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1. OBIIME ITOJIOXKEHUA

Hayunsrit paboTHHK

OcHoBHasi npodeccoHaIbHasE 00pa3oBaTeIbHAS MPOrPaMMa BbICIIEro 00pa3oBaHus —
NporpaMMa NOJATOTOBKH CHENHUAJUCTOB (Jajiee — mnporpamma cnemuaaurera, OOII
clenua uTeTa), peajusyeMas B COOTBETCTBHM C  (elepallbHbIM  TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO 00pa3zoBaHus (eaepaibHbIM TOCYIAPCTBECHHBIM
OIOKETHBIM 00pa30BaTEIbHBIM YUYPEKICHUEM BBICIIETO OOpa30BaHUS
«Poccuiicknii  XMMHUKO-TEXHOJIOTHUECKUM yHuBepcuteT wumenu JM. Menneneesa» 1o
HamnpasyieHuto noarotoBku 04.05.01 - dyngaMeHTalibHas U MPUKIaAHAS XUMHUS,CIICHHATU3ALIHS
«Oprannueckas XUMHUS», TPEIACTABISIET COOOM KOMIUIEKC OCHOBHBIX  XapaKTEPUCTHK
o0pa3oBaHMs, OPraHU3aLMOHHO-TIEAATOTUYECKUX YCIOBUH, ¢GOpM aTTecTalud, KOTOPBIH
MPEJICTaBICH B BUJIC OOIICH XapaKTEPUCTUKHU IMPOTPAMMBI CHEIHAIUTETa, YIeOHOTO IUTaHA,
KaJIeHJAapHOTro yueOHOro rpaduka, paboynx MporpaMM AUCLUILINH, IPOTPaMM MPaKTUK, GOHI0B
OIICHOYHBIX CPEJICTB, METOIMUYECKIX MAaTEpPUAJIOB.

HopMmaTuBHbIe JOKYMEHTHI /JJsi Pa3paloTKH MNPOrpamMMbl CHENHAJTHTETa IO
HANPAaBJIEHUIO NOAT0TOBKMCOCTABIISIOT:
[] ®denepanbhblid 3aK0H OT 29 nekabps 2012 roma Ne 273-d3 «O6 obpa3zoBanuu B Poccuiickoii
Oenepaunn» (B pea. @eaepanbubix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-
@3, or 02.07.2013 Ne 170-®3, or 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, or 04.06.2014 Ne 148-d3, or 28.06.2014 Ne 182-®3, ot 21.07.2014 Ne 216-®3, ot
21.07.2014Ne256-03,0121.07.2014Ne262-D3,0131.12.2014Ne489-D3,0131.12.2014
No 500-®3, c¢ wu3m., BHeceHHbIMH DeaepasibHbiM 3akoHOM OT 04.06.2014 No 145-®3 wu
®enepasibHbIM 3aKOHOM OT 6.03.2018 Nel7-D3);
[ INopsamok pa3pabOTKu MPUMEPHBIX OCHOBHBIX 0OPa30BATEIbHBIX MPOTPAMM, MPOBEACHUS MX
OKCIEPTU3bl U BEJCHHUS peecTpa MPUMEPHBIX OCHOBHBIX 00pa30BaTENIbHBIX IPOrPaMM,
yTBEp)KJIEHHbIH nprkazoM MunoopHayku Poccun ot 28 mast 2014 roga Ne594;
] ®denepalibHBIA TOCYIAPCTBEHHBIM 00pa30BaTENbHBIN CTAHAAPT MO HAMPABICHHUIO TTOJATOTOBKHU
(cmenmanpHOcTH) 04.05.01 DyHnameHTanpHas U MPUKIAJAHAS XUMHUS U YPOBHIO BBICHIETO
o0pa3oBaHMs CHIEUAINTET, YTBEPKACHHbIN mpukazoM MunoOpHayku Poccun ot 13 uronsg 2017
rojaa Ne652 (manee — ®PI'OCBO);
[ Ilopsmok  opraHu3allid M OCYIIECTBIEHUS  00Opa3oBaTeNbHON  JI€ATENbHOCTH IO
o0Opa3oBaTeNbHBIM MpOrpaMMaM BBICIIETO O0pa3oBaHHMA — MporpaMMaMm OakanaBpHara,
IporpaMMaM  MarucTparypbl, MporpamMmaMm CIELUAIMTETa, YTBEPKACHHBIA  IPUKA30M
Munob6pHayku Poccum ot 5 ampens 2017 roma Ne 301 (manmee — Ilopsiaok opraHuzanuu
00pa30BaTeNbHONIEATEIBLHOCTH);
U) Ilopsimox mpoBeneHUs] TOCYAapCTBEHHOM WTOrOBOIM aTTecTalud MO 00pa30BaTeNbHBIM
IporpaMMam BBICHIET0 00pa30BaHUsl — MporpamMmamM OakanaBpuaTa, IporpaMMaM cleluaInTeTa
U MpOrpaMMaM MarucTpaTypbl, YTBEPKACHHBIN mpukazoM MunoOpHayku Poccun ot 29 uronHs
2015 1. Ne636;
) IlonoxeHne O NpPaKTUKE OOYYArOIIMXCS, OCBAMBAIOLIMX OCHOBHBIE IPO(ecCHOHATbHBIE
o0Opa3oBaTeibHbIe MPOTPaMMbl BBICIIETO 00pa30BaHUs, YTBEPKACHHOE MpUKa3oM MUHOOpHayKu
Poccum ot 27 Hos6pst 2015 1. Ne1383.
[ IIpodeccuonanpuplii crangapt Ne 32 cienManucT MO Hay4YHO-HCCIEA0BATEIbCKUM U OTBITHO-
KOHCTPYKTOPCKUM pa3pabOTKaM, YTBEPXkACH MpuUka3oM MUHHUCTEPCTBA TpyJda U COLHUATHHOU
3amuThl Poccuiickoit ®deneparuu ot 4 wmapra 2014 1. N 121n. (kom 40.011, ypoBeHb
kBanupukamuu 7, D/01.7,D/03.7)

O01mas xapaKkTepucTHKA NPOrpaMMbICIIeIHATUTETA

Leabo nporpaMmbl CHeNHUAJINTETAa SBISIETCS CO3JAHHUE ISl OOYYaroIIMXCs YCIOBUI

JUIsE TpUoOpeTeHHs HeoOXOAUMOTo Ui OCYLIECTBICHUS NPOPECCUOHAIBHON AeSITeIbHOCTU



YPOBHS 3HAHWM, YMEHM, HaBBIKOB, OIbITA IEATEIbHOCTU U MOJATOTOBKU K 3aIIMUTE BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI.

[Tony4yenue oOpa3oBaHHs TIO TpOrpaMMe CIHEeNHaIUTeTa JOMYCKAaeTCsl TOJIbKO B

00pa30BaTeIbHONW OpraHU3alK BBICILIEr0 00pa3oBaHus (Jlanee — OpraHu3anus).
OO0yuenue o o0pa3oBaTeNbHON MPOrpaMMe BBICIIIETO 00pa30BaHUs — IPOTPaMME CIICUAIUTETA
B 00pa3oBaTeNbHONW OpraHU3alMM OCYILECTBIAETCS B O4HOM (opme oO0ydeHus. OObeM
nporpaMmsl crnenuanutera coctasisger 300 3aueTHbIX €AMHHUL (fajee — 3.€.) BHE 3aBUCHMOCTH
oT Gopmbl 00yueHHs], IPUMEHIEMbIX 00pa30BaTENbHBIX TEXHOIOIUH, peaau3aluy MNporpaMMbl
CHELHAINTETa C UCIOIB30BAHUEM CETEBOM (POPMBI, peasin3aluy MPOTrPaMMBbl CIICIHATUTETA O
UH/IMBUYaJIbHOMY Y4€OHOMY IUIaHY.

Cpok nmosyyenus 00pa3oBaHus 10 MPOTrpaMMe CIICIHATUTETA!

— B OYHOM (opme oOyuyeHMs], BKIIOYas KAHUKYJbI, IPEAOCTABIsAEMbIE IOCIIE MPOXOKICHUS
roCyJapCTBEHHOM UTOTOBOM aTTECTALIMM, COCTABIIAET SJIET.

— npu 00y4eHUHU N0 UHAUBUAYAIBHOMY Y4eOHOMY IJIaHy MHBaIU0B U uL ¢ OB3 MoxeT ObITh
YBEJIMYEH IO MX 3asBJICHUIO He Ooyiee 4eM Ha | roj Mo CpaBHEHHIO CO CPOKOM IOJyYEHMS
00pa30BaHus, YCTAHOBICHHBIM JUISI COOTBETCTBYIOIIEH (OPMBIOOYUCHHUS.

O0BeM nporpaMmbl CHENMAIUTETA, PEATM3yEeMBbIi 3a OMH y4eOHBIN 0/, COCTaBIIsAeT HE Oosee
70 3.e. BHE 3aBUCHUMOCTH OT ()OpMBI O0yUYEHUsI, IPUMEHSAEMbIX 00pa30BaTEIbHBIX TEXHOJIOTHUH,
peanu3aluy IporpaMMbl CIELMaIMTeTa C MCIOJb30BAaHMEM CETeBOW (OpMBI, peau3aluu
IpOrpaMMbl  CHEHUANINTETAa [0 HWHAWBUIYAJBHOMY Yy4yeOHOMY IUIaHy (32 UCKIIOYEHHEM
YCKOPEHHOT0 00y4eHHsl), a Mpu YCKOpeHHOM o0yueHuu — He 6osee 80 3.e.

[Ipu peanuzanuu MporpaMMbl CHEUUAIWTETAa OpraHU3alUsi BIPaBE IMPUMEHATh
3JIEKTPOHHOE O0y4YEeHHE U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUH.

[lpu oOy4eHHMH IMI] C OrPaHUYECHHBIMH BO3MOXXHOCTSMH 3I0POBBSI 3JCKTPOHHOE
o0yyeHHe W JUCTAaHIMOHHBbIE OOpa30BaTENIbHbIC TEXHOJIOIMHU JOJDKHBI IpelycMaTpUBaTh
BO3MOXHOCTbH MpHEMa-Tiepeiadr HH(POPMAIUK B JOCTYITHBIX JJIsi HUX (OpMax.

Peanuzanus nporpaMMel criequaluTeTa MOXKET OCYHIECTBISATbCS OpraHM3aluedl Kak
CaMOCTOSITENIbHO, TaK U IOCPEACTBOM CETEBOU (DOPMBI.

OOpa3zoBarenbHas JEATEIbHOCTh IO MpOrpaMMe CIELUaNIUTeTa OCYLIECTBISETCS Ha
roCyIapCTBEHHOM #A3bike Poccuiickoit denepaiuu, €Ciad WHOE HE ONPEACIICHO JIOKAJIbHBIM
HOPMAaTHBHBIM aKTOM OpIaHU3aIUH.

CTpyKTypa nporpaMmsl ClielIHAJMTETa BKJIOYAET cIeAyomue 0J10Ku:

bnok 1 «/Iuctumnunel (Moaynn)y;

bnok 2 «IIpaktukay;

bnok 3 «I'ocypapcTBeHHast UTOrOBast aTTECTALIUSD.

B pamkax nmporpaMMsl crielMaanTeTa BbIIENAIOTCSA 00s3aTeNbHast YacTh U 4acTb, GopMHUpyeMast
y4aCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH.

CTpykTypa H 00beM NPOrpaMMbl ClIeHHATUTETA

O0beM MporpaMMebl CENUATUTETA B
CTpyKTypa nporpaMmsbl Criel{HAJIUTETA
3a49€THBIX eIMHNIAX
JIncuunamHbl (MOYyJIH) He MeHee 225
O0s3aTeNbpHAas 4acTh 153
Baokl
Yacth, hopMupyemMasi yaacTHUKAMHU 53
00pa3oBaTeNbHBIX OTHOIICHUN
[IpakTuKa He menee 39
Book 2 O0s3aTeNbpHAas 4acTh 16
Yacte, hopMupyemMasi yaacTHUKAMHU 12
00pa3oBaTeNbHBIX OTHOIICHUN
["ocynapcrBenHast UTOrOBast 6-9
BJok 3 aTTeCcTalusda
O0s13aTenbHas 4acTh 6




lO6beM porpaMMeI crieruanuTera | 300 \

K 00s13arenbHOM YacTu nporpaMmbl CHELUANIUTETa OTHOCATCS JUCLUIUIMHBL (MOZYIIH) U
NpPaKTUKH, obecrieunBaroniie GopMUpoBaHue 00IEnpodecCHOHAIbHBIX KOMIIETCHIINN, a TaKXKe
npodeCCHOHANIBHBIX KoMIeTeHIni, ycraHoBieHHbIX [IOOIl B kadecTBe 00s3aTeNbHBIX (MpHU
HaJIMYWH).

B o0s13arenbHy0 yacTh IpOrpaMMbl CHIELUATUTETA BKIIOYAKOTCS, B TOM YHCIIE:

- aucHMIMHBL  (Moxymu) mo  Quuocodum, wuctopun (ucropum Poccum, BceoOmiei
UCTOPUN ),MHOCTPAHHOMYSI3bIKY,0€30I1aCHOCTHKU3HEIeATeIbHOCTUBpaMKaxbiokal
«AucuumimHbl(MOTYIH )»;

- JUCUMIUIMHBI (MOAYJIN) MO (PU3NYECKON KYIbTYpE U CIOPTY, peannu3yemble B paMkax bioka 1
«AucuunnnHbI(MOIYIIH )».

[Tporpamma cnienmanuTeTa JOKHA 00€CIIeYnBaTh PealIn3aluIo AUCHUILINH (MOIyJIeH)

1o (PU3NYECKOH KYIbTYpE U CIIOPTY:

- B oObeMe He MeHee 2 3.e. B paMKkax bioka 1 «/lucuuminnei(Moysn)»;

- B oObeMe He MeHee 328 aKaJeMHYECKHX YacoB, KOTOPHIC SBIISIOTCS OOS3aTCIbHBIME IS
OCBOCHHMS, HE IEPEBOAATCS B 3.€6. U HE BKIIOYAIOTCA B O0BEM INPOrpaMMbl CHEIMAIUTETa, B
paMKax 3JIEKTUBHBIX TUCHUIUIMH (MOAYIEi) B 04HON (hOpMeOOyUeHNsI.

JucuumiuHel (MOAynu) 1o (U3NYECKOH KYNbType U CIOPTY PEalu3yloTcs B MOPSIKE,
ycraHoBieHHOM Opranuzauueid. g mHBamuaoB u jun ¢ OB3 Opranusaunus ycTaHaBIIMBaeT
0COOBI MOPSIIOK OCBOCHMSI JUCUMIUIMH (Moayieil) mo (u3nyecKoi KyJbType U CHOPTY C
Y4€TOM COCTOSIHUS UX3JI0POBbSI.

Jucuuninzel (MOLyIM) U MPAaKTUKH, o0ecrieunBarone (GopMUPOBAHUE YHUBEPCAIbHBIX
KOMIIETEHIIMI, MOT'YT BKJIFOUAThCS B 0053aTEIbHYIO YaCTh IPOTrPAMMBI CIIELIUAINTETA U B YaCTh,
bopmMHpyeMyI0 ydacTHUKaMHU 00pa30BaTeNIbHBIX OTHOLICHUH.

O06bem 00s13aTeTbHON YacTH, 0e3 yuera 00beMa roCyAapCTBEHHOM HTOTOBOM aTTeCcTaIuH,
JIOJDKEH COCTaBIIATh HEe MeHee 60 MpoLeHTOB 0011ero oo6beMa NporpaMMsl ClielUAIUTETA.

Opranuzanys 10JDKHA OPEeJOCTaBIATh MHBaIUAaM U juuaMm ¢ OB3 (1o ux 3asBiIeHHIO)
BO3MOXHOCTh OOYy4YeHMs IO IporpamMMme CIELUANINTETa, YYUTHIBAIOLIEH OCOOEHHOCTH HX
NCUXO(U3UUECKOTO pPa3BUTUS, WHIUBUAYAIbHBIX BO3MOXXHOCTEH U TMpH HEOOXOIUMOCTU
o0ecrieunBaroIeil KOPPEKIUI0 HapyIIEHUH pa3BUTHUA M COLMAIBHYIO aJalTallMi0 YKa3aHHBIX
M.

OO0beM KOHTakTHOM paboThl OOy4aroIMXCsl C IpernojaBaTelieM IpH HpPOBEIECHUU
y4eOHBIX 3aHATHH IO MporpamMme CHEIUaJWTeTa JOJDKEH COCTaBIATh IMPH OYHOM (opme
oOyueHuss He MeHee 60 MpPOIEHTOB 00LIeEro 00beMa BPEMEHH, OTBOJAMMOrO Ha pealu3aluio
JTUCITUTITAH(MOTYJIEH ).

TpeOoBaHHMs KIOCTYyNAIOLIEMY
TpeboBaHusl K MOCTYNAOIIEMy ONPENENSIOTCS (enepalibHbIM 3aKOHOJATEIbCTBOM B
oOmactu oOpaszoBanus, B ToM umcie [lopsakom mpuema Ha oOyueHHe MO 0Opa30BaTENbHBIM
IporpaMMaM BBICIIET0 00pa3oBaHUS — IMPOrpaMMaM CIIEMAJIUTeTa Ha COOTBETCTBYIOIIUMN
y4eOHBIH ro.

2. XAPAKTEPUCTUKA TPO®ECCUHOHAJIbHOM JEATEJIBHOCTH
BBIITYCKHHUKOB

2.1 Obnacth u cepa npodeccHOHAIBLHOMI 1eSITETbHOCTH BHINTYCKHHKA

JlesiTenbHOCTh  BBINYCKHUKOB HAINpaBlIieHa Ha pelleHue mnpolieMm, Tpedyroumx
npUMeHeHHs (QyHIaMEHTAIbHBIX 3HAHUN B 00JIACTH XMMHUHU M PEaIbHOM CEKTOPE SIKOHOMHKH
(HpI/I IMPONU3BOACTBE PA3JIMYHBIX BUJIOB MPOAYKIHUH C UCIIOJIB30BAHUEM XUMHUYCCKUX PCArCHTOB,
no0bIYe M TepepabdoTKe MPHUPOTHBIX HCKOMAEMbIX). BBIMYCKHUKM cHenuaiureTra Mo XHMHUHU
OCYIIECTBIIIOT HAYYHO-MCCIIEOBATEIbCKYIO IEATEIBHOCTh B COCTaBE HAYYHOTO KOJUICKTHBA,



3aHUMAIOTCS] TPAKTHYECKUM TMPUMEHEHHEeM (YHIAMEHTaIbHBIX 3HAHWH B OOJACTH XHMHU C
[ENbI0 TIOJMYYCHUsT HOBBIX 3HAHHWH, pPa3paOOTKHM HOBBIX METOJIOB IIOJNyYEHHsI BEIIECTB M
MaTepUaIoB, ONITHMH3AINH TEXHOJOTHIECKHIX TIPOIECCOB.

O6nactn mnpodeccuoHaIbHOW JesTenbHOCTH W (Win) cdepbl mpodeccuoHaTbHON
JESTEIIbHOCTH, B KOTOPBIX BBIMMYCKHUKH, OCBOMBIIHME MPOTPAMMY CIEIUAIUTETa, MOTYT
OCYIIECTBIISATH MPO(PECCHOHATBHYIO I TEILHOCTb:

- OOpazoBanne u Hayka (B cdepe OCHOBHOIO U CpeaHero o0mero oOpa3oBaHus,
npopEeCCUOHATBPHOTO OOYYCHHUs, CPEJIHEro NPOPECCHOHATBHOTO M BBICIIETO OOpa30BaHMSA,
JOTIOTHUTETFHOTO 00pa3oBaHus, B chepe HAyIHBIXUCCIICOBAHUIA);

BBIYyCKHUKH MOTYT OCYHIECTBISITh TNMPO(ECCHOHANBHYIO JIEATEIILHOCTE B APYTUX
obnactsx u (wm) cdepax mpodeccCHOHATBHON NeATeTbHOCTH TPH YCIOBUU COOTBETCTBUS
YPOBHSI WX OOpa3oBaHHsI W IIOJIYYCHHBIX KOMIICTCHIIMH TpPeOOBaHHMAM K KBaIU(UKAIIUH
paboTHHUKA.

Tumbl  3agay TpoPEecCHOHATBHONH  JCSTENBHOCTH  BBITYCKHUKOB:  HAY4HO-
HCCIIE0BATEIbCKU.

[lepevyeHb OCHOBHBIX OOBEKTOB MPO(ECCHOHAIBLHOW JIEATEILHOCTH BBITYCKHHKOB:
XUMHUYECKHE JJIEMEHTHI, BEIIECTBA, MATEPHAIIbI, CHIPhEBBIC PECYpPChl, XUMHYCCKHUEIIPOIIECCHl U
SIBIICHHUS, TPOPECCUOHATHLHOCO00PYAOBAHUE;HICTOYHUKN TMPodeccHoHaIbHOW  HH(pOpMaIuy,
JOKyMEHTAIUs TPo(eCCUOHATBLHOTO U TPOU3BOJICTBEHHOTO HA3HAYCHUSI.

K oObekrtam npodeccHoHaIbHON MACATENBHOCTH MOTYT OBITh TaKXE OTHECCHBI H
pasnuYHBIE 00JacTH XWMHH (HampuMep, HEopraHudecKas, OpTraHudecKas, aHaJIUTHYecKas,
dusnueckas W T.A.) U CMEKHBIX C Hel Hayk (Hampumep, OMOXUMUS, XMUMHYecKas (usmka,
OMOTEXHOJIOTHS UT.IL.).

ITepeyenb npogeccnoHAIBHBIX CTAHAAPTOB (MPH HAJTUYNH), COOTHeceHHBbIX ¢ PI'OC
AHanu3 onbITa:

npodeccuOHaTIbHBIE ~ KOMIIETEHIMM,  YCTaHABIMBA€Mble  MPOrPaMMOM  CHELHaNUTeTa,
dbopMHUpYIOTCS Ha OCHOBE aHalu3a TpeOOBaHMI K TPO(PECCHOHATBHBIM KOMIIETCHIIUSIM,
IpPEIbIBISEMBIX K BBITYCKHUKAM Ha PbIHKE TPY/la, 0000IEHUS] OTEYECTBEHHOI'O U 3apyOex HOro
OMbITa, NPOBEJCHHUS KOHCYJIbTAllMii C BeIylIUMU padboToNaTEeNsIMH, OOBEINHEHUSIMU
paboTtonareneit oTpaciu, B KOTOPOH BOCTpeOOBaHbI BBITYCKHUKH, UHBIX HUCTOYHHMKOB (Janee —
MHBbIE TpeOOBaHUS, IPEABSABIIAEMbIE K BBIITYCKHUKAM).

3apaum npodeccuoHAIbHOM NeITeIbHOCTUBBINTYCKHHKOB

Tun 3aa4 npogecCuoHaIbHON AeSITENbHOCTH BBITYCKHUKOB!
- Hay4HO-HUCCIIEI0BATENbCKUI.

3anaun npodeccuoHaIbHON 1eATeIbHOCTH:

e OcymiecTBieHHE Hay4HO-UCCIEA0BATENIbCKOM JIeSITETLHOCTH 1) pELIeHUIO
dbyHIaMEHTAIbHBIX W TPHUKIAJHBIX 33a7a4 XUMUYECKOW HANpaBIEHHOCTH B  COCTaBe
Hay4YHOTOKOJIJICKTHBA,

e Paspaborka HOBBIX JIEKAPCTBEHHBIX penaparos, XHUMHKO-TOKCHKOJIOTHYECKHE
HCCIIEOBAaHUA;

OcHoBHBIE 00bEKTHI NPO(PecCHOHAIBLHOM eI TeIbHOCTUBBINTYCKHUKOB
[TepeueHb OCHOBHBIX 00BEKTOB MPOPECCHOHATBHOMN NEATETLHOCTH BBITYCKHUKOB:
® XMMHMYECKHE BEIIECTBA, MAaTEpHajbl, XUMHUYECKHE IIPOLECCHl M SBJICHMS, HCTOYHHKHU
npodeccuoHaIbHOM MHpOpPMaLuH, NpodeccHoHabHOE 000pYyIOBaHUE; CHIPHEBBIE PECYPCHI;
pa3iaryHble 00JaCTH XUMHUHU M CMEXKHBIX HayK JOKYMEHTAIUs MpodhecCHOHaTbHOTOHA3HAUYEHNS.



3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI CHHEHHUAJIMTETA
Pesynbratsl ocBoerns OOII cnenpanuTeTaonpenensroTCsAnpruoOpeTaeMbIMU BHIITYCKHUKOM
KOMITETEHIMSIMH, T.€. €r0 CIIOCOOHOCTBIO NMPUMEHSATh 3HAHWS, YMEHUSH JIMYHOCTHBIE KayecTBa B

COOTBETCTBHH C 33/1a4aMy ITPO(YECCHOHAIBHONIES TEIBHOCTH.

TpeGoBannss K NJaHMPyeMbIM pe3yJbTaTaM OCBOCHHSI 00pa30BaTeJIbHOW HNPOrpamMMBbl,

o0ecredyuBaeMbIM IUCHUIIMHAMM (MOAYJISIMH) U IPAKTUKAMU

YHI/IBepcaHBHHe KOMIIETCHIMH BBIITYCKHUKOB U MHAUWKATOPHI KX JOCTUKCHUA

Kareropus
(rpynmna)
YHHBepPCaJIbHBIX
KOMIIeTeHIN i

Kon n
HAaHMEHOBaHHe
YHHBEpCAJbHOMI

komunerenuun (YK)

Koa u HauMeHOBaHUe HHAUKATOPA T0CTHKEHUSI
YHHBEPCAJbHOI KOMIIeTEeHIIUH

CucreMHOE U
KPUTHYECKOE
MBIIITIJICHUC

YK-1Cnocoben
OCYIIIECTBIISTH
KPUTHYCCKHUI aHAIIN3
MPOOIIEMHBIX
CUTYyaluii Ha OCHOBE
CUCTEMHOTO TIOJIX0/1a,
BbIpa0aTHIBATH
CTpPaTEruI0 IEUCTBUI

YK-1.1 Ananusupyet npoOIeMHYIO CUTYalUIO KaK
CHUCTEMY, BBIABIISASA €€ COCTABISAIOLIUE U CBSA3U MEXKIY
HUMU

'YK-1.2 Onpenensier npoOenbl B THPOpMAIIH,
HE0OXOIUMOM ISl pellieHus: IPOOJIEMHOM CUTYalIUH,
Y IIPOEKTUPYET MPOLIECCHI 10 UX YCTPAHEHUIO
'YK-1.3 Kputruecku OIleHHBAET HAJAC)KHOCTh
MCTOYHHUKOB MH(pOpMaLuK, paboTaer ¢
MPOTHBOPEYMBON HH(POPMAIHEH U3 pa3HBIX
VMICTOYHUKOB

'YK-1.4 PazpabatbIBaeT U coepKaTeiabHO
ApPryMEHTHPYET CTPATEruio peleHust mpooaeMHON
CUTYallil Ha OCHOBE CUCTEMHOIO U
MEXIUCLHUIIIMHAPHOTO MOAXO010B

'VK-1.5 Vcnonb3yeT J0ruKO-MeTOA0TOTUUECKHU I
WHCTPYMEHTAPUH JI1 KPUTUUECKOHN OLIEHKU
COBPEMEHHBIX KOHIeNIMN (pusocodpckoro u
COLIMAJILHOTO XapaKTepa B CBOEH MIPEIMETHOU
oOnactu

Pa3paboTka u
peanu3anus
MPOCKTOB

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

YK-2.1 ®opmynupyeT Ha OCHOBE ITOCTABICHHOM
MpoOJIEeMbI MPOEKTHYIO 33/1a4y U CTIOCO0 €€ perieHus
yepes pean3aliio MPOEKTHOTO YIpaBJIeHUs
'YK-2.2 PazpabaTbiBaeT KOHIEIIHIO TPOEKTA B
paMkax 0003HaYeHHOM MpobsieMbl: GOpMyIHpYyET
11eJTb, 33/1a491,000CHOBBIBAET aKTYAJIbHOCTH,
3HAYMMOCTb, OXKH/Ia€MbI€ PE3YJIbTaThl U BO3MOXKHbBIE
chepbl NX TPUMEHEHUS

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

'YK-2.4 PazpaOaTbIBaeT MjiaH peain3aluy IpoeKTa ¢
MCTIOJTb30BAaHUEM HHCTPYMEHTOB TUTAHUPOBAHUS
'YK-2.5 OcyuiecTBiasieT MOHUTOPUHT X0/1a
peai3aIyy MPOeKTa, KOPPEKTHPYET OTKIOHEHHUS,
BHOCHUT JIOTIOJTHUTENIbHBIE U3MEHEHHUS B TIaH
pea3aIyy IPOeKTa, yTOUHSIET 30HbI
OTBETCTBEHHOCTH YYaCTHUKOB IPOEKTA

Komannast paborta

YK-3.Criocoben

'YK-3.1 BeipabaTbeIBaeT CTpaTeriio COTPyTHHUECTBA

5




1 JTUIEPCTBO

OpTraHW30BBIBATH U
[PYKOBOJIUTH paboTOi
KOMaH/1bl,
BbIpaOaThIBas
KOMaH/IHYIO
CTpaTeTHIo s
MOCTHKEHUS
[IOCTaBJICHHOM LIEJIH

1 Ha €€ OCHOBE OPraHMU3yeT 0TOOp WJICHOB KOMAaH/IbI
TS TOCTHIKEHUS TIOCTABJICHHOM TIeNN

YK-3.2 [Inanupyer u KOppeKTUPYET padoTy
KOMAaH/Ibl C Y4€TOM HHTEPECOB, OCOOCHHOCTEH
MOBE/ICHUS U MHEHH ee 4JICHOB

'YK-3.3 Pazpemaet KOHGIUKTB U TPOTUBOPEUHS IIPH
EJIOBOM OOIIIEHHUH HA OCHOBE Y4€Ta HHTEPECOB BCEX
CTOPOH

YK-3.4 OpranusyeT AUCKYCCHH 110 3aIaHHOU TeMe U
00CYyXIeHUE Pe3yIbTaTOB PA0OOTHI KOMAHIBI C
MPUBJICYCHHEM ONIIOHEHTOB pa3paboTaHHBIM UAESIM
'YK-3.5 [Inanupyer komaHanyo padory,
pacrpezenser NopyYeHHs U JIeIeTupyeT
MOJTHOMOYHS WICHAM KOMaH/IbI

'YK-4. Cnocoben
[IPUMEHSTh
COBPEMEHHBIE
KOMMYHUKATHBHbBIE
MTEXHOJIOTHUH, B TOM

'YK-4.1. YcranaBnuBaeT U pa3BUBaeT
npodeccuoHanbHble KOHTAKThl B COOTBETCTBUU C
MOTPEOHOCTAMHU COBMECTHOU JEATENbHOCTH,
BKJTI0Yast 0OMeH nH(opMaIren U BBIpaOOTKY €IMHON
CTpaTeruy B3aUMOACHCTBUS

'YK-4.2. CocraBisier, IepeBOIUT U PEAAKTHPYET
pasInYHbIe aKaJeMHUYECKUe TeKCThI (pedepaTsl, 3cce,
0030pHbI, CTaThH U T.]I.

1 caMOpa3BUTHE (B
TOM
YHCIIe310POBhE-
cOepexeHue)

peanru30BbIBAThH
MPUOPHUTETHI
COOCTBEHHOM
eITEIbHOCTH U

CIIOCOOEI ee

KoMMmyHHMKanus — [Hucie Ha 'YK-4.3. IlpeacrasisieT pe3ynbTaThl aKaJeMUYeCKON
MHOCTPAaHHOM(BIX) 1 Tpo(peCCHOHANBHON eI TeTbHOCTH Ha Pa3IMYHbBIX
s3bIKe(ax), 1 yOJINYHBIX MEPONIPUATHSX, BKIIIOYAst
AKaJIEMUYECKOTO U [MEKIYHApOJIHBIE, BRIOMpask HanOoJ1ee MO IXOIIIHA
npodeccuoHabHOTO  [hopmart
B3aUMOJCHCTBUSA YK-4.4. ApryMeHTUPOBAaHHO U KOHCTPYKTHBHO
OTCTanBaET CBOM MO3ULIMHU U UJIEU B aKaJEMUUECKUX
1 Ipo(eCCUOHATIBHBIX IUCKYCCUSIX Ha
roCyJ1apCTBEHHOM si3bIKe PD 1 HHOCTpPaHHOM SI3BIKE
YK-5.1. Ananuzupyer BaxHeHIINEne0I0rH4eCKHe
U [ICHHOCTHBIE CUCTEMBI, C(POPMUPOBABIIIMECS B X0J1€
MCTOPUYECKOTO Pa3BUTHUS; 00OCHOBBIBAET

YK-5.Cniocoben AKTYaJIbHOCTh MX MCIOJIb30BaHUS MPU COLIUAIBLHOM U

QHAJIN3UPOBATh U podheccCuoHaTbHOM B3aUMOJIEHCTBUI

YUUTHIBATh 'YK-5.2. BeicTpanBaeT conyagbHoe U

MexKyIbTypHOE [pa3HOOOpasue npodeccuoHanbHOE B3aUMOJICHCTBUE C YUETOM

B3aUMOJICIICTBHE  [KYJBTYp B IIpoliecce  (0COOEHHOCTEH OCHOBHBIX (DOPM HAY4HOTO U
MEKKYJIbTYPHOIO [PEJIMTMO3HOTO CO3HAHMSI, IEIOBOM U 0011Ieit
B3alMOJEHCTBHS KYJIBTYpPbI IIPEACTABUTEINEN IPYTUX 3THOCOB U

KOH(peccuil, pa3TMYHbIX COLIMATBHBIX TPYIIII
'YK-5.3. ObecnieunBaet co3aanue
HEIUCKPUMHUHAIIMOHHOM CPEbl B3AMMOICHCTBHS TPU
BBINOJIHEHUH TPO(GECCHOHATIBLHBIX 33]1a4
YK-6. Cniocoben YK-6.1. OueHuBaer CBOM peCcypChl M UX MPEIEIbI
CamMoopranusanus [onpeneisTh 1 (JINYHOCTHBIE, CUTYaTUBHBIE, BDEMEHHBIE),

ONTHUMATBHO UX UCIIOIB3YET ISl YCIEIIHOTO
BBIITOJTHEHUS TOPYYEHHOTO 3a/[aHHs
YK-6.2. Onpenensier mprOPUTETHI
Mpo(hECCHOHATBHOTO POCTa U CIIOCOOBI

COBCPHICHCTBOBAHUA COOCTBEHHOI JACATCIIBHOCTH Ha




COBEPIIICHCTBOBAHUS
Ha OCHOBE
CaMOOIICHKH
noOpa3oBaHUs B
TeUeHHUE BCEH JKU3HU

OCHOBE CAMOOIICHKH I10 BEIOPaHHBIM KPUTEPUAM
'YK-6.3. BeicTpanBaeT ruOkyio npogeccuoHaIbHYIO
TPAaCKTOPHIO, HCHOJIB3YS HHCTPYMEHTHI
HETIPEPBHIBHOIO 00pa30BaHUs, C yIETOM
HAKOIUIEHHOTO OTIBITA MPO(ECCHOHATBHON
NEesITeIbHOCTH U IMHAMHYHO U3MEHSIOMINUXCS
TpeboBaHMH pBIHKA TPy

YK-7. CriocobeH
MO/IJICP>KUBATh
ITOJDKHBIN YPOBEHB
(buznyeckoi
IMOTOTOBJIEHHOCTH
111 00CCIICUCHHMS
TTOJIHOLIEHHOM
COITMAJIBHON U
podeCCHOHAITBHON
NEeATeIbHOCTH

'YK-7.1. BeiOupaer 310poBbecOeperaroime
TEXHOJIOTUH JUTS TTOJIICP KaHus 310pOBOro oOpasa
PKU3HU C YI€TOM (PU3UOJIOTHUECKUX OCOOCHHOCTEH
OpraHu3Mau YCIIOBHI peaTi3aiiu
MpodecCHOHATLHOM e TEIbHOCTH

YK-7.2. [Inanupyet cBoe paboyee u cBOOOTHOE
BpEMSI JIJIs1 ONITUMATBHOTO COYETaHUS (PUINICCKON U
YMCTBEHHOW HArpy3KH U 00ecCrieYeHuUs
paboTocrocoOHOCTH

YK-7.3. Cobntofaet u mponarangupyeT HOPMbI
3I0POBOTO 00pa3a KU3HU B PA3TMYHBIX )KHU3HCHHBIX
CUTyalMsX ¥ B IPOECCUOHATIBLHOMN JIEATEILHOCTH

beszomacHocTh
PKU3HEIEATENb-
HOCTH

YK-8. Criocoben
CO31aBaTh U
[OJIICPIKUBATh
0e30macHbIe YCIOBHSA

TOM 4HCJIE ITpU
BO3HUKHOBEHHUH
YPE3BBIYANHBIX
CUTYyaLHi

PKN3HCOCATCIIBHOCTH, B

YK-8.1. Ananusupyet (pakTopsl BPeTHOTO BIHSHUS
HIIEMEHTOB CpeJibl 0OUTaHUs (TEXHUUECKUX CPEICTB,
TEXHOJIOTUYECKUX MPOIECCOB, MATEPUAIIOB, 31aHUI U
COOPYKEHUH, IPUPOIAHBIX U COLMATIBHBIX SBJICHUN)
YK-8.2. UnenTndunupyer onacHble U BpEIHbIE
DakTopbl B paMKax OCYLIECTBISEMOH 1A TEIbHOCTH
'YK-8.3. BeisiBnisieT npo0OIieMbl, CBsI3aHHBIE C
HapyLIECHUSMU TEXHUKUOE3011aCHOCTHHA

pabouem MecTe; MpeIaraeT MEpOTPUATHSIX 110
MPEJOTBPALICHUIO YPE3BbIUANHBIX CUTYAIHH
'YK-8.4. PazpsicHsieT ipaBuIiIa IOBEJCHUS TIPH
BO3HUKHOBEHUH UPE3BBIYANHBIX CUTYaLU
MPUPOJHOTO M TEXHOTEHHOTO MPOUCX 0K ICHHS;
O0Ka3bIBAET MEPBYIO MOMOIIb, OITUCHIBAET CIOCOOBI
Y4aCTHs B BOCCTAHOBUTEIIbHBIXMEPOTIPUSATHSIX

O6HI€Hp0(1)CCCI/IOHaJ'IBHI)I€ KOMIICTCHIIMU BBIITYCKHUKOB U MHAWKATOPHI UX NOCTHIKCHUA

Kareropn
|
(rpymnmna)
o0uenpo
(pec-
CHOHAJIbH
bIX
KOMIIeTeH
Ui

Koam nHamMmeHoBaHue
o0menpodgec-cHOHAIBLHOMI

kommnereHuun (1K)

KO}I N HAHMCHOBAHME MH/IMKATOpA
AOCTHKeHHsI o0menpodeccnoHATbHON
KOMIIETCHIIMHU

OIIK-1 CnocoGeH aHanu3upOBaTh,
MHTEPIPETUPOBATH U 00001IaTh
PE3ybTaThl IKCIIEPUMEHTAIBHBIX U
PacCUYEeTHO-TEOPETUIECKUX pabOT
XMMUYECKOM HalpaBJIeHHOCTU

OIIK-1.1. Cuctematu3upyer u aHAJIU3UPYET

[pE3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

HaO0JI0IeHUH, H3MEPEHUH, a TaKKe

[pE3yJIbTaThl PaCU€TOB CBOWCTB BEUIECTB U

MaTEpHajIoB

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




[pacYeTHO-TEOPETUIECKUX PaboT ¢
MCIIOJIb30BAHUEM TEOPETUUYECKIX OCHOB
TPaIULIMOHHBIX  HOBBIX Pa3/IelOBXUMHU
OIIK-1.3. ®opmynupyeT 3aKI04YeHUs 1
BBIBOJIBI TI0 pE3yJIbTaTaM aHaln3a

MU TEpaTYPHBIX JaHHBIX, COOCTBEHHBIX
PKCIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHUECKUX paboT XUMHYECKOH
HaINpaBJICHHOCTH

OIIK-2 CriocoGeH mpoBOANTh

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

OIIK-2.2. Vicrionb3yeT CyIIeCTBYIONINE 1

OOLWenpo xumuueckuil IKCIEPUMEHT C pa3pabaTbIBacT HOBbIE METOUKH MOTY4EHUS
(hec- MCII0JIb30BAHUEM COBPEMEHHOIO 1 XapaKTepH3alUuy BEIIECTB U MAaTepPHAJIOB
CHOHAIIBH [0GOpya0BaHUS, COOIIONAs HOPMEI IS pereHus 3a/1a4 mpodeccuoHaTbHON
bIC TEXHUKHA 0€30I1aCHOCTH HEATEIIBHOCTU
HaBBIKH OIIK-2.3. [IpoBoAMT MCCIEIOBAaHUS CBOWCTB
BEILIECTB U MAaTEpUAJIOB  C UCIIOJIb30BAHUEM
COBPEMEHHOT'0 HAyYHOr0000pYyI0BaHUS
OIIK-3 Crniocoben npumMeHaTHOIIK-3.1. [Ipumensier TeopeTudeckue u
pacyeTHO- TEOPETUYECKHE METO/IbI UIAIOIYIMIIMPHUUECKUE MOJIEIH IIPU PELLICHUN
M3y4eHHUs  CBOMCTB  BEIIECTB  HBajady XUMHUYECKOW HAIPaBICHHOCTH
MPOLIECCOB  C ux yuactuem,|OIIK-3.2. Mcnonb3yer craniapTHoe
MCTIOJB3Ys COBPEMEHHOEIPOTrpaMMHOE 00ecTIeYeHHE U
porpaMMHOe oOecriedeHne U Oa3plcrenuanu3upoBaHHbIe 0a3bl JaHHBIX NPH
ITAHHBIX pereHnH 331249 IpoQecCHOHATBHOM
npo¢ecCHOHAILHOIO Ha3HAYCHMUSI NesITeNIbHOCTH
OIIK-4.1. Vcnionb3yer 6a30BbIE 3HAHUS B
OIIK-4 CriocobeH Mm1aHupoBaTh 00J1aCTH MaTEMAaTUKU U (PU3UKH TIPH
pabOThl XUMHYECKON HANIPABICHHOCTH,UIAHUPOBAHUN PA0OT XUMHUECKON
00pabaTbIBaTh U UHTEPIIPETUPOBATh  [HANIPABIEHHOCTH
nonydeHHblepe3yapTarbicucons3oBan(OIIK-4.2. OOpabaTeiBaeT JaHHEIE C
nem MCITOJIb30BAaHUEM CTaHIAPTHBIX CIIOCOOOB
DU3UKO- [TEOPETUIECKUX AIIPOKCUMAITIH YMCIICHHBIX XapaKTePUCTUK
MaTeMaTH BHaHuinnpakTHueckuxHaBbikoBpemneH (OIIK-4.3.
yecKas U MsMaTeMaTHYeCKUXU(PU3MIeCKIX HuTepnpeTupyeTpe3ynbTaThIXUMHIYECKIXHA0
KOMITBIOTE 33124 UTH0 IEHUH CUCTIONIb30BaHHEM (PU3HUECKUX
pHas 3aKOHOB U TPEICTaBICHUHN
rpamotHO |OIIK-5 Criocoben OIIK-5.1. cnone3yer coBpemennsle IT-
CTh IpH  [UCIIOIb30BaTh TEXHOJIOTUH TIPH cOOpe, aHATTN3e
pemennn AHGOPMAIMOHHBIE MPEICTaBICHUHA HHPOPMAIIUH XUMHUYECKOTO
sanau 0a3bl TaHHBIX U npo¢uis,co001as HOPMBI U TPEOOBaHUS
npodeccy PAAITHPOBATE MH(pOPMAIIMOHHOM 0€301MacHOCTH
onansHof CYLIECTBYOIITE OIIK-5.2. Vcrionb3yeT cTaHJapTHBIE U
nesrenp o POTPAMMHEIE OpUTHHAIBHBIC TIPOTPAMMHBIE TIPOTYKTHI, IIPH
o OPOAYKTBI  JUId  pELICHUS  3aJa4He00XOJUMOCTH aJalTUPYS UX JJIs

npodeccnoHanbHOM JIeSTEIbHOCTH ¢
YYETOM OCHOBHBIX TPEeOOBaHUI
MH(pOPMAIMOHHOM

0e301acHOCTH

pereHus3a1a4 npodeccuoHaIbHOM
NesITeTbHOCTH

OIIK-5.4. Vcrione3yeT COBpeMEHHbBIE
BBIUMCIIUTENIbHBIE METOJIBI /Il 00pabOTKU
TTAHHBIX XUMHUYECKOTO IKCIIEPUMEHTA,
MO/JICIIMPOBAHUS CBOICTB BEIIECTB

(MaTepHalioB) M MPOLIECCOB C UX YYACTHEM




[Ipencras
lTeHune
pe3yabTaT
OB
npodeccu
OHAJILHOM
eI TEIILHO
CcTH

OIIK-6 CiocoOeH npecTaBisiTh
pE3yIbTaThI

[MpodeccroHanbHOM NeATeTbHOCTH
B YCTHOH M MUCBMEHHOU popme B
COOTBETCTBUH C HOPMaMHU U
[paBUJIAMHU, IPUHATHIMH B
rmpodeccnoHaTbHOM

