa3zuonHomepHble  COCIMHEHUS  MEPEXOJHBIX  METAIOB €  OECKOHEUHBIMH
3Ur3aroo0pa3HpIMH  MeTayuionenoykamu. CTpoeHHe COCTUHEHHWH NEepeXOJHBIX METaIoB ¢
3Ur3aroo0pasHbpIMU MeTaionenoukamu. O6pazoBaHue KIACTEPHOM CTPYKTYphl B 3aBUCHMOCTH
OT YMCJIa BAJICHTHBIX 3JIEKTPOHOB Ha METANTMYECKUX LeHTpax. Kiaccudukaius nenoyeyHbx
CTPYKTYP.

S. CoenuHeHus,  colepKallMe  METAJUIOUUKIBL.  TpeyroibHble W KBaJpaTHbIE
MeTauiokyiactepsl. KitacrepHble coeuHeHns pa3HOro TUIA: CTPOCHHE U XMMUYECKHUE CBOMCTBA
FOMO- U FeTEPOMETAJUIMUECKUX KJIACTEpPOB, JIUTAHIHAS CTAOMIM3ALMS TPEYroJbHbIX KJIACTEPOB,
UX MPEeBpaICHUS B KyOaHOBBIE T€TEPOMETATNINYECKUE KOMILUIEKCHI.

6. [Tonusapuyeckue MetayuiokjgacTepbl. KOMILIEKCHl ¢ TETpa’ApUUYECKUMHU KJacTepaMu.
Cuntes, cTpoeHue M GU3UKO-XUMHUYECKHE CBOMCTBA TETPAIAPUICCKUX KIACTEPOB PA3HOTO THIIA.
MonekynsapHble U TOTUMEPHBIE CTPYKTYpbI. KyOaHOBBIE KOMILIEKCHI.

7. [Tonusapuyeckue MerayuiokiaacTepbl. KOMIUIEKCHI € OKTa3apUUYECKUMHU KJIACTEpaMH.
OxkTasapuyeckue KJacTepbl Kak Hanbolee MpeIcTaBUTEeNbHAs TPYIINa KIAaCTePHBIX COSIUHEHUH.
Mertonpl cuHTE3a, CTpOEHHE, (U3MKO-XMMHYECKHE CBOWCTBA U pa3jUYHbIE NPEBpAIICHUS
OKTa3pUYECKUX KJIaCTEpPOB.

8. besnurannneie kinactepbl. KiacTepHble MOJMAaHUOHBI U TIOJUKATUOHBI TOCT-TIEPEXOHBIX
aneMeHTOB. AHHOHBI LlHTs1. OcoOeHHOCTH 00pa3oBaHusi, CTPOCHUE M CBOMCTBA O€3IHraHIHBIX
KJIaCTEPOB.

9. Kpynnele wmeramtokimacrepsl. Hanowactunbel. Marudeckue knacrtepbl.  Ilomydenue
00JBIINX KJIACTEPOB, UX CTPOEHUE M CTaOMIbHOCTh. HaHOUaCTHIIbI, MX MOTyYeHUE U CBOMCTBA.
KBaHTOBBIE TOUKH.

10. ONEKTPOHHOE CTPOEHUE KJIACTEPHBIX KOMIUIEKCOB. OCOOEHHOCTHM KOOpPAMHALMU U
AJIEKTPOHHBIX CBOMCTB JIMTAHAOB B KJIACTEPHBIX KOMIUIEKCAX Pa3jIMYHOrO Thma. «Marudeckue»
YHClla KJIACTEPHBIX BAJICHTHBIX AJIEKTPOHOB. CkeneTHbIE 37eKTpoHbl. [IpaBuio 3¢dexTuBHOrO
aToMHOro Homepa (npaBuwio CujpkBHKa). B3auMOCBsI3b CTaOMIBHOCTH KJIACTEPHBIX KOMIUIEKCOB
C UX DJIEKTPOHHOU CTPYKTYPOU M OCOOCHHOCTSIMHU KOOPIMHAIIUU JTUTAHI0B. DJIIEKTPOHOTOYHBIE U
ANIEKTPOHOAE(PUIIUTHBIE KIIACTEPHI.

11. XuMmudeckue U PU3NUecKre CBOMCTBAa METAIOKIACTEPHBIX coenuHeHuil. OcoOeHHOCTH
KOOpJMHAIMY JIMTaHJ0B Ha HECKOJIBKUX METAJNIMYECKUX LIEHTPax B KJIACTEPHBIX COEAMHEHHUSAX,
MOCTHUKOBBIE M BHYTPEHHHUE JIMraHjabl. PeakioHHas CHOCOOHOCTH KJIACTEPHBIX COEAMHEHUM:
pPEaKIMU 3aMeIleHHs] JIUTaHA0B; OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakui 0e3 mepecTpornKu
KJIACTEPHOTO OCTOBA; MEPEHOC 3JIEKTPOHOB, COMPOBOXKIAIOUINIICS HM3MEHEHHUEM KIJIAaCTEPHOIO
0CTOBa; JIeTpaJallis U TOCTPOHKa KIACTEPHOTO OCTOBA; KOHACHCAIMS KJIACTEPHBIX ()ParMEeHTOB.
12. ®dusnyeckue  CBOMCTBA  METAUIOKJIACTEPHBIX  COCAMHEHHH  (CBEPXIPOBOJSINUE,
JIOMUHECLICHTHBIE, MATHUTHBIE, PEHTT€HOKOHTPACTHBIE).

13. Bo3moxxHble 007acTH NMPaKTUYECKOTO MPUMEHEHUS METAJIOKIACTEPHBIX MaTepHalioB.
Hcnonb30BaHue KIACTEPHBIX MAaTE€pPHaJOB B HEKOTOPHIX OOJNACTAX XUMHH U TEXHOJIOTHH,
OCHOBBIBasICh Ha MX TMOJE3HBIX (PYHKIMOHAIBHBIX CBOMCTBAX —  KaTaJUTHYECKHX,
CBEPXIIPOBOJAIINX, IIOMUHECHEHTHBIX, PEHTTE€HOKOHTPACTHBIX.

4. O0beM y4ueOHOi AU CIUNIIHHBI

B 3auernbix | B akanem.
eTMHULAX yacax
OO0mas TpPyA0eMKOCTh THCHUILIMHBI 110 y4eOHOMY IIAHY 2 72

2. Buasbl yueOHOii padoThI
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AyYIUTOPHbIE 3aHATHS 1,3 48
Jlexuu 0,9 32
[[pakTHyeckue 3aHATUA 0,7 26
CamocrosiTejibHas padoTa: 0,7 24
Bua koHTpOJISI: 3auér

Buabl yueOHoii padoThI B sauernbix B actp.

eIMHUIAX yacax

O01mas TPyA0eMKOCTb JMCHMILIMHBI 10 Y4eOHOMY IIaAHY 2 54
AyAMTOpPHBbIE 3aAHATHSA: 1,3 36
Jlexnuu 0,9 24
[TpakTHYecKue 3aHATUS 0,7 19,5
CamocrosiTejibHas padoTa: 0,7 18
Buja koHTpoOJIS: 3auér

AHHOTanus pabodeil mporpaMMbl TUCITUTLTHHBI
«CoBpeMeHHbIEe METOAbI MOJIy4YeHHs U UCCIeJOBAHNS HEOPTAHNYECKUX MAaTePUATIOB)

1. leap TUCHUILIHHBI:

— (opMHUpOBaHHE KOMIUIEKCA 3HAHWW, IO3BOJIAIONIMX OPUEHTHUPOBATHCA B MHOTI000pa3uu
COBPEMEHHBIX HEOPraHWYECKHUX MaTepUalioB, UX MECTE B IPOM3BOJCTBEHHBIX IpOLECcCax M
OBITOBOM KU3HH JIIOJICH, 3HAHUN O B3aMMOCBSI3M MEXK]Y XUMHYECKHM COCTAaBOM, CTPYKTYpOMl

(KaKk XMMHYECKOH, TaKk U MHUKPOCTPYKTYpPOH) I

HCIICPCHOCTBIO U CBOMCTBaAMH HCOPraHUYCCKUX

MaTCpHraioB, KOTOPBIC COCTABJAKOT OCHOBY I LEJICHAIPABJICHHOIO CO3JaHHA MAaTCPUAJIOB C

3aJlaHHBIMHA XapPaKTCPHUCTUKAMU.

2.B pe3yJbTaTe U3y4YCHUSA TUCHUIITTHHBI Oﬁy‘lalOHIHﬁCH o nmporpamMmme cnenuajaurera

JTOJIZKEH:
Obnadams CIeayIONMMU KOMIIETEHIIUSIMH:

dopmMupyeMbie KOMIIETEHIIHU

NuaukaTopbl 10CTHKEHUS KOMIIEeTeHIUH

YK-2. CriocoGeH ympaBIisiTh MPOEKTOM Ha BCEX
HTalax €ro )KU3HEHHOT'O IUKJIa

YK-2.1 dopmynupyer Ha OCHOBE
[TOCTABJIEHHOM MPOOJIEMbI IPOEKTHYIO 3a7jauy U
CIIOCO0 €€ pEelLICHUs Yepe3 pealn3aluio
POEKTHOI'0 YIPABJICHUS

YK-4. CnocobeH MNpuUMEHSTh COBPEMEHHbIE
KOMMYHHUKaTHBHBIE TE€XHOJOIMH, B TOM YHCIIE
HAa  MHOCTPAHHOM(BIX) A3bIKe(ax), JUTS]
aKaJeMUYEeCKOro M MpohecCHOHaIbHOTO
B3alMOJIEICTBUS

YK-4.2. CocraBisier, IepeBOIUT U
pEeIaKTUPYET pa3IuuHble aKaJeMUYeCKHUe
TEeKCTHI (pedepatsl, 3cce, 0030pbl, CTAThU U
T.7.)

YK-6. CiocoGeH ornpenenats U pealn30BbIBaTH
MPUOPUTETHI  COOCTBEHHOW JIEATENILHOCTH W
CHOCOOBI €€ COBEPIICHCTBOBAHHMS HAa OCHOBE
CAMOOIICHKH M 00pa3oBaHMA B TEUYCHHE BCel
PKU3HU

YK-6.3. BricTpauBaer W (OR% )
MpOQEeCCHOHATIBHYIO TPACKTOPHIO, HCIONbB3Ys]
WHCTPYMEHTHI HENPEepPBIBHOTO 00pa3oBaHus, ¢
yIEeTOM HAKOTIJICHHOTO OTIBIT
podeccHoHaIbHOM JeSATeIbHOCTH 17
TMHAMUYHO W3MEHSIONINXCSI TpeOOBaHUI
[pBIHKA TpyIa

I[IK-1-u CnocoOeH TutaHupoBath padboTy U
BLIOUpATh  aJIEeKBAaTHBIE METOABl  PEIICHUS
Hay4YHO-HCCIIeI0BATENIbCKUX 3a1a4 B
BLIOpAaHHOW 00JIACTH XUMHUHU, XUMUYECKOU
TEXHOJIOTUU WJIM CMEKHBIX C XUMHUEH HayKax

TIK-1-n.1 Cocrasiser oo I1ag
HUCCIEIOBAHUSA U JNETANbHBIE IUIAHBI OTHEIbHBIX
cTagui

IMK-2-1  CnocobeH MpPOBOIUTH TATCHTHOA

IMK-2-un.2 u

AHanuzupyer 00o01m1aer
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WH(OPMALMOHHbIE UCCIIEIOBaHUS B BHIOPAaHHOMN

PE3YJIbTAThI HATCHTHOI'O IMONCKA IO TCMATUKC

00J1aCTH XUMHUH W/ WA CMEXHBIX HAyK MpOoeKTa B  BBIOpaHHOW 00OJACTH  XUMHH
(XMMHUYECKOMN TEXHOJIOTHH)

IIK-3-1 Criocoben Ha ocHoBe kputnueckoro[lIK-3-n.2 Omnpenensier BO3MOJKHBIE

aHamu3a pesyiabraroB HUP u  HHWOKPHanpaBnenus pa3Butus paOOT U MEPCIEKTUBBI

OLIEHUBATh IE€PCIEKTUBbl HX IPAKTUYECKOIONPAKTUYECKOI0  NPUMEHEHUS  IOJIyYEHHBIX

NpPUMEHEHUS M IPONOJDKEHHs  paboT  Bpe3ylbTaToB

BbIODAaHHONW 00JaCTH  XUMMH, XHUMHYECKOH

TEXHOJIOTHH M CMEKHBIX C XUMHEH HayKax

B pe3ynbTaTe u3ydeHus TUCIUTUITMHBI 00YIarOIIHACS JOKCH:

3namo:

KJIaCCU(PUKAIIMIO HEOPTAHNYECKUX MAaTepPHAJIOB;

0COOEHHOCTH METO/I0B KOHCOIUAAIMN HEOPTraHMYECKUX KEPAMUUYECKUX MaTEpHUAJIOB;
OCHOBHBIE METO/IbI ITOJIYYCHHSI HAHOTIOPOIITKOB M OCOOEHHOCTH X KOHCOJIHUIAIINY;
MOHSITUE AJITUTUBHBIX TEXHOJIOTHI, UX OCOOCHHOCTH B MPUJIOKEHUH K MOTYYEHUIO
IJIAHAPHBIX 3JIEMEHTOB;

— COBPEMEHHbIE TEHJCHIMH pa3BUTUS KOHCTPYKIMOHHBIX MAaTepUaJIoB,
BBICOKOTEMIIEPATYPHBIX KEPAMUYECKUX MATEPUAIOB U KOMIIO3UTOB;

— COBPEMEHHBIE TEHICHIMH pPa3BUTHS (PYHKIMOHAIBHBIX MaTepHalioB, B TOM YHUCIE
MaTepUaJIOB JIJIsl aIbTEPHATUBHON SHEPreTUKU, XUMUYECKOU ra30BON CEHCOPUKH, ONITHUKH.
Ymuems:

— BBIJEIATH 0A30BbIC CBOMCTBA PA3JIMYHBIX TUIIOB HEOPTaHUYECKUX MaTEPHAIIOB;

— pacCUYMTHIBaTh MEXAHHMYECKUE CBOMCTBA (IPOYHOCTH, TBEPAOCTh, TPEITUHOCTORKOCTD) T10
AKCIEPUMEHTAIBHBIM JJAHHBIM, [OJIYYEHHBIM C IPUMEHEHUEM COOTBETCTBYIOIIMX METOOB;

— OPHUEHTUPOBATHCS B METOJIaX UCCIIEIOBAHUS CTPYKTYPbl HEOPraHUYECKUX MaTEPHAJIOB.
Bnaoems:

— METOJaMH aHAJIN3a JaHHBIX CKAHUPYIOIIEH JIEKTPOHHON U aTOMHO-CUJIIOBO MUKPOCKOIIUH.

B TOM 4YHCIIC

3. Kpatkoe coaep:kaHue Kypca

Obwue npedocmaesnenus 0 COBPEMEHHBLIX HEOP2AHUYECKUX MAMEPUANAX, MEMOOAX UX
NONYYEHUA U UCCTIe008AHUA

OCHOBHBIC TIOHATHS MATEPHAJOBEJCHUSA. OBOJIONMS MAaTEpHAIIOB TI0 Mepe pPa3BHTHUSA
Ye0BeUYeCKON IMBUIN3AIlMU, OCHOBHBIE dTanbl. CBS3b XUMUU U MaTepuajoBeneHus. Paznuynoie
TUTIBI KJIacCU(UKAITIN HEOPTAHUIECKUX MATEPHAIOB — 110 TIPOUCXOXKICHHIO, 110 HA3HAYCHHUIO, TIO
COCTaBy, MO (QYHKIUSAM U CBOHCTBAM.

MeTto1bl KOHCOMUIAMKY 00BbEMHBIX MaTepuanoB. TeopeTnyeckue OCHOBBI CIEKaHUs. XO0JI0JHOE
cTatuyeckoe npeccoBanue. ['opsiuee mpeccoBanue. VckpoBoe Ia3MeHHoe criekanue. OCHOBBI
METO/I0B, IPUHIUIHAILHOE YCTPONCTBO 000pYA0BaHNUs, 0COOCHHOCTH.

OcobeHHOCTH HaHOMAaTepuasoB. MeTo/bl TMOJY4YEeHHs HaHOMOPOILIKOB XUMHYECKOe U
bu3HYecKoe OCaXJACHUE U3 MapOBOI/Ta30BOM (ha3bl, COOCAKACHHUS WIH COKPUCTAJUTH3ALUU U3
pacTBOPOB, 30JIb-T€Ib TEXHOJIOTHUS, MUPOJIMU3 a’dpO30JieH, THIpOTepMAbHBIA MeToA. MeToibl
MIOJTyYEeHHUST HAHOCTPYKTYPHUPOBAHHBIX KEPAMHUECKUX MaTEPHAIIOB.

CoBpeMeHHBIE METOIBI UCCIIEOBAHUS CTPYKTYPhI HEOPTAaHUUYECKUX MaTepuanoB. CKaHUPYOIIas
AIIEKTPOHHASI MUKPOCKOTHS. ATOMHO-CHIIOBast MUKPOCKOTHS. CIIEKTpabHBIE METO/IBI.
Ocobennocmu nonyyeHus u uccied08anus KOHCMPYKUUOHHBIX HEOPZAHUYECKUX
Mamepuanos

Kouctpykinmonusie matepuainsl. Knaccudukarms, 6a3oBeie CBOMCTBA. METO b ONIPEICICHHS
NPOYHOCTH (Ha U3TU0, Ha CXKATUE), TBEPJOCTH, TPELUIMTHOCTONKOCTH.

KoHcTpyKkiimoHHBIE MaTepHabl. METOIBI YIIPOYHEHUST KOHCTPYKITMOHHBIX MAaTEPHAIIOB.
BricokoTeMmiepaTypHble K€paMUUYECKHE MaTepHalbl U KOMIO3UTHL. Crenuduieckie CBOMCTBA.
Mertob! onpeiesieHusl CTOMKOCTH K TEpMOyAapy.
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Ocobennocmu nonyyeHus u uccied08anus QYHKYUOHAIbHBIX HEOP2AHUYECKUX MAMePpUalos

OyHKIMOHATBHBIE  Marepuanbl.  Kiaccudukarmus.  DIEKTPONPOBOJHBIE  KepaMUUECKHE
MaTepuaibl, MArHUTHBIE U ONTHYeckue Marepuanbl. OObeMHBIC U MJIaHapHbIE (PYHKIIMOHAIBHBIE
MaTepHalbl.

AJINTUBHBIE TEXHOJOTHH — CYyThb, THIIBI, OCOOCHHOCTH. CyIIECTBYIOIIME METOJAUKU U
TEXHOJIOTHH MOJYyYeHUs 00bEMHBIX U IJIaHAPHBIX MaTEPHUAJIOB.
AJINTUBHBIE TEXHOJOTMM — CO3JaHHE IUIAHAPHBIX (YHKIMOHAIBHBIX MaTepuaioB. Poib

(GYHKIIMOHAJIBHBIX YEPHUJ, UX PA3HOBUIHOCTH — HWCTUHHBIE PACTBOPHI MPEKYpPCOPOB, 30JIU U
NacThbl, METOABI X MOXy4eHus. TpeGoBaHus K GyHKIMOHAIBHBIM YSPHUIIAM.

Heopranuueckue martepuanbl 1js anbTepHaTHUBHOW sHepreTuku. Knaccudukanus. [Tpunnumb
paboThl pa3IMyYHbIX BUJOB siueeK. [IpUHIUIBI 1 METO/IBI TOTYYEHNS KEPAMUYECKUX MAaTEpUAIIOB.
CoBpeMeHHbIE TEHACHIIUN PA3BUTHUA.

Heopranuueckne Ta304yBCTBUTEIbHBIE Marepuanbl. Kiaccudukamus ra30BBIX CEHCOpPOB.
Mexanusmsl netexktupoBanus. [IpuHiune! co3ganus 3 PeKTUBHBIX KEPAMUYECKHX MAaTEPHAIIOB.
CoBpeMeHHbIE TEHEHIIUN Pa3BUTHS.

Heopranuueckue onTudeckue H MarHuTHble Marepuanbl. Knaccudukanus. CoBpeMeHHbIE
TEHJCHIIUU Pa3BUTHUS U METO/Ibl IMarHOCTUKH.

4. O0beM y4eOHOH JUCHUIJIMHBI

" B 3auerHbix | B akagem.
Buabl yueOHol padoThl
eTMHHUIAX yacax
O0mas TPyA0EMKOCTb JHCHUILINHBI 110 y4e0HOMY IJIAHY 2 72
AyAUTOPHBbIE 3aHATHS: 1,3 48
Jlexkuun 0,9 32
[[pakTHueckue 3aHATUS 0,4 16
CamocrosiTesibHas padoTa: 0,7 24
Bujx koHTpOJIA: 3ager
Buabl yueOHol padoTsI B saueTHbix B actp.
eIMHHUIAX yacax
OO0masi TpPyA0eMKOCTh THCIHUILIAHBI 10 y4e0HOMY TJIAHY 2 54
AyIMTOPHBIC 3AHATHS: 1,3 36
Jlexmun 0,9 24
[TpakTHYeCKHe 3aHATHS 0,4 12
CamocrosiTesibHasA padoTa: 0,7 18
Buja xouTpoJs: 3auer

AHHOTanus paboyeil mporpaMMbl TUCITUTUTMHBI
«MoJieKky I pHBIN AU321iH B OPraHUYeCKOi XUMHI)

1. Heap AMCHMIINHBI:

— HAJCTpOIiKa 3HAHUH, MOJIYYEHHBIX B OOIIEM Kypce OMOXUMUM, OpraHndecKol U (pusmveckoin
XUMHH, B HAaIpaBJICHUU CIHEIHAIU3alMM B OOJIACTH BBIYMCIUTEIBHON XHMHH, OMOXUMUH,
XUMHUYECKON SH3UMOJIOTHH, CIIENHaIbHOTO OPraHMYECKOTO0 CHHTE3a, METOAOB HAlpaBJICHHOIO
NIOMCKA COEIMHEHNH C 3aJJaHHBIMU CBOMCTBAMH.

2. B pesyabTare M3y4eHHs IMCUMILUIMHBI O0ydamoumiics Mo mporpaMMe crenuaJuTeTa
JOJIKeH:

Obaadoams cIeAyIOUUMHI KOMITETEHITUSMU:

DopmupyeMble KOMIIETCHUUH NHaukaTopbl 10CTHKEHHSI KOMIIETEHIM I
'YK-2. Cniocoben ympainsate npoektoMm Ha Bcex|YK-2.1 dopmynupyet Ha OCHOBE
HTarnax ero >KU3HEHHOT'O IIUKJIA MOCTaBJIEHHOW MPOOJIEMBl MPOESKTHYIO 33Jauy U
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YK-4. Cnocoben mnpumeHnsatb coBpeMeHHble|YK-4.2. CocTaBisier, IepeBOANT U
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHUCIGPEIAKTHPYET pa3IMyHbIC aKaIEMHUUECKUE

HAa  MHOCTPAHHOM(BIX) A3bIKe(ax), JUIATEKCTHI (pedeparsl, 3cce, 0030pbl, CTATHU U
AKaJIEMHUYECKOT0 u npodeccuoHaNIbHOTQT. 1.

B3aWMO/ICHCTBHUS

YK-6. CniocoGen omnpenenats U peann3oBbiBaTh Y K-6.3. BricTpauBaer THOKYIO

[PUOPUTETBI COOCTBEHHOW JIEATENILHOCTH HHPOPECCHOHATBHYIO TPAaEeKTOPHUIO, HCIIONb3YS
CrocoObl €€ COBEpIICHCTBOBAHMS HAa OCHOBGUHCTPYMEHTHI HENPEPHIBHOTO O0pa30BaHUS, O
CaMOOLIEHKH M 00pa3oBaHUsl B TEUYEHHE BCEHyYETOM HAKOIUIEHHOT O OIIBITA|
PKU3HU npodeccuoHaIbHOM NEeSATEIbHOCTH 7
MMHAMUYHO ~ HM3MEHAIOLUIMXCA  TpeOOBaHMIA
[pBIHKA TpyZJa

IIK-1-8 Cnocoben mnnanupoBath padory wu[IIK-1-n.1 Cocrasisier o0mmi IJ1aH|
BbIOMpPATh  aJEKBAaTHbIE METOJbl  pELICHUSAUCCIEIOBAHNS U JETAIbHbIEC IUIaHbl OTJEIBHBIX
Hay4HO-HUCCIIEJOBATEIIbCKUX 3a1a4y BCTaui

BBIOpAaHHOW  O0JIACTH  XHMHH, XHUMHYECKOH
TEXHOJIOTUH HITM CMEKHBIX C XUMHUEH HayKax

[IK-2-u1  Cnocob6en mnpoBoauth mnareHTHO-IIK-2-H.2 AHanuzupyet u 000011aeT
WH(OPMAIMOHHBIC HCCIICIOBAHUS B BRIOPAHHOM[PE3YIbTaThl MATEHTHOTO TOWCKA IO TEMAaTHKE

00JaCTH XUMUU W/UITH CMEKHBIX HAyK MpoeKTa B  BBIOpPAHHOW 00JMACTH  XUMHH
(XMMHUYECKOMN TEXHOJIOTHH)
IIK-3-u Crnocob6en Ha ocHoBe kputudeckoro[[IK-3-u.2 Onpenenser BO3MOKHbIE

aHanmuza pesynpratoB  HUP  u  HUOKPHanpasnenus pa3Butusi paboT U NEPCIEKTHUBbI
OLICHUBATh IEPCIIEKTUBbI HUX NPAKTUYECKOTOINPAKTUYECKOrO0  IPUMEHEHUS  IOJYy4YEHHBIX|
NPUMEHEHUS ©  TOPOAODKEHHsS  paboT  Bjpe3yibTaToB
BbIOpaHHOW 00JIaCTU ~ XUMHUH, XUMHUYECKOH
TEXHOJIOTHH WJIM CMEXHBIX C XUMHUEH HayKax

B pe3ynbraTe uzyueHus JUCUUIUIMHBI 00yJaroIUHCs TOJKEH:
3namo:

- OCHOBHBIE METO/Ibl HAIIPABJIEHHOTO /IW3aiiHa OMOJIOTMYECKH  aKTHBHBIX  BEIIECTB U
MOJXO/IbI K TIOMCKY OpPraHMYECKUX COEAMHEHUH ¢ 3a1aHHOM OMOIOTNYeCKON aKTUBHOCTHIO.

Ymemos:

- aHAJIM3UPOBaTh BO3MOXKHbIE MATEpHbl  (IIA0JOHBI)  CBSA3BIBAHUS  OPTaHUYECKUX

COEAMHEHUN ¢ HUX OenKaMU-MUIICHSMH, BBIIEIATh B3aUMOJCHCTBUS, KpPUTHUYHBIE JUIS
o0pa3oBaHHs KOMIUIEKCa OEJOK-JIMraHIo, MpejylaraTb BO3MOKHbIE MOJU(PUKALIUNA CTPYKTYD
OpPraHUYECKHUX COCTUHEHUH JUIs OBBIILICHHS/ TIOHMKEHUS TPOYHOCTH YKAa3aHHBIX KOMIUIEKCOB;
- aHAJIM3UPOBATh BO3MOXKHbBIE OMOJIOTHYECKHE aKTUBHOCTH OPTaHMUYECKUX COEAMHEHHUH Ha
OCHOBE JaHHBIX 110 UX B3aUMOJICHCTBUIO C U3BECTHBIMHU TEPANIEBTUYECKUMH MUIIECHIMU HMETh
OTIBIT JICATEIBHOCTH 10 BHIMOJIHEHUIO PEAIbHBIX HAy4YHBIX 33J]au B HAy4YHOU J1abopaTopuy,
OTBIT O MPOGECCHOHATHPHOMY OMUCAHUIO AKCIIEPUMEHTa B 00JIACTH KOMIIBIOTEPHOTO JTH3aitHa
OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

Bnaoemp:

- TeopHel U HaBbIKaMU MPAaKTUUYECKOi paboThI B M30paHHON 00JIACTH XUMUHU.

3. Kparkoe coiep:xkaHue Kypca

Mooy 1. Beeoenue.

OO011re NpUHIKIGI JU3aifHa OpraHMYECKUX BEIIECTB C 33JJaHHON OMOJIOrMYecKOi aKTUBHOCTHIO.
OcHOBHBIE TEHACHIMH Pa3BUTHS MOJIEKYJISPHOTO Ju3aiiHa OMOJOTMYECKH aKTHUBHBIX
coequHeHuil.  [lpakTuyeckas  HampaBIEHHOCTb U byHIaMeHTaIbHOE 3HAUYEHHUE.
[TpunumnuanbHas cxema pa3paboTKU HOBBIX JIEKaPCTBEHHBIX cpeAcTB. [lonsTHe
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HEYIOBJIETBOPEHHON MEIUIIMHCKON moTpebHocTu. [loHsTHE TepanmeBTHueckoil MuiieHU. CBs3b
TEPaneBTUYECKON MHIIIEHU ¥ OMOIOTUYECKOW aKTUBHOCTH.

Mooynw 2. Cunogvie nosis u Mooeibhble NOMEHYUATDL.

MuiieHbp HanpaBiICHHBIM IIOMCK JICKAPCTBEHHBIX CPEACTB. DENKM Kak TepaneBTUYECKHE
MUIIEHU. MeTO/bl OLIEHKU MPOYHOCTH KOMIUIEKCOB Oenok-nurani. Mcnoap3oBanue MOAEIbHBIX
MOJIEKYJISIPHO-MEXAaHUYECKUX TMOTEHIMAJIOB JUIsl ONKCAHUS SHEPruu 00pa30BaHUS KOMILIEKCA.
OcHOBHBIE CHJIOBBIE TOJIS, UCTIOJIb3YyEMbI€ B MOJIEKYJIIPHOM MOJIETUPOBAHUU.

Mooynw 3. [loocomogka cmpykmypuvl Oeika K 8bl4UCIUMENbHOMY IKCHEPUMEHMY.

benku kak tepaneBTuueckue MuieHH. OCOOEHHOCTH OEIKOBBIX MOJIEKYJ KaK TeparneBTHYecKUux
MuIeHe. MeToapl aHanu3a KOH()OPMAIMOHHOW MNOABMXKHOCTH Oeka. [loHsATHE aKTUBHOTO
nentpa. KondopManmonHas MOABMKHOCTh OCTAaTKOB aKTUBHOro I1eHTpa. lloaroroska
CTPYKTYpBbI O€JKa K BBIUUCIUTEIbHOMY 3KCIIEPUMEHTY.

Mooynb 4. Oyenxa buonocuueckol akmueHOCMU MeMoOaMU MOIEKYIAPHO20 OOKUHEA.
MouteKynsipHBIi TOKUHT U BUPTYyaibHbI CKpUHUHT. OCHOBHBIE 331aun MeToa. Cxema
BBIUMCIUTENFHOTO  SKCIIEpPUMEHTAa. AHanNM3  pe3ylbTaTOB W IOBBIIIEHHE TOYHOCTHU
MOJIEKYJSIPHOIO  JOKMHTra.  MeToabsl  BBIJEICHHUS ~ BaXKHEUIIMX B3aUMOJCUCTBUM U
CTpyKTypHasi ¢unbrpanus. OparMeHTHBIH JOKUHT. BUpTyanbHBIN CKpUHUHT OMOTHOTEK
XUMHUUYECKHUX coequHeHN. OCHOBHbIE OIpaHUYEHMSI METO/1a MOJIEKYJISIPHOTO IOKHHTA.

Mooyns 5. [Ipumepvl npakmuyueckol oyeHKU OUOI02ULEeCKOU AKMUBHOCMU COeOUHEeHULL.
[TonsiTe TUMOTE3bl B BBIYUCIUTEIBHOM SKCIEPUMEHTE. AHANU3 CBSI3bIBAHHS OPraHUYECKUX
COEIMHEHUI B aKTUBHBIX LIEHTPaX KMHA3, HA OCHOBE JUTEPATypPHBIX JAHHBIX 10 CBSI3U
CTpyKTypa  cBoiicTBOo.  OObsicHEeHHE OMOJOrMYECKO aKTUBHOCTH Ha OCHOBE JIAHHBIX
MOJIEKYJISIpHOTO JOKHUHTa. Pa36op Hanboee xapakTepHbBIX OMMOOK MOJIEKYIISIPHOTO JOKUHTA.
Mooyns 6. IIpumepsr npakmuyeckoli oyeHKU OUOI02UHEeCKOU AKMUBHOCTU COCOUHEHUI.

AHanu3 CBS3bIBAaHUS OPTaHMYECKUX COCIMHEHUM B aKTUBHBIX IIEHTpax mpoTeas (TpomMOuH, Oeta-
cekperaza u T. a.). OObscHeHHMe OHMOJOTUYECKOW AaKTUBHOCTM Ha OCHOBE JaHHBIX
MOJIEKYJISIPHOTO MojenupoBaHus. Pa30op Hambosiee XapakTepHBIX OLIMOOK MOJIEKYIISIPHOTO
JIOKUHT'a, XapaKTEPHbIX Ul JOKUHIa B IPOTEa3bl.

Mooyne 7. OchoHble K1accvl mepanesmuiecKux MutleHel.

[Tonsitne cenekTuBHOCTU. OCHOBHBIE KIJIACCHl TEPANEBTHMYECKUX MHUILEHEH. XapaKTepHbIE
O0COOEHHOCTH aKTHBHBIX LIEHTPOB KMHAa3, nporeas, ¢pocdoaudcrepas. [loHATHE CENEKTUBHOCTH,
CBSI3b TOKCUYHOCTH M CEJIEKTUBHOCTU. BakHOCTh co3/jaHMe CENeKTHBHBIX MHTHOUTOPOB IS
pa3paboTku Oe30macHbBIX JIEKapCTBEHHBIX mpemnaparoB. [loaxonpl K  MOJEIHPOBAHMIO
CEJIEKTUBHOCTU OPraHUYECKUX COCIUHEHHM.

Mooyne 8. Memoowl npedckazanus mpexmepHou cCmpyKkmypul Oeika.

TpancmeMOpaHHble O€NKM Kak TepaneBTHYECKHE MHILEHH. TpaHCIOpTepbl, HOHHbIE KaHaJIbl,
GPCR. Cps3piBaHue OpraHMYeCKMX CcoequHEeHWH B akTHBHBIX neHTpax GPCR. Ilonstue
aroHMCTOB, AHTATOHUCTOB, OOpPATHBIX aroHUCTOB. OCOOEHHOCTH MpeJICKa3aHUsl CBS3bIBAHUSA
OpraHMvecKknx coequHeHnid B akTuBHBIX weHTpax GPCR. Tlogxomel k Tpeacka3aHHio
TPEXMEpPHOU CTPYKTYpHI Oerka.

Mooynv 9lIpedckazanue buonOcUYECKOU AKMUBHOMU MEMOOAMU MONEKVIAPHOU OUHAMUKU.
MounekynsipHas quHamuka. OCHOBHBIE 3a/1au MeTo/1a. Cxema BBIYMCINUTENBHOIO HKCIIEPUMEHTA.
AHanu3 pe3yabTaToOB U MOBBIILIEHUE TOYHOCTH MPEICKa3aHU METOJaMU MOJIEKYJISIPHOM
JUHAMUKA. MeTos Bo3MyIleHUs] cBOOOIHOW sHepruu. OCHOBHbIE OpaHUUYEHHS METO/1a
MOJICKYJIIPHOM JUHAMUKHA U BO3MYIIIEHUS CBOOOMHON sHeprun. [loTeHman cpefHuii CUibl.
Mooyns 10. Ilpedckazanue buonoeuueckou akmugnocmu memooamu QSAR

Juzaiin OHOJOrMYEeCKH aKTUBHBIX BEIIECTB Ha OCHOBE CTPYKTypbl Juranjga. Ilouck
KOJIMYECTBEHHBIX COOTHOILIEHUIN CTPYKTYpa-CBOMCTBO. MoOJeEKyIIsIpHbIE I€CKpUNITOPEL. MeToasl
ITOCTPOEHUS MOJENIEN CTPYKTypa-CBOMCTBO. JIOCTOMHCTBA M HEJOCTATKU METO/1A.

Mooynvl 1. Ilpedckasanue ¢papmakoKuHemuyeckux napamempos 0peaHu4eckux coeOuHeHull.
OcHoBHbIE (papMaKOKMHETUYECKUE XapaKTEPUCTUKU OHMOJOTHYECKH aKTHUBHBIX BEIIECTB.
[Tonsstue ADME. Tloaxonsl Kk mpeacka3aHuio aacopOIMU U MeTaboau3Ma OUOIOTHYECKU
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aKTUBHBIX BemecTB. MOJENMpPOBaHKE CBS3BIBAHHMS OPTraHMYECKHUX COCIMHEHUH C OeiKamu
IUIa3Mbl  KPOBM,  IIMTOXPOMaMH, TIIOKYpOHMUITpaHchepazamu, OEIKaMH MHOKECTBEHHOM
nekapcTBeHHOU ycrounBocTh. [Toctpoenne QSAR moneneit miist npenckazanus ADME.
Mooyne 12. I100x00b1 K 861600pY 1eKAPCMBEHHO20 KAHOUOAMA.

OCHOBHBIC XapaKTEPUCTHKH JICKAPCTBEHHOI'O KaHAMIATa C TOYKU 3peHHs A(P(EKTUBHOCTH,
(apMaKOKMHETHKH M TOKCHMYHOCTH. [Tomxoapl K BbIOOpY JIEKAPCTBEHHOTO KaHIWAaTa. AHau3
JUTEPAaTypHBIX MPHUMEPOB 10 BHIOOPY JIGKAPCTBEHHOTO KaHaumaTa. Pa30op Haubomee
XapaKTEPHBIX OMIMOOK.

4. O0beM y4eOHOM JUCHUIIJIMHBI

. B 3auernpix | B akagem.
Buabl yueOHo# padoThI
eIMHHIIAX yacax
O01as TPyA0eMKOCTh JMCUMILUIUHBI 10 Y4eOHOMY IJIAHY 2 72
AyJIUTOPHbIE 3aHATHS: 1,3 48
Jlexuu 0,9 32
[[pakTuueckue 3aHATUA 0,4 16
CamocrosiTesibHasA padoTa: 0,7 24
Buja xkonTpoJs: 3auer
Buabl yueOHoii padoThI B 3aueTnbix B acrp.
eIUHHUIAX yacax
O0mas TpPyA0EMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 2 54
AyAMTOpPHbIE 3aHATHSA: 1,3 36
Jlexnuu 0,9 24
[[pakTHUecKkue 3aHATUS 0,4 12
CamocrosiTesibHasA padoTa: 0,7 18
Bujx koHTpOJISA: 3ager

AHHOTanus paboueit mporpaMmbl AUCIUILITUHBI
«MeTtanjiooprannyeckasi XuMHsI»

3. lleap TUCHMILIHHDI:

- npuoOpeTeHne (QyHIaMEHTAIBHBIX 3HAHUH U MPAKTUICCKUX HABBIKOB B OOJIACTH XHUMHH
AIIEMEHTOOPTaHUYECKUX COCIMHEHHM, NMpPUOOpEeTeHHe 3HAHHWM, HEOOXOAMMBIX HJsl PelIeHUs
3a/lay, CBS3aHHBIX C XUMHEH JJIEMEHTOOPTaHWYECKUX COCAMHEHMH, CIOCOOHBIX K
WHHOBAIIMOHHOW NI€ATETHHOCTH B COOTBETCTBYIOIIEH OO0JIACTH XMMHH 3JIEMEHTOOPTaHHMYECKUX
COCJTMHEHUH U B CMEXHBIX 00JIACTSAX HAYKU U BBICIIETO 00pa30oBaHMUS.

2. B pe3yabTare u3ydeHusi AUCHUIIMHBI 00yYAIONIHIICA MO MPOrpaMMe CleNHaJINTeTa
JMOJIZKeH:

Obnadams CIEeayIONMMU KOMIIETEHIIUSIMH:

®opmMupyeMble KOMIIETCHIUH NHauKaTopbl 10CTHKEHUSI KOMIIETEHIM I

YK-1 Cnocoben ocymectBiusate kpurndecknidYK-1.2 Onpexnenser mpobensl B mHOOpMAIHH,
aHaM3 TMPOOJIEMHBIX CUTYyalldii Ha OCHOBE@HEOOXOMUMOW s  pelieHus MpoOJieMHOH

CHCTEMHOTO MOaX0/1a, BBIPA0ATHIBATHCUTYAIIUN, W TPOCKTUPYET MPOIECCH MO WX
CTPATEruI0 NEUCTBUI YCTPaHEHHUIO
YK-1.4 Pa3zpabarbiBaeT W  COAEpP)KATEIHHO|
ApryMEHTUPYET CTpaTeruro pereHusy

MpoOIEMHON CHUTyallu Ha OCHOBE CHCTEMHOTO
1 MEKIMCLUUIUIMHAPHOTO MOIX0/10B

'YK-2. Criocoben ympaBisite npoektoM Ha Beex|YK-2.1 dopmynupyet Ha OCHOBE
HTarax ero )KU3HEHHOTO IIHKJIA MMOCTaBJIICHHOW MPOOJIEMBI TIPOCKTHYIO 337auy H
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VK-6. CniocoGen omnpenensath u peann3oBbiBaTh|YK-6.1.  OneHuBaeTr CBOM pecypchl M HUX
[IPUOPUTETHI COOCTBEHHOW JICATEIILHOCTH  HIPEICIIbI (JIMYHOCTHBIE, CUTYaTHBHBIC,
CIIOCOOBI €€ COBEPIICHCTBOBAHMS HAa OCHOBGBPEMEHHEBIC), ONTHUMAIBHO HMX HCIIOJIB3YyeT JIJIsl
CaMOOILICHKM M O0pa3oBaHMsl B TEYCHHUE BCEHYCIEIIHOTO BBITOJHEHHS MOPYYCHHOTO 33 JaHHS
PKU3HU

[IK-1-u Cnocoben mnanupoBath pabdory wulllIK-1-n.1 CocraBnsier o0muiA TJ1aH|
BEIOWpATh  aJICKBATHBIE METOABl  PEIICHUSUCCICAOBAHUS U JETAIBHBIC MJIaHBI OTAEIBHBIX
HAYYHO-HCCIICIOBATEIICKUX 3a1a4 BCTaIHI

BbIOpaHHOW O0JIaCTM  XUMMHUHM, XUMHYECKOH
TEXHOJIOTMHU MJIM CMEXHBIX C XMMHUEH HayKax

I[MIK-2-n1  Cnocob6ern mnpoBoauth mnareHTHO-IIK-2-H.1 [IpoBoaut HIOUCK]
MH(OPMALIMOHHBIE UCCIIEI0OBaHNS B BHIOPAaHHOM|CTIIEIUATN3UPOBAHHON uHpOpMaLIUU B
00JIaCTH XMMUH W/WII CMEXHBIX HayK MaTeHTHO-UH()OPMAMOHHBIX 0a3aX JaHHBIX

B pe3ynbraTe uzyueHus JUCHUTUTMHBI 00yJarOIIUHACS TOJHKEH:

3namep:

— METO/IbI MOJIYUCHHS, XUMHYCCKHE CBOMCTBA M MPAKTHYECKOE MCITOJIb30BAHHE OCHOBHBIX
KJIACCOB 2JICMEHTOOPTaHUYECKUX COCAMHCHUIA,

— TUIIOBBIC METOJbI DJIEMCHTOOPTaHHUYECKOTO CHHTE3a, MCIIOJIb3YeMbIE PEareHThl U
o0opynoBaHue;

- MEXaHU3MbI OCHOBHBIX PEAKIIUH, OJIXOAbI K METO/IbI U3YYCHUSI MEXaHU3MOB;

— BJIMSIHAE CTPOCHUS Ha PEaKIIMOHHYIO CITIOCOOHOCTD JIEMEHTOOPTaHUYECKUX COCTUHECHUN;
- (U3NKO-XMMHYECKHE  METOJIbI  MCCJICIOBAHUS  CTPOCHHS  DIIEMEHTOOPTaHUYECKUX
COCJIMHEHUH U 3JICMEHTOOPTaHUYCCKUX PEaKIIHii;

— COBPEMEHHYIO TMIEPUOIHUUCCKYIO TUTepaTypy (KypHAJIbI) U 3JIEKTPOHHBIC 0a3bl TaHHBIX B
00JTaCTH XMMHHU JICMEHTOOPTaHUYCCKUX COCTMHCHUN M METOJIOB IMOMCKA CBOWCTB U MOYYCHUS
DJIEMEHTOOPTaHUYECKUX BEIICCTB;

— NPUHIUIBI TEOPETUYECKUX PACUETOB CBOMCTB AJIEMEHTOOPTaHUYECKUX COCIMHEHUH,
TEPMOJIMHAMHYECKUX U KHHETHYECKUX MMapaMEeTPOB 3JIEMEHTOOPTaHUYCCKUX PEeaKIInit

— pOJIb M MECTO XUMHH 3JCMEHTOOPTaHWYECKHX COCIMHEHUH B CHCTEME
(GyHIaMEHTALHBIX XMMHUYECKMX HAyK ¥ TPOU3BOJCTBE COBPEMECHHOW WHHOBAIIMOHHOMN
POYKITHH.

Ymemo:

- BBIOUPATh METOJIBI ¥ PEareHThl CHHTE3a PJIEMEHTOOPTaHUYECKUX COCAMHCHUI,

- MIPOBOJIUTH pa3fCiICHHE CMECEi 3JIEMEHTOOPTraHMYECKUX BEIIECTB U HIICHTH(DUKALINIO
COCTaBa U CTPOCHHS C TIOMOIIBI0 XUMHUYECKUX U PU3UKO-XMUMHUYECKUX METOI0B aHAIIN3a;

— OCYIIECTBIISITh TOUCK METOJOB TOJYYCHHUS W CBOWCTB  DIIEMEHTOOPTraHHUYECKUX
COCJIMHEHUH C UCIIOJIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U TTOMCKOBBIX CUCTEM;

— NPOBOJUTH  MOJEIMPOBAHHUE  XHUMHYCCKMX  pEaKIUid ¢ HCIOJIb30BaHHEM
MOJYDIMITUPUYECKUX U HEOMITUPUICCKUX KBAHTOBO-XMMHUYECKHX METOJIOB.

Bnaoemp:

- IUTAHUPOBAHUEM U MPOBEJCHUEM CHHTE3a 3JICMEHTOOPTaHMYECKIX COSIMHEHHIA,

- METOaMHU OYHCTKU 3JIEMEHTOOPTAHWYECKUX BEMICCTB M UACHTU(DHUKAIIMHA UX CTPOCHHUS C
UCTIOJIb30BAHUEM XMMUYECKUX U (PU3UKO-XUMHUYECKHX METOJIOB;

— MOJICIIMPOBAHHEM CBOWCTB BEIIECTB M MApaMETPOB IJIEMEHTOOPTraHHUECKUX PEaKIUi C
UCIIOIb30BAHUEM KBAHTOBO-XUMHUYECKUX METOJIOB.

3. Kparkoe coaep:kaHue Kypca

Mooyne 1. Xumus opeanuyeckux coeouneHuti HenepexooHvlx Memaiios
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Jlexuus 1. BBoiHbBIE 3aMeUaHus: JIOKAJIN30BaHHas G - ¢BsI3b C-M u C-O Kak OCHOBHOM 3JIEMEHT
CTPYKTYPHOTO CTPOCHHSI OPraHUYECKHX COCTUHEHUN HENepexoaHbIX 3ieMeHTOB. CBs3b C-M u
C-D Kak TJIaBHEHIIMH peakMOHHBIA (¢GparMeHT MojeKynbl. CTerneHb HWOHHOCTH U
KOBAJCHTHOCTH CBsI3¢ ¥ BIMSHHE OJTOro (aktopa HA CTpPOEHHE METAT O - U
3JIEMEHTOOPIaHUYECKUX COCTUHEHUM.

CoenuHeHus HENEePEeXOIHbIX METAIIOB ¢ BHICOKOM MOJIIPHOCTBIO CBS3U METAJLI-YIJIEPO]l
Jlexums 2. Coennnenns menounsix MetauioB (Li, Na, K): metonsl cuaTesa coennuennii Li, Na,
K B 1a00paTOpHBIX yCIOBUSIX M MPOMBIIUICHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHUS
oprannyeckux coequnenuii Li, Na, K. Acconunarus opraHM4ecKux COeTMHECHHUN IETOYHBIX
METAJIJIOB B KpHUCTANINYecKor (aze u pactBopax. CTpoeHHE COeTMHEHUN B Ta30BOH (asze
BnusHue pacTBOpPUTENS HA CTPOCHUE M PEAKIUOHHOE IOBEJCHUE OPraHWYECKUX COEIMHEHUI
HIEJI0YHBIX MeTa/UT0B. OCHOBHBIC XMMHYECKHE cBoicTBa coeaunenuit Li, Na, K. ITporeccsr,
MCIIOJIB3YIOIIUE 3TH BEIIECTBA B IPOMBIIIEHHOCTH.

Jekimst 3. CoenuHeHus InenovHo3eMenbHbix  MetawioB (Mg, Ca, Ba): merombl cuHTe3a
MarHMMHOPraHU4eCKNX COCAMHEHUN B JTA0OPATOPHBIX YCIOBUSAX U MPOMBIIITIEHHOCTH. OCHOBHbBIE
3aKOHOMEPHOCTH CTPOCHHSI MarHMHOPraHMYECKUX COCJUHEHUH B TBEpAOi (ase W pacTBopax.
Acconuanys MarHMMOpraHM4eckux coeluHeHui. Ponb pacTBopuTeENs B CUHTE3€, CTPOCHUU U
MPEBPAIICHUSIX OPraHMYECKUX COeauHEeHU MarHusg. OCHOBBI XUMHYECKOTO HCIOIb30BAHUS
MarHuMOpraHNnYeCKUX COETUHEHUI.

Jlexums 4. OpraHUYecKrUe COCIMHECHHS ATFOMUHHS: METO/Abl CHHTE3a U PEaKIMu 00pa3oBaHUA
opranuveckux coeauHeHuit amomunus. Coenuuenus amomuaus tuna RsAl, R2AIX, RAIX..
JlabopaTopHble U MPOMBILIUICHHbIE METOMbI cuHTe3a. CTPYKTypa alfOMUHUHOPTaHUYECKUX
COCIMHEHUH B pacTBOpax, TBEpJoi  Tra3oBoi (azax. [lumepusamnusi ¥ oJUTOMEpH3AITHS.
Teopetnueckue mpeacTaBieHus o mnpuponge cBsizu M-C-M B 31eKTpOHOACPHUIIMTHBIX
COCIMHCHUSX  HEMEPEeXOJHBIX  METaJIJIOB. TepmonuHaMuueckue W CTPYKTYpPHBIE
3aKOHOMEPHOCTU. OCHOBBI XUMHUYECKOTO MPEBPAIECHUS ATIOMUHUHOPTaHUYECKUX COCTMHEHUM.
Opranuyeckue coeiMHEHUs Oopa

Jlekims 5. Opranudeckne coenuHeHus: 6opa: mpupona csizu C-B; ee onpepensiomniee BIUSHAC
Ha CTPOCHHE W CBOMCTBa OOpOpPraHMYECKUX coenuHeHui. CpaBHEHHE TE€OMETPHYECKOTO |
KOH(UTYPAIIMOHHOTO CTPOEHUsSI COeTUHEHUI Oopa U amoMUHUA. MeTOobl CHHTE3a COSIMHEHHIA
0opa B TOHKOM OPTraHUYECKOM CHUHTE3E.

CoenuHeHns HENEePEeXOIHbIX METAIIOB U AJIEMEHTOB C HU3KOMW MOJISIPHOCTHIO cBsizeil C-0O
Jlekiwmst 6. Opranndeckue coenunerus prytd (11): OCHOBHBIC THITBI OPTraHUYECKUX COCTUHCHUN
prytu. [Ipupona cBs3u Hg -C. 3aKkOHOMEPHOCTH CTPYKTYPHOTO CTPOEHHUS OPraHUYEeCKUX
coeMHeHU# pTyTH. Heopranmdeckue cojid PTYTH KaK OCHOBHBIE MCXOIHBIC COCAMHEHUS IS
CUHTE3a OPTaHMYECKUX COeTUHEHMI pTyTu. Peakius oOMeHa paguKaaoB B OPraHMUYECKUX
COCIMHEHUSIX PTYTH: CHMMETPHU3AIHs, JUCTIPOITOPIIMOHUPOBAHUE, PEAKIIUU C COSAMHEHUSIMU
JPYrUX METAJUIOB. PTyTHOOpraHm4eckne COEIMHEHMsI KaK OCHOBAa MCCIEIOBAaHUS MEXaHU3MOB
peakIuii METaJUTIOOPTaHUYECKUX COCIMHEHUA C G - CBSI3bI0 METaLI-yriepol. T - Komriekch
katnoHa Hg® ¢ HenpenenbHBIMU OpraHMYecKuMu coeauHeHusMu. CoeqUHEHHs PTYTH C
pa3nuuHbIMU (QYHKIIMOHATBHBIMHU 3aMECTUTEIISIMUA B OPTaHUUYECKUX paJrKajax.

Jlekiusa 7. OpraHuYecKkre COCIMHEHHs TaJIus: JBA CEMEHCTBAa OpPraHMYECKUX COEIUHEHUN
tammas: coenunerus TI' u TI"'. 3akomomeprocTn crpoenns coemmmennii T1' m TI"'. Merons!
cunte3a coequuenuit TI'. Meromsl cuntesa coeauuenuit TI'". Bsammurple mnpespamenns
(mepexompl) B coenunennsx T1' m TI"'. OcHoBHEIE HampaBIeHNs WMCIONB30BAHUS COETHHEHHIT
TaJUIMsl B TOHKOM OPraHU4YecKOM cuHTe3e. DYHKIMOHAIBHO 3aMEIIeHHbIE TaUIMHOPraHUYeCKUe
COCTMHECHUSI.

Jlekiiuu 8 u 9. OpraHuyeckue COCTUHEHHWS KPEMHHUs, TE€PMaHUS U OJIOBA: OCOOEHHOCTH
CTPYKTYpPHOTO U AJIEKTPOHHOT'O CTPOEHUS TETPaj’IpHuecKUX OpraHnyeckux coenuuHeHuit Si, Ge,
Sn. CpaBHUTeNbHAS MOJIIPHOCTh U PEAKIIMOHHOCIIOCOOHOCTH G - cBs3eit Si - C, Ge - C, Sn - C.
BaxHelme MeTOApl CUHTE3a KPEMHUHOPraHWYECKHUX COEIMHEHWH. BaxHelmme peakuuu
coenuHeHUN KpemHus. BakHelme metoapl cuHTe3a coenuHeHuii Ge u Sn. Baxueiime
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XUMUYECKHE CBOMCTBA TE€pPMaHUW- M OJIOBOOPTraHWYECKHX coeauHeHuil. I[lommanemeHTHBIE
coequuenus Si, Ge, Sn. Coeguuenus co cBs3amu - Si - O - Si -. Coenqunenus co cs3sMu Si - Si,
Ge - Ge, Sn - Sn. Coemunenus co csa3amu Si= Si, Si = C, Ge = Ge, Sn = Sn.

Jexkmmu 10, 11, 12.  Opranudeckwe  coemamHeHus  docdopa: COCIIMHEHUS
TpexkoopauHupoBaHHoro aromMa (ochopa co cBsaszpio P-C. @ochunbl. Ctpoenune. Hekortopsie
XUMHUYECKHE CBOWMCTBA: OKHUCIIEHUE, TPUCOSAMHEHUE Cepbl, 00pazoBaHue coneil. Vcmonp3oBaHue
TpeTUYHBIX (PocPUHOB B OpraHuyeckoMm cuHTe3e (peakuus Burtrura). Kommekchl TpeTHUHBIX
GocPUHOB ¢ TEPEeXOMHBIMH METAUIAMU ¥ HCIOJB30BAHME WX KaK KaTajau3aToOpOB IS
METaJIJIOOPraHU4eCKOro KaTajausa.
Kucnopojconepkanme COeIUHEHUS TPEeXKOOPAMHUPOBaHHOTO aroma ¢ocdopa. IlomHble
docutbl. OCHOBHBIE CBOMCTBA: pPEaKIUU C TAIOMAHBIMHU AIKWJIAMH, C TaJOr€HaHTHAPUAAMU
KapOOHOBBIX KHCJIOT, C & - XJIOPKapOOHWIBHBIMU coefauHeHusiMu (peakuust IlepkoBa).
I'uapodochopunbhbie coenurenus. Cunre3. CtpoeHue (MPOTOTPOITHAS TUATHAS TAyTOMEPHs).
AMOuneHTHBIM Xapaktep ¢ochur-annona. Peakunu runpodochopuIbHBIX COSITUHEHHH C
TaJIONHBIMU  ankuiaamu (peakiuss Muxasnuca-bekkepa), ¢ KapOOHWJIBHBIMH COEIMHEHUSAMU
(peakmusi AGpaMoBa), C YETHIPEXXJIOPUCTHIM YIJIEPOJOM B MPUCYTCTBHU OCHOBAHHS (pEaKIIMs
Tonna-ATtepToHa).

CoenuHeHHS YeTHIPEXKOOPAMHUPOBAaHHOTO aTtoMma Qocdopa. Dochopusie, dochoHoBEIE U
docuHOBBIE KUCIOTHI U BX 3PUpbl. OCHOBHBIC CIIOCOOBI TIOMy4deHHUsl. HeKoTophle XUMUYECKHE
CBOICTBA: aIKUIUPYIOLIAas CIOCOOHOCTh Tpuaikuidochuros; peakius P - O - onepuHupoBanus
(peakmus XopHepa).
["anoreHaHTUAPUIIBI KUCIOT TPEXKOOPAWHUPOBAHHOTO aroMa ¢ocdopa Kak KIHOUYEBHIE
coequHEHUsT B cHUHTE3e (OCPOpPOPraHUYECKUX COoenMHEHUH. Meroabl cuHTe3a. buduibHBIN
xapaktep OpoM- H HOJAHTHAPUAOB KHUCIOT TpexBaleHTHOro Qocdopa. Peakmum ¢
AIEKTPOPWIBHBIMU W HYKICODHIBHBIMH peareHTamMu (C BOJOH, aMWHaMH, PEaKTUBAMU
['puHbBspa, ¢ AKWLIIUTHEM, C TAJTOUTHBIMU ATKWIAMH, C IIOJIHBIMHU Qochuramn).

Jlexiusa 13. Opranuyeckre COCIMHEHUS HEMEPEXOJHBIX METAIOB U 3JIEMEHTOB, COAepKalllue
(GyHKIIMOHATHHBIC 3aMECTUTEIH B OpraHUYeCKOM paaukare. CoenuHEeHUS
anekTpononoxutensHbix  MetamuioB  (Li, Na, Mg, Al), coxepxkaimue (GyHKIIMOHATLHBIH
OpPTaHWYECKUN 3aMECTUTENIb y a - YIJIEPOJHOTO0 aToMa: CUHTE3, OCOOCHHOCTH CTPOCHHS U
CBOIiCTBa; y [ -yrJepogHOrO aToma: CHHTE3, OCOOCHHOCTH CTPOCHHUS U  CBOMCTBA.
o - u B -OyHKnHoHaIBHO-3aMeleHHbIe coenuuenust Si, Ge, Sn u Hg. Cunres, TepMuueckue u
dboToxuMHUECKHEe TIEPETPYIITUPOBKH; TepMOIeCTpyKIHsi. OCHOBHBIE OCOOCHHOCTH XUMUYECKUX
peaKkuil; METaJIOTPOIIHS.

Mooyne 2. Teopemuueckue npedcmagienus o0 nNpupooe C8A3U U 3aKOHOMEPHOCHIAX
CMPYKMYPHO20 CMPOEHUs. KOOPOUHAYUOHHBIX COCOUHEHUU NePexOOHbIX U HenepexooHblX
Memaios u 271eMenmos

Jexuus 14, 15, 16. CoenuHeHNs ¢ MPEUMYIIIECTBEHHO HOHHBIM (- KBa3MHOHHBIM II) Xxapakrepom
cBa3u. Mojenb xecTkux cdep. MsmeHeHne npupobl — KBa3MMOHHOCTH || CBSI3U ¢ M3MEHEHUEM
($a30BOro COCTOSIHUSA BeIlecTBA. BiusHUe MONIpU3aliy OPraHUYeCKUuX TPyl (UM aHHOHOB) U
TIOJIIPU3AIIUU METAJUIA WIIH JIEMEHTA HA CTPYKTYPY COCTUHEHUH.

CoenvHEHHsS HEMEPEXOJHBIX DOJIEMEHTOB C KoBaleHTHhIMH cBsi3amu M-C u  3-C.
['mOpuaM3alMOHHBIC TPEJACTABICHHS, OlEeHKa ydactuss O - opOurtameil. DJIEKTPOHHO-
nedUIUTHBIE U DJIEKTPOHHO-U30BITOUHBIE coenuHeHus. [lpencraBnenus ['mianmecnu, Mojenb
JIOKQJIN30BAHHBIX JICKTPOHHBIX ITap.

CoenvHeHHs ~ TMEpeXOAHBIX  MeTauioB.  KoopauHanuMoHHass — mpuUpoja  COSAMHEHHIA,
KOOpJWHAIMOHHBIe uncia. [IpaBuimo 18-tm amekTpoHOB. Teopus KPHCTAUITMYECKOTO OIS
Teopust monst nurangoB - mMetoq MO. BBICOKOCIUHOBBIE M HHU3KOCIHMHOBBIE COEIUHEHUS;
SHEPTHs CIIAPUBAHUS JICKTPOHOB. JIMTaHBI CHIILHOTO W CJIA00TO TOJISA. G - JIMTaH/IbI, JTUTaHIbI
T - JOHOPHOTO M T -aKIIENTOPHOT'O THIIOB.

Il Paznen. XuMus opraHuuecKuX COSAMHEHUIN TIEPEXOAHBIX METAIIIOB.
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Jlexuusa 17. BBeieHre B XMMHUIO OPraHUYECKUX KOMIUIEKCOB MEPEXOIHBIX MeTauioB. [IpuHsaThIE
ompezeNeHuss M s3bIK oOnmacTu. HeompeneneHHOCTh MPEICTaBICHU O MPHPOJAE OPraHUUYECKUX
JIMTaHJ0B, BAJICHTHOM COCTOSIHUU METajlla U XapakTepe cBsizu Metajul-nmuranjl. Kinaccudpukanus
OPraHUYECKHX KOMIUJIEKCOB EPEXOIHBIX METAJIOB.

Jleximsa 18. KapOoHuIbHBIE KOMIUIEKCHI MEPEXOAHBIX MeTamioB. OO6nacTe CyHIECTBOBAHMS.
3aKOHOMEPHOCTH CTPOCHUS: MOHO- M OHsIepHBIC COCAUHEHMS. METOIbl CUHTE3a U OCHOBHBIC
XUMHYecKHe cBOoMCTBA. KapOOHMIBHBIX aHUOHBI, KapOOHWITHAPUILI U KapOOHUITaIOTeHUIbI:
CTPOCHHE U CBOMCTBA.

Jlexmms 19. OnedurHOBBIE KOMIUICKCHI IEPEXOAHBIX MeTaILIOB. [Ipupoaa cBsa3u Metai-oneduH.
Mopenun JIUJI. Meronsl cuHTe3a W o0macTh cyimecTBoBaHus. [IpeBpaiieHue o1eGuHOBOTO
JUTaHja B KOOPAMHALIMOHHOW cdepe meramuia. ¢ - OpraHuyeckue COSAUMHEHMs MEPEeXOIHBIX
METAJIJIOB KaK MCXOJIHBIC COCTUHEHUS U KaK MPOIYKTHI IPEBPAIICHHS 0JIC(PUHOBBIX KOMILIEKCOB.
T - AJUTHIIBHBIE KOMILJIEKCHI IEPEXOAHBIX MeTauioB. CTpoeHue, CUHTE3 U CBOMCTBA.

Jlexums 20. [ToaneHOBBIE CHHABUYEBBIC KOMILIEKCHI IEPEXOIHBIX META/LIOB. MeTayuIoLeHbl Kak
HauboJsee U3yUYeHHBIH KJI1acC COHBUYEBBIX KOMIUIEKCOB MEePEeX0HbIX MeTaioB. [Ipupona cBsa3u
METAJUI-KOJIBLI0O B COHABHUYEBBIX KOMIUIEKCAX: OSJICKTPOHHOCTh CBSI3H, KPAaTHOCTb CBSI3H,
MPOYHOCTH CBS3H. DIEKTPOHHOE CTPOCHUE METAJUIOLEHOB, IPUYKMHA HECOOMI0IeHNs TpaBmiia 18-
TH  DJEKTPOHOB. XMMHYECKHME CBOWCTBA METAUIOUECHOB. KJIMHOBUAHBIE  COHABUYH,
MHOTOnanyOHbIe COHABUYHU, TIOTYCIHIBUYH, T€TEPOTUTAHTHBIE COHABHYU.

Jlexius 21. m -KoMIieKkchl NEepexXoAHbIX METaIOB, MPOSBISIONIME CBONCTBA apOMaTHUYECKHUX
coequHeHnil. DeppoleH W €ro aHalord, HUMAaHTPEH, LUKIO0YyTaaueHKeIe30TPUKapOOHIII:
CUHTE3, CTPOCHHE, CBOMCTBA; MEXAHU3M PEAKLUN 3aMEILEHUs], y94aCTHE aTOMa METaJla.

Jlekimsa 22. ¢ -OpraHuyecKkre COCIUHEHHS IEePEXOIHBIX METa/IOB. METO/bI CHHTE3a G -
OpPraHMYECKUX COCIMHEHUW: PpEeaKkUUd NEepPeMETAIMPOBAHUSA; PEAKUUU OKHUCIUTEIBHOIO
IIPUCOETUHEHMS rajoreHOBOIOPOJIOB; CTPYKTYpHBIE neperpyninupoBKU IPYTUX
METaJUIOOPTraHUYECKUX COCIMHEHMU. [IpuyvHBI HU3KOM TEPMHUYECKOHW YCTOMYUMBOCTH G -
ANKWIBHBIX COEAMHEHUHU, CoJepKalmux [ -BOAOpOAHbIE aToMbl. (OCHOBHBIE XHMHYECKUE
peakiMu G - OPraHUYEeCKUX COCIUMHEHUN: peakuuu pacuierienus cpszeir M-C; peakuumn
BHEJIPEHUSI MAJIbIX MOJIEKYJI; CTPYKTYPHBIE EPETrPYINIUPOBKH G ~-OPTraHUUECKUX COCAUHEHUM.
Jlexmms 23. TwapuaHbie KOMILIEKCHI MEPEXOJHBIX MeTauioB. OCHOBHBIE CTPYKTYPHBIE THIIBI
TUJPUIHBIX KOMIUIEKCOB METAJUIOB: COCIMHEHUS C TEPMUHAIBHBIM BOJIOPOJIOM M C L 2 -, L 3- K |
6- MOCTHKOBBIM BOJIOpoAOM. OCHOBHBIE METOJBI CHUHTE3a: M3 KapOOHWIATOB METAJJIOB, B
pe3yabpTate [ - TUAPUIHOTO CIBUTA, U3 MOJIEKYJISIPHOTO BOJOPOA U THAPUIOB HETEPEXOIHBIX
METAJUIOB M 3JIEMEHTOB, B pE€3yJbTaTe€ MPOTOHUPOBAHUSA KOMIUJIEKCOB MeETaIoB. OCHOBHBIE
XapaKkTEPUCTUKH CBA3M METaUI-BOJOPOA. JIBOMCTBEHHAas npUpoAa BOJOPOAHOrO aroma B
KOMILJIEKCaX METAaJUIOB: TMAPHUAHAS U MPOTOHHAs MOABUKHOCTH aroMa Bojaopoja. Komrekcsl
METAJUIOB C MOJIEKYJIIPHBIM BOJOPOJIOM: CHHTE3, CTPOCHHUE U CBOMCTBA.

Jlexinsa 24. OpraHudyeckue COCIUHEHHS PaHHUX TepexonHbix MmeTamioB IV u V rpynn (u
yactuyHo VI rpymnm). Baxknelime Tumbl coeAMHEHUNH. MeTo/1bl CUHTE3a U CBOWCTBA.

Jlexuus 25. OpraHuyeckue COeIMHEHUsl METaUIOB cepeauHbl nepexoanbix psaoB VII m VIII
rpynn (moarpymmna skene3a u yactuuHo VI rpynna). Bakselmme Tunel coequHeHu. MeToabl
CHHTE3a U CBOMCTBA.

Jleximss  26. Opra"Huueckye COEQUHEHUs IO3OHMX nepeXonnblx MerawioB VI rpynomsl
(moarpymmna Co u Ni). Baxkneimue tTursl coeqfuHEHUH. MeTOAbI CUHTE3a U CBOMCTBA.

Jlexumsa 27. OpraHnyeckne COeAMHEHUs nocTnepexoanbix MetamwioB: Cu, Ag, Au. Baxueiimne
TUIIBI COETMHEHUN. MeTObl CUHTE3a U CBOKCTBA.

Jlekimst  28. CrTeneHb MOJSPHOCTH CBS3€H METAUI-YIIEPOT B  METAJUIOOPTaHHUYECKUX
COCIMHEHUSX TEPEeXOTHBIX W HEMEPEeXOJHBIX MeTauioB. D(QPEKTUBHBIE 3apsabl aTOMOB B
MOJIEKYJIaX. OHEPreTMYEeCKUe DIJIEKTPOHHBIE YPOBHU DHHEPrUd B MOJIEKYJIaX: DSHEPrHHU
BHYTPEHHUX W BAJICHTHBIX CBS3BIBAIOIIMX M HECBS3bIBAIOIIUX 3JEKTPOHOB. CpaBHUTEIbHBIC
BEJIMYUHBI HEPTUM CBSI3€d METAUI-YIJIEPOJ B 3aBUCHMOCTH OT MPUPOABI METaIa, MPUPOJIbI
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OpraHuYecKoro Jmranaa (paaukana), Tuna cBsizu M-C u Thma KoMIiekca. 3aKOHOMEPHOCTH
M3MEHEHUs dHeprui cesizeit M-C.

Jlekiust 29. OCHOBHBIE MPEJCTAaBJIEHUS O TUNAX W MEXaHU3Max peakluil B MeTal O - U
AIIEMEHTOOPTaHMYECKUX  COCAMHEHUSX. Peakmuu 3amMemieHust JHUraHaoB  (paguKalioB).
OKuCIUTENBHOE NPUCOEIUHEHUE U BOCCTAHOBUTEIBHOE SJIMMHHHpOBaHHE. Penokc-peakium.
Peaknuu xumuueckod MoAM(UKAUK OPraHMYECKOro JIMraHja (paaukana), mpoTekaromue 0e3
y4acTHs LEHTPAJIILHOTO aTOMa MEeTaJljia UM JIEMEHTA.

Jlexnmsa 30. KapkacHble cOeIMHEHUS METAJJIOB M 3JEMEHTOB: METAJUIOKIACTEPhl U KapOOpaHBI.
OCHOBHBIE XHMHUYECKHE pEaKIUH, NPUBOIALIME K OOpa30BaHMIO KAPKACHBIX COEAMHEHUI.
3aBUCUMOCTh MEXJy 3JIEKTPOHHBIM W CTPYKTYPHBIM CTPOCHHMEM KIIACTEPOB M KapOOpaHOB.
OnexkTpoHHble mpaBuia Yoaina. CTpyKTypHble NEperpyniupoBKUA KJIacT€pOB, BbI3BAHHBIE
M3MEHEHHEM YHMCIIa BAICHTHBIX (CKEJIETHBIX) JIEKTPOHOB B HUX.

4. O0beM y4eOHOM JUCHUIIJIMHBI

. B 3auernpix | B akagem.
Buabl yueOHoii padoThI
eIMHHIIAX yacax
O01as TPYA0eMKOCTb IMCUUILUIMHBI 10 Y4eOHOMY IJIaHY 4 144
AyIMTOPHbIE 3aHATHS: 1,8 64
Jlexuu 0,9 32
[[pakTHUecKue 3aHATUS 0,9 32
CamocrosiTesibHasA padora: 1,2 44
Buj KOHTPOJIsI: 3K3aMeH 1,0 36
Buabl yueOHoii padoThI B 3aueTnbix B acrp.
eIMHHIIAX yacax
O01as TPYA0eMKOCTb IMCUUILUIMHBI 10 Y4eOHOMY IJIaHY 4 108
AyIMTOPHbIE 3aHATHS: 1,8 48
Jlexkuun 0,9 24
[IpakTUueckue 3aHATUSA 0,9 24
CamocrosiTeibHas padora: 1,2 33
Buja koHTpOJIsi: IK3aMeH 1,0 27

AHHOTanus padoueit mporpaMmbl AUCIUILITUHBI
«CHHTEe3 HOBBIX MATEPHAJIOB HA OCHOBE IUKJIUYECKUX OPraHNYEeCKUX COeTMHEHUii»

1. leap TUCHUTLIHHBI:

— NpUOOpEeTeHHEe CleUUaTucTaMu 3HAaHWW, YMEHUHM, BIageHMd u B (QopMHpOBaHUU
KOMIIETEHIIMH B OOJAacTH CHUHTE3a CJOXKHBIX OpPraHMYEeCKUX COEIMHEHUH, COBPEMEHHBIX
CHUHTETHUYECKUX METOJIOB U peakiuil Tpanchopmanuu GyHKIHOHAIBHBIX TPYIII.

2. B pe3yabTare H3y4YeHHsl JUCUHHMIIJIMHBI 00y4alOIMiics M0 MporpaMMe crenHaJuTeTa
JOJIZKeH:

Obnadams CIEeaYIOMIMMA KOMIIETEHIIASMH:

®opmupyeMble KOMIIETCHUUH HNHaukaTopbl 10CTHKEHUSI KOMIIETEHIM I

YK-1 Cnocoben ocymectBiusate kputndecknlYK-1.2 Onpeznensier mpobensl B MHGOpMAaI,
aQHAIW3 TPOOJEMHBIX CHUTyallUd Ha OCHOBGHEOOXOAMMOW JUIsl pelleHHus MpoOJIeMHOM

CHCTEMHOTO 10X0/1a, BbIpAa0aThIBATHCUTYAllUH, W TPOEKTUPYET IMPOLECCHl IO UX
CTPAaTETHIO 1EUCTBUI YCTPaHEHUIO
YK-1.4 Pa3pabatbiBaeT U  COAEPIKATEIBHO
ApTyMEHTHPYET CTpaTeTHI0 pereHus

HpO6J’ICMHOI>i CUTyalluld Ha OCHOBC CHCTCMHOI'O
1 MCXKJUCHUIIIIMHAPHOTO MOAXO00B
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YK-2. CriocobeH ynpaBisiTh MPOEKTOM Ha BCEX
STarax ero KU3HEHHOTO IHKJIA

YK-2.1 dopmynupyer Ha OCHOBE
MOCTAaBJICHHOW MPOOJIeMbl IPOSKTHYIO 3a/a9y U
CII0CO0 €€ PELICHUs 4epe3 pealn3aluio
[POEKTHOT'O YIIPaBICHHUS

'VK-6. CriocoOeH onpeaessaTh U pealTn30BbIBaTh
[PUOPUTETHI COOCTBEHHOH JEATENILHOCTH U
CIIOCOOBI €€ COBEPLICHCTBOBAHMSI HA OCHOBE
CaMOOIICHKH M 00pa3oBaHUS B TEUYEHHE BCeH
PKU3HU

VYK-6.1. OrneHuBaeT CBOM pecypchl M HUX
NpeIeIIbl (JIMYHOCTHBIE, CUTYaTHBHBIC)
BPEMEHHBIC), ONTUMAIBHO WX HCIOJIB3YET s
YCIICIITHOTO BBIMIOJIHEHUS TOPYYEHHOTO 3aIaHUS

IIK-1-8 CnocobeH mnnaHupoBaTh padOTy u
BbIOMpATh  AJIEKBAaTHBIE  METOABl  PELICHUS
Hay4YHO-HUCCIIEJOBATEIIbCKUX 3aja4 B
BbIOpaHHOW O0JIaCTM  XUMHUHM, XUMHYECKOH
TEXHOJIOTMHU MJIM CMEXHBIX C XMMHUEH HayKax

IK-1-n.1 Cocrasiser o0mumi IUIaH
WCCIEOOBAHUS U ETAIBHBIEC TUIAHBI OTAEJIbHBIX
cTagui

I[IK-2-n1 Cnoco0eH MpoOBOAWTH MATEHTHO-
MH(OPMAaIMOHHBIC MCCIICI0BAaHUS B BRIOPAHHOM

MK-2-u.1 [IpoBoauT
CrCIHATN3UPOBAHHOM uH(bOpMaIuu

ITOHUCK]
B|

00JTaCTH XUMUU H/UITH CMEKHBIX HAayK

MaTCHTHO-MH(POPMAITMOHHBIX 0a3aX JTaHHBIX

B pesynbpraTe n3ydeHus TUCUUIUIMHBI 00y4arouics JOKEH:

3namo:

PCLICHUA;

Ymemes:

IIPpUMCHATDH COBPCMCHHBLIC

CYIIHOCTb HpO6J'ICM OpPTraHHUYCCKOI'0 CUHTE3ad, HAYUHO-TCXHUYCCKHUEC NTOAXOAbI U IIYTH UX
MCTOHOJOTMYCCKUC OCHOBBI IINIAHUPOBAHUA MHOFOCT&HHﬁHOFO CHHTC3a.

IJIaHUPOBATb MHOFOCT&HHﬁHBIﬁ CHUHTE3 IIPUPOAHBIX COCﬂHHGHHﬁ;
CHHTCTHYCCKHC

METOAbl CHHTE3a Ui  MOJIYYCHUA

OUKINYCCKHUX U allUKIIMYCCKUX HOJII/I(bYHKIlI/IOHaJII)HI)IX MOJICKYJIL.

Baaoemu:

B 00J1aCTH OPraHUYECKOIro CUHTE3a;
OPraHUYECKUX COCTUHEHUH.

2. KpaTkoe coaepxxanune Kypca
[Teperpynnuposka Kisiiszena.
[Teperpynnuposka Koymna.

CuHTE3 SHaHTUOMEPHO YUCTHIX COEIUMHEHUH.
MeTto1b1 00pa30BaHus TPEXWIEHHOTO LIUKJIIA.

CIOCOOHOCTBIO K KpUTHUECKOMY aHAJIM3y U OLIEHKE COBPEMEHHBIX HAYUHbIX JOCTUKEHHUM

MCTOHOJIOTUYCCKUMH MOAXOAAaMHU K PCIHICHUTO np06neM IUIaHUPOBAHUA CUHTC3a

MGTOI[BI O6paBOBaHI/I$I YCTBIPCXYJICHHOI'O ITUKJIA.

AHHOHHEIC ¥ KATHOHHEIS OUKIIN3allii B CHHTE3€ NUKIJIONICHTAHOBBIX CUCTCEM.
AHHMOHHEIEC U KATHOHHBIE OUKIIN3allii B CHHTE3C MUKIJIOTCKCAHOBEIX CUCTCM.
I'omonmuTHyeckoe MPUCOCANMHCHUC 110 KPATHBIM YTJICPOA-YTJICPOJHBIM CBA3SAM.

BryTpuMonexkynspHble MUKIH3AINHN C Y4aCTHEM
Peakmus Jlnnbca-Anbsaepa.

AJIKWJIBHBIX PAIUKaAJIIOB.

BryTpuMmoIieKyspHbIe BapyuaHThl peakinu Jnnbca-Ansaepa.

Mertate3uc OHC(bHHOB " aniCTUJICHOB.

4. O0beM y4eOHOi AUCIUTNIIHHBI

o B 3auerHbIix | B akagem.
Buabl yueOHoli padoThl
eTMHHUIAX yacax
O01as TPYA0€eMKOCTb TUCHUUILUIUHBI M0 Y4eOHOMY IJIaAHY 4 144
AyAUTOPHBbIE 3aHATHS: 1,8 64
Jlexuu 0,9 32
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[IpakTUueckue 3aHATUA 0,9 32
CamocrosiTesibHas padoTa: 1,2 44
Buj KOHTPOJIsI: 3K3aMeH 1,0 36
Buabl yueOHol padoThl B 3aueTHbIx B acrp.
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JUCIUILTHHBI 110 y4eOHOMY ILIAHY 4 108
AyAUTOPHBbIE 3aHATHS: 1,8 48
Jlexmun 0,9 24
[IpakTuueckue 3aHATUSA 0,9 24
CamocrosiTeibHas padoTa: 1,2 33
Buja KoHTpOJIsi: 3K3aMeH 1,0 27

AHHOTanus padoueil mporpaMmbl AUCIUILITUHBI

«M30paHHbIe IIaBbI

1. leap TUCHUILIHHDI:
— MpUOOPETEHUH CTYJACHTAMHU 3HAHHUW, YMEHHIA,

HAYK 0 MaTepHaaax»

BJaJIeHUH U B (OPMUPOBAHUM KOMIETCHIIUN B

obnactu MaTCpruaJIOBCACHUA W, B 4YaCTHOCTH, B obactu I[PI33.I>1Ha, CO3JaHus U HCCIICAOBaHMUA

HOBBIX q)YHKI_II/IOHaJ'ILHBIX MaTCpPHaJIOB.

2. B pe3yJsibTaTe u3y4eHus JMCUUIJIMHBI 00y4AIOUIUICS 0 MPorpaMMe crenuaaIuTeTa

JTOJIZKEH:
Obnadams CIeayIONMMU KOMIIETEHIIUSIMH:

@®opMupyeMble KOMIIETEHIIHUU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHH i

YK-1 CnocobeH ocCyliecTBIATh KPUTHUECKUN
aHaIU3 MPOOJEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOI'O 10J1X0/1a, BBIpA0ATHIBATH
CTpPATEruIo NEUCTBUI

YK-1.2 Onpenensier npobensl B nHGOpMAIHH,
HEOOXOAMMOW Ui peIIeHHs IMPOOJIEMHOM
CUTyallud, W TPOEKTUPYET IPOLECCH MO WX
YCTpPaHEHUIO

YK-1.4 Pa3zpabatbiBaeT W  COAEpPKATEIHHO|
apryMEeHTHPYeT CTpaTeTUIo peleHus
MPOOJIEMHON CUTyallill Ha OCHOBE CHCTEMHOTO
U MEX/IMCIUILIMHAPHOTO MOAX0JI0B

YK-2. CriocoGeH ympaBiisiTh IPOEKTOM Ha BCEX
ATarax ero >KU3HEHHOIO IIUKJIa

YK-2.1 dopmynupyer Ha OCHOBE
[TOCTABJIEHHOM MPOOJIEMbI IPOEKTHYIO 3a7jauy U
CIIOCO0 €€ pELICHUs Yepe3 pealn3aluio
POEKTHOI'0 YIPABJICHUS

YK-6. CiocoGeH ornpenenats U pealn30BbIBaTH
MPUOPUTETHI COOCTBEHHOW JIEATENILHOCTH W
CHOCOOBl €€ COBEPIICHCTBOBAHMS HAa OCHOBE
CaMOOIIEHKH ¥ 00pa30BaHUs B TEUCHHE BCEU
KI3HH

YK-6.1. OnenuBaer CBOM pecypchl U UX
MpEIeITbI (JIMIHOCTHBIE, CUTyaTHBHEIE,
BpPEMEHHbBIE), ONTHUMAJIbHO WX HCIIOJIB3YET s
YCIICIIHOTO BBHITIOTHEHUS IOPYYEHHOTO 331aHUs

I[IK-1-u CnocoOeH 1utaHupoBath padboTy U
BLIOUpATh  aJIEeKBAaTHBIE METOABl  PEILICHUS
Hay4YHO-HCCIIeI0BATENIbCKUX 3a1a4 B
BLIOpaHHOW O0JIaCTH  XUMHUH, XUMHYECKOH
TEXHOJIOTUH WJIN CMEXKHEIX C XUMHUEN HayKax

TIK-1-n.1 Cocrasiser oo Iag
HUCCIEIOBAHUSA U JNETANbHBIE IUIAHBI OTIEIBbHBIX

[IK-2-n  CnocoGeH MpOBOAWUTh MAaTEHTHO-
H(OpMallMOHHBIE HCCIIEI0BaHUS B BBIOPAHHOMN

cTaIui
MK-2-n.1 IIpoBoaut IIOUCK
CHENaTU3UPOBAHHON nHpopmanuu B

00JIaCTH XHUMUH U/UITA CMEKHBIX HayK

HaTeHTHO-I/IH(I)OpMaLII/IOHHLIX bazax JaHHBIX

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL O6y‘l&IOH.[HfICﬂ JOJDKCH:
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3uamo:

— OCHOBHBIE 3aKOHOMEPHOCTH CTPOCHHMSI TBEPABIX TEJT Ha HAHO-, MUKPO- U MAKPOYpPOBHE;

— BaXHEHINIE TUITBI COBPEMEHHBIX MaTEPUAIOB, UX CBOMCTBA U 00JACTh MPUMEHEHHUS;

— OCHOBHBIC CIIOCOOBI MOTYYCHHS PA3IMYHBIX THIIOB HAHOMATEPHUAJIOB W WX BIMSHHC Ha
CBOICTBa MOJIy4aeMOro MaTepuaa;

— METO/BI HCCIIEIOBAHUS CBOWCTB MaTepraia U MPOTHO3UPOBAHUS €ro pab0TOCTIOCOOHOCTH
B 33JJaHHBIX YCIOBUSIX IKCIUTyaTalllH.

Ymemo:

— UCIIOJIb30BaTh MOJTYYCHHBIE 3HAHUS O B3aMMOCBSI3U COCTaBa/CTPYKTYpPbl MaTepuaia ¢ ero
CBOMCTBaMH JIJI PELLICHMS 3a/1a4 JM3aliHa MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBaMU;

- OLICHMBATh IEPCHEKTUBBI HCIOJIb30BAaHUS MaTepuaja JJisd pEelIeHUs pPa3InyHbIX 3a]ad
MPOMBIIIIEHHOCTH;

— MPUMEHSTh COBPEMEHHBIC HAYUHO-TEXHUYECKHE JTOCTIKCHUS JIJISl PEIICHUs MPo0ieM
HayK O MaTepuaiax U CMEKHBIX HayK.

Bnaoemp:

- CIIOCOOHOCTBIO K KPUTHUECKOMY aHAIM3y U OIICHKE COBPEMECHHBIX HAYYHBIX JOCTHKCHHM
B 00J1acTH MaTepUaIOBEICHUS;

- METOIOJIOTUYECKUMU MOJXO0JaMH K U3YYEHHUIO CBOMCTB MaTepUAIIOB;

- CIOCOOHOCTBIO TEHEPUPOBATH HOBBIE HJIEU IIPU PEIICHUU MPAKTUYECKUX 3a/1a4 B 00JIaCTH
HAyK O MaTepuaiax.

3. Kparkoe coep:kaHue Kypca

Mooyns 1. Beeoenue 6 Hayku o mamepuanax.

Mecto Hayk o Marepuanax B HayKe M TEXHHUKE. 3aJaud M METOJbl HayK O MaTepuaiax.
KoHcTpykiimonHble W (QyHKIHOHAIbHBIE Marepualibl. OCHOBHBIE CHUCTEMBI KiIacCH(DHUKAIIUN
MaTepuanoB. KoHIENIHs «CoCTaB-CTPYKTypa-CBOMCTBO». 3aBUCHMOCTh CBOMCTBAa MaTepuaia OT
CTETIEHU ero CTPYKTYpHOH ymopsaodeHHocTd. [IpoGnmemsl BbIOOpa W Iu3aiiHa MaTepHasoB.
[lepcriekTHBHBIC HAMpPaBIECHUS HAYK O MaTepUaliax.

Mooyns 2. Hepapxuueckoe cmpoenue co8pemMeHHbIX meepoodazHbix Mamepuaios.
Hcnonp30BaHre MOJENN UACATFHOTO KPUCTAIIA JIJIsl ONMCAHUSI CTPOCHUS U CBOMCTB pPeabHBIX
TBEPABIX TeN. DJIEMEHTHI 30HHON TEOPHH W TECOPUU JHHAMUKH PEIICTKH. BiMsHUE BHENTHHX
YCIIOBUH Ha CTaOMJIBHOCTH CTPYKTYPHI U CBOMCTBa KpHcTasuia. PeanbHoe CTpoeHHe KpucTasia:
To4euHble JNeheKThl, Ne(PEeKThl YIMaKOBKH, JUCIOKAIIMU U UX JBIKEeHHE. [[oBEepXHOCTH pasnena
¢as3. [ToBepxHOCTHBIE NedEKTHI KpUCTalIa U METOBI UX uccienoanus. Crennuduka cCTpoeHus u
CBOMCTB aMOpP(HOTO COCTOSsIHUS BemiecTBa. CIEKTp MPUMEHEHHsT MOHOKPHUCTAUIMYECKUX U
aMop(HBIX MaTEpUaIOB B 3aBUCIMOCTH OT UX COCTaBa, CTPOSHUS M CBOWCTB.

Mooyne 3. Dnexkmponnubie ceolicmea meepoophasHbix Mamepuailos.

MeTtamiapl: MeXaHH3M JJIEKTPONPOBOTHOCTH, 3PdekT Xoiia, TEPMOIIEKTPOHHAS SMHCCHUS,
MOHSITUE O CBEPXIIPOBOJUMOCTH. BBICOKOTEMIIEpaTypHbIE CBEPXIPOBOJHUKH  BTOPOTO
nokonenusi. IlomynmpoBognuku: s¢dekTuBHas Macca HOcUTEeNel 3apsna, sHeprus Depmu,
AIIEKTPONPOBOJHOCT  MOJTYIPOBOJAHUKOB, TMOJSIPOHBI W aKyCTORJIEKTPOHHBIE  SIBJICHMSL.
OcHoBHble sBieHHS B KoHTakTax: TepmolD/IC, Oaprep IoTTkuM, P-N-TIepexoj;, HWHKEKIUS
HOCHUTEJEH B  MOJYNPOBOMHUK. JIMAJAEKTPUKH: JUAJIEKTpUYEcKass IMPOHHUIIAEMOCTb U
MOJIIPU3YEMOCTh, TOBEJCHUE TUAJICKTPUKOB B BBICOKOYACTOTHBIX OJEKTPUUECKUX MOJSX,
TUDJICKTPUYECKUE TIOTEPU, CETHETO- W MbE303JEKTPUKH, SJIEeKTpeThl. MOHHBIE TPOBOIHUKH,
TBEP/ABIE SJICKTPOIUTHI M TOTUIUBHBIE SJIEMEHTHI.

Mooynb 4. Macnummusie ceoticmea meepoo@dasHbix Mamepuanos.

Huamarnetusm, Qopmyna JlamkeBena. Ilapamarnerusm, 3akoH Kiopu. CHuUHOBBIA
OpOMTANbHBIM MarHuTHBIM MOMeHThl. HopmanbHblii u  aHoMmanbHbIM 3pdexT 3eemana.
®eppoMarHeTu3sM TBEPABIX Tel. MAarHUTHBIA TOPSAIOK, MarHUTHbIE (a30BbIE TEPEXOIbI.
Brnusaue 1oOMEHHOW CTPYKTyphl Ha MarHuTHble cBoiicTBa. deppo-, anTudeppo- u
deppumarnetusm. DeppuThl U UX nOpuMeHeHHe. [lonMyHKIHOHANBHBIE MaTepUabl,
MyJIBTHGEPPOUKH B MAaTEPHAIIBI C KOJIOCCATBFHBIM MarHeToconpoTuBieHneM. OCHOBHBIC METO/IbI
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M3YYEHUS MarHUTHBIX CBOMCTB TBEPIBIX TEJI.

Mooy 5. Quzuxoonmuueckue c80Ucmea meepoopasHviX Mamepuaios.

[Tokazarens nmpenomiienus. [lornomenre 3eKTpOMarHUTHBIX BOJIH. Jlucrepcusi CBETOBBIX BOJH
U paccesdHue cpera. lloHsATHE O HENMHENHON ONTUKE, HEIMHEWHAs NOJISIpU3alMs, SBJICHUE
caMO(POKYCUPOBKM UM TeHepalus T'apMOHUK. BBIHYXJIEHHOE paccesHUE CBeTa. JJIEKTPOHHbBIC
Nepexo/bl, BEI3BAaHHBIC AJIEKTPOMArHUTHBIM M3ydeHrueM. Buemnuniit potorddext B metamiax u
MOJIYTIPOBOJTHUKAX, BHYTPEHHUH (GoTodPdeKT, (HOTONpPOBOAUMOCTh. DKCUTOHBI, HKCUMEPHI U
HKCHUILIEKCHI. JIFOMUHECIIEHIIUS TBEPABIX TEJI, TPUOO- U IEKTpOoIIOMUHEcHeHINsA. OpraHndecKkue
cBerouoabl. [IpuHumn paboThl ONTUYECKUX KBAHTOBBIX I'€HEPATOPOB, OCHOBHBIE BU/IBI JIA3€POB
U UX npuMenenue. Poro-, TepMO- U EKTPOXPOMHU3M, YMHBIE CTEKJIA.

Mooynv 6. Mexanuueckue ceoticmea meepooghasHvix Mamepuaios.

Ynopyrue cBoicTBa TBEPABIX TeEJ, OCHOBHBIE BUABI YHNPYyrux naedopmanuii. MexaHU3MBI
lacTuyecko nedopManuu W paspylieHuss marepuanoB. llpenen mpoyHOCTH, TBEPIAOCTb,
noBefeHue mpu yxaape. Jlumarpamma HampspkeHUe-aegopMainus, CKOpPOCTh AedopMariui.
Pa3pymienue, ycramoctb U Moi3ydecTb. MUKPOCTPYKTYPHBIE OCOOEHHOCTHU pa3pyllIeHUs B
3aBHCHUMOCTH OT cocTaBa MaTepuasia. OCHOBHBIC TPUMEHEHHSI KOHCTPYKIIHOHHBIX MaTE€PHAaIOB U
CHocoObI MX YIPOYHEHHUS: METANTNYECKUX, KEPAMHUUECKHUX, KOMITIO3UTHBIX.

Mooyns 7. Dnemenmol meopuu meepoO@azHbIX XUMULECKUX PeaAKYULL.

Tumer TBeproda3Hbx npespamiennid. [lomumopdHbie MpeBpaIeHns, MApTEHCUTHBIE CTaTd U UX
npumenenue. OOpatumble U HeoOpaTtumble (OTO- M TEpMOUHAyLHpYeMble TBepAoda3HbIe
peakmun. OCOOCHHOCTH TEPMOJMHAMUKH W KWHETHKH MeX(]a3HbIX TBepAo(a3HBIX peakiuid.
Crenenp mpeBpamieHus. Teopus Barnepa-lllortku. Mexanusmbl nuddy3un U ee dHeprus
aktuBanuu. @akTopel, BIUstonMe Ha Tud( Y310 aTOMOB B KOHJICHCUPOBAHHOW cpejie. 3aKOHbI
Ouxka. I[Iponunaemocts mnonuMepoB. Mcmonb30oBaHWE pa3iMYHBIX TUIOB TBEPIO(a3HbIX
NPEBpAICHU U MOJYYCHHsST KOHCTPYKIMOHHBIX M (YHKIHMOHAJIBHBIX MaTEpUAIOB, B TOM
YHclie CIUTAaBOB, CHHTETHYECKHX aliMa30B, (EppUTOB. YdeT TBepAO(ha3HbIX peakUuuil IpH
9KCILTyaTaluu KOMIIO3UTOB.

Mooynw 8. Obpaszosanue u pocm meepooui ghasvi

MexaHu3Mbl aTOMHO-MOJIEKYJISIPHBIX MPOIECCOB KPHUCTALTM3AIMN: HYKIJICAIMsI W POCT TpaHen
kpuctaimuTa. CKOpoCTh pocTa, pa3BuTHe rpaneit kpucrania. Teopema I'n60ca-Bynbda, radbutyc
KpucTaimia.  TepMoauHaMWKa  BbIIEJNeHUS  (a3bl, TOMOTEHHOE H  TETEepOTeHHOE
3apojsinieoOpa3oBanue. [lomyyeHne KpHCTAIIMYECKUX MaTepHalloB W3 paciulaBa, IMapa, IO
MEXaHU3My Map-)KUJIKOCTb-KPUCTALI. SIBieHWe »snuTtakcuu. MHCTpyMEHTaJ bHBIE METOIBI
BBIpAIlMBAaHUsI MOHOKPUCTAJUIOB HEOPIaHMYECKUX MaTepHajoB. MeToJ ocaxIeHUsl U3 ra3oBOi
da3el IS TONydeHHs] ~ BBICOKOYHCTBIX ~ MOHOKPHCTAIUTMUECKHMX  MaTepUAIOB  HIIK
HOJMKPUCTAIUTMYECKUX TUIEHOK. JINThe, OTBepACHNE MOJIMMEPOB U HEOPTaHUUECKUX CTEKOJI.
Mooynw 9. @opmuposarnue HAHOMAMEPUATOB U UX CEOUCMEA.

Hepapxusi HaHOCTPYKTYp, 3aKOHOMEPHOCTH B3aUMOOTHOILEHHH CTPYKTYpPbl M CBOMCTB
HaHoMarepuanoB. KoHIeNMs CTPOUTENbHBIX OJIOKOB M 1IA0JIOHOB Aiisi camocOopku. Obmue
OPUHIUNBL  (OPMUPOBAHUS YINOPAJOYEHHBIX CTpYKTyp. CamocOopka HAHOKPHUCTAIJIOB U
o0acTH WX TPUMEHEHHS: KJIacTepbl METauIOB, KBAaHTOBBIE TOYKH, ITOJYIIPOBOJIHUKOBBIC
HaHOKpHCcTaibl, DopMupoBaHre HUTEBUIHBIX KPHUCTAIIIOB, HAHOCTEpP)KHEH, HAaHOTPYOOK, HMX
npuMeHeHrne. TeXHUKH MOCIOMHONW COOpPKH: HAHOPEAKTOphl, CIOUCThIE HAHOCTPYKTYPBI U
ruOpuIHbIE MaTepHalibl, MPUMEPHl CTPYKTYp M HUX HCIOJb30BaHHE B ONTHUKE, MEAMIIMHE,
JNIeKTpOHUKe. JIuTorpadus: OCHOBHBIE THITBI, VIPABICHWE CBOWCTBAMH ITOBEPXHOCTH,
MUKPOKOHTAKTHas U HAHOKOHTAKTHas MIeYaTh.

Mooyns 10. opmuposanue Hanomamepuanos u ux c8ouUcmea (npoooadceHue).

[TonsiTie 0 (OTOHHBIX KpHCTaUIaX, MOAU(PUIIMPOBAHHBIA 3akoH Bynbda-bperra, ynpaBneHnue
CBETOM C MOMOIIBI0 (DOTOHHBIX KPUCTAIIOB. MUKpOCHEPHI KaK CTPOUTEIbHBIE OJIOKH (POTOHHBIX
KPHUCTAJIOB, UX HAHOCTPYKTYPHUPOBaHHE M CaMOCOOpKa B KOJUIOMAHBIE KPUCTAJUIBI, MJICHKH U
HUTH. CTIEKTp IpUMEHEHUsT (POTOHHBIX KPHCTAIJIOB M CTPYKTYP C UCKYCCTBEHHBIMHU Je(EKTaMHU.
YacTtuupl-sHychbl. «HaHo»mopucThie MaTepualbl U UX NPUMEHEHHUE: I€OUTHI,
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CyNIpaMOJIEKYJIIPHBIE COCIMHEHUS BKIIOYEHMS, KIIATPAThl, METAJUIOOPTAaHUYECKUE KapKacChl.
TeMmmuaTHBIA CHHTE3, MHUIENIOO0PA30BaHME M HAHOKOMIIO3HWTHI, MHKpPO- M ME30MOPHUCTHIE
MaTEepHabl.

Mooyns 11. Ocobennocmu c80ticme HAHOMAMEPUAILOS.

OnTuyeckre  CBOMCTBA  HAaHOYACTUL  METAUIOB M IOJYNPOBOJHHUKOBBIX  YacTHIL,
AJIEKTPOJIIOMUHECLIEHTHBIE  IIOJYIIPOBOJHUKOBBIE HAHOKPHUCTAUIbl. MAarHuTHbIE CBOMCTBA
HAHOCHCTEM: CyIleplapaMarHeTH3M, MarHUTOKPHUCTA/UINYECKas aHU3OTPOINMS, CBEPXPELIETKU
MarHUTHbIX ~HAaHOKPUCTAUIOB. MeXaHMUYeCcKue CBOMCTBA HAHOMAaTEpHANlOB:  CTPYKTypa
MEX3EpHEHHBIX TpaHMIL, BIMSHUE pasMEpOB 4YaCTULl M TIpaHUl] pa3gena (a3, NOBEJCHHE
HAaHOKPUCTAIMYECKUX  Tel Mmpu  jAedopManuy, HAHOKOMIIO3UTHL W apMHUpPOBAHHE.
HanomexaHu3Mbl ¥ HaHORJIEKTPOHHUKA: MPeoOpa3oBaHUE SHEPrHM, HAHOIEKTPOMEXaHUYECKUE
CBOICTBa pa3jIMYHbIX TUIIOB, MOJIEKYJISIPHBIE MOTOPBI, COBPEMEHHBIE TPAH3UCTOPBHl HA OCHOBE
YIJIEPOJHBIX HAHOTPYOOK, KBAaHTOBbIE KOMIIBIOTEpHI, I'pa)eHONON00HbBIE CTPYKTYpBl JUIs
MPO3PaYHOM JEKTPOHUKHU.

Mooynw 12. Coepemennvie buomamepuaioi.

buomumernka u TpeboBaHus Kk Omomartepuanam. Bupycsl, camocbopka JJHK u ¢ nmomormisio
JHK, IIPUMEPBHI OMOJIOrMYECKUX «MOJIEKYJISIPHBIX MallH. buocoBmecTrmble
HaHOKpHUCTANIMYEeCKUEe MaTepuaibl. MeToabl MOidydeHHs OMOKepaMMKM M €€ HPUMEHEHMS.
Hanokancynel. MarauutHele HaHoMaTepuansl B MenuuuHe. Hanomeaununa. CrpoeHue
HEKOTOpPhIX THUIIOB OuoceHcopoB. CompspkeHHe M JHEpreTudyeckuid oOMEeH — MEexIy
HAaHOYACTHUIIAMU M OMOJIOTMYECKH aKTUBHBIMU MOJIEKyIaMu. [IoHsTHE 0 HAHOOMOTEXHOJIOTHH.
Mooy 13. Ceoiicmea nonumepHvix u HCUOKOKPUCANTULECKUX MAMEPUATIOS.

OcCHOBHBIE HCIIOJIB3yEMbIE MOJUMEPHI, UX CTPYKTypa M €€ B3auUMOCBS3b C HaOJII0JaeMbIMU
cBOWcTBaMM. THUNHMYHBIE MOJEKYJIbl — MOHOMEPbI M OCHOBHBIE OCOOEHHOCTH MOJY4YEHHUS
MaTepuaioB Ha UX ocHoBe. O0sacTu MPUMEHEHUS MOJIMMEPHBIX MaTEpUAIOB (TEPMOILJIACTHUKH,
KaydyKd, CBsi3pIBarol[ue Marepuaibl). CHUHONANBHBIA pacnaj U HAHOCTPYKTYpHOBaHUE
IIOJIMMEPOB, YIOPSAA0YMBAHUE NIEKTPUYECKUM T0JIeM. JlONMPOBaHHBIE IOJUMEPHBIE TUIEHKH, X
CBOICTBA W NMpUMEHEHHEe. Me3oga3zHoe COCTOSHIE BEIIECTBA: aHU30TPONHs Me30(]a3bl, BIUSIHNE
BHEIIIHUX YCJIOBUI Ha yNOPsI0YEHHOCTh Me30da3sl, TepMorpadus, nepexoq dpenepukca.
Mooynv 14. T'ubpuonvie mamepuansi.