COOOIIIECTBE

OIIK-6.1. TIpencraBnser pe3yabTaThl paOOTHI
B

BUJIC OTYETA 10 CTAHJAPTHOU opMe Ha
PyCCKOM

SI3BIKE

OIIK-6.2. [IpencraBiser nHGOpMAITUIO
XHUMHAYECKOTO COJICPIKAHUS C yIETOM
rpeboBaHuii OubIMOrpahuIecKoil KyIbTyphI
OIIK-6.3. '0TOBHUT Mpe3eHTAIHIO TT0 TEME
pabOoTHI M IPEJCTABIISET €€ Ha PYCCKOM U
QHTITHIICKOM SI3BIKAaX

OIIK-6.4. [IpencraBnser pe3yibTaThl paOOTHI

B
BUJIC HAyYHOH MyOIMKaIuu
(Te3uChIIOKIIA A,

CTaThsi, 0030p) HA PYCCKOM M aHTJIMHCKOM

FI3BIKC




OcHoBaHnue

Hay4HO-TeXHUYECKHE
pa3paboTKu;

OTIBITHO-
KOHCTPYKTOPCKHUE
pa3paboTKU U BHEIPEHHE
XUMHUYECKON MPOTyKIIUU
Pa3IMIHOTO Ha3HAYCHHUS,
METPOJIOTHS,
cepTuduKaIms u
TEXHUYECKUIA KOHTPOJIb
Ka4eCTBAIPOTYKIHH

XuMHUUeCcKne
BEIICCTBA, MATCPHUAIIBI,
CBHIPHEBBIC
PECYPCHLUCTOYHUKH
rpodeccnoHaTBEHOMI
nH(pOopMauu,
XUMHAYECKHE TTPOIIECCHI
U SIBJICHUS,
npodeccuoHanbHOe
000pyIOBaHUE;
ITOKYMEHTAITHS
npodeccHnoHaNBEHOTO U
MPOM3BOCTBEHHOTO
Ha3HAYCHUS

[IaHUPOBATh padoTy U
BHIOMPATH aJICKBaTHBIE METOIbI
pELICHHs HAy9HO-
MCCIIeI0BaTeIbCKUX 3a/1ay B
BbIOpaHHOW 00JaCTH XUMUH,
XMMUYECKON TEXHOJIOTUHU WIN
CMEXHBIX C XUMHUEH HayKax

MCCJIEIOBaHMSI U JETAJIbHBIE IIJIaHbl
OTJECJIbHBIX CTAAUN

IMK-1-n.2 Beibupaer sKcriepuMeHTaIbHbBIE U
[PACYETHO-TEOPETUYECKIE METO/Ibl PELICHHUS
ITOCTaBJICHHOM 3a7a4X UCXOMs U3
MMEIOIIUXCS MaTepHAIbHBIX U BPEMEHHBIX

pecypcoB

Koan .
3agaua Kox u HauMeHOBaHUE MHAMKATOPA (mpogeccuoHaNbHbII
. |O0BeKT WM 00J1aCTh HauMEHOBaHHeE .
npogeccCHOHATbHOM . AOCTHKEeHHS MPOo(ecCHOHATBHOM CTAaHIAPT, AHAJIN3
3HAHUSA npogeccuoHaILHOM
IeATeJILHOCTH KOMIIeTeHIIUH onbiTa) O000IEHHbIE
KOMIIeTeHIIHH
TPYAOBbleyHKIIMU
Tun 3aga4 npogecCHOHAIBbHOM 1eATeJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKHU I
INK-1-1 Crocoben IMK-1-n1.1 CocrasisieT 00N IUIaH .
[IpodeccrnonanbHbpIi

crargapt Ne 32
CIEIUAIHCT 110 HAYYHO-
MCCIIEIOBATEIbCKIM U
OIIBITHO-
KOHCTPYKTOPCKUM
[pa3paboTKaM, yTBEpKICH

MK-2-n CnocobeH
MIPOBOJIUTH MMaTEeHTHO-
MH(pOpMallMOHHbIE
MCCIIEIOBAaHUsI B  BBIOPAHHOM
o0OnacTu XUMHUHU n/wnu
CMEXHBIXHAYK

IK-2-n.1 [IpoBoauT mouck
CHeIHaTU3UPOBAHHON HHPOPMALIUU B
MaTeHTHO-UH(POPMAIIMOHHBIX 0a3aX TaHHBIX
MK-2-0.2 Anammsupyer wu  00oOImmaer
pe3ynbTaThl ~ MATEHTHOTO  TIOHMCKa IO
TeMaTHKE IpOeKTa B BBIOpaHHON oOjacTu
XUMHUH (XUMHYECKON TEXHOJIOTHH)

[IpUKa3oM MuHHCTEpCTBA
TpyZJa U COLMAIbHOMN
s3aruThl Poccuiickoi
Denepanun oT 4 MapTa
2014 r. N 121#1. (ko
40.011, ypoBeHb
KBau(UKaIuu 7,

IMK-3-1 Crioco0eH Ha OCHOBE
KPUTHYECKOTO aHallu3a
pesynsraToB HUP 1 HUOKP
OIICHUBATh MEPCTIEKTUBBI UX
MPAKTUIECKOTO IPUMEHEHUS U
MPOJIOHKEHUST paboT B
BBHIOpPAHHOW 00J1aCTH XUMUH,
XUMHYECKON TEXHOJIOTU WK
CMEKHBIX C XUMHEH HayKax

IMK-3-1.1 Cucremaruszupyet HHGOPMAITHIO,

nosydeHHyto B xone HUP n HUOKP,
AHAJIM3UPYET €€ U COMOCTABIISET C

I TEepaTypHBIMU TaHHBIMU

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

MEPCICKTUBLI MPAKTHYCCKOI'O MPUMCHCHUS
MOJIYYCHHBIX PC3YJIbTATOB

D/01.7,D/03.7)
DopMHpPOBAHHUE HOBBIX
HaIlpaBJICHUN;
Koopaunanus

eI TCIILHOCTH
COHUCIIOJTHUTEIEH,
[YIaCTBYIOIIUX B
BBITIOJTHEHUH PaboT C
IPYTUMU OpTaHU3AIUSIMHU
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4. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIN3ALIUN
ITPOI'PAMM CIIEHHUAJIMTETA

OO0masi xapakTepucTHKa 00pa30BaTe/IbHOI/1esITeILHOCTH
OO6pa3zoBarenbHas AEATEIBHOCTD IO IPOTPaMMe CIICHUAIUTETA IPEyCMATPUBACT:
— TpoBeAeHUE y4YeOHBIX 3aHATUH MO JUCHMIUIMHAM (MOAYJIsM) B (opMe JIEKIMHA, CEMHUHAPCKUX
3aHATUH, KOHCYJNbTalUil, JabopaTOpHBIX paboT, WHBIX (GOopM 0OydeHHUs, NPETyCMOTPEHHBIX
y4€OHBIMITJIAHOM;
— TPOBEICHUETIPAKTHUK;
— TPOBEACHUE HAYYHBIX UCCIIECIOBAHUI B COOTBETCTBUU CHAIIPABICHHOCTHIO
(mpodunieM) IporpaMmsbl CIICIIHATIATETA;
— TPOBEJCHUE KOHTPOJISI KayecTBa OCBOCHHS IMPOrPAMMBI CIICIIUAINTETa MOCPEICTBOM TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, TIPOMEXYTOYHON aTTeCTallui 00yJaroIIUXCsl, TOCYIapCTBEHHON UTOTOBOM
aTTeCTAlMNOOYJaIOIIUXCSL.

Y4eOHBII IJIaH MOATOTOBKUCIENIHAIHCTOB
Y4eOHBI TUTAH TIOJATOTOBKH CICIUAIMCTOB pa3paboTaH B COOTBETCTBHH C TPEOOBAHHSIMU
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa MO HAMIPABJICHUIO MOATOTOBKH
OyHIaMEeHTAIbHAsT W TOpUKJIaJHas XuMus, crnenuanu3anus «OpraHuueckass  XUMHUS
YTBEpKACHHOMY MpHKa3oM MuHHCTepcTBa 00pazoBaHusi M Hayku Poccuiickoir ®Denepanuu Ot
13.07.2017 r. Ne652.
B yuebHOM miane oToOpa)keHa JIOTHYECKas IMOCIIENOBATEIbHOCTh OCBOEHUS IIMKIOB U PAa3/IeiioB
OOII (muctUIUIMH, TPAKTHK), 00eCNeYMBAOIMINX (GOPMUPOBAHNE KOMIICTCHIMN. YKa3zaHa oOIas
TPYAOEMKOCTh JMCLUUILUINH, MOJAYJEW, MPAaKTHUK B 3a4€THHIX EAMHMIAX, a TakkKe HX oOumas u
ayJIUTOpHAas TPYAOEMKOCTh B Yacax.
Y4eOHbIil MiaH MOATOTOBKHM creuuainuctoB no HampasieHuto 04.05.01 dynpamenrtanbHas u
NpUKIIAIHAS XUMUS, crieruanu3anus «Opranndeckast XuMush) MpuiiaraceTcsl.

Kanennapusblii yueOnsbliirpagpux
[TocnenoBaTenbHOCTh peaNM3alliy MPOrpaMMbl CIIEUATUTETa 10 rojlaM U ceMecTpaMm (BKJIrodas
TEOpEeTUYEeCKoe  OOyuyeHue, [MpaKkTUKW, HAydyHbIe  HCCJIENOBAaHUS, IPOMEXKYTOUHbIE U
rOCyJapCTBEHHYI0 HTOTOBYIO aTTECTAllM, KAHHWKYJbl) NPUBOJUTCS B KaJCHIAPHOM Y4eOHOM
rpaduke (MpHIOKEeHUE — pabounii y4eOHbIi TUaH (KaJeHIapHbIA Y4eOHbIH TpaduK)).

4.4, AHHOTAUMH PadOYHX MPOrPpaAMMIUCIUIINH
4.4.1. IMcUMILUIMHBI 00513aTEIbHOHYACTH

AHHOTanus paboueit mporpaMmbl TUCIUTLTAHBI
«HcTopus (mcropust Poccun, Bceoduiasi ucropus)»

1 Ieap AUCHMIUIMHBI: (OPMHPOBAHWE Yy CTYJICHTOB KOMILJICKCHOTO IPEACTABICHUS O POJU U
MECT€ HCTOPUU B CHCTEME TYMAHHTAPHBIX M COLMANBHBIX HAYK, KyJIbTypHO- HMCTOPUYECKOM
cBoecoOpasum Poccum, ee MecTe BO BCEMHPHO-HCTOPUYECKOM TIporiecce, 00 OCOOCHHOCTSX H
OCHOBHBIX JTamax €€ HCTOPHYECKOTO pa3BUTHs; BBEACHHE CTYICHTOB B KPYI HCTOPHUYECKHUX
po0JIeM, CBA3aHHBIX ¢ 00JaCThI0 OyayIiei mpodeccuoHaTbHORACATETHHOCTH.

2. B pe3yabTare n3yyeHHs JUCHUIIHHBI 00yUYalOMMiics M0 NPOrpaMMe CHeNHAJINTETAT0IKEH:
Obnadams CnenyOMUMA KOMIIETCHITUSIMU:

®opMupyemMbie KOMIIETEHIIUN NHauKaTopbl 10CTHKEHUST KOMITETEeH il
YK-1 Cnocoben ocymectBiaThYK-1.3 Kputudeckn OIEHHBAaCT HAJICKHOCTh HCTOYHHKOB

KPUTHYECKHUH aHaIN3 MPOOIEMHBIXuH(pOpMalMi, paboTaeT ¢ MPOTUBOPEYMBOM HMH(OpManueil u3
CI/ITyaI_[I/Iﬁ Ha OCHOBC CHUCTCMHOI'Opa3HBIX UCTOYHUKOB




MOaX0/1a, BBIPa0aTHIBATH,
CTpPATEruI0 ACUCTBUI

'YK-5. Cnocoben ananusupoBats HYK-5.1. AHanu3upyeT — BaXHEUIIMEUIECOJIOTMYECKHE U
YUUTBHIBATh pa3HOOOpa3ue KyJIbTYPLIEHHOCTHBIE  CHCTEMbI,  chopMHpOBaBIIMECS B  XO/E
B IPOIECCEUCTOPUIECKOTO Pa3BUTH, OOOCHOBBIBACT aKTYyaJbHOCTh HX|
MEXKYJIbTYPHOTOB3aUMOICUCTBUSA [MCIIOJIB30BAHUS  MPU  COLMAIBHOM UM IPOo(hecCHOHATBLHOM
B3aWMO/JICHCTBUU
YK-5.2. BoicTpauBaer coruaipbHOoe | po¢eCCHOHAIBHOE

B3aUMOJICHICTBHE C Y4YETOM OCOOCHHOCTEH OCHOBHBIX (hopMm
HAYYHOTO M PEJIUTHO3HOTO CO3HaHMA, JEJIOBOM W  oOmieid
KyJIbTYypbl TPEACTABUTENICH JAPYIMX O3THOCOB M KOH(ECCHIA,
PA3IUYHBIX COLMAIBHBIX IPYIIT

'YK-5.3. ObecnieunBaet co3aanne HEAUCKPUMUHAIIMOHHOM CpeJibl
B3aMMO/ICHCTBHS IPH BHITOJHEHUH TPOECCHOHATIBHBIX 33134

B pe3ynbrare nzyueHus: AUCUMILIMHBI 00y4arOIUNCS JOIKEH:

3uamo:

- OCHOBHBIC HaIIPaBJICHUS, IPOOIEMbI U METO/bI HCTOPUUECKOMHAYKH;

- OCHOBHBIE ATaIlbl M KJIIOYEBbIE COOBITHS MCTOpUM Poccum M Mupa; 0COOCHHOCTH pPa3BUTHS
POCCHIICKOr0 rocy1apcTBa, BhIIAIOIUXCA JAesTeleld 0Te4eCTBEHHON 1 BCeoOIeHnCTOPHH.

Ymemos:

- COOTHOCHTD OOIIME UCTOPHUYECKUE TMPOLIECCH U OTACIbHBIC (DaKThI; BBISIBIATH CYIIECTBEHHBIE
YepThl MCTOPUYECKUX IPOLECCOB, SIBIEHUH M COOBITHMI; aHAIM3MPOBATh COLMAIBHO-3HAUYUMbIE
po0JIEMBI;

- dbopMynupoBaTh U apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3MLHUIO MO Pa3IMYHbIM
po0JIeMaMUCTOPHH.

Bnaoemu:

- MPEJCTaBICHUSAMHU 00 HCTOPHH KaK HayKe, €¢ MECTe B CUCTEME I'yMaHUTapHOTO3HAHUS;

- NPEeCTaBICHUSAMHU 00 OCHOBHBIX dTalax B HCTOPUH YEJIOBEYECTBA U HXXPOHOJIOTHH;

- KaTeropuaJibHO-MOHATUIHBIM aIMapaToM U3y4aeMON AUCLUIUINHBL;

- HaBBIKAMH aHAJIM3a HCTOPHUECKUXUCTOUYHHKOB.

3 KpaTlcoe CoacpKaHMECAUCIHUIIIMHBI.

Pasnen 1. HMcropus B cucTeMe COLMAILHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTO10JIOTMH
ucropunyeckoi Hayku. (Oco0eHHOCTHM CTaHOBJICHHSI TrocygapcTBeHHoctH B Poccum mo
CPABHEHMIO C €BPOIEHiCKUMH PaHHECPEeIHEBEKOBBIMHU IOCY1apCTBAMM.

Mecto ucropun B cucreme Hayk. llpenmer ncropmueckoil Hayku. Ponbp Teopun B IO3HaHMH
npouuioro. CymHOCTb, (GOpPMBI, (QYHKIIMU HUCTOPUYECKOTO 3HaHUS. [lOHSATHE HCTOPHUYECKOTO
UCTOYHHUKA, KJIacCU(UKAIUI UCTOPUUECKUX UCTOUYHUKOB. Mcropust Poccun — HeoThemiemas yacTb
BCEMHUPHOMN UCTOPUHM; 0011I€e U OCOOCHHOE B NCTOPUUECKOM Pa3BUTHH.

Haponp! n apeBHelimme rocynapcTsa Ha Tepputopun Poccun. OTHOreHes cinaBsH.

Benukoe Ilepecenenne naponos B III-1V BB.

Tpaauunonssie (GOpMbI COIMATFHONW OpPraHM3ALUN €BPONEUCKUX HApOJOB B JOrOCYIapCTBEHHBIH
nepuo/i. BO3HUKHOBEHHE paHHECPETHEBEKOBOM ITOCYAapCTBEHHOCTH B EBporre.

OTHOKYJIBTYpHBIE W COLUAJIbHO-IIOJINTUYECKHE  IPOLIECCHl  CTAHOBJIEHUS  POCCHICKOM
rocygapctBeHHOCTH. Hawano poccuiickoil rocynapcrBeHHOCTH. Kwuesckas Pycb. Ilpunstue
XPHUCTUAHCTBA.

Pycckue 3emmn B XII — XIII BB. MoHrOn0-TaTapckoe HamecTBre Ha Pych. DKcnaHcus B 3amaiHble U
CEeBEpO-3alaHbIE PYCCKUE 36MIIM. BelIMKOe KHSKECTBO JIMTOBCKOE U Pycckoe rocynapcrso.

Mecto cpeaHEBEKOBbSI BO BCEMUPHO-UCTOPUYECKOM Ipouecce. CKilaplBaHUE OCHOB HAIIMOHAJIBHBIX
rocynapctB B 3amagHoit EBpome. OOpaszoBanme Poccuiickoro rocymaapcTBa, €ro HCTOPHUYECKOE



3HauEHUE.
Poccus B XVI B. - XVII BB. Y wucrokoB HoBoro Bpemenn. OcCOOCHHOCTH COCIIOBHO-
npencTaBuTeNnbHO MoHapxuu B EBporme um Poccum. Hauwamo XVII Beka — smoxa BceoOmiero
eBporneiickoro kpusuca. CHHXpOHHOCTb KPU3UCHBIX CUTYyallMi B pa3HbIX cTpaHax. «CMyTHOE BpeMs»
B Poccum.

['ene3uc kanuranusma. Ero ¢gopmel u cocymiectBoBanue ¢ aneMenTamu geoganuzma. Ocod0eHHOCTH
pa3nmuuHbIX pernoHoB EBpombl. DopmupoBaHne MHPOBOTO phiHKA. [logbeM MaHydaxTypHOTO
npou3BoACTBa. DOpMUPOBaHUE BHYTPEHHUX PHIHKOB.

I'enesuc camopepkaBusi B Poccun. «Bropoe mzmanme» kpenoctHuuecTBa — CoOOpHOE yIIOKEHUE
1649 r. u ropuardeckoe ohopMIICHHE KPemoCcTHOTO TpaBa. CeKysapu3amnus pycCKOU KyIbTYpHI.

Pa3nen 2. Poccuiickast umnepusi B XVI1I1- nauane XX B.

Poccuiickoe rocymapctBo B X VIII Beke — Beke MoaepHHu3anuu U npocsemienus. Pedopmer [etpa I
KaK TIepBasi TOIbITKAa MOJAEpPHU3ALUU CTpaHbl, e€ ocobeHHocTu. DopmupoBanue Poccuiickoit
uMmriepud. OCHOBHBIE HAINpPABICHUS «EBPOIEU3ALMU» CTPAHBI. DBOJIIOIHUS COIMATBHON CTPYKTYpbI
obmiectBa. JlanpHelee pacuimpenue rpanul Poccuiickoit ummnepuu.

Wnetinbie U counansHo-nouTHyeckue ucToku [Ipocsemnienusi. OCHOBHBIE YePThl MPOCBETUTETHCKON
UJICOJIOTHM: YEJIOBEK U TOCYAAapCTBO, «ECTECTBEHHOE MpaBO», 3THUKA. Mpaes mnporpecca Kak
TOCIOJICTBYIOIIIEE TEUeHHE B OOMIECTBEHHOM MbICaU. Poccus B 3M0Xy MPOCBEIIEHHOTO
abcomotu3ama. Poccuss u EBpoma B XVIII Beke. M3mMeHeHHS B MeXAyHapOJHOM MOJIOXKEHUU
Poccniickoit nmnepun.

Poccus B XIX cronerun. [IpombinieHHsi iepeBopot B EBporie u Poccun: obimee u ocobeHHOE.
Baxneiimme ycnoBus nepexona Poccuu kK MHIYCTpHATLHOMY OOIIECTBY — PEIICHUE KPECThIHCKOTO
BOIIPOCA U OTPAHUYEHUE CaMOIepkKaBUsL. [[TUTENbHOCTD,

HETIOCTICIOBATEIBHOCTh, IMKJIMYHOCTh Iporecca OypikyasHoro pedopmupoBanusi. EBpomeiickas
peBomtonusa 1848—1849 rr. Utoru, 3HaueHue, UCTOPUUECKUE MOCTECTBUS.

Ponb cyOBekTuBHOTO (hakTOpa B TpeoioiieHHH oTcraBaHus. Pedopmbr XIX Beka, UX 3HAUCHHE.
Oo6mecTBenHbIe ABMXEeHNS B XIX Beke.

Poccus u Mup Ha pyOexe BEKOB: HEpaBHOMEPHOCTH U IIPOTUBOPEUUBOCTH PA3BUTHSI.

OO111e uToru poccuiickoit MoZiepHU3aIMK K Hadany XX Beka.

CootHomieHne mnonauTHueckux cuil B Poccum B Hauvane XX Beka. Hapactanuwe kpusuca
camonepxkaBusa. Ilepas poccuiickas peBomtonus. (OOpa3oBaHHWE TMOJUTHYECKUX MAPTHIL.
l'ocynapcrBenHas gyma Hadana XX BeKa Kak IEPBBIM OIBIT POCCHUMCKOIO IapiamMeHTapHu3Ma.
CronbimuHckas arpapHas pedopma. [lepBas mupoBas BoitHa u yuactue B Hell Poccuu. @eBpanbckas
peBomtoniust 1917r. u KOpeHHbIE U3MEHEHHS B TIOJTMTUYECKON KU3HU CTPAHBI.

Pa3nes 3. OT cOBeTCKOro rocyiapcraa K coppemenHoii Pocenu.

dopmMupoBaHUE U CYIIHOCTh COBETCKOTo cTpos (1917-1991rr.). Mapkcusm Kak uaeoIorudecKast
OCHOBa pEBOJIIOIIMOHHBIX THpeoOpa3oBaHuil U poccuiickue peanuu. IlogroroBka u mnobexa
OxTs6pecKOro BoOpykeHHOro Bocctanusi B Ilerporpane. II Beepoccuiickuit cbe3n CoBeToB M €ro
pelieHus. DKOHOMHMYECKass M CoLMajbHas MOJMTHKA OoNbIIEeBUKOB. ['paxaaHckas BoiHa u
uHocTpaHHast wuHTepBeHIMsA. Cyapba u 3Hauenne HOIla. VYTBepkaeHue oJIHOMAPTUHHON
noymtrueckoir cuctembl. O6pazopanne CCCP. Ilonutnyeckas 60prba B mMapTUM U TOCYIAapCTBE.
CCCP B roasl nepBbix nsatuietok (koner 20-x rr. — 30-e rr.). @opMupoBaHue peXUMa JIMYHOMN
Bractu CranMHa ¥ KOMaHJHO-aJIMUHHUCTPATUBHON CHUCTEMBl YIPABIEHUSI TOCYAApCTBOM.
Tortanutapuszm B EBponie 1 CCCP: o6mee u ocobennoe. Buemnsas nomuruka CCCP B 20-30-e rT.
HestensHocts Komunrepna. CCCP Bo BrOopoit MupoBoit u Benukoit OredecTBEeHHOH BOIHE.
Pemraronuii Bitag Coserckoro Coro3a B pazrpomdaninzma.

M3meHenne COOTHOLEHNUS CUIT B MUPE TIOCIIE BTOPOl MUPOBOM BOMHBL. Hauano «xoyioqHOM BOMHBD).
«doktpuna Tpymdnan» u «[lman Mapmannay. @DopMmupoBaHHE  OHMIOISAPHOTO  MHUPA.
B3anmooTHOmeHUsT co cTpaHamMu «HapoaHON neMokpatum». Coszmanme CoBeTa SKOHOMHYECKOU
B3aumoniomon. Koudmukr ¢ HOrocnaBuelt. Opranuszamms CeBepoaTJaHTUYECKOTO OTOBOpa
(HATO). Coszpanue Opranmzanmuu BapmaBckoro moroBopa. Boitha B Kopee. TpymHocTtn



nocneBoeHHoro pas3sutuss CCCP. VikecroueHue MONUTUYECKOTO PEXHMMA M HIAEOJIOTHYECKOIO
KOHTpoJiA. [lombITKM OOHOBIEHHS «TrocydapcTBEeHHOTO conuanusmay. XX cbe3q KIICC u
ocykeHue Kynbra auuHocTH CranuHa. «OTTenens» B AyX0BHOU chepe. DkoHOMHYECKHE pedOopMBbI
cepeauHbl 60-X roJ10B, MPUYMHBI X HE3aBEPIICHHOCTH.

HapacTtanue xpu3HCHBIX siBI€HUH B coBeTckoMm oOmiectBe B 70-¢ — cepenune 80-x romoB. Homas
Konctutynua CCCP. Konuenuusi «pa3Butoro coruainu3may. Buemnss nonutuka CCCP B koHIle
60-x Hawane 80-X IT.: OT pa3psaIKud K 00OCTPEHUIO0 MEKIYHAPOTHONH OOCTAaHOBKH.

«llepecTpoiikay: CyIIHOCTb, II€JHM, 3aJayd, OCHOBHbIE ATamnbl, pe3yiabTaTbl. Pacman CCCP.
O6pazoBanue CHI'.

CraHOBIICHHE HOBOW POCCHIMCKOM rocynapcTBeHHOCTH (¢ 1991- mo Hacrosiee Bpems). JInbepanpHas
KOHIICTIIIUST POCCUHCKUX pedopM: mepexo]l K phIHKY, (HOPMUPOBAHHME I'Pa)IaHCKOTO OOIIecTBa U
npaBoBoro rocyzaapcrtBa. «lllokoBast Tepamus» skoHOMHUecKHX pedopM B Havane 90-x romos.
Koncturynus Poccuiickoir @epepauun 1993r. Mexnanuonainbubie otHomieHus. [lomutuyeckue
napTud M oOllecTBEeHHbIe JBIKeHUs Poccun Ha coBpemeHHOM odtane. Poccus Ha myrtu
MozaepHu3auuu. Poccus B cucreMe MHUPOBOM JKOHOMUKM M MEXKIyHapOAHBIX cBs3ed. Hosble
TeOMOIIUTUYECKOE Peallii B MUPE U MX BIUSHUE HAa BHEUIHIOK MONUTUKY Poccuiickoii®enepamuu.

4. O0beM y4eOH 011 CUMIIJIMHBI

. B 3a4yeTHBIX B akaagem.
Buabl yueOHoii padboThI
eTMHHIAX yacax
O01mas TPyA0eMKOCTb JMCUUILIHHBI 110 Y4e0HOMY IIAHY 4 144
KonTakTtHas padora (KP): 1,8 64
Ulexuu (JIek) 0,9 32
[Mpaktuyeckue 3ansatus (I13) 0,9 32
CamocrosiTesibHas padora (CP): 1,2 44
Bua KOHTPOJIA: IK3aMeH 1 36
Buabl yueoHoii padoTsl B sauerupix B acrp.
eTMHUIAX yacax
O0mas TPyA0eMKOCTh JUCIUIIJIUHBI M0 Y4eOHOMY IJIAHY 4 108
KonTakTHas padora (KP): 1,8 48
Jlexiuu (JIek) 0,9 24
[TpakTiueckue 3anstus (I13) 0,9 24
CamocrosTesanHasi padora (CP): 1,2 33
Buja koHTpOJISi: IK3aMeH 1 27

AHHOTanus paboueit mporpaMmbl TUCIUATITAHBI
«HOCTPaHHBIH A3BIK»
1. Heap aucHMIUIMHBI — TpuoOpeTeHHe oOydarolmuMucs oOmeld, KOMMYHHUKAaTUBHON U
npodeccuoHaIbHON KOMIETEHIUH, YPOBEHb KOTOPBIX Ha OTJENBHBIX ATaax sI3bIKOBOM MOJATOTOBKU
MO3BOJIIET MCIIOJIb30BaTh HMHOCTPAHHBIM  S3bIK MPAKTUYECKH Kak B MIPodecCHOHATbHOU
(TPOM3BOACTBEHHON M HAYYHOM) NEeSATEIBHOCTH, TaK U JJIA 1ieJieil camooOpa3oBaHusl.

2. B pe3yabTare n3yyeHusl JUCHUIIHHBI 00yUYalomuiics Mo NporpaMMe CnenUaJIUTETAT0/KEeH:
Obnadams CnenyOMUMA KOMIIETCHITUSIMU:

®opmupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUS] KOMITETEeH M i
YK-4. Cnocoben npuMmeHsThYK-4.1. ¥YcranaBnuBaeT u pa3BUBAET
COBPEMEHHBIE KOMMYHHKATHBHBIEMIPO(PECCUOHANIbHBIE KOHTAKTHl B  COOTBETCTBHUHM  C
TEXHOJIOTHH, B TOM quclie HAMOTPEOHOCTSIMH COBMECTHOM J1€ATEIbHOCTH, BKIIOYAs
MHOCTPAHHOM(BIX) s3pIKe(ax), misiooMeH mHpopMalueir 1 BoIpaOOTKY €IUHOW CTpaTeruu
AKaJEeMHUYECKOr0 U Mpo¢heCCHOHATIbLHOTOB3aUMOIEHCTBHUS
B3aMMOJICVICTBUS YK-4.2. CocraBisier, TMEpeBOIUT U PEAAKTUPYET




pa3NyYHbIe aKaJeMUYeCKUe TEKCThl (pedeparsl, 3cce,
0030pFbI, CTaThH | T.]I.

YK-4.3. TlpencraBnser pe3yiabTaThl akaIeMHUECKOH W
npodeccCHoHaNbHOM  AESITETbHOCTH HAa  Pa3IMYHbBIX
MyOTMYHBIX MEPOIPHUATHIX, BKIIIOUAss MEXIYHAPOIHbIE,
BBIOMpast HanboJjIee moaxoaamui popmar

YK-4.4.  ApryMEHTUpPOBaHHO U  KOHCTPYKTHUBHO
OTCTaMBaeT CBOW MO3HMIMHU U UJEH B aKaJIeMHUYECKHUX U
Mpo(ecCHOHANBHBIX IUCKYCCHUSX HAa TOCYAapCTBEHHOM
s13p1Ke PD M MHOCTPAHHOM SI3bIKE

YK-5. Cnocoben  anammsupoBath HYK-5.3. ObecrieunBaeT CO3/IaHNE
VUUTBIBaTh  pa3HoOOpasue  KyJabTyp BHEIUCKPUMHUHAIIMOHHOW Cpelbl B3aWMOJAEWUCTBUS IPU
MPOIECCEMEKKYTHTYPHOTOB3aMMOICHCTBHUSBBITIONHEHUH MPO(ECCHOHAIBHBIX3a/1a4

OIIK-6 Crniocoben npeactaBiAThOIK-6.3. ['oTOBUT mpe3eHTanuio Mo TeMe paboThl H
pe3yJIbTaThI poheCCHOHATTLHOUIPEICTABIISET €€ Ha PYCCKOM M aHTJIHHCKOM SI3BIKAaX
nesTeabHOCTH B ycTHOM u nucbMeHHOMOIIK-6.4. TlpencraBiser pe3ysibraThl paOOThI B BHIC
dopMe B COOTBETCTBMM C HOPMaMHUHAYYHOW MyOIMKAIUU (TE€3HMCHI JOKIAAa, CTaThs, 0030p)
UITPaBUIIAMHU, MPUHSTHIMU BHA PYCCKOM U aHTTIUHCKOM SI3bIKE

pohecCHOHATBHOM COOOIIECTBE

B pe3ynbrare nzyueHus: AUCUMILIMHBI 00y4arOIUNCS JOIKEH:

3uamo:

- OCHOBHBIE CIIOCOOBI COUETAEMOCTH JIEKCUYECKUX EJUHMIl M OCHOBHBIC CIOBOOOpa3OBaTEIbHBIE

MO/JIENH;

- pPYCCKHE SKBHBAJICHThI OCHOBHBIX CJIOB U BBIPAKEHHUM pedn B MPOLECCe MEXIMYHOCTHOIO U

MEXKYJIbTYPHOTOB3aUMOAEHCTBYSI;

- OCHOBHBIE ITPHUEMBI U METOIbI pepeprupOBaHUs U aHHOTUPOBAHUSIIUTEPATYPHI;

- [IaCCUBHYI0 M AaKTUBHYIO JIEKCHKY, B TOM 4Hcl€ OOIIEHAy4YHYI0 H
CIEeLUAIbHYIO TEPMUHOJIOTHIO, HEOOXOIUMYIO 71l paOOThI HaJl TUTIOBBIMUTEKCTAMU;

- pUEMbI padOThI C OPUTHHAIIBHOM TUTEPAaTypOil Ha UHOCTPAaHHOMSI3BIKE.

Ymems:

- paboTaTh ¢ OpUTHHAJILHOM JTUTEPaTypOil Ha MHOCTPAHHOM SI3bIKE;

- paboTaTh COCIOBapeEM;

- BECTU IEPENUCKY Ha HM3y4aeMOM S3BIKE C LEIbI0 MEXINYHOCTHOTO U MEXKKYJIBTYPHOTO

B3aUMOJCHCTBUS;

- BECTH PEUYEBYIO JEATEIbHOCTh NMPUMEHHUTEIbHO K cepe ObITOBOM M mpodeccHoHanbHOM

KOMMYHHKAIIH.

Bnaoemu:

- UHOCTPAHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOI'O U MEXKKYJIbTYPHOTO OOIEHUs, HABBIKAMHU U

YMEHUSMH PEYCBOM JESITEIBHOCTH TPUMEHUTENBHO K cdepe ObITOBOW W TpodecCHOHATBHON

KOMMYHHKAIMH, OCHOBaMHU MyOJIUYHOMpeun;

- OCHOBaMHU peeprupOBaHMs U aHHOTHPOBAHUS JIUTEPATYPhl HA U3y4a€MOM UHOCTPAHHOM SI3bIKE.

3. Kpartkoe cogep:kaHue I CHHNTAHBI

Pazoen 1. I pammamuueckue mpyoHocmu u3yuaemoco sA3vika

JInuHble, NPUTSDKATENbHBIE U POUNE MeCTOMMEHUS. CIpsKEHUETIaroa-CBsI3KHy.

W3meHeHnne riarona-cBsi3kM B Qopmax Hacrosimiero BpeMeHH. OOpa3oBaHHME pazIUYHbBIX
BUJOBpPEMEHHBIX (OpM ¢ TMOMOIIbI0 TIIaroia-cBs3ku. OOpa3oBaHue u ynorpeOieHue (opm
MaCCUBHOTO 3aJI0Ta.

[Topsiok cloB B MpeiokeHUH. DM(PaTHIeCKUEKOHCTPYKIIUH.

Unpunutus. @opmel uHpuHuTuBa. [IpomomxeHHsit u nepdekTHbll MHOUHUTUB. DyHKIUU
uHGUHUTHBA B mpennoxeHuu. OOpa3oBaHue M ynorpeOieHHe HWH(UHUTUBHBIX OOOpPOTOB THIIA
«CJIOXKHOE TOJIEKAIIEe» M «CIOXKHOE [OIMOJIHEHHE». BapuaHThl mnepeBoAa WH(OUHUTHBHBIX
000pOTOB Ha PYCCKUMS3HIK.



Buno-BpemeHHbIe dbopMbI [J1aroJioB. OO6pasoBanue MPOCTHIX, MPOAOJKEHHBIX,
nepQeKTHhIXUNepHEeKTHO-IPOAOKEHHBIX BpeMeH. BonpocutenbHbIeNpeIOKEHUSIB  PA3IUYHBIX
BpeMeHax. OOpa3oBaHue OTPHULATENBHBIX (POPM Iiaroja B pa3IHuHbIX BpeMeHax. Pazden 2. Umenue
Mmemamu4ecKuxmeKcmos.

YreHne TEKCTOB MO TEMaM:

1. BBenenue BCenuaabHOCTD

2. 1. Menneneen

3. PXTY um. JI.1.Mennencena

[lonarne o Bumax ureHus Ha npumepax TekctoB o Xumuu, .M. Menpeneese, PXTY um, .M.
MenpneneeBa. AKTUBU3ALIUS JIEKCUKN [TPOYUTAHHBIX TEKCTOB.

N3yyaromee uyTeHue Hay4dHO-IOMYJISIPHBIX TEKCTOB I10 BbIOpaHHOW creuuanbHocTu. IIpumepHas
TEMAaTHUKa TEKCTOB:

«Hayka, TEXHOJIOTUSI U HAYYHBIE METObI»

«XUMUYECKOE PEANPUATHE.

Jlekcuueckue 0COOCHHOCTH TEKCTOB HAYYHO-TEXHUYECKOH HarpaBIEHHOCTH.

TepMUHOIOTHS HAYYHO-TEXHUYECKON JTUTEPATYPhI HA U3Yy4aEMOM SI3bIKE.

Paszoen 3. [lpakmuka ycmuotipeyu

IIpakTuKa yCTHOUM peun moTemMam:

1. «["oBopHM ocebey,
2. «Bropoae»,
3. «PalioH, rae sKuBy».

MoHonorndeckass peub 1o TeMe «o cebe». Jlekcmueckne 0COOEHHOCTH MOHOJOTHYECKOW peuH.
PedyeBoll 3THKET MOBCEJHEBHOTO OOLIECHUS (3HAKOMCTBO, IPE/ACTaBIECHUE, YCTAaHOBJIECHHE H
HOJJIEpKaHUE KOHTAKTA, 3alpoC U cO00IIeHne NHPOpMaIK, OOy AEHHUE K AEHCTBHIO, BBIpaXKEHNE
npocbObl, cornacus). @DoHeTHyeckHe XapaKTEpUCTHKM H3ydaeMmoro s3pika. (OcoOeHHoCcTH
JIMAJIOTUYECKON PEYH 110 IPOHIEHHBIM TEMaM.

OO11ee KOIMYECTBO MOAYIIEH - 3.

4. O0beM yueOHOM I CIUIIMHBI
o B 3a4eTHBIX B axkaaem.
Buabl yueOHoii padorsl
eIMHUIAX yacax

OO6masi TPyA0eMKOCTh TUCIUILJIMHBI M0 Y4eOHOMY MJIAHY 10 360
KonTaktHas padora (KP): 5,8 208
Jlekmn yueOHbimM NIAHOM He NPpedyCMOmpeHnsl - -
[Tpaktiueckue 3anstus (I13) 5,8 208
CamocrositesbHas padora (CP): 3,2 116
YIIpaskHEHUs IO COOTBETCTBYIOIIMM pa3zesiaM JUCLIUTIINHBI 3,2 116
Bua KOHTPOJIA: JK3aMeH 1 36

B 3aueTHBIX B

Buabl yueOHoii padoThI eIUHHLAX 4CTPOHOM.
yacax

O01asi TPYA0EMKOCTh THCIUIIJIMHBI N0 Y4e0HOMY IJIAHY 10 270
KonTaktHas padora (KP): 5,8 156
JleKInu yueOHbvimM NIAHOM He npedyCcMOompenbl - -
[Tpaktnyeckue 3anstus (I13) 5,8 156
CamocrositesbHas padora (CP): 3,2 87
'YrpaxxHEeHUs 110 COOTBETCTBYIOIIUM pa3jieJaM JUCIUTUINHBI 3,2 87
Buja koHTpOJISI: QK3aMeH 1 27

AnHoTanms paboueil mporpaMmbl AUCIUTLTAHBI
«Puiocopusn»



1 IeJb AUCHHUILUINHBI — COPMHUPOBATH Y CTYEHTOB KOMILIEKCHOE MPEACTABICHUE O POJIH M MECTE
dunocopur B CHCTEMe T'YMaHUTAPHBIX, COIMAIBHBIX M ECTCCTBCHHBIX HAyK, MO3HAKOMHUTH HX C
OocHOBaMU  (DUIOCO(CKOTO  3HAHWS, HEOOXOAWMBIMH I  PCIICHUS  TEOPETUYECKHX U
PAKTHYECKUX3a/1aY.

2B pe3yabTaTe U3y4YeHUsl AUCHUILIMHBI 00yYAKUIUICA MO MporpaMMe ClelHaTUTETAT0IKEH:
Obnadams ClnenyomUMA KOMIICTCHITUIMU

DopMupyemMblie KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUSI KOMIIETeH M
YK-5. Cnocoben anamusupoBath HYK-5.1. Ananuszupyer BaKHEHIIHE HJICOTOTHYCCKUE U
VUUTHIBATh Pa3HOOOPA3UEKYIbTYp BIICHHOCTHBIE  CHCTEMbI, C(HOPMHUPOBABIIHECS B XOJE

rporecce MEXKYJIbTYPHOTOMCTOPUYECKOTO Pa3BUTHUS; OOOCHOBBIBAECT aKTYaJIbHOCTh UX
B3aMOJIEUCTBUS VCIIOJIb30BAHUS TIPH  COIUAIBHOM  UNPO(HECCHOHATEHOM
B3aUMOIECHCTBUU

YK-5.2. BricTpauBaer comuaiibHOe U TpodhecCHOHATBHOE
B3aMMO/ICHICTBUE C y4E€TOM OCOOCHHOCTEH OCHOBHBIX (HOpM
HAYYHOTO M PEJIUTHO3HOTO CO3HAHMS, JCIOBOH M OOIICH
KYJIBTYPBl TIPEJCTABUTENICH IPYrMX STHOCOB M KOH(ECCHI,
Pa3IMYHBIX CONUATBHBIXTPYIIIT

YK-5.3. ObecneunBaeT co3ianne
HEJIMCKPUMHUHAIIMOHHOW ~ Cpelbl  B3aUMOJCHCTBHS  IIPH
BEITIOJTHEHUH MPOQeCCHOHATBHBIX3a/1a4

B pe3ynbrare nzyueHus: AMCUMILIMHBI 00y4arOIUNCS JOKEH:

3namp: OCHOBHOE COJIEpKaHUE TJIaBHBIX (UIOCO(PCKHX ILIKOJ M HANpaBICHUH, MpeacTaBUTENEH
ITHX IIKOJI, CBS3b U pa3nuure uX Guiaocockux uiaeH, CBsi3b HCTOPUKO- (PUIOCOPCKIX KOHIICTIINIH ¢
COBPEMEHHBIMHU IIPOOIEMaMu HHIUBUAYaJIbHON 1 0OLIECTBEHHON KU3HU;

Ymems: monHumarh M aHanM3MpPOBaTh MHUPOBO33PEHYECKHE, COLMAIbHBIE M WHAMBHUyaJbHbIE
npoOIeMbl COBPEMEHHOM KHM3HHM; I'PaMOTHO BECTH TUCKYCCHIO, apryMEHTHPOBAHHO OTCTauBaTh
CBOIO TMO3MIMIO IO 3HAYUMBIM (riiocopckum mnpoliaemMaM COBPEMEHHOM JKHU3HM, ONMMPAsCh Ha
HapabOTaHHBIM B UCTOpUU QHUIOCOPHHN MaTepHuai, IPUMEHATh NOTy4YeHHbIe puaocodckue 3HaHUS K
peteHuto npodeccuoHaAIbHBIX3a/1a4;

Bnaoems: npencrapneHusMu o puinocouu Kak Hayke M CUCTEME LIEHHOCTEH, ee MecTe B CUCTEMe
TYMaHUTapHOTO 3HAHUS; OCHOBaMHM (PUIOCO(CKOrO MBIIUICHUS; KaTErOpHalbHBIM allnapaTom
U3y4yaeMol JUCLHUIUIMHBL, (PUIOCOPCKMMM METOJaMH aHalu3a pa3IM4YHbIX MpoOJieM, HaBbIKAMU
¢unocopckoil KyIbTyphl AJis BIpaOOTKH CHCTEMHOTO, 1I€JIOCTHOTO B3TJsiJa Ha AEMCTBUTEIBHOCTD U
MECTO XMMHMH U XMMHUYECKON TEXHOJIOTUH B LIEIOCTHON KapTUHE MUDA.

3. Kparkoe coep:kaHHe U CHHIIHHBI
Beenenue. ®unocodus, ee MpOUCXOKIEHNUE U POJIb B OOLIECTBE.

Paszpnen 1. OcHoBHBIE PHI0COPCKUE HIKOJIBI.

AnTnyHast ¢Qunocodpus (nocokpatuku, codpuctel, Cokpat, [demoxpur, Ilmaton, Apucrorens,
IITMHUCTUYECKU-pUMCKas Gpuitocodusi). OCHOBHBIE POOIEMbI CpeIHEBEKOBON (PMIIOCO(UU U STOXH
Bozpoxnenus. ®dunocopuss Hosoro Bpemenu (XVII — XVIII BB.) Upeonorus Ilpocsemienus.
Hewmenkas xnaccuueckas ¢unocogus. Pycckas gpunocodpuss XIX — XX BB. OCHOBBI MapKCHCTCKOI
bunocodur. OCHOBHBIC HAIIPABICHUS COBPEMEHHOM (uocodun.

Pa3nen 2. ®unocodckne KOHUENUMU OBITHSA W O3HAHMS.

[Tpo6iema ObiTust B uctopuu ¢unocopuu. [loHATHS MaTepuanbHOro M uaeasbHoro. OCHOBHbBIE
¢mocopckue HapaBIeHUs: MaTepHAIN3M U uaeanu3M. [IpuHIHN r106anpHOTO BOIIOIMOHU3MA B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA.

Konnenuuu npoctpancTBa U BpeMeHH B UCTOPUU (HUIIOCO(UHU U HAYKH.