Knaccudukanus ruOpuIHBIX MaTepuanoB MO Ha3zHadeHHIo. CTPYKTypHbIE OCOOEHHOCTH U
HaunloJiee pacrnpoCTpaHEHHbIE CTPOUTENIbHBIE OJIOKM COBPEMEHHBIX THOPHUIHBIX MAaTepHajoB.
OcHOBHBIE METONBI IMOJIy4€HUS TUOpPUIHBIX MarepuanoB. IlpenmMyiectBa ruUOPUIHBIX
MaTepHuaioB. YacTUIbI-THYChl U IPUMEHEHUE THOPUIHBIX MAaTEPUAIOB B MEUIIMHE, YHEPIeTUKE
Y TIPOM3BOJICTBE.

4. O0beM y4eOHOH THCHHILJIMHBI

., B 3auernbix | B akaxem.
Buabl yueOHol padboThI
eIMHHUIAX yacax
O0mas TpPyA0eMKOCTh THCIUILIMHBI 110 y4e0HOMY IJIAHY 4 144
AyAUTOPHBbIE 3AHATHS: 1,8 64
Jlexmun 0,9 32
[TpakTHYeCKHE 3aHATHS 0,9 32
CamocrosiTeibHas padora: 1,2 44
Bux KOHTPOJIS: YIK3aMeH 1,0 36
Buabl yueoHoii pa6oThl B sauernpx B actp.
eTMHHUIAX yacax
O01as TPYA0eMKOCTh TUCHUILUIUHBI M0 Y4eOHOMY IJIaHY 4 108
AyIMTOPHBIE 3aAHSITHS: 1,8 48
Jlexun 0,9 24
[[pakTUueckue 3aHATUS 0,9 24
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33
27

CamocrosiTesibHas padoTa:
Bua KOHTpOJIS: IK3aMeH

==
oln

AnHOTams paboyeil mporpaMMbl JUCIUTLIHHEI
«MoutekyasipHOe MO/IeJINPOBAHUE B OPraHMYeCKON XUMHUI»

1. Heab AUCHUNIMHDBI:

— NPUOOPETEHUH CICHHAINCTAMU 3HAHWUH, YMCHHM, BIaJeHUd W B  (GOpMHpOBAHUHU
KOMIICTCHIIMA B 00JacTH KBAaHTOBOH XHMHH M HCIIOJB3YIOMUXCSI B  MOJEKYJISIPHOM
MOJICTTUPOBAHUY TPUOJINKCHHSIX.

2. B pe3yJbTare u3y4eHus JMCHUIIMHBI 00yYAIONIUIICA M0 MPorpaMMe CrieliiaJuTeTa
JMOJIZKEH::

Obnadams CIEaYIOIMMMA KOMIIETEHIIUSMH:

®opmMupyeMble KOMIIETEeH U NHauKaTopbl 10CTHKEHUSI KOMITeTeHIM i
YK-8.2. Unentuduuupyer onacHble U BpeIHBIC
(dakTopel B paMKax  OCYIIECTBIIIEMOM
e TeNIbHOCTH

YK-8.3. BrisiBiaser mnpoOieMbl, CBSi3aHHBIE ¢
HApYIICHUSMU TEXHHKH O€30MacHOCTH Ha
pabouemM MecTe; MpeayaraeT MEpONPHUATHIX I1Q
PEIOTBPAIICHUIO YPE3BbIUAHHBIX CUTYAIUI
IIK-1-1 Cnocoben tmuanupoBate paboty HIIK-1-m.1Cnocoben 1utaHupoBath paboTy WU
BLIOUpATh  aJIeKBAaTHBIE METOAbl  PELICHUSBHIOMpATh  aJeKBaTHBIE METOABl  PEIICHUS
Hay4YHO-UCCIIEI0BATEIbCKUX 3a1a4y BHAY4YHO-UCCIIEJOBATEIbCKUX 3a1a4 B
BLIOpaHHOW O0JIacTH XUMHUHU, XUMHUYECKOMBHIOpAaHHOW O00JIacCTH XUMHUH, XUMHYECKOH
TEXHOJIOTUHU MJIM CMEKHBIX C XMMHUEH HayKaX  TeXHOJOTHH WJIM CMEXKHBIX C XMMHUEH HayKax
IIK-1-0.2CriocoOeH  TPOBOJIUTH  MATEHTHOA
H(}OpPMallMOHHBIE MCCIIEA0BAHNS B BEIOpaHHON
00JaCTH XMMHUU W/UJIH CMEKHBIX HAYK

YK-8. CnocobeH co3naBaTb M IMOAJEPKHUBATH
0e30MacHbIe YCJIOBUS JKU3HENEATEIbHOCTH, B
TOM YHCJIE IIPU BOZHUKHOBEHUU YPE3BbIYAlHBIX|
CUTyal i

I[IK-2-n  Cnocob6ern mnpoBoauTh nareHTHO-IIK-2-H.1 IIpoBogut HIOMCK
MH(OPMAaLMOHHBIE MCCIIeI0OBaHNs B BHIOpAaHHOM|CIIELUAIN3UPOBAHHON UHpOpMaLIUU B
00J1aCTH XUMUHU W/WUJIM CMEXKHBIX HAyK MaTeHTHO-UH(GOPMAIIMOHHBIX 0a3ax JaHHBIX

B pesynbTare n3ydeHus QUCIUILIMHBI 00YJarOIUnics JOKEH:

3namo:

— OCHOBHBIE METOJIbI KBAHTOBON XUMUH;

- METOIOJIOTUYECKUE OCHOBBI KBAHTOBOXUMHUYECKOTO MOIETTUPOBAHUSI.

Ymemes:

— ¢opmynupoBaTh TpeOOBaHMS K HAAC)KHOCTH KBAaHTOBOXHUMHUYECKOTO MOJACITUPOBAHUSA U
onpeaensats 3¢ (HEeKTUBHBIE MyTH UX JOCTHKCHHS,

— TPOBOJUTH OIEHKY Ka4eCTBAa KBAHTOBOXUMHUYIECKOTO MOJICTUPOBAHUS;

- MIPUMEHSITh COBPEMEHHBIE TTOIX0/IbI K KBAHTOBOXHMHUYECKOMY MOJICTUPOBAHUIO Ha
MIPAKTHKE.

Bnaoemo:

— CIOCOOHOCTBIO K KPUTHUECKOMY aHAJIN3Y M OI[CHKE COBPEMEHHBIX HAYIHBIX JIOCTHIKCHUH B
00JacTi KBAaHTOBOXHUMHUYECKOTO MOJISTHPOBAHUS;

—  METOOJOTHYCCKHMH TOJXOJaMH K PEIICHUI0 XMMHYECKHX MPOOJIEM ¢ ITOMOIIBI0 METO/I0B
KBAaHTOBOH XHMUH;

- CIOCOOHOCTBIO TEHEPHPOBATh HOBBIC HJICH TIPY PEIICHUH MPAKTUYSCKUX 33J1a4 B 00JIACTH
KBaHTOBO-XUMHUYECKOTO MOJICITUPOBAHUS.

3. KpaTkoe conep:xanue Kypca
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Paznen 1. Beegenue B KkBaHTOBYIO XUMHIO. B3anmoielicTBHE siiep M 3JIEKTPOHOB MEXKTY COOOi.
1.1. OcHoBHBIE 3aJlayd KBAaHTOBOM XUMHUHU, €€ OTIMYMS OT MOJEKYISIPHOU MEXaHUKHU.
KBanToBass mpupona nsnektpoHa. YpaBHenue Illpénunrepa, moHATHE BOJHOBON (YHKIIUH.
3aBucumocth ypaBHeHus Llpénunrepa oT BpeMeHH, cTanoHapHble peuienus. [Ipubnmxenne
bopna-Omnnenreiivepa U ero npuMeHUMOCTb. PenaruBucrtckue 3(dexkTsl B ABHKEHUU
AJIEKTPOHOB.

1.2. Yucnennsle Mmetoasl pemieHus ypaBHeHus lllpénunrepa, ux ximaccuduxauus. ITonsarue
ypoBHs Teopud. llpunnun Ilaymmu, wmeron Xaprtpu-®oka, npubmmwkenne MO-JIKAO.
BapuanmoHHbl MPUHLIUI M METOJ CAMOCOINIACOBAHHOIO MOJsA. MeTol KOH(UIypalHOHHbBIX
B3aUMOJCUCTBUM, METOABl TEOPUU  BO3MYILUEHHMM, METOIBI  CBS3aHHBIX  KJIACTEPOB.
[Tonysmnupuueckue M MOJIEKYJIAPHO-MEXaHMUECKUE MeToAbl. BiusHue BbIOOpPa KBaHTOBO-
XUMHUYECKOTO METO/1a Ha pe3yibTaT pacueta. DddexT komneHcanuu ommdoK MeTo a.

1.3.  Poub 6a3ucHbIX HAOOPOB B KBAHTOBO-XUMHUYECKUX pacuerax. THIbI 0a3MCHBIX (PYHKITHH,
IpyNIUpOBKa (KOHTpPAKTAIMsI) TayCCOBBIX Oa3uCHBIX (yHKUIWH. PacmierieHHOCTh 0a3HCHOTO
Habopa. [Tongpuzanuonnsie u 1ud¢y3Hble 0a3ucHble QYHKIMU, UX POJIb B OIMCAHUM TOBEACHUS
anekTpoHoB. CewmeiictBa 0a3ucHbIX HaOopoB. Bpibop 6asucroro Habopa. OmmOka
cyneprosuiu 6a3ucHoro Hadopa (BSSE) u addext koMmreHcarmu onmoboK MeTo1a.

1.4. Metoasl Teopuu (QYHKIMOHATA IUIOTHOCTH W MX Kiaccupukamus. OOMeHHas W
KOppe/sIIMOHHAsl dHeprus. JlokanbHble, NOJYJOKalbHblE U THOpPHUIHBIE NPUOJIMKCHHBIE
(GyHKUMOHAIBI. OMIHUPUYECKHME W HEIMIUPUYECKHUE CIIOCOOBI IMOCTPOEHUS (YHKLIHMOHAJIOB.
[Ipupona uCHEpCHOHHBIX B3aUMOAECMCTBMM M mpobdiemMa HUX Y4Y€Ta B METOJE TEOpUU
(GyHKLMOHAJA IIOTHOCTH.

1.5. [IBwkeHue aroMOB B XHMHYECKMX mporeccax. KoHpopMannOHHBIE MEPEeXOsl,
IIOBEPXHOCTh MOTEHLUHUANBbHON 3Hepruu. OmpeneneHue THNA CTalMOHAapHOM Touku. CrocoObl
yd€Ta KOH(GOPMAIMOHHON IMOABIKHOCTH M3YYaE€MBIX CHUCTEM. DJHEpPIHsl HYJEBBIX KoJeOaHM
(ZPE), cnocoObl pacu€Ta SHTAJIBIHM W CBOOOJHOW DJHEPrHHM MOJEKYJ. BojblIMaHOBCKOE
pacnpenesieHue U ero CIeICTBUS.

Paznien 2. Poib MOzIeIbHOM CHCTEMBI B KBAHTOBO-XUMHUECKOM MOJICIIMPOBAHUH.

2.1. MopuenpHas cuctemMa. BiusHue BBIOOpa MOJEIBHOW CHCTEMBI Ha HAJISKHOCTD
pe3ynpTaTOB MoOAEIUpoBaHusA. CBA3b BEIMYMHBI MOJEIBHOW CHCTEMBI M KOJIMYECTBA €€
CTallMOHapHbIX cocTossHUU. IlIkamupoBaHHME KBAHTOBO-XMMHYECKHX METOJOB C YBEIMUYEHUEM
MO/JICJIBHOM CUCTEMBI U CIIOCOOBI YCKOPEHUS pacueTOB KPYITHBIX CUCTEM.

2.2. B3ammojelCTBHE XMMHUYECKOW CHCTEMBI C OKPYXKAIOIIMMH MOJICKYJIaMH, COJbBATAIIHSL.
BausiHue conpBaTanmMM Ha IpeaNOYTUTENbHblE KoH(popMmanuu cuctembl. CrocoObl yuera
conbBaTanuu. Monenu HesiBHOTO yueTa pactBoputens: PCM, COSMO, SMD. Moaenu siBHOTO
ydéra MousekyisapHoro okpyxeHus: QM/MM, ONIOM. (Jlexyuu - 2 uaca, npakmuueckue
3anamus - 4 uaca, KOHMPOAbHAsL PAbOMA HA NPAKMUYECKOM 3AHAMUU — 2 4aca)

Pa3znen 3. KBaHTOBO-XMMHYECKOE MOJEIUPOBAHKUE CIIEKTpaibHBIX CBOMCTB Mojekyn (MK, VO,
SAMP)

3.1. IloBemeHue MoisieKyl B pacTBope M B rasze. dusnyeckue NpOLECCH, CTOALIME 3a
noriouieHueM  Monekyinamu  MK-uznyusenus. [lpaBuna otbopa B HK-cnexkrpockonuu.
Mopnenuposanue MK-criektpoB. BiusiHue ypoBHsSI TEOpUM Ha TOYHOCTH BocmnpousseneHus MK-
CHEKTpPOB, IKanupyromue koddduunentsl g UK-cnekrpockonuu. Biusinue pactBoputens Ha
NK-cnexTpsl.

3.2.  TloBexeHune MOJEKYN B paCTBOPE M B Ta3e MPH IEKTPOHHOM BO30YXaeHHH. Du3ndeckne
IPOIIECChl, CTOAIIME 3a MOIJIOIIEHUEeM/HCITycKaHueM Modekynamu Y ®-uznydenus. IlpaBuna
otbopa B YD-cnektpockonuu. MopemupoBanue YD-criekTpoB. YUeT BIUSHUS BUOPOHHOTO
B3auMojieiictBus Ha Y@ cnektpel. 3akoH byrepa-JlamGepra-bepa M OTKIOHEHHS OT HEro.
Bnusinue pactBoputenst Ha Y@P-CeKTpbl: METO/ABl JIMHEHHOTO OTKJIMKAa U KOH(QUTYpalHOHHO-
cneunduyeckoi conpBaraluy. BiusHue ypoBHS TEOPUMH HAa TOYHOCTH BocrpousBeneHus Y-
CIIEKTPOB.

3.3. lloBeaeHue MOJIEKYN B 3JIEKTPOMAarHUTHOM roiie. PU3HNUECKUe MPOLECChl, CTOSIIUE 3
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AMP-cnexktpomerpueii. MonenupoBanue AMP-criekTpoB. BiusiHue ypoBHS TeopuM Ha
TOYHOCTB BocIpousseneHus SIMP-criekTpos.

Pasnen 4. KBaHTOBO-XMMHYECKOE MOJICTUPOBAHUE XUMUYECKUX PEAKIUil.

4.1. CooTHOlLIEHHE KHHETUKU U TepMOJuHAMUKU. CKOPOCTh peaklMM, KOHCTaHTa CKOPOCTH U
KOHCTAaHTa PaBHOBECHUS, UX CB3b. KMHETHMUECKUI M TEPMOJMHAMUYECKUN KOHTPOJIb PEAKLIMM.
VpaBuenue Appenuyca. Teopus aKTHUBHBIX COYJapeHUN. AKTUBUPOBAHHBIA KOMIUIEKC —
nepexo/iHoe coctosinue. [IoBepXHOCTh MOTEHIIMAIBLHONW SHEPTUHU, KOOpPAUHATA U NPOoduiIb MyTH
peakuuu. CilOXHBIE U AJIEMEHTapHbIE peakuuu, JuMuTupyomas craaus. [Ipunnun Képruna-
[Nammera.

4.2. CnocoObl pacucta sHepruu aktTuBauuu (Eg) u sHTanbnuu peakuuun (AH) ¢ mOMOIIbIO

METOOB KBAaHTOBOW XHMMHUHU. MoJENUpOBaHUE OPraHMYECKHUX pEaKIHid: peakuuu Sn2, Sg2,
Hunbca-Anbaepa u ap.

4.3. PacuCr COOTHOIIEHHUS MPOJYKTOB PEAaKIMH, B TOM YHCJE, JHAHTHOMEPHOTO M30BITKA B
CTEpPEOCENIEKTUBHBIX peakiusax. MojenupoBaHue KaTaluTudeckux peakuuid. CooTHeceHue
pacCUMTaHHBIX BEJIMYUH C SKCIIEPUMEHTAIBHBIMU JaHHBIMU. CHHEPrus MeXay 3KCIEpUMEHTOM
U pacyeToM B OINpPEAEICHUU MOJEKYIIPHOT0 MEXaHW3Ma XMMHUYECKHX Peakluil, KHHETUYEeCKUI
n30TonHbI 3ddexr. CrocoObl ONEHKH BKIAIOB CIa0bIX B3aWMOJICHCTBHH B CTaOWMIM3aIUIO
HEPeXOAHbIX COCTOSHMM JJIs1 ONpeAeieHUs KIIOYEBBIX B3aUMOJICHCTBUNA: HATypalibHbIE
ceszpiBatoiue opoutanu (NBO) u teopust «Atomsl B Monekynax» (QTAIM).

4. O0beM y4eOHOH JUCHUIJIMHBI

. B 3auerHbix | B akagem.
Buabl yueOHoii padoThI
eIMHHIIAX yacax
O0mas TpPyA0eMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 3 108
AyIMTOPHbIE 3aHATHS: 1,8 64
Jlexmuu 0,9 32
[[pakTHUecKue 3aHATUS 0,9 32
CamocrosiTesbHasi padora: 1,2 44
Buja xonTpoJs: 3a4éT ¢ omeHKoI
Buabl yueOHol padoThI B sauerHbix B actp.
eIHHHUIIAX gacax
Oo0masi TpyA0eMKOCTh THCIIUILTHHBI 110 y4eOHOMY TJIAHY 3 81
AyIMTOPHBIC 3AHATHS: 1,8 48
Jlexmun 0,9 24
[IpakTUueckue 3aHATUA 0,9 24
CamocrosiTesibHasA padoTa: 1,2 33
Buj koHTpoOSIA: 3a4erT ¢ oueHkoi

AHHOTanus paboyeil mporpaMMbl JUCITUTUTMHBI
«XHUMHYeCKasi TOKCHKOJIOTHUS»

1. Heab AUCHUNIMHBI:

— W3y4eHHE METOJIOJIOTUU CUCTEMHOI'0 XMMHKO-TOKCHKOIOorndeckoro aHanusa (XTA) ¢ yuetom
O0IMX 3aKOHOMEPHOCTEH XMMHKO-OMOJIOTMUECKHMX HAyK, HMX YacTHBIX MpPOSBICHUM,
0COOEHHOCTEH TMOBEIEHUS] XMMHUYECKHUX BEIIECTB B OpraHM3Me M COBPEMEHHOIO Ppa3BUTHUS
(GU3UKO-XMMHUYECKHUX METOJ/IOB aHallM3a Ha NMpUMepe HAPKOTUUYECKUX CPEJCTB, MCUXOTPOIHBIX U
CUJIbHOJICVCTBYIOIIMX BEILIECTB.

2. B pe3yabTare u3y4yeHus THCHHUIJIMHBI 00y4aOIIHIicA M0 MPorpaMMe cCleluaIuTeTa
JHOJIKEH:

Obaadoams cneAyIOUUMHI KOMITETEHITUSIMHU:

| ®opmMupyeMble KOMIIETEHIIUH | MHAMKATOPBI JOCTHIKEHHs] KOMIETEHIHI |
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YK-8.2. Unentudunupyer onacHsle U BpeaHbIC
(dakToppl B paMKax  OCYILECTBIIIEMOH
NEeSTENIbHOCTH

YK-8.3. BrisBisier npoOsieMbl, CBsS3aHHBIE (
HapyIICHUSIMM ~TEXHUKM O€30IacHOCTH  HA
paboueM MecTe; MpeasaraeT MeponpUATHSIX 110
[PEAOTBPALLEHUIO YPE3BbIYANHBIX CUTYALUI
I[IK-1-u Cnocob6en mmanupoBath pabory H[IIK-1-n.1CnocoGen muaHupoBath paboTy u
BHIOMPATh  aJCKBAaTHBIE METOJbl  PEHICHUSBBIOMpPATh  aJCKBAaTHBIE  METOJbl  PEIICHUS
Hay4YHO-UCCIIEI0OBATEIbCKUX 3a1a4 BHAY4YHO-UCCIIEJOBATEIBCKUX 3az1a4y B
BHIODAaHHOW 00JaCTH XUMHH, XHUMHYECKOWBBIOpAaHHOW 00JacTH XUMHH, XHUMHYECKOH
TEXHOJIOTUHU WJIM CMEKHBIX C XUMHUEH HayKaX  [TEXHOJIOTHMM MJIM CMEKHBIX C XUMHEH HayKax
IIK-1-0.2CniocobeH  IpOBOAUTH  IATEHTHO-A
MH(QOPMALIMOHHBIE UCCIIEI0BaHUs B BBIOpAaHHOM
00JTaCTH XUMHH W/WITH CMEKHBIX HAYK

YK-8. Cnocoben co3nmaBaTh M IOAJICPKHUBATH
0e30macHbIe YCIOBUSl JKU3HENESATEIBHOCTH, B
TOM YHCJI€ P BOSHUKHOBEHHH YPE3BbIYAIHBIX
CUTYalNi

[MK-2-n1  Cnocob6ern mnpoBoauth mnareHTHO-IIK-2-H.1 [IpoBoaut HOMCK|
MH()OpPMAIIMOHHBIC UCCIIEIOBAHMS B BHIOPAHHOM CIIEUATM3UPOBAHHOM uH(pOopMaIun B
00J1aCTH XMMUU W/UITH CMEKHBIX HAyK NaTeHTHO-MH(POPMAIIMOHHBIX 0a3aX JaHHBIX

B pesynbTate nu3ydeHus QUCHUILIMHBI 00YYarOIUNACs JOKEH:

3namop:

— 3HaTh OCHOBHBIC MTOHSATHS MOJICKYJISIPHOM TOKCHUKOJIOTHH, METO/I0JIOTHI0 CUCTEMHOTO
XUMHUKO-TOKCUKOJIOTHYECKOT0 aHAIIK3a.

Ymems:

— OPUMEHATh B MPAKTHUECKON JesITeNbHOCTH HaBBIKM 1O mnpoBeneHuto XTA
HApPKOTUYECKUX CPEACTB, MCUXOTPOIHBIX U CHIIbHOACWCTBYIONIMX BEUIECTB; aHAM3UPOBATh U
MIPOTHO3UPOBATh pe3ynbTaThl X TA.

Bnaoemo:

- HABBIKAMU HMCIIOJIb30BAHUS MTOJIyYeHHOW HH(OpMalUY B TajdbHEHIINX paboTax.

3. Kpatkoe coaep:kaHue Kypca

Paznen 1.

Knaccudukanus TOKCHYHBIX areHTOB. THIIBI  KJIACCU(UKANWNA TOKCHYHBIX  arcHTOB.
Knaccudpukanms mno xumuueckoil crpykrype. Krnaccudukamus 10 HPOUCXOKACHUIO.
Krnaccudukanus mo mpuHIUIY MPAKTHIECKOTO MpUMeHeHHs. [ urueHuveckas kiaccuurarus
a710B. TOKCHKONIOrHUuecKas KiacCupuKaIus.

Paznen 2.

3aKOHOMEPHOCTH MeTa0OMU3Ma TOKCHKAHTOB. TOKCHKOKHMHETHKA YYKEPOJIHBIX COCTUHEHHI.
OO0me 3aKOHOMEPHOCTH a0COpOIMU W pacTpeneeHUs] BEIIECTB B OpraHu3Me. TpaHCIopT
qyKEPOJHBIX COCIMHEHUN uepe3 MeMOpaHbl opraHu3ma. Tumbl MeMmOpaH. buonoruueckas
MeMOpaHa u cpefa. MemOpaHHasi IPOHUIIAEMOCTh M KO3QpuIueHT pacupenenenus. [Ipupoansie
U CHUHTETUYECKHE COCIMHEHHUSA, BIMSIONIME Ha MPOHUIIAEMOCTh HCKYCCTBEHHBIX U
Ouosormueckux MemOpaH. TpaHCHOPT BEMIECTB, CIOCOOHBIX K HWOHHU3ANMH. MeXaHU3MBI
TpaHcIopTa 4epe3 MemMOpaHy. BcackiBaHue 9y>KEpOAHBIX COSAMHEHUN KaK TPAaHCIOPT 4Yepes
Ouosoruueckue MeMOpaHBbI. TokcukokuHETHUECKHE 0COOEHHOCTH MepOpaTbHBIX,
WHTAIISIIUOHHBIX, TIEPKYTaHHBIX W JAPYrux oTpaBieHud. DakTopbl, BIMSIONINE  Ha
pacnpeznenenue. OCHOBHbIE TOKCUKOKMHETHYECKHE MapaMeTpbl pacnpezeneHus. CBs3bIBaHUE C
Oenkamu T1a3Mbl  KpoBU. CBsI3pIBaHME C KOMIIOHEHTaMH OpraHoB W TkaHei. [IpormeHt
CBS3BIBAHUS C O€JKaMU IUIa3Mbl KPOBU. BiHsiHWE pa3iMuHBIX (PAKTOPOB HA CBS3BIBAHUC
qyKEepOJHBIX coenuHeHnil. OO0beM pacmpeneneHus. B3anuMocBs3b ¢ (U3HKO-XMMHUYECKUMHU
XapaKTePUCTHKAMU BEIIECTB.

buotpanchopmanusi 4gy>KepoAHBIX COEAMHEHUNH B OpraHu3Mme. JTambl OHOTpaHcHOpMAIIHH.
O6pa3oBanue (HhapMaKOJOTHUUECKH aKTUBHBIX MeTaOonuToB. MHakTuBanus. Merabommu3m u
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TOKCUYHOCTh. ~ OCHOBHBIE  NyTH  OuoTpaHChOpMalMKd  YYKEPOJIHBIX  COETUHEHHA.
Metabonuueckue MpeBpalleHus, KaTaau3upyeMble MUKPOCOMAIbHBIMU (DEpMEHTaMH IEYEHHU.
AmmndaTtrueckoe u apoMaTH4ecKoe THJIPOKCHIIMPOBAHUE. DNoKCUIUPOBaHUE.
['mapoxcunupoBanue, okuciaenue. Jlezankmwmposanue. JlesamuaupoBanue. JlecynbpupoBanue u
IpoYHre peaklMd MHKPOCOMAaJIbHOTO OKHcieHus. Peakuuu koHbrorupoBanusi. OOpa3oBaHue
KOHBIOTAaTOB € NIFOKYPOHOBOW KHUCIIOTOM.

Paznen 3.

MeTo10510THSl CUCTEMHOTO XMMHKO-TOKCHUKOJIOIMUECKOro aHaiu3a. OCHOBHbBbIE HaIlpaBIICHUS,
eIl W 3aJaud  XUMHUKO-TOKCHKojorndeckoro aHaimu3za (XTA). OcHoBHbie dTanmbl XTA.
Hanpapnennsiit 1 HenanpasineHHblii X TA. CKpUHUHTOBBIE U MOATBEpkAarone Metoabl XTA.
dopMupoBaHUe MOJOKHUTEIBHBIX U OTPULATENBHBIX pe3ylbTaToB. OTOOP MpOO y JKUBBIX JIMII.
Crioco6b1  panbcuduranmmu obpazua. OOBEKTHl HMCCIEIOBAHUS NPU TPOBEICHHH CyJeOHO-
xumudeckoro aHammsza CXA. Or6op o6pa3ioB TpymHOro marepuana npu nposeneHun CXA.
ITpaBuiia HampaBieHHsT OOBEKTa MCCIENOBAHUS Ha aHaNU3. YCJIOBHUS TPAaHCIOPTUPOBKU U
xpanenus.  KoucepBupoBanue.  OTambl  NpelaHAIUTHUYECKOH  MOJATOTOBKUA  MPOOBI:
npeaABapuTelibHas 00pabOTKa; TUIPOJU3 KOHBIOTUPOBAHHBIX META0OJIUTOB; AKCTPAKIUS
(CKUIKOCTh-)KUAKOCTHAs U TBepAodaszHas, BBHIOOp ONTUMAIBHBIX YCIOBHH OSKCTpPaKLHUH);
OUMCTKa; JepuBaTu3auus (BbIOOp peareHra mais JepuBaTh3aluu). B3auMocBsa3b Mexay
COJlep’)KaHWEM TOKCHKaHTa B aHAIM3UPYEeMOM OHOOOBEKTe W HHTEpHpeTalueil pe3ylbTaToB
uccienoBanus.  OCOOEHHOCTM ~ METOJOJIOTMM  KJIMHUKO-TOKCHKOJIOTMYECKOTO  aHau3a.
Ocob6ennoctu Merogonoru XTA mnpu onpeneneHUd HApKOTUKOB Yy JKMBBIX JuI. Bpems
BO3MOXXHOT'O BBISIBJIEHUSI YacTO HCIIOJIb3YEMbIX HAPKOTMYECKUMX M ICUXOTPOIHBIX BELIECTB U
HEKOTOpPBIX MX MeTaboiuToB B Mode. CKPUHUHIOBBIE M MOJTBEPXJAIOLIME HCCIEIOBaHMUA.
[Toporu ob6Hapyxenus (Cut-off) HapxkOTHYECKMX M IICHXOTPONHBIX BEIIECTB B MOYE.
OrpaHnuyeHus Ha TPUMEHEHHWE MOYM M KpPOBHM B KadecTBe OOBEKTOB HCCIEIOBaHMUA.
ANbTepHATUBHBIE OOBEKTHI JUISI OMpPEACTCHHS HAPKOTHKOB: BOJOCHI, HOITH M IOTOXXHPOBHIC
BblJIeJIeHUsT KOKU. OCOOEHHOCTH aHaiu3a OOBEKTOB HEOMOJOTMYECKOTO MPOUCXOXKJIEHHUS Ha
Hajuuue HapkoTUKoB. OcobeHHocTH wuHTepnperauun pesyinbratoB XTA. OOecnedenue
KayecTBa aHalu3a W Haauexamas JjabopaTopHas mnpakTtuka. [Ipunuunel GLP B paGote
COBpPEMEHHOM J1ab0paTopuu.

TeopeTnueckre OCHOBBI METOJIOB, IPUMEHSIEMBIX TIPU UCCIIEIOBAHUN O0BEKTOB OMOIOIHYECKOTO
OPOUCXOXKAEHUsA. MeToabl HCClIeOBaHUS OOBEKTOB OMOJIOTMYECKOrO  IMPOUCXOXKJICHHS.
Bo3MoOXHOCTH ¥ OrpaHMYEHHs COOTBETCTBYIOLMX METOJOB MCCIEAOBaHUSA, O00JacThb UX
npUMeHeHHs U MHPOpMaTUBHOCTh. OOBEKTHI, MOBEPraroIuecs: 0053aTeIbHOMY HUCCIIET0BAaHHIO
IIPU XUMUKO-TOKCUKOJIOTHYECKHUX HCCIIeI0BaHUAX. MeTOIbl HCCiIe10BaHus: IpeABapUTEIbHbBIE U
MOITBEPK TAIOLIHE.

Paznen 4.

HccnenoBanne Ouomarepuaga Ha HaJlMyde HApPKOTHYECKUX CPEIACTB  PACTUTENBHOTO
npoucxoxaeHud. OOmas XapakTepucTUKa TpPyNI ONMATOB, KaHHAOMHOWIOB, KOKauHa.
PacnipocTpaHeHHOCT, M NpUYUHBI  OTpaBieHUHA. Tokcuueckue 1036 U TOKCHYECKHE
KOHIEHTpAlluk, B3aUMOCBA3b C  TOKcHueckuM dpdextom. [loaroroBka  0OBEKTOB.
XapakTepucTuKa 0ObEKTOB MCCIeI0BaHUs (BHYTPEHHHE OpraHbl, TKaHHU, KPOBb (IleJIbHAsI KPOBb,
CBIBOPOTKA, TUIa3Ma), Mo4a, JuMda, CIII0OHA, BOJIOCHI, HOI'TH, IUaIN3aThl, IPOMBIBHbBIE BOJABI U T.
1.). CKpUHUHIOBBIE U MOATBEPKIAIONINE METObl MCCIEOBAHUS MPHU aHAIN3€ HAPKOTHUECKUX
CPEJICTB PaCTUTEILHOTO MPOUCX 0K IeHUs. MIHTepnpeTanus pe3yabTaToB.

HccnenoBanne Ouomarepuansa Ha HAJIWYME HAPKOTHMYECKHX CPEJICTB, MCHUXOTPOIHBIX U
CHJIBHOJICHCTBYIOIIUX BEIIECTB CUHTETHUECKOro mpoucxoxaeHus. OOmas xapaKTepucTHKa
IpynI  onuaroB, OapOUTypaToB, OEH301MA3€NMHHOB, (EHOTHA3HMHOB, (EHUIATKUIAMUHOB,
"crmaiicoB". PacnpocTpaHEHHOCTh W MPUYUHBI OTpaBiICHUM. TOKCHYECKHE O3Bl U TOKCUYECKHE
KOHIIGHTPallMM, B3aMMOCBS3b C  TOKcHMueckuM 3¢pdexkrom. IloaroroBka  oOBEKTOB.
XapakTepucTtuka 0ObEKTOB HUCCIIEI0OBaHUS (BHYTPEHHUE OpraHbl, TKaHU, KPOBb (1leJIbHAsI KPOBb,
CBIBOPOTKa, IJ1a3Ma), Moya, JuM(a, cIroHa, BOJIOCH, HOTTH, IUAIN3aThl, IPOMBIBHbBIE BOJBI U T.

172



1.). CKpUHHHTOBBIC W TIOJITBEPKAIOIINE METOIBI MCCICAOBAaHUS MPH aHAIN3e HAPKOTHUYECKUX
CPEICTB, MCUXOTPOIHBIX U CHJILHOJCUCTBYIOIIMX BEIIECTB CHUHTETUYECKOTO MPOMCXOXKICHUS.
WuTepnperanus pe3yibTaToB.

4. O0beM y4eOHOMH JUCHUIJIMHBI

. B 3auernpix | B akagem.
Buabl yueOHo# padoThl
eIMHHIIAX yacax
O0mas TpyA0eMKOCTb JHCIUILIUHBI 110 y4eOHOMY IIAHY 3 108
AyAUTOPHBbIE 3aHATHS: 1,8 64
Jlexuu 0,9 32
[TpakTHYecKue 3aHATUS 0,9 32
CamocrosiTejibHas padoTa: 1,2 44
Buja xoHTpoOJIS: 3a4eT ¢ OLEeHKOI
Buabl yueOHol padoThl B 3aueTHbIx B acrp.
eIMHUIAX yacax
OO0mas Tpy10eMKOCTh THCIIUILIHHBI 110 y4eOHOMY TJIAHY 3 81
AyIMTOPHbIE 3aHATHS: 1,8 48
Jlexiuu 0,9 24
[[pakTHUecKue 3aHATUS 0,9 24
CamocrosiTesibHasA padora: 1,2 33
Buj koHTpOSIS: 3a4eT ¢ oueHkKoi

AHHOTanus padboyeil mporpaMMbl AUCITUTUTMHBI
«XHMMHUSA ¥ TEXHOJIOTUSI ATPOXUMHYECKHX COeINHEHUII»

1. Heab AUCHUANIMHDBI:

— ¢opMuUpoBaHHE Yy OOYYAIONIUXCS CHUCTEMATU3UPOBAaHHBIX 3HAHUH O METO/Jax CHUHTE3a,
TEXHOJIOTUSIX TIOJTYYCHUS, MEXaHU3MaX JCUCTBUS U TIPUMCHEHUHU arpOXUMHUYECKUX TpEnapaTos,
MOBBIINICHUE TPOPECCHOHATBHBIX KOMIETCHIIMA B OOJACTH TONYYCHHS M WCIOJIb30BaHUS
COBPEMEHHBIX OHMOJIOTHYECKH AKTHBHBIX BEIIECTB CEIHCKOXO3SWCTBEHHOTO W BETCPUHAPHOTO
Ha3HAYEHUS.

2. B pe3yabTare u3ydeHus AMCHUIIMHBI 00yYAIOUIHIICA M0 MPOrpaMMe CIel[HATUTETA
JOJI3KEH

Obnadams CIEeayIONMMU KOMIIETEHIIUSIMH:

DopmMupyeMble KOMIETEeH T NuaukaTopsl 10CTHKEHUS] KOMIIETEHIIU T
YK-4. Cnocoben mnpumeHats coBpeMeHHbIqYK-4.2. Cocrasinser, NIEPEBOJUT Y
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM UHCIGPEIAKTHPYET  pa3InYHbIE aKaJIeMUYECKUO
HA  HHOCTPAHHOM(BIX) A3bIKe(ax), JUISITEKCTHI (pedepaTsl, dcce, 0030pbl, CTATHH U T. 1.
AKaJIeMUYECKOTO M MPO(HEeCCHOHATLHOTO
B3aUMOJICHCTBUS

YK-8.1. Anammsupyer (akTopbl BpeIHOTO
BIMSIHUS ~ DJIEMEHTOB  cpelbl  OOMTaHMS
(TEXHUYECKMX  CPEJACTB,  TEXHOJIOTMYECKHX
[IPOLIECCOB, MaTepHaJIoB, 31aHui 17
COOPYKEHHMH, NPHUPOJHBIX M  COIHAJIbHBIX

YK-8. CnocobeH co3nmaBaTh W IOJJICPKUABATH
0C30MaCHBIC YCIIOBHS JKU3HEICATEIBHOCTH, B
TOM YUCJIIC HpI/I BO3HUKHOBCHUU tIpeSBI—;I‘IaﬁHI;IX

cuTyammii SIBJICHUI)
YK-8.2. Unentudunmpyer omacHbie U BPEIHbIC
(dakToppl B paMKax  OCYILECTBIIIEMOMN
NesITeTbHOCTH

I[IK-1-u CnocobGen mnanupoBats padoty u[IIK-1-n.1 Cocrasinsier o0mumi IJ1aH

BI)I6I/IpaTI) AZICKBATHBIC MCTOABI  PCIICHHUAMCCIICAOBAHUA U JCTAJIBHBIC IIJIAHBI OTACJIBHBIX
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HAYYHO-HUCCIIEIOBATEIIbCKUX 3a1a4 BCTaIHIi
BHIODAaHHOW 00JIaCTH ~ XUMHH, XHMHYECKOU
TEXHOJIOTUU WITM CMEKHBIX C XUMHUEH HayKax
I[IK-2-u  Cnocoben mpoBoguth mnareHTHOIIK-2-H.2 ~ Amamusupyetr u  oOoOmraer
MH(OPMALMOHHBIE MCCIIEIOBAaHNS B BHIOPAHHOM[PE3yJIbTaThl MATEHTHOTO IOMCKAa IO TEMaTHUKE
00J1aCTH XUMHUU H/UITH CMEKHBIX HAYK NpOeKTa B  BBIOPaHHOW OO0JIACTH ~ XHUMHH
(XMMHUYECKOMN TEXHOJIOTHH)

B pe3ynbTaTe u3ydeHus TUCIUTUITMHBI 00YIarOIIHACS JOKCH:

3uamo:

- COBpPEMEHHbBIE TEHACHIIMU Pa3pabOTKU U MPUMEHEHHS arpOXUMHUYECKUX MPENapaToB;

- 00JacTH MPUMEHEHHUS, KIIAaCCH(PUKAIIUIO0 arPOXUMHUYCCKUX MPENapaTOB;

— MIPUHIIMITEI 1 METO/ABI Pa3paboTKy OMOIOTUYECKU aKTHBHBIX BEUIECTB C 3aJJaHHBIMU
CBOMCTBaMH;

- OCHOBHBIC KJIACCHI U UX ITUPOKO MPUMEHSEMBIC TTPEICTABUTENCH TepOUITUIOB, PETYIIbI-
TOPOB POCTa, MHCEKTULIUAOB, (DYHTUIIUIOB.

Ymemo:

— AHAIM3UPOBATh Pa3IMUHbIE METOJAbl CHHTE3a arpOXMMHUYECKUX IpernapaToB, BHIOPATh
Han0oJiee TEXHOJOTUYECKH MPUMEHUMYIO CXEMY TOJYUYEeHUsI IEUCTBYIOIIETO BEIIECTBA;

- 000CHOBaTh MPUMEHEHHE PA3IUYHBIX KJIACCOB arpOXMMHYECKUX IPErnapaTtoB B
3aBUCUMOCTH OT OCOOCHHOCTEW MPUMEHEHHUS, BUJIa BPEAOHOCHBIX OPTaHU3MOB, BOZHUKHOBEHUS
PE3UCTEHTHOCTH;

- M0 XUMHUYECKOM CTPYKTYpe COEIMHEHHs BBISIBUTH (apmakodopHbie (GparMeHThl U
000CHOBATh MEXaHU3M JICUCTBUS arpPOXUMHUYECKUX TIPENapaToB.

Bnaoemy:

- METOJaMH CHUHTE3a IIUPOKO MPHUMEHSIEMbIE MPEACTaBUTENCH TrepOUIINIOB, PEryIsSTOPOB
pocTa, MHCEKTUITNIOB, (QYHTHITHIOB;

- MIPUHIIATIAMH Pa3paOOTKH COBPEMEHHBIX TEXHOJIOTHH arpOXUMHYECKHUX IPENaparToB.

3. KpaTkoe conep:kanue Kypca

BBenenusi. OCHOBHbIE COBPEMEHHbBIE TEHACHIIMU B CO3/IaHUUA U NMPUMEHEHHH arpOXUMHUYECKUX
npenaparoB. Knaccudukamus arpoxuMuueckux mnpenapatoB. OCHOBHBIE METOJbI U TOIXObI
npu pa3pabOTKe HOBBIX arpoXMMHUYECKHX mpenapatoB. CBs3b CTPYKTypa — AaKTHUBHOCTb,
MOJIEKYJISIPHOE MOJIETMPOBAHUE.

®duToakTUBHBIE coenuHeHus. [ epOuIMIHbIe penaparsl, Hapyliaomue GoTocuHTe3. BemecTna,
OJIOKMpYIOIIME TPAHCIOPT DJIEKTPOHOB B ¢oTtocucteme I, akmenTtopsl SJIEKTPOHOB B
¢dorocucreme |. BemectBa, Hapymaromue OMOCHHTE3 M (PYHKIMOHUPOBAHHE XJIOPOQHILIOB,
raieHue CHHTIETHOTO Kuciopoaa. doTo-nuHaMudeckue reponIuiabl

®UTOrapMOHBI U UX aHAJIOTH. APUIIOKCUYKCYCHBIE KUCJIOTHI U APYTHE€ CUHTETUUYECKHE ayKCUHBI
U aHTHAYKCUHBL. TEXHONOTHS TMOJIY4YeHHs, POJb XJIOPUPOBAHHBIX JTUOEH30JMOKCHHOB Kak
HKOTOKCUKAHTOB. [ MOOEpeIMHBI U peTapaHThl. DTHIICH U €ro 00pa30BaHUE B PACTCHUSIX.
[epOounabl ¢ aHTUMETAOONUTHBIM MeXaHu3MOM JelcTBUA. DocHOHOMETHNI-TIIMIMH U
MEXaHHU3M €ro TepOUIUIHOTO JEHCTBUS, CYIb()OHUITETEPUIMOYCBUHEI. [ TIopocHAT aMMOHUS,
CUHTE3, TepOUlIMIHAS AKTUBHOCTh U TOKCHYHOCTb.

Nucekroakapuuuabl.  MHcekTOakapuiuasl U UX  pojb B CEJIbCKOM XO3SUCTBE.
Xnopoprannueckue nHcektuuasl, /T u ero ananoru. [lupeTpunsl 1 NUPETPOUIBI, MEXAHU3M
WHCEKTUITUAHOW aKTUBHOCTH, OMOPAIIMOHAIILHBIN MOIX0/T K CTPYKTYpe TUPETPOUIOB.
[Honuxnoprpon3BoHbIE reKCaxJopaH, MIPOU3BOIHBIC MEePXJIOPLHUKIONEHTAAUEHA.
DKOJIOTHYECKUE TOCIEACTBUS TMPUMEHEHHUS! TMEPCHUCTEHTHBIX XJIOPOPTAaHMYECKUX IMPEnapaToB.
I"AMK-epruueckune nHCEKTULUIbI. HUKOTMH 1 HEOHUKOTUHOUABI. AHAJIOTH HEPEUCTOKCUHA.
®dochopopraHnueckre WHCEKTHINIBI U MHTHOUTOPHI XomuHAcTepa3bl. Kapbamatsl Perymstopsl
pocTa M pa3BUTHS HACEKOMBIX, HHTUOUTOPHI OMOCUHTE3a XUTHHA, FOBEHOUIBI

u sxam3onanl. [Ipumenenue ¢epoMoHoB. buonormyeckne cmocodsl GOpbOBI ¢ HACEKOMBIMHU
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BPEIUTEISIMHU.

OyHrumuabpl 1 aHTUMUKOTHKH. CpenctBa OOpbObI ¢ MATOr€HHBIMU TpuOamu: (QyHTUIUABI U
QHTUMUKOTHKH. MUKOTOKCUHBI U pOJib (DYHTHIMJIOB B COXPAHEHUM CEIbCKOXO35HCTBEHHON
npoaykiuu. KoHTakTHBle ©  cucTeMHble (QyHrHUuAbl. Meabcoaepkamme (QyHTUIUabL.
Jutnokap6amarel. [Ipou3BoaHble mepxjopMepkanTaHa. BemiecTBa Hapyliaoomue pasjindHble
CTaguM OKHCIUTENbHOTO (ochopunupoBanus. ['erepunkapboanmmmasl. CTpoOUIYypHH M €ro
aHajord. BemectBa Hapymaromue OHOCHHTE3 HYKJIEHHOBBIX KHCJIOT. ALMJIaJaHUHBI.
Oxcunupumunuusl.  Waruburopslr muro3a. bensummnazonsl. BemiectBa, Hapymaromme
OuocuHTe3 3procrepuHa. Tpua3oipHbIE W HMHUAA30JIbHbIE (QYHTHUUABI U AHTUMUKOTHKH.
BemecrtBa Hapymaronme CHHTE3IUIUA0B

4. O0beM y4eOHOH TUCIHIIMHBI

w“ B 3auernbix | B akagem.
Buabl yueOHoli padoThl
eIUHHIAX yacax
O0mas TPyA0eMKOCTh JTUCIUILIUHBI 110 y4eOHOMY IJIAHY 4 144
AyIMTOPHBIE 3aHITHS: 2,2 80
Jlexkuun 0,9 32
[TpakTHYeCcKue 3aHATUS 1,3 48
CamocrosiTesbHasi padora: 0,8 28
Bu KOHTPOJIA: IK3aMeH 1 36
Buabl yueoHoii padoThl B aterHbix B acrp.
eIUHHUIAX yacax
O0mas TpPyA0EMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 4 108
AyIMTOPHBIE 3aHITHS: 2,2 60
Jlexkuun 0,9 24
[TpakTHYecKHe 3aHATUS 1,3 36
CamocrosiTesbHasi padora: 0,8 21
Buja KOHTpOJIsI: IK3aMeH 1 27

AHHOTa1us paboyeil mporpaMMbl TUCITUTUTMHBI
«XuMHA ¥ OM0JI0THYEeCKAs AKTUBHOCTD 3JIEMEHTOOPTaHMYEeCKUX COeIHHEeHUID)

1. Heab aMcHUIUIMHBI: - GOPMHUPOBAHUE Y CTYJAEHTOB CHCTEMAaTH3MPOBAHHBIX 3HAHUU U
MPAKTUYECKUX HABBIKOB, IO3BOJIIOIIMX pellaTh TEOPETUYECKHWE W MpaKTUYECKHe 3ajauu
MIOJIyYEHUSI M3BECTHBIX M HOBBIX OPraHMYECKHUX M DJIEMEHTOOPTraHMYECKHX COCIUHEHUH s
NPUMEHEHHUS MX B Pa3JIMYHBIX HAyYHO-TEXHMYECKUX OOJacTsIX. 3HaHMs, HIpuodpeTaemble
CTyJEHTaMH B IIPOLIECCE OCBOEHHS OTOr0 Kypca, HCIOJIB3YIOTCA CTYyAEHTaMH B Hay4yHO-
HCCIIEIOBATENILCKON  JESATENbHOCTH M (QOPMHUPYIOT KOMIIETEHIMM B O0JIaCTH CHHTE3a
OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

[Tpu M3NM0XKEHUN AMCUMIIMHBI 0CO00€ BHUMAHUE YAENSAETCS M3YUYEHHUIO POJIM U MeTabonu3ma
CTaOWJIBHBIX OpPraHMYECKHX COEAMHEHHH C rerepoaToMaMH B JKMBOM MpHpoJe, a Takxke
BOIPOCAM MPAKTUYECKOTO UCIIOJIb30BAHUSI AJIEMEHTOOPTAHUYECKUX COEAMHEHUH.

2. B pesyabTare n3ydeHHs AMCHMIIMHBI 00y4al0IHiics 10 MPorpaMMe ClenHaJInTeTa
JOJIKEeH:

Obaadoams cIeAyIOUUMHI KOMITETEHITUSMU:

DopmMupyeMble KOMIIETEHIIUT NHaukaTopbl A0CTHIKEHU KOMIIETeHINH
YK-4. Cnocobern mnpumeHITh coBpeMeHHBIqYK-4.2. Cocragnser, MEPEBOJIUT 51
KOMMYHHMKAaTHBHBIE TE€XHOJOIMH, B TOM YHCIGPENAKTUPYET  pa3iIu4Hble  aKaJeMHUYECKUE
HAa  MHOCTPAHHOM(BIX) A3bIKe(ax), JUISITEKCTHI (pedepatsl, 3cce, 0030pbl, CTAThH U T. 1.
aKaJeMUYECKOr0 M Mpo(hecCHOHATIBLHOTO
B3alMOJIEICTBUSA
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YK-8.1. Amnamusupyer (akTopbl BpeIHOTrO
BIMSHUS ~ DJIEMEHTOB  cpelbl  OOMTaHUs
(TEXHUYECKHX  CpPEACTB,  TEXHOJIOIMYECKHX
POLIECCOB, MaTepuaoB, 3aHNI 7
COOpPY)KEHHH, TPUPOJHBIX U  COLMAIBHBIX

VK-8. CnocobeH co3maBaTh M TOMJIECPKUBATH
0e30macHble yCIIOBUS KU3HENEATEIbHOCTH, B
TOM YHCJIC TP BO3HUKHOBEHHH UYPE3BBIYATHBIX|

T —— STBJICHUIA )
YK-8.2. Unentudunupyer onacHele U BpeaHbIE
(dakToppl B paMKax  OCYILECTBIIIEMOH
NesITebHOCTH
IIK-1-8 Cnocoben mnanupoBath padory wu[IIK-1-n.1 Cocrasisier o0mmi IJ1aH|
BHIOMPATh  aJCKBAaTHBIE METOJbl  PELICHUSMCCICIOBAHUS U JCTAIbHBIC TUIAHBI OTACIBHBIX
Hay4YHO-HUCCIIEJOBATEIIbCKUX 3aja4 BCTaAUN

BbIOpaHHOW O0JIaCTM  XUMHUHM, XUMHYECKOH
TEXHOJIOTUH WJIU CMEXKHBIX C XUMHUEH HayKax
[IK-2-u1 Cnocob6en mnpoBoauth naTteHTHO-IIK-2-H.2 ~ AHanusupyer U 00o06mrIaer
nH(OPMallMOHHBIE HCCIIEIOBAaHUS B BBIOPAHHOMpE3yIbTaThl MATEHTHOTO MOWCKA MO TEMAaTUKE
00JTaCTH XMMHUU W/UITH CMEKHBIX HAyK NpoeKkTa B  BBIOpPAaHHOM 00JaCTHM  XUMHH
(XMMHYECKOM TEXHOJIOTHH )

B pesynbTate nu3ydeHus QUCHUILIMHBI 00YYarOIUNACs JOKEH:

3namop:

- CTIIOCOOBI TOTYYEHHUSI M XUMHUECKUE CBOMCTBA METAJUIOPTAHUYECKIX COSAMHEHUH,
dbocopopraHuyeCcKUX COETUHEHUN U OPraHUYEeCKUX IPOU3BOAHBIX MBIIIbSKA, CEPHI U CEJICHA;

- OCHOBHBIE ~ MEXaHU3Mbl  HMHTUOMPOBAHUS  JKU3HEHHO  BaXHBIX  (EPMEHTOB
3JIEeMEHTOOPTAHUYECKUMHU COEAMHEHUSAMU U aHTUMETA0OIUTHOTO JAEUCTBUS MPOU3BOIHBIX
KHUCIIOT ocdopa;

Ymemon:

— HCIIOJIB30BaTh 3JIEMEHTOOPTraHUYECKHE COCIMHEHMS B KayeCTBE
peareHTOB OPraHM4EeCKOro CUHTE3A;

- OLICHUBATh MIOTEHIIUATILHYIO OMAaCHOCTh paboThI C
AIIEMEHTOOPTraHNYECKUMH COEIMHEHUSIMH, BBIBIATH TOKCO(OpHBIE U (papMako(dOpHbIE TPYIIIILI;
- IIPOTHO3UPOBATh METOJBI CUHTE3a M CBOMCTBA COOTBETCTBYIOIIMX COCAUHEHUHN C
reTepoaToMaMu;

- Ha OCHOBAaHUM CTPOCHMS FIEKTPOHHON 000JI0UKHU TeTepoaToMa OLleHUBATh PEaKIIMOHHYIO
CIIOCOOHOCTh M CTAOMIIBHOCTH COOTBETCTBYIOIINX OPIraHUYECKUX MPOU3BOIHBIX AJIEMEHTOB;

- KJIaCCU(UIIMPOBATH 3JIEMEHTOOPIAHUYECKUE COSAMHEHMUS.

Bnaoemu:

- HOMEHKJIATYPOH DJIEMEHTOOPTaHUYECKUX COCIUHEHHU;

- HaBbIKaMU OMOPALIMOHAIBHOTO MOJX0/Ja K KOHCTPYHPOBAHUIO HOBBIX OMOJOTHYECKH
AKTHUBHBIX COEIMHEHUH, BKIIFOYAIOIUX I€TEPOATOMBI;

- METOAOJOTHEN BKIKOYEHUS JIEMEHTOOPTAHMYECKUX COCIUHEHUN B CXEMBbI MOJy4YECHHUS
COEMHEHUH ¢ TpeOyeMbIMHU CBOIICTBaMHU.

3. Kpatkoe conepkanue AUCIUTUTAHBL:

Beenenue. IIpenmer u 3HaueHue Kypca JUIsl MOJATOTOBKHM CHEIMAIMCTOB B OOJIACTH CHUHTE3a
Ouonornveckn akTUBHBIX BemecTB (BAB). Dnementoopranmueckune coenuneHus (20C) B
KauecTBE NMPOMEXKYTOUYHBIX NPOAYKTOB B xumun bAB u B mpowusBozactse noanmepoB. J0C B
KadyecTBe KaTanu3aTopoB. OCHOBHBIE CIIOCOOBI MOMYYEHUS HIEMEHTOOPTaHUYECKUX COeIMHEHUH.
Opranuyeckue MPOU3BOAHBIE METAUIOB MepBoi rpynmnbl. CrocoObl MOMy4deHHs, CBOWCTBA U
pEaKIMOHHAs CLIOCOOHOCTD JIMTHI-, HATPUN- U KATMHOPTaHUYECKUX COCTUHEHHH.

Opranuyeckue NPOU3BOJIHBIE METANIOB BTOPOM rpymnmnbl MarnuiiopraHu4eckHe COeIWHEHUs,
CHocoObl MOJyYeHUs, CBOWCTBA, UCIOJIb30BAHNE B OpraHMYECKOM cUHTe3e. L[MHKopranuueckue
coemuaenus, peakius C. H. Pedopmarckoro. Pryreoprannueckrne coeIuHEHHUs, CITOCOObI
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HOJIy4eHHUs1, OMOJIOTHYECKasi aKTUBHOCTb.

Opranuyeckre MPOU3BOAHBIE 3JIEMEHTOB TpeThedl rpynnbsl. bopanbl, 3¢upsl OopHOW U
OOpPOHOBBIX KHCIOT, UX INPUMEHEHHUE B OPraHUYECKOM CHHTE3€. AJOMUHMHOpraHUYEeCKHe
COEIUHEHMUS.

KpemHuiiopranudeckue COEIUHEHHs, IpUpoJa CBsi3ed, oOpa3yeMblX aTOMOM KpPEMHMSL.
O6pazoBanue u paznoxenne SiC-cBsizell. CUIIMKOHBI U OMOJIOTUYECKH aKTHBHBIC OPTaHUYCCKUE
IIPOU3BOIHBIE KPEMHHUS.

Opraanyeckue TpOM3BOIHBIC 0JI0BA M CBUHIIA, CIIOCOOBI TIOTY4YEHHUS U CBOWCTBA.

Opranuueckue Ipou3BoHble KUCIOT pocdopa. CoenHeHNs TpU- U TETPAKOOPIUHUPOBAHHOTO
atoma ¢ochopa, crmocoObl MONyYEHHs, XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE B KadyecTBE
pPEareHTOB B OPraHUYECKOM CHHTe3€. AHTUXOJIMHACTEPa3Has U aHTMMETa0OJIMTHAsE aKTUBHOCTh
OpPraHUYeCKUX TPOU3BOAHBIX KHCIOT (ochopa, MX NMPUMEHEHHE B KayecTBE MECTHLHUIOB U
dbapmcyOcTaHIIHiA.

MBIIIBSIKOPTAaHUYECKUE COCTMHEHHS, CIIOCOOBI MONXYYEHUS M CBOWCTBA, OCHOBHOW MEXaHHM3M
TOKCUYECKOTO JEHCTBUS.

Opranuyeckue COEAMHEHUS C aTOMaMHU Cepbl, Kiaccu(uKalus U HOMEHKIATypa, CIOCOObI
obOpazoBanusi SC-cBszeil. llpuMeHeHHE cepaopraHMYECKUX COCOUHEHWH B OpPraHMYECKOM
cuHrese. CoeHeHMsI cepbl B KUBOM npupoe. CriocoObl MOIydYeHUsI U CBOWCTBA OPraHUYECKUX
IIPOU3BOHBIX CEJIEHA, POJIb CEJIEHA KAK MUKPOJJIEMEHTA.

4. O0beM y4eOHOI THCIUILTHHBI

" B 3auerHbix | B akagem.
Buabi yueOHoli padoTsl
eTMHHUIAX yacax
O01as TPYA0eMKOCTh IMCUUILUIMHBI 10 Y4eOHOMY IJIaAHY 4 144
AyIMTOPHBIE 3aAHITHS: 2,2 80
Jlexkuun 0,9 32
[[pakTHUecKkue 3aHATUS 1,3 48
CamocrosiTesibHasi padora: 0,8 28
By KOHTPOJIsI: 3K3aMeH 1 36
Buabl yueOHol padboThI B saueTHbix B actp.
eIMHUIAX yacax
O01as TPYA0eMKOCTh TUCUMILUIMHBI 10 Y4eOHOMY IJIaHY 4 108
AyIMTOPHBIC 3AHATHS: 2,2 60
Jlexnun 0,9 24
[TpakTHYeCcKHe 3aHATHS 1,3 36
CamocrosiTeibHas padora: 0,8 21
Bu KOHTpOJIS: IK3aMeH 1 27

AHHOTanus paboueit mporpaMmbl AUCIUILITUHBI
«XHUMHS OPraHUuYecKUX U THOPUIHBIX MATEPUAJIOB ISl 3JIeKTPOHUKH, (POTOHUKH U CUCTEM
npeo0pa3oBaHus U 3aNIACAHUSA FJHEPTUI

1. leap AUCHMTIHHBI:
— u3y4yeHHe 0a30BBIX XUMHUYECKUX,

busznyeckux ©  (HPUBHKO-XUMHUYECKHUX,

B T. q.

MMOBEPXHOCTHBIX W CTPYKTYPHBIX, AaCIICKTOB CO3JaHHA HOBBIX MAaTCpUaIoB C 3aJaHHBIMH

CBOMCTBaAMH.

2. B pe3yabTaTe M3y4eHHs IUCHMIIMHBI 00y4alomMiics Mo mporpaMme crenuaJuTeTa

JOJI/KEH:
Obradams cneAyOUMMI KOMITETEHITUSAMU:

| dopmupyemMbie KOMIIETCHIIUH

| MHanKaTOpbI 10CTHKEHUS] KOMIETEHUHil |
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YK-4. Cnocoben mnpumenars coBpeMeHHbIqYK-4.2. Cocrasinser, [IEPEBOAUT y
KOMMYHHKATHBHbBIE TEXHOJIOTMH, B TOM UHCIEPENAKTUPYET  pa3lUyHble  aKaJeMHYECKHE

Ha MHOCTPaHHOM(BIX ) sa3bIKe(ax), JUTSITEKCTHI (pedepatsl, dcce, 0030pbI, CTATHH U T. 1.
AKaJIEMUYECKOro U MpOo(hecCHOHATBLHOTO
B3aMMOJICHCTBHUS

YK-8.1. Amnanusupyer ¢axTopsl BpEeIHOTO
BIMSIHUS ~ DJIEMEHTOB  cpenbl  OOMTaHHs
(TEeXHUYECKUX  CPEACTB,  TEXHOJOTMYECKHUX

YK-8. Cnocoben co3nmaBaTh M TMOAJICPKHUBATH .
MPOLIECCOB, MaTepHuaos, 3IaHUI 7

0e30I1acHBIE YCIOBUA KHU3HCACATCIBHOCTH, B

. __|COOpPYKEHHMH, TPHUPOJHBIX M  COIHAJIbHBIX
TOM YUCJIC TIPU BO3HUKHOBEHUH YPE3BBIYANHBIX] N
N SIBJICHUI)
CHTyatmn YK-8.2. Unentudunupyer onacHbIe ¥ BPEIHBIC
(dakToppl B paMKaxX  OCYIIECTBISEMOU
e TeNIbHOCTH
[IK-1-u Cnocoben mnanupoBath pabdory wulllIK-1-n.1 CocraBnsier o0muiA TJ1aH|
BLIOUpATh  aJIeKBAaTHBIE  METOABl  PELICHUSUCCICAOBAHUS U JETAbHBIC MJIaHbl OTAEIbHBIX
HAYYHO-HCCIIEIOBATEIIbCKAX 3amaq BCTa Ui

BbIOpaHHOW O0JIaCTH  XUMHUHU, XHUMHYECKOH
TEXHOJIOTUHU MJIM CMEKHBIX C XMMHUEH HayKax
[MIK-2-1  Cnocoben mpoBoguth mnareHTHO-IIK-2-H.2 ~ Amamusupyer u 00o001aer
MH(POPMALIMOHHBIE MCCIIEIOBAHNS B BHIOPAHHOM[PE3yJIbTAaThl MMATEHTHOTO IOMCKA IO TEMAaTHUKE
00JaCTH XUMHUU W/UITH CMEKHBIX HAyK MpoeKTa B  BBIOpPAHHOM 00JMACTH  XUMHH
(XMMHUYECKOMN TEXHOJIOTHH)

B pesynbpraTe n3ydyeHus AUCHUIUIMHBI 00yYarOIUICs TOJIKEH:

3namo:

- OCHOBHBIE MPUHITUIIBI U METO/IbI HATIPABJICHHOTO JU3aifHa MaTepUANIOB ISl SJIEKTPOHUKU
U DHEPIeTUKH,

- B3aMMOCBS3H MEXIy (U3NKO-XMMHUYECKHMHU CBOWMCTBAMH MAaTepHUajoB U UX
(GYHKIIMOHAJIBHBIMUA  XapaKTEPUCTHUKAMU TMPHUMEHUTENBHO K HCIOJB30BaHUIO B COCTaBE
KOHEYHOT'O MPOAYKTa.

Ymemo:

- MIPOBOJIUTH aHAJIU3 BCEW COBOKYIMHOCTH HAYYHO-TEXHUUYECKUX JAHHBIX U YCTAHABIIMBATh
3aKOHOMEPHOCTH  THUINA  «CTPYKTYpa-CBOMCTBO»  NPUMEHUTEIBHO K  KOHKPETHOM
MCCJIEI0BATENBCKON WM KOHCTPYKTOPCKOM 3aaayue;

- OCYIIIECTBIIATH HAMPABICHHBIN AU3aifH MaTepUANIOB C 3aJaHHBIMU (PU3UKO-XUMHUECKUMU,
CTPYKTYPHBIMH U 3JIEKTPOHHBIMU XapaKTEPUCTUKAMHU.

Bnaoemu:

- HABbIKAMHU TPEACTABICHUS Pe3ylbTaTOB MCCIEAOBAaHUN B YCTHOW (Tpe3eHTaluw,
Hay4yHbI€ JOKJIabl) U MUCbMEHHOM (0TUeThl) opMax.

2. KpaTkoe conep:kanue Kypca

Mooyns 1. Quzuko-xumuueckue 0CHOBbL MaAMePUALOB8e0eH s

1. Bregenue

2. [TonynpoBOIHUKH, METAIIJIBI U CBEPXTPOBOAHUKH. CONPSKEHHBIE U MPOBOISIIIHE MOJIUMEPHI.
3. Hekotopble cTpaTernu MOJEKYJISIPHOTO JHU3aiiHa OPraHWYeCKUX TOTYIPOBOAHUKORB. JlH3aitH
conpsbkeHHbIX osumepoB. Konmerust push-pull.

4. MonekynspHas M CyNpaMoOJIEKyJspHasi CTPYKTypa OpraHW4ecKHuX MOJYIPOBOJHUKOB.
TpaHcnopT 3aps10B B CYNPAMOJIEKYISIPHBIX CTPYKTYpax.

5. HekoTopble 3KCiepUMEHTAIbHBIE METOJ/IbI UCCIEI0BAaHUS 3apsiI0BO-TPAHCIIOPTHBIX CBOMCTB
OpPraHMYECKUX MOIYIPOBOAHUKOB: IPEUMYIIECTBA U HEIOCTATKH.

Mooyns 2. Mamepuanwvi 0151 91eKMpOHUKU

DJEeKTPOXPOMHBIE YCTPONUCTBA U TUCILIIEH. DJIEKTPOHHAs Oymara.
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Opranuyeckue moJyieBble TpaH3ucTOphl. [leyaTtHas snekTpoHuKa.

['a30Bble M JKHUIKOCTHBIE CEHCOPHl HAa OCHOBE OpPraHMYECKHX IIOJIEBBIX TPAH3HCTOPOB.
DJIEKTPOHHBIN HOC U AJIEKTPOHHBIN S3BIK.

VYerpoiicTBa naMsATH Ha OCHOBE OPTaHMYECKUX MATEPUAIIOB

Opranuyeckue CBETOM3IYYaroIie JUO/IbI U JUCIUICH Ha UX OCHOBE.

Mooyns 3. Mamepuanvt 015 3Hepeemuxu

1. Opranuueckas ¢oroBosibTanka. ConHeyHble O0aTapen Ha OCHOBE CaMOYHOPSIOYUBAIOLIUXCS
MOJEeKyIsIpHbIX ~ cucteM. CoyiHeuHble  0Oaraped Ha  OCHOBE  OKCHAOB  METaJIOB,
CEHCUOUITN3UPOBAHHBIX KPACUTEIISIMHU.

2. OpraHu4eckue COTHEYHbIE OaTapeH.

3. 'uOpunnas (HoTOBONbTAUKA: «IIEPOBCKUTHBIE) COJHEUHbIEC OaTapeu W yCTPOWCTBAa HA OCHOBE
HAaHOKPHUCTAJIOB HEOPTaHWYECKUX MOJIYIPOBOJHUKOB, CTAOMIM3UPOBAHHBIX OPraHUYECKHUMU
JUTaHaaMH (KBaHTOBBIE TOUKH )

4. OpranuyecKkue Marepuanbl A 3alacaHus SHEPrHU: METAJUI-MOHHBIE aKKyMYJSTOPBl M
CYTEPKOHICHCATOPHI.

5. IlogBeneHue NTOTOB U aHANIN3 MIEPCIIEKTUB

4. O0beM y4eOHOI TUCHUNIIMHBI

. B 3auernbix | B akagem.
Buabl yueOHoii padoThI
eIUHHUIAX gacax
O0mas TpPyA0EMKOCTh JHCHUIIMHBI 110 y4e0HOMY IIAHY 4 144
AyIMTOPHbIE 3aHATHS: 2,2 80
Jlexmuu 0,9 32
[TpakTHYeCcKue 3aHATUS 1,3 48
CamocrosiTeibHas padora: 0,8 28
Buj KOHTPOJIsI: 3K3aMeH 1 36
Buabl yueOHol padoTsl B saueTHbix B actp.
eIUHHUIAX gacax
O0mas TpPyA0eMKOCTh THCIUILIMHBI 110 y4e0HOMY IIAHY 4 108
AyIUTOPHBIE 3aAHITHS: 2,2 60
Jlexun 0,9 24
[TpakTHYeCKHe 3aHATHS 1,3 36
CamocrosiTeibHas padora: 0,8 21
Bu KOHTpOJIS: IK3aMeH 1 27

4.5. IlpakTuka
45.1. Ods3aTeIbHAA YacTh
IIpousBoaCTBeHHAS MPAKTHKA: TEXHOJOTHYECKasl MPAKTUKA
1. Henap NpakTHKU — MPAKTUYECKOE H3YyUYEHUE TEXHOJOTHHA MPOU3BOACTBA (PU3UOIOTHMUYECKU
aKTHBHBIX COCIUHEHHI: arpOXMMHUUYECKHX, JICKAPCTBEHHBIX MpEnaparoB W Jp. , CTPYKTYphI
OPEeNNpUsITHs, METOJOB W OCOOEGHHOCTEW YIpaBICHUS MPOU3BOJCTBEHHBIM IPOIIECCOM.
®dopMupoBaHUe y OOYYArOMIETOCs CHOCOOHOCTH OCYIIECTBIISATh TEXHOJIOTHYECKUN TIPOIECC
MIPOU3BOJICTBA (PU3UOIOTUIECKH AKTUBHBIX COSTUHEHHUI B COOTBETCTBUU C PETTIAMEHTOM.

2. B pe3yabTaTe NMpOX0kKIeHHs MPAKTHKU O0OyYaIMiics MO MporpaMMe CHelHATUTETA
JMOJIKEH:

Obnadams CIEAYIOIMIMMA KOMIIETEHIIASMH:

DopmMHpyeMble KOMIIETCHIMHU NHaukaTopbl JOCTHXKEHUS KOMIIETEHIUM
YK-4. Cnocoben mnpuMeHsTh coBpeMeHHbIeYK-4.2, Cocrasnsier, NEePEBOAUT u
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIEPEIAKTHPYET  pa3IMYHble  aKaJeMHUYecKue
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Ha MHOCTPAHHOM(bIX) sa3bIKe(ax), JUIS]
AKaIeMHYECKOr0 u npodeccuoHaNIbHOTO
B3aMMOJICHICTBUS

TeKCThl (pedepartsl, 3cce, 0030pbI, CTAThU H
T.7.)

YK-6. CriocobeH onpeaensaTh 1 peain30BbIBATh
[IPUOPUTETHI COOCTBEHHOH JEATENIBHOCTH U
CriocoObl €€ COBEPLICHCTBOBAaHHMS HA OCHOBE

YK-6.3. BricTpauBaer THOKYIO
PO(QECCHOHATIBHYIO TPACKTOPHUIO, HCIONIB3Ys
MHCTPYMEHTHI HENPEpPHIBHOIO 00pa30BaHHA, C

CaMOOLIEHKM M 00pa3oBaHMsI B TEUYCHHUE BCEHYyYETOM HAKOTIJICHHOTO OTIBITA

PKH3HU npoQeCcCHOHATBHON JESTEITbHOCTH 7
MMHAMUYHO ~ HM3MEHAIOLUIMXCA  TpeOOBaHHI
pPBIHKA Tpy/Ia

VK-8. Cnocoben co3maBath u mnomnepxkuBaThYK-8.1. Ananusupyer (axTopbl BpeIHOTO

0C30IacHBIC YCIIOBHS JKU3HEICSTEIBHOCTH, BBIMSHUS  3JEMEHTOB  Cpeasl  OOMTaHUs

TOM YHCJI€ IPYU BOSHUKHOBEHHH YPE3BBIYAMHBIX(TEXHHUECKUX  CPEACTB,  TEXHOJOTHYECKHUX]

CUTYyaIHid MPOIIECCOB, MaTepHalioB, 3IAHUH u
COOpPY)KEHHH, TPUPOJHBIX W  COLHUAIBHBIX
STBJICHUI )
OIIK-1.1. Cucremarusupyer M aHaJIU3UPYeET
pe3ysibTaThl ~ XUMHUYECKUX  DKCICPUMEHTOB,

HaOJII0/ICHUI, U3MEPEHUH, a TaKXKe PE3y/IbTaThl

HHTCPIIPCTUPOBATL U O606H_[3.TB PE3YyIbTATHIPACUCTOB CBOWCTB BCHICCTB U MATCPHAJIOB

OIIK-1. Crniocoben aHAJIN3UPOBATh,
OKCIICPUMCHTAJIbHBIX u PaCUCTHO
TEOPETHYECKUX pabor XHMHYECKOH]
HAIIPAaBJICHHOCTHU

OIIK-1.2. [Ipennaraer MHTEPIIPETALHIY
PE3yJIbTaTOB COOCTBEHHBIX SKCIEPUMEHTOB H
[PACYETHO-TEOPETHUECKUX pabor C
MCIIOJIb30BaHUEM TEOPETUYCCKHUX OCHOB
TPpAaAULUOHHBIX U HOBBIX Pa3gCjIOB XMMUU

OIIK-2. CrocobeH TpOBOAMTH XUMHUYECKUI
SKCHEPUMEHT C UCIOJIb30BAHUEM COBPEMEHHOIO

OIIK-2.3. TIpoBoauT uCCIICOBaHMS CBONCTB
BEIIECTB U MAaTEPHAJIOB C HCIIOJIB30BaHUEM
COBPEMEHHOT'O HAyYHOT'O 00OPYIOBaHUS

000pysOBaHus, COOJIO/Iass HOPMBI TEXHHUKH
0e30MacHOCTH
OIIK-3. CnocobeH TpUMEHSTh pacyeTHO-

TCOPCTUUCCKHUEC METOAbLI JJIsI U3YUCHUA CBOWCTB

OIIK-3.1. IIpuMmeHseT TeopeTHYecKHe W
MOTyDMIIUPUIECKAE MOJENM TPH  PEIICHUN

BEIIECTB M TIPOLECCOB € UX YydacTHeMaJady XUMUYECKOH HalpaBIeHHOCTH
MCTIONB3YS COBPEMEHHOE IPOTPaMMHO¢

obecrieueHue u 0a3bl JTAaHHBIX

MPOPECCHOHATBHOTO Ha3HAYCHUS

OIIK-4. Crnocoben tuanupoBath paboTel|OIIK-4.1. Hcnonbs3yer 0a3oBble 3HaHUS B
XUMHYECKON HalpaBIeHHOCTH, 00pabaThiBaTh HOOJACTM  MaTeMaTUKM U (QU3HKU  TIpH
MHTEPIPETUPOBATH IMOJYYEHHbIE PE3yJbTaThl CIUIAHUPOBAHUU pabot XMUMUYECKOM
MCIIOIb30BAHUEM TEOPETUYECKHX 3HAHWH HHANPaBICHHOCTH

PAaKTUYECKUX HaBBIKOB peleHus

MaTeMaTHYECKUX U PU3MUECKUX 3a7a4

OIIK-5. Criocoben ucnons3oBats|OIIK-5.2.  Mcnons3yer  craHaapTHble U
WH(POPMAIMOHHEIE 0a3bl JTAHHBIX WOPHUTHHAIIBHBIE TPOTPAMMHBIC TMPOIYKTHI, TPH

AIanTUPOBATh CYHIECTBYIONIME MPOTPAMMHBIQ
MTPOTYKTHI TUTS perieHus 3a/1ay
Mpo(hecCHOHANBFHOM JEeSITEHOCTH C  YYE€TOM
OCHOBHBIX  TpeOOBaHW  WHGOPMAITMOHHON
0€301aCHOCTH

HEOOXOIMMOCTH AJaNTUPYSd WX IS pElIeHUs
3aja MpoeCCUOHATBHOM IeATETLHOCTH

OIIK-6. Crnocoben mpenctapnsath pe3ynbTatblOIIK-6.1. [Ipeacrasisier pe3yabTaThl pabOTHI B

npoeCCHOHATIBHON EATEIbHOCTH B YCTHOM U
NUCbMEHHOW (opMe B  COOTBETCTBUU  C
HOPMAMM M NpPaBWIAMH, TPUHATBIMU B

BHUJIE OTYeTa IO CcTaHgapTHOM ¢dopme Ha
[PYCCKOM SI3bIKE
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InpodeccronanbHOM COOOIIECTBE \

B pe3ynbTaTe u3ydeHus TUCIUTUTMHEI 00YIarOIIHACS JOKCH:

3namo:
- TEXHOJIOTMYECKHUE TMPOIECChl W OCHOBHOE  TEXHOJOTHYECKOe  O00OpyAOBaHHME,
HCITOJI3YEMOE B MIPOU3BO/ICTBE;
- OCHOBHBIC TIPUHIIUIIBI, METOABI U (POPMBI KOHTPOJISI TEXHOJIIOTUYECKOTO MPoIiecca
KauecTBa MPOYKIIHNH;
- OCHOBHBIC HOPMATUBHBIC JOKYMEHTHI MO CTAHIAPTU3AINUN U CEPTUPUKANNUN TPOTYKIIHH
MPEANPUITHH 110 TPOU3BOACTBY (DU3NOIOTMIECKH aKTUBHBIX COCTMHCHHUI;
- MpaBujIa TEXHUKU O€30MaCHOCTH M IMPOU3BOJICTBEHHON CaHUTAPHH;
- OpPTaHU3AIMOHHYIO CTPYKTYPY IPEANPUSITHS.

Ymemes:
- WCIIOJIB30BaTh TEXHUYECKHWE CpPEACTBA JJIsi H3MEPEHHS OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO MPOIECCa, CBOMCTB ChIPhS U MPOAYKIINH;
- aHAJIM3UPOBATh TEXHUYECKYIO TOKYMEHTAIINIO, PEaTH30BbIBATh HA MPAKTUKE TPEOOBaHUS
HOPMATHBHOM JTOKYMEHTAIIUH.

Bnaoems:
- METOJaMH MPOCKTUPOBAHUS TEXHOJIOTHYECKUX JTUHUN U 1TOA00pa TEXHOJIOTUUECKOTO
000py/I0BaHus1, METOAAMH YIIPABIECHUS TEXHOJIOTMYECKUMU MPOIECCAMH ITPOU3BOJICTBA;
- CIIOCOOHOCTBIO W TOTOBHOCTBIO  OCYIICCTBIISATh ~TEXHOJOTHYSCKHHA TMPOIECC B
COOTBETCTBHUU C PETIIAMEHTOM.

3. Kpatkoe coep:kaHue NpaKTHKHU

HpOI/I3BOI[CTB€HHa$I IMPpaKTHKa COCTOUT U3 JIBYX 3TAIlOB!:
. O3HAKOMJICHHE C TEXHOJIOTHEH MPOM3BOJACTBA (PU3UOJIOTHUECKH aKTHBHBIX COCTUHEHUN;
L MPAKTHUYCCKOC OCBOCHHEC TCXHOJIOTHYCCKUX IMPOLECCOB U METOJ0B MX KOHTPOJIA Ha
KOHKPETHOM IIPEAIIPUATUH.
O3HakOMJIEHHME C TEXHOJOTHMEeH OCYIIeCTBIsSeTcs B BHJAE OHKCKYPCHM Ha MpearnpHusaTHs
cooTBeTcTByOIEero mnpopwist. Ilpu mocemeHnn MNpennpuaTdss U O3HAKOMIIEHHS C  €ro
JeSTENIbHOCThIO 00ydJaroIuiics TOJKEH coOpaTh Marepuall, HeoOXOIUMBIA ISl MOJATOTOBKU
OTYEeTa MO MPAKTUKE.
OT4er 1o npakTUKE BKIIOYAET:
HCTOPUYECKYIO CIIPABKY O IIPENNPUATHH;
HOMEHKJIaTypy BBIIIYCKaeMON HPOIYKIIUU;
BU/JIbI 1 HOPMBI Pacxo/ia CbIPbEBBIX MaTEPUAIIOB;
ONMCAHNE OCHOBHBIX TEXHOJIOTMUYECKUX MEPEAETIOB IPOU3BOICTBA;
METOABbI U (1)0pMI)I KOHTPOJIA TEXHOJOTHUYCCKUX ITPOLECCOB,
. MEPOMPHUATHS MO0 YCTPAHEHHIO OTKIOHEHUU (HapyIICHWI) PEKUMHBIX MMapaMeTpoB
paboThl 000PYIOBAHUS U TEXHOJIOTHUYECKUX MPOIECCOB.
[IpakTHuyeckoe OCBOEHHME TEXHOJOTMYECKUX TMPOIECCOB Ha KOHKPETHOM MPEIIpUSTUN
00yYaromuicss OCYIIECTBISIET B COOTBETCTBUU C WHAMBHUIYalIbHBIM 3aJlaHUEM IO MPAKTHKE,
KOTOpOE BKJIIOYAET:

. U3y4EHUE aCCOPTUMEHTA BBIITYCKAEMOU ITPOYKLIMH, UX BUJIOB U MApOK;

. tpedoBanust ['OCT P u npyroii HopMaTUBHONW JOKYMEHTAIIMM K Ka4eCTBY BBIITYCKaeMOM
HPOYKIHH,

. M3Yy4YEHUE ChIPEBBIX MATEPHAIOB U METOJI0B BXOJHOTO KOHTPOJIS;

. U3Y4YECHHE NTapaMeTPOB TEXHOJIIOTMYECKOTO IPOLECCA, MPETYCMOTPEHHBIX B PETJIAMEHTE,
Y METOJIOB €0 KOHTPOJIS;

. noJpoOHOEe OMHUCAaHWE BUAA U THUMA OOOPYAOBaHMS JUIsl OCYIIECTBICHHUS KOHKPETHOTO

TEXHOJIOTHYECKOT'O ITpOoIECCa;
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. JecTBUS 00CTYKHBAOILIETO MTEpCOHAaNIa MPH YPE3BbIYANHBIX CUTYAIIUX.
[Tpu BBIMOTHEHUW UHAMBUIYaJTILHOTO 33JaHUS CTYIEHT JOJKEH coOpaTh MaTepHallbl 1o
CTPYKTYp€ NPEANPHUATHS, METO/IaM YIIPABICHHS, CUCTEME CObITAa TOTOBOW MPOIYKIIHH.

4. O0beM NPaKTUKH

Buabl yueoHoii padoTsl B 3a. B axan.
el. yacax
OO0masi TpyA0eMKOCTh MPAKTHKH 110 Y4eOHOMY IIAHY 3 108
CamocTosiTeibHasi padora: 3 108
CaMOCTOATEIbHOE NIOJyUYEHUE U OCBOCHHUE 3HAHUN, YMEHUI U HABBIKOB B 3 108
COOTBETCTBUU C MPOTrpaMMOit
Buj koHTpOJIS: 3a4eT ¢ OLeHKOMH
Buabl yueoHoii padoThl B 3au4. ex. B acp.
yacax
O01as TPYA0€eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 3 81
CamocrosiTesibHas padora: 3 81
CaMocCTOATeIbHOE MOyUYeHUE U OCBOCHHE 3HAHUM, YMEHUN U 3 81
HABBIKOB B COOTBETCTBHUHU C MPOTpaMMOn
Bujx koHTposs: 3a4eT C OLeHKOI
IIpou3BoacTBeHHAs MPAKTHKA: NPEIIUIIIOMHAsI MPAKTHKA
1 Lesb NpakTMKH — 3aKpEIUICHUE TEOPETHUECKUX 3HAHUM M MPAKTUYECKUX

HaBBIKOB, IOJIyYEHHBIX B Ipoliecce OOydeHHUs IO MporpaMMme CHEeLHATUTETa; NpUOOpeTeHHe
NPAaKTUYECKOTO OmbITa pabOThl ¢ MCTOYHUKAMH HAayYHO-TEXHUYECKOW HWH(POpPMALUH, OIbITa
IIOCTAaHOBKM U BBINOJHEHHUsSI HAy4YHO-HCCIENOBAaTENbCKUX W IIPOEKTHBIX 3a]a4; OBJaJCHUE
METOOJIOTHEH ¥ METOIaMHU 00pabOTKH Pe3ylIbTaTOB UCCIIEAOBAHMS; COOp, MOATOTOBKA U aHAJIN3

MaTepHaJIoB MO0 TEMATUKE BBITYCKHON KBaTM(PUKAIMOHHOMN paboThI

2. B pe3yabTare mpoxo:kaeHUsl NMPAKTHKU 00ydalwumiics Mo mporpaMMe crnenuajanrTera

HOJKECH:

Obnadams cnenyromUMI KOMIETEHIUSAMMU:

®opmMupyeMble KOMIETEHIIHUU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHIH i

POOJIEMBI
peleHus
YIIPaBJICHUSA

qepes

'YK-2. CiocobeH yrpaBiisiTh MPOEKTOM Ha
BCEX dTallax €ro KU3HEHHOIro LIUKJIA

YK-2.5 OcymectBusier

peanuzainuu MPOEKTA,

YK-2.1 ®opmynupyeT Ha OCHOBE MOCTaBJIECHHOM
MPOEKTHYIO 3ajadyy U crnocol eg
peanu3anuio

YK-2.3 [Inanupyetr HeoOX0IUMBbIE PECYpPCHI, B TOM
YHCIIe, C yYETOM UX 3aMEHSEMOCTH
'YK-2.4 Pa3pabareiBaeT IU1aH peaau3aliiy MpoeKTa
C MCITOJIb30BaHHEM MHCTPYMEHTOB TLUTAHUPOBAHUS

MOHUTOPHHT
peanu3ayy MPOeKTa, KOPPEKTUPYET OTKIOHEHHS,
BHOCUT JIONIOJHUTENbHBIE W3MEHEHHs B IUJIaH
YTOYHSET
OTBETCTBEHHOCTH YYaCTHHUKOB IPOEKTA

MMPOCKTHOI'Q

X014

30HB]

YK-4. CnocobeH npUMeHSITh COBPEMEHHbIE
KOMMYHHUKaTHBHBIE TEXHOJOTMH, B

YK-4.2. Cocrapnsier, NepeBOAUT U PEAAKTHPYET
TOMpa3JINyYHbIe aKaJeMUYeCKHe TEKCThl (pedeparsl,
qrciIe Ha MHOCTpaHHOM(BIX) s3bIKe(ax), Juispcce, 0030pbl, CTaThH U T.11.)
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AKaJEeMUYECKOT0 H  MPOPECCHOHATBHOTO
B3aMOJICHCTBUA
YK-8.1. Amnamusupyer aKTOPBEl  BPETHOTO
YK-8. Cnoocoben cO3/1aBaTh py b P pell
BIIMSAHUA 3JIEMEHTOB Cpeibl obuTanus
MOJI/ICP>KUBAThH Oe3o0rmacHble YCIIOBHS]
(TEXHUYECKHX CpPEJICTB, TEXHOJIOTUYECKHX
PKU3HEJCATCIIBHOCTH, B TOM 4YHCIIEC TIpH

BO3HMKHOBEHHUH YPE3BBIYANHBIX CUTYALUI

[IPOLIECCOB, MAaTEpPHAJIOB, 3aHUM U COOPYKEHHIA,
[IPUPOIHBIX U COLUAIBHBIX SBJICHUN)

OIIK-1. Cnocoben aHaJIM3UPOBATh,
WHTEPIIPETUPOBATh U 0000IIATh PE3yNbTAThI
PKCIIEPUMEHTAIbHBIX u pacueTHo-
TEOPETUIECKUX pabot XUMHYECKOH
HAIPaBIEHHOCTU

OIIK-1.1. Cucremaru3upyer U aHAIU3UPYET
pe3yIbTaThI XUMHAYECKUX HKCIIEPUMEHTOB,
HAOJIOICHNH, W3MEpPEHHd, a TaKXKe pe3yJbTaThl
Pac4yeToB CBOMCTB BELIECTB U MAaTEPUAIIOB

OIIK-1.2. [Ipemmaraer WHTEPIPETAINIO
pPE3yNbTaTOB COOCTBEHHBIX JKCIICPUMEHTOB U
[PacYeTHO-TEOPETUYECKIX pabot C
MCIIOJIb30BaHUEM TEOPETUICCKHUX OCHOB

TPaZMLIMOHHBIX U HOBBIX Pa3J€JIOB XUMHH
OIIK-1.3. ®opMmynupyeT 3aKIIOUEHHS] W BBIBOJIB]
110 pe3yJIbTaTaM aHallu3a JUTEPAaTypHBIX IAHHBIX,
COOCTBEHHBIX 3KCIEPUMEHTAIbHBIX U PacyeTHOA
TEOPETUYECKUX pabot XUMHUYECKOH|
HaIlPaBJICHHOCTH

OIIK-2. CriocobeH MpoBOANTH XUMHYECKUH
PKCIEPUMEHT c UCIIOJIb30BaHUEM
COBPEMEHHOI0  000pya0BaHUs, cOOII01as]
HOPMBI TEXHUKH 0€3011aCHOCTH

OIIK-2.1. Paboraer ¢ XUMAYECKAMHA BELIECTBAMU
C COOJIFOICHUEM HOPM TEXHHUKHU 0€301MaCHOCTH
OIIK-2.2. Ucnonm3yeT  CyLIECTBYIOIIME
pa3pabaThiBacT HOBBIC METOJUKH IOJYYCHUS U
XapaKTEepPU3allud BEIIECTB M MaTepUalioB  JIs|
pelieHus 3a1a4 npoQecCHOHATBHON IeITeIbHOCTH
OIIK-2.3. [IpoBoauT Hccea0BaHUS CBOMCTB
BEIICCTB U MAaTEPUAJIOB C UCIIOJIBE30BAHUEM
COBPEMEHHOT0 Hay9HOTO 000pYI0BaHUS

H

OIIK-3. CrocobeH MNpUMEHSATh pacyeTHO-
TEOpeTUYECKHEe METOJbl JUId  M3Yy4eHUs
CBOWCTB BEIIECTB U TMPOLECCOB C UX
Y4acTHEM, UCTONb3Ys COBPEMEHHO¢
MporpaMMHOE oOecriedeHrne u 0a3bl JaHHBIX|
npo¢eCCHOHATLHOIO HA3HAYCHUS

OIIK-3.1.  IlpumeHser  TeopeTHYeCKUe
MOJyDMITUPUYECKHE MOJIENI TPH PEIICHUH 33134
XMMHUYECKON HaIpaBIE€HHOCTH

OIIK-4. CnocoOeH IUIaHUPOBaTh PAOOTHI
XUMUYECKOH HaIpaBJICHHOCTH,
00pabaThIBaTh u UHTEPIPETUPOBATH
MOJIy4EeHHBIE Pe3y/bTaThl C UCMOJIb30BaHUEM
TEOPETUYECKUX 3HAHUA M TMPAKTHYECKUX
HaBBIKOB ~ PEIICHUS MaTeMaTHYeCKuX U

OIIK-4.3. WHuTepnperupyer pE3yJIBTaThl
XUMHYECKHX HAONIOJCHUIA C WCIIOIb30BaHUEM
(U3MUEeCKUX 3aKOHOB U TpE/ICTaBIECHUI

bu3HYecKuX 3a1a4

B pe3ynbraTe mpoxoxkIeHus MPaKTUKH 00yYaroIUNCs TOJIKEH:

3namo:

- COBpPEMEHHBIC HAYYHBIE KOHIICTIIIUHU B
XapaKTEePUCTUKAM.
Ymemes:

pa6OTaTL C HAYYHbIMHU TCKCTaMH,

OCHOBEI OpraHru3alivii 1 METOAOJIOTUI0 HAYUYHBIX HCCHCHOB&HHﬁ;

obnacTu OPraHn4€CKOIro MaTCpraAJIOBCACHUSA,

CTPYKTYPY U METOJIbI YIIPABJICHUS COBPEMEHHBIM IPOU3BOJCTBOM BEIIECTB C 3aJaHHBIMU

NOJIb30BATBCA HAYYHO-CIIPABOYHBIM  allllapaToOM,
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0(OPMIIATH pe3ynbTaThl HAYYHbIX UCCIIEIOBAHUMI;
- UCIIOJB30BaTh  IIOJIyYEHHBIC  TCOPETHYECKHE  3HAHMS Ui IPOCKTUPOBAHUSA
TEXHOJIOTMYECKUX JIMHUW MPEATPUITUI XUMUUECKOU TPOMBIIIIICHHOCTH.

Bnaoempw:
- HaBBIKAMU CaMOCTOSTEJIBHOM Hay4yHO-HCCIIEI0BATEIbCKON JEsTeIbHOCTH, PabOThI €
UCTOYHHUKAMU Hay4YHOU MH(pOpMaLnu, pedepupoBaHUsl HAyUHbIX TyOIUKaLU;

3. Kparkoe coaep:kaHue npeIMIIOMHON NMPAKTHKH

TemaTuka mNOpPEeAAUIUIOMHON NPAKTUKA CTYACHTOB  CIELHUAIUTETA  OIPENEISIeTCs
TEMAaTUKOH HX BBIMTYCKHOH KBAJU(HUKAIIMOHHONH pabOThI M MOXET MPOBOJUTHCA B HAYYHO-
UCCJIEIOBATEILCKOM HJIM MPOEKTHOM (hopMare (MpU BBINOJIHEHUH HAYYHO-HCCIIE0BATEIbCKOM
WIN PACYETHO-TIPOCKTHON pabOTHl COOTBETCTBEHHO).

Hayuno-uccienoBatenbckasi —MpakTUKa MPOXOAUT B HAy4yHBIX  JlabopaTtopusx,
TEXHOJIOTUYECKUX TOJpa3JeNeHUsIX, WH(POPMAIMOHHBIX LEHTPaX HAay4YHO-HUCCIIEAOBATEIBLCKOM
opraHu3aly Wi B jJabopaTopusx Beimyckaromied kadenpsl PXTY um. JI. M. Menneneesa.
CryneHTbl 3HAaKOMATCA C TeKylled paboToil nabopaTopuu, OCBAaMBAIOT METOJAbl CHUHTE3a
MaTepuasoB, MPOBOIAT OTHAEIbHbIE (PUIUKO-XUMUYECKHE M TEXHOJOTMYECKUE HCIBITaHUS,
nproOpeTaloT HaBBIKU MOWCKA HAYYHO-TEXHUYECKON MH(pOpMAIMK B PabOThI ¢ 6a3aMu TaHHBIX,
Y4acTBYIOT B 00pa0OTKe pe3ynbTaToOB UCCIEAOBAHUS U MOJATOTOBKU X K MMyOIUKALIUU.

[IpenmunuoMHas  OpakTHUKAa  CTYJEHTOB,  BBIIOJHSAMOIIUX  PacYETHO-TPOEKTHYIO
BBIMMYCKHYIO KBIU(UKAIIMOHHYIO pPa0OTy, NPOXOAUT B MPOHU3BOACTBEHHBIX II€XaX U
TEXHUUYECKUX OT/AENaX HNPOMBILIUIEHHOTO npeanpusatus. CTyAeHTbl 3HAKOMSTCSI CO CTPYKTYpOil
HNPEANPUITHS, HOPMATUBHO-TEXHOJIOTUYECKON TOKYMEHTAlUEel, periaMeHTaMu IMPOU3BOJICTBA,
U3Y4al0T CUCTEMY MEHEKMEHTa M KadecTBa MNPOAyKIMH. OCHOBHOE BHUMAaHHUE YHAEISAETCS
MPAKTUYECKUM BompocaM (YHKIHMOHHPOBAHUS TEXHOJOTHYECKHX JIMHUN TPOU3BOJCTBA
OPOAYKIMH, IpoOiieMaM AMArHOCTUKM Opaka rOTOBOM MPOAYKLIMH M MEPOIPUSATUSAM IO €ro
YCTPaHEHUIO, BOPOCAM MHTEHCU(UKAIIMU PAOOTHI TEINIOTEXHUUYECKUX arperaros.

Bo BpeMst mpoxoKIeHHsI TPEIIUITIOMHON MTPAKTUKH CTYJSHTHI COOMPAIOT MaTepHaIbl IO
TEMAaTHUKE BBIMTYCKHOW KBaJU(UKAIMOHHONW pabOThl, aHATU3UPYIOT HMX, HaME4aroT OCHOBHBIE
HaIpaBJIEHUS U 33/1a4u pabOThI, BEIPa0aTHIBAIOT METOA0JIOTHIO PELICHUS 3TUX 3a/1a4.

4. O0beM NpaKTUKH

. B 3au. B akan.
Buabl yueOHoli padoTnl
eIMHUIAX | Yacax
O01as TPyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIAHY 9 324
CamocrosiTeibHas padora: 9 324
CamocTosTeIbHOE MOJyYeHHE U OCBOCHUE 3HAHUHN, YMEHUIN 1 HaBBIKOB B
COOTBETCTBUU C IPOrPaMMON 9 324
Bua koHTpoOJISi: 3a4eT C OLEHKOM
B 3au4. | B acrp.
Buabl yueOHoli padoThl eIMHUIAX | 4Yacax
Oo0masi TPyA0eMKOCTh MPAKTHKH M0 Y4€OHOMY IJIAHY 9 243
CamocrosiTeIbHasI padora: 9 243
CaMocTosTeIbHOE MOJIyYeHHE U OCBOCHHE 3HAHHUM, YMEHHH 1
HaBBIKOB B COOTBETCTBHH C IPOrPaMMOI 9 243
Buja konTpoJs: 3a4eT ¢ OLEHKOM
45.2. Yacrsb, popMupyemMas y4aCTHHKAM 00pa30BaTeJbHbBIX OTHOLICHHI

AHHOTanus paboudeit mporpaMmbl AUCIUILITUHBI
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IIpon3BoacTBeHHAsI NPAKTHKA: HAYYHO-HCCJIeJ0BaTelbCKasA padora

1. Hear Hay4YHOH HCC/IEI0BATENbCKOH PadoThI:
IJIAHUPOBAHUS
NESTENIbHOCTH HAa OCHOBAaHUU W3YYCHHBIX JAMCLMUILINH,

KOMIIETCHIIMM  IIOCPEACTBOM

CaMOCTOSITENIbHO N3Y4YeHHON MH(POPMALIUH.

(dhopmupoBanre MPOPECCHOHATBHBIX
OCYIIECTBIICHUS  JKCIEPUMEHTAIBHOMN
B TOM YHCIE CICUUAIBHBIX, |

n

OCHOBHBIMH 3aJadyaMi JUCHMIIIIMHBI ABJIACTCA HpI/IO6peTeHI/Ie HABbLIKOB IIJIAHUPOBAHUA H

BBIIIOJIHEHUSI ~ HAYYHO-HCCIICIOBATEILCKOM
IpPE/ICTaBICHNE  HAyYHBIX  PE3YJIbTAaTOB;
KBaJTM(PHKAIMOHHOHN paboTBhI.

IIOATrOTOBKA

o0paboTka, UWHTEpHpeTanus U
K  BBIIOJHCHUIO  BBIIYCKHOM

paboTsr;

2. B pe3yabrare u3y4eHUs] JUCHUILUIMHBI 00y4alolMiicsi MO NMporpaMMe crenuajIuTeTa

HOJIZKCH:

Obnadams CneayOMMMU KOMIIETEHUIUSIMHU:

®opMupyeMble KOMIIETEHIIUU

NuaukaTopsbl 10CTHKEHUS KOMIETEeHIH i

YK-1 CriocobeH oCyImecTBIATh KPUTHUECKHMA
aHau3 MpPOOJEMHBIX CUTyallMii Ha OCHOBE
CHCTEMHOTO ITOJIX0/1a, BBIPA0AThIBAaTh CTPATETHIO
nencTBui

YK-1 CriocobeH ocyliecTBiIsTh KPUTHUECKUM
aHamu3 MpOOJIEMHBIX CHUTYyallMii Ha OCHOBE
CHCTEMHOT'O MTOJIX0/Ia, BEIPA0ATHIBATh CTPATETUIO
nercTBuil

YK-2. Cnioco0OeH ynpaBisTh MPOSKTOM Ha BCEX
HTarax ero )KU3HEHHOT'O IUKJIa

YK-2.1 ®opmynupyer Ha OCHOBE ITOCTABICHHOM
npoOjeMbl MPOEKTHYIO 3ajady U CIocod eg

pelieHusT  4Yepe3  peajH3alHio  MPOEKTHOIO
yIIpaBJICHUS

YK-2.2 Pa3paGaTbIiBaeT KOHIICTIMIO NPOEKTa B
pamMKax 0003HaYCHHOU pOOJIEMBI:
dopmynHupyeTr 1enb, 3amadd, OOOCHOBBIBACT|
AKTyaJIbHOCTb, 3HaYMMOCTb, OXKHJIaEMbIg
pe3yabTaThl W BO3MOXHBIE  ceppl WX
pUMEHEHHUs

YK-2.3 [lnaaupyer HeoOXOIMMBIE PECYpCHI, B
TOM YHCJIE, C YIETOM UX 3aMEHIEMOCTH

YK-2.4 PazpabGateiBaeT TUIaH ~ pealn3anuy
NpOeKTa C UCIOJIb30BAaHUEM MHCTPYMEHTOB
[TAHUPOBAHHSI

YK-2.5 Ocymectsiser
peanu3anun IPOEKTa, KOPPEKTHPYET
OTKJIOHEHWUS, BHOCHUT JIONIOJTHUTENbHBIE
M3MEHEHHsI B TUTAH PeaM3alyi MPOeKTa,
YTOUHSIET 30HBl OTBETCTBEHHOCTH YYaCTHHMKOB
MpoeKTa

MOHUTOPHUHT X014

YK-4. Cnoco0eH mnpuMEHSATh COBPEMEHHbIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCJIE HA
WHOCTPaHHOM(BIX ) SI3bIKe(ax), JUIs]
aKaJIeMUIECKOTO 17§ poeCCHOHATHFHOTQ
B3aNMOJICHCTBHSA

YK-4.2. CocraBisieT, NepeBOIUT U PEIAKTUPYET|
pa3nuyYHble aKaJeMU4eckue TeKCThl (pedeparsl,
hcce, 0030pbL, CTaThH U T.1I.)