[Tpoucxoxnaenue co3HaHud. Ponab Tpyaa B NpOUCXOXKIEHUM co3HaHMs. Mpeanucruueckue u
MaTepHaTUCTUYeCKHe KOHIENuN co3HaHus. Co3Hanue u Mo3r. Co3HaTenbHOe U OECCO3HATENbHOE.



Coznanue u 13bIKk. Co3HaHHUE U cCaMOCO3HAHHE.

KoHnenuu rHOCEOJIOTHH B HMCTOPUU (PUIOCO(UM: CEHCYyaIU3M, palldMOHAIM3M, CKENTHIIN3M,
arHOCTUIIM3M, KOHIICTIIIHS BPOXKJIECHHBIX HACH, anpuopusM. /nanexTvka mo3HaHUs: YyBCTBEHHOE U
parmoHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pasznea 3. [Ipo0Jiembl yesioBeka B puiocodumn.

UYenosek kak mpeaMeT ¢rtocodcekoro aHanmsa B ucropun ¢punocopuu. [IporucxoxaeHne denoBexa:
IPUPOJIHbIE M COIMAIbHBIC YCIOBUSA aHTPOIIOCOLMOTeHe3a. buonoruueckoe M couuanbHOE B
YCIOBCKC. I/IHI[I/IBI/II[, HHAUBUAYAJIBbHOCTD, JUYHOCTD.

CMbICIH JKU3HM U TpefHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeptue. [IBUKeHHEe HEHACHIIHS,
€ro poJib B coBpeMeHHOM xu3Hu. Llean u nennoctu. CBoOoa BOJIM U OTBETCTBEHHOCTh JIMYHOCTH.
HpaBcTBeHHbIE, peTUTHO3HBIE, ICTETUYECKUE [IEHHOCTH.

Paznes 4. ®uitocopus ncropum u odmecTsa

YenoBek B cuUCTEME COLMANbHBIX CBs3edl. JIMYHOCTP M Macchl, cBOOOJa M HEOOXOIUMOCTD.
@unocodust ucropun: GopMaroHHAsT ¥ MUBIIN3AMMOHHAS KOHIETIIUN UCTOPUIECKOTO PA3BUTHAL.
[Iporpeccuctckre M LUKIMYECKHE MOJENU pa3BuTHs. [100anbHbIE MPOOJIEMBI COBPEMEHHOCTH.
Konmneniust ycToH4uBOTO pa3BUTHsI U CLICHAPUUOYTYIIIETO.

OO6wectBo 1 ero crpykrypa. CouuanbHasi, OJIUTHYECKAs M lyXoBHas cdepsl oduiectBa. Konuenmmu
rocynapcTsa B uctopuu uinocodcekoit mpiciu. ['paxkaanckoe 00IIECTBO U MPAaBOBOE TOCYAAPCTBO.
Pa3nen 5. ®unocodcekne npodeMbl XMMUM U XUMUYECKOH TEXHOJIOTUHA

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HAy4HOI'O 3HaHHUsS, €ro MeToAbl U (Gopmbl. HayuHble
PEBOJIIOLIMA M CMEHA THUIIOB DPALMOHAIBHOCTH. Hayka B COBpeMEHHOM Mupe. OTHKa HAyKu MU
OTBETCTBEHHOCTb YYEHOTO.

[Ipobnema cooTHOIIEHUS HayKu U TeXHMKH. COIMajbHBIC MOCIEACTBUS HAYYHO- TEXHHUYECKOTO
nporpecca. OTHUECKHUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKU U TEXHUKH.

MecTo XUMHUM B CHUCTEME €CTECTBEHHBbIX HayK. OCHOBHas mnpoOjemMa XHMHHM KakK HayKu U
npousBojcTBa. Llenu u 3agaun xumudeckor TexHosoruu. Crenndrka XUMHUKO- TEXHOJIOTUYECKOTO
3HaHUSA: QyHAAMEHTAIbHOE U MPUKIIAAHOE, SMIUPHUECKOE U TEOPETHUECKOE.

4. O0beM y4eOH O IM CUMIIJIMHBI

. B 3auernnix | B akaaem.
Buabl yueOHol padoThI
eIMHHUIAX yacax
O0mas TPyA0EMKOCTb JUCIHHUIIIMHBI 110 Y4eOHOMY IJIaHy 4 144
KonrakTHas padora (KP): 1,8 64
Jlexnuun 0,9 32
Cemunapsl (C) 0,9 32
CamocrosiTesbHas padora (CP): 1,2 44
Buja koHTpOJISi: IK3aMeH 1 36
Bupn: yaenoii padors: B 3ayernbix | B acTtpon.
eTMHHUIAX yacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IJIaHy 4 108
KonrakTHas padora (KP): 1,8 48
Jlexmun 0,9 24
Cemunapsl (C) 0,9 24
CamocrosiTesannasi padora (CP): 1,2 33
Buja kKoHTpOJISi: IK3aMeH 1 27

AHHOTanus pabodeii mporpaMMbl TUCITUTUTMHBI
«IKOHOMHUKA»



1. HeapaucuuninHb— MOJTy4€HUECUCTEMBI3HAHU00IKOHOMHYECKHUX
3aKOHOMEPHOCTSIX () YHKIHOHUPOBAHUSATIPOMBIIIIIEHHOT OITPOU3BOICTBABCUCTEMEHALIMOHAIBHOM
HYKOHOMUKH, (POPMHUPOBAHUE IKOHOMUYECKOTO MBIIUICHUS U HCIIOJIb30BAHUE TIOMYYCHHBIX 3HAHHIA B
MPAKTUYECKOH JeATeIbHOCTH.

2. Bpe3yabTaTen3y4eHUsiTH CHUTLINHBIO0YYAIO M CATIO POrpaMMe CrenuaTuTeTa J0JIKeH:

Obnadams cCnenyomMUMA KOMIICTCHITUIMU

DopMHpyeMble KOMIIETeH T MHauKaTopbl JOCTHKEHUS] KOMIIeTeH Ui
YK-1.1. Ananusupyer MOpoOJEMHYIO CHTYalHIO
KaK CHCTEMY, BBISIBIISISL €€ COCTABIISIOIINAC U CBSI3H
MEXTyHUMHU

YK-1.2. Onpenenser npoGensl B UHpOpMaIuu,
HEOOXOAMMOW Al pemeHus  IpoOJIeMHOM
CUTyallud, ¥ TPOCKTUPYET MPOLECCHl  TI0

MXYCTPAHCHUIO
YK-1.3. Kpurnuecku OILIEHMBACT HAJICKHOCTH
YK-1. Cnoco0eH ocyIiecTBIsATh KpUTUUECKUH  [MCTOUYHUKOB uH(popmaluu, paboraet C
AHAJIU3 MPOOJIEMHBIX CUTYallMii Ha OCHOBE MPOTHUBOPEYMBON  HMH(pOpMALMEH M3  Pa3HBIX
CHUCTEMHOT'O TI0JIX0/1a, BRIPA0AThIBATh CTPATETUIO [MCTOYHHUKOB
ercTBU YK-1.4. Pa3pabarbiBaeT ¥  COJEP)KATEIBHO
ApryMEHTHUPYET CTPATErHI0 pelieHus

MpOoOJEMHOM CUTyallud HAa OCHOBE CUCTEMHOIO M
MEXTUCIIUITHHAPHOTO TTOIX0/I0B

YK-1.5. Hcnonb3yer JIOTHKO-
METOA0JIOTHUECKHI WHCTPYMEHTapHUU 15
KPUTUUYECKON OLIEHKH COBPEMEHHBIX KOHIIETIUI
(uI0COPCKOTO W COLMAIBHOTO XapakTepa B
CBOEH MpeIMeTHOI00IacTh

YK-6. Cnocoben ompenenste u peann3oBbiBaTh Y K-6.1. OneHrBaeT cBOM pecypechl M HX MPEIEIb
[PUOPUTETHI COOCTBEHHOH J1eATEIbHOCTH U (JINYHOCTHBIE, CUTYaTHUBHBIE, BpPEMEHHBIE),
CIOCOOBI €€ COBEpPIICHCTBOBAHMWS HA OCHOBEONTUMAIBHO WX WCIONB3YeT JUIsl YCHEITHOTO
CaMOOLIEHKHU 00pa30BaHUS B TEUYEHUE BCEHUBBINOIHEHUS TOPYUYEHHOTO

PKH3HH 3aJaHMsI

B pesynbrare nzyueHus AUCUMILTAHBI 00y4atOIUNACS JOKEH:

3namo:

—OCHOBBI SKOHOMHKH B Pa3UYHBIX c(hepaxsKu3HEeITENbHOCTH;

—METOIbl Pa3pabOTKH OMEPATUBHBIX U TPOU3BOJICTBEHHBIXILIAHOB;

—METOJIbl U CIIOCOOBI OIUIATHITPY/IA.

Ymemn:

— COCTAaBJISATh OTYETHI MO BBIMOIHEHUIO TEXHUUESCKUX3aJaHNH;

— TOTOBUTh HWCXOJHBIC JaHHBIE JUIsi BbIOOpa W OOOCHOBAaHHWS HAYYHO-TEXHUYECKHX W
OpTaHU3AIMOHHBIX PEIIEHU Ha OCHOBE SKOHOMHUYECKOT0AHAJN3A;

— pa3pabaThIBaTh ONEPATUBHEIE IUIAHBI PA0OT MEPBUYHBIX MPOU3BOICTBEHHBIX MOIpa3AeIeHUH.
Bnaoemo:

—METO/IaMH U WHCTPYMEHTAMH TPOBEJCHUS HIKOHOMHYECKOTO aHalih3a 3aTpaT U Pe3yJabTaToB
JIeSATEeTLHOCTH TIPOU3BOICTBEHHBIXITOAPA3ICTICHU;

—MHCTPYMEHTAMH IJIAHUPOBAHUS U BBITTOJIHEHHS] MEPOIIPUATUI 1O MPOU3BOJCTBY MPOIYKIHUU.

3. Kparkoe coaep:kaHue M CIHIIIMHbI
Pasnea 1. BBenenne. OCHOBbI PHIHOYHOI IKOHOMUKH
DKOHOMHYECKHE TIOTpEeOHOCTH, Otara U pecypchl. OOIIECTBEHHOE MPOU3BOJICTBO U YKOHOMUYECKUE



oTHomIeHus. [IpoM3BOJCTBEHHBIE BO3MOXKHOCTU OOIIECTBA W JKOHOMHYECKH BbIOOp. KpuBas
MIPOU3BOJICTBEHHBIX BO3MOXKHOCTEH. 3aKOH YOBIBaIOIIEH MPEACIbHON MOJIE3HOCTH. TpaauiimoHHas
sKoHOMHYecKasi cuctemMa. CoOCTBEHHOCTh: (OPMBI M TYTH WX MpeoOpa3oBaHus. PHIHOYHBII
MEXaHU3M cIpoca U npemyioxkeHus. CoBepIIeHHAas: U HECOBEpIIEHHAass KOHKypeHIuU. CylHOCTh U
YCJIOBHSI BO3HUKHOBEHUSI PbIHKA. BUIbI PBIHKOB M MX CTpykTypa. @yHKIMU pbiHKa. ToBap u ero
coictBa. Chnpoc u mpemioxkeHue Ha pbiHKe. [loHATtne <«@nactuuHoCTh». CoOBEpIICHHAs U
HECOBEpIICHHasT KOHKypeHIMU. Monononus. Onurononusi. [loHsTHE HAIIMOHATBHONW 3KOHOMHKH,
OCHOBHBIE MaKpo3KOHOMHUYEckHe nmokaszarenu. [lorpebnenus u coepexenus. [IpousBoactso, ooOMeH
u pacupeznenenue. [lorpednenue, coepexxenne, MHBECTUIIMH TOBapoB U yciuyr. duHaHCcOBas cucreMa
u ¢puHaHCOBas MONUTUKA oOuiecTBa. Hajoru u Hajorosast cucrema.

Pa3znen 2. JkoHOMHUYECKHE OCHOBBI YIIPABJIEHUS NPOU3BOIACTBOM

[Ipennpusitie kKak CyOBEKT PBHIHOYHOTO XO3SHUCTBA. DKOHOMHYECKHE 3aKOHBI U OCOOCHHOCTH WX
MIPOSIBJIICHUS HA MpeanpusTuu. Poiib criennanucra XMMUYECKOW npomellieHHocTU. lpennpusrue B
CHCTEME DPBIHOYHOH »KOHOMMKH. [Ipenmpusarue — Kak CyOBEKT M OOBEKT MPEANPHUHUMATEIHCKON
NEeSTeNIbHOCTH. 3aKoHOoJaTeNbHass 0a3a MNpeNrnpUHUMATEIbCKON aAestenbHOocTH. HopmaruBHO-
MPaBOBBIC AaKThI, PETIAMEHTUPYIOIIUE NEATeIbHOCTh mpeanpustus. OpraHu3alOHHO-TIPABOBHIC
dbopMBI TIPEeNTPUHUMATEIBCKON ESTEIBHOCTH U KPUTEPUH UX BbIOOpa. POpMBI COOCTBEHHOCTH.
BremHsis W BHYTpeHHSS cpefa NpeAnpusTus. MarepualbHO-TeXHUYECKass 0aza IMPOM3BOJICTBA.
ColpbeBasi U TOIUIMBHO- JHepreruyeckas 0a3a XUMHYECKMX MpPOHU3BOACTB. lIpom3BojcTBeHHAs
nporpaMMa M TPOW3BOJCTBEHHAS] MOIIHOCTh MpeanpusaTs. KadecTBO M KOHKYPEHTOCIIOCOOHOCTh
OPOAYKIMH. DKOHOMHUYECKOE OOOCHOBaHME BHIOOpa CBIphS W TOIUIMBA. PecypcocOepexeHue.
AJnbTepHATUBHBIE UCTOYHUK CHIPhS M HEPrUU. MaTtepuaibHO-TEXHUUECKUE PECYpChl IPEANPUATHS.
OcHOBHBIE TPOU3BOJICTBEHHBbIE (DOHIBI XUMHUYECKHX MPEANPHUATHI: MOHATHE, KIacCUPUKALUA U
ctpykrypa. [loHaTHe W CTpyKTypa, M OIlEHKAa OCHOBHBIX cpencTB. [loka3zarenu HCHOIB30BaHUS
OCHOBHBIX NPOU3BOJACTBEHHbIX (oHAOB. M3HOC W amopTu3anusi, u oOmeHkKa 3(pQexTuBHOCTU
UCIIOJIb30BaHUsI OCHOBHBIX ITPOM3BOJICTBEHHBIX (OHIOB. BOCIPOHM3BOJCTBO OCHOBHBIX CpPEJICTB.
OOGopoTHBIE CpelCTBA MPEANPUATHS: TOHATHE, COCTaB U CTPYKTypa. McTouHuku dopmMupoBaHus
o6opoTHBIX cpeAacTB. OOopaunMBaeMOCTh OOOpPOTHBIX CpeICTB. MarepuanbHble 3amackl Ha
npeanpusTui. TpynoBble pecypcbl mnpeanpustus. llepcoHan npeanpusitus M €ro CTPYKTypa.
O} PexTUBHOCTh MCIONB30BaHUS MepcoHana U pabodero BpemeHH. [Ipon3BoauTENbHOCTh TpyAa U
omnata Tpyaa. Opranuzanus 3apaOOTHON IMaThl Ha TpeanpusThu. [IponM3BOAMTENHHOCTh TpY/a:
MOHSITHE, TIOKa3aTedM W METOAbl  u3MepeHus. MHauBuayanbHass W OOIIECTBEHHAas
MPOU3BOIUTENLHOCTh Tpyda. Pe3epBbl U (akTOpbl MOBBIMICHHUS MPOU3BOJUTEIBHOCTH TpY/a.
®DopMBI, CUCTEMBI U pa3Mep OIUIATHI TPya Ha MPEINPUATHH.

Pa3nen 3. TeXHUKO-IKOHOMHYECKUIT AaHAJTU3 HHKEHEPHBIX pelieHui

Joxonel M pacxoibl Ha MPOU3BOJACTBO, M peANTM3aAllMI0 MPOAYKIMH Tpeanpustus. W3nepxku
MPOU3BOJICTBA MPOAYKIHH (ce0ECTOMMOCTh), MPHObUIb, pPEeHTa0EIbHOCTh U IIEHOOOpa3oOBaHHE.
[TonsiTrie 3aTpaThl HA MPOU3BOJICTBO U PEATU3AIMIO MPOIYKIIUH (ce0ecTOUMOCTh). Buibl 1 3HaUeHMe
kinaccudukanuu 3arpat. CTpykTypa 3aTpar Ha IPOU3BOJACTBO U PeaTU3AIMIO MPOAYKIIUU. TEeXHUKO-
SKOHOMHYECKUN aHAlIU3 WHXKEHEPHBIX pemeHuil. OcoOeHHOCTH pacueTa 3aTpaT Ha MPOHU3BOJCTBO U
peanu3anuio MPOAYKIMA B KOMIUIEKCHBIX Mpou3BOACTBaX. OCHOBHBIE MyTH CHIDKCHHS 3aTpaT Ha
MPOU3BOJCTBO MpOoayKIuu. Jloxoapl mpennpusitus. [loHsATHE NPUOBLUIM W 0XOAa MPEANPHUSITHSI,
MeTO/bl UX pacuera. PeHTabenbHOCTh, €€ BUIBI M METO/bI pacuera. [IyTu MoBBIIEHUST TPUOBLIN U
peHTa0eNbHOCTH Ha npeAnpusaTusx. LlenooOpasoBanue u 1ieHoBas moiauTHKa. l{eHa Ha MPOAYKIINIO U
TPUHITATIBI 1IeH000pa3oBaHMs. Buner IICH. Crpyktypa LICHBI, CHCTEMA IICH.
Bsaumocssiaunienunzaepxek.L{enoBasmonutrka. PazpaboTkanieHOBOHCTpaTer .
OUHAHCOBO-KPEIUTHBIE OTHOIICHUS MPEANPUATHIH U cucTemMa Hanoroobnoxxenus. [lonstue, cocras
U CTpykTypa (uHaHcoB mnpeanpusatus. l[lpuHnunel HamorooOnoxeHws. Hamorm u mnmatexw,
YCTaHOBJICHHBIC 3aKOHOJATEIILCTBOM: BHJIbI, CTABKH, OOBEKTHI HAJIOTOOOIOXKEHUS M CPOKHU YIUIATHI
HaJsora B OIOJKeT.

4 O0beM yueOHOH TUCHUILINHBI
| Bujbl yueOHol padoThI ’ B3auyeTHbIX B akaja. yacax




[S1870:0701E:D.¢

O011asi TPYA0€MKOCTh IMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 0,9 32
Jlexmmm (Jlek) 0,45 16
[Mpaktuueckue 3austust (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Buja KOHTPOJIsI: IK3aMeH 1 36
Buibi yueGuoi paboTs: B3ayeTHbIX B acrpon.
eTMHHUIAX yacax
O01as TPy10€eMKOCTh M CUUILIHHBI 10 Y4€0HOMY IUIAHY 4 108
KonraktHas padora (KP): 0,9 24
Jlexnmm (Jlek) 0,45 12
[TpakTuueckue 3ansatus (113) 0,45 12
CamocrositesbHas padora (CP): 2,1 o/
By KOHTpPOJIsI: IK3aMeH 1 27

AHHOTanus pabouyeit mporpamMmbl JUCHUATLTAHBI
«HMcTopusi 1 METOT0JIOTHSI XMMU M)

1 Heap AuCHUNJIMHBI: — O0000IIEHHE JIWHAMHKA W CTPYKTYpPhl COBPEMEHHOTO COCTOSHUS
XHUMHUYECKOTO 3HAHMA; OCBOEHHE 3aKOHOMEPHOCTEH u TEHACHIUN CTaHOBJICHHS
MEXIUCIUTUIMHAPHOTO €IMHCTBA XUMHUYECKHMX, €CTECTBEHHOHAYYHBIX M TYMaHUTApHBIX HAYK;
OBJIQJICHHE OCHOBHBIMH JIOTHKO-METOAOJOTHUYECKMMH TPHUHIIMIIAMH M OCHOBaMH (HUI0CcO(dCKO-
METO/IOJIOTUYECKOTO aHaliM3a XHWMHMYECKOTO 3HAHUSA, YCBOCHHE CHCTEMbl HAy4YHBIX METOJIOB,
BBICOKHUX TEXHOJIOTHH, XMMHUYECKOTO M3MEPEHUS M WHHOBAIIMOHHBIX IOAXOIOB JUISl BBIITOJTHCHHS
HAyYHBIX HCCIICIOBAHUN BXUMHH.

2. B pe3yabTare u3yueHus JMCUUNIMHBI 00y4AIOUIUICS 110 MPOrpaMMe CreluaTuTeTa J0JIKeH:
Obnadams crnenyomMUMA KOMIIETSHITUSIMU:

DopMupyeMbie KOMIIETCHITAN HNHaukaTopbl JOCTHKEHUS] KOMIIETEHIIMH
YK-1.1 Ananuzupyet npoOJeMHYIO CUTYAIHIO
KaK CUCTEMY, BBISBIISASI €€ COCTABISAIOIIUE U CBSI3U
'YK-1. CnocoOeH ocymecTBIATh KpUTHUECKUA  MEXAY HUMHU

aHaJIN3 MPOOJIEMHBIX CUTyalluii Ha OCHOBE YK-1.5 Hcnosap3yeT JIOTMKO-METOJI0JOTHYECKUH]
CHUCTEMHOTI'0 II0JIX0/1a, BbIpa0aThIBATh CTPATETHIO MHCTPYMEHTAPUN  JUISI KPUTHYECKOW  OLIEHKH
EUCTBUN COBpPEMEHHBIX KOHILENUUH Qumocodhckoro u
COLIMAIBHOTO Xapaxkrepa B cBOEH
npeIMeTHOH0061acTh
YK-5.1. AHanuzupyer BaKHEHIINE

NICOJIOTUYCCKUC n HOEHHOCTHBIC CUCTEMBI,
C(I)OpMHpOBaBH_II/ICCH B XO0AC HCTOPHYCCKOIO|
[Pa3BUTHA, 00OCHOBBIBAET AKTYaJIbHOCTbH HX

MCIIOJIb30BaHUS npu COLMAIEHOM u
MpoeCCHOHATBHOM B3aUMOICHCTBUH

YK-5. CriocoOeH aHanu3upoBaTh U YUUTHIBATE  [YVK-5.2. BbiCTpanBaet COIMANBHOE i

pasHoOOpasue KyIbTyp _B HPONECCE  podeccHoHAIBHOE B3aUMOJICHCTBHE C  YYETOM|

MCKKYJIBTYPHOTOB3aUMOACHCTBHA 0COOEHHOCTEH OCHOBHBIX (OPM HAYYHOTO H

PETUTUO3HOTO CO3HAHWSI, JEIOBOM U  OOIIEH
KYJIbTYpbl MPEICTABUTENEH APYrMX STHOCOB H
KOH(ecCHil, pa3IMYHbIX COIUATBHBIX TPYIIT
YK-5.3. Ob6ecrieunBaeT CO3JIaHHE
HEIUCKPUMHUHAIIMOHHONW Cpelbl B3aUMOJEHCTBUS
[IPHU BBINOJTHEHUH MPO(heCcCHOHATbHBIX3a/1a4




B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYaIONIUICS TOKEH:

3nams:

- OCHOBHBIE HAYYHBIC IIIKOJIbI, HAIIPABJICHUS, KOHILICTIIIMY, UICTOYHUKHA XUMUYECKOTO3HAHNUS;

- METO/Ibl ¥ IPUEMBI HAYYHOI'OUCCIIEIOBAHMS;

- METOJOJIOTMYECKHE TIOAXO0/IbI U IPUHLIAIIBI COBPEMEHHONHAYKH.

Ymemu:

- AHAJIM3UPOBATh COCTOSHUE U IIyTH Pa3BUTHS XUMUU B COBPEMEHHOUKYIBTYPE;

- YCTaHaBIMBAaTh MCTOPUYECKYIO U JIOTHUECKYIO B3aUMOCBS3b OCHOBHBIX COOBITHI M OTKpBHITUH B
XUMHUH U CMEXHBIXHAYKAX;

- OCYILECTBIIATh METO0JIOTHYECKOE 000CHOBAHHE HAYYHOTOUCCIICIOBAHMSI.

Bnademu:

- JIOTUKOW MUCTOPUYECKOIO Pa3BUTUAXUMUH;

- HaBBIKaMH METOAOJIOIMYECKOr0 aHaJIN3a HAyYHOT'O UCCIIEIOBAHUS U €rOPE3yIbTaTOB;

- HaBBIKaAMH BEJCHUS JUCKYCCUN HA UCTOPUKO-XUMHUYECKUETEMBI.

3. Kpartkoe coep:xaHHeIUCUMIIHHBI:

Monyinb 1. MecTo XMMUYECKHUX HayK B KyJIbTYpe LIUBUIIA3ALIMH.

CymHocTs ¥ THITE pumocodekux npodiaem xumMud. Tpu TpaHn XMMUYECKON HAYKU: Kak 3HaHWE, BU]T
JEATEIIBHOCTH U COLMANIbHBIN MHCTUTYT. McToprueckue pekoHcTpykunu xumud. [Ipupona HayuHoro
3HaHUA U XUMUS. JJMHAMUKa HAy4HOT'O 3HAHUS U MOJENIH pa3BUTUS HayKu. POpMBI HAYYHOI'O 3HAHUSA
U UX MHOT000pa3ue B XUMHHU:

Monyinb 2. MeTtononoruyeckrue npooieMbl XUMUH.

CoBpeMeHHOE omnpezneneHue XHUMHUHA. MHOrO3Ha4YHOCTh MOHATHS «XUMHUs». Merononorus
COBPEMEHHOM XUMUHU. DMIUPUUYECKOE HCCIIeA0BaHNE B XUMUHU. DOPMbI METOJ0JIOTUYECKOTO 3HAHMS.
CucteMHBIM TOAXOX U MPOOJIEMBl €ro MCIOJB30BaHUS B XMUMHMU. METOH0JI0TUs KOTHUTUBHOTO
IIO3HAHHUSI M COBPEMEHHBIE METOOJOTMYECKUE JOKTPUHBI B XHMHHM. MaTeMaTHyecKuil uzaeai
HAy4YHOT'O 3HaHMSI U COBPEMEHHAIXUMHUS.

Monyib 3. @unocodckue mpodiIeMbl COBPEMEHHONXUMHUMU.

CranoBnenue kiaccuueckon xumudeckod Hayku XVII — XVIII BB. IlepBas koHuentyanbHas
CUCTEMAa XUMHUHU U JETEPMHUHHU3M. YUeHue o cocTaBe BemiecTBa. CTaHOBJIEHHME HEKJIACCHYECKOU
xumnyeckon Hayku XVIII-XX BB. Tperbsd KOHLENTyajabHas CHUCTEMAa XUMHUHM U CHUCTEMHOCTb —
yuyeHHe O Iipolecce. OBOMIONUS XUMHUYECKMX TEPMOJUMHAMUKHA U KUHETUKU. PoxneHue
IIOCTHEKJIACCUYECKON XUMUYeCKoM Hayku XX BB. UerBepras KOHLENTyalbHAas CUCTEMa XUMUU —
3BOJIIOLUOHHBIE Teopuu. [IoHATHE U TEOpUU CaMOOpPraHU3aLAH.

4. O0bemM yueOHOH I CHMTINHBI

B 3a4yeTrHBIX

Buabl yueOHoii padoTnl B akagem. yacax
eTMHHIAX
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IIAHY 2 72
AYAUTOPHBIE 3aHATHSL: 1,3 48
Jlexmun 0,4 16
[IpakTrueckue 3aHsTHs 0,9 32
CamocTosiTesibHas padora: 0,7 24
Bua kouTpoJs: 3a4yeT
Buabl yueOHoii padorsl B sauernbix B acrtp. yacax
eTMHHUIAX
O0mas TPyA0eMKOCTh JMCIHIIIMHBI 110 Y4eOHOMY IVIAHY 2 54
AyIMTOPHbIE 3aAHITHS: 1,3 36
Jlexmun 0,4 12
[IpakTrueckue 3aHsTHs 0,9 24
CamocTosiTesibHas padora: 0,7 18
By KoHTpOIIS: 3a4er

AHHOTanus pabodeii mporpaMMbl TUCITUTUTHHBI
«MaTteMaTuKa»



1. Heap aMCHMIUIMHBI: - (OPMHUPOBAHME Yy CTYAEHTOB CHUCTEMbl OCHOBHBIX IOHSTHUH,
UCIOJIb3YEMBIX AJI TOCTPOEHUS BaXHEHUIIMX MaTeMaTHYECKUX MOJENIeH, U YMEHHUs UCIOJIb30BaTh
MaTeMaTUYECKUE METO/IbI ISl ONMCAHUS Pa3IMYHBIXIIPOLIECCOB.

2. Bpe3yabTaTen3y4eHusiTH CHUTLINHBIO0YYAIO M CATIO MPOrpaMMe CreluaTuTeTa T0IKeH:
Obnadams cnenyOMUMA KOMIICTCHITUIMU

DopmupyeMble KOMIIETEHIIUH NHaukaTopsbl 10CTHKEHUSI KOMIIeTeH Uil
YK-1.1. Aranu3upyer NpoOJEMHYIO CHUTYaIHIO
KaK CHUCTEMY, BBIBIISIL €€ COCTaBISIONINE H
CBSI3U MEXKYHUMH

YK-1.2. Onpenensier npoOenbl B MHPOpPMALIUH,
HEOOXOAUMOM  JJIi  pemieHus  MpoOJEeMHOM]

YK-1. Cnoco0eH oOCylecTBIsATh KPUTUYECKUIL
QHaIM3 TPOOJEMHBIX CHTyalliii Ha OCHOBE
CHCTEMHOT'0 TOJXO0/a, BBIPA0ATHIBATh CTPATETHIO

nercTBUi
CUTyallud, MW NPOEKTUPYET IIPOLECCH IO
UXYCTPAHEHUIO
OIIK-1 Crioco0eHaHATN3UPOBATH, OIIK-1.1. Cucrematusupyer H aHAIU3UPYET
UHTEPIPETUPOBaTh M 0000IIaTh  Pe3yJbTaThIpPe3yIbTaThl XAMUYECKUX JKCIIEPUMEHTOB,)
PKCIIEPUMEHTAIbHBIXUPACYETHO- HAOIOJICHUN, U3MEPEHUH, a TaKXe pe3yIbTaThl
TEOPETUYECKUXPAOOTX MIMUYECKOMHAIIPABIEHHOCTUPACYETOB CBOMCTB BELIECTB U MATEPUAIIOB
OIIK-3 CrocoOeHIPUMEHSTh pacueTHO-|

TEOPETUYCCKHE METOABl I HM3y4YCHHS CBOWCTB
BEIIECTB M MPOIECCOB C UX yYaCTHEM, HCIIONb3YS
COBPEMEHHOE IPOrPaMMHOE
obOecreueHrnen0a3blIaHHBIXTPO(HECCHOHATBLHOTO
Ha3HAYEHUS

OIIK-4  CnocoOeH maHupoBaTh  padOTHI
XUMHUYECKOHN HaHpaBJ'IeHHOCTI/I,O6pa6aTBIBaTB nOIIK-4.1. HCHOJ’I]&BY@T 0a30BLIE 3HAHUA B
MHTEPIIPETUPOBATh TOMYYCHHBIE PE3YIbTaThl CloOIacTH MareMaTuKd ©W  (QU3MKH  TIpH
MCIIOJIb30BAaHUEM  TEOPETHUYECKUX  3HAHWHA  HIUIAHUPOBAHHU paboT XUMHUYECKOH
MPAKTUIECKHIX HaBBIKOB pelIeHsiHAaPaBIEHHOCTH

MaTEeMATHIECKUX M (PU3UICCKUX 3a]1ad

OIIK-3.1. [IpumeHser  TeopeTHYECKHE U
MOJTYIMITHPUICCKUE MOJICITH TIPH PEIICHUH 33124
XHUMHUYECKON HAIPaBICHHOCTH

B pesynbrare u3ydeHus AUCHUILUIMHBI 00yYarOIUICs TOIDKEH:

3namy:

— OCHOBBI JU(D(HEepeHINATBHOT0 U UHTETPaIbHOIO MCUYHCICHUS, AU (epeHInaNbHbIX YpaBHEHHH,
TEOPHUH BEPOATHOCTEN U MATEMATUYECKONCTATUCTUKH;

— MaTeMaTHYecKue TEOPUHU U METO/bI,JIeKALIMEBOCHOBE OCTPOCHUS MaTEMAaTHUYECKUXMO/IETIeH;

— OCHOBBI IPUMEHEHHUSI MATEMaTHUECKUX MO/JIEIIEH IMETO/IOB.

Ymems:

— BbIOMpATh MaTeMaTHUYECKUE METO/IbI, IPUTOIHBIE IS pEIIeHUs] KOHKPETHOM 3a/1auu;

— HUCMOJb30BaTh  MaTeMaTHUECKHUE  TMOHATHS, METOAbl M MOJENd A OINUCAHMA
Pa3INYHBIXITPOIIECCOB;

— BBISIBIIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIEXKAIUE B OCHOBE KOHKPETHBIX TPOIIECCOB;

— WCTOJB30BaTh OCHOBHBIE METOBI CTATUCTUIECKON 00paOOTKU/IaHHBIX;

— MNPUMEHATh MaTeMAaTUYECKHE 3HAHUS Ha MEXIUCIUILTNHAPHOMYPOBHE.

Bnaoemy:

— OCHOBaMH (YHIAAMEHTAIBHBIX MAaTEMaTHYECKUX TEOPUH W  HaBBIKAMH  HCIIOJIb30BaHUS
MaTeMaTHYECKOT0arapara;

— METOJAaMHU CTaTUCTHYECKOH 00pabOTKUUH(POPMALINH.

3. KpaTrkoe coaepkanue Q11 CHUIITHHbBI



1 CEMECTP

1. Beenenune

[Tpenmer u Meronbl MareMaTuku. OmucaHue OCHOBHBIX pa3zeioB Kypca. IIpaBuiia um TpeboBanus
IIPY U3Y4YECHHUHU Kypca.

2. DJjeMeHThIAITre0pbl

UucnoBble MHOKECTBA, KoMIUIEKCHBbIE uncaa. Onpeaenurenu II u 11l nopsnkos. BekTopsl: ocCHOBHbIE
MOHSATUS, CKAIIPHOE, BEKTOPHOE U CMEUIAaHHOE MPOU3BEACHUS BEKTOPOB.

AHanuThueckas reoMeTpusi: npsiMasi Ha IJIOcKocTH, KpuBble Il mopsaka. Marpuupl: 1eHCTBUS Haj
MaTpuUllaMu, IpUBEJICHUE K CTyleH4aToMy Buay U Buay ["aycca. Panr matpunsl. OOpaTtHas MaTpuiia.
Teopema Kponekepa-Kanemnu. PemieHne cucTeM JIMHEWHBIX —anreOpandecKuX —ypaBHEHHM.
CobcTBenHble uncia u BeKTopbl. KBagparuynsie GopMBI.

3. dynkuus oaHoii nepemenHoi. [Ipenesa pyuxuuu. HenpepbIBHOCTH(PYHKIIUH

Oynkiusa. CnocoOwl 3amanus pyaxuuu. [Ipenen ¢ynkuumm B Touke. OZHOCTOPOHHHME MPEICIBI.
[Tpenenst Ha GeckoHeuHoCcTH. beckoHeuHo Malibie 1 6eckoHeYHO Oouibliie (GyHKIMH, X CBOWCTBA U
B3aMMHas cBs3b. CBolicTBa npenenos. [lepBrlii 1 BTOpoi 3aMedarenbpHble npeaessl. HenmpepelBHOCTH
byHKIIMM B TOUYKe M Ha mpomexyTke. CBoiicTBa (GyHKIMI, HEMpEephIBHBIX Ha OTpe3Kkax. Touku
pa3pbiBa QYHKIUU U X KIACCHPUKAITHUS.

4. InddepennuaibHoe ucuncienue GQyHKIMU OHOIiNIepeMeHH O

[IpousBonHas  QyHKUMH, €€ TeoMeTpuYeckuid U  MexaHudeckuil  cmbicn.  [lpaBuia
mubdepennpoBanus. Tabmuia OCHOBHBIX Hpou3BOAHBIX. Juddepenuman ¢GyHKum, ero
NPUMEHEHHS K MPUOIMKESHHBIM BBIYUCICHUAM. FIHBapHaHTHOCTH OPMBI IiepBOTO AudQepeHnmaa.
[TpousBognas cnoxknoit ¢yukuuu. JuddepeHunpyeMocTs (QyHKIHUU: ONpeAeseHHE, TEOPEMBI O
cBsizu U (HEepeHIMPYEMOCTH ¢ HETPEPBIBHOCTBIO M C CYIIECTBOBAHMWEM MPOM3BOIHONW. OCHOBHBIC
TeopeMbl auddepenunansHoro ucuucinenus: Pomns, Jlarpamxka, Komm. IlpaBuno Jlomurans
(packpbiTue HeompeneneHHocTel). [Ipou3BoaHbIE BBICIIMX MOPSAKOB. JIOKaNbHBIM H3KCTpEMyM
¢byukun. HeobxonumMele U 1ocTaTOUHbIE YCIOBUS dKcTpemyMa. [lpaBuio uccienoBanust QyHKIMH
Ha MOHOTOHHOCTH M dKcTpeMyM. [Ipu3Haku BeImyKiocTH ¥ BorHyTocTH (pyHKmu. Touku nmepernda.
HeoGxonuMoe u jpocraroyHoe ycioBusi mepern6a. ACUMNTOTHI (DYHKIMM, MX BUABI U CHOCOOBI
HaxoxeHus. O0mias cxema uccieqoBanus QyHKINM, MOCTPOCHUE UX TPaHUKOB.

5. NHTerpanbHoe ucuncjienne GyHKIUM OAHOIiNepeMeHHOM

[TepBoobOpasHas ¢yHkiusA. HeompeneneHHbI HMHTErpadl M e€ro cBoiicTBa. TaOnuila OCHOBHBIX
WHTErpaJIoB. MeTOobl HMHTETPUPOBAHMSA: HENOCPEACTBEHHOE HWHTEIPUPOBAHUE, HHTETPUPOBAHUE
MOJICTAHOBKOM, ~HMHTETPUpOBaHME MO dYacTsAM. VIHTerpupoBaHHe pPaLMOHAIBHBIX ApOOEil.
WHTerpupoBanre HEKOTOPBIX UPPALMOHANBHBIX U TPUTOHOMETpUYecKuX (pyHKuui. OnpeneneHHbli
MHTETpaJl, €r0 reoMeTpuueckuid cmbici. CBolicTBa onpeneneHHoro unarerpana. @opmyna Herorona-
JleitOnuna. Teopema o cpeqHeM 3Hau€HUU. 3aMeHa MEPEMEHHOW M MHTErpUPOBAHUE IO YacTsAM B
OmnpelneacHHoM uHTerpaie. [IpuinokeHus OIpeneleHHOro HMHTETpana K BBIYHMCICHUIO IIIOLIanen
wiockux ¢uryp. [loHsATHE HECOOCTBEHHBIX MHTErPAJOB: OIpPEAEICHUs,, CBOWCTBA, METObI
BBIUNCJICHHUS.

2 CEMECTP

1. TuddepennmaibHoe nucUncIeHHe (PYHKIUU HECKOIBKHUX NepPeMeHHbIX. JJIeMEeHThITeOPUUIT 0151
OyHKIUU IBYX U Oojiee MEPEMEHHBIX: ONpeseNeHre, 00JacTh ONpeaesieHus, 001acTh N3MEHEHHUS,
reoMeTpHYecKasi HHTepIpeTanus, TMHIHA ypoBHS. [Ipeaen pyHkinuu B Touke. YacTHBIE TPOU3BOIHBIC
(Ha mpumepe ¢GyHKIMM JABYX TepeMeHHBIX). JuddepenunpyemMocts (YHKIMH HECKOIBKHX
nepeMeHHbIX. JloctaTounsle ycnoBus quddepenuupyemoctu. [lomHas npoussoanas. [IponsBoanas
cinoxknot ynxiuu. Ilomueii auddepenunan. HMHBapuaHTHOCTH MMOMHOTO JU(QepeHImaa.
AHanuThueckuil npu3Hak nojHoro nuddepennuana. Audpdepenunpopanue GyHKIUN OJTHON U ABYX
NEpEeMEHHBIX, 3aJlaHHOM HesBHO. YacTHble MPOMU3BOJHBIE W TMOJNHBIE AU(DdepeHInanbl BhICIIMX
nopsakoB. Teopema O paBEHCTBE CMEIIAHHBIX NMPOU3BOAHBIX (U1 (PYHKIMH JIBYX MEPEMEHHBIX).
JlokanbpHBIE AKCTPEMYMBl (YHKLIHHU JBYX MEPEMEHHBIX: HEOOXOIUMOE U JOCTATOYHOE YCIIOBUS
AKCTpeMyMa. Y CIIOBHBIN dKCTpeMyM (MeTo MHokuTtenel Jlarpanxka). Hanbonpiiee u HanMeHbiee
3HayeHue (PYHKIMHU B 3aMKHYTOW oOnactu. OCHOBHBIE MOHATUS TeopuH mousd. CKalsipHOe TOoJe.



[ToBepxHOCTH M nUMHUM ypoBHS. [Ipon3BoaHas No HampaBiaeHHIO. ['pagUeHT CKaISIPHOTO MOJS U €ro
cBoiictBa. BekropHoe mnosie. Jlueprenuusi moiss. Porop moss. CBsi3b MEXAy TPagueHTOM U
IIPOU3BOJHOM 10 HAIIPABJICHUIO.

2. KpaTHble nHTErpaJjbl

JIBOMHOM WHTErpayl: ONpeaeieHue, NeOMETPUUYECKUN CMBICI, CBOMCTBA. BblumcieHue IBOMHOTO
UMHTETpaja B JIEKapTOBOM M TMOJSApHOM cuctemax koopauHaT WMurerpan Ilyaccona. TpoitHo#
UHTETpaJl: ONpEAEICHUE, T€OMETPUYECKUN CMBICI, CBOMCTBA. BbIUKMCIIEHME TPOWHOIO MHTErpaia.
[IpunosxeHust IBOWHOIO U TPOMHOI'O UHTErPAIIOB.

3. KpuBosmHeiiHbIe 1 MOBEPXHOCTHbIEMHTEr PaJIbl

KpuBonunelHblii MHTErpaJl IO KOOpAMHATAM: OIpENeICeHne, CBOMCTBA, BbluucieHue. Paborta B
cunosoM mone. @opmyna I['puna. KpuBoimHEHHBIE HHTErpanbl, HE 3aBUCAIIME OT IyTH
uHTerpupoBanus. lloTeHuuanbHas (yHKIMS, NOTEHUMANbHOE mosie. [loHATHE TOBEPXHOCTHOIO
unrerpana. Ilotok BekTopa uepe3 moBepxHocTh. Teopema I'aycca-Octporpaackoro. dopmyna
Crokca.

3 CEMECTP

1. InddepennuanbHbie ypaBHeHUs EPBOro MOPSiAKA

Juddepennnanbapie ypaBHEHUS: TOPSIOK, PEIICHHE, TeOpeMa CYIIECTBOBAHHUSA U €AMHCTBEHHOCTH
pewenus. 3azada Komm. VYpaBHeHus ¢ pasgesioliMMHUcA nepeMeHHbIMA. OIHOpOIHBIE
muddepeHnmanbable  ypaBHeHus. JluHeitHple nuddepeHnnanbapie ypaBHEHHs TIEPBOTO MOPSIKA.
VYpaBHeHUs B MOJIHBIX Tuddepeniranax. IHTerpupyoumi MHOKUTENb.

2. Ind¢epenuuaibHbie ypaBHEHUS] BTOPOro U N-ronopsiika

Juddepenunanbable ypaBHEHUS] BTOPOTO NOPs/IKA, JOMYCKAOIUeE TOHKEHUE opsaaka. JIuHeliHbie
g depeHraIbHbIe ypaBHEHHsI BTOporo nopsiaka. CBoiicTBa pemennid. JInHeiHas HE3aBHCUMOCTh
¢ynkuuii.  Omnpepenurens  Bponckoro.  Ctpykrypa — o0miero  pemeHus  JIMHEHHOTro
muddepeHraibHbple  ypaBHEHHS BTOPOro mopsaka. DyHIaMeHTalbHAs CHUCTEMa peIICHUH.
Jlunelinple onHOpoJHBbIE AU(QepeHIraTbHbIe YpaBHEHUS BTOPOro TMOPSIKA C IOCTOSHHBIMU
koo dunuenTamMu: moctpoeHue oOmiero pemieHus. Meron Oinepa. JluHeliHBIE HEOTHOPOIHBIC
TuddepeHaIbHbe YpaBHEHUSI BTOPOro MOPSJIKAa € MOCTOSIHHBIMHM Kod¢¢uimentamu. OOmiee u
YacTHOE pEUICHUs] HEOJHOPOJHBIX ypaBHeHUU. JIunelinble nuddepeHnmanbHble ypaBHEHUS N-TO
HOpsiIKa: CBOMCTBAa peEIIeHUH, TEopeMbl O CTPYKType OOIIero pemeHus, MeTOJ| BapHaluu
nocTtosiHHBIX. JluHelHble nuddepeHManbHble ypaBHEHHS N-TO TOpSAJKa C IOCTOSHHBIMH
K03 punreHTaMu. AITOPUTM IOCTPOEHUS OOILETO peIIeHHs.