YK-4.3. [IpencraBnser pe3yJIbTaThl
aKaJeMUYECKON U npogeccuoHaIbHON
NEeSATeIbHOCTH  HA  Pa3jMyYHbIX  IYOJWYHBIX
MEPOINIPUATHUAX,  BKJIIOYas  MEXAYHapOIHbIE,
BBHIOMpast HanboJee moaxoaamun Gopmar
YK-4.4. ApryMEHTUPOBAaHHO U KOHCTPYKTHBHO
OTCTauBaeT CBOM TMO3MIMH U UAEH B
aKaJeMHYECKHUX u npodeccroHalIbHbIX
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JIUCKYCCUAX Ha TOCYAApCTBEHHOM s3bIke PD u
VHOCTPAHHOM SI3BIKE

YK-6. CriocobeH onpenensiTh U peaan30BhIBATH
MPUOPUTETHI COOCTBEHHOM  JEATENBHOCTH U
CIOCOOBI €€ COBEPLICHCTBOBAHHMS Ha OCHOBG
CaMOOLICHKH U 00pa3oBaHUs B TEYCHHUE BCEil
PKH3HU

VYK-6.1. OmneHuBaeT CBOM pPECypchl H  HX
MpeIebl (IMYHOCTHBIE, CUTYyaTUBHEIC,
BPEMEHHBIC), ONTHUMAJIBHO HMX HCIOJIB3YET s
YCIICIITHOTO BBITIOJHEHUS TOPYYSHHOTO 33 IaHUS

I[IK-1-u CnocoOeH 1IaHUpOBaTh padboTy W
BEIOMpATh  AJCKBATHBIE  METOABl  PEIICHHUS
HAYYHO-HCCIICIOBATEIILCKUX 3a/1a4 B BEIOPaHHOM
007aCTH XWMHH, XHUMAYECKOW TEXHOJOTHH WK
CMEKHBIX C XUMHUEH HayKax

MNK-1-u.1 CocraBisteTr o0t [UIaH
WCCIICIOBAaHHUS U JICTAJbHBIC TUIAHBI OTICIIBbHBIX|
cTauii

IK-1-n.2 BeiOupaer >sKcnepuMEHTAIbHBIE WU
PacYeTHO-TEOPETUYCCKHUE  METOJbI  PEIICHUS
MIOCTABJICHHOW 3a/1a4M UCXOJISl U3 MMEIOLIHXCS
MaTepHUATBHBIX K BPDEMEHHBIX PECYPCOB

[IK-2-1  CrocoOeH  MPOBOJAWTH  IMATEHTHOA
WH(OPMALIMOHHBIE HMCCIIEIOBAaHUSI B BBHIOPAHHOM
00J1aCTH XUMHUU W/HITH CMEKHBIX HAyK

IMK-2-n.1 ITpoBoaut MIOUCK|
CHECIMATM3UPOBAHHON MH(POPMAIUN B TTATCHTHOA
nH()OPMAITMOHHBIX 0a3ax JTaHHBIX

IIK-3-1 CnocoGeH Ha OCHOBE KpPUTHYECKOr(
ananmn3a pesynbratoB HUP u HUOKP onenuBath
[EPCHEKTUBBl UX MPAKTUYECKOI'0 MPUMEHEHUS U
[POJODKEHUsT paboT B BBIOpaHHOM 00JacTH
XUMHUH, XUMUYECKOM TEXHOJIOIHU MM CMEXHBIX
C XMMHEHN HayKax

[MK-2-n.2  Anammsupyer u o0o01maer
pe3yNnbTaThl MAaTEHTHOTO IOMCKAa IO TEeMAaTHKE
MpoekTa B  BBIOpaHHOM  00JacTH  XHMHH
(XMMHYECKOM TEXHOJIOTHH )

I[IK-3-u.1 Cucrematusupyer uHGOpPMAIHIO,
nonyueHHyro B xoze HHWP u HHOKP)
aQHaM3UpyeT €€ M CONOCTaBIseT (g
TMTepaTypHBIMU JAHHBIMU

IMK-3-n.2 Omnpenenser BO3MO>KHBIE
HANpaBlIEHUSl Pa3BUTHUs PabOT U TMEPCHEKTUBHI
MPAKTUYECKOTO  TMPHUMEHEHHsSI  TOJYYECHHBIX
pE3yIbTaToB

B pesynbpraTe n3ydeHus TMCHUIUIMHBI 00yJaromuics JOMKEH:

3namo:
MOPSIOK OpPTaHU3allNH, TNIAHUPOBAHUS U

MMPOBEACHUA HAYIHO-HUCCICAOBATCIIbCKUX pa60T

C UCITOJIB30BAHUCM IMOCICIHUX HAYUYHO-TCXHUUYCCKUX JIOCTI/DKCHI/If/'I B }laHHOﬁ O6J'IaCTI/I;

MPAKTHKE;

CBOMCTBa XMMHYECKHUX DJIEMEHTOB, COET

pELIeHUs] HayYHO-UCCIIEI0BAaTEIbCKHUX 3a/1au.
Ymems:

npOo(UITIO BHIMOIHSIEMON pabOThI, B TOM YHUCIIE C

TCOPCTUUICCKHUEC OCHOBBI CHHTE3a OPraHUYCCKUX COE€IUHEHUM U MNPUMCHATH 5TU 3HAHUA Ha

WHEHUU U MaTCpUaJIOB Ha UX OCHOBC IJIA

OCYIICCTBIIAATH IMOUCK, 06pa60T1<y n aHaJIn3 HaquO'TeXHquCKOﬁ I/IH(l)OpMaI_II/II/I Io

MMPUMEHCHUEM COBPEMECHHBIX TCXHOJ’IOFI/II\/'I;

pa6OTaTL Ha COBPCMCHHBIX HpI/I60an, OpTraHHU30BbIBATH MMPOBCACHUEC SKCIICPUMCHTOB U

UCIBITaHUH, MPOBOIUTH UX 00pPaOOTKY M aHAJTU3UPOBATh PE3yNIbTaThI;

JOUCHUIIJINH JJIA aHaJIn3a 3KCHepI/IMeHTaHBHBIX I
Braoemo:

MMPUMCHATHh TCOPCTUUCCKUC 3HAHUS, ITOJTYYCHHBIC ITPU U3YYCHUUN CCTCCTBCHHO- HAYYHBIX

AHHBIX.

CITOCOOHOCTEIO peliaTh MOCTABJICHHBIC 3a/la4X, UCIIOJIbB3Yyd YMCHUA U HABBIKU B

OopraHu3alid HAYYHO-HUCCICAOBATCIIbCKUX U TEXHOJIOTUICCKUX pa60T;

CIOCOOHOCTBIO HM3y4aTh HAyYHO-TEXH
3apyOeKHBIN OIBIT 110 TEMAaTUKE HCCIIET0BaHUS.

WYECKYI0 HMH(POpPMAIUIO, OTEUECTBEHHBIH U
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3. Kparkoe coaep:kaHue TUCHHIINHBI

B nporiecce ocBoeHUsT TUCIUTIITMHBI 00 YYAIOIITUICS TOJDKEH MOATOTOBUTH U MPEIACTaBUTh
K 3allUTe HAyYHO-HCCIenoBaTenbekyto padoty (HUP), BeimonHeHHYI0 HA COBPEMEHHOM YPOBHE
Pa3BUTHSI HAYKW U TEXHUKH M COOTBETCTBYIOIIYIO BHIOPDAHHOMY HAIPAaBICHHUIO MOATOTOBKH U
nporpamMMe 00y4eHusl.

B npeacraBnennoit k 3ammrte HUP nomxHBI NMONMy4YWTh pa3BUTHE 3HAHUA U HABBIKH,
MOJIyYEHHBIC OOYYAIOIIUMCS TPH OCBOCHHHM IMPOTPAMMBI CIICIUAIUTETa, B TOM YHCIE TpU
W3y4YEHUHN CHEIUaNbHBIX nucuuiuivH. [IpencraBmennas k 3amute HUP nomkHa copepikath

OCHOBHBIC TEOPETUUYECKUE IIOJIOKCHHSI, OSKCICPUMEHTAIBLHBIC pPE3YIbTAaThl, MPAKTHUYECKUE
JIOCTMDKCHHS ¥ BBIBOJIBI IO padoTe.
4. O0beM HAYYHO-HCCIIeI0BATE]bCKOH padoThI
Buas: yae6uoii paGoThi B 3au. B akan. B 3au4. B acrp.
eIMHHIAX | YacaX |eIHHHIAX| 4Yacax
O01masi Tpy10eMKOCTh IMCHUIJIMHBI 110
y4eGHOMY ILIaHy 29 1044 29 783
AyIMTOPHBbIE 3aHATHS 18,4 664 18,4 498
CamocrosiTesibHast padoTa 10,6 380 10, 6 285
By uTOroBOro KOHTpOJIsi: 3a4eT, 3a4eT C
OI[EHKOM B B B B
3 cemecTp
O01as TPyA0eMKOCTh B cemMecTpe 1 36 1 27
KonraktHas padora (KP): 0,7 24 0,7 18
KoHTakTHas paboTa ¢ mpemnoaaBaTeiieM 0,7 24 0,7 18
CamocrosiTeibHas padora (CP): 0,3 12 0,3 9
CaMOCTOSATEIFHOE OCBOCHUE 3HAHUI, YMCHHI U 0.3 12 0.3 9
HaBBIKOB 110 nporpamme HAP
Bua konTpoJs: 3ayer 3a4er
4 cemecTp
O01as TPyA0eMKOCTh B ceMecTpe 1 36 1 27
KonrakTHas padora (KP): 0,7 24 0,7 18
KonTtakTHas paboTa ¢ rpemnoaaBaTesieM 0,7 24 0,7 18
CamocrositesbHas padora (CP): 0,3 12 0,3 9
CaMOCTOSTEIIbHOS OCBOCHUE 3HAHUM, YMCHUH H
HaBBIKOB 110 iporpamme HIP - 0,3 12 0,3 9
Bua xonTpoJis: 3a4yeT 3a4yer
5 cemecTp
O01mas TPyA0eMKOCTb M CUUILIHHBI MO 5 79 2 54
Y4eOHOMY IIaHy
KonrakThas padora (KP): 1,3 48 1,3 36
KonTakTHas paboTa ¢ mpernojaBaTesieM 1,3 48 1,3 36
CamocrosiTtesbHas padora (CP): 0,7 24 0,7 18
CaMoCTOsATeIbHOE OCBOCHUE 3HAHUH, YMEHUI U 0,7 24 0.7 18
HaBBIKOB 110 mporpamme HUP
Bua kouTpoJs: 3a4eT 3a4eT
6 cemecTp
O0masi Tpy10eMKOCTh B ceMecTpe 3 81 3 81
KonrakTHas padora (KP): 1,8 64 1,8 48
KonTakTHas paboTa ¢ mpernoaBaTelieM 1,8 64 1,8 48
CamocrositesbHas padora (CP): 1,2 44 1,2 33
CaMOCTOsATeIbHOE OCBOCHUE 3HAHWH, YMEHUH 1 1,2 44 1,2 33
HaBBIKOB 110 nmporpamme HUP
Bun konTpoJs: 3auer 3auer
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7 cemecTp
O01as TPyA10eMKOCTh B ceMecTpe 4 144 4 108
KonTakTtHas padora (KP): 2,4 88 2,4 66
KoHTakTHas paboTa ¢ mpemnoaaBaTesieM 2,4 88 2,4 66
CamocrositesbHas padora (CP): 1,6 56 1,6 42
CaMOCTOATEIbHOE OCBOCHUE 3HAHUI, YMCHHI U 1,6 56 1,6 42
HaBBIKOB 110 Tporpamme HUP
Bua xoutpoas: 3aver 3a4yer
8 cemecTp
O011as TPYA10€eMKOCTh B ceMecTpe 4 144 4 108
KonrakTHas padora (KP): 2,7 96 2,7 12
KonTakTHas paboTa ¢ mpernoaBaTesieM 2,7 96 2,7 72
CamocrosiTesibHas padora (CP): 1,3 48 1,3 36
CaMoCTOATEIbHOE OCBOCHUE 3HAHUI, YMEHUI U 1,3 48 1,3 36
HaBBIKOB 110 Tporpamme HUP
Bupa xoHTpOJISI: 3a4er 3a4er
9 cemecTp
O01as TPyA10eMKOCTh B cemMecTpe 5 180 5 135
KonraktHas padora (KP): 3,1 112 3,1 84
KoHTakTHas paboTa ¢ mpemnoaaBaTesieM 3,1 112 3,1 84
CamocrosiTeibHas padora (CP): 1,9 68 1,9 51
CaMOCTOSATEIbHOE OCBOCHUE 3HAHUI, YMCHHI U 1,9 68 1,9 51
HaBBIKOB 110 iporpamme HP
Bupa xoHTpOJISI: 3a4er 3a4er
Cemectp A
O011as TPY10€eMKOCTh B ceMecTpe 9 324 9 243
KonraktHas padora (KP): 5,8 208 5,8 156
KoHTakTHas paboTa ¢ rmpemnoaaBaTesieM 5,8 208 5,8 156
CamocrosiTeibHas padora (CP): 3,2 116 3,2 87
CaMOCTOSATEIbHOE OCBOCHUE 3HAHUI, YMCHHI 1 3,2 116 3,2 87
HaBbIKOB 110 iporpamme HP
Bua kouTpoJs: 3a4yeT 3a4yer

AHHOTAaIMsI TPOTPAMMBI PAKTUKH
Y4yeOHasi NPAKTHKA: 03HAKOMHUTE/IbHAS IPAKTHKA

1. Ileab y4eOHON NPAKTHKHU

— O3HaKoOMJIeHHE OOy4alolMXCsi ¢ TEMaTUKOM W OpraHu3aluell HaydHBIX MCCIIEeJOBAaHUH,
NPOBOJUMBIX B HayYHO-HCCIENOBATEIbCKUX J1A00pPATOpUAX HAYYHO- HCCIIENOBATEIBCKIX
UHCTUTYTOB Poccuiickoil akaneMuu HayK M JPYTruX rOoCyJapCTBEHHBIX U HETOCYIapCTBEHHBIX
HAayYYHBIX OpraHu3aluiax.

3aauu pemaemMble Py MPOBEACHUN 03HAKOMHUTEIbHOM MPAKTUKH:

3aKpeIuIeHue U yriyOleHrne TeOpeTHIECKUX 3HAHUI, TOJyYeHHBIX B X0/1€ 00Y4YEHUS;
nproOpereHre 00yJaroIIMMHUCS MPAKTHYECKUX HABBHIKOB W YMEHHH, YHUBEPCATBHBIX U
npoeCcCUOHATBHBIX ~ KOMIIETEHIHH, a  Takxke OTIbITa CaMOCTOSITENTbHOU
PO eCCHOHATBHON JIEATETLHOCTH;

¢dbopmMupoBaHUs y 00yHarOmUXcs CIOCOOHOCTH paboTaTh CaMOCTOSITENILHO U B COCTaBe
KOMaH[bl, TOTOBHOCTH K COTPYJHHYECTBY, NPHUHATUIO PEIICHUH, CIIOCOOHOCTH K
MpoeCCHOHAIBHON 1 COITUATLHOM aIalTalluu.

®dopma nmpoBeeHUS XUMHUKO-TEXHOJOTHYecKor (yueOHOW) mpakTuku: abopaTopHas. B

TE€YEHHE MPAKTUKU MPOBOAATCS IMPOU3BOJACTBEHHBIE SKCKYPCUU HAa XUMHUYECKHE MPEANPUATHS U
B Hay4YHbI€ OpraHU3aI[U{ PErHOHa.
2. B pe3yabTare M3y4eHHsl AUCHMILIMHBI 00y4YalOIIMiicsi MO MporpamMMe cCrHenMaJuTeTa
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AOJIZKCH

Obnadams CIEeAYIOIMMMHA KOMIETEHITUSIMH:

@®opMupyeMble KOMIIETEHIIHU

NHaukaTopbl JOCTHKEHUSI KOMIETEeHIUI

YK-1 CnocobGeH oCymiecTBIsATh KPUTHYCCKUI
aHaM3 TPOOJIEMHBIX CHUTyalluidi Ha OCHOBE
CUCTEMHOI'0 I0JX0/1a, BbIpadaThIBaTh
CTpaTEruIo ACUCTBUI

VYK-1.3 KpuTudeckud OIEHHWBAET HAJICKHOCTh
UCTOYHMKOB  HMH(pOpManuu, paboraer ¢
MPOTUBOPEYMBON HMH(OpMaIMeld U3 pa3HBIX
HCTOYHUKOB

YK-4. CnocoGeH NpUMEHSITh COBPEMEHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTUU, B TOM YHCIIE
Ha  HWHOCTpaHHOM(BIX)  s3bIKe(ax), IS
aKaJeMUYECKOro M MPOo(hecCHOHATHLHOTO
B3aMMO/ICHCTBHUS

VYK-4.1. VYcraHaBnMBaeT W pa3BUBaET
npodeccuoHaIbHbIe KOHTAKTHI B COOTBETCTBUU
C MOTPEOHOCTSAMH COBMECTHOM JIEATEIbHOCTH,
BKJIFOYast 0OMeH uH(popManueid U BBIPAOOTKY
€MHOW CTPAaTEruy B3aUMOJICHCTBUSA

YK-5. CniocobeH aHanu3upoBaTh U yUUTHIBATbH
pa3zHooOpasue KYJIbTYp B nporecce
MEXKYJIBTYPHOTO B3aUMO/IEHCTBHS

YK-5.1. AHanmu3upyer BaKHEHIITHE
UJICOJIOTHYECKHE M I[EHHOCTHBIC CHUCTEMBI,
c(OpMHpOBABIIHECS B XOJAE HCTOPUYECKOTO
pa3BHUTHS; OOOCHOBBIBACT AKTYAIBHOCTh WX
UCIIOJIb30BaHUS MPH COIUATBHOM U
poeCCUOHATHLHOM B3aMOICHCTBUH

YK-8. CnocobeH co3mgaBath U MOAICPKHBATH
Oe30macHbIe YCJIOBUS JKU3HEAEATENbHOCTH, B
TOM 4YHCJIE TIPU BO3SHUKHOBEHHUH
YpE3BbIYAHBIX CUTYAUI

YK-8.3. BouBiser mpoOiieMbl, CBS3aHHBIE C
HapylIeHUSAMU TEXHUKM O€30IacHOCTH Ha
pabouem MecTe; IpeagaraeT MEpONpUITUSIX 10
IIPENOTBPALICHUIO YPE3BbIYAWHBIX CUTYallul

B PE3YIbTATC U3YUCHUA TUCHUIIJIMHBL o6yqa}01um7lc;1 JOJIKCH:

3namo:

- OCHOBHBIC TCXHOJIOTUYCCKUEC ITPOLICCChI, U3YUACMbIC HA ITPAKTUKCE,
- OCHOBHBIE CITOCOOBI CHUHTC34, aHaJIn3a, IpOU3BOJACTBA.

Ymemes:

- IIOJIB30BaThCA OCHOBHBIM TCXHOJOTUYCCKUM HJIN aHAJIUTHYCCKHUM O60py210BaHI/IeM,

W3YYEHHBIM B XOJI€ TIPAKTUKH.
Baaoemuw:

- KOMIIJICKCOM MEPBOHAYATIbHBIX

3HaHUH WU

IpeJicTaBlIeHUd 00  opraHu3anuu

TEXHOJIOTHUYCCKOT'O UJIM HAYYHO-UCCIICAOBATCIILCKOTO ITPOIIECCA;

- HaBbIKaMW HU3JIOKCHUS MOJTYYCHHBIX 3HAaHUH B BHUJIC OTUCTA O IMPOXOKACHUHN MPAKTHUKHU,
OIMMUCaHUA UCXOJHBIX MAaTCPHUAIIOB, CHHTEC3a, KOHTPOJIA KauCCTBA TOTOBOH MPOAYKIIUH.

3. Kparkoe coaep:kaHue y4eOHOIi MPAKTHKH

VYyeOHasi mpakTuka NpoBoIUTCS B 4 cemecTpe B (pOpME TEOPETHUECKUX 3aHITUH U

JKCKYpCHUH.

HOCGHIGHI/IG TEMATUYCCKUX BKCHOSI/IHI/Iﬁ MY3€€B U BBICTABOK.
HOCCH_[CHI/IC HHCTHUTYTOB U HpCIalI/ISITI/Iﬁ 3aHATBIX CMHTC30M, daHAJIU30M H XHUMHUYCCKHUM

O3HAaKOMIICHHE ¢ OCHOBHBIMH TE€XHOJIOTHUYCCKUMHU CTaausIMH1 U croco0amMu XUMHUYECKOTO

MIPOU3BOACTBOM.
MPOM3BOJICTBA, CBOMCTBAMH H  00JIACTSIMH
MIPOMBIIUIEHHOCTH.

MMPUMCHCHUA XUMHYECKOHN

MIPOJIYKTOB

O3HakOMJIEHHE C TEepCHEeKTUBHBIMU HAydyHbIMH pa3paboTkamMu B 0OJacTH CHHTE3a M

KOHCTPYUPOBAHHA PA3JIMYHBIX TMPOAYKTOB XHUMHYCCKOI'0 IIPOU3BOACTBA,

HOBBIX BCIICCTB.

[Tocemenne Hay4yHbIX nabopaTopuil Kadeap W 3HAKOMCTBO C OpraHu3amueil paboTel B

HCCJIeI0BATEIbCKOM na60paT0pHH.

[TonrotroBKy oTueTa O MPOXOXKJIAECHUU y4eOHOH npakTuku. TpeboBaHus, IpeabsBIsIEMbIE
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K HallMCaHUIO U IIPEACTABICHUIO OTYETA.

KonkperHoe copepkanue yueOHOI MPAKTUKU OMPEIEIISETCS ¢ YI€TOM BO3MOXKHOCTEH U
UHTEpeCcOB Kadeapsl, OpraHU3yoLIel MPaKTUKY, U IPUHUMAIOIIEH OpraHU3alHH.
4. O0beM NPaKTHKHU

. B 3au. B akan.
Buabl yueOHo# padoThl
eIMHULAX | vacax
O0mas TPyA0EMKOCTb IPAKTHKH 110 Y4e0HOMY IVIaHY 3 108
KonTakTtHas padora (KP): 1,8 64
[IpaxTrueckue 3ansatus (I13) 1,8 64
CamocrosiTeibHas padora: 1,2 44
CaMocTosTEIbHOE NT0JIyY€HHE U OCBOCHHUE 3HAHUM, YMEHHUH 1
HABBIKOB B COOTBETCTBHH C IPOrPaMMOI 1,2 44
Buj KOHTpoO.ISA: 3a4eT ¢ OLeHKOMH
Buabl yueoHoii pa6oThi B sax. B axan.
eIMHUIAX | Yacax
O0mas TPyA0EMKOCTh IPAKTHKH 110 Y4e0HOMY IVIAHY 3 81
KonraktHas padora (KP): 1,8 48
[Tpaktnueckue 3anstus (113) 1,8 48
CamocrosiTesbHasi padora: 1,2 33
CamocTosITeIbHOE M0JIyY€HHE U OCBOCHUE 3HAHUM, YMEHHUM 1 HABBIKOB B 12 33
COOTBETCTBUU C IIPOIPAMMOU ’
Buja koHTpoOIS: 3a4eT ¢ OLEHKOM

4.6. T'ocynapcTBeHHAsi HTOTOBasi aTTECTALMS
4.6.1. O6s3aTeIbHATIACTD

IToaroroBka K npoucaype 3alMThbI 1 3alllUTa BbIHyCKHOﬁ KBaHH(l)HKaHHOHHOﬁ paﬁoTI)I

1. Ilesu rocy1apcTBeHHOI NTOrOBOI aTTeCTALMM:

esbI0 TOCy1apCTBEHHON UTOTOBOM aTTECTAIMH SBJISIETCSI OOBEKTHBHAS OIEHKA YPOBHS
c(OPMHPOBAHHOCTU  OOLIEKYJIbTYPHBIX, OOLIENPOPECCHOHANBHBIX M  HPOQPEeCcCHOHATBHBIX
KOMIIETEHIIMH BBIMTYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIMOJIHEHHUIO MPO(ECCHOHATBHBIX
3az1ad.

3agauuM rocynapcTBEHHOW MTOrOBOM aTTECTAallMd — YCTAHOBJIEHUE COOTBETCTBUS
COJIEpXKaHUs, YPOBHS U KauecTBa TMOJTOTOBKH BbITyCKHUKA TpeboBanmsim DPI'OC BO;
MOTHUBAIMs BBITYCKHUKOB Ha JajibHEMIee MOBBIICHHE YPOBHS KOMIIETEHTHOCTH B M30paHHOM
cdepe npodecCHOHATbHONW NEATEIbHOCTH Ha OCHOBE YINIYOJIGHHS M PACIIMPEHHUS MOTYyYEHHBIX
3HaHUH ¥ HABBIKOB IIyTeM MPOJOJDKEHHUS I03HABAaTEeNbHOW JeATEeIbHOCTH B cdepe
MIPAKTUYECKOr0 PUMEHEHHS 3HAaHUN U KOMIIETEHIIUH.
2. B pe3yabTare NpPOXOKAeHUS] TOCYAAPCTBEHHOH HWTOrOBOM AaTTeCTALMHU CIENHAJIMCT
JOJIKeH:
Obnadams CIEeaYIOMIMMA KOMIIETEHIIASMH:

DopmMupyeMble KOMIIETCHIUH NHaukaTopbl 10CTHKEHHS] KOMIIETEHIM I

YK-1.1 AHanusupyet poOJIEMHYIO
CUTyallMI0 KaK CHCTEMY, BBIBISISL €€
COCTABJISIOIIME U CBSI3U MEXAY HUMHU

YK-1.2 Omnpenenser poOeTbI B
uHpOpMaluY, HEOOXOAUMOM i pelIeHus
pOOJIEMHON CHUTYaIlH, U TIPOCKTUPYET

YK-1 CriocobeH ocymecTBIsATh KpUTUUECKHMA
aHalu3 MPOOJEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOTO Mo/IX0/1a, BbIpa0aThIBaTh
CTPATETHIO NEUCTBUI
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MPOIIECCHI TIO UX YCTPAHEHUIO
YK-1.3 Kputnueckn OrieHUBAET HAJICKHOCTh
UCTOYHUKOB  MHpopMauuu, paboTaer ¢
NPOTHBOPEYMBON HMH(OpMaIMei U3 pasHbBIX
HUCTOYHHUKOB

YK-1.4 PazpabaThiBacT W COJEpKaATCIBHO

apryMeHTupyer CTpaTeTruIo perenus
IpoOJIeMHO CUTYyallUu Ha OCHOBE
CHUCTCMHOTI'O u MCKIUCHUIIIIMHAPHOI'O
HOJX0/10B

YK-15 Hcnonssyer JIOTUKO-
METOAOJIOTMYECKH  MHCTpYMEHTapui  Juis
KPUTHYECKON OLICHKH COBPEMEHHBIX

KOHIeNnuuil pm10copcKoro U COUAIbLHOIO
XapakTepa B CBOCH IpeaMETHOH 001acTi

YK-2. CriocobeH ynpaBisTh MPOEKTOM Ha
BCEX JTalax ero XM3HEHHOTo IUKJIa

YK-2.1  ®opmynupyet Ha OCHOBE
MOCTABJICHHOM TIPOOJIEMBI IPOSKTHYIO 3a/1a9y
U CIOCO0 €€ pelIeHHs Yepe3 peaiu3alliio
MIPOEKTHOTO YIIPABJICHUS

YK-2.2 PazpabaTbhiBaeT KOHIICIIIUIO MPOSKTA
B pamMkax  OOO3HAYeHHOH  NIPOOJIEMBI:
bopmynupyeT 1elb, 3a1add, 00O0CHOBBIBACT
aKTyallbHOCTh,  3HAYUMOCTh,  OXKHJIaEMBbIC
pe3yiabTaThl W BO3MOXHbBIE chepbl  HX
MIPUMCHCHHUS

YK-2.3 [Inanupyer HEOOXOAUMBIE PECYPCHI,
B TOM YHCIIC, C YIETOM HX 3aMCHSICMOCTH
YK-2.4 PazpabarbiBaeT IUIaH pealn3aluu
MPOEKTa C WCIOJIb30BAHUEM WHCTPYMEHTOB

YK-3. CnocobeH  OpraHu3oBbIBaTh |
PYKOBOJIUTH paboToit KOMaH/bl,
BbIpabaThiBasi KOMAaHIHYIO CTPaTEruio s
JOCTHKEHUS TIOCTABIICHHOM 1IeNH

TUTAHUPOBAHUS
YK-2.5 OcymecTBisieT MOHUTOPUHT XOJIa
peanuzanuu MPOEKTa, KOPPEKTUPYET
OTKJIOHEHHUS, BHOCUT  JIOIIOJIHUTEJIbHBIE
M3MEHEHUS B IJIaH pean3aluy MpoeKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHUKOB MTPOCKTA

YK-3.1 BripabaTsiBaer CTpaTEeruio

COTPYAHHMYECTBA U HA €€ OCHOBE OpraHHU3yeT
O0TOOp WIEHOB KOMAaHJABI JUISL JOCTHKEHUS
MIOCTaBJIEHHOU 1IeNTN

YK-3.2 [Inanupyer u KOppeKTupyer padboty
KOMaH/Ibl c y4eToM UHTEPECOB,
0cOOEHHOCTEl TMOBEeAEHUs MW MHEHHH ee
YJICHOB

YK-3.3 Pazpemaer KOH(JIUKTHI u
NPOTHBOPEYMsS] TpPU JIEJTOBOM OOIIEHUH Ha
OCHOBE y4eTa HHTEPECOB BCEX CTOPOH
YK-3.4 Opranusyer AUCKYCCHUHU IO 3aJJaHHON
TeMe W OOCYXIEHHE pe3yabTaToB padOTHI
KOMaHJbl C TIPUBJICYCHHEM OIIOHEHTOB
pa3pabOTaHHBIM UM

YK-3.5 Ilnanupyer KOMaHIHYIO paboTy,
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pacupenenser IMOPY4YeHUS U JEIETHPYET
ITOJIHOMOYHS YJIEHAM KOMaH bl

YK-4. CnocobeH TpUMEHSTh COBPEMEHHBIC
KOMMYHHUKATHUBHbIE TEXHOJIOTUH, B TOM UHCIIE
Ha  MHOCTpaHHOM(BIX)  s3bIKe(ax),  AJiA
aKaJeMH4ecKoro U IpodecCHOHaIBLHOTO
B3aUMOJICHCTBHUS

YK-4.1. VYcranaBauBaeT M  pa3BUBACT
npodeccuoHanbHbIe KOHTaKThI B
COOTBETCTBUH C MOTPEOHOCTSIMHU COBMECTHOM
JIeSITEJIbHOCTH, BKJIIOUast oOMeH
uHpopManueli W BBIPAaOOTKY  €IUHOMN
CTpaTeruy B3auMoJIeHCTBUS

YK-4.2. Cocrasiser, NEPEBOJUT U
pelaKTHpPyeT  pa3iHyYHble  aKaJeMUYEeCKUE
TeKCThl (pedeparsl, 3cce, 0030pbl, CTaTbU U
T.J.)

YK-4.3. IIpencrasnser pe3yJIbTaThl
aKaJeMUYECKOM u npodecCuoHATbHON
JESITeTbHOCTH Ha Pa3IMYHBIX MyOJWYHBIX
MEPONPHUATHSIX, BKJIIOYAs MEXIYHAPOJIHBIE,
BBIOMpast HarboJree moaXoaamiA hopmar
YK-4.4. AprymMeHTUpOBAHHO u
KOHCTPYKTUBHO OTCTAWBAeT CBOM ITO3UIUH M
uaeu B aKaJeMHYeCKHUX u
npoeCCHOHATTLHBIX JICKYCCHSIX Ha
roCyJlapCTBEHHOM si3bike P® 1 nHOCTpaHHOM
SI3BIKE

YK-5. Cnocoben  aHamu3upoBaTb U
YYUTBIBaTh ~ pa3HooOpa3ue  KymnbTyp B
npoIecce MEeXKYIbTYPHOTO B3aMOACHCTBUS

YK-5.1. AHanusupyer BAOKHEHIINE
UJECO0JIOrMYECKHEe U ILIEHHOCTHBIE CHCTEMBI,
chopMHpOBaBIINECS B XO0JI€¢ MCTOPUYECKOTO
pa3BUTHSA; OOOCHOBBIBAET AKTYaJIbHOCTb HX
UCMOJNb30BaHUS  NPU  COLUAIBHOM U
poeCCHOHAIBHOM B3aUMOICHCTBUHU
YK-5.2. BeicTpanBaeT coliaibHOe U
npodeccuoHanbHOE ~ B3aUMOJEHCTBHE  C
y4e€TOM O0COOEHHOCTEH OCHOBHBIX (opM
HAyyHOTO U  PEIUTHMO3HOTO  CO3HaHWf,
JIeNTIOBOM M 001l KyIbTypHhI IpeacTaBUTENeH
JIPYTUX 3THOCOB U KOH(ECCH, pa3inyuHbIX
COLIMAIIBHBIX TPYIIII

YK-5.3. OobecnieunBaeT
HEAMCKPUMHUHALMOHHON
B3aMMOJICHCTBUS MPU BBIIOJHEHUH
npodecCHOHATBHBIX 3a]a4

CO3JlaHHe
cpenbl

YK-6. Crnocoben OTIpEeNIeNSITh 17§
peaTM30BbIBATh TPUOPUTETHI  COOCTBEHHOU
ESITENLHOCTHA 51 CIIOCOOBI ee

COBEpIIICHCTBOBAHUS HAa OCHOBE CaMOOIICHKH
1 00pa3oBaHMs B TCUCHHUE BCEH KU3HU

YK-6.1. OneHuBaer cBOM pecypchl M HUX
npenensl  (JIMYHOCTHBIE,  CUTYaTUBHBIE,
BpPEMEHHBIC), ONTHMAJIbHO WX HCIOIb3YyeT
JUI YCHEIIHOTO BBIMOJHEHUS MOPYYEHHOTO

3aJaHHS
YK-6.2. Omnpenensier IIPUOPUTETHI
MPOPECCHOHAIBHOTO  pOCTa H  CIHOCOOBI
COBEPILIEHCTBOBAHUS COOCTBEHHOM

NeSITETHHOCTH HAa OCHOBE CaMOOIEHKH TIO
BBIOPAHHBIM KPUTEPHIM

YK-6.3. BeicTpanBaer
PO ECCHOHAIBHYIO TPAEKTOPHIO,

THOKYIO
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UCIIONB3ys.  UHCTPYMEHTHl  HEINPEPBIBHOIO
00pa3oBaHus, C y4EeTOM HAKOIUIEHHOTO OIbITA
npodecCHoHATBLHOM JeSITeIbHOCTH u
JTMHAMHYHO H3MEHSIONINXCS TpeOOBaHUM
pBIHKA Tpy/Ja

VYK-7. CnocobGeH MoaAepKuBaTh JOJKHBIN
YpOBEHBb (PU3UUECKON MOATOTOBICHHOCTH JUISI
obecrieyeHrsl TOJIHOLIEHHON COIMAIbHOH M
po(hecCHOHATLHOM JIeATEIIBHOCTH

YK-7.1. Beibupaer 3m0poBbecOeperaromiue
TCXHOJIOTHUU [IJId MOAACPXKAaHUA 300POBOIo0
o0pasa XKU3HU C y4eToM (U3HUOJOTHUCCKUX

0COOEHHOCTEH  opraHM3mMa W  YCJIOBUH
peanu3anu npodecCHOHATEHON
JeSITeTbHOCTH

YK-7.2. Ilnanupyer cBoe pabouee U
cBOOOAHOE BpeMs IS ONTHMAJILHOTO
codyeTaHus: (PU3HYECKOM H  YMCTBEHHOM
Harpy3ku u obecrnieueHust
paboTOCIIOCOOHOCTH

YK-7.3. Cobmomaer W mpomnaraniupyer
HOPMBI  3JI0POBOTO  0O0pa3a  KH3HU B

pa3MYHBIX JKU3HCHHBIX CHUTYyallUsIX © B
npodeccnoHaNbHON 1eATEIbHOCTH

YK-8. Cnocoben co3iaBaTh U MOAJIEPKHUBATH
0e3omacHbIe yCIOBUSI KHU3HEACATCIBHOCTH, B
TOM qHcIie npu BO3HHKHOBEHUH
YpE3BBIYANHBIX CUTYALNI

YK-8.1. Ananusupyer (akTopsl BpEAHOTO

BIUSHUS  JJICMCHTOB  CpeAbl  OOWTAHHS
(TEXHUYECKHX CPEACTB, TEXHOJOTHUUECKHUX
MPOLIECCOB, MAaTEPHAJIOB, 31aHUN 51
COOPYKEHHH, TPUPOAHBIX M COLHUATbHBIX
SIBJICHUI)

YK-8.2. HWpentudunupyer onacHele U
BpE/IHBIE (bakTopbl B pamKax

OCYLIECTBIISAEMOH JEATENBHOCTH

YK-8.3. BousiBiisier mpo0ieMbl, CBS3aHHBIE C
HapylCHUsIMU TEXHUKM O€30MacHOCTH Ha
paboueM MecTe; MpeasiaraeT MepPONPUATUAX
o IIPEIOTBPALLEHUIO Ype3BbIYAITHBIX
CUTyalHi

YK-8.4. Pa3pscHsieT npaBuiia MoBeIeHUs IpU
BO3HMKHOBEHHH YpE3BBIYAHHBIX CHUTYyallUH
IIPUPOJHOTO U TEXHOT€HHOT'O
MIPOUCXOXKACHHUS; OKa3bIBaeT MIEPBYIO
MOMOIIb, OMHMCHIBAET CIOCOOBI y4acTusi B
BOCCTAHOBUTEJBHBIX MEPOIIPHUITHSIX

OIIK-1. Crnocoben aHAJIM3UPOBATh,
UHTEPIPETHPOBATh U 00001IaTh pe3yIbTaThl
SKCIICPUMCHTAJIBHBIX n PaCUCTHO-
TEOPETUYECKHUX pabot XUMHYECKON
HaIpaBJICHHOCTH

OIIK-1.1. CucremaTusupyeT M aHaIU3UPYET
pe3yNnbTaThl XUMHUYECKUX OKCIIEPHUMEHTOB,
HaOJI0ICHUH, U3MEPEHUH, a  Takxe
pe3yNbTaThl PACUETOB CBOMCTB BEIIECTB U
MaTEepUaJIoB

OIIK-1.2. Ilpemmaraetr  WHTEPIPETAIHIO
pe3yabTaTOB COOCTBEHHBIX 3KCIIEPHUMEHTOB U
PacYeTHO-TEOPETUUECKHUX pabort Cc
UCIIOJIb30BAHUEM  TEOPETUYECKUX  OCHOB
TPaJULIMOHHBIX U HOBBIX Pa3/eJIOB XUMUU
OIIK-1.3. ®opmynupyer 3aKIOUeHHUs W
BBIBOJIBI 110 pe3yJbTaTaM aHalIu3a
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JUTEPATypHBIX  JIaHHBIX, COOCTBEHHBIX
HKCIEPUMEHTATbHBIX u pacyeTHo-
TEOPETUYECKUX PAOOT XMMUYECKOH
HalpaBIEHHOCTU

OIIK-2. CriocobeH MpOBOAUTH XUMHUYECKHHA
9KCHEPUMEHT c UCIIOJIb30BaHUEM
COBPEMEHHOro  00OpyHOBaHUs, coOIOAas
HOPMBI TEXHUKH 0€3011aCHOCTH

OIIK-2.1. PaGoraer ¢ XHUMHYECKHUMH
BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHHKH
0e3omacHoOCTH

OIIK-2.2. Hcnonp3yeT CyIIECTBYIOIIHE U
pa3pabaThiBacT HOBBIC METOIMKHU MOTYYCHHS
U XapaKTepU3alliu BEUIECTB M MaTEepHAJIOB
UL pemieHus 3amad  npodeccrnoHalbHON
JeSITeITbHOCTH

OIIK-2.3. [IpoBoAMT WCCNENOBaHUS CBOWCTB
BEIIECTB U MAaTEPUAIOB C MCIIOJIb30BAaHHEM
COBPEMEHHOTO HaAy9HOTO 000pYI0BaHUS

OIIK-3. CnocobGeH mpHUMEHSTh pPacueTHO-

TEOPETUYECKHE  METOABl I HM3Yy4CHUS
CBOMCTB BEUIECTB M IIPOLECCOB C HX
y4acTHueM, UCIIOJIB3Ys COBPEMEHHOE

nporpaMmMHoe obecrieueHre U 0a3bl JIaHHBIX
npohecCHOHANBFHOTO Ha3HAUCHUS

OIIK-3.1. IlpumeHsieT TEOpPETHYECKHE U
MOJyDMITUPUYECKUE MOJCIH TPHU PEHICHUU
3aJ1a4 XUMUIECKON HAIPaBICHHOCTH
OIIK-3.2. Ucnonszyer CTaHJapTHOE
IPOrPaMMHOE obecrnieueHue u
CHCIHMATU3UPOBaHHbIC 0a3bl JIaHHBIX TPU
pelIeHnn 3aaq po(hecCUOHATLHOM
JEeSITeTbHOCTH

OIIK-4. CnocobeH TuUIaHUPOBaTh PabOTHI
XUMHUYECKON HAIPaBIEHHOCTH, 00pabaThIBaTh

u HHTCPIPCTHPOBATH TIOJIYYCHHBIC
PE3YyIbTAThI C HUCIIOJIB30BaHHUEM
TCOPCTUICCKUX 3HAaHUN U MPAKTUYCCKUX

HaBBIKOB peiCHuA
q)HSH‘IeCKI/IX 3aJda4

MaTEMATHYCCKUX u

OIIK-4.1. Ucnonb3yer 0a30Bble 3HAHUS B

o0macth MaTeMaTuku ©  (GU3MKA  TIpU
IUTAaHUPOBAHUU pabot XUMUYECKOH
HaIpPaBICHHOCTH

OIIK-4.2. OOpabarbiBaeT  JTaHHBIE C
UCTIOJIB30BAaHUEM  CTaHJAPTHBIX  CHOCOOOB
annpoKCUMAIMK YHCICHHBIX XapaKTePUCTUK
OIIK-4.3. WHTeprpeTupyer  pe3yibTaThl

XMMUYECKUX HAOJIOJIEHUH C UCIIOJIb30BaHUEM
(bu3NYECKUX 3aKOHOB U IPECTABICHUN

OIIK-5. Crnocoben HCII0JIb30BaTh
nH(pOpMaIMOHHBIE 0a3sbI JTAHHBIX u
aJanTUPOBATh CYIIECTBYIONINE MTPOTPAMMHEIE
TIPOTYKTHI TUTST perieHus 3a1a4
npohecCHOHANBEHON NeATeIbHOCTH C YU4ETOM
OCHOBHBIX TpeOOBaHMN MH(POPMALIMOHHON
0e30MacHOCTH

OIIK-5.1. Ucnonb3yer coBpemeHHble |T-
TEXHOJOTMM Tpu  cOope, aHamu3e U
IpeJCTaBIeHUH HH(OpMAMM XUMUYECKOTO
npoduns, cobmogas HOPMBI U TpeOOBAHUS
nH(OPMaIIMOHHON 6€30MacHOCTH

OIIK-5.2. Ucnomb3yer CTaHAApTHBIE W
OpUTHHAJIbHBIE TPOrpaMMHBIE  HPOIYKTHI,
pU HEOOXOAMMOCTH aJanTUupPysl UX JUIs
pelneHus 3a7a npodeccuoHaIbHON
JeSITeTTHHOCTH

OIIK-6. Crnocoben MIPEICTABIIATh
pe3ynbTaThl npodeccroHanbHOM
JIEATEIbHOCTA B YCTHOM W  MUCHhMEHHOM

dopMe B COOTBETCTBHM C HOpPMaMH |
IMpaBUJIaMH, MMPUHATBIMU B
npodeccuOHaTBLHOM COOOIIEeCTBE

OIIK-6.1. TIpencraBnsieT pe3yabTaTbl pabOTHI
B BHJIE OTYETa 10 CTaHIApTHOU (popme Ha
PYCCKOM $I3bIKE

OIIK-6.2. IlpencraBnsier  WHQPOPMAITUIO
XUMHUYECKOTO  COJEpXKaHUsl C  y4eTOM
TpeboBaHuil OubmMorpadpuyeckon KyiabTypbl
OIIK-6.3. ['0TOBUT MpEe3eHTAIUIO 110 TEME
pabOTHI ¥ MPEJCTABIIET €€ Ha PYCCKOM U
aHTJIMHACKOM SI3bIKaX
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OIIK-6.4. IlpeacraBiser pe3ynbTaThl pabOTHI
B BHJC HAyyHOW myOmuKamuu (TE3UChI
JOKJI/Ia, CTaThs, 0030p) HA PYCCKOM H
AHTJIMHACKOM SI3BIKE

IIK-1-u CrocobeH miaHUpOBaTh pPadoOTy M
BBIOMPATh JICKBAaTHBIC METOJbI PEIICHHUS
Hay4YHO-HCCIIEA0BATEIBCKUX 3a1a4 B
BBIOPaHHOI 00JIACTH XHUMHHU, XUMHYECCKOU
TEXHOJIOTHH MJIA CMEKHBIX C XUMUEH HayKax

NK-1-n.1 CocraBisteTr oot
WCCJIETOBAHUS U JEeTaJIbHbIC TUIaHbI
OTAENbHBIX CTaAUMN

IIK-1-n.2 BeiOupaer sKkcniepuMEHTAIbHBIC U
pPacUeTHO-TEOPETUIECKIE METOMABI PEIICHHS
MOCTaBJICHHOM 3aauu UCXOs u3
UMEIONINXCS MaTePHATbHBIX W BPEMEHHBIX

IJ1aH

IIK-2-u CrnocobeH mNpoOBOAWTH MATEHTHO-
UH(pOPMaLIMOHHbIE UCCIIEI0BaHMS B
BBIOPaHHOW O0JIACTH XUMHH H/MJIM CMEXHBIX

HayK

pecypcoB
NK-2-n.1 [IpoBonut IIOUCK
CIIeIIUATTU3UPOBAHHOMN nHpopmaruu B

MATEHTHO-UH(POPMAITMOHHBIX 0a3aX JTaHHBIX
IIK-2-u.2  Anamusupyer u  oboOrmiaer
PE3yJIbTaThI MATEHTHOTO TMOMCKA 110 TEMATHKE
MpoeKTa B BBIOPAHHON o0O0MacTH XUMHHU
(XMMUYECKOM TEXHOJIOTHH)

IMK-3-0 CnocobeH Ha OCHOBE KPUTHYECKOTO
asaims3a pesynsraroB  HUP u HHNOKP
OLICHUBATh NEPCHEKTHBBI UX MPAKTUYECKOTO

IMK-3-1.1 Cucrematusupyer HHOOPMAIHIO,
nonyyeHnyro B xoxe HWP u HUOKP,
aHaM3UpyeT €€ M  CONOCTaBIAET C
JTUTEPATYPHBIMH TaHHBIMU

npuMeHeHus u npojokeHus pador B | IIK-3-n.2 Onpepensier BO3MOYKHBIE
BBIOpaHHOW 00JacTH XWUMHUHM, XHUMHUYECKOH | HAIIPABICHHS pa3BUTHS pabort U
TEXHOJIOTMH UJIM CMEXHBIX C XUMHUEH HaAyKaX | NEPCHEKTUBbl IPAKTUYECKOTO MPUMEHEHUS

IMOJIYYCHHBIX PE3YJIbTAaTOB

B pesynbTaTte mpoxoxKAeHHs TOCyAapCTBEHHOM UTOTOBOW aTTECTAllUU CTYACHT JOJKEH:

3namp:
- MOPSIIOK OPTaHU3AINH, TUTAHUPOBAHUS U MPOBEACHUS HAyYHO-UCCIIEI0BATEIECKIX PadoT
C HCTIOIH30BAaHUEM TMOCIIETHIUX HAyYHO-TEXHUYECKHUX JOCTHKCHUI B JTaHHOW 00JacTu;
- (U3UKO-XUMHYECKHUE OCHOBBI CHHTE3a PA3IUYHBIX BEIIECTB U MPUMEHSTh OTH 3HAHUS Ha
MPaKTHUKE;
- OCHOBHBIE TPEOOBaHHUS K MPEJCTABICHUIO PE3YyIbTATOB MPOBEACHHOTO MCCIEIOBAHUS B
BH/JIC HAYYHOTO OTYETa, CTaTbU WUJTU JOKJIAJIA.

Ymems:
- CaMOCTOSITEJIbHO BBISBIIATH MEPCIIEKTUBHBIC HAMPABJICHHUS HAYyYHBIX HMCCIEIOBAaHUM,
000CHOBBIBAaTh AaKTyallbHOCTb, TEOPETUYECKYI0O M TMPAKTUYECKYI0 3HAYUMOCTH MPOOIEMBI,
MPOBOJIUTh  AKCIIEPUMEHTAJIbHBIE HUCCJICIOBAHUS, aHAJIU3UPOBATh U HWHTEPIPETUPOBATH
MOJIyYeHHBIE PE3YNbTAThI;
— OCYIIECTBIISAThH MOUCK, 00PabOTKY M aHAIM3 HAYYHO-TEXHUYECKOW MHPOPMAIIH TIO TeMe
BBITIOJTHSAEMON paboThI, B TOM YHCIIE ¢ TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;
- paboTaTh HAa COBPEMEHHBIX MPUOOpPAxX, OPTaHU30BBIBATH MPOBEICHNE SKCIIEPUMEHTOB U
UCTIBITAHUH, POBOJUTH UX 00PabOTKY U aHAIM3UPOBATh PE3YNIbTATHI.

Bnaoemo:
— METO/IOJIOTHEH M METOJMKON MPOBEACHHUS HAyYHBIX HCCIEJAOBAHMI; HaBbIKAMHU
CaMOCTOSITEIbHOW Hay9HOU W UCCIIEA0BATEIIbCKON padOTHI;
- HABBIKAMU Pa0OTHl B KOJUIEKTHBE, IIAHUPOBATh M OPTraHU30BHIBATH KOJUICKTHBHBIC
Hay4HbIE HCCIICJIOBAHUS;, OBJIAJIEBATh COBPEMEHHBIMH METOJAaMHU HWCCIEIOBAHUS W aHaIM3a
MOCTaBJIEHHBIX MPOOJIEM;
- CITOCOOHOCTBIO peIaTh TIOCTABJICHHBIC 3aJadl, HWCIOJB3YS YMEHWUS W HaBBHIKH B
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OpraHHU3ali Hay4YHO-UCCIIeI0BATENIbCKIX U TEXHOJIOTUYECKUX paboT.
3. Kparkoe coaep:kaHue rocy1apcTBeHHOH UTOrOBoii aTTeCcTAlIMU

I'ocynapctBennas utoroas arrecranus B ¢popme 3amutsl BKP npoxonut B 10 cemectpe
Ha 0a3e 3HAHWH, MOJTYYEHHBIX CTYACHTAMH IMPU W3yYeHUW AUCHUIUTMH HampaBieHus 04.05.01
@yHIaMEeHTaIbHAs U NPUKIAAHAS] XUMUSL.

'ocynapcTBeHHass WTOroBas —aTTecTalUsl CHEHMAIUCTOB — 3alllUTa  BBIMYCKHOU
KBAJTM(HUKAIIMOHHONH pabOThl MPOBOJUTCS T'OCYJApCTBEHHOM 3K3aMEHALMOHHOW KOMHCCHEH
(I'3K).

Kontpons 3nanuii obyuarommxcsi, noiaydeHHsix mnpu ocsoeanu OOIL, ocymectsisercs
nyreM mnpoBeneHus 3amuTbl BKP u npucBoenust kBamudukamuu «XuMmuk. IIpenomaBarens
XUMHUN.

3amura BKP sBnsercs oO0s3aTenpbHOM MPOLEIypOH HMTOTOBOM TOCYAapCTBEHHOM
aTTeCTallud CTYACHTOB BBICHIMX YYEeOHBIX 3aBEJCHMI, 3aBEpPUIAIONUX OOy4YeHHE TII0
HAIPAaBIICHUIO MOATOTOBKH creruanuteTa. OHa MPOBOAUTCS MyOJIUYHO HA OTKPBHITOM 3aCeIaHUU
['OK coriacHO yTBepKIEHHOMY JIeKaHAaTOM rpaduKy, Ha KOTOPOM MOTYT NMPHCYTCTBOBAaTh BCE
JKenarouue.

Matepuasisl, IpeAcTaBIsieMbIE K 3allUTE:

. BBIMYCKHAs KBalu(pUKaMOHHAs pabora (MOSCHUTEIbHAs 3alucKa); 3aJaHue Ha

BeinojnHeHue BKP;

e o13bIB pykoBoaurenst BKP; penensus na BKP;
e Mpe3eHTanus (pa3gaToyHbId MaTepua), HOJMUCAaHHAS PYKOBOAUTENEM; TOKIAI.

B 3agaun ['OK BXxonAT BbIsSBIEHHE MOATOTOBICHHOCTH CTYyJEHTa K MPOo(hecCHOHATHHOM
JESITEIbHOCTH U IPUHSATHE PELIEHUS O BO3MOKHOCTH BbIJJaul €My AUIIOMA.

Pemenrie 0 mpucyXAeHUH BBIMTYCKHUKY KBIU(DHUKAIMU CIIEHUAINCTa MPUHUMAETCS Ha
3aceganuu ['OK mpocTeiM OOJIBIIMHCTBOM MPU OTKPBITOM I'OJIOCOBAaHUU UYJIEHOB KOMHCCHM Ha
OCHOBAHHUU PE3YJIbTATOB UTOTOBBIX UCIBITAHUN. Pe3ynbTaThl onpeaenstoTcs OueHKaMu
«OTJIIMYHOY, «XOPOLIO», «YJOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

OOyyaronuiics UMeeT MpaBO MOJaTh B AaMe/UISIUOHHYI0 KOMHCCHIO amNeIUISIUI0 O
HapylIeHWH, [0 €ro MHEHHUIO, YCTAaHOBJIEHHOW TMpOLEAyphl  3aIIUTHl  BBIMYCKHOMN
KBAJTM(PHUKAIIMOHHON paboThl. ANE/UISIMA O HECOIJIaCHU C pe3yJbTaTaMH 3alllUThl BBITYCKHOM
KBaJIM()UKAIIMOHHOW pabOThl HE MPUHUMAETCS.

Buabl yueOHol padoThI B 3a4. exmannax | B akaa. yacax
O0mas TpyA0eMKOCTh IPAKTHKH 110 y4eOHOMY IJIaHY 9 324
CamocrosiTesibHas padoTa 9 324
Bua koHTpoOJIS: 3ammurTa BKP

Buabl yueOHol padoThI B 3a4. exmannax | B acrp. yacax
Oo0masi TpyA0eMKOCTh MPAKTHKH 10 Y4eOHOMY MUIAHY 9 243
CamocrosiTeibHasi pa6oTa 9 243
Bua koHTpoJIsi: 3ammuTa BKP

4.7. ®akyJabTATUBHbIE THCIHIINHBI
4.7.1. Yactp, popMupyeMasi yY4ACTHUKAMH 00pa30BaTeIbHbBIX OTHOLIEHUI

AHHOTanus padoueil mporpaMmbl AUCIUIIIINHBI

«'paxknaHckas 3a1MTA B YPEe3BbIYANHBIX CUTYaI[MSX)»
1. Ilesb AMCUMILUIMHBI - TIOJTOTOBUTH CTYJEHTA K OCMBICTICHHBIM MPAKTUYECKUM JICUCTBHUSIM T10
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00ecIeueHnI0 CBOeH OE30MaCHOCTH M 3aIIUTHI B YCIIOBHSIX BOSHUKHOBEHUS UPE3BBIYAHON
CUTyalluu IpUPOAHOI0, TCXHOICHHOTO U BOCHHOI'O XapaKTcpa.

2. B pe3yabTrare u3dy4eHusi JUCHUILIMHBI 00yUYalomuiics 1Mo MporpaMme crenuaaIuTeTa
JOJIZKeH:

Obnadams CIEAYIOIMMA KOMIIETEHIIUSMH:

DopMupyeMble KOMIIETEeH N NHIuKaTopbl JOCTHKEHUSI KOMIIETeHIIH
YK-8.1. Anamusupyer (akTopbl BpPEIHOTO
BIMSIHUSL ~ DJIEMEHTOB  CpeIbl  OOHWTaHUs
(TEXHUYECKHX  CPEICTB,  TEXHOJIOTUYECCKUX

MPOIIECCOB, MaTepHasoB, 3IAHUH 7
COOPYKCHHH, TPUPOIHBIX H  COLHAIHHBIX
SIBJICHH )

YK-8.2. Unentudunupyer onacHble ¥ BPEIHBIC
dakTOoppl B paMKax  OCYIIECTBJIIEMOM
NesITeTbHOCTH

YK-8.3. BoisiBnsier npoOiembl, CBsI3aHHBIE C
HApYIICHUSIMA ~TEXHUKH O€30IacHOCTH  HA
pabouem MecTe; IpeasaraeT MepOoNpHUITUAX 110
[IPEAOTBPALEHUIO YPE3BBIYAMHBIX CUTYALNI
YK-8.4. Pa3bsicHseT npaBuiia NOBEJCHUS IPU
BO3SHMKHOBEHHH  YPE3BBIYANHBIX  CHUTyaluH
[PUPOJHOIO U TEXHOTCHHOTO HPOMCXOXKIACHUS;
OKa3bIBaE€T TEPBYID  IOMOIIb, OMNHCHIBACT|
crocoObl  y4acTuss B  BOCCTAHOBMTENIBHBIX
MEPOTPUSTHIX

YK-8. CnocobeH cozaBath U OAIEPKHUBATh
0e30MacHbIE YCIOBUS KUZHEACATEIbHOCTH, B
TOM YHCJIE TP BO3HUKHOBEHHUH UPE3BBIYAHBIX
CUTyal i

B pesynbpraTe n3ydeHus TUCUUIUIMHBI CTYIEHT J0JIKEH:

3namo:
- XapaKTEePUCTUKU TPHUPOJHBIX OC€ICTBUII, TEXHOTEHHBIX aBapuil M KatacTpod Ha
paAMallMOHHO, XMMUYECKHU U OMOJIOTUYECKH OMAacHBIX 00bEKTaX, Mopaxarolue (pakTopsl Jpyrux
ONAaCcHOCTE;
- OCHOBBI BO3JICHCTBHUS ONACHBIX (PaKTOPOB UPE3BbIUANHBIX CUTYyalMil Ha YeloBeKa U
IIPUPOJIHYIO CPey, AOIMYCTUMBIE NPEAEIbHbBIE KPUTEPUHM HETaTUBHOTO BO3JEHCTBHS;
- Mepbl 0€301acHOr0 TMOBEACHMS NMpU NpeObIBAHUM B pailoHax (30HaX) MOXKapoB,
PalMOaKTUBHOT0, XUMHUYECKOT0 U OMOJIOTMYECKOT0 3arpsi3HEHMS;
- CHOCOOBI M CPEJCTBA 3alIUTHl YEJOBEKa OT BO3AEWUCTBUS MOPAXKAIOUIMX (PAKTOPOB
Ype3BbIYAlHBIX CUTYAllMH IPUPOAHOIO, TEXHOTEHHOTO ¥ BOEHHOTO XapakTepa.

Ymems:
- MCIIOJIb30BaTh CPEJICTBA 3aAIUTHI OPraHOB ABIXAHUS U KOKU, MEAULIMHCKHE JUIS
CaMOo3alllUThl U OKA3aHUS TOMOUIH IPYTUM JIFOSM;
- IPUMEHATH MEPBUYHBIE CPEACTBA MOXKAPOTYLIEHUS Ul JIOKAJIU3aLUU U TYIICHUS
Mo’kapa, BOHUKILIETO B ayTUTOPUU (J1abOpaTopun);
- OKa3bIBaTh cebe M JAPYrMM MOCTPAJaBIIUM MEAMIMHCKYIO MOMOILb C HCIOJIb30BaHUEM
TabeIbHBIX U MOAPYYHBIX MEAULIMHCKUX CPEJCTB.

Bnaoemuv:

— npruéMaMM MPOBEACHUS YaCTUYHON CaHUTapHOU 00pabOTKHU MPH BBIXOJIE U3 paiioHa
(30HBI)
— pPaZoaKTUBHOT0, XUMUYECKOT0 U OMOJIOTHYECKOr0 3arpsi3HEHUS (3apaxeHusl);
— Croco06aMu U TEXHOJIOTUSMHU 3allUThl B YPE3BBIYANHBIX CUTYALIHSIX.

3. KpaTkoe conepskaHue U CHUTLIMHBI.
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1. OmnacHoct mpupojmHoro xapakrepa. CrTuxuiiHble OCACTBHUS, SBJICHHUS TPUPOIBI
pa3pyLIUTEIbHON CHIIBI - 3€MIIETPSICEHMSI, HABOJHEHUS, CEJIEBbIE IOTOKH, OMOJ3HHU, CHEKHBIC
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00OBAJIbI, 3aCyXH, yparaubl, OypH, Moxapsbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu U KatacTpodbl Ha pagHMalliOHHO OMACHOM
00BbeKTe, XUMUYECKH OMacHOM OOBeKTe, OMOJIOTMYECKH OINAacCHOM OOBEKTE; Ha TPaHCIOPTE
(>KeJIe3HOIOPOKHOM, aBTOMOOMIJIBHOM, PEYHOM, aBHAIMOHHOM); Ha THAPOCOOPYKEHUSIX; Ha
KOMMYHAJIbHBIX CUCTEMaX KH3HEOOeCIIeUeHusI.

3. OnacHocTd BOEHHOro xapakrepa. IIpuMeHeHuMe OpyXHS MaccoBOrO IOPAKEHUS
(smepHOro, XMMHUYECKOTO, OHOJOTHYECKOr0), OOBIYHBIX CPEACTB C  3aKUraTelIbHbIM
HAIlOJIHEHUEM, HOBBIX BHUJOB OpYKHUSA. 3O0HBI 3apaKEHHUsI OT CPEACTB IOPAXKEHUS U HUX
BO3/ICICTBHE HA HACEJIEHNE U OKPYKAIOILYIO IPUPOJIHYIO CPELY.

4. [TocxapHast 0€30MacCHOCTb — COCTOSHHUE 3alllULIICHHOCTH HACEJIEHUs, HUMYILECTBA,
olmiecTBa W rocyiapcrtBa oT moxapoB. [loxkapHas omacHOCTh (HIPUYUHBI BO3HUKHOBEHUS
[I0’KapOB B 3JIaHUAX, JIECHbIE MoXkaphl). Jlokanusauus W TymeHue noxkapos. lIpocteiimne
TeXHUYECKUE cpecTBa nmokapoTymenus (orHerymurenu OI1 -8, OVY-2) u npaBuiia moiap30BaHUS
HMHU.

5. Komiuiekc MeponpusaTUil rpak1aHCKOM 3alUThl HACEICHUS.

6. OnoBemenne U uHGopMUpoBaHue HaceneHuss o0 omacHOcTH. [IpuHsATHE HaceleHHEM
curHaioB omoBemienust («Buumanue Bcem!», «Bosmymnas TpeBoray, «Pamuanuonnas
OMACHOCTBY, «XUMHUecKass TpeBora», «OTOOH OMacHOCTH») U MOPSAOK AEUCTBUS MO HHUM.
OBakyalusi HacelIeHHus U3 30Hbl omacHOCTH. CrocoObl 3Bakyaluu. OKCTPEHHAas 3BaKyallus
CTYJIEHTOB U3 ayJJUTOPUH NP BOBHUKHOBEHUH I10XKApa.

7. CpenctBa MHIUBUAYATbHOW 3amuThl opraHoB neixanus (I'TI-7, I'TI-7B, I'TI-9, P-2, V-
2K, PITIA-1, PIIT-67M, PY-60M, «@enuxcy, I'I3K, AL, AI1T-3, I13VY-K, UII-4M, UII-5, UII-
8. 6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauimHckue cpencTa
3alLUTHI.

9. CpencTBa KOJUIEKTMBHOM 3alllUThl HaceleHus. Ha3HaueHuwe, 3alllUTHBIE CBOMCTBA
yoexumr. [IporuBopamuanvionnsie ykpbeiTus (IIPY, mnomzeMHble TmemiexoHbIEe MEPEXO/Ibl,
3aryOJeHHble CTaHLIMU METPOIOJIMTEHA), MPOCTeHIINe YKPBITHS (TpaHIIEeH,  OKOIIbI,
nepekpoIThie 1menn). [IpaBuna 3anarus yoexuina.

10. Oxka3zaHue MepBOMl MEIMLMHCKOM IIOMOLIM IpU OYKOTaxX, PAHEHUSX, 3apaKCHMSIX.
[TpoBeneHue 4acTUUHOW CaHUTAPHONH OOPaOOTKHM KOXKHBIX MOKPOBOB YEJIOBEKA NMPH BBIXOJE M3
30H PaJMOAKTUBHOIO, XMMHYECKOIO M OMOJOTMYECKOr0 3apakKeHUs (3arpsi3HEHUs), U3 30H
II0KapOoB.

11. JIukBuganus MOCIENCTBUM Ype3BbIYAHHOM CUTyanuuu. PaauanuoHHas W XUMUYECKas
pasBe/ika odara MopaxkeHus (3apaxeHus). ABapuilHO-cracaTenbHble padoThl. CrernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (Je3aKTHBAIMA, Jerazamus, JIe3UH(EKINs,
JE3NHCEKIIN

12. OKCTpeHHasi »9BaKkyalusi W3 ayautopuu (mabopatopuu) B  YCIOBHUSAX MOXKapa,
paIualoOHHOr0, XMMUYECKOT0, OMOJIOTHYECKOTO 3arps3HEHUs] TEPPUTOPUN C UCIIOJIB30BaHUEM
npocreimmx cpenacts 3amuThl («Pennkey, I'JI3K, npotusorasza ['TI-7 ¢AT1T-3).

4. O6beM y4eOHOI THCIUITHHBI

Buj yueoHoii padoTnI B sa4 B akar.

eIMHHIAX | Yacax
OO0mas TpPyA0eMKOCTh JHUCHUIIMHBI 110 y4eOHOMY IJIAHY 1 36
KonTakTHas padora (KP): 0,4 16
Jlexuuu (Jlek) 0,4 16
CamocrosiTeibHas padoTa 0,6 20
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Bua MTOroBOro KOHTPOJIS: 3ayer
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. B 3au4 B acrp.
Bun yueOHoi# padoThl
eTHHHUIIAX yacax
O0mas TpyA0eMKOCTh TUCIUILIUHBI 110 y4eOHOMY IJIAHY 1 27
Kounrakthas padora (KP): 0,4 12
[IpaxTrueckue 3ansatus (I13) 0,4 12
CaMmocTosiTeibHasi padoTa 0,6 15
[ToaroToBKa K KOHTPOJIBHBIM padoTam 0,6 15
By nTOroBoro KOHTpOJIs: 3ayer
AHHOTanus pabodeil mporpaMMpl TUCITUTLTHHBI
«IlepeBo/1 HAYYHO-TEXHUYECKOI JTUTEPATYPHI»
1. Heap DUCHMIUIMHBI — MPUOOpPETEHHE OOYYAOIIUMHUCSA OO0IIeH, KOMMYHHUKATHBHOW H

po(heCCHOHAILHOM KOMIICTCHIIMH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax sS3bIKOBOU
MOJTOTOBKH ITO3BOJISICT BBIMOJIHATH Pa3MYHBIC BUABI NMPO(ECCHOHATHLHO OPHUCHTHPOBAHHOTO
NepeBo/ia B MPOU3BOACTBEHHON M HAYYHOH JIEATEIILHOCTH.

2. B pe3yabTare u3y4eHUsl TUCHUILUIMHBI O0YyYaloIMiicsi MO MporpaMme CHeHHATUTETA
JMOJIZKeH

Obnadams cneayOUMMI KOMIIETEHITUSIMU:

®opMupyeMble KOMIIETEHITHH NHankaTopbl 10CTHKEHUS] KOMIIETEHITUI
VK- 4.2. CocTaBinser, MEPEBOUT W
pPEMAKTHPYET pa3jIMYHbIC  aKaJIEMUYCCKUQ
TEeKCThI (pedeparbl, 3cce, 0030pbl, CTATbH H

YK-4. CnocobeH mpuMeHsTh COBPEMEHHbIE

T.JI.
KOMMYHHUKATHUBHBIE TEXHOJIOTUH, B TOM YHUCIIE YK? 4.4 ApTyMEETHDOBAHHO "
Ha MHOCTPAHHOM (bIX) s3bIKe(ax), s o Y

KOHCTPYKTUBHO OTCTauBaeT CBOU IO3ULIMU Y
aKaJeMUYECKOTr0 1 MPO(HEeCCUOHAILHOTO

uaeu B aKaJeMHYECKUX y

B3aUMOJIENCTBUS
MpoeCCUOHANBHBIX JTUCKYCCHUIX Ha

roCyJapCTBEHHOM si3blke PD 1 MHOCTpaHHOM
SI3BIKE

[K-2-0.2 AHamu3upyeT ©  00001maeT
pe3yibTaThl ~ MATEHTHOIO  TOMCKa MO
TEMaTHKE MPOEKTa B BHIOpPaHHOI o0jacTu
XUMAU (XUMHYECKON TEXHOJIOTHN)

INK-2-1 Crioco6eH npoBOUTh NATEHTHO-
H(pOpPMaIIMOHHBIE UCCIIEIOBaHMS B BBIOpaHHON
00J1aCTH XUMHH W/WIIN CMEXHBIX HayK

B pesynbpraTe n3ydeHus TMCUUIUIMHBI 00y4aromuics JOMKEH:
3namo:
- OCHOBHBIE CITOCOOBI IOCTUKEHUSI IKBUBAIEHTHOCTH B IIEPEBO/IE;
- OCHOBHBIE [TPHEMBI TIEPEBO/IA;
- S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHM S3bIKA KaK CHUCTEMBI;
- JIOCTaTOYHOE JUIsl  BBIMIOJIHEHUS TIEpeBOJa KOJMYECTBO JIEKCMUYECKUX  €IUHUIL,
(bpazeosorn3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHI'BOCTPAHOBEIUECKUX PEAIUi.
Ymemes:
— IIPUMEHSATH OCHOBHBIE ITPUEMBI IEPEBOJIA;
- OCYILIECTBJIATH IUCbMEHHBIN TIEPEBOJ cCcoOII0ICHHEM HOpM JIEKCUYECKON
HKBUBAJIEHTHOCTH, COOJIIOJJICHUEM I'PAMMATHUECKUX, CAHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM;
- 0(pOPMIIATH TEKCT NMEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;
- OCYILIECTBIIATH TMEPEBOJI C COOJIIOJIEHUEM HOPM JIEKCMYECKOM HSKBHBAJIEHTHOCTH,
coOII0ICHEeM TpaMMaTHYECKUX, CHHTAKCUYECKUX U CTHJIMCTHYECKHX HOPM TEKCTa MepeBoja 1
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TEMIIOPAIbHBIX XapaKTEPUCTUK UCXOIHOTO TEKCTA.

Bnaoembs:
- METOAMKOM  IpeNNepeBOAYECKOr0 aHalM3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCIIPUATHIO HCXOJHOIO BBICKA3bIBAHUS;
- METOAMKOM MOJTOTOBKH K BBIIOJIHEHUIO N1€PEBO/IA, BKIIIOYAs IOUCK UH(OpMAIK B
CIIPABOYHOM, CIIELIMAIIBHOU JIUTEPATypPE U KOMIIBIOTEPHBIX CETHX;
— OCHOBaMU CUCTEMBI COKPAIICHHOM IIEPEBOAYECKOM 3aIIMCH IIPU BBIIIOJIHEHNUU NIEPEBOA;
- OCHOBHOW MHOSA3BIYHON TEPMHUHOJIOTHEN CIIELIUATIBHOCTH,
- OCHOBaMH pedepupoBaHus U AaHHOTUPOBAHHUS JINTEPATYPHI 110 CIICIUATEHOCTH.

3. Kpatkoe conep:kaHue JMCHUTNIMHBI:

Beenenue. IIpenmer u poisib nepeBoja B COBpeMEHHOM oOliecTBe. Pa3ninuHble BUABI 1€pEBOAA.
3aauu U MECTO Kypca B IIOATOTOBKE CIIELUAINCTA TEXHUKH U TEXHOJIOTHH.

Monyns 1.

1.1. CpaBHeHue nopsika CIIOB B aHIVIMMCKOM U pyccKOM npeoxeHusx. IlepeBoa mpocroro
IIOBECTBOBATEJIBHOTO MPEI0KEHNS HACTOSIIIEr0, Oy yIIEero U MpoLIeIero BpeMEH!.
OcoOeHHOCTH TIEpeBOAAa BOIPOCUTENBHBIX U OTPULIATENIBHBIX HPEJIOKEHUN B pa3InUHbIX
BpEMEHaXx.

1.2T1epeBox npemnoxxenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBo 1o Teme
"Xumus".

Monyib 2.

2.1. TlepeBon mpeanioxenuit Bo Bpemenax rpymm Perfect, Perfect

Continuous (yTBepAUTEIbHBIC, BOMPOCUTEIBHBIC U OTpUIATENIbHBIE POpMBbI). OCOOCHHOCTH
ynoTpebaeHHs BCIIOMOIaTeNIbHBIX IJ1arojoB.

2.2 llepeBon cTpagateiabHOrO 3ayora. TpymHbIe ClIy4ad TEpeBOoJa CTPaAaTENIbHOTO 3ajora.
Urenne u nepeBoa TekcToB no Teme "Hayka m HayuHble MeTOAbl". AKTHUBU3ALMS JIEKCHUKH
POYUTAHHBIX TEKCTOB.

2.3. IlepeBox mnpuaarouHslx mpemioxeHuil. Ilpuparounsle mnojiexamue. Ilpuaarounsie
ckazyemble.  [Ipumarounbie  omnpexaenutenbHble.  [Ipuaarounble  0OCTOSITENBCTBEHHBIE,
IIPUIATOYHBIE JOTIOJIHUTENbHBIE.

Tumb! ycnOBHBIX IPEJIOKEHHH, IpaBUiIa 1 0COOEHHOCTHU UX MepeBoja.

2.4. TlpakTuka mepeBojia Ha mpuMepax TekctoB o Xumuw, /. . MenzaeneeBe, Hayke u
TEXHOJIOTHH.

2.5. TlepeBoj mpeIIOKEHUH ¢ y4eTOM MpaBHiIa COTJIacoBaHWs BpeMeH. [IpsMas m KocBeHHas
peub.

2.6. Pa3nuuHbIe BApHAHTHI MIEPEBOA CYIIECTBUTEIBHOTO B MPEUIOKEHUH. MOTaTbHBIE TIIaroibl
U OCOOCHHOCTH UX MEPEBOJa.

2.7. Pa3BuTHe HaBBIKOB mepeBoja no Teme "Hayka 3aBTpamnero aus". CrieruanbHast
TepMuHOJIOorHus 1o Teme'"Jlabopatopus'.

2.8. Coxkpamienus. OcoOeHHOCTH UX TepeBojia. Pa3BuTHE HABBIKOB TEPEBOIA HA TIPUMEPE
TekcToB o Teme "JlabopaTopus, u3MepeHus: B XuMuu'.

Momyns 3.

3.1. Hennunele (hopMbI Taroa.

3.2. UnduauTHB (HeonpeneneHHas ¢popma rinaroia). Pors HHOUHUTHBA B IPEIOKEHUN U
BapHaHTHI IEPEBO/A HA pycCcKuil sA3bIK. [IpruacTus u repyHaui.

NnpuHUTHBHBIE 000POTHI.

3.3. OO6opor ponojsHeHWe ¢ WHOUHUTUBOM. BapuaHThl mepeBojja Ha pYCCKUH S3BIK.
Tepmunosorus no teme "CoOBpeMEHHBIE TEXHOIOTUU".

3.4. O6opot nouiexaiiee ¢ ”HGUHUTUBOM. Pasnuunble BapuaHThl epeBoia. TepMUHOIOTUS IO
TeMe "XuMH4yeckast TEXHOIorus'" .

3.5. [lepeBox mpu4acTHBIX 0OOPOTOB.

AGcomoTHbIM npuvacTHbIi OOOpOT M BapuaHTHI NepeBoja. Pa3BuTre HaBBIKOB IEpeBOAA IO
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TeMme "XuMuueckas TEXHOJIOTHA".

4. O0beM y4eOHOM JUCHUIIMHBI

Bcero 7 cemecTp 8 cemecTp
Bunbl yueoHoii paGoTsI 3a4. e/I. B axan. 3a4. e, B axan. 3a4. eI. B ARAR.
yacax yacax yacax
O01mast Tpy10eMKOCTh
U CHUTIHHBI M0 Y4eOHOMY IUIaHy 4 144 2 72 2 72
KonrakThas padora (KP): 1,8 64 0,9 32 0,9 32
[Ipaktuueckue 3austus (I13) 1,8 64 0,9 32 0,9 32
CamocrositebHas padora (CP) 2,2 80 1,1 40 1,1 40
CamMocTosATEIbHOE U3YUYEHHE
pa3/1e10B AUCIUITAHBL 2,2 80 1,1 40 1,1 40
Buj konTpoas: 3a4er 3a4er
Bcero 7 cemecTp 8 cemecTp
Bunel yueoHoii padoTnbi B3auy. |Bacrp. |B3ay. [Bacrp. | B3ay. [Bactp.
el. yacax el. yacax el. yacax
O01as Tpy10eMKOCTh
AUCHUTIMHBI M0 Y4eOHOMY IUIaHY 4 108 2 54 2 54
Konrakthas padora (KP): 1,8 48 0,9 24 0,9 24
[TpaxkTiueckue 3ausatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTebHas padora (CP) 2,2 60 1,1 30 1,1 30
CamMocTosATeIbHOE U3YUYEHHE
pa3esioB TUCHIUTIIHHBI 2,2 60 1,1 30 1,1 30
Bua konTpos: 3auer 3aver
AHHOTanus paboyeil mporpaMMbl JUCITUTUTMHBI
«PDpaHy3CKHH A3BIK»
1. Heap DuCUMIVIMHBI — MPUOOpETeHHE O00yYaroImMUMucsa oO0IIeld, KOMMYHUKATUBHOU H

npoecCHOHANBPHOM KOMIETEHLIUH, YpOBEHb KOTOPBIX Ha OTAEIbHBIX JTamax sS3bIKOBOM
MOJTOTOBKM IO3BOJISIET BBINOJHATH Pa3InYHbIE BHJBI MPO(ECCHOHATBHO OPUEHTHPOBAHHOTO
IIEPEBO/A B POU3BOJICTBEHHON U HAYYHOH AESATEIBHOCTH.

2. B pesyabTare M3ydeHHsl THCHUILUIMHBI O0ydawoumiics M0 mporpaMMe CrnenuajuTeTa

JOJIKEH:
Obnadams CIEaYIONIMMA KOMIIETEHIIASMH:

®opMupyeMble KOMIIETEH U

NHaukaTopbl 10CTHKEHUS KOMIIETeHIIUT

'YK-4. CniocobeH npuUMeHsTh COBPEMEHHbIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIC
Ha MHOCTPAHHOM (BbIX) si3bIKe(ax), s
aKaJeMUYECKOT0 U MPOo(hecCHOHATBHOTO
B3aUMO/JICHCTBHUS

YK- 4.2. Cocrasisier, NEPEBOAUT M|
pelaKkTUpyeT pa3InyHble aKaJeMUYeCKUe
TeKCThI (pedeparsl, dcce, 0030pbl, CTaThU M|
T.1.)

YK-4.4. AprymMeHTHpOBaHHO U
KOHCTPYKTHBHO OTCTaMBAET CBOW IMO3UIMH U
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MACHU B AKaACMHUYCCKUX H

podeccnoHanbHbIX JUCKYCCHSX HA
roCy1apCTBEHHOM si3bIke PD 1 nHOCTpaHHOM|
SI3BIKE

[MK-2-1.2 AHanu3upyeT u 00o0maer
PE3YJIbTAThI MATEHTHOTO MOUCKA TI0
TEMaTHKE TPOCKTa B BEIOPAHHOM 00J1acTH
XUMHUHU (XUMHYECKOU TEXHOJIOTHH )

I[IK-2-1  CnocoGeH  MpOBOAWTH  IMATEHTHOA
MH(POPMALIMOHHBIE HCCIEIOBaHUA B BBIOPAHHOU
00J1aCTH XUMHUH H/WJIH CMEKHBIX HayK

B pesynbTaTe n3ydeHus JUCHUILIUHBI 00Y4aroIuics JOKEH:

3uamo:
— OCHOBHBIE ~ CIOCOOBI ~ COYETAaeMOCTH  JIGKCMYECKMX  €IMHHUIl M  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;
- pyCCKHE SKBUBAJIEHThl OCHOBHBIX CJIOB M BBIPAKEHUN PEUU B MPOLECCE MEKIMUYHOCTHOTO
U MEXKYJIbTYPHOI'O B3aUMOJICICTBHUS;
— OCHOBHBI€ IIPUEMBI U METOIbI pePEPUPOBAHNS U AaHHOTUPOBAHUS JIUTEPATYPHI;
— IIACCUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM 4YHCJE OOIIEHAyYHYI0 U CHEIHAJIbHYIO
TEPMHHOJIOTHI0, HEOOXOIMMYIO /171l padOThI HaJl TUIIOBBIMHU TEKCTAMU;
- pUEMbI padOThI C OPUTHHATILHON JIUTEPATypPOl HA HHOCTPAHHOM SI3BIKE.

Ymemo:
- paboTaTh C OPUTMHAIBHON JINTEPATYPOIl HA HHOCTPAHHOM $I3BIKE;
— paboTath co croBapeM;
— BECTU NEPENUCKY Ha MU3yYaeMOM SI3bIKE C II€JIbI0 MEKIMYHOCTHOIO U MEXKYJIBTYPHOTO
B3aUMO/ICUCTBUS;
- BECTH PEUYEBYIO JIEATEILHOCTh IPUMEHHUTENBHO K cdepe OBITOBON M MPodecCHOHATBHOM
KOMMYHUKAaIUU.

Bnaoemu:
- MHOCTPAaHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOIO M MEXKYJIbTYpHOI'O OOILEHHUS,
HaBbIKAMH M YMEHHSMHU pEUYEBOH JEATENbHOCTH TNPUMEHUTENBHO K cdepe ObITOBOM u
npoeccuoHaNbHOM KOMMYHHUKAIIMU, OCHOBaMH IyOJIUYHOMN peuH;
— OCHOBaMHU peepUpOBaHUS U AaHHOTUPOBAHUS JUTEPATYPhl HA U3y4YaeMOM MHOCTPAHHOM
A3BIKE.

3. Kpatkoe coaep:kaHue TMCHUTIMHBI:
Beeoenue. [lpeameT u posib UHOCTPAHHOTO SI3bIKA.
Mooyne 1. |. 'pammaTuyeckue TpyITHOCTH U3y4aeMOro s3bIKa:
1.1 JInynble, TPUTSHKATEINBHBIE U TPOYHE MECTOMMEHHUSI.
1.2 Tlopsiiok C1IOB B MPEATIOKEHUH.
Mooyne 2. 1. UreHne TeMaTH4eCKuX TEKCTOB:
2.1. Beegeunne B CliennaibHOCTh
2.2 JI1. . Mennenees
2.3. PXTY um. . . Menneneena
Mooyne 3. 111. IlpakTuka yCTHOH peuu 1Mo TeMam:
3.1. «I'oBopuM 0 ceGey,
3.2. «B ropoze»,
3.3. «PaiioH, T€ 5 )KUBY».
3.4. MoHoJorHuecKas peub M0 TEME «O cedey.
Mooyns 4. |. 'paMmaTuyecKue TPyIHOCTH U3y4aeMOro S3bIKa:
4.1. U"upuHUTHUB.
4.2. BunoBpeMeHHBIEe ()OPMBI TI1aroJIoB.
Mooyne 5. 1l. H3yuatoniee 4YTeHHE HAy4YHO-TIOMYJSPHBIX TEKCTOB MO BBIOpaHHON
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CHELHUATbHOCTH.

[IpumepHass Tematuka TeKCTOB: «DyHAaMEHTalbHas XUMHUS M HAy4YHBIC METOIBI»,
«[IpuxnagHas XuMusl Ha IPOU3BOJICTBEN.

Mooynw 6. 111. IlpakTuka yCTHON pedn 1o TeMe

6.1. «CmyoeHnueckas scusmby.

6.2. «MI3MepeHus B XUMUYECKOH J1abopaTopum»

Mooyne 7. |. 'pammaTUyecKkue TPy IHOCTH U3y4aeMOro s3bIKa:

7.1. Ilpnuacrus.

7.2. CocnaraTesibHOE HAKJIOHEHHE.

Mooyne 8. |l. U3yuaromee uTeHre TEKCTOB 10 TeMaTuke: «CrennanbHas 1abopaTopusy,
«V3mMepeHus B crienualbHON 1abopaTopum.

Mooyns 9. lll. Tlpaktuka yctHOW peun 1o Temam: «CTpaHa H3y4aeMOTO SI3BIKay,
«[IpoBenenue 1e10BoOM BCTpeun», «3aKIF0UEHUE KOHTPAKTa.

4. O0beM y4eOHOMH JUCIUIJIMHBI

Bcero 5 cemecTp 6 cemecTp
Buab1 yueoHoii pa6oThi 3a4. ejl. B axaz. 3au4. e B axan. 3a4. el. B ascax.
yacax Jacax Jacax
O01as Tpy10eMKOCTh
MUCIHUILTUHBI 110 Y4eOHOMY IIaHy 4 144 2 2 2 72
KonraktHas padora (KP): 2,7 96 1,3 48 1,3 48
Jlexiu (J1) 1,8 64 0,9 32 0,9 32
[TpakTaeckue 3austus (I13) 0,9 32 0,4 16 0,4 16
CamocrosiTtesbHas padora (CP) 1,3 48 0,7 24 0,7 24
Bujx xoHTpos: 3ayeT 3ayer ¢ oLeHKOI
Bcero 5 cemecTp 6 cemecTp
Buab1 yue6Hoii paGoThI B 3au. B actp. |B3au. |Bacrp. | B3au. [Bacrp.
el. yacax el. yacax el. yacax
O01as Tpy10eMKOCTh
AMCHUILTHHBI 110 Y4eOHOMY IIaHY 4 108 2 54 2 54
KounrakTHas padora (KP): 2,7 72 1,3 36 1,3 36
Jlexinu (J1) 1,8 48 0,9 24 0,9 24
[Mpaktuyeckue 3austus (113) 0,9 24 0,4 12 0,4 12
CamocrositesibHas padora (CP) 1,3 36 0,7 18 0,7 18
Bua konTpos: 3a4eT 3adeT ¢ OEHKOM

5. TPEBOBAHMUSA K YCJIOBUSAM PEAJIN3ALIUA TPOT'PAMMBICIIELIMAJIMTETA

5.1. TpeGoBaHuUs K KaJpPOBBIM YCJI0BUAM
511 Peanm3zanust mporpaMmbl CrielUaITeTa 00ECIIEYNBACTCS MEAarOrMIECKUMH
paboTHukamMu OpraHuzaiuu, a TaKKe JUIAMH, MPHUBJICKAEMBIMU K pealu3allud MPOTrPaMMBbI
CHeIHaINTeTa HA HHBIX YCIIOBHSX.
512 KBamuduxarmmss nemarorudecknx paboTHUKOB OpraHuzanuu — JOJKHA
OTBeYaTh  KBATM(PHUKAIMOHHBIM  TPeOOBaHWSAM, YKa3aHHBIM B  KBAIH(HUKAIIMOHHBIX
CIIPaBOYHHKAX, U (MJIH) Mpo(decCHOHANBHBIX CTaHAapTax (TpU HATUYUH).
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513 He wmenee 70 mporeHTOB YHCICHHOCTH TEAArOormdecKux pabOTHUKOB
Opranuzanuy, y4acTBYIOIIUX B pEaM3AIMK MPOTPAMMEI CTICIIMATTUTETA, U JIUII, MPUBIECKAEMBIX
K pealu3aldd NporpaMMbl CHEIUAINTETa HAa HWHBIX YCIOBHSX (MCXOAS W3 KOJHYECTBA
3aMEIAEMBIX CTaBOK, IPUBEICHHOTO K IIEJIOYMCIICHHBIM 3HAYCHUSIM), TOJKHBI BECTH HAYYHYIO,
y4eOHO-METOMYECKYI0 U (WJIM) TPaKTUYECKYI0 padoTy, COOTBETCTBYIOIIYIO MPODHIIIO
MPENo1aBaeMON TUCHUILTUHBI(MOTYJISA).

514 He wmenee 5 TIpOLICHTOB YHCICHHOCTH IE€JArOTHYCCKUX PaOOTHUKOB
Opranuzanuy, y4acTBYIOIIUX B pEATM3AIMH MPOTPAMMEI CIICIIMATTUTETA, U JIUII, PUBICKAEMBIX
K pealu3allid NporpaMMbl CHEIUAINTETa HAa HWHBIX YCIOBHSX (MCXOAS W3 KOJHYECTBA
3aMEIIAEMBbIX CTaBOK, TNPUBEICHHOTO K IICJIOYMCICHHBIM 3HAYEHUsIM), IOJDKHBI SIBISATHCS
PYKOBOAMUTENSAMU M (WIK) paOOTHUKAMU HMHBIX OpraHU3aluii, OCYIIECTBISIONIMMU TPYIOBYIO
JIESTEIbHOCTh B IpOo(ecCHOHANnbHOW  cdepe, COOTBETCTBYIOMIEH  MpodecCHOHATHHON
NESTENIbHOCTH, K KOTOpPOM TOTOBSATCS BBITYCKHUKHA (MMETh cTax paboThl B JaHHOU
npodeccuoHaIbHOM cepe He MeHee 3 JIeT).

515. He wmenee 60 mnpoIeHTOB YMCIEHHOCTH TIEAarorMuecKuX paOOTHUKOB
Opranuzanuy ¥ Jidil, TPUBIEKAeMBIX K 00pa3oBaTebHON JeATeNbHOCTH Opranu3ainuyd Ha UHBIX
yCIOBUAX (MCXOMSI U3 KOJMYECTBA 3aMENIAaCMBIX CTaBOK, MPHBEIACHHOTO K IEIOYHCICHHBIM
3HAYEHUSIM), JIOJDKHBI UMETh YUEHYIO CTENEHb (B TOM YHCIIE YYEHYIO CTEMEHb, IMOTYYCHHYIO B
MHOCTPaHHOM I'OCy/IapCTBE U Npu3HaBaeMyto B Poccuiickoil denepanun) u (Mim) yueHOE 3BaHUE
(B TOM uuClie y4yeHOe 3BaHHUE, MOJyYeHHOE B MHOCTPAaHHOM TOCYAAapCTBE U MPU3HABAEMOE B
Poccuiickoit deneparun).

5.2. MaTepuajabHO-TeXHHYECKOe obecneyeHue

MarepuanpHo-TeXHHYECKasi 0a3a  YHHUBEPCHUTETa  COOTBETCTBYET  JICHCTBYIOIIUM
OPOTUBOMOXAPHBIM TpaBWjIaM © HoOpMaM H oOecreyrBaeT TMPOBEJCHHE BCEX BHJIOB
JUCHUATUTMHAPHON W MEKAMCUMIUIMHAPHOW  TMOJATOTOBKHM, TNPAKTUYECKOHM W HAy4HO-
HCCJIEIOBATENBCKOM pabOThl 00YYArOIIMXCS, TPEIYCMOTPEHHBIX YU€OHBIM TLIAHOM.

[lepeuenps MaTepuatbHO-TEXHHUYECKOTO 00ECIICUCHHUS BKITFOUALT:

- y4eOHbIe ayIUTOPUM IJI MPOBENCHHs Y4EOHBIX 3aHATHH, MpPEIyCMOTPEHHBIX
IpOTPaMMOM  CTIEIMAINTETA, OCHALICHHBIE OOOPYIOBAaHHEM M TEXHUYECKUMH CpPEIACTBAMHU
00y4YeHHMsI, COCTaB KOTOPBIX OMpeAessieTcs B pabouynx nporpaMmax JUCUUIUIHH(MOayIIek);

- 7abopaTOpHbIE MOMEUICHHS, OCHAIIEHHOCTh M YCJIOBHA pPabOTHI B KOTOPBIX
00y4aroImuxcst COOTBETCTBYIOT TPeOOBaHUAM TEXHUKU 0€30IaCHOCTU MO PaboTe ¢ XUMHUYECKUMHU
pEeaKTHBaMU;

- MOMEIICHUsT Ui CaMOCTOSATENIbHOM paboThl 00yd4aromuxcs, OCHAIeHHBIE
KOMITHIOTEPHON TEXHUKON C BOBMOKHOCTBIO MOJIKITIOUEHUS K ceT «VHTEepHeT» U 00ecredeHneM
JIOCTYTIA B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTeNnbHyko cpeny OpraHnusanuu.

MartepuanbHo-TexHuueckoe obecneuenne OOIl cneunanuTera MO  HaIMpaBIEHUIO
noarotoBku 04.05.01 - @ynnameHTalIbHAS ¥ NPUKIAIHAS XUMUS, CIICHUATU3ALIHS
«OpraHuueckasi XuMUs BKITIOUALT:

5.2.1. Obopyoosanue, neodxo00umoe 6 06pazosamenbHoM npoyecce

Croucok 000pyIOBaHHBIX Y4YEOHBIX KAaOMHETOB M OOBEKTOB [JII  TIPOBEICHHS
NPaKTUYeCKUX 3aHATHUH 1o oOpa3oBartenbHoi mporpamme 04.05.01-dynnamenranpHas u
NpUKIaJHAs XUMHUS JJIs YIOBJIETBOPUTENBHOIO oOOecredeHuss o0pa3oBaTeIbHOro Ipoliecca
NPUBEJICH HIDKE!

HaumeHnoBaHue 000py10BaHHBIX y4eOHbBIX

Ne ni/n| [IpeameTsl, IMCHUNTHHBI (MOLYJIH) Ka0MHETOB, 00bEKTOB /1JIs1 NPOBEICHUS

B COOTBETCTBHH € Y4eOHbIM IJIAHOM NMPaKTHYECKUX

3aHATHH C IepeYHeM OCHOBHOI0 000py10BaAHUA
U/WJIM NPOrPaMMHOI0 o0ecnevyeHus
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JlaGopaTopHbIie pabOTHI IO

1 mucnurmaaM Y11

Hayunas uccnenoBarenbckas pabora
B CEMecTpe

YueOHble 1 HayuyHble Jaboparopun Ne 1413, 11416,

1411, U429, U432, 434, 436, 1440, 11448, K710,

K714, K810, K824, K906, K711, K712, K713.
[lepeueHb OCHOBHOTO 0OOPYIOBAHMUS:

cymmiabHbIe mKadsl (3 mr.);

BHITSDKHBIC IKadb! (14 mit.);

MarHUTHBIE MeIaJIKu ¢ oborpeBom (10 mir.);

TepMOCTaTHPYyEMBbIE BOIsIHbIC OaHu (4 mT.);

poTopHbIe ucnaputenu (4 mr.);

- BeChl aHAIMTUYECKHE TabopaTopHbIe /10 4 3HaKa

rocJje 3ansaToi (3 mr.);

BEChI J1aAOOPaTOPHBIE 10 2 3H. MOCIE 3araToi (2 mrT.);

-muKkpoBosiHOBas ycranoBka CEM DU 9369 (CIIIA) B

KOMILJIEKTE C KOMIIPECCOPOM CXKATOTO BO3IYyXa;

- mpubop I ONpeaesieHHs  TeMIlepaTyphl

[IaBJICHUS,

HOHO-METpPHI (31IT.);

KOHTYKTOMETD;

-MEIIAIIKA BEPXHEIPUBOIAHBIC (2 IIIT.);

-Kosi0oHarpeBarenu (4 mir.);

Y ®-nammna (2mir.);

XOJIOMIIBHUK (211IT.);

YV nbTpa3zBykoBasi-6ans (1mr.).

JlabGoparopHas 1ieHTpudyra st MUKPOIIPOOHPOK — 2

[1IT.

JlaGoparopras nenTpudyra — 1 mr.

BECHl aHATMTHYECKHUE (211T.);

CylIMIbHbIE KAl (71IT.);

MarHUTHBIE MEIIANKH (2511T.);

mabopaTopHast Mocya;

[POTOPHO-TIIIEHOYHBIE HCTIAPUTETH(OIIT. );

DIIEKTPOTUIATKY;

7. mpuOop AJis ompeAeNeHus] TeMIepaTyphbl

miaBineuus [1TII-M;

pedpakToMeTpsl (21IT. )

Crnenuanu3upoBaHHOE 000PYAOBaHHE.

Jnsa ananmM3a BewIECTB, IOJIYYEHHBIX B pE3yJbTAaTe IPOBEIACHHBIX HCCICIOBAaHUN B
paMKax yueOHOI Hay4HO-MCCIIEe0BATENbCKON paboThl, KBATU(UKALMOHHONW BBITYCKHOM pabOThI
WIM TPOBENEHUS MPAKTUKYMOB MO y4eOHBIM Kypcam: «Opranuyeckas XUMHs», «DPU3nUYecKue
METO/Abl HCCIeNoBaHMW» Ha 0a3e Kadeap UMEOTCs 000pylIOBaHHBIE AaHAIUTUYECKHE

nabopaTopum:

-T"a3oBb1it xpomarorpad Kpucrann-2000M ¢ rmiraMeHHO-MOHU3AIMOHHBIM JIETEKTOPOM

-XunkoctHoit xpomatorpad LaChrom

-Cnekrpodoromerpsr Specord M40, Cd-2000
-JlamunHapHsblii mkad g OnoncnsiTanuii Jlaboparopus xapenpst XTEMIT (madoparopus 906)

-Cnekrpodoromerp CINTRA 101-404

-Cucrema KanuuisipHoro aekrpodopesa «Kamenb-105M»
-xpomarorpadsl MUKpPOKOJIOHOUYHBIE C yrpaBisiomumu HoyTOykamu («MUJIMXPOM A-02 — 2
mt., «<AJIBOAXPOM» - 1 mit.) (3A0 «MHcTUTYT XpomaTorpaduny», r. HoBocubupck);
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B pamkax ¢unmana xadenpsr corpynuunuator ¢ ®I'BYH MOX um. H. . 3emurckoro
PAH na 6a3e, KOTOpOro CTyaeHTHl IPUOOPETAIOT HEOOXOAWMBIE HABBIKM PA0OTHI, BBIMOJIHSS
ydeOHbIE Hay4HO-HCCIIEIOBAaTEIbCKUE M KBanu(puKanuoHHbie paboTel. Ha 6aze MOX PAH
CO3/1aH IEHTP KOJUIEKTHBHOTO TOJIb30BaHUS (PU3NYECKUMHU METOAAMU HCCIIEIOBAHUS CTPOCHUS
BElIECTBA — HEKOMMEPYECKOE MPEANPUSITHE.

[lpy mpoBeACHMH HCCIEAOBAaHUHM OOydYaromuMecss MMEIOT BO3MOXKHOCTh — TaKKe
UCIIONIb30BaTh Bce mpubopbl lleHTpa KoiekTuBHOrO wucnoib3oBanuss PXTY wum. 1. W.
Menneneesa.

5.2.2. Yueono-naznaouvie nocoous:
KoMIUIeKTsl IUTaKaToOB M CJIAMIOB K JICKIIMOHHBIM KypcaM, o00pa3isl Haubolee
pacipoCTpaHEHHBIX MPUPOTHBIX MUHEPAJIOB, MPOCTHIX U CIOXKHBIX BEIIECTB, MOJICTH CTPYKTYP
HEOPraHMYECKUX M OPraHUYECKHX COCIUHEHUM.

5.2.3. Komnsromeput, ungpopmayuoHno-meneKoMmyHUKAyUoHHble cemu, annapammuo-
npozpammuble u ayouoeu3yaibHvle CPeOCmea:

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIe mpourpeiBatensmu CD u DVD,
NpPUHTEPAMH ©  MPOTPAMMHBIMH  CPEICTBAMH, TIPOCKTOPHI, JSKPAHBI, AYJAUTOPHH CO
CTallMOHAPHBIMHU KOMILIEKCAMH OTOOpaKeHHSI MHPOPMAIIUHU C 0000 AIEKTPOHHOTO HOCUTEIIS;
KOITUPOBAJILHBIC allllapaThl; JOKAIbHAS CETh C BBIXOJ0M B VIHTEpHET.

5.2.4. Jluyensuonnoe npozpammmuoe obecneuenue
Opranuzanun oOecniedeHa HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
PacIpoCTPaHsIEMOro MPOrPAaMMHOTO 00ECIICYCHHUsI, B TOM YUCIIC OTEYECTBEHHOTO IMPOU3BOJICTBA,
COCTaB KOTOPOTO OTpeAessieTcss B pado4YnuX MporpaMmax AMCUUIUIMH U MOUICKHUT OOHOBICHHIO
pU HEOOXOTUMOCTH.

5.2.5. Ileuammnyie u 31eKmpoHHble 00PA306amebHblE U UHPOPMAUUOHHDLE PECYPChL:

NHpopMallnoHHO-METOJUYECKHE MaTepuanbl: ydyeOHble MOCOOMsS MO JUCHUIUIMHAM;
METOAMYECKHE PEKOMEHJAIMM K TPAKTUYECKUM 3aHATUSAM; pa3JaTO4YHbIM Marepuanl K
JIEKIIMOHHBIM KypcaM; 3JIEKTPOHHBIE YUeOHbIe W3JaHHUs 10 AUCIUIUIMHAM, HAYIHO-TIONYJISIPHBIC
AIIEKTPOHHBIE U3/IaHUSL.

OneKTpOHHbIE 00pa30BaTeIbHBIE PECYPCHl: KadeapanbHble OMOIUOTEKH 3JE€KTPOHHBIX
U3JaHUH 10 JAUCHUIUIMHAM; 3JIEKTPOHHBIE IPE3EHTALUU K pasfenam JIeKIHOHHBIX KYPCOB;
y4aeOHO-MeTOoIMUecKre pa3paboTku Kadenp B SIEKTPOHHOM BHUJE, pa3MEIICHHbIE Ha calTax
Kadeap QaxynabTeTa €CTECTBEHHBIX HayK; CIIPaBOYHbIE MaTepHalibl B IIEYATHOM U 3JIEKTPOHHOM
BHUJIEC TIO CTPOCHHUIO U CBOMICTBAM BEILIECTB.

5.3. YueO0HO-MeTOANYECKOE 00ecIieueHne

Jlns peanusanuy OCHOBHOM 0Opa3oBaTeNbHOM NMPOrpaMMbl MOJATOTOBKU MO NpOrpaMme
cneruanurera no HamparieHuo noarotoBku 04.05.01 - dyngameHtanpHas W MPUKIAIHAS
XuMus, crennanuzanus «OpraHudeckas XUMHS» HCIOIB3YIOTCS (GOHAB Y4eOHOU, ydeOHO-
METOANYECKON, HAYYHO, MepHOANMYECKON HayYHO-TEXHUYECKOH uTepaTypbl MHpopmamonHo-
6ubmuoreynoro uentpa (UBL) PXTY wum. JI. . MenneneeBa u kadeap, y4yacTBYIOIIUX B
peanu3aly IporpaMMal.

Undpopmannonno-6udanoreunsiii nentp PXTY um. JI. Y. MenneneeBa obecrneunBaer
UHPOPMALIMOHHYIO  TOJIEPKKY  pealM3allii  MPOrpaMMbl, COAEUCTBYET  MOATOTOBKE
BBICOKOKBTN()UITUPOBAHHBIX ~ CHEIMAINCTOB, COBEPIICHCTBOBAHWUIO y4eOHOTO Ipolecca,
HAYYHO-UCCIIEJOBATEIbCKON PabOoThl, CIOCOOCTBYET PA3BUTHIO MPO(HECCHOHAIBHONW KYJIbTYPHI
OyIylIero crenuaiiucTa.

WBL][ ynuBepcurera oOecrneunBaeT OOYy4YalOIMIMXCS OCHOBHOM ydeOHOHM, ydeOHO-
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METOJMYECKOM W HAyYHOW JIMTEpaTypod, HEOOXOAWMOW IS peaiu3allid ¥ KadyeCTBEHHOTO
OCBOCHMS 00YUaIOMIMMUCS 10 MPOrpaMMe CIeHUaINTeTa 00pa30BaTEeIbHOrO Mpolecca Mo BCeM
JTUCIUIUIMHAM ~OCHOBHOM 00pa3oBaTENbHOM IMPOrpaMMbl MOJATOTOBKHM — CIIELMATIUCTOB IO
HanpasieHuto noaroroBku 04.05.01 - dyngameHTanbHas U MPUKIIAIHAS XUMUS, CIICIIAATH3ALNs
«Opranuyeckas XUMHUS.

O6wvem muorootpacieBoro (onma MBI wa 01. 01.2020 r. cocraBiser 1 708 372 ok3.
U3IaHUHN.

@®oHj y4yeOHOM M Y4eOHO-METOAMYECKOH JINTEpaTypbl YKOMILJIEKTOBAH I1€YaTHBIMU
U3JIaHUSIMU U3 pacuera He MeHee 0, 25 sKk3eMIUIsIpa KaKI0ro U3 W3/IaHuM, YKa3aHHBIX B paboumx
nporpaMMax JUCHHUIUIMH (MOJyJei), MpakTUK, Ha OIHOTO OOYYaroIIerocss M3 YWCiIa JIHII,
OJIHOBPEMEHHO OCBAMBAIOUIMX COOTBETCTBYIOLIYIO AMCHMUIUIUHY (pa3fen), MpOXOIsIINX
COOTBETCTBYIOIIYIO MTPAKTUKY.