3. Cucrems! 1udPepeHINATBHBIXYPABHEHHUI

Cucrembl nuddepeHIUaIbHBIX YpaBHEHHUH IE€pBOro MoOpsiaka: oOOIIMe TMOHATUS, Teopema
CYIIECTBOBaHMS U €IMHCTBEHHOCTH 00miero perieHus. CucTeMbl JTUHEHHBIX AuQQepeHInaibHbIX
YpaBHEHUH TMEpPBOro MOpPsAKA: HHTETPUPOBAHUE METOAOM HCKItoueHus. CucreMbl JUHEHHBIX
T depeHMaIbHbIX YPAaBHEHUM IEepBOro MOpsAKa: CBONCTBA pEIICHUH, TEOpeMbl O CTPYKType
o0lIero pemieHusi, MeTOJ BapHalMM IOCTOSAHHBIX. CHCTEMBbl JMHEWHBIX OJHOPOAHBIX H
HEOJHOPOAHBIX IU(epeHINaTbHbIX YPAaBHEHUH C MOCTOSHHBIMHU KOX(QQPHUIMEHTaMHU. DJIEMEHTHI
TEOpUHU YCTOMUMBOCTH. METO bl YUCIEHHOTO penleHus TuddepeHInanbHbIXypaBHEHUH.

4. Yucnosblie U GyHKIMOHAIbHbIEPSIbI

UucnoBble psAabl: OCHOBHBIE MOHSTHS, CBOWCTBA CXONALIUXCA PSJIOB, HEOOXOTUMBIH MNpPU3HAK
cxonumoctu. l'apmonHmueckuit  psa. Paner dupuxne. IlpusHaku  cpaBHEHHMS PSIOB  C
MOJIOKUTENbHBIMU uiieHaMu. [lpusnak [lamamOepa. MHTerpanapHbli M paguKaibHBIA MPU3HAKU
Komm. 3nakodepenyrommuecst psaasl: npusHak JleiiOHuIa. 3HaKONEpeMEHHbIE pSAbl: TOHATHS
aOCOJIIOTHOW M YCJIOBHOUM CXOAMMOCTH, TIPU3HAK a0COFOTHON CXOJAMMOCTH, CBOMCTBA aOCOJIOTHO U
YCIIOBHO CXOJSLINXCSAPSIOB.

@OyHKIMOHAIbHBIE PAJbl: OCHOBHBIE MOHATHS, 001acTh cxogumocTd. CTemeHHble psAIbl: pajauyc,
UHTEpBaJ, 00nacTb cxonuMmocTu. CBOMCTBa cTeneHHBIX psaoB. Psanel Teinopa m MakiopeHna:
CBOICTBa, YCIIOBHE CXOJUMOCTHU psifia K UCXOJHOW (PYHKIIMH, OCHOBHBIE pa3iiokeHus. Paznoxenue
¢yHkuuu B psaa MakiiopeHa C MOMOIIbI0 OCHOBHBIX pasiiokeHMH. ['JaBHOe 3HadeHHe (QyHKIHH.
OxBuBaneHTHble QyHkuuu. [Ipumenenue psinoB Telinopa u MakiiopeHa A1l BBIUMCICHUS TPEIETIOB.



4 CEMECTP

1. Teopusi BepositHocTeii. CiryyaliHble BeJJHYMHBI H MX 3aKOHBIPACIIpeaeIeHUs

[Ipeamet Teopun BepositHocTel. Ciyuaiinbie coObiTus. [IpoTrBOMONOXKHBIE COOBITHA. He3aBucuMbIe
coObiTus. OTHOCHTENbHA YacToTa. Kilaccuueckoe M reoMeTpUYecKoe OIpeNeIeHHE BEPOSATHOCTH.
DlieMeHTapHass Teopusi BeposITHOCTEH. MeTonbl BBIUMCICHUST BeposiTHOcTed. [IpocTtpancTBo
3JIeMEHTapHbIX coObITHi. Kiaccuueckoe onpenenenne BeposSsTHOCTH. Anredpa COOBITHI: TEOPEMBI O
BEPOSITHOCTH CyMMBbI COOBITUH, IPOTUBOIIOJIOKHBIX COOBITUH, CyMMa BEpOSITHOCTEH HECOBMECTHBIX
COOBITHH, OOpa3ylOIMX TMOJHYIO Tpynmy. AKCHOMAaTHYECKOE ONpEeIeNiCHHE BEPOSTHOCTH.
Cratuctudeckoe ONpPEIENICHUE BEPOSITHOCTH. YCIIOBHAs BEPOSTHOCTh. TeopemMbl O BEPOSITHOCTH
NPOM3BEACHUS 3aBHCUMBIX M He3aBHUCUMBIX coObiTuid. [lomuast BepositHOCTh. IloBTOpHBIE
ucnbiTanusi. Popmyna bepnymnu. JlokanebHas W uHTerpajiibHasi Teopembl Myaspa-Jlamnaca.
®opmynallyaccona.

[Tonstue ciny4ailHol BeMWYUHBI. [[MCKpPETHbIE W HENPEPBIBHbIC CIIy4alHbIC BEJIWYUHBI. 3aKOH
pacripenenenus ciry4aiiHoi BennunHbl. QYHKIUS pacipeaeseHus, ee cBoiicTsa, rpaduk. [InoTHOCTD
pacrpesesieHus] HelpepbIBHON CIy4alHOM BeJMYMHBI (IUNIOTHOCTh BeposTHocTH). dopmyna s
BEPOSITHOCTH IONAJaHUs HENPEPBIBHOM CIydallHOM BEJIWYMHBI B JAHHBIA MHTEPBaJ, BBIPAKECHHBIN
yepe3 IIOTHOCTh BEPOSTHOCTH, TEOMETPUUECKUI CMBICIT (YOPMYJIBL.

bunomunanbeHOE pacnpezneneHue, pacupexneneHue Ilyaccona, paBHOMEpPHOE pacIpesciICHHE,
HOPMAaJIbHOE PACIPENEICHHUE, IKCIIOHEHIINATIbHOE PACIIPECTICHHE.

2. MaTteMaTH4eCcKAsCTATHCTHKA

ITpenmer MaTemaruueckod cTaTUCTUKM. OCHOBHBIE 3aJauyd MaTEMaTHUYECKONM CTaTHCTHUKH.
Bribopounsiii Meton. Craructudeckoe omnucanue. BreiObopku. ['mcTorpamMma M TOJHMIOH YacToOT.
Cratuctuueckas (3mnupuueckas) GyHKUIus pacnpeneneHus. BelOOpouHble XapaKTEpUCTUKU U UX
pactpenenenusi. CocrosiTenbHble, 2P QEKTHBHBIE CMEIICHHBIE 1 HECMEIIEHHBIE OIICHKH ITapaMeTPOB.
Cratuctuueckoe cpelHee, CTaTUCTUYECKash AMCIEPCUSl U CTaTUCTHUYECKOE CPeIHEE KBaApaTUYHOE
KAK TOYEYHBIC OLICHKM HEU3BECTHBIX: MaTeMaTH4EeCKOTO OKHMJIAHMs, JHUCIIEPCUU, CPEIHETO
KBAaJpaTUYHOIO  OTKJIOHEHUs. JlOBEepUTENbHBIE  MHTEpPBAIbl U HMHTEPBAJIbHBIE  OLICHKHU.
JloBepuTelbHbIE OLIEHKHM HEU3BECTHOM BEpPOATHOCTH MO OonbIUM BbIOOpKaM. JloBepuTenbHas
OLICHKa MaTeMaTHYeCKOTO OXKMJIAHUS IpU HEU3BECTHOM Jucnepcuu. JloBepUTENbHAs OLEHKa
CpPEHEro KBaJpaTHYHOIO OTKJIOHEHHUs. TouHble BbIOOpOuHblE pacnpenenenus: CreiogeHTa (t-
pactipenenenue), Gumepa-Cuaenexopa (F-pacnipenenenue), [lupcona (Xz-pacnpeneneHHe). IIpoBepka
CTaTHUCTUYECKUX runore3. MaTemMaTuyeckrue MeTO bl IPOBEPKU CTATUCTHUUECKUX TUIIOTE3. DIIEMEHTHI
TEOPUU KOPPEISILIUHU.

5 CEMECTP

1. Paasi®@ypsbe

[lepuognueckne ¢yHKUMM U uUX cBolcTBa. OpPTOrOHAJILHOCTh TPUTOHOMETPUUECKOH CHCTEMBI
¢yukuuit Ha otpeske [-I;I]. Tpuronomerpuueckuii psg u psg Dyppe. Psg Dyppe ams
Henepuoauuecko QyHkuuu. Paznoxenune B pang Pypbe UYETHBIX M HEYETHBIX (DYHKIMH.
lMapmonnueckuit ananus. [IpeodpazoBanue Oypre.

2. Iuddepennnanbubpie ypaBHEHUS] B YACTHBIX MPOU3BOAHBIX MEPBOrONOPsIIKA
HuddepennnanbHple ypaBHEHUS B YAaCTHBIX IPOM3BOJHBIX: OCHOBHBbIE NOHATHA. JIMHEHHbIe
nuddepeHIraIbHbe YpaBHEHHs B YACTHBIX MPOU3BOAHBIX 1-ro mopsaka.

3. IuddepenuuanbHbie ypaBHeHHS B YACTHBIX MPOM3BOIHBIX BTOPOrONMOPsSiAKA
Knaccudpukanus nuHelHbIx auddepeHIHanbHbIX ypaBHeHMM 2-ro mnopsnaka. IlpuBenenue
ypaBHEHMI K KaHOHWYECKOMY BuAy. Duzndeckuil CMBICI JHHEHHBIX TU(epeHIInaTIbHbIX
ypaBHeHUH 2-ro mnopsaka. OCHOBBI MaTeMaTHYeCKOro0 MOJEIMPOBAHUS IMPUPOJIHBIX IPOLECCOB.
3amaua Komm 11 ypaBHeHUs runepOoiuueckoro Tuma. @usnueckass M TreoMeTpuuecKas
MHTEpIIpeTalys MEeToAa XapakTepucTuk. CMmelanHas 3ajgava JUisl ypaBHEHUN TMIepOOoIMuecKoro u
napaboIMYecKoro THIOB, ee ¢pu3ndeckuil cMbici. Meton dypbe perieHus: CMEIaHHOM 3a1aun ISt
ypaBHeHUs rurepbonnyeckoro tuna. Meroq @ypre pelieHrs CMelaHHOW 3ajjauu NI ypaBHEHUS
napaboIMYecKoro THUIMA. YPaBHEHUS DJUIMINTHYECKOro THUMa. ['apMoHHMuYeckue (YHKIMM W HX
cBolicTBa. Pelienne kpaeBbiX 3a7a4.

4. 3aki0ueHue



Hcronp30Banne MaTeMaTHIECKUX METOJ0B B HpaKTH‘IeCKOfI JACATCIIBHOCTH.

4. O0beM y4eOHOI TUCHMIIITHHBI

Bcero |1 cemectp |2 cemectp |3 cemecTp (4 ceMmecTp | S ceMmecTp
Buabl yueOHo# padoThI 3a4. ex./ | 3a4.en./ | 3a4.en./ | 3a4.en./ | 3a4.en./ | 3ad. em./
aK.yac aK.Jyac aK.gyac aK.4yac aK.gyac aK.gyac
Oo0mas TPYA0EMKOCTb|
MUCHUIIMHBI 10 y4eOHomy 21/756 6/216 3/108 5/180 4/144 3/108
MJIaHy
KonTaktHas padora (KP): | 10,2/368 2,7/96 1,8/64 2,2/80 1,8/64 1,8/64
Jlexuu (JIek) 4,4/160 0,9/32 0,9/32 0,9/32 0,9/32 0,9/32
(rﬁ’;‘)m“ecm SaHATHA | 5 81208 | 1,8/64 | 09/32 | 1,3/48 | 09/32 | 0,9/32
(Cgll;‘)‘fCTO"Te“"“a" padoTa | g g3168 | 23/84 | 1244 | 18064 | 2,2/80 | 1,2/44
Bun KOHTPOJIS: 3ader ¢ )
DK3aMeH/3auer 2/72 OLIeHKOI | DK3aMeH- 3K37Men 3auer cu 3auer cu
1/36 1/36 OLICHKOH | OLIEHKOM
Bcero |1 cemectp |2 cemectp |3 cemecTp |4 cemecTp | S ceMmecTp
Buaebl yueOHoii padorsl | 3a4. en./ | 3a4.ea./ | 3a4.en./ | 3a4.en./ | 3a4. e/ | 3ad.en./
acTp.yac | acTp.4yac | acTp.4yac | acTp.4yac | acTp.4yac | acTp.yac
Oo0mas TPYAOEMKOCTh
MUCHUIIMHBI 10 y4eOHomy 21/567 6/162 3/108 5/135 4/108 3/81
MJIAHY
KonTakTHas padora (KP): | 10,2/276 2,772 1,8/48 2,2/60 1,8/48 1,8/48
Ulekuu (JIek) 4,4/120 0,9/24 0,9/24 0,9/24 0,9/24 0,9/24
(r%‘)l‘mqec““e SAHATHA | 5 8/156 | 1,8/48 | 0,9/24 | 1,3/36 | 0,9/24 | 0,9/24
(CC*‘IIZ‘)?CT‘”‘T"'“"“*‘” padota | ggp37 | 2363 | 1233 | 1,8/48 | 22/60 | 1,2/33
B KOHTPOIL: 3auer cu 9k3aMeH-| 3ader ¢ | 3auerc
DK3aMeH/3a4eT 2/54 OLIEHKOM | DK3aMeH- . .
127 1/27 OLIEHKO¥ | OLEHKOi

AHHOTanus paboyeil mporpaMMbl TUCITUTUTMHBI
«DuzuxKa»
1. Heab IMCUMIJIMHBI: - IPHOOPETEHUE CTYIEHTAMU 3HAHHWM MO OCHOBHBIM pa3zzenaM (U3UKH U
YMEHHIO PUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIXIUCIUIIIINHAX.

2. Bpe3yabTraren3y4eHUsiIN CHUIINHBIO0YYAIOIIUIICATIO POrpaMMe CIeNHATUTETA T0JKeH:
Obnadamye clenyrIMUMA KOMIETSHIIHSIMHE:

DopmMupyeMble KOMIIETCHIIUU NHauKaTopbl JOCTHKEHUS] KOMIIETECH LU
YK-1.1. Amanusupyet npoOJIeMHYIO CUTYaIUIO
KaK CHCTEMY, BBISIBIISISL €€ COCTABIISIFOIINE U CBS3H
MEXTYHUMU

YK-1.2. Onpenensier mpoOenbl B HHGOpMAIHH,
HE0O0XO0AUMOM IS peleHns: IpoOIeMHOM
CUTYalliH, U IPOEKTUPYET MPOLIECCHI 1O
MXYCTPAHEHHUIO

'YK-1.4. PazpabaThiBaeT U coJep>KaTEIbHO

APrYMEHTUPYET CTPATETHIO PEIICHUs

YK-1. CnocobeH ocymiecTBIsATh KpUTHUECKUIA
aHaJIN3 IPOOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTCMHOI'O ITOJAX0/14, BI)Ipa6aTBIBaTB CTPATCruro
NEHCTBUN




MPOOJIEMHOM CUTYaIllMl Ha OCHOBE CUCTEMHOTO U
MEK TUCIIMITTHHAPHOTO TTO/IX0JIOB

OIIK-3 Cmocoben  npumensats  pacuetHO-OIIK-3.1.  Ilpumenser  TeopeTHdyeckue H
TEOPETUYCCKHE METOIbI JUISl M3YyYCHHS CBOWCTBIIOIYIMIHPUYCCKHE MOJICIN MPH PEIICHUH 3a/1a4
BEIIECTB M MPOIECCOB C MXYYACTHEM, MCIOIb3YIXHUMUYECKON HAIPABICHHOCTH

COBPEMEHHOE MTPOrpaMMHOE 00ecrieueHHe U
0a3bl TAaHHBIX MPOPECCHOHATHHOTO HA3HAYCHHUSI
OIIK-4  Cnocoben  mmanupoBarh  paboTelOIIK-4.1. Wcnone3yer ©0a30oBble 3HaHUSA B
XMMHUYECKOW HaANpaBJICHHOCTH, OoOpabaThiBaTh M0OJacTH  MaTeMaTUKd W (usuku  1py|

MHTEPIPETUPOBATH MOJTYYEHHbIEPE3YIbTAThI MJIaHUPOBAHUU pabot XUMUYECKOH
C HCIOJIB30BAHUEM TEOPETUYECKUX 3HAHUIMHANPABICHHOCTH

[IPAKTUICCKUX HABBIKOB pemenuaOIIK-4.3. Wurepnperupyer pe3ybTaThl
MaTEMAaTHYCCKHX M pU3HYCCKHIX3a1a9 XUMAYECKUX HAOIIOICHHUI CHCIIOb30BaHHEM

(1)I/I3I/ILICCKI/IX 3dKOHOB U HpeI[CTaBJ'IeHI/Iﬁ

B pe3ynbrare n3yueHuss AMCUUIIMHBI 00 yYaOIUNCS JOKEH:
3uamo:
- (u3nyecKue OCHOBbI MEXaHUKH, (PU3UKU KOJ€OAaHUIl M BOJH, DJEKTPUUECTBA M MarHeTU3Ma,
3JIEKTPOJMHAMUKH, CTATUCTUYECKON (PU3UKHU U TEPMOJMHAMUKH, KBAHTOBOU(U3UKH;
- CMbICI (byHIaMEHTANBHBIX  (U3WYECKHX 3aKOHOB, TPUHIMIIOB U TOCTYJIATOB;

uX (OPMYIUPOBKH U I'PAaHULILIIPUMEHUMOCTH;
- CBsI3b IIMPOKOTO Kpyra (pU3MYECKUX SBJICHUH ¢ (yHIAMEHTAIFHBIMU MPUHIMIIAMHA U 3aKOHAMHU
bu3uKy;
- OCHOBHbBIE METO/Ibl PEIICHHUSI 3a/1a4 110 ONKUCAHUI0 (PHU3UUECKUXABICHU;
- MeToJibl 00pabOTKH Pe3yIbTaTOB (PU3NUECKOIOIKCIIEPUMEHTA.
Ymemos:
-IPUMEHSATh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTaJIbHbIE METObl MCCIICOBAHUS IIPU PEIICHUN
npodeccuoHaIbHBIX 33/1ay;
-IPOBOJUTH PacUEThl, OCYLIECTBIISITh aHAIU3 U HA OCHOBE ATOI'O JieJlaTh 000CHOBAHHBIE BHIBOJIBI;
- aHaJIM3UPOBATh PE3YJIbTAThl HAOIIOJEHUN U SKCIIEPUMEHTOB C MIPUMEHEHHEM OCHOBHBIX 3aKOHOB
Y IPUHUUIIOB(OU3NKY;
- ONpEeNeNsATh XapakTep (pU3MUECKUX MPOLECCOB MO KOMIUIEKCY IKCIEPUMEHTAIbHON HHpOpMaLuu
IIPU ITOMOIIY TpapuKOB, TAOIHI] NYpaBHEHUN;
- TPeACTaBIATh 0OPAaOOTaHHYIO HKCIEPUMEHTAIBHYIO U TEOPETHUECKYI0 MH(POPMAIIHUIO B YCTHOM U
NUCbMEHHOU (hopMe, B TOM YHCJIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.
Bnaoemby:
- HaBbIKaMH pabOTHI C MIUPOKUM KPYroM GpU3NUECKuX MpruOOpoB HOOOPYIOBaHUS;
- HaBbIKaMHU 00OCHOBAHUS CBOMX CYXJECHHUI U BbIOOpa METOJaUCCIIEJOBAHMUS;

3. KpaTkoe conepkanue 1M CUUNIHHBI:

Cemectp 1

1. OcHOBBIMEXaHUKH

Kunematuka Touku. Mexanudeckoe auxeHue. Tpaektopus. Ilyte nepememenune. CKOpocTh U
yckopeHre. OTHOCHTENbHOCTh JBWKEHHS. THIBI JABMKEHHST B KUHEMaTuke. PaBHOMepHOE U
paBHoINepeMeHHoe nBikeHue. ['paduueckoe mpencraBieHue ABmkeHne. CBOOOAHOE MaleHUE Te.
PaBHomepHOe paBmkeHMe 1O OKpyXHOCTH. OcHOBbI auHaMmuKkd. IlepBeiii 3akoH HproToHa.
HNuepuuanvubie cucremsl orcuera. [Ipunnmn otHocutenbHocTH ['anmunes. Macca. Cuna. Bropoi
3akoH HproToHa. YciioBus paBHOBecHs Tel. 3aKOHBI COXpaHEHMs B MexaHuke. Mmnyibce Tena. 3akoH
COXpaHEeHUs UMITylIbca. Mexanudeckas pabora. MomHOCT. MexaHn4ecKasi SHEeprus Tena. 3aKoH
COXpaHEHUs YHEPTUH B MeXaHUKe. MexaHndeckre KojieOaHusl U BOTHBL. [ apMOHWYECKHE KOJIeOaHusI.
Maremaruueckuii MasTHUK. [IpyxuHHbIl MasTHUK. [IpeBpailieHue >HEpruuM Npu rapMOHUYECKUX
KojeOaHusx. PacmpocTpaHeHne MEXaHWMYEeCKHX BOJIH B YIpyrux cpegax. llomepeunsie u
MPOAOJIEHBIEBOJIHBL.



2. MouJiekyasipHasi pusnka

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW Teopuu. AToMHas runote3a. Macca u pasmep
Mosekya. Yucno ABoraapo. Uneanbnsbiii ra3. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO- KHUHETHYECKOM
Teopuu. AOCONIOTHAs TeMIlepaTypHas IKanxa. YpaBHEHHWE COCTOSHUS WJACATBHOrO Tasa.
N3oTtepMuyecknii, M30XOpHBIH M M300apHBIA mpomecchl. CMech HaeanbHBIX Ta30B. [loHsTHe o
¢da30oBbIX mepexonax. BzauMHbie MpeBpaimieHus: KUAKOCTEH U Ta3oB. VcnapeHne W KOHICHCAIUS.
HacplieHHbli 1 HeHAChIIEHHbBIN Mapbl. Kunenue suaKkocTu. BiaxxHocTbBO31yXA.

3. OCHOBBITEPMOIUHAMMKH.

[lepoe Hauamo TepMoauHaMUKU. BHyTpeHHsisi sHeprusd. KommyecTBo TemnoTel. TenaoeMKOCTh
BemecTBa. Pabora B TepmoamHammke. IlepBoe Hawamo tepmomuHamMuku. M ero mpuMeHEHHE K
pa3iauuHbIM TmporeccaMm. AanabaTHbii npouecc. Bropoe Hayano tepmoanHamuku. HeoOpatumocTh
npoiieccoB B nipupoje. [lousarue o BTopom Haudane TepMoAMHAMUKH. [IpuHIUI AEHCTBUS TEIIOBBIX
npurareneit. KII/ TennoBeix aeurareneii. MacanpHas TenaoBas MalinHa.

Cemectp 2

BBenenue

[Ipenmer ¢puzuku. Metonsl HU3NIECKOTO UCCIESIOBAHUS: OTIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOPHSL.

1. PDu3nyecKre 0CHOBbIMEXaHUKHU

[Ipenmer xmHemaruku. Ilepemermienne, ckopocTh, yckopeHue. KuHemaTnyeckue XapakTEpUCTUKH
BpalllaTeIbHOTO JBMKEHUS. 3aKoHbl HploTOHA. 3aKOH BCEMUPHOrO TArOTEHHs. J[BHkeHue Tena
MEepEeMEHHON Macchbl. 3aKOH BCEMHPHOIO TATOTEHHUs. J[BM)KEHME Tena TepeMEHHON MacChl.
VYpasnenus Memepckoro. @opmyia Llnonkosckoro. Yupyruii 1 Heynpyrui yaapsl mapos. MOMeHT
MHEpLMHU MaTepUabHOM TOYKM W TBepaoro Ttena. KuHemarnka rapMOHHUYECKUX KOJICOaHMM.
HuddepenumanbHoe ypaBHEHHE TrapMOHMYecKuX KkojeOanuil. IloHsTHe o 3aTyxalomux H
BBIHYX/ICHHBIX KojeOaHusx. BoaHoBoe aBmxeHne. BoaHbl IPOJ0IbHBIE HITOTIEPEUHBIE.

2. OCHOBBI MOJIEKYJISAPHON (PU3UKHU

OneMeHThl TEpMOAMHAMUKY U (U3NUecKoi KuHeTuku. MaeansHbiil ra3. Pacnpenenenue boibimana
u ero obmedusnueckuii cMpici. PeanbHblil ra3. YpasHenue Ban-nep-Baanbca. Tepmonunamuueckuit
meron B (Qusuke. PaBHoBecHble cocTtosiHMA. Hawanma tepmoauHamuku. Lluxnel. DHTponus u ee
CTaTUCTHUYECKOEe ToJKkoBaHue. fBnenue mnepeHoca. dudbdysus. 3akon Puka. TermmonpoBOaIHOCTS.
3akoH @ypre. BHyTpeHHee TpeHue (Bs3kocThb). 3akoH HproToHA.

3. DJIEKTPOCTATHKA M MOCTOAHHBIH JJICKTPHYECKHITOK

3akoH Kynona. Teopema Octporpanckoro-I'aycca. Jlumnons. JIMIAEKTPUKH B AJIEKTPOCTATUYECKOM
oJIe.

Cemectp 3

1. DJIeKTPOMArHeTU3M

3akoH Awmmepa. 3akoH buo-Casapa-Jlammaca. Cuna Jlopenna. Marsetuku. OJIEKTpOMAarHUTHAsI
UHAyKIUs. YpaBHeHne Makcsera.

2. OnTuka

WNurepdepentus BosnH. udpakums BonH. Ilonmspuzanus BonH. TemoBoe wu3imydeHue. 3aKoH
Kupxroda. I'nnoresza [Inanka. KBantoBoe o0bsicHeHHe TemmoBoro uanydeHus. Dpdexr Komnrona.
Anepnas monens aroma. [loctynarsr bopa. Atom Bonopoaa o bopy.

3. DJIeMeHThbI KBAHTOBOH(U3UKH

I'nnoresa ne bpoitna. BonHnoBoe ypaBHenue lllpenunrepa ans cranuoHapHBIX COCTOSHUN. ONBITHI
[Hrepuna-I'epnaxa. MHuorosnexktponnbiii atom. Oddext 3eemana. Ilpunnun Ilaymu. KBanToBBIE
CTaTUCTHUECKUE pacrpeneneHuss boze-Oinmreiina u ®epmu-/lupaka. @oHonbl. 3akonsl Jlebas u
OWHIITEWHA. XapaKTepUCTUKH s/pa: 3apsill, Macca, SHEPIHs CBSI3M HYKIOHOB. SIIEpHBIE peakiuu.
DyHIaMEHTAIIBHbIE B3aUMOIEUCTBHUS U OCHOBHBIE KJIACCHI DJIEMEHTAPHBIX YaCTHLI.

Cemecrtp 4

1. DJIeMeHTbI KBAHTOBOMCTATUCTUKH

OJIeMEHTBl KBAaHTOBOM CTAaTHUCTHKM. KBaHTOBas cucTreMa W3 OJIMHAKOBBIX dYacThl. [IpuHIumn
TOKJECTBEHHOCTH OJMHAKOBBIX yacTULl. CHMMETpHUYHbIE U HECUMMETPHUHBIE BOJHOBBIE (DYHKIIUH,
OIKCBIBAIOIINE COCTOSHUS TOXKJIECTBEHHBIX MUKpodacTull. bo3onsl u pepmuonst. [Tpunnun IMaymu.
KBanToBble cTaructuueckue pacnpeaeneHus boze-OiinHmreitna 1 @epmu- Jupaka. BelpoxkaeHHbIN



AJIEKTPOHHBIN T'a3 B KpUCTaIaX (METaJIIbI).

2. Metayibl, AUIJIEKTPHKH H MOJIYNPOBOJIHUKH € TOYKH 3PEHHUS 30HHON TEOPHH
OHeprerudeckue 30HbI: ctatuctuka depmu-upaxa,3Hepruas®epmu.DNeKTpoH B NEPUOAUYECKOM
noJje Kpuctamia: 3pQpeKTUBHAs Macca 3JIEKTPOHa.

3. JaeMeHTHI (U3NKHU TBEPAOrOTEIA.

®wusuka tBEépaoro tena (PTT): onpenenenue, CBA3b ¢ APYTUMH TUCIHUILITHHAMYI, 00BbEKTHI H3Y4YEHUS,
Kpyr pemaemblx 3afad. CBsA3b c Kkpucrauiorpapuei, KpuCTaUIOPU3UKON M KpHUCTAIIOXUMHUEH.
KonnencupoBanHoe coctosHue. Ilogxon k omnucanuto TBEpAbIX Teil. CTpyKTypa KpUCTaJUIOB.
Cummerpuss u (Qusnueckue CBOICTBa KpPUCTALIOB. THINBI KPUCTAUIMUECKMX CTPYKTYyp (oOmas
xapaktepucTuka). [oTHBIE yakoBKU: KyOuWdecKast U TeKcaroHaibHas (Ha KadeCTBEHHOM YpPOBHE).
[ToHsATHE O CBEPXITPOBOAMMOCTH (KBAHTOBBIE NIPE/ICTABIICHHS Ha KAYECTBEHHOM YPOBHE).

4, O0beM yueOHO AU CUMIITIMHBI
Bcero 1 cemecTp | 2 cemectp | 3 cemecTp | 4 cemecTp
Bujtbt yueGuoii paorsi 3ad4. exn./ 3a4. exa./ 3a4. exa./ 3a4. exa./ 3ad. exn./
aK.yac aK.yac aK.4yac aK.4yac aK.yac
g TPYAOEMKOCTh  yq00/ | 3/108 5/180 6/216 5/180
MMCIUILJIMHBI 110 Y4e0HOMY IJIAHY
KonTakTHas padora (KP): 10,7/384 1,8/64 3,1/112 3,1/112 2,7/96
Jlekuuu (JIek) 3,6/128 0,9/32 0,9/32 0,9/32 0,9/32
JlaboparopHsie 3anstus (J1ab.) 1,8/64 - 0,9/32 0,9/32 -
(rﬁ’;;‘m“ecme SaHATHA 5,3/192 0,9/32 1,3/48 1,3/48 1,8/64
(Cé‘;;?“‘”“e“"“a” padora 53/192 | 12/44 | 09532 | 1968 | 123/48
Bua koHTpoOJIA: 3K3aMeH/3a4ueT IK3aMeH | JKk3aMeH | IJK3aMeH
3/108 | 3aver 1/36 1/36 1/36
Bcero 1 cemectp | 2 cemectp | 3 cemecTp | 4 cemecTp
Buabi yueoHoii padoThI 3a4. eq./ 3a4. ex./ 3a4. ex./ 3a4. ex./ 3a4. eq./
aK.yac aK.yac aK.4yac aK.4yac aK.yac
UL WO 10/513 3/81 5/135 6/162 5/135
MUCIUIIJIMHBI 110 Y4e0HOMY IJIAHY
KonrakThas padora (KP): 10,7/288 1,8/48 3,1/84 3,1/84 2,7/72
Ulektuu (JIek) 3,6/96 0,9/24 0,9/24 0,9/24 0,9/24
JlabopatopHsbie 3ausTus (J1ab.) 1,8/48 - 0,9/24 0,9/24 -
[Mpaktuyeckue 3ansatus (I1P) 5,3/144 0,9/24 1,3/36 1,3/36 1,8/48
?Calﬁ‘)‘.’”"’m“"“a" padora 53/144 | 1233 | 09/24 | 1951 | 1,3/36
Buja koHTpOJISi: IK3aMeH/3a4eT Jk3aMeH | JKk3aMeH | JK3aMeH
3/81 3auer 1127 1127 1127

AnHoTanus paboueil mporpaMmbl AUCIUTLTAHBI
«Aundopmaruka»

1 Heap AMCHUIUIMHBI — TpHOOpeTeHHe 0a30BBIX 3HAHMHA O COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHSX, a TAK)KE YMEHUHN U MPAKTUYECKUX HABBIKOB B 00J1ACTH MH(OPMATUKU, UCIIOJIb3yEMbIX
OpPU PELIEHWM HAy4YHBIX M IMPAKTHUECKUX BBIYUCIUTENBHBIX 33Jad CTYyAEHTaMH BCEX
CHEHNAJbHOCTEN; HAYYUTh CTYACHTOB TEOPETHMYECKUM 3HAHUAM M IPAKTHYECKUM YMEHHSIM U
HAaBBIKAM MHCIIOJb30BaHUS COBPEMEHHBIX MATEMATHYECKUX METOJOB C IIPUMEHEHUEM IIaKeTa
Maremarnyeckux — nporpamm  MATLAB  gns pemeHus  IIMpPOKOro  Kpyra — 3aaad
BBIUNCIUTEIbHOMMATEMATHKH.
2B pe3yabTare H3y4eHUs! JMCHUILIMHBI 00y4alomuiics Mo MporpaMMe crenuaJuTeTa 0/ KeH:
Obradamye ClenyrOIMUMA KOMIETEHITHSIMHE:



DopMupyeMble KOMIIETEHITUU

NHauKkaTopbl JOCTHKEHUS] KOMIIETEHINH

YK-1. CnocobGeH ocCymecTBIsATh KPUTHUECKHUH
aHaIM3 NOpOOJEMHBIX CHUTyallMld Ha OCHOBE
CHCTEMHOTO TIOAXOJIa, BHIPA0ATHIBATh CTPATETHIO
nencTBUi

YK-1.1. Ananusupyer NpoOIEMHYIO CHUTYaIHUIO
KaK CUCTEMY, BBISIBIISISL €€ COCTABIISIFOIINE U CBS3H

MEXTYHUMU
YK-1.4. Pa3pabarbiBaeT UM  COJEP)KATEIBHO
ApryMEHTHUPYET CTPATEruio penieHus

HpO6J’I€MHOI>i CUTyalluid Ha OCHOBC CHCTEMHOTI'O U
MCKIUCHUITIIIMHAPHOI'O IMOAXO0J0B

OIIK-

1Cnocobenananm3upoBaTh, MIHTEPIIPETUPOBATh U]

OIIK-1.1. Cucrematusupyer ¥ aHaJIU3HPYET)

MAaTEMAaTUUYCCKUX U (bl/ISI/ILIeCKI/IX 3aga4

0000111aTh PE3yNbTaThIPE3yabTaThI XUMHUYECKHIX IKCIIEPUMEHTOB,
PKCIIEPUMEHTATBLHBIXUPACYCTHO- HAOJIIOICHUH, U3MEPEHH, a TaKKe Pe3yJIbTaThI
TCOpCTI/I‘leCKI/IXpa6OTXI/IMI/I‘IeCKOI71 [pacucToOB CBOWCTB BECIICCTB U MaT€puajioB
HATIPABICHHOCTU
OIIK-3 Coocoben  mpumenars  pacuetHo-OIIK-3.2. Ucnonszyer CTaHIApPTHOE
TEOPETUIECCKUEC METOJBI JJIsi HM3YYCHHsI CBOWCTB[IPOTrPaMMHOEOO0SCIICUCHUEH
BEIIECTB U IMPOLIECCOB C MXYYacCTHEM, UCIIOJb3YysCIICHUAIN3UPOBAaHHbIE  0a3pl  JaHHBIX  IPH|
COBPEMEHHOE ITPOTrPAMMHOE O0ECIICUeHUE U [pelIeHuN 3aaq pohecCuOHATLHOM
0a3bl JaHHBIX MPOPECCHOHATHHOTO HA3HAYCHHS  |[IESITEIbHOCTH
OIIK-4 CoocobeH minaHUpoBaTh  PadOTHI
XUMHUYECKOW  HaIpaBJIECHHOCTH,00pabaThiBaTh U

p 00D OIIK-4.2. O6pabarbpiBaeT JIaHHBIE c
MHTEPIIPETUPOBATh TOJYYCHHBIE PE3yIbTaThl C

. MCITOJIb30BAHUEM CTaHJAPTHBIX  CHOCOOOB
MCIIOJIb30BAHUEM  TEOPETUYCCKUX 3HAHUH W
ATIPOKCUMAITUN YUCIICHHBIX XapaKTEPUCTHK

MPAKTUYECKUX HABBIKOB peleHHs

OIIK-5Crioco6eHucnonb30BaTh
MH(pOPMaLMOHHbIE 0a3bl JaHHBIX M aJallTUPOBATh
CYLIECTBYIOIIE IIPOIPaMMHBIE MPONYKTHI IS
peLeHus 3a1a4 npogeccuoHaIbHON
NEesITETIbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHHMA
MH(POPMALIMOHHOM 0€30MacCHOCTH

OIIK-5.1.
TEXHOJIOTUH

Hcnonszyer  coBpemennble  [T-
pu coope, aHaimse i1
MPEICTaBICHNA  WHPOPMALUU  XUMHUYECKOTO
npoduisd, coOmonas HOPMBI U TpeOOBaHUS
MH(OPMALIMOHHON 6€30MacHOCTH
OIIK-5.2. Hcnonp3yer  craHmapTHele U
OpUTHHAIBGHBIE TPOTPAMMHBIE TPOAYKTHI, IPH
HEO00XOAUMOCTH aIaNTUPYS UX JJIs pelIeHus 3a7a
npodeCcCHOHATBHON IEATETbHOCTH

B PE3YIbTATC U3YUCHUS NJUCHUIIIINHBI 06y11a101111/n71c51 JOJIKCH:

3namep
cBOiicTBa HH(pOpPMaIIMH, CIOCOOBI €€ XpaHeHUs

pasnuyath U pacmudpossiBath [P — agpec, tom

CTaHJapTHBIE POrpaMMHBIE 00ECIIeUeHUs CBOE
QITOPUTMBI PELLICHUsI HEeTMHEHHBIXYpaBHEHHIA;
JITOPUTMBI OJHOMEPHONONITUMHU3ALINY;

1no0paboTKH;

CTPYKTYpPY, IPUHIIUIIBI PA0OOTHI 1 OCHOBHBIE BO3MOXKHOCTUDBM;
TOMOJIOTHIO U aPXUTEKTYPY BHIYUCITUTEIbHBIXCETEH;
MPUHIUIIBI a/IpeCcalliy MOJIb30BaTENeH, KOMIBIOTEPOB U PeCYpPCOB B ceTUMIHTEpHET;

CHHOC UMSAKOMIIBIOTCPA,

CTPYKTYpPY, IPUHIIUIIBI PAOOTHI 1 OCHOBHBIE BO3MOXKHOCTUDBM;
OCHOBHBIE THIIBI AITOPUTMOB, SI3BIKUTIPOTPAMMUPOBAHNS;

il IpodecCnoHaTbHONIEATENIEHOCTH;

(1)I/ISI/IKO-XI/IMI/I‘—IGCKI/IG H XHMHKO-TEXHOJIOTHYCCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHUA IIPOLCCCOB

HN3MCHCHUA arperaTHoro COCTOSHUSA HapO(FaSO)-)KI/IJIKOCTHLIX CHUCTEM, PCAKTOPHBLIX MNPOHECCOB U
OCHOBHBIX ITPOLECCOB pa3ACIICHUA XI/IMI/I‘-ICCKOI\/'ITGXHOHOFI/II/I;
® MCTOJAbI WM AJITOPUTMBI KOMIIBIOTCPHOTO MOACIUPOBAHHSA OCHOBHBIX ITPOLIECCOB XUMHYSCKOHN

TCXHOJIOTMH U TEXHOJIOTHYCCKHUX CXEM XHUMHUYCCKU

XIIPOU3BOJACTB;



® [IPUHIHUIIBL IPUMCHCHUA MCTOAO0JIOTUHN KOMIIBIOTCPHOT'O MOACIINPOBAHUA XHUMHUKO-
TCXHOJIOTUYCCKUX TIPOLCCCOB TIpHU ABTOMATU3WPOBAHHOM IMPOCKTHUPOBAHUHU U KOMIIBIOTCPHOM
YIIpaBJICHUH XUMHUYCCKUMUIIPONU3BOACTBAMM.

Ymemo

e [McaTh U OTJIAXKUBATh Nporpammbsl Ha VBA 10 pa3paboTaHHBIMAITOpUTMAM;

® [IPUMEHATh METO/bl MATEMATUYECKON CTATUCTUKHU AJIS PEIIEHUs] KOHKPETHbIX3a1a4;

® CIOJIb30BaTh  MAKeThl  MPHUKIAJHBIX  IPOrpaMM  MpU  JajlbHeilleM  oOydeHUHM U
IPaKTUYECKONAEATEIbHOCTH

e pemath 33Ja4d  KOMITBIOTEPHOTO  MOJICIMPOBAHUS  IPOIECCOB  Mapo(Ta3o)-KUAKOCTHBIX
paBHOBecCHi, abCOpOIMH, TUCTHIUISILIAN, PEKTUPHUKAIIMN U KUAKOCTHOHIKCTPAKIIH;

® [PUMEHATh [IOJyYEHHbIE 3HAHUA TMPU PELIEHUH MPAKTHUUECKUX 3a/4ad KOMIIbIOTEPHOI'O
MOJICJIMPOBAHMUSI OCHOBHBIX IIPOLIECCOB XUMMYECKOW TEXHOJOTMM U TEXHOJOTMYECKUX CXEM
XUMHAYECKUXITPOU3BOJICTB.

Bnaoemso

® HAaBBIKAMHU CaMOCTOSITEJIBHOTO PEIICHUs 3aJa4 Ha KOMIIBIOTEpE, BKIIOYAIOIIME MOCTAaHOBKY
3ama4n, pa3paboTKy ajlropuTMa M OIEHKY ero 3()QeKTUBHOCTH METOJAaMH MaTeMaTHYCCKOM
CTaTHCTUKH ISl 00pabOTKUIKCIIEPUMEHTA;

® METOJAaMU PEATU3AlUU aJTOPUTMOB HAKOMIIBIOTEPAX;

e MeETOJaMH TMPUMEHEHHUS CTaHIApPTHBIX NakeToB NpukiIaaHsix mporpamm (IIIII) u makeros
mozaenupyronmx nporpamm (IIMII) s MomenupoBaHHUsT OCHOBHBIX MPOIIECCOB XHUMHUYECKOM
TEXHOJIOTMH U TEXHOJIOTMYECKUX CXEM XUMUYECKUXITPOU3BOCTB.

3. KpaTkoe coaep:kaHueIHCIUNIUHBI

1 cemecTp

Pa3znen 1. ApxuTeKTypa KOMIBIOTEPOB U KOMIILIOTEPHBIX CeTei:

® ICTOpHUsl Pa3BUTUSI BBIYMCIUTEIBHON TEXHUKH U NEPCOHAIBHBIX KOMIBIOTEPOB. KpaTkas ucropus
pPa3sBUTHS BBIYMCIMTENBHOM TEXHMKM M TNepcoHanbHbIX KommbioTepoB (IIK). BeruucnutensHas
MmamuHa @on-Heiimana n mammnaa Teropunra. Pazpabotku Hopbepra Bunepa;

eapxurekrypa IIK, anmaparssie cpencrtBa IIK. Mcnonp3yemble CHUCTEMBI CUMCIEHUS, DJIEMEHTHI
mareMaTnueckoi soruku. O6miee mpencraBienue o IIK u ux Bo3MokHOCTAX. DyHKIMOHATIbHAS
cxema IIK, marucrpansro-pasmenubii npuHnun nocrpoenus IIK. Anmaparasie cpeacrtsa IIK:
MHUKpPOIIPOIIECCOp, ONEpAaTUBHAS U KA1l TaMATh, BHEIIHSS aMsTh, IIMHBI a/ipeca, KOMaH/ U JaHHbIX,
TaKTOBbIM reHepaTop. I[IpMHIUI OTKPBHITOH apXUTEKTYpbl: CHCTEMHAasl IIWHA, pPa3psAHOCTb.
[lepudepuiinbie ycrpoiictsa IIK: knaBuatypa, Mblllb, MOHUTOp, NMpuUHTEp U Ap. OcCoOEHHOCTH
NpeCTaBiICHUs] JaHHBIX Ha MAalIMHHOM YypoBHe. [IpenmymecTBa uudpoBOro mpeacTaBICHUS
UHpOpPMALUK TIepe/l aHAJOTOBBIM IPEICTABICHUEM: BBICOKOE KAauyeCTBO 3allMCU U OTOOpa)KeHUs
UHPOPMALIMU, TPOCTOTa U HAAEKHOCTh AYONUpOBaHMS (KONMpPOBaHMSA) MHPOpManuu 0e3 morepu
kayecTBa. CHUCTeMbl CUMCIEHHUS (JeCATUYHAs, JBOMYHAs, BOCbMEpUYHAs, IIECTHaJALaTepUyHas),
IpaBUJia NEpeBoia U3 OJHOM CHUCTEMBI B JIPYryr0. DJIE€MEHThl MaTeMaTHUeCKOMN JIOTWKH: MOHSATHUS
¢dopManbHON JIOTUKH, OCHOBHBIE JIOTUYECKHE oOmepauud U (HOpMysbl, JIOTHUYECKHE OCHOBBI
pabotsIlIK;

® KOMITBIOTEPHBIE CETU: TOMOJOTHMU CeTe, HX XapakTepucTuku. KommbioTepHas ceThb -
COBOKYITHOCTb KOMITBIOTEPOB M Pa3IUYHBIX YCTPOICTB, 0OecTIeYnBaOIMX HHPOPMAIIMOHHBIH 00MEH
MEXJy KOMIIBIOTEpaMH B CETH 0€3 HCIOJb30BaHHUS KAaKUX-THOO TNPOMEXKYTOUHBIX HOCHUTEJEH
uHpopmanuu. Tononoruu cereil: 3Be3Hast, IMUHHAS, KoyblieBas. CeTH 3aKpbITOrO TUIMA: JIOKAJIbHBIE
U pacripeieIeHHbIe CeTH, KOpIopaTHBHbIE ceTh. [IporpaMMHO-TEXHIUUECKOE oOecliedeHre: ajantep,
KOTOpBIM  yNpaBisieTcs  CHELUAJIbHOM IPOrpaMMOM  JIpaliBEpOM; OINEpAaLlMOHHAas CHUCTEMA,
yIpaBJIAONIasl KOMIIBIOTEPOM, IMPEIOCTABISAIONIMUM PECYpPChl; MPOTOKOJIBI - 0COObIe SA3BIKM, Ha
KOTOpPBIX oOMeHuBaroTcs nHpopmanueir kommsiorepsl B cetu (TCP, TCP/IP, UDP). I'mo6ansHbIe



ceru pasnmunoro maciraba (WAN —Wide Area Net, MS Network u Internet). Boamoxuoctu cetu
Nutepner. OnektponHas mouta. [Joctym k  wuHpOpManmuoHHBIM  pecypcam. Cucrtema
TenekoHdepeHnid. Apecaris U TpoToKoiasl B IHTepHET;

® MyJIbTHME/IMA — AUAJIOrOBasi KOMIIBIOTEPHAs CUCTEMa, 00eCIeUunBaloIIas CHHTE3 TeKCTa, rpaduKu,
3BYKa, pe4d M BHJEO. YCTpOHCTBa MyiabTHMeAHa. TpeOoBaHMA K MYJIbTHMEIHWHBIM CPEICTBAM
KOMIIBIOTEpOB. PacuimpeHHble BO3MOXKHOCTH O0paOOTKH, MpeoOpa3oBaHusi, CHHTE3a HWH(OpMALUU
(KoMIIbIOTEpHAsl aHUMAIHsI, MoAU(UKAIUSI H300pakeHuH, TpexmMepHas rpaduka). MynbTuMeuitHbIe
nporpammel. [IporpaMMbl pegakTHpOBaHUS, MOHTaXXa 3BYKa M BUAEO. Buaeo-penakTopbl, MOAYIH
cnep((HeKToB, MOHTAXKHBIE CTYIHH. DJICKTPOHHBIE NPE3CHTAIMU (OCHOBHBIE BO3MOXHOCTH MS
PowerPoint), sTambl co3maHusi TMpe3eHTALUH, CTPYKTypa MpPE3eHTAlMii M OCOOCHHOCTH DPa0OTHI
CPEIAKTOPOM.

Pa3nea 2. [IporpamMHoe obecnieuenne:

® CTPYKTYpa ONEpAllMOHHBIX CHUCTeM, NaKeThl MNPHUKIATHBIX mporpamym, Microsoft Office.
Knaccudukanus nporpamMmubix cpenctB. CUCTEMHOE M MPUKIATHOE IPOrpaMMHOE oOecredeHue
[TK. O630p omnepaunonusix cucreM (OC). IIpunnumnsr coznanus u cocraB OC: supo, uHTepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, paznennsiii npuHuun noctpoenus. Cpena
WINDOWS: okHa, WX 3JeMEHTHI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oObekTamu
WINDOWS. fpnsiku u pabora ¢ HuMu. [lamku: co3maHue, meperMEHOBAaHWE, KOMHUPOBAHUE U
nepeMenieHre OObEeKTOB (IIAllOK U SIPJIBIKOB), yAajleHue oO0bekToB. Kop3uHa M ee HazHayeHHE.
Hactpoiixku WINDOWS: nata u Bpemsi, HacTpOMKa MBIIIM, 3KpaHa. DJIEMEHTbl TEXHUYECKOTO
ceppuca [IK: ycraHoBka oOmnepalMOHHOW CHUCTEMBI, CO3JaHHE HWHAWBHUIYaTbHOW OIMEpallMOHHON
Cpelbl TMOJIb30BATeNsl, MOJAEPKKA I[EeNOCTHOCTH HH(OpMalMM, pacUIMpEeHue U MOJCpPHU3ALUS
KOH(UTYpalMH allapaTHbIX U IPOrPaMMHBIXCPEICTB

e TexcroBelii pegaktop WORD, pemaktopbl MaTeMaTHUYeCKUX U XUMHYECKUX ¢GopMyn. OCHOBBI
UCIIONIb30BAaHUsl MpOrpaMM OOIIero Ha3HayeHus (KpaTkuii 0030p) Ha MpUMepax TEKCTOBOTO
penaktopa WORD, penakropoB MareMaTHMYeCKUX M XUMHUeCKUX (opmysn. OcoOeHHOCTH
TekcroBoro penakropa WORD. Beoxg u penakruposanue Tekcra. KonupoBaHue u nepeMeniceHue
00BekTOB, pabora ¢ Tabmuiamu. BeiOop Buna, pazmepa mpudta, GopMaTUpOBaHUE CHUMBOJIOB U
a03aneB. KomupoBanue dopmata. OcoOeHHOCTH CO37aHUsl CCBUIOK, orjaBieHui. Co3gaHue
JOKYMEHTOB pa3iNyYHbIX (opM (CTaHAAPTHBIX W HecTaHAapTHHIX). lcmonb3oBanue penakropa
MaTeMaTHYecKuX (popMyll B TEKCTOBBIX JOKyMeHTaX. PenakTop xumuueckux Gopmys, Ha3HaUYCHHUE U
ocobeHHocTH paboThl. KonnpoBanue XuMudeckux (popMys B TEKCTOBBIETOKYMEHTHI.

eCucrema ympaBinenus 0Oazamu naHHbiXx ACCESS: co3manme mnonb3oBatenbckux CYB/,
dbopmupoBanue 3ampocoB, oT4eToB U GopMm. UHopmanmonnsie cuctembl. CHCTEMBI yIpaBICHUS
O6aHkaMu 1 6a3aMu JaHHBIX. PensironHas Monenps naHHbIX. CTPYKTYpa 3aliCH, METOJIbI 10CTYyIa K
uHpopmannu. OOMeH JaHHBIMH ¢ ApyruMH npuioxkeHus MU WINDOWS: TekcToBbIMU peakTopaMu
U DJIeKTpOHHBIMU Tabnumamu. Pensiironnas 6aza nanueix ACCESS. 'maBHOE OKHO, MEHIO KOMaH/I,
naHesb MTHCTpyMeHTOB. Co3llaHue U OTKphITHE 0a3bl JaHHBIX. BBOJ M pegakTUpoBaHUE JaHHBIX B
pexuMe TaOiIHIBl U peXUMe KOHCTpykTopa. DopMHpOBaHHE 3ampocoB. 3ampochl MPOCTbIE U
MHOTroTa0IMuYHbIe, 3anpockl ¢ ycnoBusaMmu. Co3nanue otdyetoB U (popm. TexHomorus peanuszanuu
npocreiimux 3agau cpencrsamu CYBIACCESS.

e Pemienue BeIMUCIUTENBHBIX 3adau ¢ ucnoib3oBaHueM EXCEL: obpaboTka Tabmuil, mocTpoeHue
rpadukoB U AMArpaMM, BBIUMCIEHHE MATPUYHBIX BbIpakeHHWU. Ha3sHaueHue >7MeKTPOHHBIX TaOIHIL
(MS EXCEL). Oco6ennoctu tabnmanoro mporeccopa EXCEL u ucnonp3oBanue €ro s PemeHus
MH(OPMaLMOHHBIX U MHXKEeHEepHBIX 3a1a4. Texnuka pabotsl ¢ EXCEL. Oxno EXCEL. AGcomntoTHas
U OTHOCHTENIbHAs ajpecanusi. Beigenenue sueek, nepemelnieHue 1no padodemy aucty. Pacuer mo
dopmynam. KomupoBanue Qopmyn. Iloctpoenne rpaduxoB. Pacder  (QyHKIMOHATBHBIX
3aBUCUMOCTEl W TOCTpOeHUE Trpaduyeckux H300paXeHUH C UCMOIb30BAHUEM CTaHJAPTHBIX
¢yuknuit EXCEL u macrepa ¢ynkiuii. [loctpoeHne moBepXHOCTEH € HCMOIb30BAaHUEM MacTepa
nuarpamMm. PabGota ¢ Tabmuumamu. PopmarupoBanHue, odopmiieHHe TaOmui. YucioBele U



nojb3oBarenbckue gopmarel. CBogable Tabmumpbl. Iloctpoenwe pamarpamm. Paspabotka u
peanu3anusi MPOCTEHIINX aJIrOPUTMOB C HCIOJb30BaHHeM Bo3MokHocTed EXCEL (HaxoxmeHue
MaKCHUMaJIbHOIO (MHHMMAJIbHOI'0) 3JIEMEHTa BEKTOpAa U MAaTPUIIbl, HAX0XKJEHHE CYMMbI 3JIEMEHTOB
BEKTOpa U MaTPUIbl, BBIYUCICHNE MATPUYHBIX BBIPAXKECHUH ).

Pa3nes 3. AropuT™Mbl M OCHOBBI IPOrPAMMHPOBAHMS

e Anroputmbl, TUIBl anropuTMoB. [lonstme anroputma u ero cBoicTBa. CrocoObl 3amucu
QJITOPUTMOB. Pa3nienHblii NpUHIUI TOCTPOEHHSI AJITOPUTMOB UIIPOTPAMM.

e XapakTepUCTHKH S3bIKOB IporpaMMupoBaHusi. OCHOBHBIE CTPYKTypbl ¥ IPUHLUIIBI
CTPYKTYPHOTO IpOrpaMMUpoOBaHus wunocTpanus. CTpyKTypHOE NIpOrpaMMHUpPOBaHHUE, €ro
ocobeHHOocTH. TexHonorus 0OBEKTHO-OPUEHTHPOBAHHOIO MPOIPaMMMPOBAHUS; CBOICTBA SI3BIKOB:
HacJleIOBaHUe, MHKAICYISAIUS, TOTUMOp(u3M. TIOHATHS A3BIKOB: KJIACCHl M OOBEKTHI. DBOJIOLHS U
KJaccu(uKanus S36IKOB IPOTpaMMUpOBaHUs. [IOHATHS TpaHCIAIMK, KOMIWIALWN, HHTEPIPETALIUH,
ux pasznuuus. ba3oBble alropuTMHUECKHE KOHCTPYKLMHU (ClI€JOBaHHME, BETBICHHUE, IOBTOPEHUE),
npuMepbl  ux peanu3anuud. OCHOBHbIE KOHCTPYKLMHM S3bIKOB IIPOrpaMMHUpPOBaHUs. SI3bIKH
IPOTrpaMMHUPOBAHUS BBICOKOI'OYPOBHS.

e BplunciauTenpHble aNrOpUTMbl W MpPOrpaMMHble peanu3auuu Ha VBA s oOpabotku
uHpopmanuu [Iponecc pemenus 3agad Ha KommbloTepax. [IporpammmpoBanue Ha si3pike VBA:
OCHOBHBIC OIEpaTOphbl sI3blKa, Hpouenypsl U (QyHKuuu. Pa3paboTka u peanmuzanus NpocTerImx
QITOPUTMOB 00paboTKK MH(popManMK (pelieHre 3ajad ¢ OJHOMEPHBIM U MHOT'OMEPHBIM 00BEMOM
uHpopmanuu). YuciaeHHble METOJbl aHAlIM3a OJHOIO HEJIMHEHMHOro ypaBHEHUS: IMOMCK KOpHEH,
pelleHre 3aJjaud OJHOMEPHOM ONTUMHU3ALMKM (HaXOXJIEHHE TOYeK MAaKCHMyMa M MHHHUMYyMa
¢yHkuu). MeTolbl CTaTUCTUYECKOW OOpabOTKH pe3ylbTaTOB H3MEPEHUH OJHOM BEJIWYMHBIL:
BBIUMCJIEHUE TOYEYHBIX (CpEeJHEro, JAWUCIEPCHM, CTaHJapTa) M  HWHTEPBAJIbHBIX  OLICHOK
CIIy4ailHOMBEJIMYHHBI.

Pasznea 4. 3amura undopmanun:

ANTOpPUTMBI 3aIIUTHl UH(OPMALIMK: METOJbl 3alUThl, KOMIBIOTEPHbIE BUPYCHl U OOppOa ¢ HUMH.
[TonsiTne Ge30mMacHOCTH KOMITBIOTEPHOM HH(pOpMalMU: HA/IEKHOCTh KOMIIBIOTEPA, COXPAHHOCTH
JAHHBIX, 3allliTa OT BHECEHHUS W3MEHEHUN HEYIOJHOMOYEHHBIMU JIMLAMH, COXpPAaHEHUE TalHBI
NEepenucK B AJIEKTPOHHOW ceTu. MeTojpl pealn3aluy 3aluThl MHGOpMAIMM: MPOrpaMMHBIE,
annaparHble, OpraHu3alMoHHble. VICTOpHs BO3HMKHOBEHHsS BHUPYCOB M aHTHUBUPYCOB. CrocoObl
3apakeHusl, 3alUThl M O0pbObl ¢ BupycaMu. OcCOOEHHOCTH pPabOTHl aJrOPUTMOB BHUPYCOB:
PE3UIEHTHOCTb, MOJUMOP(PUUHOCTH U camolrpoBanue. KoMnbloTepHble BUPYCHI, UX crelM(UKa U
antuBupycHbie nporpammbl (Kacmepckuit, Dr. Web, Avast, AVG). CnocoObl mmdpoBaHus u
nepegaud MHGOpMaluu Ha JajdbHUE paccTOsSHUS. OTKPBITHIM M 3aKpbITBIA KIHOYM IMIH(QPOBAHUS.
HedparmenTarus aucka.

4 cemecTp

Paznen 1. BprumciautenbHas marematuka. OCHOBHbIE 3Tambl: pa3paboTka M peanusarus
QITOPUTMOB Ha KommbloTepax. Cuctema kommnbioTepHod MmaremaTuku (CKM) MATLAB nans
pelIeHus 3a/1a4 BIYUCIUTEIbHON MaTEMATHUKH.

Tema 1.1. Coznanne M-niporpaMM 1 OCHOBHBIE onlepaTopbl M-s3bIKa IPOrpaMMHUPOBaHUs
MATLAB. BapuanTts! ctpykTypsl nporpamm Ha MATLAB.

Opranm3anus padouero croia DesktopLayout;

OcnosHnble onepanuu B CommandWindow;

OcnosHnble onepanuu BEditor;

JluneiHO opraHU30BaHHas MporpaMMa(ajiropuT™);

BerBnenus ¢ ogHUM ycI0BHEM, HECKOJBKUMH YCIOBHUSIMHU, BIOXKEHHBIE, CO CIIUCKOM YCIOBHH. if,
switch; mornueckue oneparuu and, or,not;

e [lukiapl CO CYETUYHMKOM, C TPEAYCIOBUEM, C IIOCTYCIOBHEM, C IPEPBIBAHUEM IIOJHBIM U
IpepbIBAaHUEM YaCTUYHBIM, C 33JaHHBIM IIarOM CUETYMKA, C OTJACJIBHBIM OTCUETOM HuTeparuii; for,
while, break, continue; ¢ Bb130BoM (hyHKIHIL; ¢ AraoroM ¢ mosb3oBareraeM B Command Window u B
CIEIMAJIbHBIX JUAIOTOBBIXOKHAX;



Tema 1.2 CrangapTHble U HeCTaHAAPTHBIC GYHKITMH M-s3bIKa IPOTPAMMUPOBAHHSI 1 OCHOBHBIE
pemrarenu (solvers) MATLAB.

DyHKINH ¢ Tpa@UIECKUM BBIBOJAOM Pe3yibTaToB; plot, subplot, surf, mesh,polar;
OYHKIIMH C YUCIOBBIM BBIBOJIOM pe3ynbratoB B CommandWindows;
OYHKIINH C 3alUChI0 PE3yJIbTAaTOB Bail;

OYHKIINH, BIOKEHHBIE B INIaBHYIO( YHKIIUIO;

OYHKINH C IEPEMEHHBIM YUCIOMapTyMEHTOB;

OYHKIINH, BBI3bIBAIOIINE IPYTYIO (QYHKIMIO, UMSI KOTOPOU NEpeaHO KaKapryMEeHT;
Pa3znea 2. BekTopsl 1 MaTpunbl. CucreMa JIMHEHHBIX ajreOpanveckux ypaBHeHH
(CJIAY).

Tema 2.1. ObpaTHas MaTpuia. Y MHOXKEHHE MaTpPHLL.

o Omnepatopinv;

Omneparopsr strcat, int2str,num?2str;

Omneparopsl length, min, max, mean,sort;

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

Omneparopsl rand, linspace, logspace,repmat;

Omneparopsr Size, det, trace,norm;

Tewma 2.2. Meton ['aycca. MeToa npocThIX UTEpALIMil.

° Omneparopsi linsolve, rank,eig;

Tema 2.3. O0yCIIOBIEHHOCTH CUCTEMBI. YHCII0 00YCIIOBICHHOCTH.

. Omnepatopsl cond,rcond;

Pa3nen 3. O0padoTka pe3yibTaTOB H3MepeHUs 0AHOM BeJnunHbl. [Ipudanxenne pyHkuun
Tema 3.1. Kputepuit CtprozieHTa.

e Omneparopsl polyfit,polyval;

Tema 3.2. Annpokcumanus.

. Omnepatoplsqcurvefit;

Tema 3.3. UnTepnonsauus.

. Omneparopsr interpl, linear, spline,nearest;

Pa3nen 4. UncieHHoe HHTErpHpOBaHue

Tema 4.1. Metoas! IpsIMOYTOJIbHUKOB

o OmnepaTopsl sum,mean;

Tema 4.2. MetoasiTpanenuii

o Oneparoptrapz;

Tema 4.3. Metrog Cumncona

o Omneparop quad,int;

Tewma 4.4. Meton Hetotona-Korteca 8 nopsnka

. Omnepatopquads;

Paszgen S. YpaBHeHue ¢ 0AHMM HeU3BECTHBIM

Tewma 5.1. MeTon aenenus nomnojaam

o Omneparopsl conv, deconv, polyval,polyder;

Tewma 5.2. MeToJ KacaTenbHbIX

e Omnepartopsl roots, poly,fzero;

Pa3nen 6. CucremMa HeJIMHEHHBIX YPAaBHEHHUI

Tewma 6.1. Meton HeroTona-Padcona

° Omneparopsr solve, diff,subs;

Tema 6.2. MeTox mpOCTBIX UTEPALIAM.

. Omneparopsl simplify, collect,pretty;

Pazgea 7. OnHomepHasi OoNTUMH3ANUSA

Tema 7.1 MeTo1bl OTHOMEPHOM ONTUMHU3ALUU

o Oneparopeifminbnd;

Pa3zgea 8. MHoromepHasi onTUMH3ANUA

Tema 8.1 MeToibl MHOTOMEPHOMONITUMHU3ALIUN



o Omneparops! fminsearch, linprog,fmincon;

Paznen 9. Inddepennuaibubie ypaBHeHU s

Tema 9.1 Metonp! pemienust nuddepeHInaTbHBIX YPABHCHH.

. Omnepatopsl dsolve,diff;

3axiroueHue. 3aKJII0UUTENbHAs JIEKIU 110 TI0JIBEICHUIO UTOIOB Kypca.

4. O0beM yueOHOH I CIMTIINHBI

Bceero 1 cemecTp 4 cemecTp
Buabl yueOHoii padoTsl B3au. | Bakaan. | B3au. | Bakan. | B3au. | B akan.
el. yacax el. yacax el. yacax

Oo0mas TPYAOEMKOCTh 4 144 2 79 9 79
AUCHHUILIMHBI 110 Y4eOHOMY IJIAHY

KonTaktHas padora (KP): 2,2 80 1,3 48 0,9 32
JlaboparopHbie padoTs (JIP) 2,2 80 1,3 48 0,9 32
CamocrositesbHas padora (CP) 1,8 64 0,7 24 1,1 40
CamocTosiTeTbHOE U3y4YeHUE 1.8 64 0,7 o4 11 40

a3/1eJI0B JUCIHUILINHBI
Bunx koHTpOJIS: 3a4yerT 3a4erT
Bceero 1 cemecTp 4 cemecTp
Buabl yueOHoii padoThI B3au. | Bacrp. | B3au. | Bacrp. | B3au. | B actp.
el. yacax el. yacax el. yacax

Oo0masn TPYA0EMKOCTh 4 108 2 54 2 54
MUCHUTLIMHBI TI0 Y4eOHOMY IJIaAHY

Konraktnas patora (KP): 2,2 60 1,3 36 0,9 24
JlaboparopHubie paboTsl (JIP) 2,2 60 1,3 36 0,9 24
CamocrosiTesnbHasi padora (CP) 1,8 48 0,7 18 1,1 30
CaMocCTOsITeTbHOE U3YUCHHE 1.8 48 0.7 18 11 30

A3/1CJIOB JUCIMILTAHBI
Buja koHTpoJIs: 3a4er 3a4eT

AHHOTanus paboueit mporpaMmbl TUCITUATITAHBI
«BuIuuCINTEIbHBIE METOALI B XUMHUM)

1. HeJb AUCHMILVIMHBI: - 3AJI0)KUTHh (PYHAAMEHT Ui pabOThl OyIyIIMX CHELMATUCTOB B YCIOBUAX
COBPEMEHHBIX HAyYKOEMKHX XHMHKO-TE€XHOJOTHYECKUX MPOU3BOJACTB M OOECIEYUTh BO3MOXKHOCTH
CaMOCTOSITENIBHOTO U 3(PPEKTUBHOTO OCBOEHUS MMU HOBBIX MHHOBALIMOHHBIX IMPOU3BOICTBEHHBIX
IPOILIECCOB U HOBOI COBPEMEHHOM IM(PPOBONTEXHUKH.

3amaun JUCIUILINHEL:

JUCLUIUINHBL  «BBIYMCINUTENBHBIE METOJIBl B XUMHHM» COCTOUT B 3HAKOMCTBE C OCHOBAMH
MOHSTUMHOTO U METOJIMYECKOro ammapaTa 3TOH JUCHMIUIMHBI U UX MPUMEHEHUU JUIsl OTHCAHUs U
IIPEJICKa3aHMs CTPOEHHS M CBOMCTB XMMHUYECKHUX CUCTEM; BO BBEJEHUM CTYACHTOB B KPYI' OCHOBHBIX
IPEJICTAaBICHUM, JIeKAIMX B OCHOBE COBPEMEHHBIX BBIYUCIUTENBHBIX KOMIBIOTEPHBIX MPOTPAMM,
UCTIOJIb3YEeMBbIX Ha MpPAKTHKE JJIS YCTAaHOBJIEHHS OCOOEHHOCTEH CTPOEHHs, XUMHUECKOW CBSI3U U
JIBUKEHHUSI aTOMOB B XMMHYECKUX BEIIECTBAX M OOYCIOBJICHHBIX UMM CBOMCTB ()YHKIIMOHAIBHBIX
MaTepUaioB MEAUIIMHCKOTOHA3HAUYEHUSI.

- 03HAKOMJICHHE C OCHOBAaMHU MOHSATHHHOIO W METOJMYECKOro ammapara JUCHUIUIMHBI U UX
IIPUMEHEHNN JJIs ONIMCAHUS U IIPEJCKA3aHNs CTPOEHUS U CBOMCTB XUMUUYECKUXCUCTEM;

- BBEJICHUU CTYJIEHTOB B KPYI' OCHOBHBIX MPEICTABICHUH, JIEKAIIUX B OCHOBE COBPEMEHHBIX
BBIUMCJIUTEIbHBIX KOMIBIOTEPHBIX IPOTrPaMM, HCIOJB3YEMBIX Ha MPAKTUKE JUISl YCTAHOBIICHUS
OCOOEHHOCTEH CTpPOEHUs, XUMUYECKOW CBS3M W JIBJKEHUS aTOMOB B XMMHMUYECKHUX BEIECTBaX MU
00yCJIOBJICHHBIX MU CBOMCTB ()YHKIIMOHAIBHBIX MAaTEPHAIOB MEAUIIMHCKOTOHA3HAYCHUSI.



2. Bpe3yabTaTeu3y4eHUsi AU CHUILINHBIO0OYYAIO M CATIO MPOrpaMMe CIelHaTuTeTa 0/ /KeH:

Obnadams cnenyomUMA KOMIICTCHITUIMU

dopmupyemMble KOMIIETEHIIUH

NHauKaTopbl 10CTHKEHUST KOMIIETeH Ui

YK-6. CnocoGeH ompenensth U peaarn30BHIBATH
[PUOPHUTETHI COOCTBEHHOM
e TeIbHOCTHUCIIOCOOBICCCOBEPIICHCTBOBAHHS HA|
OCHOBE CaMOOIIGHKM M 0Opa3oBaHUS B TEUYCHHE
BCEH KU3HU

YK-6.1. OrieHuBaeT CBOM pecypchl U UX MPEACIIbI
(JIMYHOCTHBIE, CUTyaTUBHBIE, BPEMEHHBIE),
ONTUMAJILHO UX MCIIONb3YeT AJIs

YCHEIIHOTO BBIMOJIHEHUS TOPYUECHHOTO 3aJaHUs

OIIK-1Cnoco0eHaHann3upoBaTh,
MHTEPIPETHPOBaTh M 0000IIaTh
PKCIIEPUMEHTATBHBIXUPACYCTHO-
TEOPETUIECKUX PAOOTXUMUIECKOM
HaIpPaBJICHHOCTH

pe3yJIbTaThl

OIIK-1.1. Cucrematusupyer ¥ aHaJU3HPYET)
[pe3yIbTATHI XUMHAYECKHX HKCIEPUMEHTOB,
HAOJIOCHNN, M3MEpPEHH, a TaKXe pe3yJabTaThl
[pPac4eTOB CBOMCTB BEUIECTB U MAaTEPUAJIOB

OIIK-3 Cnoco0eH  OpUMEHATh  PacyeTHO-
TEOPETUYCCKUEC METOJBI JJIsi HM3YUCHHSI CBOWCTB

OIIK-3.1.  [IpuMeHsieT  TEOpeTHYECKHE  H
MOYIMIIUPUYECKUE MOJEIN MPU PEIICHUH 3a]1a4
XMMHYECKON HANPABIECHHOCTH

MAaTCEMATHYICCKUX U (I)I/ISI/I‘IGCKI/IX 3agaq

BEIIIECTB U MPOIECCOB ¢ uxydacTreM, ucnoib3ysOIK-3.2. Hcnonp3yer CTaHJIapPTHOE]
COBPEMEHHOE MIPOrPaMMHOCIPOTrPAMMHOE00ECTICUCHUEH
oOecreyeHnen0a3bIIaHHbIX CICIMATM3UPOBaHHbBIe  0a3bl  JAHHBIX  IIPH
po(dhecCHOHATLHOTOHA3HAYCHUS pelIeHun 3a1a4 pohecCHOHATLHOM
eTeIbHOCTH
OIIK-4 CroocobGeH  TUIaHUPOBAaTH  PabOTHI
XUMHUYECKOM HAampaBIEHHOCTH, 00padaTeIBaTh M
P » O0P OIIK-4.2. OO6pabateiBaeT JTaHHBIE C
WHTEPIPETHPOBATh TIOMYYCHHBIE PE3yJIbTaThl C
. HMCIIOIB30BaAHUEM CTaHJIaPTHBIX crroco0oB
MCIIONb30BAaHUEM  TEOPETUYECKUX 3HAaHUH W
ATIMPOKCUMAITUH YHCICHHBIX XapaKTePUCTUK
MPaKTUYECKUX HABBIKOB peeHus

OITK-5Crioco0eHncIionb308aTh
nH(pOpMaIlMOHHBIE 0a3bl JaHHBIX U aallTUPOBATH

CYLIECTBYIOIIME MPOrpaMMHBIE MPOIYKTHI IS
peleHus 3a1a4y npogeccuoHaIbHOM
NeSITeNbHOCTH c Y4eTOM OCHOBHBIX

OIIK-5.1.
TEXHOJIOTUH

Hcnonszyer  coBpemennble  [T-
pu coope, aHaymse i1
MPEICTaBICHNH  WHPOPMALUK  XUMHUYECKOTO
npodwuisd, coOmonas HOPMBI M TpeOOBaHMS
MH(OPMaLIMOHHON 6€301MacHOCTH

TpeboBaHUITMH(POPMAITMOHHOII0E30MIaCHOCTH

B PE3YIbTATC U3YUCHUS NJUCHUIIIINHBI 06y11a101111/n71c51 JOJIKCH:

3nameo.

INPUHIMUIIBI U MPUMEpPbl IPUMEHEHUS COBPEM
XUMUYECKUMCHUCTEMAM;

OCHOBHBIC ITOHATUSA COBpeMeHHOﬁ BBIQHCHHTGHBHOﬁXHMHH;

€HHOM BBIUMCIIMTETbHON XUMHH K KOHKPETHBIM

OCHOBHBIE B3aHMOCBSI3M MEXKIy COBPEMEHHOW BBIYMCIUTEIBHOW XUMUEH H D3JIEKTPOHHOU

CprKTypOf/'I u (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMHU BCIICCTB, IIPUMCHACMBIC JIsA YIHIPABJICHUA

CBOMCTBAMHMMATEPHAIIOB;
Ymemo:

- HpI/IMeHHTB METOAbI BBI‘IHCHI/IT@HBHOﬁ XUMHUHAN
CTPOEHHUS U CBOMCTB XUMHUYECKUX CUCTEM.
Bnaoems:

BO3MOXXHOCTH OCHOBHBIX COBPCMCHHBIX METOJJ0B BBIYHCIIMTEIbHOMXUMUU.

JUIL pacdeTa, WUHTEpHpEeTalud W TpeACKa3aHUs

- JJICMCHTAapHBIMU HABBIKAMHU MNPUMCHCHHA IIOAXOAOB U MCTOIOB BBIYHCIUTEILHON XHUMHHU npu
PEIICHUHU MNPAKTHYCCKHUX TCEXHOJOMYCCKHUX 3aaad C IIOMOINBIO CTAaHAAPTHBIX KOMIIBKOTCPHBIX



TEXHOJIOTUH.

3. Kpartkoe copep:xkaHueIUCUMIIIIMHbI
Bsenenue. Poib 1 MeCTO BEIMUCIUTENBHBIX METOJOB B XUMUU.

Pa3zgea 1. OcHOBHbBIE NIPeACTABICHUSA

MaremaTnyeckue MOJEIH BXUMUU.
BeruncnurenpHple METObl B XMUMHUHM. MaremaTudeckue MOJAEIM M MX NPUOIMKEHHBIM XapakTep.
Ponp Mopenu B Hay4HOM MCCIIENOBaHMM. Mogaenu, aJiroputMbl U NpPOrpaMMbl. UWCIIEHHBIN
JKCIIEPUMEHT.

DNEeMEHTBI TEOPUUIIOTPEUTHOCTEN.
[Tpubnuxennsle uucna u ¢yHkuuu. [IpaBuna 3anucu U OKpYIJICHMs NPUOIMIKEHHBIX 4UCENl U
neiicTBuil HaJl HUMUA. AOCOTIOTHAS U OTHOCUTEIIbHAS TMIOTPEIIHOCTD BEIYUCIICHHSI CYMMBI M Pa3HOCTH,
IPOM3BEACHUS U YaCTHOIO NPUOJIMKEHHBIX 4Mces. AOCONIIOTHAS M OTHOCUTENIbHAs MOIPEIIHOCTh
BBIYUCIICHUS (PYHKIIMH OTHOW U HECKOJIBKHX MTEPEMEHHBIX.

CucrembikoopauHar. JlekaproBa, MOJspHAas, UWIMHApUYECKas U cdepuueckas CHCTEMbI
koopauHat. CBs3b Mexay HUMH. OnucaHue BOJOPOAONOJI00OHBIX aTOMOB B CpepUUECKON cHCTEME
KOOpJUHAT.

Pa3nes 2. CkajsipHble M BeKTOPHbIE BeJIMYUHbI. MaTpHubl U on1epaTopsbl

DJIeMEHTHI BEKTOPHOTOaHAIH3A.
CkasisipHble U BEKTOpHbIE BeIMUMHBI. ClI0KEHHE U BbIYMTAHHUE BEKTOPOB. CKalsIpHOE U BEKTOPHOE
npousBesieHue BeKTopoB. IlpomsBeaeHuss tpex BekTopoB. JluddepeHnupoBaHue BeKTOpa IO
CKAJIPHOMY apryMeHTy. IIpumenenue BeKTOpOB I ONIMCAHUS CTPYKTYPbl KPUCTAJLIOB.

CxasipHBIE U BEKTOPHBICTIOJNS.
Ckansiproe nosie. ['paguieHT ckanmsapHoi pyHKkuuu. BekTopHoe mone. JluBepreHius 1 poTop BEKTOpa.
[TorenunansHoe nose. Teopema Octporpaackoro-I'aycca. Teopema Crokca.

IIpakTHueckue NpUII0KEHNS CKAISIPHOTO U BEKTOPHOI'O aHAJIN3a BXUMUH.
ATOMBI B MOJIEKYJIaX M B3aUMOJECHCTBUS MEXAY HUMHU. BHYTPUMOIEKYIAPHOE DJIEKTPUUECKOE T10IE
Y DJIEKTPOCTATUYECKHUE B3aUMOJIEHCTBHSI B MOJIEKYJISIPHBIX CUCTEMAX M KPUCTAJLIAX.

Martpu1el HonepaTopsl.
Matpuubl ¥ omnepauud HaJg HUMH. TpaHCHIOHMpOBaHHas, SPMHUTOBA M OOpaTHasT MaTpPHIIbI.
Omnepatopsl B xuMmuu. OnepaTopbl OCHOBHBIX (PU3MKO-XMMHUYECKMX BeludyuH. Kommyranus
onepatopsl. Oneparop I'aMuinbTOHA U €ro KOMIIOHEHTHI. JIMHEHHbI BapuallMoHHbIN MeTof Putna.
IIpuMeHeHHs oOllepaTopoB M MAaTpULl B XUMHUU: BApUALMOHHBIA METOJ PELICHUS YpPaBHEHUS
[Ipenunrepa.

Pa3nes 3. BeruncanrejabHbie METOAbl B XHMHYECKHUX 3a1a49aX

Maremarnueckre MeETOABl KIIACCHYECKOrO OINMCAHUs CTPYKTYpbl W JHWHAMHKH MOJIEKYIL
JIBi>keHre MOJIeKyJbl B JTaOOpaTOPHOM cHucTeMe OTcueTa W B cHcTeMe IleHTpa Macc.OmnucaHue
BpalaTCJIIbHOIO0 ABHUXKCHHUA MOJICKYJIBL. ManI/ILIa TCH30pa MOMCHTAa WHCPILIUNU MOJICKYJIbI. I'naBHBIC MOMEHTEI
HWHCPUUU MOJICKYIJIbI. MoMeHTBI HWHCPUHU MOJICKYJII pa3JIMYHOIO0 CTPOCHU.

YpaBHEHUS MEXaHUKH B 0000IIEHHBIXKOOPIMHATAX.

[Tonsitue o0OOUIEHHBIX KoOpAWHAT. YpaBHeHus Jlarpawxka. YpaBuHenus ['amumiibrona. dyHkuus
l'amunbpTOHA Kak MOIHAS SHEPrUs KOHCEPBATUBHOU U30JIUPOBAHHOU CUCTEMBI.

KoneGanuss atoMoB B Mosiekyide B  OOOOILIEHHBIX KOOpAMHATax. [ apMoOHWYeCcKuit
noreHnman. ['apmMoHndeckue konebaHus aTOMOB B MoJjiekysie. HopmalibHble BalleHTHBIE KOJIeOaHUs
aTOMOB B MOJIEKYJI€: CHMMETPUYHBIE, aHTUCUMMETPUYHBIE, ehOpMaIlMOHHBIE.

WNudpakpacHas koyedarenbHasCIeKTPOCKOIHS.

Maremarnueckne wmonenmn HMK-cnekrpockonuu. HWK-cnekTpel MNOMIONIEHUS  OPTaHMYECKHUX
COEIUHEHU.

Mexannueckass Mojieab MoJieKynbl. [IpuOmirkenus, jgexaliie B OCHOBE MEXaHMYECKONH MOJIETH

MOJIEKYJIbl. [IOBEpXHOCTH IOTCHIUAIBHOM HSHEPrUM MOJIEKYJIbl U €€ XapaKTEPUCTUKHU. SlnepHas



KOH(QUTYpalusi MOJEKYIbl W MOJIGKYISpHas CTPYKTypa. ODHeprerudeckue Oapwepbl Ha [II13.
Banentnble n3omMepbl UKOH()OPMEpHI.

Kondopmannonnslii aHamus.
BuyTpeHHue koopauHaThl MOJEKyibl. [loTeHIManbHAast SHEPrUs MOJIEKYJIbl B paMKaxX MEXaHU4YEeCKOMN
MozieNid MoJieKy bl [Tpubnmkenrue aaIMTUBHOCTA MApHBIX aTOMHBIX B3aumojiedcTBui. CHUIIOBBIC
MOCTOSTHHBIE MOJIEKYJIBI U UX pacueT. AHrapMOHU3M aTOMHBIX KoyeOanuii. Ilotenuman Mopca.
Bpamatensabie 6apbepbl MOJIECKYI.

[ToTeHumanbHast YHEPrUAMOIIEKYIIbI.
[ToTeHnmanpHasi SHEPTUs MOJEKYJBl Kak MapaMeTpuyeckas (QYHKIUS BHYTPEHHHUX KOOPIWHAT
aTOMOB. OJIEKTPOCTATUYECKOE B3aWMOJCHCTBUE aTOMOB M MOJEKyl. MyJbTUNOIBHA MOJEIb.
Atom-atromHoe mnpubmwkenne Kwuraiiroponckoro. OHeprus Ban-nep-Baanbca. IloTenuunans
Jlennapna-/Ixonca n bakunrema-Xunna. Bogoponnas cBs3b. Hemoctarku MeXaHMYECKOW MOJIENd
MOJICKYJIBI.

Brruucnurenbabie METOABI 151 OOIBIINX MOJIEKYJISIPHBIX CHCTEM. L.
Mounekynsapubiii  ancam6ib.  DyHKIUMU  pacnpeneneHus. MeToa MOJICKYJISIpHON — THHAMHKH.
MetonMonte-Kapio.

BrraucnutenbHble METOABI Al OOJIBIIMX MOJEKYISIpHBIX cucTeM. II. BeraucnurenbHbIN acnekT
teopun (pyHKIHOHaNA miotHocTH. Meton Kona-11Isma. HeopOurtanbHbIiAmoaxom.

BrrancnuTensHble METOIBI 17151 OONBIINX MONEKYIspHbIX cucTeM.lIl.
Meron Kapa-Ilappunesmio. ['mOpuaHbie METOIbI «KBAaHTOBAsI MEXAHUKA - MOJICKYJISIPHAS MEXaHUKA.
3akiroueHue. BeruuciuTenbHble METO/IbI - COBPEMEHHbBI HHCTPYMEHT IPOTHO3a B XUMHUH.

4. O0beM y4eOHOH AU CHMILINHBI

. B akan.
Buabl yueOHoii pa6oThI B 3au4 en. wacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI 10 Y4e0HOMY ILIAHY 2 72
KonTaktHas padora (KP): 1,3 48
Jlexmmm (Jlek) 0,4 16
[Mpaktuyeckue 3anstus (I13) 0,9 32
CamocrositesbHas padora (CP): 0,7 24
Bua koHTpOJIAA: 3aueT / IK3aMeH 3adeT ¢ OLEHKOM
Buasbi yueOHoli padoThl B 3au en. B actp.
yacax
O0mas TPyA0EMKOCTb JMCIHUIIIMHBI 110 Y4eOHOMY IVIAHY 2 94
KonTaktHas padora (KP): 1,3 36
Jlexuuu (JIek) 0,4 12
[TpakTiueckue 3anstus (I13) 0,9 24
CamocrosiTesbHas padora (CP): 0,7 18
Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer c oueHkoi

AHHOTanus pabodeil MporpaMMbl TUCIUTUIUHBI
«bunosorust ¢ 0CHOBaMHM 3KOJIOTHN»

1. Heap AMCUMIUVIMHBI: HAY4YUTh CTYIAEHTOB pa30upaTbcs B 3aKOHOMEPHOCTSIX CYIIECTBOBAaHUS
KMBOT'O HA PA3HBIX YPOBHIX OpPraHM3ALMHU: OT KIETKH J0 OMOreoleH03a, MOHUMAaTh MEXaHU3MBI
MOJly4yeHUs: U NpeoOpa3oBaHUs KUBBIMM CHCTEMaMHU BEIlECTBA U DHEPIUH, CIIOCOOBI Meperadu
TeHeTUYECKOM  MH(POpPMALMU U  OLEHKHM HPUCHOCOOJIEHHOCTH  JKUBBIX  OPraHU3MOB B
IKOIOTHYECKUXB3aUMOACHCTBUAX.

2. Bpe3yabTaTen3y4eHUs,IMCHUILINHBIO0YYAIOLIUIICANO MPOrpaMMe ClelHATUTETAT0/KeH:

Obnadams ClenyrIMUMA KOMIETEHITHSIMHE:

| DopMupyeMble KOMIIETCHIIUU \ NHauKaTOpbI JOCTHKEHUST KOMIIETEeH Uil




YK-1. Cnoco0eH ocCylIecTBIATh KPUTUYECKUM

YK-1.1. Ananusupyer NOpoOJIEeMHYIO CHUTYaIHIO
KaK CUCTEMY, BBISIBIISISL €€ COCTaBJISIFOIIME U CBA3H|
MEXTyHUMHU

YK-1.2. Onpenenser npoGensl B uHpOpMaIuu,

Mpo(eCCHOHANLHOM JICATEIPHOCTH B YCTHOU H
MUCbMEHHOU (hOpME B COOTBETCTBUU C HOPMAMH U
NpaBUIaMH, MPHUHATBIMH B TNPO(ecCHOHATBHOM

. HEOOXOAMMOW Al pemeHus  IpoOJIeMHOM
QHAJIM3 TMPOOJEMHBIX CHUTyallMii Ha OCHOBE
CUTyallud, U MPOEKTUPYET IMPOLECChl IO
CHUCTEMHOTO TOJIX0JIa, BHIPAOAThIBATh CTPATETHUIO
N . MXYCTPAHCHUIO
neiicTBuit
YK-1.3. Kputndecku OIIEHHBAeT HAJICKHOCTH
MCTOYHUKOB uHpopManuy, pabotaet C
[POTUBOPEYUBO  MHpOpMAIMel U3  pa3HbIX|
MCTOYHUKOB
OIIK-6.1. TlpencraBnser pe3yabTaTbl pabOThHI B
BHUJE OT4YeTa N0 CTaHIapTHOH (Qopme HAa|
OIIK-6 CnocobOeH TpencTaBlATh Pe3yIbTaThIPYCCKOMS3BIKE

OIIK-6.2.I1peacrasisieTnHpopMannio
XMMHYECKOTOCOICPIKAHUACYIETOM  TpeOOBaHUi
OuOIMorpadguueckoil KyJabTypsl

co00I11IECTBE OIIK-6.3. TOoTOBHT TMpe3eHTAMIO IO TEME
PabOTHIMIIPEICTABIIICTECHAPYCCKOMUAHTIIMHCKOM

MI3BIKAX

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa10u11/n71c;1 JOJDKCH:

3namu:

-YIBTPACTPYKTYPY U (PU3HOIOTHIO TIPO- U DYKAPHOTHUECKUX KIICTOK;

- CITOCOOBI MTOJTYYCHUS KUBBIMUA OpTaHU3MaMu dHepruu U e€ Tpancopmari BATD;

- ocHOBHBbIe npuHIMNbl nepenaun uHGopmanuu ot JHK uepes muPHK k Oenky;, mnepemaum
TeHeTHYECKOTOMaTepraa,

- (hakTOpel, CcMOCOOHBIE W3MEHUTH TE€HOGOHI MOMYISAIUH,
BUJ1000pa30BaHMS;

- MOHATHE  (PYHAAMEHTATBHOM  SKOJIOTHYECKOMN
XapaKTePUCTUKN TIOMYJISIIHHA, OWOTeOIeHO3,
TJ100aNbHbIE UKIBI OMOTEHHBIXAIIEMEHTOB.

€CTECTBEHHbIH O0TOOp, TPOIECCH

HUIIHK, CTAaTUCTUYCCKUEC H JHUHAMHYCCKHC
IMOTOKM BCIIECTBA W OHCPruhd B OKOCHUCTEMCE,

Ymems:

- TIOJIb30BaThCS COBPEMEHHBIMM  NPEJACTABICHUSIMU O 3aKOHOMEPHOCTAX
MPOIIECCOB, TMPOUCXOANINX HA Pa3HBIX YPOBHSAX OPraHU3alldd >KUBOTO — OT KIETKH

JIOOKOCHCTEMBI;

OLICHUBATh ITOCJIEJCTBHS BO3JCUCTBUS HA TIE€HETUYECKMM MaTepuan JKHUBBIX CYHIECTB M Ha
HIPUPOHBIE SKOCHCTEMBI OMACHBIX, BPEIHBIX U MOPAXKAIOIIUXPaKTOPOB.

Bnademy:

- COBPEMEHHBIMH MPEJCTABICHUSAMHU O CTAHOBJIIEHUH OHOC(hEphl, 0 MECTe YesloBeKa BHEH.

- 3HaHUSAMHM O BO3MOKHOCTU BO3JEHCTBUsS Ha T€HETHYECKHM Marepuasn KIETOK IIPO- U IYKAPUOT
BHYTPEHHEN W BHEIIHEW CpelIbl U O BEPOSATHOCTHBIX MOCIEACTBUAX STHUX BO3JECHCTBHM KaK Ha
KJIETOYHOM, TaK{ Ha OPraHU3MEHHOMYPOBHE.