OOyuarommiicss oOecredeH J0CTynoM (yAaJeHHBIM JOCTYIIOM) K COBPEMEHHBIM
npodeccHOHaIbHBIM 0a3aM JaHHBIX M HMH()OPMAIIMOHHBIM CHPAaBOYHBIM CHUCTEMaM, COCTaB
KOTOpBIX OIpejaensieTcss B paboyux MporpaMMmax AUCHUIUIMH (MOAyled) U TOJJIeKHUT
OOHOBJICHHUIO (TPY HEOOXOAUMOCTH).

NudopmaninoHHO-OMOIMOTEYHBI IIEHTp OOECHeurBaeT CaMOCTOSTENbHYI0 pPadoTy
Oo0y4JaromuXxcsi B UWTAIbHBIX 3aJlaX, MPEAOCTAaBISISl IIUPOKHM BBIOOP JUTEPATyphl IO
aKTyaJbHBIM HANpPaBICHUSAM, a TaKkKe OOECleYnBaeT IOCTYN K NpodecCHOHATBHBIM 0a3zam
JTAHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM U MTOMCKOBBIM CUCTEMAaM.

Kaxnapiii oOyuaroiuiicss o0ecriedeH cBOOOAHBIM JAOCTYIIOM M3 JIFOOOH TOYKHU, B KOTOPOU
uMeeTcsl JOoCTynm K cetu VIHTepHeT, K d3IeKTpoHHO-OmOnuoreuHoit cucreme (OBC)
YHUBepcUTETa, KOTOpas CONEPXKHUT pAa3JIMYHble U3JaHUSA 10 OCHOBHBIM H3Y4aeMbIM
JTUCIUILIMHAM U chopMHpOBaHa MO COTJIACOBAHHIO C MpaBooOagaTesiiMu y4eOHOl U yueOHO-
METOAMYECKOH JINTEPaTyPHI.

Jns  Oomee MOMHOTO W OMEPATHBHOTO  CIPABOYHO-OMOIHOrpaduuecKkoro  u
uHpopmanmonHoro oocnyxuanus B MBIl peanuzoBaHa TEXHOJOTHS AJIEKTPOHHOW JTOCTaBKHU
JOKYMEHTOB.

Dnexmponnsie uHpopmayuonHnvle pecypcol, UCHOIb3yeMble 8 npoyecce 00y4eHus

XapakTepucTuka
PexBusuTh 1O0rOBOpa (HOMED, AaTa
. . 6ubnuoreyHoro GpoHxaa,
DIIEeKTPOHHBIN 3aKJIIOYEHUs, CPOK JICHCTBUS), CChIIIKA Ha
Ne N JOCTYI K KOTOPOMY
pecypc cait ObC, cymma 10roBopa, KOJIM4eCTBO
o MPEI0CTABIISACTCA
KITFOUei
JIOTOBOPOM
1. DNEeKTPOHHO- [IpuHaIe)KHOCTD - CTOPOHHSIS Komnexuuu: «Xumusi» -
OunobInoreyHas PexBU3UTHI JIOroBOpa - OO0 | u3ag-Ba HOT,
cucrema (9bC) «3narensctBO «Jlanby», moroop Ne 33. «XUMHSD) - A31-Ba
«JTAHb» 03-P-2. 0-1775/2-10 JlaGoparopust 3HAHUMH,
ot 26. 09.2019r. «Xummst» - H3A-Ba
Cymma jiorosopa — 642 083-68 «JIAHb», «XHUMHSI»-
Cpox peiictBus ¢ «26» centsops 2019r. | KHUTY (Kasauckuii
o «25» centsi6ps 2020r. HallHOHAJIbHBIN
Cceuika Ha caiit DOBC — http://e. | HCCICIOBATCILCKUH
lanbook.com TEXHOJIOTMYECKHI
KomnuectBo wimrowed - pgoctyn ISt YHHUBEPCHUTET), «XUMHUA» -
3apEerHCTPUPOBAHHBIX  moJb3oBateneii | H34-Ba  DUIMATIIMT»,
PXTY c mto60ro koMmproTepa. «udopmaruka» - u3x-Ba
JIOTIOTHUTENBHBII «JIAHb»,
JloroBop Ne 33. 03-P-3.1-2217/2020 or | «VH(popmaTnkax-
02. 03.2020 r. HaronanpHslii
Cymma jrorosopa- 30 994-52 OTKpBITEI YHUBEPCUTET
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http://e.lanbook.com/
http://e.lanbook.com/

Cpok neiicTBus «HTYHUT»,

¢ «02» mapta 2020 1. «Hx)eHepHo-

1o «25» centsi6ps 2020 r. TEXHUYECKHE HayKH'-u3[-

Cceuika Ha cait DOBC - http://e. | Ba «JIAHb»,

lanbook.com «Teopernyeckas

KomuuecTBo Kimrouedd - AoCTyn Ui | MEXaHHKa»-U3/-Ba

3apEruCTPUPOBAHHBIX nosnb3oBareneit | «JIAHb», Dxonomuka u

PXTY ¢ mroboro kommneroTepa. MEHEHKMEHT - U3I-Ba
Hamkos u K. , a Takxe
OT/CNIbHBIC W3JaHUA B
COOTBETCTBUU c
JloroBopom.

DIEKTPOHHO - [IpunamiexxHocth  —  cOOCTBEHHAs | DJIGKTPOHHBIE BEPCHH
OoubnuoreyHas PXTY. y4€OHBIX ¥ Hay4HBIX
cucrema UBIT Ccpika Ha caiir DOBC — http:/lib. | u3manuit aBropos PXTY
PXTY um. I. 1. | muctr.ru/ o Bcem OOIL
MenneneeBa (Ha Hoctyn s nmons3oBarenenn PXTY ¢
6aze AUBC J000T0 KOMITBIOTEPA.

«HpOucy)
HNudopmannonno | ITpuHaMIEKHOCTD CTOPOHHSISL. | DJIEKTPOHHAA

-CIIpaBOYHAs PexBusuthl koHTpakTa — OO0 O6ubIMOTEKa HOPMATHUBHO-
cucreMa «MHDOPMITPOEKT», KOHTPAKT N° | TEXHHMYECKUX U3JaHuH.
«TEXOKCIIEPT | 189-2647A/2019 Conepxur 6onee 40000
» «Hopwmsl, | Ot 09. 01.2020 . HallMOHATBHBIX
npaBuJa, Cymma norosopa — 601110-00 cranaaptoB u np. HT]]
CTaH/1apThl C «01» suBaps.2020 r.

Poccum». o «31» nexadbps 2020 r.

Ccpuika Ha caiit ObC — http://reforma.
kodeks.ru/reforma/

KonuuectBo kimrouedt — S5 mnuneH3uit +
JIOKaJbHBIA JOCTYH C KOMIBIOTEPOB
WBII.

DNeKTpOHHAs [IpuHagIeXHOCTD — CTOPOHHSIS
ounobamnoreka PexBuzutel goroopa — @DI'BY PI'b, Ijnempiifme Hofey;c};i
Juccepranui Jorosop Ne 33. 03-P-3.1-2173/2020 o N

nuccepranuii Poccuiickoit

(OB Cymma norosopa - 398 840-00 TocynapcTBeHHOf
PI'B). C «16» maprta 2020 1. R -

mo «15 » mapra 2021 r. '

Ccrinka Ha caiit 9BC — http://diss. rsl.ru/ | ¢ 1998 rToma - mo

KomnuectBo kmtouert — 10 nunensuii + CIICHHAIBHOCTSIM:

pacriedarka B HBILI. "IKOHOMHYECKHE Ha}’KI/I",
"FOpuanueckue Hayku',
"[lemarornueckne Hayku"
u "Tlcuxonoruueckue
Haykn';

¢ 2004 roma - mo BceMm
CHEIUATBHOCTSAM, KpoMe
MEAUIIHBI U (hapMaruy;

¢ 2007 roma - o BceM
CIIEIHAITBHOCTSIM,

BKJIrO4as pa6 OThI 110
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MeIUIIMHE U (hapMalluu.

b/ BUHUTMN | IIpunannexHOCTb CTOPOHHS,

PAH PexBusutel norosopa- BUHUTU PAH Kpynnenmas B Poccum
Jorosop Ne 33. 03-P-3.1-2047/2019 or | 6a3 TAHHBIX 10
25 despains 2020 T. €CTECTBCHHBIM, TOUYHBIM U
Cymma norosopa - 100 000-00 TEXHUYECKUM HayKaM.
C «25 » dpespans 2020 r. Bxrouaer MaTepHalIbl
1o «24 » ¢espans 2021 r. PXX (PedhepaTuBHOTO
Ccpuika Ha caiit- http://www. viniti.ru/ xypuana) BUHUTU ¢
KomuuectBo kmrouerd —  jokanbHbIH | 1981 r. O6mmuii o66em B/
nocTym aiis monb3oBareneit PXTY B - Oomee 28  miH.
WBI PXTY. JIOKYMEHTOB

Hayusno- [TprHAAIEKHOCTD — CTOPOHHSIS Hayuynas  smekTpoHHas

AJIEKTPOHHAS PexBu3uTHI OTOBOpA — oubimoreka

6ubnuoreka 000 Hayunas anekrponHas | eELIBRARY.ru - aro

«eLibrary.ruy. oubnmoreka, KpYIMHEUIINI pocCuicKuii
norosop Ne 33. 03-P-3.1 2087/2019 uHGOPMAIIMOHHO-

Cymma norosopa — 1100017-00

C «01» suBaps 2020 .

o «31» nexabps 2020 r.

Ccpuika Ha caiit — http://elibrary.ru
KonuyectBo wimroueit — moctym  uis
noss3oBarencii PXTY mo ip-agpecam
HEOTrpaHHYCH.

AHAJTMTHYCCKHI MTOpTAIl B
obnactu HayKH,
TEXHOJIOTUH, MEIUIIUHBI U
obOpa3oBaHusl,
coJiepKaIuii peepaTsl 1
MOJIHBIE TEKCTHI Oojee 29
MJIH Hay4YHBIX CTaTe U
nyOnuKanuii, B TOM 4uciie
AIIEKTPOHHbBIE BEpCUU
6omnee 5600 poccuiickmx
HAYYHO-TEXHHYECKHIX
KYypHaJIOB

CrnpaBouHo-
IIpaBOBast
cucreMa
«Koncynprant+y,

[TpuHAIIEKHOCTH CTOPOHHSIS-

Horosop Ne 174-2473A/2019

0T 26.12.2019 1.

Cymma noroBopa - 927 029-80

C «01» suBaps 2020 .

o «31» nexadps 2020 r.

Ccblika Ha caiT-

http://www. consultant.ru/

KonunuectBo KIIIOUen — 50
MOJIb30BaTEAbCKUX  JIMIIEH3WH 1Mo  ip-
ajzpecam.

CripaBouHO-TIpaBOBast
cucrema
3aKOHOAATEILCTBY
Poccuiickoit @enepanuu.

1o

CnpaBouHo-
IIpaBoBast
cucrTema
«["apa"T»

IIpuHaaAIEKHOCTH CTOPOHHSIS
Horosop Nel166-2352A/2019
ot 23.12.2019 1.

Cymma noroBopa - 603 949-84
C «01» saBaps 2020 .
nexabpst 2020 r.

Ccoinka Ha cait — http://www. garant.ru/
KonunuecTBo KIIIOuei — 50
MOJIb30BaTEIbCKUX  JIMIICH3W 1Mo  Ip-
ajipecam.

o «31»

I"apanT CIIPaBOYHO-
IIpaBoBas  CHCTEMa  IIO
3aKOHOJATEIbCTBY

Poccuiickoit denepanuu.

ONEeKTpOHHO-
OubIMoTeUHas

[IpuHagiexxHoCTh CTOPOHHSSI-
«2nexTpoHHoe uznareasctso FOPAUTY

DnexTpoHHas OubIHoTeKa
Bkimouaer ©Oomee 5000
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cucrTema Jorosop Ne 33. 03-P-3.1-220/2020 HAaUMEHOBAHHIA

W3/1aTeNIbCTBA ot 16. 03.2020 1. YIeOHHKOB U  y4eOHBIX

"FOPAMT" Cymma norosopa - 324 000-00 nocoouit o BCEM
C «16» mapta 2020 r. oTpacisiM 3HaHUW A
no «15» mapta 2021 r. BCEX YPOBHEU
CchUika Ha CalT — po¢eCCHOHAIIBHOTO
https://biblio-online.ru/ 00pa3oBaHUsl OT BEAYIIHX
KonuuecTtBo kimroueld - [OCTyn AJisl | HAYYHBIX IKOJI c
3aperuCTPUPOBAHHBIX MOJIb30BaTeNel | CoOM0IeHuEeM
PXTY ¢ mroboro kommneroTepa. TpeboBaHM HOBBIX

®I'OCos.

10. | DnekTpoHHO- [IpunagiexxHocTh ctopouHsss-O00 | KomrmuiekT U3JIaHUH,
OoubnmoreyHas «[Tomutexpecypce» BXOJSIIMX B 06a3y JaHHBIX
cucreMa Jlorosop Ne 33. 03-P-3.1-218/2020 «DJEKTPOHHAS
«KoHcynbTanT Ot «16» mapta 2020 . o6ubimoreka
CTYJICHTa» Cymma noroBopa-36 500-00 TexHH4ueckoro BY3ay.

C «17 » mapra 2020 .

no « 16» mapra 2021 r

Ccpuika Ha cadt —  http://www.
studentlibrary.ru

KomnuectBo wiroued - jgoctyn s
3aperucTpUPOBAHHBIX MOJIb30BaTeNeH
PXTY ¢ noboro kommnerotepa.

11. | DnexTpoHHO- [IpuHaIe:KHOCTH CTOPOHHSIS- Konnexknus U3JaHuN
6ubnuoreyHas 000 «3HAHUYM», Y4eOHUKOB M  y4eOHBIX
cucreMa Horosop Ne 4309 »>6¢ 33. 03-P-3.1- nocoOuii 1o pa3IUMYHBIM
«ZNANIUM. 2215/2020 OoTpacisM 3HaHUM  JJIA
COM» oT «20» mapta 2020 1. BCEX YPOBHEU

Cymma norosopa-30 000-00 npodecCuoHaIbHOI0
C «20» mapra 2020 1. o0Opa3oBaHMUsl.

1o «19 » mapra 2021r.

Ccpuika Ha caiit — https://znanium.com/

KomnnyectBo kimtoueld - gocTynm  Juis

3aperUCTPUPOBAHHBIX MOJI30BaTENCH

PXTY c nt060ro koMIproTepa.

12. | Uadopmanmonno | [TpuHaanexHOCTb CTOPOHHSS- JucraHioHHas
-aHanuTtHueckas | OO0 «Hayunas JIEKTPOHHAS | MOJJIEPIKKa
cuctema Science | OubaroTeka MyOJIMKAIMOHHOM
Index Jorosop Ne SI0-364/19 33. 03-P-3.1- aKTHBHOCTH

2103/2019 nperno/iaBaTesneit
ot «17»despans 2020 r. YHUBEpCUTETA

Cymma norosopa-90 000-00

Cpok nericTBus

¢ «17» dpespans 2020 r.

no «16» despans 2021 r.

Ccpuika Ha caiit — http://elibrary.ru
KonmunuecTtBo kimtoueld —  JTOKaJIbHBIN
nocTyn At corpyaaukoB MBI

becnnarubie APXUBHBIC KOJUICKIINUH, HpI/I06peTCHHLIC MI/IH06pHay1(I/I AJIs1 BY30B.

«Science Classic» 1880-1996

1. ApxuB UzmarenscrBa American Association for the Advancement of Science. ITaker
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N

Apxus NUsnarensctBa Annual Reviews. ITaket «Full Collection» 1932-2005

Apxus nznarenscrBa Mucturyra pusnku (Benmukoopuranus). [Taker «Historical Archive
1874-1999» c mepBoro BeIITycKa Kaxaoro xxypHaiua mmo 1999, 1874-1999

ApxuB usngarenbcrBa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BbIITyCKa
nepBoro Homepa o 2010, 1869-2010

Apxus nznarenscrBa Oxford University Press. [Taker «Archivecomplete» ¢ mepBoro
BBINTYCKa KaXXJ10T0 XypHaia o 1995, 1849-1995

ApxuB u3narenbcrBa Sage. [laker «2010 SAGE Deep Backfile Package» ¢ nepsoro
BBITTyCKa KaX10T0 xypHaia o 1998, 1890-1998

Apxus uznarensctBa Taylor & Francis. Full Online Journal Archives. ¢ nepBoro
BBITTyCKa KaXKJI0T0 XypHaia o 1996, 1798-1997

ApxuB m3narensctBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» ¢ iepBoro BbIIycKa Kaxaoro xypraia mo 2011, 1827-2011

Apxus xxypHanoB Koponesckoro xummuuaeckoro obmectBa(RSC).1841-2007

. ApX¥MB KOJUIEKIIMH >KYpPHaJOB AMepHKaHCKOro reodusnyeckoro corwsa (AGU),

npenocrasisembiii u3garensctsom Wiley Subscription Services, Inc.1896-1996

becrnarnble odunnanbHbIe OTKPHITHIE pecypchbl HTEpHET:

1.

10.

Directory of Open Access Journals (DOAJ) http://doaj. org/

Pecypc o0venunsier 6omee 10000 HaydHBIX )KYPHAIOB MO Pa3IMYHBIM OTPACISIM 3HaHUH (OKOJIO 2
MUJUTHOHOB cTateil) u3l134 ctpan mupa.

Directory of Open Access Books (DOAB) https://www. doabooks. org/

B 6aze paszmemeno 6onee 3000 KHUT TIO Pa3TUYHBIM OTPACIISIM 3HAHHM, MPEIOCTaBICHHBIX 122
HaYYHBIMU M3/1aTEIILCTBAMHU.

BioMed Central https://www. biomedcentral.com/

baza mannpix Brimrodaer Oojiee 300 pereH3UpyeMbIX KYpHAJIOB 10 OMOMEIWIINHE, MEAWIINHE U
€CTEeCTBEHHBIM HaykaM. Bce craTbu, pazMmenieHHbIe B 0a3e, HaXOAATCS B CBOOOJHOM JOCTYIIE.
DnexkTpoHHEBIA pecypce arXiv https://arxiv. org/

KpynnelimmMm OecrulaTHbIM apXWB 3JIEKTPOHHBIX HAYYHBIX MyOnMKanuil mo paszmenam (GHU3HKH,
MaTeMaTHKH, HWHPOPMATUKH, MEXaHWKH, acTPOHOMHM W Ouonoruu. Kmeercs mnoapoOHEIi
TEMaTHYECKHUN KaTaJloT ¥ BO3MOYKHOCTH ITOMCKA CTATEH 10 MHOXKECTBY KPUTEPUEB.

Komnexuus sxxypuanos MDPI AG http://www. mdpi.com/

MHOrouCIMITIMHAPHBIA  [IM(PPOBOK  M3AATEIBCKUI pecype, SBISETCA IUIATOPMON  JIist
PEIeH3UPYEMBIX HAy4YHBIX JXYpPHAIIOB OTKphITOro noctyma, m3natomuxcs MDPI AG (bazens,
IBetinapust). UznarenscTBo BhITycKaeT Oonee 120 pa3HOOOpa3HBIX 3JIEKTPOHHBIX JKYPHAJIOB,
HaXOJISIIINXCS B OTKPBITOM JOCTYIIE.

N3maTenbcTBO ¢ OTKPBITHIM goctynoM InTech http://www. intechopen.com/

IlepBoe n KpynHeiIIee B MUpE U3aTeIbCTBO, MyOJIUKYIOLIEe KHUTY B OTKPBITOM JIOCTYIIE, OKOJIO
2500 nayunbix w3naHuid. OCHOBHAs TeMaTH4YeCKas HalpaBIEHHOCTh - (Qusndeckue u
TEXHUYECKUE HAYKH, TEXHOJIOTHH, METUIIMHCKUE HAYKH, HAYKH O KHU3HH.

baza manusix xumudeckux coenunennii ChemSpider http://www. chemspider.com/

ChemSpider — sto 6ecriatHast xumudeckas 6asa JaHHbBIX, TPEAOCTABIIAIONIA OBICTPBIH JOCTYIT K
Oonee yem 28 MWIIMOHaM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOH uH(popmanuu. Pecypc
npuHaIexuT KopomeBckoMy xumudeckoMy o0miectBy Bemmkoopuranun (Royal Society of
Chemistry).

Kosmrekius sxypranos PLOS ONE http://journals. plos. org/plosone/

PLOS ONE — koexmust )KypHajaoB, B KOTOPBIX ITyOIHKYIOTCSI OTYETHl O HOBBIX HCCIIEIOBAHUSX
B 00JIACTH €CTECTBEHHBIX HAyK W MEIUIMHBEL. Bce >KypHajbl pa3MelieHbl B CBOOOJIHOM AOCTYIIE
(Open Access), Bce cTaTbu IPOXOASAT CTPOrOe HAYYHOE PEIIEH3UPOBAHHUE.

US Patent and Trademark Office (USPTO) http://www. uspto. gov/

BenomctBo no narenram u ToBapHbiM 3Hakam CIIIA — USPTO — npemocTaBisieT cBOOOIHBIN
JOCTYI K aMEPUKaHCKUM IMaTeHTaM, OITyOIMKOBaHHBIM ¢ 1976 r. o HacTosiee BpeMsl.

Espacenet - European Patent Office (EPO) http://worldwide. espacenet.com/

[NaTents! (1100 maTeHTHBIE 3asBKK) Oosiee 50 HAIMOHAIBHBIX M HECKOJBKHX MEXITyHapOIHBIX
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https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
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MaTeHTHBIX OIOPO, B TOM YHCIIE MOTHBIE TeKCTHI maTeHToB CIIA, Poccuu, ®panrtuu, Anonwnn u ap.
11. depepanbHBlii  WMHCTHTYT  HPOMBINUICHHOH  coOctBeHHoctn — (PUIIC)  http://wwwl.
fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanmonnsie pecypebt ®UIIC cBoboHOTO HOCTYMIA:

-Onektponnslie Orojuierenu. M3o0petrenus. [Tonesnsie Moaemnu.

-OTKpBITBIC PEECTPHI POCCHICKUX N300pETEHUI U 3aIBOK HAa U300pETCHMUS.

-Pedepatsl poccuiickux maTeHTHBIX JOKyMeHTOB 3a 1994—2016 rr.

-IlonHBIE TEKCTBI POCCUUCKHX TATCHTHBIX JOKYMEHTOB U3 TOCIEAHET0 OQHUIIUAIBHOTO

OrosieTeHsl.

5.4. Konmponws kauecmea oceoenusn npozpammol cneyuaiumema. QoHo oyeHoUHbIX cpeocme

KonTponb kadecTBa OCBOEHHUS MPOrpaMMBbl CHEIHAIMTETa BKIIOYACT B ce0s TEKYIIMi
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUYHYIO M UTOTOBYIO (TOCYAapCTBEHHYIO HTOTOBYIO)
aTTeCcTalri0 00yJaroIIUXCsl.

Texymuii KOHTpPOJIb YCIIEBAEMOCTH OO€CIIeUMBACT OICHMBAHUE XOJa OCBOCHUS
TUCIUIUIMH U TPOXOXKJEHUS TMPAKTUK, MPOMEXKYTOUHAs aTrTecTalus OOydaromuxcs —
OIICHUBAHME MPOMEKYTOUHBIX W OKOHYATEIbHBIX PE3yJbTaTOB OOYYECHHS IO JAUCIMILUIMHAM,
MPOXOXKACHUS TPAKTHUK, BHIITOJIHEHUS HAYYHBIX HCCIIEI0BAHUN.

[lepedeHb OLICHOYHBIX CPEACTB BKJIIOYAIOT: KOHTPOJIHLHBIE BOMPOCHI U TUIIOBBIE 33JIaHUS
JUTSL IPAKTHYECKUX 3aHITHI, KOHTPOJBHBIX PabOT, 3a4€TOB M SK3aMEHOB, IPUMEPHYIO TEMATHKY
pedeparoB, KypcoBBIX pabOT; MHBIE (OPMBI KOHTPOJIS, IO3BOJISIONIMNE OIEHUTh CTENEHb
c(hOpMUPOBAHHOCTH KOMMETECHIUN oOydarommxcs. OILEHOYHBIE CpPEICTBA IPEICTABICHBI B
pabounx mporpaMmmax IUCIUIUINH.

['ocynapcTBeHHass MTOroBas arTecTalMsi OOy4aroUlerocs: SBJSETCs 00sA3aTeabHOW U
OCYIIECTBIISIETCS  [OCJI€ OCBOEHHUS MPOTrpaMMbl  CIEUUAINTETa B IOJHOM oOOBeMe.
['ocynapcTBeHHast UTOrOBasi aTTECTAlUs BKJIFOYACT MOATOTOBKY K MPOIEAYPE 3aIIUTHI U 3aIIUTY
BBIMTYCKHON KBaTU(UKALMOHHON pabOTHI.

@DOoHABI OIEHOYHBIX CPEICTB TO JUCIHUIUIMHAM BBIMIOJHEHBI B BHAEC OTIEIBHBIX
JIOKYMEHTOB, SIBJISFOIIUXCS HEOTheMiIeMOr 4acThio fanHoi OOIl.

6. Paboune nporpaMMbl AUCHHUILINH
Pabouue nporpamMmbl AUCHIUTIINH:
Ucropus (uctopus Poccun, BceoO1ias uctopusi)
NHocTpaHHbBIN S3bIK
Ounocodus
OKOHOMHKA
HcTopus 1 METOH0NOTHSI XUMHA
MaremaTuka
®duznka
HNudopmaruka
BrraucnurenbHble METOIBI B XUMHUH
. buonorus c ocHOBaMu 3K0JIOTUU
. OOmias ¥ HeopraHu4ecKast XUMUsI
. AnanuTHyeckast XUMHs
. Opranuyeckas Xumus
. Ousnyeckast XuMmus
. XMMHYECKUE OCHOBHI OMOJIOTMYECKUX MTPOLIECCOB
. BbICOKOMOJIEKYIIpHbIE COSAUHEHUS
. XuMUYecKas TEXHOIOTUS
. KBanroBas xumus
. ®u3nYecKre METOIBI UCCIICTOBAHUS
. Komnonnnas xumusa
. CoBpeMeHHast XUMUsI 1 XUMUYecKasi 0€3011aCHOCTh

BOoNooOr~wNE

NP RRERRRE R R
RFPOOWO~NOUIAWNREO
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22. be3omacHOCTh KHU3HEACATEINEHOCTH

23. ®dusnveckas KyJlIbTypa U CIIOPT

24. Pycckuii SI3bIK U KyJIbTYypa peun

25. Ileparoruka

26. ®du3nyeckas KyabTypa U CHOpPT (3JIEKTUBHBIE ANCIIATUIIHEI)

27. IlpaBoBeneHHE I XUMUKOB

28. O0mas puzndyeckass XuMus

29. XuMus 3IEMEHTOB

30. MudopmannoHHbIe TEXHOJIOTUH B HAYYHOMU JICSTEILHOCTH CICHUATHCTOB XMMUKOB

31. Peakuuu ¥ METO/IbI OPTraHHMYCCKOM XMMUHU

32. Xumndeckast KHHETHKA

33. Karanus B opraHuuecKoi XUMHUN

34. Ilcuxomorust AIst XUMHKOB

35. MHdpopMannoHHbIe TEXHOJIOTUH ISl XUMHKOB

36. KypcoBas paboTa 1o HEOPraHUUECKOH XUMUH

37. Kypcosas paboTa 1o opraHu4ecKoi XuMUu

38. YucieHHble METOIBI B XUMUU

39. JIabopaTopHble pabOThI IO BEICOKOMOJICKYJIIPHBIM COSIUHEHUSIM

40. Kpucrammoxumus

41. CrpoeHue BeniecTBa

42. Ponb TMYHOCTH B HCTOPUH TSI XUMHKOB

43. Kynpryponorus ais XdMAKOB

44, Coumoiiorus It XMMHAKOB

45. ColuanbHO-TIOJIUTHYECKAsI UCTOPUS I XMMUKOB

46. XuMUs TeTepOIMKIHIECKUX COeTUHEHHH

47. TlnaHnpoBaHue MHOTOCTYIIEHYATOTO CHHTE3a B OPTaHMYECKONH XUMHN

48. CrnennaiabHBIN OpraHUIECKAN CHHTE3

49. Crepeoxumus

50. KmacTepsl v 3ieMEeHTOPTaHHYECKHE COSTNHEHNUS

51. CoBpemMeHHbIE METOIBI MOTYYCHHUS U UCCIICTOBAHIS HEOPTaHMIECKUX MaTePHAIIOB

52. MonekyspHbIi IU3aliH B OpraHUYECKON XUMHU

53. Meramioopranndeckasi XUMHsI

54. CuHTe3 HOBBIX MAaTepPHAIOB HA OCHOBE IIUKJIMYECKUX OPTaHUYECKHX COCANHEHUM

55. U36paHHBbIe IM1aBbl HAYK O MaTepraiax

56. MoekyisipHOe MOJICTTUPOBAHUE B OPTaHUUECKON XUMHUU

57. XuMudeckast TOKCHKOJIOTHS

58. XuMHus ¥ TEXHOJIOTHS arpOXUMUYECKUX COSAHMHEHHUN

59. Xumns n Grosornyeckasi akTHBHOCTD DJIEMEHTOOPTaHMYECKUX COCTMHEHUI

60. Oprannyeckue W THOpUAHBIE MaTepuaibl JUIi OJJIEKTPOHUKH, (OTOHHKH M  CHCTEM

npeoOpa30BaHus U 3aracaHus SJHEPTUU

61. [Ipou3BoaCTBEHHAs MPAKTUKA: TEXHOJIOIMYECKasi IPAKTHKA

62. [Ipon3Bo/ICTBEHHAS MPAKTHKA: TIPEATUIIIOMHAS TPAKTHKA

63. IIpon3BojCcTBEHHAs MPAKTHKA: HAYIHO-HCCIIEI0BATENILCKas paboTa

64. YueOHas MpakTHUKa: 03HAKOMHUTEJIbHAS TPAKTHKA

65. IloaroroBka K mporeaype 3aIlUThl U 3alIMTa BBITYCKHOH KBATU(HUKAITMOHHONW paboThI

66. ['paxknaHcKast 3alIUTa B YpE3BHIYANHBIX CUTYAIIUIX

67. IlepeBox HaAyYHO-TEXHUYECKOW JIUTEPATYPBI

68. ®paniry3cKkuil A3bIK
Bxogsaumx B OOII no nanpasnenuto noaroroBku 04.05.01 - @dynnameHTanpHas U NpUKIagHAS
XUMHUS, crienranu3anus «OpraHnyeckasi XUMUs», BBIITOJTHEHBI B BUJIE OTJEIbHBIX JOKYMEHTOB,
ABJISIFOLIUXCSI HEOTheMJieMo# yacTbio ganHoit OOIL.

7. ®OH/IbI OLIEHOYHBIX CPEICTB

DOH/IbI OLICHOYHBIX CPEACTB 10 JUCUUIUIMHAM:
1. Uctopus (ucropus Poccun, Bceobmiast ucropus)
2. VHOCTpaHHBIN SI3BIK
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RBPBOooo~NoOO 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.

dunocodpus

DKOHOMHKA

Ucropust 1 METOIOIOT U XUMUU

Maremaruka

®duznka

HNuadopmarnka

BrruuciauTenbHbe METOBI B XUMUH

buomnorus ¢ ocHOBaMH 3KOJIOTHH

OO01ast 1 HEOpraHUYECKas XUMHSI

AHanuTAYecKask XUMUS

Opraamyeckast XUMHAS

®dusnueckast XuMus

XHUMHYeCKIe OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB
BricokoMonekynsipHble COCTUHEHUS

Xumudeckasi TEXHOJIOTH

KBanToBas xumus

DusnvecKre METOABI HCCIIeTOBAHHS

Komnonmuast xumus

CoBpeMeHHas: XUMUS 1 XUMHYeCcKast 0€30MacHOCTh
be3omnacHOCTh KU3HENEATENHHOCTH

®dusnveckast KylIbTypa U CIIOpT

Pycckuii S13bIK U KyJIbTypa peun

Ilenaroruka

®dusnueckast KyabTypa U COPT (AIEKTUBHBIC TUCITUATIINHBI)
[IpaBoBeneHwe 11 XUMUKOB

OO61mas GpuzndyecKass XuMus

XuUMHUS 3JIEMEHTOB

HNudopMaimoHHbIe TEXHOIOTHU B HAYYHOU AESITEIHHOCTH CIEIHATNCTOB XHMUKOB
Peakuuu u MeTOIBI OPraHUYECKON XUMUHU

XuMuueckasi KHHETUKa

Karanus B opranndeckoit XuMmuu

[Icuxomorust Jyist XMMUKOB

HNudopManimoHHbIe TEXHOIOTHH I XUMUKOB

Kypcosas pabora o HeopraHn4eCcKOl XUMHH

Kypcosas pabora 1mo opraHu4eckoit XuMuu

UwncneHHbIE METOMIBI B XUMHHU

JlaGoparopHbie pabOTHI IO BEICOKOMOJIEKYJIIPHBIM COSIMHEHUSIM
Kpucramnoxumus

CrpoeHue BemecTBa

Ponb mMYHOCTH B HCTOPHH TSI XUMUKOB

Kynbrypomorus aist XAMUKOB

Cormuonorust sk XUMUKOB

ConnansHO-TIOUTHYECKAsI UCTOPHSI ISl XUMUKOB

XUMUS TeTEPOIUKITHYECKUX COSTUHEHHH

[InanupoBaHre MHOTOCTYIIEHUYATOTO CHHTE3a B OPTAHIMYECKOW XUMHUH
CrenuaibHBIN OPTaHMIECKUA CHHTE?

Crepeoxumust

Kitacrepsr 1 aieMeHTOpraHnYecKrue COSTMHEHUS

CoBpeMEeHHbIE METOIBI MTOIYUEHHSI U UCCIIEI0BAHNUS HEOPTaHUYECKUX MATepHaIOB
MonekynapHbIi Ju3ailH B OpraHUuYeCKOM XUMUU
Meramnoopranudeckas XUMHs

CuHTE3 HOBBIX MaTepUajIoB Ha OCHOBE LIUKJIMYECKUX OPraHUYECKUX COeTUHEHUN
W30panHbIe II1aBBl HAYK O MaTepuaiax

MonexkynsapHOe MOJEITHPOBAHUE B OPTAHNICCKON XUMHH
Xumuueckasi TOKCUKOJIOT st

X¥UMUS ¥ TEXHOJOTHS arpOXUMHUYECKIX COCTHHEHUH

XuMus 1 OMOJIOTHYECKast aKTUBHOCTD 3JIEMEHTOOPTaHUYECKUX COSAMHEHUN
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60. Oprannueckue W THOpUAHBIC MaTepuagbl Ui JJIICKTPOHUKH, (OTOHHKA H  CHCTEM
npeoOpa3oBaHus U 3aracaHmsi SHEPTUU

61. IIpou3BOACTBEHHAS MPAKTUKA: TEXHOJOTMIECKasl PAKTHKA

62. IIpou3BoACTBEHHAs MPAKTUKA: TPEUIUIUIOMHAs IIPAKTHKA

63. IIpou3BoACTBEHHAs MPAKTHKA: HAYYHO-UCCIIEI0BATEIbCKast paboTa

64. YueOHast IpaKTHKa: 03HAKOMHUTEIbHAS IPAKTHKA

65. IToaroroBKa K Mporeaype 3aIlUThl U 3alUTa BBITYCKHON KBATH(PHUKAIHOHHONW paboThI

66. ['paxknaHcKasi 3alIUTa B Ype3BHIYANHBIX CUTYAIIUAX

67. TlepeBoa HAYYHO-TEXHHUECKON JTUTEPATYPHI

68. dpanIy3cKuii SI3BIK
Bxoasmux B OOII mo nanpasnenuto noaroroku 04.05.01 - dyngamenTanbHas U NpUKIaIHAS
XUMHUS, crienuanu3anus «Opranuyeckas XUMUs, BBIMOJHEHBI B BUJIE OTACJIBHBIX JIOKYMEHTOB,
SIBJISIOIIMXCS HeoTheMJieMon yacTbio qanuou OOII.

8. MeToauuecKkue MaTepHaJibl 10 JTUCHUIIMHAM
MGTOHquCKHC MaTCpHrabl 110 JUCHUIIIIMHAM!

Uctopus (uctopust Poccun, BceoOmas ucropus)
HNHocTpaHHbBIN S3bIK

Ounocodus

OKOHOMHKA

Hctopust 1 METOONOTHSI XUMUH

Marematuka

dusznka

HNudopmaruka

BrruncinTenbHpIe METOIBI B XUMUH

0. Buonorus ¢ ocHOBaMH KOJIOTHU

1. OO11as u HeoOpraHUYECKas XUMUS

12. AnamuTHdeckas XUMUs

13. Opranuueckas XUMUs

14. ®usndeckas XuMus

15. Xumudeckre 0OCHOBBI OMOIOTHYECKHX TTPOIIECCOB
16. BricokoMoIeKyIIsipHbIE COSNHEHHUS

17. Xummnueckas TeXHOJIOTHUS

18. KBaHTOBast XuMHs

19. ®uznveckue METO/IBI UCCIIETOBAHUS

20. KomwtongHas XxuMus

21. CoBpeMeHHasi XMMHS H XUMHUYECKasi 0€30MacCHOCTb
22. Be30onacHOCTb KU3HEAEITEIbHOCTH

23. ®usnveckas KyJlbTypa U CIIOpT

24. Pycckuii SI3bIK M KyJIBTYpa peun

25. IMemaroruka

26. ®usnveckas KyJlIbTypa U CIIOPT (JIEKTHBHBIE TUCIIUTLIHBI)
27. TlpaBoBejicHUE TSI XUMHUKOB

28. O0mas dpuzndecKass XUMUs

29. XuMusi 371eMEHTOB

30. MHadopMalmoHHbIe TEXHOJIOTHH B HAYYHOU JIEATEILHOCTH CIICIIUATIICTOB XHMHUKOB
31. Peakumu v METOIbI OPTaHUYECKONH XUMHH

32. XumMuieckasi KHHETHUKA

33. Karanus B opraHuuecKoil XUMHN

34. Ilcuxonorus ajist XUMUKOB

35. MHbopMalimoHHbIE TEXHOJIOTHH JJIs XAMHKOB

36. KypcoBas paboTa 110 HEOpraHMUECKOH XUMHH

37. KypcoBas paboTa 10 opraHu4ecKoi XuMuH

38. HuciieHHbIE METOIBI B XUMUH

39. JlabopaTtopHbie pabOTHI IO BEICOKOMOJIEKYJISIPHBIM COETMHEHUSIM

RBowoo~NoORrwONE
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40. Kpucraimoxumus

41. CrpoeHne BemecTna

42. Ponb TMYHOCTHU B HCTOPUU JJIsI XUMHKOB

43. KynbTyposiorusi 1Jisi XHMHUKOB

44. Coumonorus st XUMHKOB

45. CounanbHO-TIOIUTHYECKAs! HCTOPHUS ISl XUMUKOB

46. X1MHs reTepOUKINIECKUX COSTMHECHUH

47. TlnanupoBaHKEe MHOTOCTYIIEHYATOTO CHHTE3a B OPraHUYECKON XUMHN

48. CnenManbHbIH OpraHMYEeCKUid CUHTE3

49. Crepeoxumus

50. Knacreps! 1 311eMEeHTOPraHUYECKHE COSANHEHUS

51. CoBpeMeHHBIE METOIbI MTOYYCHHUS U UCCIIEIOBAHUS HEOPTAHMUECKIX MaTEpUAIIOB

52. MoekynsipHbINA AU3aliH B OPraHMYECKONH XUMUH

53. Meramooprannyeckas XuMHsI

54. CuHTe3 HOBBIX MaTepHaOB HA OCHOBE UKJINYECKUX OPTaHMUECKUX COeTMHEHUI

55. M30paHHBbIe T1aBbI HAYK O MaTepHaiax

56. MonekymspHOe MOJEINPOBaHUE B OPTaHNIECKON XUMHN

57. XumMuueckasi TOKCUKOIOTHS

58. XuMus 1 TEXHOJOTHUS arPOXUMUIECKUX COCANHEHUH

59. Xwumus 1 Ouonoruyeckas akTHBHOCTB 3JIEMEHTOOPTaHMYECKUX COCTUHECHUM

60. Oprannueckne W THOpHOHBIE MaTepUaNbl HJs  DIEKTPOHUKH, (OTOHUKA W  CHCTEM

npeoOpa3oBaHus U 3aracanusi SHEPrUn

61. IIponsBoACTBEHHAS MPAKTHKA: TEXHOIOTUYECKAs PAKTHKA

62. IIpon3BoACTBEHHAS MMPAKTHKA: TIPEATUIIIOMHAS TPAKTHKA

63. IIponsBoAcCTBeHHAs MPAKTHKA: HAYYHO-HCCIIEI0BATENbCKast paboTa

64. YueOHas mpakTHUKa: 03HAKOMHUTEJIbHAS TPAKTHKA

65. IloxroroBka K mporeaype 3amUThI U 3aIUTa BRITYCKHON KBATH(PUKAITMOHHON paOOTHI

66. 'parkmaHckas 3amIMTa B Ype3BBIYANHBIX CUTYAIHIX

67. IlepeBoa HAYYHO-TEXHHUUECKON JTUTEPATYPHI

68. ®paniysckuii 361K
Bxomsanux B OOII mo nanpasnenuto moaroroBku 04.05.01 - dyngameHTanbHas U MPUKIATHAS
XuMus, crnennanusanus «OpraHuyeckas XMMHUsS», BBIOJHEHBI B BUJIE OTAEIbHBIX JOKYMEHTOB,
ABJIAIOLIMXCSI HEOThbeMJieMol yacTbio aHHoi OOIL.
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IIpuioxenus
Mampuya komnemenyuii no nanpaenenuio noocomosku cneyuanucmog 04.05.01 - @ynoamenmanvras u nPUKIAOHAA XUMUA, CREYUATUIAUUA
«Opzanuueckan xumun»

Kommerenumn OO01eKybTypHBIE Oo6menpodeccnoHanbHbIC [Ipodeccrnonanbubie

BRI ARMEAR

Haunmenosauu
MUCLUIITUHEI

YK-1
YK-2
YK-3
VK-4
YK-5
YK-6
VYK-7
YK-8
OIl
OI1
OIl
OI1
OIl
OI1
[IK-1-1
ITK-1-n.1
[IK-1-n.2
[1K-2-u
[TK-2-n.1
[MK-2-u.2
[IK-3-1
[MK-3-m.1
[TK-3-1.2

Hctopus (uctopus
Poccuu, BceoOmmas + + +
HCTOPHS)

+

WNHOCTpaHHBIN S3bIK +

dunocodus +

OKOHOMHKA + +

Hcropus n
METOJI0JIOTUSI XUMUH

Maremartuka + + + +

+
+
+

duzuka

WNudopmaruka + + + | + | 4+

BrruuciaurenbHbIe
METOJEI B XUMUU

buosorus c
OCHOBaMH DKOJIOTUU

O0s3arenbHas 4acTh

OO0uas u
HeopraHuyeckast + | + | + | + +
XAMUL

AHamutnueckas
XUMUASA

Opranunueckas
XUMHUS

dusznyeckas XUMHUS + + + + +

XUMHUUYECKUE OCHOBBI
OMOJIOTMYECKUX
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IIpoueccoB

BricokoMonexyisipH
bI€ COCUHEHUS

XuMuyeckas
TEXHOJIOTUSI

KBanroBasg xumus

dusnueckue METOIbI
HCCIICIOBAHUS

Komionnnag xumus

CoBpeMeHHast XUMHUSI
U XUMHUYecKas
0€30I1aCHOCTh

besomacHocTth
JKU3HEIEATEILHOCTU

duznueckas
KYyJbTypa U CIOPT

Pycckuii s13b1k 1
KyJIbTypa peuu

Tlemaroruka

ONEKTUBHBIC
JUCIMILUTUHEI 110
¢buznyeckoi
KYJIbTYPE U CIIOPTY

Yactb, hopMupyemas

OO0s13aTenbHBIE JUCHUITIINHBI

HpaBOBeI[eHI/IC JJIA
XUMHNKOB

O6mas guznueckas
XAMUS

Jluneiinas anreOpa
J1s1 XUMHUKOB

XUMHS 2JIEMEHTOB +
Nudopmanronnsie

TEXHOJIOTHH B N
HAyIHON

JEATETHHOCTH
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CIICIUaJIMCTOB
XUMHNKOB

Peakuun u metonbr
OpraHu4eCcKOmn
XUMUU

XuMunyeckas
KHUHETHKA

Karanus B
OpraHu4eCcKOmn
XUMUAU

Ilcuxomorusa nis
XUMHKOB

Nudopmannonabie
TEXHOJIOTUH TSI
XHUMHKOB

KypcoBas pabora no
HEOPraHWYECKOMN
XUMUHU

KypcoBas pabora no
OpraHu4YeCcKOn
XUMUHU

YuciaeHable METObI
B XUMHH

JIaGopatopHble
paboTHI TIO
BBICOKOMOJIEKYJISIPHBI
M COETMHEHHSIM

Kpucrannoxumus

Crpoenue BemiecTBa

219




JIMCIUTUIMHEL TIO BEIOOPY

Ponp muyHoCTH B
HCTOPUH ISt XUMUKOB

Kynbryponorus

Couuoiorus

XUMUA
reTEePOIUKINYECKUX
COCITMHEHUN

[InanupoBanue

MHOI'OCTYII€HYaTOoro
CHHTC34a B

OpraHquCKOﬁ XUMHUHN

CrnenuanbHBIA
OpraHWYECKUM CHHTE3

Crepeoxumusi

Knacrepsl u
AJIEMEHTOPraHuYeCKHe
COCJIMHECHHUS

CoBpeMeHHbIE METO/TbI
MOJTYYCHUS U
UCCIIeTOBAHUS
HEOPTaHHYECKUX
MaTepuasoB

MonexysapHbII 1U3aiH
B OPTaHUYECKON XUMUU

Meramiooprannyeckas
XUMUS

CuHTE3 HOBBIX
MaTepuaIoB Ha OCHOBE
MUKJINYECKUX
OpPTaHHYECKUX
COCTMHCHUI

N30panHble riaaBel HAYK
0 MaTepHaax

MonexkynsapHoe
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MOZACIIMPOBAHUC B
OpraHquCKOﬁ XUMHUHN

Xumnueckas
TOKCHUKOJIOTHSA

XUMUS U TEXHOJIOTUS
arpOXUMHUYECKHUX
COETUHEHUN

Xumus u
Omosornyeckas
AKTHBHOCTH
3JIEMEHTOOPTraHHYCCKHUX
COCIMHCHUI

Opranunueckue u
rHOpHTHBIC MATEPUAITBI
JUTSE DIICKTPOHUKH,
(OTOHHMKH U CHCTEM
peoOpa3oBaHus U
3aracaHus YHEPTUU

[IpakTuka

[IpousBoacTBeHHas
IIPAKTHKA!
TEXHOJIOTUYECKast
MIpaKTHKa

[IpousBoacTBeHHas
IIPAKTHKA!
MpeIUIIOMHAs
IIPAKTHUKA

[IpousBoacTBeHHas
MpaKTHKa: HAy4HO-
HCCIEe10BaTENbCKAs
paborta

VYyebHas mpakTHKa:
O3HAKOMUTEbHAs
MPAKTHUKA
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[Toaroroska k
MPOLEAYPE 3AIIUTHI U
3aIUTA BBIITYCKHOU
KBATH(UKAIIMOHHON
paboThI

'MA

Ype3BbIYANHBIX
CUTYaIUsAX

I'paxxnanckas 3amura B

TEXHUYECKON
JUTEPaTyphI

Ilepeson Hay4HO-

DaKyJIbTaTUBbI

DpaHIy3CKHI S3bIK

Huouxamopul 0ocmudiceHus KOMnemeHyuil 6 PAMKAX 0C80eHUA OUCUUNIUH U NPAKMUK RO HANPAGIEHUIO NOO20MO6KU CREUUATUCHO08
04.05.01 - @ynoamenmansvnas u npukiaonas Xxumus, cneyuanuzayus «Opzanuueckas Xumusny

Koa u HauMeHOBaHHe
KOMIICTCHIUHA

Koa u HaumeHOBaHMe HHIUKaATOpAa
JOCTHIKCHUSA KOMIICTCHIIUHN

JAucuumimHbl (MOAY/IH) U PAKTUKHA

YHI/[Bepca.]'ll)Hble KOMIICTCHIIUHA

VYK-1 CniocobeH ocyiecTBIATh
KPUTHYECKHUI aHaTH3
MPOOJIEMHBIX CUTYallui Ha
OCHOBE CHCTEMHOT'O TI0JTX0/1a,
BBIPa0aTHIBATh CTPATETUIO
JIEUCTBUI

VYK-1.1 AnanusupyeT npoOJIEeMHYIO
CUTYaIUIO KaK CHCTEMY, BBISBIIAI €€
COCTaBJIAIOIINE U CBA3U MCXKIY HUMU

DKOHOMHMKA

Hcropust 1 METOOIOTHSI XUMUHT

Maremaruka

®dusuka

WNndopmaruka

buonorus ¢ ocHOBamMu 3KOJIOTUU

XuMuyeckasi KHHEeTUKa

Crpoenue BermiecTBa

[ToaroToBka K MpoIEAYpE 3aMUTHI U 3aIATA BBITYCKHOMN
KBaJIM(UKAITMOHHON pabOThI

VYK-1.2 Onpenensiet nmpobesns! B
nH(popManuu, He0OXOAMMOMN ISl pEeIICHUS
pOoOJIEMHOM CUTYaIMH, U TPOSKTUPYET
MIPOLIECCHI [0 UX YCTPAHEHUIO

DKOHOMUKA

Maremaruka

®dusnka

buosnorus ¢ ocCHOBaMu 3KOJIOTUU
JIuneitnas anredpa /Ui XMMUKOB
Mertaioopranndeckast XuMus
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CuHTe3 HOBBIX MaTEpUAIOB HA OCHOBE IIUKINYECKHX
OPraHUYECKUX COCIUHEHUIN

N30pannble riaBel HAYK O MaTepuanax

[ToaroroBka K Mpoleaype 3aIUThI U 3alUTa BEITYCKHON
KBATM(UKAIIMOHHON pabOThI

YK-1.3 Kputruecku OlleHUBaeT HaJISKHOCTh
HMCTOYHUKOB HH(POpMAIH, paboTaeT ¢
IIPOTUBOPEUYUBOI HH(POpMaLIMEN U3 pa3HBIX
HMCTOYHUKOB

Hcropus (ucropust Poccuu, Bceobimas uctopus)

DKOHOMUKA

buonorus ¢ ocHoBaMHU SKOJIOTUH

NudopmannoHHbIe TEXHOIOTHH TSI XUMHKOB

YucneHHbIe METObI B XUMHUH

JlabopaTopHblie pabOThI IO BHICOKOMOJIEKYJIIPHBIM COE€TMHEHUSIM
XUMHUS TEeTePOLUKINYECKUX COSMHEHUN

[imannpoBaHre MHOTOCTYTIEHYATOTO CUHTE3a B OPraHUYECKON
XUMHH

CreunanbHbI OpraHu4ecKUil CUHTE3

Crepeoxumusi

Kiactepsl u anemMeHTOpraHn4ecKkue CoeIMHEHUs

VYyeOHasi mpakTHKa: 03HAKOMHUTEIbHAs MPaKTUKA
[ToaroroBka K mpoueaype 3aluThl U 3aIUTa BBITYCKHOMN
KBaJIM(DUKAITMOHHOM pabOThI

VK-1.4 PazpaGaTbIBaeT u coiepkaTebHO
apTYMEHTHPYET CTPATErHIO PEIICHHS
poOJIEMHON CUTYallMi HAa OCHOBE
CHCTEMHOTO ¥ MEXIUCIUILTTHAPHOTO
M0JIX0/10B