3. Kparkoe copep:xkaHueIUCUMIIIIMHbI

Benenne

[Tpenmer uzyueHuss Ouonoruu. OCHOBHBIE KPUTEPUH OTJIMYMS >KUBOTO OT HEKHUBOIO. YPOBHU
OpraHM3alMi >KUBOM MaTepuu. PeIyKIMOHMCTCKMM W CUCTEMHBIM IOAXOX K H3YYECHHIO
OMOJOrN4YecKrX 00BEKTOB, MPEUMYIIECTBA U HEAOCTATKU.

Iutonorus

OcCHOBHbBIE TOJIOKEHUS KJIETOYHOM Teopuu. Meroabl U3ydeHus KIeTOK. PasneneHue XKHBBIX
OpraHM3MOB Ha TIpO- U D3YKapUOT, COBPEMEHHBIE MPEACTABICHUS O COCTaBIAIOUIMX UX



CUCTeMaTU4YeCKuX rpynmnax. OpraHemisl dyKapuOTHIECKUX KIETOK. CrocoObl TIMOMYYCHHS KUBBIMU
opranm3mamu dHeprun. OOpazoBanne ATD® B Xxome cyOcTpaTHOTO UM MEMOPaHHOTO
dochopunmupoBanus. [Ipixanue u GOTOCHHTES.

['eneTnyeckuii MaTepuan KIETKU.

[onsarue knerounoro nukiaa. Marepdasnoe sapo. Perumkanus, tpanckpunuus u pernapauus JTHK
sykapuot. Cunre3 6enka. Muto3. CoObITHS, TPOUCXOASIINE B pa3Hble (Da3sl MUTO3a. Meiio3. Mecto
B )KM3HEHHOM LIMKJIE OPraHu3MOB. OTIMUYUSA OT MUTOTUYECKOTO JIETICHHUS.

CoObITHS, MPOUCXOAIITME B pa3Hbie ¢Ga3bl Meio3a. MiTor u 3HaueHne meio3a. ['eHeTurka.

Metonpl reHeTuku. 3akoHbl MeHpaens, ycioBus uX BbloJHEHUs. CLEIIEHHOE Hacjel0BaHUE,
reHeruka nona. PopmupoBaHue (HEHOTHUNMMYECKUX Npu3HaKoB. Tumbl Myrtaumii. ['eHeTuka
HOMYJISIUA. DJIeMEeHTapHbIE YBOJTIOIMOHHBIE MTPOLECCHI, (DAKTOPHI, X BHI3BIBAIOIIHE.

DKoJorus

Cratuctuueckue M JMHAMUYECKHE XAPAKTEPUCTUKU TMOMYJAUUMH. OKCIOHEHUUaIbHAas W
Joructuueckas mojaenu pocra. K-crparerus u r-ctparerusi, K-or6op u r-or6op. A6uoruyeckue u
ouoTtnueckue (GakTopsl, (yHIAMEHTAIbHAS U pealM30BaHHAs SKOJOTHYECKas Huma. Tpodudeckue
cBsi3H B coobmectBe. [lacTOumnas u netputHas nuiesas 1enb. buoreonenos. Cykueccus. kb
OMOTEeHHBIX?JIEMEHTOB.

4. O0beM y4eOHOHAUCHMIINHBI

o B 3aueTHbBIX B akaaem.
Buabl yueOHol padoThl
eTMHHUIAX yacax
O01as TPYA0eMKOCTh THCHHUILIMHBI N0 Y4eOHOMY IJIAHY 3 108
AyIMTOPHbIE 3aHATHSI: 1,8 64
Jlexiuu (JIek) 0,9 32
[TpakTiueckue 3anstus (I13) 0,9 32
JlaGopaTopust - -
CamocTtosTenbHas pabora (CP): 1,2 44
By uTOroBoro KOHTPOJISL: 3auer c oueHkoi
Buabl yyeOHol padoThI B sauerhbix B acrtp. yacax
eIMHHUIAX
O01masi TPYA0eMKOCTh THCHHUILIMHBI N0 Y4eOHOMY IJIAHY 3 81
AYAUTOPHBIE 3aHATHSL: 1,8 48
Jlexmmm (Jlek) 0,9 24
[TpakTrueckue 3anustus (I13) 0,9 24
JlaGopaTopus - -
CamoctosrenpHas padora (CP): 1,2 33
Bua UTOroBOro KOHTPOJISL: 3a4ET C OLIEHKOU 3auer c oueHkoi
AHHOTanus pabodeil mporpaMMbl TUCIUTUIUHBI
«O01as 1 HeOpraHm4vecKass XuMusH»
1. eab auCUMIVIMHBI: - (GOPMUPOBAHHWE Yy CTYJAEHTOB IEJIOCTHOTO €CTECTBEHHOHAYYHOTO

MUpPOBO33peHus. Onupasch Ha IOJYYEHHBIE B CPEAHEM IIKOJE XMMHUYECKHE 3HAHUSA, NPOrpaMma
pelycMaTpUBaeT ajibHeiee yriryoieHue COBpEMEHHBIX MPECTaBIEHNH B 00IaCTUXUMUH.
2. B pesyabpTare n3y4eHust AMCUHUIIMHBI 00y4aIOLIUICS 110 POrpaMMe CIeNHATNTEeTA0IAKEeH

Obnadamye clenyrIMUMA KOMIETSHIIHSIMHE:

DopMupyeMble KOMIIETEHIIUU NHaukaTopbl
IMOCTUKEHU S
KOMITeTEeH I

YK-6. Cnocoben onpenensith U peanu3oBbiBaTh  npuopuTeTh|YK-6.1. OnenuBaer cBoy|




COOCTBEHHOM HGHTGHBHOCTI/II/ICHOCO6LIGG COBCPHICHCTBOBAHUSA Ha OCHOBC
CaMOOHeHKI/II/IO6p330BaHI/IH B TCUCHHE BCEH KU3HHU

PECYpChl M WX Tpeebl
(JIMYHOCTHBIE,
CUTyaTUBHEIC,
BPEMEHHBIC), ONITUMAIBHO
MX  UCHOJB3YyeT s
[YCIICHITHOTO ~ BBITIOJTHCHUS]
MOPYYEHHOT03a/1aHUS

YK-8. CnocobeH co3maBaTh W TOAJACPKUBATH OE€30IAaCHBIE YCIOBUS
PKH3HENEATEIbHOCTH, B TOM qUCIIe npu BO3HHUKHOBEHHU
YpE3BbIYANHBIXCUTYALII

YK-8.2.
Wnentupunmpyer
OlaCHbIE U  BPEIHBIC
(dakToppl B pamKax
OCYIIECTBIISIEMOM

e TEIbHOCTH

YK-8.3. BrisiserT
MpoOJIEMBbI, CBS3aHHBIE C
HApYIICHUSAMU  TEXHHKH|
0€30MacCHOCTH Ha
paboyem MECTE;
npeiaracT
MEPONPUITUSX 110
MPEIOTBPAIICHIIO
Ype3BBIYAITHBIX CUTYAIIH

UHTEPIPETHPOBAaTh HW  0000IIaTh
HUPACYETHO-TEOPETUICCKUX

OIIK-1CnocobeHananu3upoBarh,
PE3yJIbTaThI IKCIIEPHUMEHTATBHBIX
HAIPABIEHHOCTU PAa0OT XUMUYECKON

OIIK-1.1.
CucremMaTu3upyer U
QHAIIM3UPYET PE3YJIbTATHI
XHUMUYECKHUX
SKCIIEPUMEHTOB,
HaOI0ICHUH, U3MEepEeHUH,
a  TaKXKe  pe3yJbTaThl
MaTepUaAIOB pacyeToB
CBOICTB BEIIECTB U

OIIK-2 Crniocoben IIPOBOJIUTH XUMHUYECKAN JKCIEPHUMEHT]
CHCII0JIb30BaHHEMCOBPEMEHHOT0000pYy10BaHUs,COOII0Jasi HOPMBI
TEXHUKUOE30MMaCHOCTH

OIIK-2.1. PabGoraer
XUMAYECKIMU
BEIIECTBAMU v
cOOII0ICHNEM HOpM
TeXHUKH 0€30MaCHOCTH

C

OIIK-3 CnocoOeH NpUMEHATh PacdyeTHO- TEOPETHUUECKUE METOJbl s
M3y4eHHsI CBOICTB BEIIECTB W TPOIIECCOB C WX YYAaCTHEM, HCIIONIB3YS
COBPEMEHHOE

porpaMMHoOeo0ecredeHnen0a3bl TaHHBIXITPO(ecCHOHATbHOTOHA3HAUYEHU S

OIIK-3.1. [Ipumensier
TEOPETUYECKHUE U
[MOJTy3MIUPUYECKUE

MOJENIM TMpU PELICHUMU
3aaq XUMHUYECKOHU

HAITPaBJICHHOCTHU

B pesynbrare nzydeHus: AUCUMILIAHBI 00y4atoIUNCs JOKEH:

3namo:
- 3JICKTPOHHOE CTPOSHUE aTOMOB HMOJICKYT;

- OCHOBBI TCOpHU XUMHUYECKOM CBSI3M B COCIMHEHHUIX Pa3HbBIX THUIIOB, CTPOCHUC BCIICCTBA B

KOH/IEHCHPOBAaHHOMCOCTOSHUH;
- OCHOBHBIE  3aKOHOMEpPHOCTH
PaBHOBECHOTOCOCTOSTHUS,

- METO/Ibl ONMCAHUSI XUMUYECKUX PABHOBECUN B paCTBOPaX3JIEKTPOJIUTOB,
- CTPOCHHE U CBOMCTBA KOOPAMHALIMOHHBIXCOCTMHEHU;

MMPOTCKAHU A XHUMHUYCCKUX mponecc

OB u XapaKTCPUCTUKU



- XUMUYECKHE CBOWCTBA JJIEMEHTOB pA3JIMYHBIX TPYNI TEPUOAMYECKOM CHUCTEMBI U UX
BaXXHEUIIINXCOETUHECHNH.

VYmemn:

- BBINOJIHATH OCHOBHBIE XMMUYECKUE OMEPALNH, ONPEIEIATh TEPMOJIMHAMUYECKUE XapaKTePUCTUKU
XUMHYECKUX PEAKIMi U PABHOBECHbBIEC KOHIICHTPAIIUUBEIIECTB;

- UCTIOJIb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHBI, TEPMOJMHAMUYECKUE CIPABOYHBIC JAHHBIC IS
penieHus mpodeccuoHaNbHBIX3a/1a4,

- POTHO3UPOBATH BIVSHHIE PA3IMYHBIX ()aKTOPOB HA PABHOBECHE B XUMUYCCKUX PEAKITUSX.
Bnaoems:

- TEOPETUYECKUMU METOJaMU OIUCAaHUS CBOMCTB NPOCTBIX M CIIOKHBIX BEIIECTB Ha OCHOBE
SJIEKTPOHHOTO  CTPOCHHMST WX  aTOMOB M TMIOJIOKEHUS B  IEPUOJUYECKOM  CHUCTEME
XHMUYCCKHXDIICMCHTOB;

- OKCIIEPUMEHTAIBPHBIMH ~ METOJIAaMHU  OTIPEACIICHUS] HEKOTOPBIX (U3HKO-XMMHUYECKUX CBOMCTB
HEOPraHUYECKUXCOECTUHEHU.

3. Kpartkoe coaep:xanue JucuMiinHbl CTpoeHHe aTOMOB U NePHOANYECKUIT3aKOH.

BoiHOBBIE  CBOWCTBA MaTepUANIBHBIX OOBEKTOB. YpaBHeHHe Je bpoiums. CooTHomieHue
HeomnpeaeneHHoctel ['eiizenbepra. [lonste o xkBaHTOBOW MexaHWKe W ypaBHeHuu lllpemunrepa.
CoBpemernHass (OpMYJIMPOBKA MEPUOINICCKOr0 3akoHA. [lepmomudeckas cucTteMa U €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3allOJIHCHHE OJJICKTPOHHBIX CIIOEB M OO0OJIOYEK aTOMOB B IEPUOIUYECCKOMN
cucreme onemenTtoB J[.M. MenneneeBa. CreneHu OKHCICHUSA. BakHeWIne OKHCIUTEIN U
BOCCTaHOBUTENU. BaxkHeline cxembl MpeBpalieHus BEUIECTB B OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIX
peaKIusx.

XuMH4YeCcKas CBA3b U CTPOCHUE MOJIEKY.I.

KoBaneHTHast CBsSI3b, OCHOBHBIE IOJIOXKEHHS METOAA BaJEHTHBIX CBs3ei. PaccMoTpeHne cxem
NEepeKpbIBAaHUS ATOMHBIX OpOuTaniei npu oOpa3oBaHUM CBsA3ei B MoJieKynax. OCHOBHbBIE MOJOKEHUS
MeToaa MoieKyisipabix opoutanein (MO JIKAO). O6mue cBeeHusl 0 KOMIUIEKCHBIX COCTMHEHUSX,
UX CTpoeHHEe. MeXMONEeKyIsIpHas U1 BHYTPUMOJEKYJIIpHAsl BOAOPOAHAas CBA3b. MIOHHAs CBA3b Kak
MpeAeNbHBIA  clydaid KOBaJeHTHOW CBs3u. OOIMe TPEACTaBICHUS O MEXMOJIECKYIIPHOM
B3aMMOJICVCTBUN: OPUEHTAMOHHOE, MHIYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJICHCTBU.

JHepreTHKa peakuui 1 XHMHYeCKoe paBHOBECHE.

[lonsiTHE 0 XUMHYECKOH TEpMOJMHAMHUKE, TEPMOJMHAMUYECKHE (DYHKUHUHU  COCTOSIHUS
(xapakTepuctuueckue (yHKIHHK). XUMUYECKOe paBHOBecHe. MICTUHHOE M KaxKylleecs paBHOBECHS.
KoHcTanTa XMMHUYECKOTO paBHOBECHS. DJIEKTPOXUMHUECKHUE MPOIECCHI, MOHATHE 00 3JIEKTPOIHBIX
NOTEHIMANaX. DJIEKTPOABIIKYIAs CHUJIAa OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN W KPUTEPHUU
CaMOIIPOU3BOJIBHOTO MPOTEKaHUAIIPOLIECCOB.

PaBHoBecusi B pacTBopax.

[Tpoueccel, comnpoBoXkaaromue o0pa3oBaHUE >KUIKUX HMCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB H
JJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHL. CTENEHb OUCCOLUALMU.
Koncranra mucconmanuu. PaBHOBecHMe B CHCTEME, COCTOSIIENM W3 HACBHILEHHOTO PacTBOpa
MajopacTBOPUMOrO DJJIEKTPOJIMTa M €ro KpUCTauIoB. PaBHOBecHe B pacTBOpax KOMILIEKCHBIX
coeMHEeHU. PaBHOBECHE MCcCONMAN BOABI, HOHHOE NPOU3BENECHHUE BOABI U €r0 3aBUCUMOCTb OT
teMriepatypsl. lIkana pH. I'maponusconei.

CKopocTh peakuii ¥ KaTajns.

[TonsaTne o xumuueckoi kuHeTuke. ONHOCTaJIUNMHBIE U CIOKHBIE PEAKIMU. 3aKOH JIEHCTBYIOIINUX
macc. KoHcranTa ckopoctr peakiuy. MoJIeKyIapHOCTb U MOPSAJOK peaKIMU. 3aBUCUMOCTb CKOPOCTH
peakuuy OT TEMIIEPATYPhl; SHTAIBIINAS AKTUBALMUA. | OMOI€HHBINM U I€TEPOreHHBIN KaTaIus3.

XuMud S- M p- 2JIEMEHTOB.
Bonopoa-nepBslil 31€eMEHT NEPUOANYECKON CUCTEMBI, €0 ABONCTBEHHOE MOJ0KEHUE. DIEMEHTHI 1 -



2 u 13 - 18 rpynn nepuoanyecKol CHUCTEMBl. 3aKOHOMEPHOCTHM B M3MEHEHUHU 3IIEKTPOHHBIX
KOH(QUrypaluui, BEIUYMH PAIUYCOB, 3JIEKTPOOTPULATEIBHOCTH W 3HEPrUM HMOHM3ALMU aTOMOB.
TUNUYHBIE CTENEHU OKUCIEHHsS. XMMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH B
CTPOCHMM U CBOWCTBAaX OCHOBHBIX THUIIOB coeluHeHuH. IIpuponHble coenuHEHUs, IOJIy4YEeHUE
UIIPUMEHEHUE.

Xumus d- u f- 31eMeHTOB.

OneMeHThl 3-12 rpymm MnepuoanYecKod CHUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHH SJIEKTPOHHBIX
KOH(UTYypaluii, BEITUYUH PAJAUYCOB, SHEPTUM HOHM3AIMH, XapaKTEPHBIX CTEMEHEH OKUCIICHHUS,
KOOPJMHAIIMOHHBIX 4YHCell aToMoB. llpupoaHbie coenuHEHHs, TOJYYEHHE U COIOCTaBICHUE
bu3NYECKUX U XUMHYECKHX CBOMCTB MpOCThIX BemiecTB. CTpoeHHEe U CBONCTBA OCHOBHBIX THIIOB
coequHeHU. OcOOCHHOCTH f- 37IEeMEHTOB.

4. O0beM y4eOHOH AU CHUILINHBI

Bceero 1 cemecTp 2 cemecTp
Buabl yueOHoii padoThI B 3au. en.| B akaan. |B 3a4. en.| B akaa. (B 3au4. en.| B akan.
yacax yacax yacax
e TPYAOCMKOCTE 4 5 576 8 288 8 288
MUCHUILIMHBI 110 Y4e0HOMY IJIAHY
Konraktnas patora (KP): 9 320 4,5 160 4,5 160
Jlexuu (JIek) 3,6 128 1,8 64 1,8 64
[TpakTiueckue 3anstus (I13) 1,8 64 0,9 32 0,9 32
JlaGopaTopusie padoTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrosiTesibHasi padora (CP) 5 184 2,5 92 2,5 92
CaMocCTOsITeIbHOE U3YUCHHE 5 184 25 92 25 92
A3J1CJIOB JUCIUILINHBI
Buja KOHTPOJIsSI: IK3aMEeHbI 2 72 1 36 1 36
Bcero 1 cemecTp 2 cemecTp
. B
Buabl yueOHoii paboThI B 3au. e, acTponom. [B 3au. e, B acrp. | B3au. | B acrp.
yacax e, yacax
yacax
g TPYIOEMEOCTL 432 8 216 8 216
IV CHUILINHBI 10 Y4e0HOMY ILIaHY
KonrakTHas patora (KP): 9 240 4.5 120 4.5 120
Jlexiuu (JIek) 3,6 96 1,8 48 1,8 48
[TpakTiueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
JlaGopaTopusie padots (JIP) 3,6 96 1,8 48 1,8 48
CamocrositesbHas padora (CP) 5 138 2,5 69 25 69
CaMocCTOsATeIbHOE U3YUCHUE 5 138 25 69 25 69
a3/1eJI0B JUCIUILINHBI
Bua kontTpoas: ’k3amennl, KP-2 2 54 1 97 1 97
cemecTp

AHHOTaNUs yueOHOU MPOrpaMMBbl TUCIUTUIMHBI
«AHAJIMTHYECKASA XUMHA»
1. leasb (ucuMNIMHBI: - TpUoOpeTeHre 00y4aloIUMUCS 3HaHUN MO0 OCHOBHBIM TIpyIMIaM METO/I0B
XUMHYECKOTO  aHaiu3a, Haumbojee IIUPOKO  NPUMEHSEMbIX B  IMPOMBINUICHHOCTH H
UCCIIeIoBaTeIbCKOW paboTe, a Takke KOMIIETEHLNH, HEOOXOMUMBIX XUMHKaM-TEXHOJIOTaM BCeX
CIELNAJIBbHOCTEN IS PEIICHHS] KOHKPETHBIX 33/1a4 XMMHUYECKOTOaHAIN3a.

2. Bpe3yabTaTen3y4eHUsiIU CHUILINHBIO0YYAIOIIMICATIO POrpaMMe crieluaauTeTa J0JIKeH:



Obradamye ClenyOIMUMA KOMIETEHITHSIMHE:

@opmupyeMble KOMIIETEHIIUH

NHauKaTOpHI NOCTHKEHUST KOMIIETEeH Ui

VK-6. CriocobeH omnpeaenith U peaan30BbIBATH
[IPUOPUTETHI COOCTBEHHOM
e TEIbBHOCTUHICIIOCOOBI €€ COBEPILIEHCTBOBaHMUS
Ha OCHOBE CAMOOLIEHKH HMOOpa30BaHMs B TEUECHUE

YK-6.1. OrieHuBaeT CBOM pecypchl U UX MPEACIIbI
(JIMYHOCTHBIE, CUTyaTUBHBIE, BPEMEHHBIE),
ONTUMAJIbHO MX HCIOJB3YeT Ui YCIEHIHOTO
BBITTOJIHEHUS] TOPYYEHHOTO

BCEH )KM3HU 3aiaHus
VK-8.2. UnenTuduuupyer omacHble U BpEIHBIC
aKTOPBI B amMKax OCYILIECTBIISIEMOM
YK-8. CmocobeH co3maBath HOI[I[ep)KI/IBaTB(b p P ym
NesTebHOCTH
0e30MacHbIe YCIOBUS KU3HEICATEIbHOCTH, B TOM
. YK-8.3. BriaBnsger npo0iieMbl, CBA3aHHBIE C
YUciIe TPU  BO3HUKHOBEHHUH  YpPE3BBIYANHBIX
. HapyIICHUSIMU TEXHUKH 0e301macHOCTH
CUTyalui

Hapabo4yeM MecTe; NpeJlaraeT MEepOIpUITUSX|
[TOIIPENOTBPALICHUIO YPE3BBIYANHBIX CUTYALMI

OIIK-1Cnocobenananusuposare, OIIK-1.1. CucrtemaTu3upyeT U aHaIU3UpPYeET

WHTEPIIPETHPOBATh H  0000MIaTh  PE3YNIbTATHI

[PE3YIIbTATHI XUMHUYECKHIX IKCIIEPUMEHTOB,
PKCIIEPUMEHTAIbHBIXUPACUETHO- . .

. HaOJI0ICHUH, U3MEPEHHM, a TaKKe pe3yNbTaThl

TEOPETUICCKIUXPAOOTXUMUYECKOM .

[pacdeTOB CBOWMCTB BEIIECTB M MATEPHAIIOB
HAPaBIEHHOCTU

./OIIK-2.1. PaboTaeT ¢ XUMUYIECKIMH BEIICCTBAMU
OIIK-2 Cnoco0eH MpOBOAUTh XUMHUYECKHUH

C cOOJII0/IEHHEM HOPM TEXHUKU 0e30MacCHOCTH
PKCIIEPUMEHTCUCIIONB30BAHUEM  COBPEMEHHOTO .

OIIK-2.3. IIpoBomuT wHcCICIOBAaHUS CBOWCTB
000opynoBaHus, COOJMIOAasi HOPMBI  TEXHUKH

BELIECTB W MAaTepuajoB C HCIOIb30BaHHUEM
0e30MacHOCTH

COBPEMEHHOT0 HAYYHOTO 000PYIOBaHUS
OIIK-3 Cnoco0eH  OpUMEHSTh  PacyeTHO-

TCOPCTUUCCKHUEC MCTOABI IJId HU3YUYCHUA CBOMICTB
BEIIIECTB U MPOIIECCOB C UX Y4aCTUEM, UCIIONb3Ys
COBPEMEHHOE
MporpaMMHOe00ecTiedeHnen0a3bIJTaHHBIX
Mpo(EeCCHOHAIBHOTO Ha3HAYCHHS

OIIK-3.1.  [IpuMeHseT  TEOpeTHYECKHE M
MOJIySMIIUPUYECKUE MOJENN NPU PELICHUU 3a]a4
XMMHYECKON HANPABIECHHOCTH

B PE3YIbTATC U3YUCHUS NJUCHUIIIINHBI 06y11a101111/n71c51 JOJIKCH:

Suame:

OCHOBHBIC TIOHSTHUS, TEPMHUHBI, METOABl M TMPHUEMbl KAUYeCTBEHHOTO W KOJIMYECTBEHHOTO
XUMHYECKOTO aHaIN3a, TEOPUI0 XUMUYECKUX U (DU3UKO-XUMUYECKHMX METOJIOB aHalln3a, MPUHIIUITHI
paboOThl OCHOBHBIX MPHUOOPOB B (PHU3UKO-XUMUUYECKHUXMETO/1aX;

Ymems:

- TPUMEHATH MPHOOpPETEHHBbIC MPAKTUYECKHE HABBIKM B MPO(PECCHOHAIBHON AEATeIBHOCTH IS
pelieHus: KOHKPETHBIX 3ajad; BIAJCeTh: MOHUMAHUEM I€JIeH U aJITOPUTMOB XMMHYECKOTO aHan3a,
crocobaMu pelieHus] aHATUTUYECKUX 3a]a4, OIEHKOH BO3MOXKHOCTEH Ka)KJIOro METOoJa aHaiu3a,
OCHOBaMH METPOJIOTUYECKON OIEHKH PE3YIHTATOB KOJIMYECTBEHHOTO XUMHUYECKOTOAHAIIN3A,;
Bnaoemw:

MOHUMAaHWEM IIeJIel W aJTOPUTMOB XMMHYECKOTO aHAIM3a, CIIOCO0aMH pEeIIeHUsT aHATUTHIECKUX
3a/1a4, OLIEHKON BO3MOYKHOCTEH Ka)XOTO METOJa aHalli3a, OCHOBAMU METPOJOTUYECKOM OILIEHKHU
Pe3yabTAaTOB KOJTMYECTBEHHOTO XUMHYECKOTOaHATH3a;

- umems npeocmagjieHue O €AVUHOW JIOTMKE XWMHYECKOTO aHajin3a, O MHOT0OOpa3vH METO/OB
XUMUYECKOTO aHajdnu3a M O KOHTPOJIE KauecTBa PE3YJIbTaTOB KOJWYECTBEHHOTO XHMHYECKOTO
aHanus3a.

Coneprkanne pa3iesoB AUCITUTUTHHBI «AHATUTHYECKAsT XUMUS

Monyas 1.



KavecTBeHHBII aHAIN3

[TonsaTHe 00 aHAIMTHUYECKOW XMMHUM M KAueCTBEHHOM XHMHMYEeCKOM aHanu3e. OpraHuyueckue
AHAJIUTUYECKUEPEATreHTBHI.
3amaun aHATUTUYECKOH XUMHH. OJEMEHTHbIH, (a30BbId, (QyHKIMOHANBHBINA aHamu3. [Ipumeps
onpeneneHuil. Anamutudeckuii curHan (AC) Kak HOCUTEIb KAauyeCTBEHHOW W KOJIMYECTBEHHOU
uHpopmanuu 00 oObekre aHanuza. OcCHOBHbIE TpeOOBaHMSA, NPEABABISEMBIE K METOAaM
xumuueckoro ananuza. llpegen oOnapykenusi. M30uparenbHOCTh UM CHOCOOBI €€ TOBBIIICHHUS.
VYcnoBus BBINOJIHEHUS ONPEEIEHUNH. XHUMUYECKHE peakuuu (IrpynmnoBble, OOIIME, YacTHbIE).
AHanutuueckas (opma, aHATUTUYECKUE NpPU3HAKU. AHATUTHUYECKHE KiIacCu(UKAlMU KaTHOHOB U
AQHUOHOB, OCHOBAHHBIE HA PEAKLUAX OCAXKJIEHUSA. AHAIUTUYECKUE IPYIIbl HOHOB U NEPUOANYECKUN
3akoH /.M. MenpaeneeBa. CucteMaTHyecKuii U ApOOHBIM aHAIW3 HA MPUMEPE CMECH KaTHOHOB.
KauyecTBeHHBIN aHANM3 HEM3BECTHOTO BENIECTBA. XUMHYECKHE U (DU3UKO- XUMHUYECKHUE METOJIbI
aHanuza. [loHsTre 0 OMOXUMUYECKUX, OMOJOTMUYECKUX U KHHETHUECKUX METOAaxX aHaJIu3a.

Opranuyeckue aHaIUTHYECKUEPEAreHThI
Oprannueckue ananutuueckue peareHTsl (OAP) B aHanmusze HEOpraHMYECKUX  BEIECTB.
Knaccudukanms OAP mo tumy peakuuii ¢ Heopranmdeckumu HoHamu. KomruiekcooOpasyromime
OAP u crpoeHue HMX MOJEKYT: (QYHKIHOHATbHO-aHAIUTHUYECKAsh TPYNIUPOBKA U aHAIUTUKO-
aktuBHas rpymnmna. OcoOeHHOCTH M mpeumymiecTBa ucnoib3oBanus OAP, obmactu nmpuMeHEHHsI.
[Ipupona xumuueckoil cBsi3u B koMmiuiekcax OAP ¢ noHamu MeTamioB U €€ IPOsBICHHE B OKPACKe
komIuiekcoB. Peakmuu OAP ¢ xpomodopubimu 3nemenTamu. OAP — ocamutenn. PactBopuMocTh
OAP u uX KOMIUIEKCOB C METajlyIaMU B BOJAE M OpraHuueckux pacrBoputensx. IIpumenenue OAP
JUISl aHAJTUTUYECKOTO KOHIIEHTPUPOBAHUSI.

PaBHOBECHS B TOMOT'€HHBIX U F'€TEPOr€HHBIX aHAIUTHYECKUX cucTeMax. KOHCTaHThI paBHOBECHS.
OcHoBHbIE THUNBl peakiuil, mnpuMmeHseMblx B AX (KHCIOTHO-OCHOBHBIE, OKHCIUTEJIbHO-
BOCCTAHOBJICHHSI, KOMIUIEKCOOOpazoBanus, ocaxaeHus). CocTosiHie HOHOB B pacTBope. KoHCTaHTHI
paBHOBECHS: TEPMOJAMHAMMYECKHE, KOHLIEHTPALlMOHHbIE, YCIOBHbIE. (MDaKTOpbI, BIUSIOLIME Ha
XUMHYECKOe paBHOBecHE (KOMIUIEKCOOOpa3oBaHUe, 00pa3oBaHHE MajiopacTBOPHUMOIO COCTUHEHHUS,
U3MEHEHHUE CTENEHU OKHCIIEHUS, MPUPOAbl PACTBOPUTEINS, MOHHON CHUJIBI PAcTBOpa, TEMIEPATYpPHI,
COJIEBOT'O COCTaBa PacTBOPA).

PaBHOBecusi aHAIMTUYECKU Ba)KHBIX MPOTOJUTHYECKUX CHCTEM. BOJHbBIE M HEBOJHBIE PACTBOPHI
CHJIBHBIX U CJTAObIX KUCJIOT U OCHOBaHMM. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH, UX B3aUMOCBS3b.
['unponus m ero ucnonab30BaHME B KaUECTBEHHOM aHalM3€. YpaBHEHUE MaTepUalbHOro OajiaHca.
Beruncnenune pH pactBopos. I1oaunpoTOHHBIE KUCIOTHI U MOJIMOCHOBHBIE OCHOBAHMSI. XUMHUYECKHE
U (PU3UKO-XUMHUYECKHE METO/IbI onpeneneHus: pH pactBopos.

BydepHbie pacTBOpHI, UCHONb3yeMble B XMMHYECKOM aHallM3e, MX COCTaB, CBOMcTBa, pacuer pH.
Bbydepnas eMkocTh, 06acth 0y eprupoBaHusi, IPUMEHEHNE B AHATUTHUECKON XUMUU.

PaBHOBecuss B peaknusx — KoMmIuiekcooOpa3oBaHus. KoOHCTaHTBI  paBHOBECHS — Ipoliecca
KOMILIEKCOOOpa30BaHus: CTyIlEHYaThIE, o0uiye,  yCJIOBHBIE. [Ipumenenune  peakuui
KOMIIJIEKCOOOpa30BaHUs B KaueCTBEHHOM aHaju3e U A MacKUpoBaHMS HMOHOB. PaBHOBecus B
reTeporeHHbIX cucremax. [IpousBeaenne pacTBOPUMOCTH.

Monyas 2.

XapakTepucTHKa METO10B KOJTHYECTBEHHOI0 aHAJIN3A

MeTtponoruueckue OCHOBbI XUMUYECKOTOAHAIN3a
OCHOBHBIE METPOJIOTMYECKHUE XaPAKTEPUCTUKN METOI0B U METOAMK: YyBCTBUTEIBHOCTh, TOUHOCTH U
MPELUU3UOHHOCTb, HM30MPATENbHOCTh, AKCIPECCHOCTh. [lorpemHocTy W HEOMNpeIesIeHHOCTH
n3Mepenuil. Tounocts. Buael norpemnocrei. CiayvaiiHasi IOrpeIHOCTb, €6 UHTEPBAIbHAS OLICHKA.
Craructuueckast oleHka npenn3noHHocTd. CucremaTudeckas norpenrHocts. OCHOBHbBIE CIOCOOBI €€
otieHKU. [IpaBUIBHOCTH PE3y/bTaTOB XUMHUECKOTO aHaJN3a U CcrlocoObl ee oneHku. [Ipencrapnenue
pe3yNbTaTOB KOJMYECTBEHHOTO XHMHUYECKOro ananuza. OCHOBHas MaTeMmaThyeckas MoJeb
IIPEJICTABICHUs PE3YJbTATOB XUMHYECKOro aHaiu3a. [IoHSATHE O perpecCMOHHOM aHaiau3e, €ro
NPUMEHEHNE B aHAIUTUYECKON XUMHH.

KucnorHo-ocHOBHOE THTpOBaHHE. MeToAbl MHAMKALMU KOHEYHOW TOYKM THUTPOBaHUA. MeTonbl
KOJIMYECTBEHHOT0 aHanu3a. TpeboBaHUsl, TPEeabABIsIEMble K XUMUYECKUM PEAKIUSIM B XUMUYECKOM



aHayM3e. DTanbIKoInYecTBeHHOroonpeaenenus. Otoopnpoosl. [ IpencraBuTensHOCT pe3ynabTaToOB
aHayu3a.
Tutpumerpuueckue Metobl ananusa. [Ipunuun tutpumerpun. Pacuersl B Tutpumerpun. CriocoObl
TUTpOBaHUsA. TUTpoBaHue U ero stamnbl. ['paduueckoe n300pakeHue mpolecca TUTpoBaHUs. Bujibl
KpUBBbIX THUTpoBaHUs. CKadyoK THUTPOBaHMS, TOYKa OHKBHUBaJeHTHocTH (TD), KOHe4yHass ToOuKa
tutpoBanus (KTT). IlepBuuHbie W BTOPHUYHBIC CTaHAAPTHL. AHAIUTUKO-METPOJIOTHUYECKAS
XapaKTePUCTHKA TUTPUMETPUYECKHX METOJoB. Kriaccudukamuss TUTPUMETPUUYECKHX METOJOB
aHaJIM3a.
CyuHocTh METO/a KHCIOTHO-OCHOBHOTO TUTpoBaHHs. Pacuer u mnoctpoenue pH —kpuBbIX
KHUCJIOTHO-OCHOBHOTO  TUTpoBaHus. CnocoObl uaentuduxamuun KTT. KucnotHo-ocHOBHBIE
WHUKATOPBI, MEXaHU3M W3MEHEHUS OKpacKu HHIuKaropa. MHmukaTtopHbie ommbOku. [lokazarens
tutpoBanus (pT). [IpaBuio BeiOOpa HHAMKATOPA MO TEOPETUUECKUM KPUBBIM TUTpoBaHus. [Ipumepnl
JIBYXIIBETHBIX U OJIHOLIBETHBIXUHIUKATOPOB.
HNuctpymenTanbabie ciocoObl yetanoBieHus KTT B tutpumerpudeckom ananuse. Peructpamms AC
B PA3JIMYHBIX BUJIaX TUTPUMETPUUYECKOTO aHAIM3a: MOTEHIIMOMETPUUECKUHN, KOHTYKTOMETPUYECKHM,
aMIEPOMETPUUYECKUIN M ONTUYECKHI CITOCOOBI. PaccMOTpeHre KOHKPETHBIX MPUMEPOB OMpeIeICHUH.
OKHCIUTENbHO-BOCCTAHOBUTENbHOE TUTpOBaHME. [IpuHIMI MeToma M €ro NpakTUYECKOoe
UCIIOJIb30BaHUE.
OO0mmas xapakTepuCcTUKa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX (pell-OKC) MeTo0B. OKHCIUTENbHO-
BOCCTAHOBUTEIBHBIM TMOTEHIMAI W OKUCIUTEIHbHO-BOCCTAHOBHUTENIbHAS peakiusi. DakTopsl,
BJIUSIONINE HA BEJIMYHUHY OKUCIUTEIHHO-BOCCTAHOBUTEIHHOTO MOTEHIMANa. KOHCTaHTBI paBHOBECHS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI M UX HCIOJIb30BAHHE B PEA-OKC METOoJax.
ConpspokeHHble peakuud. BpiOop TUTpaHTa B ONTUMANbHBIX YCIOBUSX TUTpoBaHUs. Kpusbie
OKHCITUTEIHbHO-BOCCTAHOBUTEILHOTO THUTpOBaHUsA. DakTopbl, BIUAIONIME HA BEJIUYMHY CKauka
kpuBoil TutpoBanusa. Muaukamus KTT xumudeckumu U GpU3MKO- XUMHUUECKUMU METOIAMHU.
ITepmanranaromerpus. XapakKTEpUCTUKAMETOAA. Y CJIOBUSL  IIPOBEICHUS
nepMaHraHaTOMETpUYECKUXomnpeaeneHuii. BemecTBa,onpenenseMpie epMaHTaHATOMETPUUYECKIM
MeToI0M. JIOCTOMHCTBA U HEAOCTATKUMETO/1a.
HNono- u nonumerpus. XapakTepucTUKa METOAOB. Y CIIOBHSI ITPOBEACHUS MOA0- U MOJAUMETPUUYECKHUX
tuTpoBaHuil. OnpezensemMple BemecTBa. JJocTonHCTBa U HEJOCTaTKU METO/IOB.
AHanuTHYecKue OCOOEHHOCTHM JPYTUX  METOJOB PEI-OKC THUTPOBaHHS (XpOMaTOMETpus,
OpoMaromeTpusi, BaHAJAATOMETpHs, IepuMeTpus). lIpuMepbl NPAKTUYECKOTO MCIOJIb30BaAHUS
METO/I0B OKHMCIIEHUSI-BOCCTAHOJIEHUS B aHAJIN3€ HEOPTAHUUECKUX U OPTAaHUYECKHUX BEILIECTB.
Kommnexkconomerpuueckoe TutpoBanue. [IpuHIum MeToa v ero NpakTH4eCKoe UCIOIb30BaHUE.
[IpumeHeHre peakuuii KOMIUIEKCOOOpa3oBaHUs B XMMHUYECKOM aHanuze. Heopranuueckue u
opranuueckue  Jsuranapl.  Kommuiekcombl u ux  cBoiictBa.  OcoOEHHOCTH  peaKIUH
KOMIUTIEKCO0Opa3zoBaHus (xenatooOpazoBanus) noHoB MeTamwioB ¢ DJ[TA. YcinoBHbIE KOHCTAHTHI
YCTOMYMBOCTH KOMILIEKCOHATOB M HUX IpakTHYecKoe ucmosb3oBaHue. OCOOEHHOCTH BbIOOpa
ONTUMAJIbHBIX YCIOBUUKOMIUIEKCOTPUYECKOTOTUTPOBaHUA. KpuBbIE KOMILIEKCOHOMETPUYECKOTO
TuTpoBaHusA. DaKkTOphI, BIUSIOMNE HA BETUYMHY CKayka TUTpoBaHHs. CrmocoObl YCTaHOBJICHUS
MOMEHTa YKBUBAJIEHTHOCTH. MeTaJUIONHAUKATOPBI, CYIITHOCTh X JAeHcTBUs. BeIOOp HHIMKATOpA IS
KOHKPETHOTO ciiyyass TUTPOBAaHUS. AHAIUTHYECKHE BO3MOXKHOCTH KOMILIEKCOHOMETPUYECKOTO
TUTpoBaHus. lIprMeHeHNEe KOMIUIEKCOHOB B KAau€CTBE MACKHPYIOLIMX areéHTOB B AHAJIMTUYECKOU
XUMUH.

I'paBumerpuueckuii aHanu3. IlpuHIMOD MeToma W €ro MPaKTUYECKOE UCIOJIb30BaHUE.
OcanuTenbHOETUTPOBAHE.
Peakuuu ocaxneHuss B KOJIMYECTBEHHOM aHaiuie. ['paBumerpuueckuil aHanu3. CymiHOCTH
IrpaBUMETPUYECKOTO HeopraHudeckoro ananuza. OcaxaaemMas M TpaBUMETpUuYecKas (QOpMBI;
TpeOOBaHUs, MPEAbSIBIIEMble K HUM. BaxkHeiIne 3Tanbl rpaBUMETPUUYECKOTO aHanu3a. MexaHu3m
oOpa3oBaHusi ocagkoB. DakTOphl, BIUAIOIIME HA MOJHOTY OCaXACHUS. 3arpsA3HEHUS OCaJKOB.
Brei6op pearenta-ocaautens. HeopraHuueckue W OpraHUYECKHE OCAIUTENH B TPAaBUMETPUUYECKOM
aHaimze. TeopeTnmueckoe OOOCHOBaHME  BBIOOpAa  ONTUMANbHBIX  YCIOBUH  OCa)XIEHUSA
KPUCTATMYECKUX U aMOp(HBIX ocaakoB. [lomydeHne rpaBUMeTprIeCKON(OPMBL.



Hcrounnku mnorpemHocTed. TOYHOCT M IYTH IOBBIILIEHUS TOYHOCTH TI'PAaBUMETPHUUYECKUX
onpeneneHui. Beuncnenus B rpaBUMeTpuyYecKoM aHanu3e. KoHKpeTHble mpUMEpbl MPAKTUYECKUX
olnpeaeneHui. Hocrouncraa u HEJ0CTaTKU IrPaBUMETPUYECKOIO aHaJIn3a.
OJneKTporpaBUMeTpuuecKuil aHanu3. CylHOCTh METOAA OCAJUTEIBHOr0 TUTpOBaHUs. MHaMKaTopsl
UCIIOJIb3YEMBIE B 3TOM MeTo/ie. [IpuMepbl KOHKPETHBIX ONPEEIICHUH.

Monyas 3.

IIpoGooTdop U MPo6ONOATrOTOBKA.

[Tonstne mpoObl. Buuel 1pod: ToueuHas, TeHepalbHas, MNPOMEKYTOYHas, JabopaTopHas,
KOHTpoJbHasg. OTOOp mpoObl chimyunx MatepuanoB. lIpoGomoaroroka. ®opmynsr Puuapnaca-
Yeuorra u Jlemonnma — Xanshepaans. Otéop mpod B TBepAblx Marepuanax. Oréop mpoObl B
KHUJIKOCTSIX, IPHPOTHBIX U CTOUHBIX Bojax. OTGop mpoOsl B razax.

Mertonbl BCKpbITHs TIpo0. PasioxeHne mpoObl «MOKPBIM» U «CyXuM» crocobamu. CrienuanbHbIe
METO/BI Pa3JI0KEHUS: TEPMUUECKOE PA3JIOKEHUE, TUPOTUAPOIIU3 U MUPOIIH3.

Monyas 4.

MeTtoabl pa3jaejieHus U KOHUEHTPUPOBAHMSL.

NunuBuayanpHOE W TPYNIOBOE  KOHIGHTpHpOBaHHWE. AOCONIOTHOE W OTHOCHUTEIBHOE
KOHLIEHTpUpoBaHue. KoJMuecTBEHHbIE XapaKTEPUCTUKU METOJla KOHLIEHTpupoBaHus. lIpumepst
MCIIOJIb30BaHMS METOJ0B KOHUEHTPUPOBAHUS. VIcronb30BaHNEe METOJOB MAaCKUPOBAHHUS, OCAXKICHUS
U COOCAXJEHMs Il KOHUEHTPUPOBAHMS U pa3fesieHus BewlecTB. [Ipumepsl onpenenenuii. Meron
OKCTPAKIIUM U €r0 OCHOBHBIC XapaKTEPUCTUKU. Xpomarorpaduyeckue M COpOIUOHHBIC METOIBI.
Mertoa ¢noranuu. [Ipumeps! onpenenecHui.

Kypc «AnaiuTnuyeckas xumus». Y. I1.

Bsenenne B DXMA

OXMA — cocraBHas yacTb aHaauTH4YecKOM xumuu. Knaccudukanus Gpu3nKo-XxMMUYECKHX METOJI0B
aHain3a. AHaJIUTUYECKHI CcUTrHal Kak UWHQopMmaTtuBHas (YHKIMS cocTaBa  BEILIECTBA.
OtHocurenbHbll Xapaktep usmepeHnid B ®XMA. Otanossl. JIMHEMHBIN Tuana3oH ONPEENIIeMbIX
KOHIEHTpalui. YyBCTBUTEIBHOCTh MeTO1a. BepxHuil u HuxkHUI nipenensl oOHapykeHus. @opmyia
Kaiizepa. MeTonbl KOJIMYECTBEHHBIX M3MEPEHHMH (BHEIIHET0 W BHYTPEHHEIro CTaHAapTa, J0OaBOK,
TUTpoBaHus, tudpdepeHmanbabie MeTopl) B DXMA, ux XapakTepucTUKa U YCIOBUS PUMEHEHUS.
AHaJIUTHYECKHE U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

Monyas S.

CrnexkTpajibHbIC METOABI AHATH3A.