DKOHOMHMKA

dusnka

WNndopmaruka

Meratoopranndeckast XuMus

CuHTE3 HOBBIX MaTepUAJIOB Ha OCHOBE IIMKJINYECKUX
OPraHNYEeCKUX COCTMHEHUHN

W36panHble r11aBbl HAYK O MaTepuanax

[MonroToBka K mpoIeype 3aluThl U 3aIIHTa BBITYCKHON
KBaJIM(UKAITMOHHON paboThI

VYK-1.5 Hcnone3yer 10ruko-
METOJI0JIOTUYECKUI MHCTPYMEHTAPHH JUIs
KPUTHYECKOW OLIEHKH COBPEMEHHBIX
KOHIIeNnuii puaocodckoro v CoUaNIbHOTO
XapakTepa B CBOeH peMeTHOM 001acTu

DKOHOMUKA

Hcropus u MeTo1010TUsI XUMUU

Crepeoxumus

Kunacreps! 1 aneMeHTOpraHnyecKre COeqMHEHUs
[ToaroroBka K mporeaype 3aiiThl U 3alUTa BBITYCKHOM
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KBATH(UKAIIMOHHON PabOTHI

YK-2. CnnocobeH ynpaBisiTh
IIPOEKTOM Ha BCEX 3Tallax ero
YKU3HEHHOTO LIMKJIa

VYK-2.1 ®opmynupyet Ha OCHOBE
MOCTaBJIECHHOM MPOOJIEMbI MPOEKTHYIO 33/1a4y
U croco0 ee pelIeHus yepes3 peaan3anuio
MIPOEKTHOTO yIPaBIICHUS

XUMUYEeCKasi TEXHOJIOTUs

CoBpeMeHHbIE METO/IbI TIOJIYYEHHS U UCCIIEI0BAHUS
HEOPraHUYECKUX MAaTEepPUAJIOB

MonekynapHblid JU3aliH B OPraHM4eCKOM XUMHUHU
MerautoopranudecKkasi XumMus

CuHTE3 HOBBIX MaTEPUAJIOB HA OCHOBE HUKJIMYECKUX
OPraHUYECKUX COCIUHEHUIN

N30pannble T1aBbl HAYK O MaTepuaiax
[Ipoun3BocTBEHHAS TPAKTUKA: MPETUIIIIOMHAsS TPAKTUKA
[Ipon3BoaCTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAs
paborta

[ToaroroBka K npoueaype 3aluThl U 3a1UTa BBITYCKHOU
KBaJTHM(HKAIIMOHHON paboThI

VK-2.2 PazpabarbIBacT KOHLEMIHUIO IPOEKTA
B PaMKax 0003Ha4EeHHOW POOIEeMbI:
dbopMyIupyeT 1enb, 3a/1a4u, 000CHOBBIBAET
aKTyaJIbHOCTb, 3HAYUMOCTb, OKUAEMbIE
pe3yNbTaThl U BO3MOXKHBIE c(hephl X
IIPUMEHEHHUS

XuMHUYecKasi TEXHOJIOTUsl

Peaknyy u MeTOIBI OPraHUYECKON XUMUN

YucneHHble METO/Ibl B XUMUHU

[Ipou3BoacTBEHHAS TPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAS
pabora

[ToxroToBka K mpoIeIype 3alUThl U 3aIIMTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VYK-2.3 [Inanupyer He0OX0AUMBIE PECYPCHI,
B TOM YHCJI€, C YIETOM UX 3aMEHSEMOCTH

XuMHYECcKasi TEXHOIOTHs

Peakiiuu 1 MeTOBI OPraHMYECKOW XUMUHU
[Ipou3BoacTBEHHAS MTPAKTHKA: TPEIUTUIOMHAS MTPAKTHKA
IIpou3BoacTBEHHAS IPAKTHUKA: HAYYHO-HCCIIEI0BATENbCKAS
paborta

[MonroToBka K mpoIeype 3aluThl U 3aIIHTa BBITYCKHON
KBaJIM(UKAIIMOHHON pabOTHI

VK-2.4 PazpabatbiBaeT Ij1aH peanu3aiiu
IIPOEKTA C UCII0JIb30BAHUEM UHCTPYMEHTOB
TJTAaHUPOBAHUS

XUMuYeckasi KHHETHKA

YucneHable METOAbI B XUMHUU

[Tpou3BoACTBEHHAS MPAKTUKA: MPEINTUIOMHASI IPAKTHKA
[Tpou3BoOACTBEHHAS MPAKTUKA: HAYYHO-HCCIIEI0BATEIbCKAS
pabota

[ToaroroBka K mpoleaype 3aluThl U 3aIIUTa BBITYCKHON
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KBATH(UKAIIMOHHON PabOTHI

YK-2.5 OcyuiecTBisieT MOHUTOPUHT X014
peanu3alum MpoeKTa, KOPPEeKTUPyeET
OTKJIOHEHHSI, BHOCUT JIONIOJTHUTENIbHBIE
M3MEHEHUS B IIJIaH peaju3aliy MpoeKTa,
YTOYHSIET 30HBI OTBETCTBEHHOCTHU
Y4aCTHUKOB ITPOEKTA

[IpousBoicTBEHHAS TIPAKTHUKA: MPEIAUTIIIOMHAS TPAKTHKA
[IpousBoicTBEHHAS TIPAKTHKA: HAYYHO-MCCIIEA0BATEIbCKAS
paborta

[ToaroroBka K mpoLeaype 3aUThI U 3aUTA BBITYCKHOMN
KBATH(UKAIIMOHHON PabOThI

VK-3. Crnocoben
OpPraHU30BBIBATH H PYKOBOIUTH
paboToii KOMaH/bI,
BBIpa0aThIBasi KOMaHIHYO
CTpATETHIO JIJISl TOCTUIKCHUS
IMOCTaBJICHHOM 1IN

VK-3.1 BeipabatsIiBaeT cTpaTeruio
COTPY/ZIHUYECTBA U Ha €€ OCHOBE OpPraHU3yeT
0TOOp WIEHOB KOMAaH/IbI JUISl TOCTHKEHHUS
ITIOCTaBJICHHOM LIEJIN

[Tenaroruka

[Icuxomnorus s XUMUKOB

JlabopaTopHbie pabOThI IO BHICOKOMOJIEKYJIIPHBIM COCTMHEHUSIM
[ToaroroBka K mporierype 3aiiThl U 3alIUTa BBIITYCKHOM
KBaJTH(HKAIIMOHHON paboThI

VYK-3.2 [Inanupyer u KOppeKTUpyeT paboTty
KOMaH/Ibl C Y4€TOM UHTEPECOB,
0COOEHHOCTEN ITOBEIEHNS 1 MHEHU €€
YJICHOB

[Temaroruka

XuMHUecKasi KHHETHKa

[cuxomorust st XUMUKOB

KypcoBast paboTta 1o HeopraHn4eckoi XuMHH

JIaGopatopHble pabOThI O BBICOKOMOJIEKYISIPHBIM COSMHEHUSAM
[TonroroBka K mporeaype 3auThl ¥ 3aIUTa BBITYCKHON
KBAJTM(PHUKALMOHHOHN paboThI

VYK-3.3 Pazpemiaer KOHQIUKTHI U
MIPOTUBOPEYUS MPU JI€TOBOM OOIIEHNHN Ha
OCHOBE y4€Ta HHTEPECOB BCEX CTOPOH

[Temaroruka

XuMHuecKasi KHHETHKa

[cuxomorust st XUMUKOB

ITonroroBka K mporeaype 3aluThl U 3aII1Ta BITYCKHON
KBATM(PHUKALMOHHON paboThI

VYK-3.4 Opranusyet JUCKyCCHH IO 3aJaHHON
TeMe U 00CYXKIEHUE PE3YIbTATOB PaOOTHI
KOMAaH/Ibl C IPUBJIEYEHUEM OIIIOHEHTOB
pa3paboTaHHBIM UJESIM

Ilegaroruka

Xumuueckass KHHETHKaA

[ToaroroBka K mporeaype 3auThl U 3alUTa BBITYCKHOM
KBaJIM(UKAITMOHHON paboThI

VYK-3.5 [Tnanupyer KoMaHIHYIO paboTYy,
pacmpenensieT MopyIeHus 1 IeNeTupyeT
MIOJTHOMOYHS YJIeHaM KOMaH/Ibl

ITemaroruka
[TonroToBka K mpoIeype 3aluThl U 3aIIHATa BBITYCKHON
KBaJIM(UKAITMOHHON pabOTHI

YK-4. CriocobeH NpuMeHsITh
COBpPEMEHHBIE
KOMMYHHUKATHBHbBIE

YK-4.1. Y cTaHaBIMBAaeT U pa3BUBAET
npodeccuoHaIbHbIE KOHTAKThI B
COOTBETCTBHUH C MOTPEOHOCTSIMU COBMECTHOM

HNHOoCTpaHHBIN SA3bIK
be3omacHOCTb KU3HENCATEIBHOCTH
Pycckuii sI3bIK U KyJIbTypa peuu
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TEXHOJIOTHH, B TOM YHUCJIE Ha
MHOCTPaHHOM(bIX) sI3bIKE(aX),
JUISL aKaJIEeMUYECKOT0 U
npodecCHOHaTBHOTO
B3aMMOJICICTBUS

IEATeNILHOCTH, BKIIIOYast OOMEH
uHpopManuei 1 BEIpabOTKy €AMHOM
CTpaTeruy B3aMMOJICHCTBUS

IIpaBoBeneHue sl XUMHUKOB

WNudopmanroHHble TEXHOJIOTUH ISl XUMUKOB

KypcoBast paboTa o HeopraHu4eckoi XuMHUH

VY4yeOHas MpaKkTUKa: 03HAKOMUTENIbHAS MTPAKTHKA
IToxroToBka K mpoueaype 3aluThl U 3aIUTa BBITYCKHON
KBaJTU(UKAITOHHON pabOTHI

DpaHIy3CKUN A3BIK

VK-4.2. CocTaBnsier, NepeBOAUT U
PEMAKTHPYET Pa3INYHbIC aKaIEMUICCKUE
TEKCTHI (pedepartsl, 3cce, 0030PbI, CTAThU U
T.1.)

HNHOoCcTpaHHBIN S3bIK

KypcoBast paboTa 10 HEOpraHM4eCKOH XUMUU
CoBpeMeHHbIE METO/bI TIOJYYEHUS U UCCIIEA0BaHUS
HEOPraHUYECKUX MAaTEepHaIOB

MonekyaapHbIid TA3aliH B OPraHUYECKON XUMUU

XUMUS ¥ TEXHOJIOTHS arPOXUMHUYECKHUX COECIUHEHUN
XuMus 1 OMoJI0rnYecKasi akTUBHOCTD 3JIEMEHTOOPTraHUYECKUX
COCTUHEHUN

Opranuueckue ¥ rTHOpUAHBIE MaTEPHAIIbI ISl 3JIEKTPOHUKH,
(OTOHMKH U CHCTEM NPeoOpa30BaHUA U 3alacaHUs SHEPTHU
[Ipon3BoaCTBEHHAs MPAKTUKA: TEXHOJIOIMYECKAs IPAKTUKA
[Ipon3BoacTBEHHAs NPAKTUKA: MPEIANUIIIIOMHAS TPAKTHKA
[Ipon3BOACTBEHHAS MPAKTUKA: HAYYHO-UCCIEA0BATEIbCKAS
pabora

[ToaroroBka K nmpoueaype 3auThl U 3alUTa BBITYCKHON
KBaTM(PHUKAIIMOHHOHN paboThI

[IepeBoa Hay4HO-TEXHUYECKOM JIUTEPATYpPHI

DpaHIy3CKUHU A3BIK

VK-4.3. Ilpencrasiser pe3yabTaTsl
aKaJieMH4ecKol U MpodecCHOHaTbHON
JesITeIbHOCTH Ha Pa3IMYHBIX MyOIUYHBIX
MEPOTIPHUSTHSIX, BKJIIOUYAsi MEXKTYHAPOIHBIE,
BbIOMpast HanOoJsee MoaXoAsIHi popmat

WNHOCTpaHHBIN S3bIK

KypcoBast paboTa o oprann4eckoil Xumuu
[Tpou3BocTBEHHAS TPAKTHKA: HAYYHO-HCCIIEIOBATEIbCKAS
pabota

[TonroToBka K mpoIeIype 3aluThl U 3aIIKATa BEITYCKHON
KBaJIM(UKAIIMOHHON pabOTHI

YK-4.4. ApryMEeHTUPOBAaHHO U
KOHCTPYKTHUBHO OTCTaWBAET CBOU ITO3ULIUU U
UJIEU B AKaJIEMUYECKUX U

WNHOCTpaHHBIN SA3BIK
Pycckuii 361K U KynbTypa pedu
[Ipon3BoacTBEHHAs TPAKTUKA: HAYYHO-UCCIIE0BATENbCKAS
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npodeccnoHaNbHBIX AUCKYCCUSAX Ha
rOCyJIapCTBEHHOM s3blke PD 1 HHOCTpaHHOM
SI3bIKE

paborta

[ToaroroBka K MpoLeAype 3aIUThI U 3aUTA BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

[lepeBox HAYYHO-TEXHUYECKOH JTUTEPATYPHI

VK-5. Crnocoben
AHAIM3UPOBATH U YIUTHIBATH
pa3HooOpa3ue KyJibTyp B
MPOIIECCE MEKKYIIBTYPHOTO
B3aMMOIEHCTBUS

VYK-5.1. Ananuzupyer BaxHeilune
U/ICOJIOTHYECKUE U IICHHOCTHBIE CHCTEMBI,
c(OpMHPOBABIINECS B X0/I€ HCTOPUIECKOTO
pa3BHUTHUS; 0OOCHOBBIBAET aKTYaJIbHOCTh MX
MCTIOJIb30BAHUS TIPH COLIMATIHLHOM H
npodeccCHOHaIbHOM B3aUMOICHCTBUN

Ucropus (uctopust Poccuu, BceoO1mas ucTopusi)
dunocodus

Hcropus u MeTono0a0rus XuMun

dusnueckue MeTo bl UCCIIEI0BAHUS
[IpaBoBeneHue 11 XUMHUKOB

Posib TMYHOCTH B UCTOPUU JIJIs1 XUMHUKOB
Kyneryponorus

Coruonorus

VYyeOHast NpakTHKa: O3HAKOMMUTEIbHAS IPAKTHKA
[TonroToBka K mporeaype 3aluThl U 3aIUTa BBITYCKHON
KB (HKAIMOHHON paboThI

VYK-5.2. BeicTpanBaeTconmaibHOe U
npodeccroHaIbHOE B3aUMOICHCTBHE C
y4eTOM 0COOEHHOCTEH OCHOBHBIX (pOpM
HAYYHOTO M PEJIMTHO3HOTO CO3HAHUS,
JIEJIOBOM U 00111el KYJIbTYpHI
NPEeACTaBUTENEH IPYTUX 3THOCOB U
KOH(eccHid, pa3INUHBIX COIMATBHBIX TPYIII

Hcropus (uctopust Poccuu, BceoOmas uctopus)
®duiocodus

HcTopus u MeTo10J10TUSI XUMUU

[ToxroToBka K mpoIeIype 3alUThl U 3aIIMTa BBITYCKHON
KBaJTH(PHUKAIIMOHHOHN paboThI

VK-5.3. OobecrieunBaer CO3IaHUE
HEIMCKPUMHHAITUOHHOU cpenbl
BSaHMOHeﬁCTBI/Iﬂ HpI/I BBIITOJIHCHUHN

npodeccnoHaNbHBIX 331249

Uctopus (ucropust Poccun, Bceob1mas ucropusi)
WNHOCTpaHHBIN A3bIK

dunocodus

HcTopus n MeTO10JIOTHS] XUMHA

[MonroToBka K mporeaype 3arThl ¥ 3aIUTa BBITYCKHON
KBaJIM(UKAIIMOHHON paboOThI

YK-6. CriocobGeH onpenensiTs u
PCATIN30BbIBATh IPUOPUTETHI
COOCTBEHHOM JEATEILHOCTH H
CIOCOOBI ee
COBEPIIICHCTBOBAHUS HA
OCHOBE CAaMOOIICHKH U

VYK-6.1. OnieHnBaeT CBOM peCypChl U UX
npenensl (JITYHOCTHBIE, CUTYaTHBHBIE,
BPEMEHHBIE), ONTUMAJIbHO UX UCIOJIb3YET
JUISl YCTIELTHOTO BBITIOJHEHUS IOPYYEHHOT O
3aJaHMs

DKOHOMUKA

AHanutruyeckast XUMHUS
Opranunueckasi XuMust

duznueckas XUMHAS

KBaHTOBast XMMHS

duznueckre MeTO bl UCCICTOBAHUS
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O6pa3OBaHI/IH B T€UCHUE BCell
KHU3HHU

Konnounnnas xumus

IIemaroruka

OO6mas ¢puznueckas XUMHS

WNudopmanroHHble TEXHOJIOTUH B HAYYHOH J1EATEIHOCTH
CIELNATIMCTOB XUMHUKOB

Peakuun 1 MeTobl OpraHN4eCKON XUMUHU

[Icuxonorust 1ysi XUMUKOB

WNudopmanroHHble TEXHOJIOTUH TSI XUMUKOB

YuciieHHbIE METO/IbI B XUMHUH

JlabopaTopHbie pabOThI IO BHICOKOMOJIEKYJIIPHBIM COCTMHEHUSIM
Kpucramnoxumus

Ponp nu4HOCTH B HCTOPUU AJ11 XMMHUKOB

KynpsTyponorus

Conuonorus

XHUMHS reTePOLMKINYECKUX COCTUHEHUN

[imannpoBaHre MHOTOCTYTIEHYATOTO CUHTE3a B OPraHUYECKOM
XUMUU

CreunanbHbI OpraHu4ecKUil CUHTE3
Mertannoopranndeckast XuMus

CuHTE3 HOBBIX MaTepUaIoB HA OCHOBE IIMKIMYECKUX
OpPraHUYECKUX COECIUHEHUN

N30panHble riaBel HAYK O MaTepuanax

[Ipon3BocTBEHHAs PAKTHKA: HAYYHO-UCCIEA0BATEIbCKAS
paborta

[ToaroroBka k mpoueaype 3aluThl U 3aIUTa BBITYCKHON
KBJIM(PUKAITMOHHOM pabOThI

YK-6.2. Onpenensier IpUOPUTETHI
po¢heCCHOHATILHOTO POCTA U CITOCOObI
COBEPIIICHCTBOBaHUSI COOCTBEHHOM
JEeSITeIbHOCTH HAa OCHOBE CAMOOIICHKH IO
BBIOPaHHBIM KPUTEPHSIM

Jluneitnas anre6pa Uit XUMUKOB

[Icuxonorus nns XUMHKOB

Ponb nu4HOCTH B HCTOPUU AJI1 XMMHUKOB
KynsTyponorus

Conuonorus

[ToaroroBka K npouenype 3aliuThl U 3aIIUTa BBIITYCKHON
KBaJIM(PUKAITMOHHOM pabOThI

VYK-6.3. BeictpanBaet ruOkyro

Jluneiinas anredpa A XMMHKOB
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npodeccuoHanbHYI0 TPAEKTOPHUIO,
HCIIOJIb3Ys] MHCTPYMEHTHI HEIIPEPBIBHOTO
o0pa3oBaHMUsl, C y4€TOM HAKOIUJICHHOTO
OTIBITa PO ECCUOHATHLHOM 1EATEIEHOCTH U
JUHAMHYHO U3MEHSIONINXCS TpeOOBaHMIA
pBIHKA TpyZAa

Ponp nMuHOCTH B MCTOpUN JUIsI XUMHUKOB
Kyneryponorus

Couunonorus

Crepeoxumusi

Kiacrepsl u a3neMeHTOpraHnyecKue COeqMHEHUs
CoBpeMeHHbIE METO/IbI TIOJIYYSHHS U UCCIICI0BAHUS
HEOPraHWYECKUX MaTepUaloB

MonekyapHbIid TA3aliH B OPraHUYECKON XUMUHU
[ToaroroBka K nponeaype 3auThl U 3alUTa BBITYCKHOU
KBATH(UKAIIMOHHON PabOThI

VYK-7. Cnocoben
MO//IEPKUBATH

JIOJKHBIN YPOBEHb
bu3nIecKom
HNOJrOTOBIEHHOCTH IS
obecrnevyeHns MOTHOLEHHOM
COLIMAIBHOW U
npodeccuoHaNbHOM
JeSITEIbHOCTH

YK-7.1. BeiOupaer 3m0poBbecOeperaroIime
TEXHOJOTUU Ul TOJJEPXKAHUS 30POBOTO
oOpa3za XH3HH C y4eTOM (PH3HOJIOTHUSCKUX

OCOOCHHOCTEH  OpraHm3Ma U  YCIOBHii
peanu3anum npogeccuoHaNbHON
JEATSILHOCTH

duzndeckas KyabTypa U CIIOPT

DJIEKTHBHBIC TUCIUTUTMHBI 110 (PU3MYECKON KYJIbTYPE U CIIOPTY
[ToaroroBka K mporeaype 3aiyThl ¥ 3aIIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

VK-7.2. Ilnanupyet cBoe pabouee u
cBO0OOIHOE BpeMs IS ONTUMAIILHOTO
coueTaHusl pU3NUECKON U YMCTBEHHOU
Harpy3kH u o0ecredyeHus
paboTocnocoOHOCTH

dusnyeckas KyIbTypa v CIOPT

DJeKTUBHbIE JUCHUIUIMHBI IO (PU3UYECKOHM KYIbTYpE U CIIOPTY
[TonroToBka K Mmporeaype 3aIrThl ¥ 3aIIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VYK-7.3. CobmoiaeT u nponarasaupyer
HOPMBI 3/I0POBOT0 00pa3a XKHU3HU B
Pa3IUYHBIX KU3HEHHBIX CUTYallUsX U B
npoeCCHOHATIBHON NeSTEIbHOCTH

dwusnueckas KyJabTypa u CIIOPT

DJeKTUBHbIE JUCHUIUIMHBI IO (PU3NYECKOHN KYIbTYpE U CIIOPTY
[TonroToBka K mporeaype 3arThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PHUKAIIMOHHOHN paboThI

VK-8. CriocobeH co3maBath U
MO/IJIEPKUBATh O€30T1acHbIE
YCIIOBHS )KM3HEEATEIbHOCTH,
B TOM YHCIIE TIPH
BO3HUKHOBEHHUU
YpE3BBIYANHBIX CUTYyAIIMH

VK-8.1. AHanusupyet GpakTopbl BpEIHOTO
BIIVSTHHSL DJIEMEHTOB CPE/Ibl OOUTaHUS
(TEXHUYECKHUX CPEICTB, TEXHOJIOTUYECKUX
MPOLECCOB, MATEPHUAJIOB, 3TAaHUI 1
COOPY>KEHHM, IPUPOAHBIX U COLIMATBHBIX
SIBJIICHU)

XUMUYECKUE OCHOBBI OMOJIOTHYECKHIX MPOIIECCOB
BpICOKOMONIEKYISIPHBIE COEAUHEHHS

CoBpeMeHHast XUMHS U XUMUYECKasi 0€30MacHOCTh
be3onacHOCTE KU3HENEATEIbHOCTH

XuMHS 3IEMEHTOB

XUMUA U TEXHOJOTHS arpOXUMHUYECKUX COCTMHEHUI

XuMus ¥ OMONIOTHYECKast aKTUBHOCTD JIEMEHTOOPTaHUYECKIX
COETUHEHUN

Oprannydeckue v THOPHUIHBIE MAaTEPHUAITBI JIJIS1 DJIEKTPOHUKH,
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(OTOHHKH U CHCTEM MPEOOPA30BAHUS U 3aaCaHUs SHEPTHH
[IpousBoicTBEHHAS TIPAKTHKA: TEXHOJIOTHYECKAs MPAKTUKA
[Ipou3BocTBEHHAS TPAKTUKA: IPEINTUIOMHAS IPAKTHKA
[ToaroroBka K mporeaype 3aiuThl U 3aIIUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

I'paknaHckast 3a1IMTa B YpE3BBIYAHHBIX CUTYAITHSIX

YK-8.2. UnenTudunmpyer onacHle u
BpE/IHBIE PAKTOPHI B paMKax
OCYIIECTBIISIEMOM JICATEIIEHOCTH

OOm1ast 1 HeOpraHUYECKasi XUMHS

AHanuTHyeckas XuMHS

duznueckas XUMHS

duzndyeckue METO Bl UCCIICIOBAHUS

Konnonnnas xumus

CoBpeMeHHast XUMHS ¥ XUMHUYecKast 6€30macHOCTh
be3omacHOCTE KU3HEACITCIILHOCTH

Karanu3 B opranuueckoit Xumuu

MosnekynspHOoe MOJIETUPOBAHUE B OPraHUYECKON XUMHUH
Xumudeckass TOKCHKOJIOTHS

XUMUA U TEXHOJOTHS arpOXUMHUYECKUX COCTMHEHUI

XuMHS ¥ OMOJIOTHYECKast aKkTUBHOCTD AJIEMEHTOOPTaHHYECKHUX
COCTUHCHHI

Opranudeckrie ¥ THOPUAHBIE MaTEPHAIIBI IS JIEKTPOHUKH,
(hOTOHUMKHU U cUCTEM TTpeoOpa30BaHUs U 3aNlaCaHusl YHEPTUH
[ToaroroBka k mpoueaype 3aluThl U 3a1IUTa BBIITYCKHOU
KBJIM(PUKAITMOHHOM pabOTHI

I'paxxnanckas 3anuTa B Upe3BbIUaliHbIX CUTYyaluusX ['paxxaaHnckas
3allMTa B YPE3BBIYANHBIX CUTYAITUSIX

VK-8.3. BersiBisier npoOiembl, CBSI3aHHBIE C
HapyLIeHUSIMM TEXHUKHA O€30MacHOCTH Ha
pabouyeM MecTe; HpeIaraeT MEpONPHUSTHUSIX
1o MIPEIOTBPALLIEHUIO Ype3BbIYAHBIX
CUTYyalHi

OO61as u HeopraHuyeckasi XUMHUs

AHaNUTUYECKAsE XUMUS

Opranuyeckasi XuMHust

duznueckas XUMUs

CoBpeMeHHast XUMHUSI 1 XUMHYecKasi 0€301acHOCTh
be3onacHOCTb KU3HEAEATENHHOCTH

Peakuuu 1 MeTOoABI OPraHUYECKON XUMUU

XUMHS T€TEPOLMKINYECKUX COSTUHEHUN

[InanupoBaHuE MHOTOCTYIIEHYATOTO CUHTE3a B OPraHUYECKON
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XUMUU

CreunanbHblii OPraHUYECKUN CUHTE3

MonekynspHOEe MOJIETUPOBAHUE B OPraHUYECKON XUMUH
XuMuyecKasi TOKCUKOJIOTHsI

VYyeOHasi mpakTHKa: 03HAKOMHUTEIbHAS MPAaKTUKA
IToaroroBka K npoueaype 3aluThl U 3alUTa BbIITYCKHOU
KBATH(UKAIIMOHHON PabOThI

['paxxnanckas 3ammTa B Ype3BbIYaHBIX CUTYALUAX

VK-8.4. PazbsicHsieT npaBuia MOBEACHUS IIPU
BO3HHKHOBECHUH YPE3BBIYAHBIX CUTYaLUil
MIPUPOJHOTO ¥ TEXHOTEHHOTO
MPOHCXOXKICHUS; OKa3bIBACT IIEPBYIO
MIOMOIIIb, OMTUCHIBAET CIIOCOOBI YUaCTHsI B

CoBpeMeHHast XUMHUSI 1 XUMHYECKasi 0€3011acHOCTh
be3omacHOCTh KU3HEACATSIBHOCTH

[ToaroroBka K Mmpoleaype 3alUThl U 3aIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

OIIK-1Cnocoben
aHAITM3UPOBATh,
UHTEPIPETUPOBATH U
0000111aTh

Pe3YIIBTATHI
IKCIEPUMEHTATBHBIX

U PaCUETHO-TEOPETHUECKUX
paboT XUMUYECKOH
HaHpaBHeHHOCTI/I

BOCCTaHOBUTEIbHBIX ['paxxnanckas 3amuTa B Ype3BbIYaHBIX CUTYAITUSIX
MEpONPUSITHUIX
ObmenpogeccuoHanbHbIe KOMIIETEHIIHMT
Marematuka
HNudopmaruka

OIIK-.1. CucremaTu3upyeT 1 aHAJTU3UPYET
pe3yJIbTaTl  XMMHMUYECKHUX DKCIIEPUMEHTOB,
Ha0JII0/IeHUH, U3MEPEHNUH, a TaK¥Ke
pE3yJIBTaTHhI

pac4yeToB CBOMCTB BEIIECTB U MATEPUATIOB

BrruncinnutensHbIE METOJBI B XUMHU

OO01mmas u HeopraHu4YecKasi XUMHUs

AnanuTHnyeckas XMMHUS

Opranunueckas XuMus

duznueckas XUMHAS

XUMUYECKUE OCHOBBI OMOIIOTMUECKUX MPOIIECCOB
BricokoMoneKyIsipHbIE COETUHEHUS

XuMudecKas TeXHOIOTHS

KBanrToBas xumus

du3nuecKue METOIbI HCCICAOBAHUS

Kommongnaa xumus

CoBpeMeHHast XUMUST M XUMUYecKasi 0€30MacHOCTh
Kpucramnoxnmus

CrpoeHue BeriecTBa

[Ipoun3BoicTBEHHAS TPAKTUKA: TEXHOJIOTHYECKAs IPAKTHUKA
[Ipon3BoICTBEHHAs MPAKTHKA: TPEAIUIIIOMHAs IPAKTUKA
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[ToaroroBka K MpoleAype 3aUThI U 3alTa BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI

OIIK-1.2. TIpeanaraetr uHTEpIpETALIUIO
pe3yabTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U
pacyeTHO-TEOPETUYECKUX  paboT ¢
UCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB
TPaJMLMOHHBIX U HOBBIX Pa3/1€JI0B XUMUHU

[Ipou3BoaCTBEHHAS MPAKTHKA: TEXHOJIOTHYECKAs TPAKTHKA
[ToaroroBka kK mpoueaype 3allUThl U 3aIUTa BHITYCKHON
KBaJTU(UKAITIOHHON pabOTHI

OIIK-1.3. ®opmynaupyeT 3aKI0YCHUS U
BBIBOJIBI IO pe3yJIbTaTaM aHAIH3a
JUTEPATYPHBIX TaHHBIX, COOCTBEHHBIX
IKCTIEPUMEHTAIBHBIX U
PacYeTHO-TEOPETHUYECKIX PadOT XMMUYIECKON
HaIpaBJICHHOCTH

CoBpeMeHHAass XUMUS U XUMUYecKasi 0e30I1acHOCTh
CrtpoeHue BeliecTBa

[Ipou3sBoicTBEHHAS IPAKTUKA: MPEITUILIOMHAS IPAKTHKA
[TonroroBka K mporeaype 3aluThl ¥ 3aIUTa BBITYCKHON
KBATM(UKAIIMOHHON PabOThI

OIIK-2 CriocobeH npoBOJAUTH
XUMHAYECKHI SKCTIEPUMEHT C
UCIIOJIb30BaHUEM
COBPEMEHHOT0 000pYyI0BaHMUs,
co0uTr0/1as1 HOPMbI TEXHUKU
0e30macHOCTH

OIIK-2.1PaboTaer ¢ XUMHUUYECKUMHU
BEILIECTBAMH C COOJIIOZICHUEM HOPM TEXHUKH
0e30MacHOCTH

OO6m1as 1 HeOpraHu4vecKas XuMHs

AHanuTnyeckas XuMus

Opranuueckast XuMus

dusnueckas XuMus

Ou3nuecKue METOABI HCCIIEIOBAHUS

Konnonnnas xumus

[Ipou3BocTBEHHAS TPAKTUKA: IPEIUTUIOMHAS IPAKTHKA
[TonroToBka K mporneaype 3aluThl ¥ 3alUTa BBITYCKHON
KBJIM(UKAITMOHHOM pabOThI

OIIK-2.2. Mcnonp3yer CylecTBYIOMIHE U
pa3zpabaThIBacT HOBbIE METOIMKH TOTYUCHUS
Y XapaKTepHU3alliy BEIIeCTB U MaTEpUaIOB
JUIS pellieHus 3a1a4 NpodeccuoHaIbHOM
NEeATETLHOCTH

Oprannueckasi XUMHS

[Ipou3sBocTBEHHAS IPAKTUKA: MPEATUITIOMHAs TPaKTHKa
[ToaroroBka K npotuietype 3aliiThl U 3aII1Ta BbITYCKHON
KBJIM(PUKAITMOHHOM pabOTHI

OIIK-2.3. [TpoBOIUT HCCIICTOBAHUS CBOWCTB
BEIECTB M MaTEPHAJIOB C HCITOJIb30BAHHEM
COBPEMEHHOT0 Hay4YHOTO 000pYI0BaHUs

AHanuTuyeckas XUMHUs

duznyeckas XUMHUS

Ou3nyecKkue METO/Ibl UCCIIEI0BaHUS

[IponsBoacTBEHHAs IPAKTUKA: TEXHOJIOTMUYECKAs IPAKTUKA
[Ipou3BocTBEHHAs MPaKTUKA: MPEAAUIIIIOMHAs IPAKTHKA
[ToaroroBka K npouenype 3alyThl U 3aIIUTa BBIITYCKHON
KBJIM(PUKAIIMOHHOM pabOThI
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OIIK-3. Cniocob6eH NpUMEHSITh
pacdeTHO-TEOPETUICCKUE
METO/IBI JUISl U3Y4YEHUS CBONCTB
BEIIICCTB U MTPOIIECCOB C UX
y4acTUEM, UCIIONIb3Ys
COBPEMEHHOE ITPOTrPAMMHOE
obecneueHre u 0a3bl JaHHBIX
po(hecCHOHATLHOTO
Ha3HAYCHHUS

OIIK-3.1. IIpumeHnsieT TeopeTUYECKUE U
MOJyIMIIMPUYECKHE MOJEIH NP PEeILICHUH
3aJ1a4 XUMUYECKON HalpaBIeHHOCTH

Maremaruka

dusuka

BoruncnuTenbHble METOIBI B XUMUU

OOm1ast 1 HeOpraHUYEeCKasi XUMHS

AHanuTuyeckas XUMHUs

Opranunueckast XUMHs

duznyeckas XUMHUs

XHUMHUYECKask TEXHOJIOTUs

KBanToBas xumus

du3nuecKue METOABI HCCIIEIOBAHUS

Komnonanas xumus

Kpucramnoxnmus

[IpousBoicTBEHHAs MPAKTUKA: TEXHOJIOTHYECKas MPAKTUKA
[Ipou3BoacTBEHHAS IPAKTUKA: IPEAUTUIOMHAS IPAKTUKA
[ToaroroBka K mporeype 3aiiThl U 3alIUTa BBIITYCKHOM
KBaJTH(HKAIIMOHHON paboThI

OIIK-3.2. Mcnonb3yer cTaHAapTHOE
MporpaMMHOe o0OecIieueHne u
CIeLUaIN3UPOBAHHBIE 0a3bl TaHHBIX MTPU
pelieHnu 3a1a4u npodeccrnoHalbHOM
JESATEIBHOCTH

HNudopmaruka

BbruncnuTenbHble METO/IBI B XUMUU

XuMuyeckasi TEXHOJIOTHs

KBanToBas xumus

du3nyecKknue METO bl UCCIIEIOBAHUS

Komnonanasa xumms

Kpucramnoxnmus

IToaroroska K npouenype 3alyThl U 3aIIUTa BBIITYCKHON
KBJIM(PUKAITMOHHOM pabOTHI

OIIK-4. Cnocoben
IUTAHUPOBATh PabOTHI
XUMUYECKON HaAIlPaBIEHHOCTH,
o0OpabatbIBaTh U
UHTEPIPETUPOBATD
IIOJIy4YEHHBIE PE3YJIBTAThI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUN U
IIPAKTUYECKUX HABBIKOB

OIIK-4.1. Mcnonp3yet 6a30Bble 3HAHUS B
00JTaCTH MaTEeMAaTUKN U (PU3UKH TIPH
IUTAHUPOBAHUM PAOOT XUMHUYECKOM
HaTpPaBICHHOCTH

MaremaTuka

duzuka

KBanrToBas xumus

[IpousBoicTBEHHAs MPAKTUKA: TEXHOJIOTHYECKAs MIPAKTUKA
[ToaroroBka k mporeaype 3auThl U 3alUTa BBITYCKHOM
KBaJIM(UKAIIMOHHON paboThI

OIIK-4.2. O0pabaTsiBaeT JaHHBIE C
HCIOJIb30BAHUEM CTaHIAPTHBIX CIIOCOO0B
anmnpoOKCUMAIMH YHCIICHHBIX XapaKTePUCTHK

Nudopmaruka
BoruncnuTenbHbIE METOIBI B XUMUN
[ToaroroBka K mpoueaype 3aluThl U 3alUTa BBITYCKHON
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peLIeHUs] MAaTEeMaTUYECKUX U
du3nveckux 3anaq

KBATH(UKAIIMOHHON PabOTHI

OIIK-4.3. laTepnpeTupyeT pe3yabTaThl
XUMHUYECKUX HAOTIOICHHMIA C
HCIOJIb30BaHHUEM (PU3NYECKUX 3aKOHOB U
MPEICTABICHUI

dusnka

XuMu4eckasi TeXHOJIOTHs

[Ipou3BoacTBEHHAS IPAKTUKA: PEATUIIOMHAs IPAKTHKA
[ToaroroBka kK mpoueaype 3allUThl U 3aIUTa BHITYCKHON
KBaJIM(UKAIIMOHHON pabOTHI

OIIK-5. Cnocoben
UCTIOJIb30BaTh
UH(POPMALIMOHHBIE Oa3bl
JTAHHBIX ¥ aJalTHPOBATh
CYIIECTBYIOIIUE IPOTPAMMHBIE
TPOIYKTHI JIJISl pEIICHUS 3a/1a4
po(hecCHOHATLHOM
JESITEIIBHOCTH C Y4ETOM
OCHOBHBIX TpeOOBaHU
nH(pOpMaITMOHHOM
0€30MacHOCTH

OIIK-5.1. Ucnonb3yer coBpemenHbie IT-
TEXHOJIOTUH MpHU cOope, aHallu3e U
MIPEICTaBICHIH HH(POPMAITUU XUMUIECKOTO
npoduIs, CoOM0ast HOPMBI U TpeOOBaHUS
WH(POPMAIIMOHHON 0€301MacHOCTH

HNudopmaruka

BrruncnuTensHpie METOIbI B XUMHU

XUMH4ecKkasi TeXHOJIOTHs

du3nuecKue METOABI HCCIIEIOBAHUS

[ToaroroBka K mpoueaype 3alUThl U 3aIUTa BBITYCKHON
KBaJTH(HKAIIMOHHON paboThI

OIIK-5.2. Ucnonp3yer cTaHaapTHBIE U
OpUTHHAJILHBIE TPOTPAMMHBIE TPOAYKTHI,
MIPH HEOOXOAMMOCTH AJANTHPYSI UX IS
penreHus 3a1a npodecCHOHaATBLHON
IEeITEIbHOCTU

HNudopmaruka

du3nuecKrue METO bl HCCIIECIOBAHMUS

[Tpou3BoACTBEHHAS MIPAKTHUKA: TEXHOJIIOTHYECKAsl TIPAKTHKA
[Ipou3BoacTBEHHAS MIPAKTUKA: PEAUTUIOMHAS IPAKTUKA
[ToaroroBka K mpoueaype 3alUThl U 3aIUTa BHITYCKHON
KBaJTHM(HUKAIIMOHHOHN paboThI

OIIK-6. Cnnocoben
MPEJICTABIISITh PE3YIbTATHI
npodecCuOHATbHON
NESITENIbHOCTH B YCTHOU U
MUCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU U
MpaBUJIaMH, IPUHSATHIMH B
npodheccCuoHaTFHOM
coo0l1ecTse

OIIK-6.1. [IpencraBnsieT pe3yabTaThl pabOTHI
B BUJI€ OTYETa 0 CTaHJapTHOU opme Ha
PYCCKOM SI3BIKE

BrranciuensHbIe METOIBI B XUMHA

Bbuonorus c ocHoBaMH 9KOJIOTUU

OO61as 1 HeopraHuyeckasi XUMHUs

XumHuueckasi TEXHOJIOTUsl

Ou3nuecKue METOIBI HCCIIECIOBAHUS

[Ipou3BoacTBEHHAS MPAKTHKA: TEXHOJIOTHYECKas TPaKTHKa
[Ipou3BocTBEHHAS TPAKTUKA: IPEIUTUIOMHAS TPAKTHKA
[TonroToBka K mporneaype 3aluThl ¥ 3alUTa BBITYCKHON
KBJIM(UKAIIMOHHOMN pabOThI

OIIK-6.2. [TpencraBisieT HHPOPMAITUIO
XUMHUYECKOT0 COAECPIKAaHUS C yUETOM
TpeboBaHuit Onborpaduyeckon KyabTypbl

buonorus ¢ ocHOBaMU KOJIOTHH

XuMuyeckasi TEXHOJIOTUS

[ToaroroBka K mpoLeaype 3aliuThl U 3aIUTa BBITYCKHON
KBJIM(UKAIIMOHHOMN pabOThI

OIIK-6.3. '0TOBUT Ipe3EHTALIUIO 10 TEME
paboTHI M IPEACTABIISET €€ Ha PYCCKOM U
aHIJIMHACKOM SI3bIKaX

WNHOoCcTpaHHBIH SA3BIK
buosorus ¢ 0CHOBaMHU 3KOJIOTUH
Pycckuil s13b1K 1 KynbTypa peun
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[ToaroroBka K MpoleAype 3aUThI U 3alTa BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI

OIIK-6.4. [IpencraBinsieT pe3yabTaThl paboTel | MHOCTpaHHBIN A3BIK

B BHJIC HAYYHOU MyOIUKAINY (TE3UCHI Pycckuii S3bIK M KyJIbTypa peun
JOKJIaJa, CTaThsl, 0030p) Ha PyCCKOM U IlonroToBka K mporueaype 3aluThl U 3aIUTa BBITYCKHON
AHTJIMICKOM SI3BIKE KBaJIM(UKAIIMOHHON pabOTHI

IIpodeccnonanbHbIe KOMIIETEHITUN

XUMUS 3JIEMEHTOB

Peakuuy n MeTobl OpraHu4ecKOd XUMUHU

Karaims B opraHn4eckoi XuMuu

KypcoBas paboTa no HeopraHM4ecKoid XUMUU

Kypcogas pabora 1o opraHm4eckoil XuMuu

YuclieHHbIE METO/IbI B XUMHUH

JlabopaTopHblie pabOTHI IO BHICOKOMOJIEKYJIIPHBIM COE€TMHEHUSIM
XUMHS TETEPOLUKINYECKUX COCTUHEHUI

[mannpoBaHre MHOTOCTYIIEHYATOTO CUHTE3a B OPraHUYECKOU
XUMUU

CreunanbHbI OpraHUYECKU CUHTE3

CoBpeMeHHbIE METOBI TIOJYUEHUS U UCCIIEN0BaHUS

[1K-1-1. Crtocoben
IUIAHUPOBATh paboTy U
BBIOMPATH aJIEKBATHBIC METO/IbI

pelIeHNA HAYTHO [1K-1-n.1. CocraBnseT o0muii mian HEOPraHUYECKNX MATEpHAJIOB
o UCCJIEIOBaHMs U JETAJIbHBIC IIJIaHbI MounekynsipHbIi [U3aiiH B OPraHUn4eCKOW XUMHUH
UCCIIEI0BATEIbCKUX 3a/1a4 B .
OTJENbHBIX CTAIUI MerannoopraHnudeckasi XuMust

BbIOpPaHHON 001aCTH XUMHH,
XUMHAYECKON TEXHOJIOTHU WITH
CMEXHBIX ¢ XMMHUEH HayKax

CuHTE3 HOBBIX MaTe€pUaioB HA OCHOBE IIUKINYECKUX
OPraHNYEeCKUX COCTMHEHUHN

N30panHbIe rIaBel HAYK O MaTepuanax

MonekynsapHOoe MOJETMPOBAHUE B OPTraHUYECKON XUMHUH
XuMH4uecKasi TOKCUKOJIOTUs

XUMUA U TEXHOJIOTHS arpOXUMHUYECKUX COCTMHEHUI
XuMus 1 OUOIOTHYECKasi aKTUBHOCTD JIEMEHTOOPTaHUYECKIX
COETUHEHUN

Opranuveckrie ¥ THOPUIHBIE MaTEPHAIIBI IS JIEKTPOHUKH,
(hOTOHUMKHU U cUCTEM TTpeoOpa30BaHUsI U 3aTIaCaHUsI YHEPTUH
[Ipon3BoCTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATENIbCKAs
paborta
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[ToaroroBka K MpoleAype 3aUThI U 3alTa BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI

[1K-1-n.2. Bribupaer sxkcriepuMeHTaIbHbIe U
PacCYETHO-TEOPETUUECKUE METOIbI PEIICHUS
MOCTABIICHHOM 3a/1a4l UCXOJIS U3
MMEIOIINXCS MAaTepUATIbHBIX U BPEMEHHBIX

pecypcoB

OO6mmas (pu3ndeckass XUMHS

Jluneiinas anreOpa i XUMHUKOB

XUMUs 3JIEMEHTOB

NudopmanronHbie TEXHOJIOTMH B HAYYHOU €S TEIBHOCTH
CIEIHATUCTOB XUMHUKOB

XuMuyeckasi KHHeTHKa

Karanus B oprannueckori XuMuu

NudopmanonHbie TEXHOIOTUH U XUMUKOB

Kypcogas paboTa o opranndeckoi XuMuu

JlaboparopHble pabOTHI O BEICOKOMOJIEKYJISIPHBIM COETUHEHUSIM
Kpucramnoxnmus

CtpoeHue BemiecTBa

XUMUA TETEPOLIUKIMYECKUX COEAUHEHUI

[InanupoBaHre MHOTOCTYIIEHYAaTOTO CUHTE3a B OPTaHUYECKOM
XUMUH

CreunanbHBIA OpraHuYecKuil CHHTE3

Crepeoxumus

Kunacreps! 1 aneMeHTOpraHnyecKne COeqUHEHUS
MosnexynspHOoe MOJIETUPOBAHUE B OPTaHUIECKON XUMHUH
XuMHUecKasi TOKCUKOJIOTUS

[Tpoun3BocTBEHHAS MPAKTHKA: HAYYHO-UCCIIEA0BATEIIbCKAs
pabora

[ToaroroBka K mporeaype 3auThl U 3alUTa BBITYCKHOM
KBAJTM(PHUKAIIMOHHOHN paboThI

[IK-2-1. Cioco6eH npoBOIUTh
NaTeHTHO-UH(POPMAIIMOHHBIC
UCCIIEIOBaHMs B BEIOPaHHOM
o0yacTu XUMHUH U/UITN
CMEXHBIX HayK

[TK-2-u.1. [TpoBOIUT MOKCK
CHeIHaTN3UPOBAaHHON HHPOPMAITUHU B
MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX JaHHBIX

NudopmanoHHbIe TEXHOJIOTHH B HAYYHOU JIEATEIHHOCTH
CTIEIUATTMCTOB XUMHUKOB

NudopmanoHHbie TEXHOIOTUHN AJI1 XUMHUKOB

JlaGopaTopHbIie pabOTHI IO BEICOKOMOJICKYJIIPHBIM COCTHHEHUSIM
XUMHS TETEPOIUKINYECKUX COSTUHEHUI

[imannpoBaHre MHOTOCTYTIEHYATOTO CUHTE3a B OPTraHMYE€CKON
XUMUU

CrenunanbHblid OpraHUYECKU CUHTE3
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Merautoopranudeckast XumMus

CHHTE3 HOBBIX MAaTEPUAIOB HA OCHOBE ITUKITNYECKIX
OpPraHUYECKUX COCIMHEHUM

N36panHbIe TIaBBI HAYK O MaTepraiax

MornekynsipHoe MOAECTUPOBAHNE B OPraHUUECKON XUMUU
XuMUyecKasi TOKCUKOJIOTHsI

[Ipou3BoicTBEHHAs MPAKTUKA: HAYYHO-HCCIEA0BATEIbCKAs
paborta

[ToaroroBka K mpoLeaype 3aUThI U 3aUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOThI

CoBpeMeHHbIE METO/IbI TIOJIYYCHUS U UCCIICI0BAHMS
HEOPraHWYECKUX MaTepUasoB

MonekyasapHbIid TA3aliH B OPraHUYECKON XUMUU

XUMHMS U TEXHOJIOTUSI arPOXUMUYECKUX COETMHEHUI

Xumus 1 OMOJIOTHYECKasi aKkTUBHOCTD AJIEMEHTOOPTaHUYECKUX

[1K-2-u.2. AHanu3upyeT u 00001aer COCTMHCHU I

pe3yJIbTaThl IATEHTHOTO ITOMCKA 110 TeMaTuKe | OpraHudecKrue U THOPHUIHBIC MAaTEPUAIBI JJIs ICKTPOHUKH,

MIPOEKTa B BEIOPaHHOM 001aCTH XUMHUH (OTOHMKH U CHCTEM MPEOOPa30BaHMS U 3alaCaHuUs SHEPTHH

(XMMHUYECKOM TEXHOJIOTHH) [Tpou3BocTBEHHAS TPAKTHUKA: HAYYHO-HCCIIEIOBATEIbCKAS
pabora

[MoxroToBka K mpoIeIype 3alUThl U 3aIIMTa BBITYCKHON
KBaTM(PHUKAIIMOHHOHN paboThI

[lepeBon HAYIHO-TEXHUYECKOH JTUTEPATYPHI
PpaHIy3CKUHU A3BIK

Kypcosast paboTa 1o HeOpraHM4eCKOW XUMUU

IIK-3-u. Ciocoben Ha ocaoBe | [1K-3-H.1. CucremaTusupyet HHPOPMAITHUIO,
[Tpon3BoicTBEHHAS TIPAKTHKA: HAYIHO-MCCIIEA0BATEIbCKAS

KPUTAYECKOTO aHAIU3a nony4yeHnyto B xone HUP u HUOKP, aGoTa

pesyasTaToB HUP 1 HUOKP AQHAJIM3UPYET €€ U COMOCTABIIAET C P .
[ToaroroBka K mpotiierype 3auThl U 3alIUTa BBIITYCKHOM

OLICHMBATh MIEPCIIEKTUBBI UX JUTEPATypHBIMU JaHHBIMU .
KBaJIM(UKAITMOHHON paboThI

IIPAKTUYECKOr0 IPUMEHEHUS U
XHMHMS 3JIEMEHTOB

IPOIOJDKEHUs padoT B [1K-3-1.2. Onpenenser BO3MOXKHbIE .

. WudopmanroHHble TEXHOJIOTUU B HAYYHOH J1eATEIbHOCTH
BbIOpaHHOW 00JaCTH XUMHUH, HaIpaBJIeHUs Pa3BUTHUS padOT U
. CHEIHaMCTOB XUMHKOB
XUMHUYECKON TEXHOJIOTHY UM | TIEPCHEKTUBBI IPAKTUYECKOTO NPUMEHEHUS .
. Peakuuu 1 MeTopl OpraHM4ecKON XUMUN
CMEXHBIX C XMMHEH HayKax MOJIyYEHHBIX PE3yIbTaTOB

XuMH4yeckas KUHETUKA
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pabora

Kypcoast paboTta mo HeopraHM4eCKOM XUMHUHU
KypcoBas paboTa 1o opraHmuecKkoil XuMuu
Crepeoxumusi

Kiacreps! 1 a3neMeHTOpraHnyecKue CoeqMHEHUs
CoBpeMeHHbIE METObI OJyUYEHUS U UCCIIeA0BaHUS
HEOPraHUYECKUX MAaTepPUAJIOB
MonekyaapHbli TU3aliH B OPraHUYeCKON XUMUU
[Ipoun3BocTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATEIIbCKAs

[ToaroroBka K MpoLEAype 3aUTHI U 3aITA BBITYCKHON
KBaJTM(UKAITMOHHONW PabOThI

&)
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