[TonydyeHne XHWMHUKO-aHAIUTHYECKOM WHGPOpMAMM TpU B3aUMOJECHCTBUU 3JIEKTPOMATHUTHOTO
U3TydyeHus: ¢ BemecTBoM. Kiaccu@ukanusi CHEKTpajdbHBIX METOAOB aHaiu3a. ATOMHas U
MOJIEKYJISIpHAs CTIEKTPOCKOMHsL. AOCOPOIIMOHHBIE U YMUCCHOHHBIE METO/bI aHAIN3A.
ATOMHO-?MHUCCUOHHBIH CIEKTpalbHBIA aHanu3. TeopeThyeckne OCHOBBI AaTOMHO-IMHUCCHOHHOTO
CHEKTPAJIbHOTO aHanu3a. Buael 1uiasM. ATOMHO-3MHCCHOHHBIE JIMHEHYATbhle CIEKTPHI. 3aluch
CHEKTPaJIbHBIX JIMHUNH B BHJE TepMOB. CXeMbl 3JIEKTPOHHBIX IEPEXOJ0B B aToMe IIEI0YHOIO
Mmetaina. Pacnpenenenne bonbpimana. @akTopel, BIMAIOIIAE HA MHTEHCUBHOCTH CHEKTPAJIBHBIX
muaui. [lporeccsl monmzamuu u camonornomieHuss. @opmynsl Caxa u Jlomakuna — IllaiiGe.
CriekTpanbHble MPUOOPHI U CHOCOOBI PETUCTpAIMM CHEKTpa (BU3YyalbHBIH, (oTorpaguueckuili u
dorornekrpudeckuii). KauecTBeHHBII aHanmu3, pacmii@poBKa SMUCCHOHHBIX CIIEKTPOB U
UICHTUQUKAIMS DJIEMEHTOB MO MX chnekrpaM. KoauuecTBeHHble MeToabl aHanuza. [IpakTuka
ATOMHO-3MHUCCHOHHOM CHEKTPOCKONUHU. XUMHUKO-CIIEKTPAJIbHbIE METO/IbI AHAJIN3A.
ATOMHO-?MHCCHOHHAss (OTOMETpHsl IJIaMEHU. Buabl HHU3KOTEMIEpaTypHBIX IUIa3M H  HUX
xapaktepucTtika biok-cxema miameHHoro ¢goromerpa. Bo3MokHOCTH MeTOAa M €ro OrpaHUYEHUS.
AHUOHHBIA W KaTHOHHBIM 3(dekTbl. MeToabl KOJMYECTBEHHBIX OIpe/esIeHuil B IJIaMEHHOM
dbotomerpun. [Ipenen obHapyKeHUS, BOCTIPON3BOUMOCTD, CEJIEKTUBHOCTh. O0IacTUIIPUMEHEHUS.
AToMHO-abcopOronHast criekTpodoromerpus. OOmias xapakTepucTuka wmerona. llormomenue



AJIEKTPOMArHUTHBIX ~ BOJH  CBOOOJHBIMM  aroMamMu. brok-cxema mpubopa. McTouHuMKH
MOHOXPOMaTHUYECKOro u3iaydeHuss. CrocoObl aToMu3anuu MpoObl. MoaynasTop, ero Ha3HaueHHE.
N36upatenbHOCTh, JOCTOMHCTBA M HEAOCTATKU MeToa. CpaBHEHHE aHAIMTHYECKUX XapaKTEPHUCTUK
METO/I0B aTOMHOM a0COpOLIUU U ATOMHOW AMHUCCHUH.

MonekyisgpHasgs ~ CHEKTpocKonusa.  MeToabl  ONTHYECKOW  MOJIEKYJSPHOM  CHEKTPOCKOIIHH.
[TornonieHne 3JIEKTPOMATHUTHOIO M3JIYYEHHsS MOJIEKYJIaMHU. ODJIEKTPOHHBIE IEPEXOIbl U CIEKTPBI
TOTIIONICHHST MOJIEKYIT. CXeMbI MIEKTPOHHBIX IIepex010B. CpaBHEHNME aHATHTHICCKIX cHrHanoB d-d”
IepexoI0B, MEPEX00B C MEPEHOCOM 3apsija W T-T MepexojoB. 3akon Byrepa- JlamGepra-Bepa.
Mousipabiii - ko durment mnornomenus CrnocoObl ero ompeneneHus. ONTUMH3AUA  YCIOBHI
aHATUTHYECKUX ompeneneHuii. Beidop cBerodunbTpa. KOHTPaCTHOCTh aHAIMTHYECKOW pEaKIHH.
Ortkiionenus ot 3akoHa byrepa-JlambGepra-bepa. CpaBHeHue hoTomMeTpun U CHEKTPOPOTOMETPHH.
AnmapaTypa Ui CHeKTpo- U (OTOMETPHUECKUX H3MEpEeHUH. XapaKTepuCcTUKa (HOTOMETPHUUECKUX
METOOB aHanu3a. M30uparenbHOocTh B crnekTpodoTromMerpun U ee oOecrneueHue. IlpuHimn
QJITUTUBHOCTH TIOTJIOUICHUS. AHanu3 OHHApPHBIX PpAcTBOPOB AJEKTPOJIUTOB. TOYHOCTE U
BOCIIPOM3BOAMMOCTb  pe3yJbTaToB  (OTOMETpUUecKuX  omnpeneneHuil.  Auddepenumansuas
doromerpus. MeTox OnHO- W ABYCTOpOoHHeH nuddepeHmmansHol  (oTomerpun. MeToas
CHEKTPO(POTOMETPUUECKOIO TUTPOBAHMUSL.

TypObunumerpuueckuii U HederoMeTpuUecKUil MeToabl aHanu3a. PaccesHue cBera QUCHEPCHBIMU
yactuiaMy. CBsi3b ONTHYECKOM IJIOTHOCTH ¢ KOHLEeHTpauuei. KoapduurueHT MyTHOCTH pacTBOpa.
Teopernueckue OCHOBBL. YpaBHeHue Poanes. TpeOoBaHUs mNpeabsABIsSEMblE K HCIOJIb3YEMbIM
peakuusaM. TypOunumeTpudeckuii KHHETUYECKUH MeTo. BO3MOXHOCTH METO/I0B.
JlromMuHECHIEHTHBIE MeTonbl aHanmm3a. Dmyopecuenuus u  ¢pochopecuenuus. [Ipumenenue
JHEepPreTu4eckoil nuarpamMmbl SIGJIOHCKOrO IpU PACCMOTPEHUM CHHIVIET-CUHIVIETHBIX U CHHIJIET-
TPUILIETHBIX 3JIEKTPOHHBIX mepexonoB. KonebaTenbHas penakcauys W BHYTPEHHSISI KOHBEpCHS.
KBaHTOBBII U 3HEpreTHueckuil BoIXo1pl. PakTOPbI, BIUAIOLIME HA MHTEHCUBHOCTD ()IyOPECLEHIINH.
TemmieparypHoe Tymenue ¢iayopecuenun. [Ipasuno Crokca-Jlommens. CBsi3b CTPOCHUS MOJIEKYJIBI
OpPraHHUYECKOTO COEIUHEHUS C €ro CIIOCOOHOCTBIO K (yopecieHuuu. 3epKaiabHas CHUMMETpPHUs
CIEKTPOB IMOTJIOIIEHUS M H3iIydeHHs. 3axkoH BasuioBa. @iyopecleHIMs U CTPOECHHUE MOJIEKYII.
Cxema QuyopuMeTpu4eckux Hu3MepeHuil. BpiOop NEepBUYHOrO W BTOPUYHOIO CBETO(UIBTPOB.
KonnuectBennsiit ananu3. Konnentpamonsoe tymienune. O0mas XxapakTepucTUKaMeTo/1a.

Monyas 6.

DJIEKTPOXUMHYECKHE MeTOIbI AHATU3A.

Knaccudpukanms OXMA. Krnaccudukamuss dIEKTPOAOB M DIEKTPOXUMHUYECKUX  sTUEEK.
[onsipuzyemble W HEMOJSIPU3yeMble DJEKTponabl. BonbprammnepHsie KpuBbie. lcmoib3yembie
XUMHYECKHE M DIIEKTPOXUMHUYECKHE peaklnH, TPeOOBaHUA, MPEABABISEMBbIE K ITHUM DPEAKIIHSIM.
Bosmoxnoctu OXMA.

Kongykromerpus.  OOmas  xapakTepucTHKa  MeTofa.  YJenbHas U OKBUBAJICHTHAs
AJIEKTPOIIPOBOTHOCTE  pacTBOpoB.  [lomBmwxkHOCcTH  WOHOB. [IpsiMas  KOHAYKTOMETpUS |
KOHAYKTOMETpUYeckoe TUTpoBaHUe. KpuBbie TuTpoBaHusa. DakTOphI, BIAMSIONIMNE HA XOJ KPUBBIX
TUTpOBaHWA. [IpHHIMIHATBHAS CXEMa YCTaHOBKM JUISI KOHIYKTOMETPHUYECKHX HW3MEPEHUH,
UCTIONIb3yeMble  3JIEeKTpoJbl. BO3MOXXHOCTM MeToJa, JOCTOMHCTBA, HEAOCTaTKU. [Ipumepsl
onpeneneHuii. BricokodactorHoe TuTpoBanue. OcoOeHHOcTH Merona. lIpwHIUMNHManNpHaAs cxema
ycTaHOBKH. Mcmonb3yeMmble  WHAYKTUBHBIE W €MKOCTHbIE — suedku. DOpMbI  KPHUBBIX
BBICOKOYACTOTHOTO TUTpOBaHMs. Anmaparypa. BosmoxuaocTn MeTozaa. [IpumepsionpeaeneHuii.
[Torenmomerpus. Onpenenenue Merona. Vicnonabs3zyeMble raibBaHudYeckue siueiku. MHauKaTopHble
ANEKTPOJBl W DJNEKTPOABsl  cpaBHeHUWs. JloHHaHOBCKWE ¥ aAu(Qy3HOHHBIA MMOTCHIUABI.
Knaccudukanus HOHOCENEKTHUBHBIX 3J€KTPoJI0B. OCHOBHBIE XapaKTEPUCTUKU HOHOCENEKTHUBHBIX
AJIEKTPOJIOB PA3IMYHBIX THIOB. [lpW4mHBI 0O0yciaBIUBarOmne W30MPATEIHHOCTh AJIEKTPOJIOB.
VYpaBuenue Hukonbckoro — DifizeHmana. Metonbl onpeaenaeHus KodQQHUIUEHTOB CENEKTUBHOCTH,
BEPXHETO0 M HUXHEro mpenena oOHapyKeHHs. YTIOBOH KO3(PPUIHMEHT >JIeKTpOJHOW (YHKIUH.
MeToapl KOJIMYECTBEHHBIX ONpeAeTeHUH M yCIOoBUS HMX NpuMeHeHus. IIpsMas moTeHumomerpus
(pH-metpusi, nonometpusi). Bo3moxkHocT Mertoma. Meroasl TtutpoBaHuil. OOpaboOTKa KpPUBBIX



HNOTEHIIMOMETPHUYECKOTO TUTPOBaHUA. MeTo bl J0OABOK.

Boneramnepomerpudeckue Metonsl aHanuza. Kiaccudeckas mnosssporpadusi, OCHOBBI METOAA.
[MpunnunuansHast cxema nossiporpaduyeckoil ycraHoBKH. Vcronb3yemble 5IeKTpoabl, TpeOOBaHMS,
npenbsaBiIseMble K dieKkTponaM. KpuBble nomsipu3anMd MHAMKATOPHBIX 3JIEKTPOJOB. PTyTHBIN
Kalarouui 3JIEKTPOJ, TBepable dneKTponabl. llomsgporpammsel. HMHTeprnperanus mOJIpOrpaMM.
OcrarouHbld W  KOHJEHcaTOpHbIM TOkW. DapaneeBckuii TOk. CBOMCTBa MpeeTIbHOTO
Qg dy3noHHOTrO ToKa. YpaBHeHue MnbpkoBuya. YpaBHeHHe nossiporpaduyeckoil BoiaHbl. CBOMCTBA
HOTEHIMajga MOMyBOJHBL. BpiOop M Ha3zHaueHue mnomsporpaduueckoro ¢ona. KauecTBeHHBIH
nonsiporpaduueckuii ananus. KonndecTBeHHBbIH aHanu3. AHOMAIMM Ha MOJISApOrpaduuecKux
kpuBbIX. [lomsporpaguss HeopraHmdeckux M OpraHudeckux coeauHeHuil. CoBpeMeHHbIE
HaNpaBJICHUS  Pa3BUTHUA  BojbTammepomerpuu. OOmacTd  MCHOJB30BaHUA.  BO3MOXKHOCTH,
JOCTOMHCTBA M HEAOCTATKM METoAa. AMIlepoMeTpuueckoe TuTpoBaHue. OOmias XapakTepUCTHKa
MeToaa. Beibop ycnoBuii amnepoMeTpuieckux nuaMepenuid. [IlpuHnunuaibHas cxema yCTaHOBKH ISt
aMIIEPOMETPUYECKOTO  TUTPOBaHUA. THIBI  KPUBBIX THUTPOBAaHMs. buamnepomeTpuyeckoe
TUTPOBAHUE, YCIIOBUS aMIIEPOMETPUYECKUX H3MEPEHHM € ABYMS MHAMKATOPHBIMU 3JIEKTPOJAMHU.
Kpusbie TuTpOBaHMsA. B03MOXHOCTM, HOCTOMHCTBA M HeNOCTaTku Mertoja. lIpumepst
IIPaKTUYECKOIOUCIIOIb30BAHMS.

Kynonomerpuueckuii merox ananusza. Knaccudukanuss meronoB KyloHomeTpuu. OObeIUHEHHBIN
3akoH Papapges. Beixon mno Toky. IIpsMas KyJloHOMETpHS M KYJIOHOMETPHUYECKOE TUTPOBAHME
OcoGenHoctu MeTo10B. KyimoHOMeTpHsI pU KOHTPOJIUPYEMOM MOTEHIMANIE U IPU KOHTPOJIUPYEMOM
toke. [lonspusannonusie kpuble. Bbibop moreHuuana pabouero siekTpona. Pacuer konmuecTBa
JIEKTPUYECTBA, 3aTPA4eHHOIO Ha JJIEKTPOXMMHUYECKYI peakuuto. lIpuHmunuanbHas cxema
KyJIOHOMeTpHuecKoi yctaHoBku. OOnacts npumenenus. Kynonomerpuueckoe TutpoBanue. Boidop
TOKa 3JMeKTposin3a. OCOOCHHOCTH T€HEPHPOBAHHOTO THUTpaHTa. CrocoObl MHIMKAIMM KOHEYHOW
TOYKU TUTPOBaHMs (BU3yalbHble U MHCTpyMEHTalbHbIE). [IpuHIMNMaIbHAS cXeMa YCTAHOBKH JUIs
KYJIOHOMETPUYECKOI0 TUTpoBaHMs. llpakTHueckoe NpUMEHEHHWE MeEeTOo/a, €ro JIOCTOMHCTBA U
HEO0CTaTKH.

OnekTporpaBuMerpruueckuii aHanus. CriocoObl BhIMOIHEHMS onpezaeneHuil. O01mas xapakTepucTuka
merona. [lIpouecchl, mnpoTekawomue mpu  djiekTponuse. Bpibop snexkrponoB.  YciaoBus
aeKTpoocaxaeHus. TpeOoBaHus, NpeabsIBiIsieMble K ocaikaM. Vcronb3oBaHHe 3JIEKTPOOCAKICHUS
JUIsL  Lelded KOHLUEHTPUPOBAHMS, OINpEACNEHUs W pas3fciieHus. BHYTpeHHUN D3IeKTpoius3.
JlocTonHCTBa M HETOCTATKA METO/A.

Moayas 7.

Xpomartorpaguyeckue MeToanbl. Jlpyrue MeToabl aHAJIU3A.

7.1 Xpomarorpapuueckue METOIbI.

Teopernueckue OCHOBBI XpoMaTorpapUUecKuX METOI0B

Llenu, 3agaun U 00JIACTH NPUMEHEHHUsT XpoMaTorpapuueckux METOJOB aHalM3a. XpoMaTorpamma.
[Tapametprl ynepxkuBanus. PUINKO-XMMHUYECKHE OCHOBBI Xpomarorpauyeckoro Impolecca.
Knaccudukanus meronoB xpomarorpaguu IO arperaTHOMY COCTOSHHUIO (a3, M0 MeXaHU3My
paznmenenus u crnocody odopmienus mnporecca. OCHOBBI XpoMaTorpauueckoro pas3aeicHus.
OcHoBHO# 3akoH xpomarorpaduu. B3anuMocBsS3b BBIXOJHOW KpPHUBOW W H30TEpMBI COpOLMU B
KOJIOHOYHOW XpoMarorpaduu, aHaTUTHYECKUWA acmekT JTol 3aBUCUMOCTH. Koaddurment
pactipenenieHuss U kKoddduuumeHt pasznenenus. PaxkTopbl, BIUSAIOINIME HAa CKOPOCTh JIBUKEHUS
xpomaTorpaduueckoil 30Hbl. Teopusi TeOpeTHUECKUX Tapesok. Teoperuueckas Tapenka. BwicoTa
9KBUBAJICHTHOU TeopeTHuueckoil Tapenku. Kunerndeckas teopus xpomatorpaduu. YpaBHeHue Ban-
Heemtepa. Kpurepun s¢dextuBHOCTH Xpomarorpaduueckoro mporecca. CTeneHb pas3iesieHus] U
KpuTepuil cesnieKTuBHOCTU. Kpurepuii pazaenenna. OnTuMu3sanus NporeccoB pas3aeiaeHus BEIIECTB.
["azoxkuakoctHas xpomartorpadus. OOmas xapakTepucTuka Merona. [IpuHnunuaneHas cxema
ra3oBoro xpomarorpada. VYcTpoiicTBO U HazHaueHHe Yy37I0B Xpomartorpada. TpebGoBaHus,
NpeIbsABIsEMble K HEMOJIBMKHOM M MNOABWXKHOM ¢a3zaM. JleTekTophl, HUX Kilaccupukauus Hu
TpeOOBaHUS K HUM.

Metoapl uaeHTH(UKAIMK BEIIECTB B Ta30BOM xpomatorpaduu. JIuHeWHble W JorapudMUIecKue



MHACKCHl yaepkuBaHuA. KoppensiMoHHbIE ypaBHEHHUS: CBA3b IApaMETPOB  yIEp’KUBaHUS
KOMIIOHEHTOB € WX (PU3MKO-XMMHUUYECKHMMH  CBOWCTBaMU. KauecTBeHHBIH  aHaIu3 IO
norapuMuuecKuM HHIEKCaM yraepkuBanuss KoBada. MeTOJbI KOJUYECTBEHHOTO aHAIM3a: METO]]
aOCOJIIOTHOW TpajyMpOBKH, METOJ, HOPMHPOBKH, METOJl BHYTPEHHEro craHmapra. IlompaBouHbie

KodpuuMeHTsl K IUIOm@AsM  NHUKOB.  [IpuMepbl  NpPaKTHYECKOTO  HCIIOJIb30BAHHS
ra3oBoiixpoMarorpadum.
XKunkoctHas  xpomarorpadus. Krmaccudukanms MeTOZOB — KHAKOCTHOH — XpoMaTorpadum.

Ocob6ennoctun BOXXX. IlpunnunuanpHas cxema KHIKOCTHOTO Xpomatorpada BbICOKOTO JaBJICHHUS.
Tuns! gerekropos B BOXX.
KunkoctHo-aacopomumonnas BDXXX. HopmanbHo-(a3oBeiii u  oOpamieHo-()a30BbIi  BapHaHTHI:
COpOCHTHI, JJIIOCHTHI, pa3JeliseMble BelecTBa. Tumbl B3aummozeicTBus B BDIXKX: copOeHt-
BEIIECTBO, COPOEHT-DIIIOCHT, OJIIIOCHT-BEllecTBO. YpaBHeHue KHokca. DakTop €MKOCTH, €ro
¢usuueckuit cmpica. ['paguentHoe smroupoBanue. BriusiHue >QQeKTHBHOCTH, CENEKTHBHOCTH WU
€MKOCTH KOJIOHKM Ha pa3fielieHue aHAIU3HPYEeMbIX BellecTB. MeTo/lbl UACHTU(UKAIIMYA BEIIEeCTB U
KoJmuecTBeHHOT0 aHanu3a B BOXX. /loctouncta u Hegoctatku BOXKX.
Hon-napHast xpomartorpadusi, NpUMEpbl MNPAKTUYECKOro Hcnonb3oBanus BOXX B ananumse.
PacnpenenurensHast Oymaxnas  xpomartorpadus.OCHOBRIOYMakKHOMXpOMaTOrpagum.
[TonBuxkHass u HenmoaBkKHas (a3bl. MHKCOTpONHBIN psa  pacTBoputencii. TpebOoBaHus K
xpomaTtorpaduueckoit Oymare. Xpomatorpaduueckue mapaMmeTpbl. THUIBI  XpOMaTOTrpamm:
OJTHOMEpHas1, AByMEpHas,KpyroBasi,ainekrpodoperndeckas. MeromgodpameHHbIX Pa3. 3aBUCUMOCTh
¢dbopMBbI MATHA OT BUJA U30TEPMBI pactpeeneHus. MeTo bl HASHTU(UKAIIMY BEIIeCTB HAa OyMaxKHOU
xpomarorpamme. KonmudecTBeHHBIN aHamn3 B MeTone OyMakHOi xpomartorpaduu. JlocTomHcTBa 1
HepocTaTKu MeToaa. O01acTh MPUMEHEHHUS.
HNonooOmennass xpomatorpadusa. CyuHocTs MeTona. TpeOoBaHUs, MPEIbSBIsIEMbIE K PEAKIHIM
noHHOro oOMeHa. OcoOGeHHOCTH MOHOOOMEHHOW xpomaTtorpaduu. MoHOOOMEHHOE paBHOBECHE.
KoncranTta nonnoro oomena. Mizotrepmbl HOHHOTO 0OMeHa. 3aBUCUMOCTH (DOPMBI H30TEpPMBI HOHHOTO
oOMeHa OT KOHCTaHTbl HOHHOro obOmeHa. Koaddumnuent cenekruBHocTH. CHHTETHYECKHE
noHOOOMeHHble cMoubl. Kiaccudukanus, cunte3 u cBoiicTtBa. CopOUUOHHBIE psAAbl. Bumas
O0OMEHHOI eMKOCTH MOHOOOMEHHHUKOB. BBIOOp ONTHUMAaIbHBIX YCIOBHI HOHOOOMEHHOIO pa3/ieieHus
BenlecT. [IpumeHenre HOHOOOMEHHON Xpomarorpaduu B aHATUTUYECKOM XUMUU OPraHUYECKUX U
HEOPraHMYECKUX COCIMHEHUH: pa3JelIeHHe, OYMCTKA, KOHIEHTpupoBaHue H T.1. [IpumeHenue
MOHOOOMEHHOM XpoMarorpaduu B TEXHOJOTMYecKuX mpoueccax. MonHas xpomarorpadus. biok-
cxemMa MOHHOro xpomarorpacda. Pazmenstomye M KOMIIEHCALIMOHHBIE KOJIOHKHU. JI€TeKTOpHI.
[IpumeHeHne B aHANTUTUYECKON XUMUHU. AHAJTUTHYECKHE BO3MOKHOCTH METO/1A.
I'enb-xpomarorpadus. IloasuwknHas um HenonBwkHas ¢a3pl. OOIIee ypaBHEHHE, OIMCHIBAIOLIEE
npoiiecc renb-xpomarorpaguu. CopOentbl. OOIIUI, BHEIMIHUA U BHYTPEHHUNH OOBEMBI KOJIOHKH.
[Tapametps! ammroupoBanus. BeipaxkeHne ko uimenTa pacnpeieneHns 1 KOHCTaHThI IOCTYITHOCTH.
BosmoxHocTu renp-xpomarorpaduu. [Ipumepbl npakTHYECKOTO UCTIONIb30BAHMUS.

ABTOMaTH3a1Ms U KOMIIBIOTEPU3ALINAS aHATUTUYECKUXOIIPENETICHUN
ABTOMaTHYECKUI M aBTOMATH3WPOBAHHBIN aHAIM3: LIETU U 3ajaud. J{MCKpeTHbIe aBTOMaTHYECKHE
aHasim3atopsl. [IpuHIMN AelcTBUS, NOCTOMHCTBA M HENOCTaTKU. IIpoTouHble METOABI aHaIM3a.
HenpepbIBHBIN TPOTOYHBIN aHATNW3 U MPOTOYHO-WHKEKIIMOHHBIA aHAIN3. AHAJIN3 MTPOMBIIUICHHBIX,
IPUPOHBIX, OPraHUUECKUX U OMOJIOTHYECKUXOOBEKTOB.

Macc-cnekTpoMeTpuiecKkie MeToIbl. TepMuuecKkre MeToIblaHan3a
Macc-cniektpomerpudeckue Meroabl. CymHOCTP MeToAa. AHalIW3 OpPraHMYECKHUX BEIECTB.
ONeMEeHTHBIN aHanu3. TepMUUecKre METOIbI AHAJIA3A.

Bcero 3 cemecTtp 6 cemecTp
Buabl yueOHoii padoTsl B3au. | Bakaan. | B3au. | Bakaa. | B3au. | B akan.
ell. yacax ell. yacax ell. yacax
Obwan TPYAOEMKOCTY 4 g 540 8 288 7 252
AU CHUILIMHBI 110 Y4eOHOMY IUIAHY
KonraktHas pa6ora (KP): 9,3 336 49 176 4.4 160




Jlexiuu (JIek) 3,6 128 1,8 64 1,8 64
[Tpaktuueckue 3austus (113) 1,8 64 0,9 32 0,9 32
JlaboparopHbie padoTs (JIP) 4 144 2,2 80 1,8 64
CamocrositesbHas padora (CP) 4.7 168,4 3,1 112 1,6 56
CaMocCTOATEIbHOE U3YUYCHUE 47 168 3.1 112 1.6 56
A3/1CJIOB JUCIUILINHBI
Bujx koHTpOJISI: 1 36 3a4eT C OLEeHKOi 13K3a|MeH36
Bceero 3 cemecTp 6 cemecTp
Buabl yueOHoii paboThI B 3au. ex. Bacrp. B 3au. e B acrp. | B3au. | B acrp.
yacax yacax el. yacax
JDIEL] s 1= 405 8 216 7 189
TUCHUILIMHBI 110 Y4e0HOMY IJIAHY
KonTakTHas padora (KP): 9,3 252 49 132 4.4 120
Jlexumu (Jlek) 3,6 96 1,8 48 1,8 48
[Mpaktuueckue 3austus (I13) 1,8 48 0,9 24 0,9 24
JlaboparopHbie padoTs (JIP) 4 108 2,2 60 1,8 48
CamocrtositesbHas padora (CP) 4.7 126 3,1 84 1,6 42
CamocTosiTeTbHOE M3y4YEHUE 4.7 126 3.1 84 1.6 42
a3/1eJI0B JUCIUILINHBI
N IK3aMeH
Bujx koHTpoJs: 1 27 3a4eT C OLeHKOI 1 | 27
AHHOTanus pabouyeit mporpamMmbl JUCHUATTAHBI
«Oprannyeckasi XuMHsD
1. Heap AMCHUIUIMHBI — TPUOOpPETEHHE CTYACHTaMH 3HAHUW O CTPOCHHH OPTraHUYEeCKHX

COEMHEHHNI, OCHOBHBIX XMMHYECKUX CBOWCTBAX P
METOJaX MX IIOJYy4YEHHUS, KAK IPOMBIIUICHHBIX,

A3JIMYHBIX KJIACCOB OPraHUYCCKUX CO@)II/IHGHI/Iﬁ n
TaKk H J'Ia60paTOpHLIX. OCHOBHBIMHU 3aJadyaMu

JUCIHUIUIMHBL  ABIISAIOTCS  (DOPMHpOBAHHE MPEACTABICHUIOTEOPETHIECKUX OCHOBAaX COBPEMECHHON
OpFaHI/I‘IeCKOﬁ XHUMHUH, O (bl/ISI/I‘IeCKI/IX n XUMHYCCKHUX CBOﬁCTBaX, METOJaX MOJJYUYCHHA PA3JIMYHBIX KJIAaCCOB

OPraHMYECKUX COCIUHEHMI, a TaKKe NPUOOpPETCHUE

HaBBIKOB TIPUMCHCHHA TCEOPCTHUYCCKUX 3aKOHOB K

PCHICHUIO MMPAKTUYICCKUX 3a1a4 XUMHYECKOH TEXHOJIOTHH OpraHNYCCKUX BCHICCTB.
2. B pe3yabTare n3yueHus AMCUMIJIMHBI 00y4AIOUIUIACS 110 POrpaMMe CIeNHAJINTeTA0I/KeH

Obnadamyp CleAyOIUMU KOMIIETEHIUSMU:

dopmMupyeMbie KOMIETEHIMU

NuaukaTopsl J0CTHKEHUs] KOMIETEHIUH

YK-6. CriocoOeH ompenensiaTh ¥ peali30BhIBATH
[PUOPUTETHI COOCTBEHHOM
NMeSITeIbHOCTHUCIIOCO0bIEE  COBEPIICHCTBOBAHHMS
Ha OCHOBE CaMOOIICHKHM MOOpa30BaHUSI B TCUCHHE
BCEil JKU3HU

'YK-6.1. OnieHuBaeT cBOM pecypchl M UX MpeJieb]
(INYHOCTHBIE, = CUTyaTHUBHBIE,  BPEMEHHBIE),
ONTHUMAJIBHO HUX HCIHOJB3YET [UISl YCIIELIHOTO
BBITIOJTHEHUS TOPYYEHHOT 033 IaHUS

YK-8. CnocobeHn co3maBath W TOJJIEPKUBATH
0e30macHbIe yCIOBHSI )KU3HEACATSIBHOCTH, B TOM

YK-8.3. BeisiBnser npoOneMsl, CBSi3aHHBIE C
HApYIICHUSIMA ~ TEXHUKH  O€30MacHOCTH  Ha|

PKCIIEPUMEHTAIBHBIX HWPAaCYETHO-
TEOPETHUECCKUXPAOOTXUMUUECKOWHATIPABIEHHOCTH

quciae TNpd  BO3HUKHOBEHHMH  YpE3BbIUAMHBIX[pabodyeM MecTe; MpeasaraeT MEpONpUATHSX MO
CUTyarun MPEAOTBPALIEHUIO YPE3BBIYAHBIX CUTYALNI

OIIK-1Crnocoben aHamu3upoBath,OIIK-1.1. Cucrematusupyer " aHaJIU3UPYET
WHTEPIPETHPOBATh H  0000IIATh  Pe3yabTATHIPE3YIbTaThl  XUMHYECKHX  OKCIEPUMEHTOB,

HaOIr0IeHNH, U3MEpEeHHid, a TakKe pe3yIbTaThl
[pacyeTOB CBOMCTB BEIIECTB U MAaTEPHAIIOB

OIIK-2 CnocoOeH MHpoBOAUTh  XUMHYECKHH

OIIK-2.1. PaGoraer C XUMHUYECKUMU




OKCIICPUMCHT CHCIIOJIb30BAHHUECM COBpPCMCHHOTOBCIICCTBAMH C CO6JHOILCHI/ICM HOpM TCXHUKU
o0opymoBaHus, CcOOMOAas HOPMBI  TEXHHMKH0E30MaCHOCTH

0€30M1aCHOCTH OIIK-2.2. Hcnonp3yeT CyUIeCTBYIOIIUE U
pa3pabaTbiBacT HOBBIC METOJIUKH TIOJTYYCHUS U
XapaKTepHu3aluyl BEIISCTB U MaTEPHAIOB JUIA
pemeHus 33124 IpopeCcCuOHATBHON
esITeIbHOCTH

OIIK-3 CnocobeH  NPUMEHATh  PacyeTHO-
TEOPETUYECKHE METOABl I HM3y4YCHHS CBOWCTB
BEIIIECTB M TPOIIECCOB C UX YYaCTHEM, UCIOIb3Ys
COBPEMEHHOE  IPOrpaMMHOE obecrieueHnen

0a3bIIaHHBIXTIPOPECCUOHATBHOTO
HA3HAYCHUS

OIIK-3.1. Ilpumenser  TEOpeTHUYECKUE W
MOJTYIMITUPUICCKIE MOJICTH TIPU PEIICHUH 33124
XUMHYECKOW HAIPaBICHHOCTH

B pe3ynbrare nzydeHus: AUCUMILTUHBI 00y4atOIIUNCS JOKEH:

3namop:

— TEOPETUYECKHUE OCHOBBI CTPOEHUS U CBOMCTB Pa3IMYHbIX KJIACCOB OPraHUYECKUX COECIUHECHMUII;

— cnocoObl MOIY4YEHUsI U XMMUUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COEIUHEHUN;

— OCHOBHBIE MEXAHU3MBbI IPOTEKAHUSI OPraHUYECKUXPEAKIINI;

— TEXHUKY 0€30MacHOCTH B JIa0OpATOPUU OPTaHUYECKOMXUMUMY;

Ymemo:

— TOPUMEHATh TEOPETUUYECKUE 3HAHUS U CUHTE3a OPraHUYECKUX COCIMHEHHUM Pa3IuyHbIX KJIACCOB
Y IIPEICKA3aHN MEXAHU3MA U PE3YJIbTATa OPraHUYECKUXPEAKIIN;

— aHaAJIM3UpPOBATh U NPE/ICKa3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUXCOCIUHEHMUI;

— COCTAaBJIATh CXEMBI CUHTE3a OPTaHUYECKUX COCAUHEHUH, 3aJaHHOTOCTPOCHHS;

— CHHTE3MpPOBATh COCAUHEHUS IO MPEI0KEHHOMMETOAMNKE;

— IIPOBECTH BBIJIEICHUE U OYUCTKY CHMHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETHUYECKUX 3HAHUMN
M0 OPraHNYECKONXUMHH.

Bnaoemo:

— OCHOBaMH HOMEHKJIATYpPhI U KJIacCU(PUKAIIMN OPraHUIECKUXCOEeTUHEHU;

— OCHOBHBIMH T€OPETHUYECKUMU MPEICTABICHUSIMU B OPraHUYECKOMXUMUU;

— BKCHEPUMEHTAIBHBIMU METOJIAMH MPOBEACHUS OPraHUYECKUXCUHTE30B.

— OCHOBHBIMHU METOJaMH HJICHTU(UKAIIUY OPTaHUYECKUXCOCTUHEHHIA

— HaBBIKAMHM 00OCHOBAaHMSI PAllMOHATIBHBIX CIIOCOOOB MOIYUYEHHS] OPraHNYECKUXBEILIECTB.

3. Kparkoe conep:kaHue I CHIIMHbI

HomeHknarypa opraHu4eckux coelMHEHMH. Teopuss XMMHUYECKOrO CTPOCHMS W HACBIIICHHBIC
yriesogopoasl (YB). Ilpupona koBanenTHoW cBsizu. Dopmynsl Jlbtonca. dopmanbHBIA 3aps.
Dddextsl 3amectuteneil. [IpoMexyTOUHBIE COCIUHEHHS W YACTUIIBI OPTaHMYECKUX PEaKIUsX.
DHepreTuyeckas avarpamMma peaknuu. MexaHnusMm peakiuu. CrtepeouzoMepusi, €€ BUIbl U
o0o3HavyeHus. [IoHsATHE O KUCIIOTHOCTH M OCHOBHOCTH coeiuHeHui (Teopun bpenctena u JIptonca).
AnudaTtudeckne coenuHeHus. HacbelllieHHbIE W HEHAchlleHHble YB. AJKaHbl, UKIOATKAHBI,
AJIKEHBI, aJIKUHBI, TTOMEHBI (AWEeHBI). B KaXIOM Kilacce pacCMaTpUBAIOTCS CIICAYIONIUE Pa3eiibl:
U30MEpHUsi, HOMEHKJIATypa, (PU3ndecKkre U XUMUIECKHEe CBOWCTBA, CIOCOOBI MONTydeHus. MeXaHu3Mbl
peakuuii. JHepreTuyeckas JuarpaMmMapeaKkiui.

Apomaruueckue coequHenus. Teopun apomatnyHocTH. CoeuHeHHs OEH30IbHOTO psa.

N3omepus. Homenknatypa. CriocoOb1 monyyeHus. XUMHUECKUE CBOICTBa. BiusHue 3amectuTeneii B
OEH30JIbHOM KOJIbIIE Ha HAIIPABJIEHUE M CKOPOCTh PEAKIINI 3JeKTPO(UIHLHOTO 3aMELECHUSI.
lanmorenonpousBoausie. Krnaccuduxamums. Homenknatypa. ANKUI- W aJUTHITAJIOTCHUIBI,
apomaTtuueckue rajgoreHuabl. Mzomepus. Homenknatypa. Crioco6sl nonyuyenus. [IpoctpancTBenHoe
U DIEKTPOHHOE cTpoeHHe. Dusmueckue CBOHCTBa. Peakuum HYyKI€O(UIBHOTO 3aMeLICHUS W
ormieruieHusd.  [loHsiTHE  HYKJIEOPWIBHOCTH M OCHOBHOCTH  pEareHToB. AMOMJIEHTHbBIE
HYKJICO(UIbHBIE PEareHTHI.

Mertamioprannueckie coequHeHUs. THUITbI CBSA3EH B 2JIEMEHTOPTAaHMYECKUX coeTMHEHUIX. CrocoObl



MIOJIYYCHUS JTUTUI- U MarHUMOPraHu4YeCcKux coenuHeHuil. Peakuus I'punbspa, Mexanusm. Peakiuu ¢
KapOOHUIIbHBIMUCOEIUHEHUSIMH.

Cruptel. ®@enonsl. IIpoctbie 3¢upsl. DnokcucoenuHeHus. AnpAeruabl, KeToHbl. KapOoHOBbIE
KHCJIOTHI M X ITPOU3BOJHBIE. B KakI0M Ki1acce pacCMaTpUBaIOTCA CIEAYIOLIUE pa3ieibl: H30MEpHs,
HOMEHKJIaTypa, (pu3nuecKkue 1 XUMHUIECKHUE CBOMCTBA, CIIOCOOBI OTY4YEeHUs. MeXaHU3MbIPEaKIHii.
ManonoBsiit 3¢up. [Tonydenue. Ctpoenune, CH-Kucinornocts. Peakiiuyn kKoHIeHCallMU MaJIOHOBOTO
3¢upa 1 MATOHOBOM KHCIIOTHI C aJbACTHIaMH. AMUHOKUCIOTHI. JInKapOOHOBBIE KUCIOTHI.
A3zorconepxkane coenuHenus. Hurpocoennnenus. AMUHBL. B KaXnom Kiacce paccMaTpUBaIOTCS
CJICAYIOIINE Pa3JeNibl: U30Mepusi, HOMEHKIATypa, (PU3NYECKUe U XUMHUYECKHE CBOMCTBA, CIIOCOOBI
Moy4YeHusl. MexaHu3Mbl peakiuu.

A3za- u nuaszocoenuHeHus. IlonyueHue nnMa3ocoeIMHEHUI peakuued Ma30TUPOBAHUS: YCIOBUS
MIPOBEACHUS peakiuu U MexaHu3M. dusndeckue cBoiicTBa. Xumuyeckue cBoictpa. [lomyuenue u
IIPUMEHEHHUE a30COEMHEHUMN.

XUMUS TeTepOLUKIMUECKUX COeAMHEHUH psaaa pypaHa, nuppoia, THOGEHa U MUPUIUHA.
Be3zonacHble mpreMsl 1 paBuiia paboTHI B TA0OPATOPUN OPTaHUUYECKOW XMMUH.

OO6ume wmeroasl paboTel B Jabopatopuu opranudeckol xumuu. Ilocyna, Hambosiee dacto
npuMmeHnsemas B Jjaboparopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. Mertonbl
UJCHTUQUKAIIMM ¥ OYUCTKU OpPraHMYEeCKMX BellecTB. MaeHTHU(UKanMs OpraHM4YecKUX BELIECTB
HOCPEICTBOM pa3nuyHbIX BuaoB xpomartorpapuu (TCX, xpomatorpadus Ha Oymare, HOHOOOMEHHas
xpomarorpadus, BOXKX), temnepatypsl riaBneHuss U pedpakroMeTpud. MeToabl CIeKTpabHON
UCHTU(PHUKAIIMYA OPIaHUYECKUX COeIMHEHUH.

Lenu u 3anaun 3KCrieprMEHTa B OpraHn4eckoM cuHTe3e. TeopeTnyeckue OCHOBBI IIporecca. Beibop
ycnoBuid peakuuu. Pacder cuntesa. O0uue nmpaBuia MOJArOTOBKH U MPOBEJEHUS CHHTE3a. TeXHUKa
6esomacHoctu. Ilpubop ms mposenenust cunresza. llpoBenenue omnbiTa. KoHTposnb 3a xomom
peakuuu. Bpiienenue, ouuctka M a”Hanu3 npoaykra. CHHTE3bl BEIIECTB Pa3IMYHBIX KIIACCOB
OpraHMuYecKUX coequHeHui. [IpoBeneHne sKCepuMEHTAIbHBIX METOJJOB UCCIIEI0BAHUAPEAKIIUI.
[TpoBenenue peakuuii, NIPOTEKAOUIUX 10 MEXaHU3MaM:

- HyKJI€0()UIIbHOTO 3aMEeIlEHUsI — CUHTE3raJIor€HaIKaHOB;

- HyKJICOQUIIBHOTO MPUCOEAMHEHUS — CHHTE3 CIIOXKHBIX 3(HUpOB KapOOHOBBIX KHCIOT, AMHUIOB
KapOOHOBBIX KUCIIOT, a30TCO/IEPKALINX aJb/IETH/I0B UKETOHOB;

- NeKTPOUIBHOTO  3aMEIIEHUs B  apOMAaTUYECKOM Py —  pEaKUMd  HUTPOBAHUS,
OpoMHUpOBaHUs,CYIbUPOBAHNUS;

- peaKkIMiIMa30THPOBAaHUANA30COYETaHUS;-pEaKIIMHOKNCIEHUs(CHHTe3aleToHa, | ,4-

OEeH30XMHOHA, OEH30MHOI KUCIIOThI) 1 BOCCTAHOBJICHUSI.

4. O0béM yueOHOI# padoThI

Bcero 3 cemecTp 4 cemecTp
Buabl yueOHol padoThI B3au. | Bakan. | B3au. | Bakaa. | B3au. | B akan.
el. yacax el. yacax el. yacax
O6mas TPYAOCMKOCTE ) o 576 6 216 10 360
AUCHHUILIMHBI 110 Y4eOHOMY IJIAHY
KonraktHas pa6ora (KP): 9,8 352 3,1 112 6,7 240
Jlexiuu (JIek) 2,6 96 1,3 48 1,3 48
[Mpaktuueckue 3anstus (I13) 3,6 128 1,8 64 1,8 64
JlaGopaTopusie padots (JIP) 3,6 128 - - 3,6 128
CamocrosiTesannasi padora (CP) 42 152 19 68 2,3 84
CaMOCTOSITETLHOE U3YUYEHUE 4.2 152 1.9 68 23 84
a3/1eJI0B JUCIUILINHBI
Buja koHTpoJIS: 2 79 JIK3aMeH JK3aMeH
1 | 36 1 | 36
Buabi yue6Hoii pagoTsI Bcero 3 cemecTp 4 cemecTp
B 3au4. en.| Bacrp. |B3au. en.| B actp. (B 3au. en.| B actp.




yacax yacax yacax
e TPYAOCMKOCTE, g 432 6 162 10 270
U CHUILUIAHBI 10 Y4e0HOMY IIaHY
KonraktHas pa6ora (KP): 9,8 264 3,1 84 6,7 180
Jlexiuu (JIek) 2,6 72 1,3 36 1,3 36
[Tpaktuueckue 3austus (113) 3,6 96 1,8 48 1,8 48
Jlaboparopusie pabots (JIP) 3,6 96 - - 3,6 96
CamocrosiTesibHast pa6ora (CP) 4.2 114,6 19 51 2,3 63
CamocTosITeIbHOE U3YUCHHE 4.2 114.6 1.9 51 23 63
a3/1eJI0B TUCIUIIINHBI

Bu KoHTpoJIs: 2 54 IK3aMeH IK3aMeH

1 | 27 1 | 27

AHHOTaIMs padovei MPOrpaMMBbl TUCITUTLTHHBI
«Du3HYeCKas XUMHA»

1. HeanaucuunInHbI

— PaCKpBITh CMBICII OCHOBHBIX 3aKOHOB, YIPaBISIOUNIMX XOJOM XMMHYECKOI'O Mpolecca, MOoKa3aTh
o0JacTu MPUIIOKEHUS STHUX 3aKOHOB M HAYyYUTh CTYJ€HTa TPAaMOTHO MPHUMEHSTh UX MPU PEIICHUU
KOHKPETHBIX TEOPETUYECKUX M TMPAKTUYECKUX 3aJa4, MOHATb OCHOBHBIE KHHETUYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKHUX MIPOIECCOB H poJib Karajau3a TS
XUMHUYECKONTEXHOJIOTHH.

—T0Ka3aTh  3HA4eHHE  (PU3NUYECKOW XMMHM KAk  TEOPETUYECKOW  OCHOBBI  IIPOIIECCOB
XMMHYECKOUTEXHOJIOTHH;

—BBIPA0OTaTh y CTYJACHTOB HABBIKM MPUMCHCHHS TIOJYyYEHHBIX 3HAHWWA JJIS TpeIcKa3aHus
MPUHLUNUAIBHOW  BO3MOXKHOCTH  OCYILIECTBJIEHUSA, OIPEACICHUS  HANpPABJIEHUA, CKOPOCTH
MIPOTEKaHUs U KOHEYHOr'0 pe3ysibTaTa XMMUYECKOTOIIPOLIecca;

—YSCHUTh BaXHOCTh YCTAHOBJIEHWS MEXaHM3Ma W METOJOB HAXOXIEHUS CKOPOCTEH XUMHUYECKHX
peaKkuui I X MIPaKTUYECKONpeaanu3aluy;

—JaTh TOPEACTaBICHHE O COBPEMEHHBIX OKCIHEPUMEHTAIBHBIX  METOAAX  HCCIEIOBAHUS
AJIEKTPOXUMHUYECKHUX SABICHUN N KHHETHUKHA XUMHUYECKUXITPOIIECCOB.

2. Bpe3y/bTaTen3y4eHUsI AN CHUILINHBIO0YYAIOIIMIICANIONPOrpaMMe CrielMAJUTETA A0JIKeH:

Obnadams crnenyomMUMA KOMIIETSHITUSIMU:

DopmMupyeMble KOMIIETCHIIUU NHauKaTopbl 10CTHKEHUS] KOMIIETEH M
YK-6. CrnocobeH omnpenensiTh U peaan30BBIBATH
[IPUOPUTETHI COOCTBEHHOH
NesITeIbHOCTUUCIIOCOObIEE  COBEPIICHCTBOBAHMS
Ha OCHOBE CaMOOIICHKHM MOOpa30BaHUs B TEUCHHE
BCEU )KU3HU

'YK-6.1. OnieHnBaeT CBOM pecypcehbl M UX MPeJIeIIbl
(IMYHOCTHBIE,  CUTyaTHBHbIE,  BPEMEHHBIE),
ONTHUMAJIBHO HUX HCHOJB3YET [UISl YCIIELIHOTO
BBITIOJTHEHUS TOPYYEHHOT 033 IaHUS

YK-8.2. UnenTuduuupyer omacHbie U BpEIHBIC
(bakTophI B paMkax OCYILECTBIISIEMOMH
MesITeTbHOCTH

YK-8.3. BeisiBnser npoOneMsl, CBSi3aHHBIE C
HApYIICHUSIMA ~ TEXHUKH  O€30MacCHOCTH  Ha|

YK-8. CnocobeHn co3maBath W TOJJIEPKUBATH
0e30macHbIe yCIOBHSI )KU3HEACATSIBHOCTH, B TOM
YHClie TPU  BO3HUKHOBEHHHM  YpPE3BBIYAHBIX

CUTyalun )
pabouemM MecTe; MpeiaraeT MEpOINpPHUITUSAX 10
MPEIOTBPAICHUIO YPE3BbIYAMHBIX CUTYaIIHNI
OIIK-1Croco6en aHamu3upoBath,OIIK-1.1. Cucrematusupyer " aHaJIU3UPYET
MHTEPIPETHPOBATh H  0000IIATh  Pe3yibTAaThIPE3YIbTaThl ~ XUMHYECKHX  DKCIEPUMEHTOB,
HKCIEPUMEHTATbHBIXU pacueTHO-HaOII0ACHUH, U3MEPEHH, a TaKKe pe3yJbTaThl

TEOPETUUECKUXPAOOTXUMUYECKOMHATIPABICHHOCTH[PACUETOB CBOMCTB BELIECTB M MATEPHAJIOB




OIIK-2.1. Paboraer c XUMUYECKUMU
OIIK-2 CrnocoOeH TNpPOBOAWTh XMMHYECKHUHBEIIECTBAMU C COONIOJCHUEM HOPM TEXHHUKHU

AKCIIEPUMEHT C HCII0JIb30BaHUEM 0e301acHOCTH
coBpeMeHHOTO oOopyaoBaHus, cobmonas HOpMbIOIIK-2.3. IIpoBomutr wucciaenoBaHusl CBOMCTB
TEXHUKHU 0€3011acHOCTH BEIIECTB W MaTepUajoB C HCIOJIb30BAHUEM

COBPEMEHHOI0 Hay4HOTro 000pyI0BaHuUs

OIIK-3 Cnoco0eH  TpUMEHATh  PacdeTHO-
TECOPETHYSCKHE METOIbl ISl HM3YYeHHs CBOWCTB

OIIK-3.1. IIpumenser  TeOpeTHYECKUE U
BEILECTB U IPOLECCOB C UX YYaCTUEM, UCIIOIb3Ys

MOJIYSMITMPUYCCKHUE MOJCIN IIpHU PCHICHUHN 3aJ1a4y

COBPEMEHHOE pOrpaMMHOE N

XUMHUYCCKOU HAIIPABJICHHOCTU
o0ecrieyeHnen0a3bpLIaHHBIXTIPOPECCHOHATBHOTO
Ha3HAYCHUS

B pe3ynbrare nzydeHus: AMCUMILIMHBI 00y4arOIUNCs JOKEH:

3namep:

—OCHOBHBIC  3aKOHBI ~ (PU3WYCCKOW XHMHH, B3aUMOCBSI3b  (PU3MYCCKUX M  XHUMHYCCKUX
XapaKTePUCTHUKITPOIIECCa;

—IyTH OMNpEACNCHUS BAKHCUIIUX XapPaKTCPUCTHUK XHMHUYECKOTO pPaBHOBECHS (KOHCTAHTBI
pPaBHOBECHS, PAaBHOBECHOTO BBIXOJA MPOAYKTA, CTCTIICHH IPEBPAIICHUS HCXOIHBIX BEIICCTB) U
BJIUSTHUS PA3IMYHBIX (PAKTOPOB HA CMEIICHHE XMMHUYECKOIOPaBHOBECHS,

—TEPMOJIMHAMUYECKOE ONKMCAHUE CBOWCTB HICAIBHBIX W HEHJICATBHBIX PACTBOPOB, MOIXOIbBI K
HAXO0XJICHUIO MapIHALHBIX MOJISIPHBIX BEJIMYHH KOMIIOHCHTOBPACTBOPA.

—TCOPHIO TaIbBAHUYCCKUXABIICHUIA;

—TEOpUU KHHETHUKH, WYTH TEOPETUYECKOTO pacueTa CKOPOCTEH XUMHUYECKUX peaKIuil u
OrpaHHYCHUS B IPUMEHUMOCTH PaCUCTHBIXMETO/IOB;

—OCHOBHBIC YEPTHl TOMOTEHHOTO W T'eTEPOTEHHOT0 KaTaim3a, MPUYUHBI YCKOPEHUS XUMHUYECKOTO
mporiecca B MPUCYTCTBUUKATAIN3ATOpa

Ymemn:

—HpI/IMeHSITI) TeOpeTI/ILIeCKI/Ie 3HAHUS U BKCI'IepI/IMeHTaIII)HI)IG METOAbI HUCCICIOBAHUA (1)I/ISI/ILIGCKOI\/'I
XUMUH [IPU pEIICHIH MPO(HecCHOHATLHBIX33/1aY,

—TpeJCKa3bIBaTh U HAXOJUTh ONTUMAJIbHBIC YCIOBHSI MPOBEICHUS XUMUYECKOTO MPOIecca ¢ IENbI0
MOJTy4eHUs] MAaKCUMAIbHO BO3MOKHOTO BBIX0/1a HHTEPECYIOIIETONPOIYKTA;

—HpOBOI[I/ITI) aHaJIn3 " KpI/ITI/IquKI/I OIICHUBATH HOJ'Iy‘IGHHI)IG BKCHepI/IMCHTaJ'IBHBIG JaHHBIC,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIXOIBITOB.

—TPUMEHATh TEOPETUYECKUE 3HAHMSI U SKCIEPUMEHTAIbHBIE METOJbl HCCIEAOBaHUSA (U3UUYECKOU
XUMUH JIJIS1 pEIIeHHs BOMIPOCOB, BOSHUKAIOIINX MPU U3YYEHUN KMHETUKH XUMHUECKUX PEaKIIHiA;
—HpOBOI[I/ITI) aHaJIn3 " KpI/ITI/I'-IGCKI/I OIICHUBATH nonyquHHe BKCHepI/IMeHTaﬂBHBIC JaHHBIC,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEIEHHBIXOIBITOB.

Bnaoemos:

—KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJ0B (U3NYECKOM XHUMHM MJi1 pPEeUIeHHs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

—HAaBBIKAMM  OIPEIEICHUS COCTOSIHUS PAaBHOBECHS U CaMOIIPOM3BOJIBHOIO  HAIlpaBJICHUSA
XUMHYECKOTOIPOLECCa;

—3HaHUAMU OCHOBHBIX 3aKOHOB (PMU3MUYECKOW XUMHMH JUIS COJAEP)KATeNbHOW MHTEpIpeTaliu
TEPMOJAMHAMUYECKUXPACUETOB;

—METO/IAMH OIPEAEIICHHsI MOPSAAKA U CKOPOCTH PEAKIMH, YCTAHOBJIEHUS JTUMUTUPYIOIIEH CTauu U
MEXaHU3Ma U3y4aeMOl XUMUYECKONPEaKIINH;

—HaBBIKaMH COCTABJICHUS TaJIbBAHUYECKUX  DIEMEHTOB Ul  LEJIEeH
OIIpeACICHNS TEPMOAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PABHOBECHS UCCIIEyEMOUPEaKIINHY;



—3HaHUSMHUOCHOBHBIX3aKOHOBXMMHYECKONKUHETUKH, BIUSHUSAPA3TUUHBIX()aKTOPOB
(Temneparypsl, JaBICHUS, KaTaau3aropa) Ha CKOPOCTh XUMHYECKOUN peakilnu.

3. Kparkoe coaep:kaHMe M CIHIIIMHbI

4 CEMECTP
XumMuyeckasi TepMOAMHAMHKA. TepMoAMHAMHYECKHE CHCTEMBl UM TEPMOJMHAMHYECKHE
napamMeTpbl. DKCTEHCUBHBbIE U MHTEHCHBHbBIE CBOWCTBA CHUCTEMbI. TepMOIMHAMUYECKHH IpoLecc.
OyYHKIUY COCTOSHUS U (PYHKIMU TIpolriecca. BHYTpeHHss SJHEPrus ¥ SHTAIBIUS cUcTeMbl. TerioTa u
pabora kak (GopMbI Mepeaadyd PHEPTUU OT CHUCTEMBI K cucTteMe. MexaHudeckass pabora (pabota
pacupeHusi) u nosesHas padora. @opMyIupoBKH MEPBOTO Havajga TEPMOAWHAMHKH. B3anMocBs3b
TEIUIOTHI, paOOTHl U U3MEHEHUS] BHYTPEHHEH SHEPIUU B U30XOPHOM, H300apHOM M U30TEPMHUUYECKOM
npoueccax. TemioeMKocTb BEUIECTB, MOJIIPHAs TEIJIOEMKOCTh. TelI0eMKOCTh TBEPbIX BELIECTB U
AKHUJIKOCTEH, TEINIOEMKOCTh MJEAIbHBIX a30B, B3AaUMOCBS3b C, U Cy UAEAIBHOIO ra3a. 3aBUCHMOCTh
TEIIOEMKOCTH OT TEMIIepaTypbl, CTENEHHbIC psAbl. TernoBoil 3(¢eKkT XMMHUYECKOTo Mpolecca.
CranpapTHble SHTanbuU OOpa3oBaHUs M cropaHus BemiecTB. llpumenenue 3akona ['ecca s
BBIYMCIICHHSI TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX U (PU3UKO-XUMHUYECKUX MPOIeccoB. CBA3b TETIOBBIX
3¢ (peKTOB NpH MOCTOSHHOM O0BEME W HpPU MOCTOSIHHOM JIaBJICHUHU. 3aBUCHUMOCTb TEIUIOBOI'O
s dexTa peakuuu oT TemuepaTypsl. BeiBog u ananu3 ypaBHenus Kupxroga. CaMonpou3BoiIbHbIE U
HECaMOIIPOU3BOJIbHBIE, OOpaTHUMble M HeOoOpaTUMble, PaBHOBECHbIE (KBAa3UCTATUYECKUE) MU
HEpaBHOBECHBIE Tpolecchl. PaboTa paBHOBECHOTO M HEPaBHOBECHOTO TporeccoB. DopMymupoBKu
BTOPOI'0 Haudana. DHTPONMs KaKk KPUTEpUH pPaBHOBECHS M HANpPaBIEHHOCTH CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B M30JINPOBAHHBIX cHUcTeMax. Pacuer M3MEHEHHWs PHTPONUU B Pa3IMYHbIX IMPOIECCAX,
CBSI3aHHBIX C H3MEHEHMEM COCTOSIHUS HJAEANbHOTO rasa. VI3MeHeHue SHTpPONMM B Ipolecce
CMEIICHHS WICANbHBIX ra3oB. M3menenue sHTpornmu npu (azoBeix nepexonax. [locrynar Ilnanka
(Tpetuit  3akoH  TepMoAMHamMuKu). CTaTUCTMUYECKass ~ MHTEpIpeTalus  BTOPOro  Havaia
TEPMOJAMHAMUKHU. BbluriciieHue aOCOIIOTHOW AHTpONMM BellecTBa. Pacuer M3MEHEHHUs! SHTPONUH B
XMMHUYECKHX peaKkUMsIX NpU pa3iuyHbIX Temmeparypax. OoweaunenHoe ypaBHeHue | u Il 3akoHOB
TepMOAMHAMHUKHU. OHeprus ['enbmronbua u sHepruss ['mb0Oca Kak KpUTEpUU HAIPaBIEHHOCTH H
npejena MPOTEKaHUS TMPOLECCOB. 3aBUCUMOCTb 3Hepruu ['enbmronbua u sHepruu [ubb6ca ot
apaMeTpoB COCTOSIHUSA, XapakTepucTuueckue GyHkuuu. YpaBHeHnue ['ud0ca-I'enpmronsua. Pacuer
CTaHJapTHBIX  dSHepruii  I'mb66ca m  TenbMronbpia  XMMHYECKMX — peakuuil  mpu
pa3IUYHBIXTEMIIEpPATYpPaX.
OJeMeHTBl CTaTUCTHUYECKOW TepMOJUHAMUKH. MeXaHMYECKOe ONHCaHHE MOJEKYJISPHOW CHUCTEMBI.
Oyukuus pacnpeneneHuss MakcBemna -  bosnbumana.  CTaTHCTHYECKHE CpPEAHHME 3HAUYEHMS
MaKpOCKOMUYECKHX BeJWYMH. AHcamOmu ['mb0ca. @yHKIUU pacnpeneneHus Al KAHOHHYECKOTo U
MaKpOKaHOHUYECKOr0 aHcaMOyiell. OHTponMsi U TepMOJUHAMHYECKas BepoATHOCTb. dDopmyna
BonbiiMana. CymMmMa 1O COCTOSHHMSIM Kak CTaTHCTHYECKas XapaKTepUCTHUecKas (YHKIHA.
CraTrcTidecKkre BEIPaXKEHUS /ISl OCHOBHBIX TEPMOJIUHAMUYECKHX (DYHKIMI - BHYTPEHHEH YHEPTUH,
SHTpoNuUH, 3Heprun I'eapmromsiia u s3Heprun I'udoca.
DOneMeHThl TEepPMOJAMHAMHUKH HeoOpaTHMbIX mporeccoB. OmnucaHue HEOOpAaTHMBIX IPOILIECCOB B
TepMoiuHaMHuKe. (DEHOMEHOJIOTHYECKHE 3aKOHbl [UIs CKopocTed mpoueccoB. HeoOpartumeie
IPOLECChl M MPOU3BOJACTBO DJHTPONMMUU. 3aBUCUMOCTb CKOPOCTH IPOU3BOJCTBA HSHTPONHUH OT
000011eHHBIX MOTOKOB U cuil. Teopema Ilpuroxkuna. CootHomenus B3auMHocTH OH3arepa um MX
UCIIOJIb30BaHUE B JIMHEMHON TepMOJIMHAMHUKE HEOOpaTUMBIX MporieccoB. CUCTEMBI MEPEMEHHOIO
cocTaBa. XMMUYECKUN MOTEHIIMAI KOMIIOHEHTA CUCTEMbI. 3aBUCUMOCTh XMMHUYECKOTO MOTEHIIHANIA
OT JIaBJIEHUS U TeMIIepaTypbl. Y CIOBUS PaBHOBECHUS M CAMOIIPOM3BOJIBLHOTO MPOTEKAaHUS Mpoliecca B
CUCTEMAaX MEPEMEHHOIO COCTaBa. XMUMHMUYECKUN MOTEHIMAJ WEAJIBHOTO ra3a U KOMIIOHEHTAa CMECU
UJCaNbHbIX Ta30B. XHUMUYECKUH MOTEHLMAT peajbHOro Tras3a, (YrUTUBHOCTh (JIETYy4YecTh),
K03 puLMEeHT PyruTUBHOCTH.
XuMHYecKoe paBHOBeCHe. 3aKOH JCHCTBYIOIIMX Macc. TepMOIMHAMH4YECKas W SMIIMPUYECKHE
KOHCTaHTBhl XMMHYECKOTO paBHOBecHs. KOHCTAHTBI paBHOBECHs JJIsi TOMOT'€HHBIX U I€TepOTeHHBIX
peakuuii, u1eanbHbIX U HEUJEAIbHBIX PEAKIIMOHHBIX cucTeM. CMelleHne XUMUYECKOT0 paBHOBECHUS
IpY U3MEHEHUU JIaBJICHUS U T0OOABJICHUHU B CUCTEMY UHEPTHOTO rasa.



VYpaBHeHHEe H30TEPMbl XMMHYECKOH peakuuu (u3otepmbel Bant-I'od¢a), xummuueckoe cpoacTBo.
Bnusgnue TemmepaTypel Ha KOHCTaHTY XMMHMYECKOTO PaBHOBECHUs, BBIBOJ M aHAJIU3 YpPaBHEHMI
n300apbl U M30XOPHl XMMHUYECKOW peakiuu (1m300apel 1 uzoxopsl Bant-I'odda), narerpuposanue
ypaBHeHUU. Pacuer cpeaHero W HMCTUHHOTO TEIUIOBOrO 3(¢eKTa XUMUYECKHUX peakiuil u3
3aBUCUMOCTM KOHCTaHThl pPaBHOBECUS OT TemIleparypbl. PacueT KOHCTaHT paBHOBECHUS U3
CTaHJApPTHBIX TepMOAMHAMUYecKuX (GYHKIMI peakiuii, Beruucienue K, U3 mpuBeneHHBbIX SHEPTuit
'n66ca. BpruncieHne KOHCTAaHT PaBHOBECHS XUMHUECKHMX PEAKIMU 1O CIPAaBOYHBIM JIAaHHBIM O
KOHCTaHTaX paBHOBECHS peaKIMii 00pa3oBaHusl COETUHEHHUH U3 MPOCTHIXBEIECTB.

®da3oBble paBHOBeCHS! B OJHOKOMIIOHEHTHBIX cHcTeMax. Pa3za, KOMIIOHEHT, YMCIO CTEIEHEU
cBoOonbl. [IpaBuno ¢a3 [mbb6ca (6e3 BwBoma). Jlmarpamma (a3oBbIX paBHOBECHH B
OJIHOKOMIIOHEHTHBIX cucTeMax. TpoiiHas u kpuTudeckas Touku. [Ipumenenue npasuna a3 ['nb66ca
JUIsL aHalu3a (a30BBIX PABHOBECHUN B OJHOKOMIIOHEHTHBIX CHUCTeMax. BbIBOJ M aHalU3 ypaBHEHHS
Kunaneiipona. 3aBUCHMMOCTh TEMIEpPATyphbl IUIABJIECHUS OT BHEIIHETO JaBJICHUS, MHTETPUPOBAHUE
ypaBHeHusa Knaneiipona /jisi paBHOBeCHs TBEpAOE TeNO - XKUAKOCTb. PaBHOBecHs ¢ ra3oBoii (a3oi,
ypaBHeHue Kianeitpona-Knay3uyca, MHTErpUpOBAHME YpPAaBHEHHUs I IPOLECCOB HCHAPEHUA U
BO3roHKU. OmpeneneHue KOOpAMHAT TPOWHOM TOYKU. B3auMOCBSI3b SHTAIBNMIA IUIaBJICHUS,
WCIIAPEHUSI U BO3TOHKM B TpoiHOM Touke. [Ipumenenue ypaBHenus Kianeipona-Kiaysmyca s
pacueTa WU3MEHEHUS TePMOJMHAMUYECKUX (YHKIHHN Npu (a3zoBbIX MPEBpPALICHHUIX. DMIHUPUIECKOE
npaswio TpyToHa.

TepMmoannamuueckass Teopusi pacTBopoB. Kiaccuduxamms pactBopoB. CrocoObl BBIPaKECHHS
cocraBa pactBopa. [lapuuansHbie MoNIIpHBbIE BenHUMHbL. Y paBHeHus ['n60ca- [rorema. UneanbHbie
pactBopbl. TepMonuHaMuyeckue (QpyHKIMM CMEIIEHUs AJIs HA€aIbHBIX PacTBOpPOB, 3aKkoH Payiis.
[IpenenbHO-pa3daBieHHBIE PAaCTBOPHI, 3aKoH ['eHpu. HenjeanbHble pacTBOPHI, MOJOKHUTEIbHBIE U
OTpULATENIbHbIE OTKJIOHEHMsI OT 3akoHa Paynsg. TepMoauHaMHyecKOoe ONHMCAaHUE HEUJealbHBIX
pacTBOPOB, AKTUBHOCTh, KOI(PPHUIMEHT aKTUBHOCTH. CTaHIApTHBIE COCTOSIHHSI KOMIIOHEHTOB
pactBopa. CumMMeTpu4yHasi M HECUMMETpUYHAs CHCTEMbl cpaBHEHHS. PacueT axkTUBHOCTH U
KOA(p(UIIMEHTOB AaKTUBHOCTM KOMIIOHEHTa pacTBopa. KosuraTuBHbBIE CBOHCTBAa pPacTBOPOB
HEeJEeTy4YnXx BEIIeCTB B JeTydeM pactBopurene. Kpuockomnusa, 30ymmockonus. Ocmoc,
OCMOTHYECKOE JaBJICHUE.

®da3oBble paBHOBeCHMS B MHOTOKOMIIOHEHTHBIX cHcTeMax. JluarpamMmbl «/1aBlIEHHUE-COCTaB»,
«TeMIIepaTypa-coCTaBy», «COCTaB Mapa-CcOCTaB JKUIAKOCTU» [UIsl MJACATBHBIX W HEUJCAIbHBIX
pactBopoB. 3akoHbl ['n06ca-KonoBanoBa, Azeorpornusa. OU3NKO-XUMHUUECKHUE OCHOBBI PA3ICIICHUS
KUAKUX cMecel, pektudukaius. OrpaHuyeHHasi B3aMHasi PaCTBOPUMOCTD JKUIKOCTeH. CHUCTEMBI C
BEpXHEH M HIKHEH Temmeparypoul paccianBanus. [IpaBuno AnekceeBa. [leperonka ¢ BOJSHBIM
napoM. TepMUYEeCKHMH aHaidu3, KpUBBIC OXJAXACHHS, MOCTPOCHHE JHUarpaMMbl IJIABKOCTH 10
KpUBbIM  oxJaxJaeHuss. CHucTeMbl C OIpaHMYEHHOM W HEOIPAaHMYEHHOH pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEpPAOM cOCTOsSHUU. M3omopdusMm. Tumbel TBepIAbIX pacTBOpPOB. Jlmarpammbl
IUTABKOCTH HM30MOP(GHO KPUCTAJUIM3YIOIIMXCS BelecTB. JluarpamMmbl IUIaBKOCTH HEU3OMOPQPHO
KPUCTAJTU3YIOLIUXCS BelIecTB (¢ 00pa3oBaHUEM MPOCTOI 3BTEKTUKH, C 00pPa30BaHUEM YCTONUYMBBIX
U HEYCTOMYMBBIX coeAMHEHui). OrmnpenereHHe cocTaBa 3BTEKTUKHU IOCTPOEHUEM TPEYrojJbHUKA
Tammana. CucteMbl ¢ OrpaHMYEHHOH PacTBOPUMOCTBIO BellecTB B TBeploi ¢asze. IIpumenenue
npasuiia ¢a3 ['mb0ca k uccnenoBanuio Gpa3zoBbIX paBHOBECHI.

6 CEMECTP

PacTBOpBI 2/1eKTPOJMTOB. TepMOAMHAMMUYECKOE ONMCAHHE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB.
AKTHBHOCTH M KO3(DQUIMEHTH aKTUBHOCTU JJIEKTPOJIUTA U MOHOB B PacTBOpE, CPEIHHE HOHHBIE
K03 puLMeHTs aKTUBHOCTU. CBA3b aKTUBHOCTHU 3JIEKTPOJIUTA CO CPeIHEH MOHHOW aKTUBHOCTHIO M
KOHIICHTpaluen JsJyekTponuTa. MoHHas cwia pactBopa. DiekTpocTtaruueckas teopus J[lebas-
Xrokkens. Pacuer akTMBHOCTM M CpPEIHMX HMOHHBIX KOI((UIMEHTOB aKTUBHOCTH CHIIBHBIX
JJIEKTPOJIUTOB B pa30aBIE€HHBIX M KOHLIEHTPUPOBAHHBIX PACTBOPOB M pacTBOpax yMeEpEeHHOU
KOHLEHTpAallMU. YJAeIbHas W MOJISIpHAs 3JIEKTpUUYECKHE NpoBoAUMOCTH. CKOpPOCTh ABMXKEHUS H
MOJIBU’KHOCTh MOHOB. [IpesienibHble MOJIIpHBIE 3JIEKTPONPOBOIHOCTH MOHOB. 3aKOH HE3aBHUCHUMOIO
nBukeHust MoHoB Komppayma. IlpumMeHeHHE W3MEpPEHMI 3IIEKTPUYECKOW IMPOBOJUMOCTU  JUIS



OTIpeieNIeHNUs CTETIEHN U KOHCTAHTHI TUCCOIHAIINHN CIIA0BIX AJIEKTPOJIUTOB.

DIeKTPOXMMHUYeCKHe cucTeMbl (1enu). Bo3HMKHOBEHME CKauKka MOTEHIIMAla Ha TPaHuUIIe pa3jaeia
npoBoguukoB [ wm Il ponma. JIBOMHON d3IEKTpUYECKUH CIIOM. DJEKTPOABMXKYIIAs Ccuila
raJIbBAHUYECKOTO  DJIEMEHTa,  DJJCKTPOJHBIM  IMOTEHUMal.  TepMoaMHamMuyecKas  TEOPHs
raJbBaHUYECKUX SBJICHUI, ypaBHeHHE HepHcTa. DinekTpoxumudeckas (hopMa OCHOBHOTO ypaBHEHHUS
TepMOJAMHAMHUKH, TemmeparypHbii kodddunment IJC. Dnexkrpoast I m Il poma, rasoBwie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE IEKTPOAbl. THUINBI raJlbBAHUUECKUX 3JIEMEHTOB: XUMUYECKUE,
KOHIIGHTPALlMOHHBIE, C MEPEHOCOM U 0e3 nepeHoca. XMMHUYECKME€ MCTOYHHUKU TOKA, TOIUIMBHBIE
JJIEMEHTBI.

Xumuyeckas KHHeTHKAa. CKOpOCTb XMMHUYECKOM PpEaKIMHM, KOHCTAHTa CKOPOCTH, INOPSINOK U
MOJIEKYJISIpHOCTh peakuuu. KuHernka HeoOpatuMbiX peakuumi 1-ro, 2-ro, 3-ro ¥ HYJIEBOroO
nopsiakoB. JlugpdepeHunanpHple M HMHTETpajbHbIE METOJbl ONpEAETICHHUsS MOpsAAKa PEeaKIHH.
Crnoxnble peakuuu. [IpuHIMO HE3aBUCHUMOIO NMPOTEKAHUS 3JIEMEHTapHBIX peakuuil. OOpaTtuMmele,
napajuleJIbHbIe U IOCIEI0BATENIBHBIE Peakuu 1-ro nopsaka. BausHue temmepaTypsl Ha CKOPOCTb
peakiuu, npubmwkeHHoe npaBuio Bant-I'odda. YpaBuenue Appenmyca, muddepeHuuanbHas U
UHTErpaibHble (OpMbI ypaBHEHUs. DKCIIOHEHIMalbHas (opMa ypaBHEHHs AppeHuyca. DHeprus
AKTUBALIUU U MPEIIKCIOHEHIUAIbHBIA MHOXKUTEb.

Teopun XUMHUYECKOW KMHETUKH: TEOPHUs aKTHUBHBIX COYIApEHUM U TEOpUS NEPEXOIHOTO COCTOSHHUS
TIIC (akTMBMPOBAHHOTO KOMIUIEKCA). DHTAIbOMS M 3HTponus akTuBauuu. Cxema JluHnemana.
[Ipnunnel Heroynoctn cxembl Jlunnemana. IlompaBkm I'mHmensByga u  Kaccens. Teopus
NIEPEXOTHOTO COCTOSIHHUSA.

@DOTOXMMHYECKHE peakuu. XUMHYeCKHe H (OTOPH3HMUECKUE CTaTuH, BTOPUYHBIE MPOIECCHI.
Kuneruka goroxummuueckux peakuuid. CeHcuOmnm3upoBanHbie (OTOXUMUUECKUE peakuuu. LlenHble
peaKIiy, MEXaHU3MBI 3apOXKACHUS, Pa3BUTHA U 00pbIBa Lenu. Hepa3BeTBieHHbIC U Pa3BETBICHHbIC
LIENIHbIE pEeaklUMU. BeposTHOCTHas Teopusl pPa3BETBICHHBIX peakuuil. llpenenbHble sBiIeHUSA B
LENHBIX PEeaKLUsIX, HUKHUN U BEPXHUM MTpeiesbl BOCIIAMEHEHUSI.

Karanu3. ['oMoreHHslii U rereporeHHblid karanu3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTUYECKUX
peakuuii. BausHue karanuzaropa Ha TEPMOJMHAMUYECKHE W KMHETUYECKHE MapaMeTpbl PEeaKIHH.
CenexkTUBHOCTh KaTalu3aTopa, KaTaJIWTUYecKas aKTUBHOCTb. l'omoreHHsli karanu3. CIUTHBIN U
pa3fenbHBI  MEXaHW3Mbl  KaTaIMTUYECKOTO  JEWCTBUSA.  DHEPreTMYecKHe  JuarpaMMbl
B3aMMOJICICTBUS peareHToB ¢ KaranuzaropoMm. OOmmii u cnenuduyeckuii KUCIOTHO-OCHOBHOM
karanu3. Karanu3 koMiiekcamu nepexoaHbix MeTauioB. GepMeHTaTUBHBIN KaTaIn3. 1 eTeporeHHbIin
Karaiau3. TUIBl TeTepOreHHBIX KaTaau3aToOpOB. 3aKOH ACWCTBYIONIMX NOBepxHocTed. KuHermka
reTepOreHHBIXPEAKIINM.

4. O0beM y4eOHOHAUCHMIITUHBI

Bcero 5 cemecTp 6 cemecTp
Bujabl yue6Hoii pa6oThI B 3au. | B akan. B 3au. e1. B akan. | B 3au. | B akaa.
efl. yacax yacax en. yacax
O01as Tpy10eMKOCTh AUCIHUTITIHHBI 16 576 3 288 8 288
1o y4e0HOMY ILIAHY
KontakTHas patora (KP): 9,8 352 4.9 176 49 176
Ulexiuu (JIek) 3,6 128 1,8 64 1,8 64
[Tpaktuueckue 3ansatus (I13) 2,6 96 1,3 48 1,3 48
Jlaboparopusie paboTs (JIP) 3,6 128 1,8 64 1,8 64
CamocrositesbHas padora (CP) 4,2 152 2,1 76 2,1 76
CaMOCTOsATeIbHOE U3YYCHUE Pa3/IeIoB 4.2 152 21 76 21 76
I CIIUTUTHHEL
Bu KOHTpoJIs: 2 72 1 36 1 36
IK3aMeH IK3aMeH




Bceero S cemecTp 6 cemecTp
Buabi yueOHoii padoThI B 3au. | B akan. B 3au. e B akan. | B3au. | B akan.
el. yacax " gacax el. yacax
O01mas Tpy10eMKOCTh AUCIHUIIMHBI 16 432 8 216 8 216
10 y4eOHOMY IIaAHY
KontaktHas pa6ora (KP): 9,8 264 49 132 49 132
Ulexiuu (JIek) 3,6 96 1,8 48 1,8 48
[IpaxTrueckue 3ausatus (I13) 2,6 12 1,3 36 1,3 36
Jlaboparopubie paboTs (JIP) 3,6 96 1,8 48 1,8 48
CamocrositesbHas padora (CP) 4.2 114 2,1 57 2,1 57
CaMOCTOSATEIbHOE U3YYCHHE PA3JIeiIoB 42 114 21 57 21 57
(M CLIMIUTHHBI
Buj KOHTpO.IR: 2 54 1 27 1 27
IK3aMeH IK3aMeH
AHHOTaIMs padovei MPOrpaMMbl TUCIUTLTHHBI
«XuMHYecKne 0OCHOBbI OHOJIOTHYECKUX MPOIECCOB)»

1. Henp IMCHUIUIMHBI: — TNPUOOPETCHHE CTYICHTAMH 3HAHMH O XUMHUYECKUX IpOIIeccax,

IMPOTCKAOIMIUX B KMBBIX KJIICTKAX W OpraHu3Max,

0 OHMONOTHYECKHX CyOCTparax, y4acTBYIOIIHUX B

OTHX IIponHeccax, O BO3MOKHOCTHU BOSI[GﬁCTBHH MNPOAYKTOB XUMHUUYCCKOI'O MMPOMU3BOACTBA HA KUBBIC

OpPTaHHU3MBI,
00J1acTHOMOTEXHOJIOT U H.

a TaKXXC O BO3MOXKHOCTU IIPHUMCHCHUA I[OCTI/I)KGHI/Iﬁ XMMHU H OHOXHMHUH B

2. B pe3yabTare u3yueHus JMCUUIJIMHBI 00y4aOUIMIACS MO MPorpaMMe CrennaauTeTa 0 IKeH:

Obnadoamye crneayrImUMA KOMIETEHIHSIMHE:

DopMupyeMble KOMIIETEHIMU

NuaukaTopsbl JOCTHKEHUs] KOMIIETEHIUH

YK-8.1. Amnamusupyer (akTOpel  BpPEIHOTO
YK-8. CnocobeH co3maBaTh W TOJAEP’KUBATHBIUSIHUS 2JIEMEHTOB cpensl oOuTaHus
0e30MacHbIe YCIOBUS JKU3HENESATEIbHOCTH, B TOM|(TEXHUYECKHX CPEICTB, TE€XHOJIOTHYECKHX
YUCI€ TNPU  BO3HMKHOBEHHHM  YPE3BBIYAMHBIXIPOLIECCOB, MATEPUAIIOB, 3laHUA U COOPYKEHH,
CUTyal Ui MIPUPOIHBIX U COLUATBHBIX

SIBJICHUI)
OIIK-1Cnocoben ananu3upoBaTh,OIIK-1.1. CucremaTuzupyer W aHAIU3UPYET
MHTEPIPETUPOBaTh M 0000IIAaTh  pe3ylbTaThIpPe3yNbTaThl  XMMHUYECKMX  HKCIEPUMEHTOB,
PKCIIEPUMEHTAIbHBIXU pacueTHO-HAOMI0IeHUH, U3MEPEHH, a TaKXKe Pe3yJbTaThl

TCOpCTI/I‘-IeCKI/IXpa60TXI/IMI/I‘-ICCKOﬁHaHpaBHCHHOCTI/I

aCYETOB CBOMCTB BEIIECTB U MaTCpHraJioB

B pe3ynbrare nzydeHus: AUCUMILTUHBI 00y4atoIUNCs JOKEH:

3namo:

® TEOPETHYECKHE OCHOBBI OMOJOTMYECKOM XUMHUHU (COCTaB M CTPOEHUE KIETKH; CTPOEHHE U
XUMUYECKHE CBOMCTBA AMHMHOKHUCIIOT, HYKJIEHHOBBIX KHCIIOT, JIMIIMJOB, YIJIEBOJOB; CTPOCHHUE W

(I)YHKI_II/II/I 6CJ'II(OB; MCXaHU3M W KHHCTHUYCCKUC

3aKOHOMCPHOCTH (bCpMCHTaTI/IBHOFO KaTtaju3ia,

MeTaboIU3M YTJIEBOJIOB U >KUPHBIX KHCIOT, MEXAHU3Mbl XpaHEHUS U peanu3alii I'eHeTUYeCcKOu
UHPOPMALIMK; MEXaHU3MBI JIEHCTBHSI TOPMOHOB; MEXAaHU3M Iepe/laud HEPBHOTO MMIYJIbCa U POJIb
HeHpoMeMaTOPOB; MEXaHU3MBI JEHCTBUS JIEKAPCTB U KCEHOOMOTUKOB U X MeTaboIu3M). Ymemsp:

® UHTEPIPETUPOBATh COBPEMEHHBIE METOIbI (Ppu3
0eNKOB, HYKJIEMHOBBIX KHCIOT M MOJIHCAXapUIOB,
(TTLLP, xmoHMpOBaHKE TeHOB,(DUHTEPIIPUHTHHT ).

MKO-XMMHUYECKOI0 aHAJI3a COCTaBa U CTPOCHHUS
a Taxke Metonbl Ha ocHoBe JIHK- TexHomoruit



Bnaoemu:

® HaBbIKaMH pabOTHI ¢ OMOIOTUYECKUMUOOBEKTAMHU;

® (pU3NIECKUMU U XMMHYECKHMH METOJAMH BBIJCICHHUS OHOJOTHYECKH-
aKTUBHBIX COCIUHEHUHN U3 PACTUTENIBHBIX U KUBOTHBIXKJIETOK;

® METOJIaMH Pa3/ieleHus OCJIKOB U HYKJIEHHOBBIX KHCIIOT, a TAK)KE ONPEAETICHUs UX COJIepXKaHUs B
BOJIHBIX PAaCTBOPAX, a TAK)KE METOIaMH MJICHTU(UKALMU 1 KOJIUYECTBEHHOTO ONPE/ICICHUS;

e (QU3UKO-XMMHUYECKMMHM  METOJaMHM  aHajlM3a  MOJIEKYJIIPHO-MAaCCOBBIX  XapaKTEPUCTUK
OMOIOIUMEPOB.

3. Kparkoe conep:kaHueTMCIHIJIMHBI:

Beenenue. Ilpenmer 6umoxumuu. OCHOBHbBIE MOJOKEHUs LUTONOTUU. [IpoKapHOTHI U 3YKapHOTHI.
Kiietounsie opraHesibl, UX CTpOeHUE U (DYHKITUH.

DNeMEeHTHBI U MOJIEKYJISIPHBIN cOCTaB KJETOK. Boga, cTpoeHue, OCHOBHbIE CBOWCTBa, €€ poJib B
(GYHKIIMOHUPOBAHHUHU KUBBIX OPraHU3MOB. MaKkpo-, MUKpPO- U YIBTPAMUKPOIIEMEHTHI KX OCHOBHBIC
(byHKIHH.

AMuHOKHCHIOTH U Oenku. [lentuanas cBs3b U e€ ocoOeHHOCTH. [lepBUYHAS, BTOPUYHAS, TPCTHYHASL
U uyeTBepTUYHas cTpyKTypsl Oenka. Kmaccudukamnus GenkoB. @epmenTsl. OCOOEHHOCTH CTPOCHUS
(depMEeHTOB M MeXaHH3MbI OMOKaranm3a. KuHeTnka MOHOCYOCTpaTHOH (pepMEHTATHBHOW peaKIIuH,
ypaBHeHue Muxasnuca-MenteH. HomeHkmnarypa u knaccudukaius GepMeHTOB.

KodepmeHTsl M BHTaMUHBI, CTPOCHHE BHTAMHUHOB W KO(DEPMEHTOB, WX POJIb B (hePMEHTATUBHBIX
peakusx U B 0OOMEHHBIX Mpoleccax.

Knaccudukanus, onoxumudeckne GyHKIIUU ¥ HanOoJiee BAXKHBIC PEaKIIUU YTIICBOJIOB.
Mounocaxapuibl, AUcaxapuibl U MOJHUCAXaPHIbIL.

Jlumuaer. CTpykTypa, Kiaccudukanus U OnoxuMmudeckne (QyHKIUW TUMHI0B. KUPHBIC KHCIIOTHI.
CtpoeHue u CBOMCTBA KIETOYHBIX MeMOpaH. DIK03aHOUIBI.

HyxnennoBbie kuciaoTel. DyHKINUK 1€30KCHPHUOOHYKICHHOBBIX W PHUOOHYKIICHHOBBICX KHCIIOT H
MPUHIIUIIBI KX CTPYKTYPHOM OpraHU3aIiH.

MoutekymsipHast Ouosiorust Peakiuyu MaTpUIHOTO CHHTE3a: PETUIMKAIINS, TPAHCKPHIIIINS, TPAHCIISAIHS.
['eHeTYecKkuil KO U €ro 0COOEHHOCTU. BUOTEXHONOTHS U TeHHAs! HHXEHEPHSI.
[ToHsATHEONOHEOPTAHNIECKOMXUMUU, KOMIUIEKCHl ~ OMOTIONIUMEPOB  WJIH  HHU3KOMOJICKYJISIPHBIX
MPUPOJIHBIX BEIIECTB C MOHAMH METAJJIOB — BaKHEHIIIE TPEICTAaBUTEIH.

MeTtabonusm u oomeH BemiecTB. [TonsTre o MeTabonau3Me n Mertaboandeckux nyrsax. Karabonusm u
aHabonmu3M. OHepreTudeckue OHOXMMHUYECKHE IHKIBL. MeTabonu3M yriaeBojaoB. [ Jukonus.
JexapOOKCUIUPOBaHNE TUPOBUHOTPAAHOW KHUCIOTHL. MeTaboau3M JUNUIOB. XpaHEHHE U
pacuieruienne >kupoB. L{ukn moueBuHbl. [{ukn nuMoHHON KuCHOThL. OpraHu3anus IbIXaTelbHOM
nenu. OxucnutenbHoe QocopunupoBanue. OKHCIeHHME W OHOCHHTE3 HACHIIICHHBIX KHUCIIOT.
MeTtabonu3m 6eTKOB U aMUHOKHUCIIOT.

Perynsiuss  OMOXMMHUYECKHX MPOIECCOB. bHoperynsTopel, Kiaccu(UKANMsI: TOPMOHBI H
HelipoMeanaTopbl. MexaHU3MBbI IEHCTBUS TOPMOHOB.

4.00beM yueOHOH U CHUTLINHBI

Oo0bem
Buj yueOHoit padoThI B 3au. B akan.
eITMHHIAX yacax

O01asi TPYA0eMKOCTh THCIUIIJIMHBI N0 Y4eOHOMY IJIAHY 6 216
KonraktHas padora (KP): 2,7 96
Jlekrnu (JIek) 0,9 32
[Tpaktuueckue 3ansaTus (I13) 18 64
JlaGopatopubie 3ansTus (JIab) - -

CamocrositesibHas padora (CP): 2,3 84
Buja uTOroBOro KOHTpOJIsi: IK3aMeH 1 36




O0bem
Buj yueOHoit padoThI B 3au. B acrp.
eTMHUIAX yacax

O61masi TPyA0eMKOCTh JUCHHUILIUHBI 0 Y4e0HOMY IJIAHY 6 162
KonraktHas pa6ora (KP): 2,7 72
Jlexnmm (Jlek) 0,9 24
[TpakTuueckue 3ansatus (I113) 1,8 48
JlaGopaTopHsbie 3ansatus (J1ab) - -

CamocrosTesannasi padora (CP): 2,3 63
Bu/1 M TOrOBOT0 KOHTPOJISI: IK3aMeH 1 27

AHHOTanus paboyeil mporpaMMbl TUCIUTUIUHBI
«BBICOKOMOJIEKY/ISIPHBIE COeTMHEHUS)

1. HeJb AUCHMIVIMHBI: - 3HAKOMCTBO CTYJEHTOB C OCHOBAMHM HayKH O IIOJIMMEpax H ee
BROKHEHIIMMHU TPAKTUYECKUMH TPHIIOKEHUSIMU, 3HAHUE KOTOPHIX HEOOXOJMMO KaXKIOMY XHMHKY,
HE3aBUCHMO OT €ro IHOCIEeAyloUed Y3KOM crnenvanu3auuu. [JaBHOe BHUMaHHE YIENAETCs
PaCCMOTPEHHIO OCHOBHBIX CBOICTB BBICOKOMOJIEKYJIIPHBIX COECIUHEHHM OTJIMYHBIX OT CBOMCTB
HU3KOMOJIEKYJSIDHBIX ~ BewlecTB. bonbiime pasmepbl M LENHOE CTPOCHUE MaKpOMOJEKYJI
00yCIIOBIMBAIOT TIOSABJIEHUE Psila BAXKHBIX CHEU(PUUYECKHX CBONCTB, KOTOPbIE OIPEAEIAIOT
IPAaKTUYECKYIO LIECHHOCTh IOJIMMEPOB KaK MaTepHaJIOB, a TAK)KE UX OMOIOTHYeCcKOe 3HaUCHHE.

2. B pesyabTare n3yyeHus JMCUMIIMHBI 00y4aIOLIUIACS 110 POrpaMMe CIeNHaJINTeTa 0JI/KeH

Obnadamye cnenyrImUMA KOMIETEHIHSIMHU:

DopmupyeMble KOMIIETEHIIUH NHaukaTopbl J0CTHKEHUsS] KOMIIeTeH Mt
YK-8.1. AmnamusupyeT (akTopsl BpEIHOTO
BITUSTHUS 9JIEMEHTOB CpeIsl oOuTaHus
(TEXHUYECKHX  CPEICTB,  TEXHOJIOTUYECKUX
MIPOLIECCOB, MAaTEPUANIOB, 3AaHUI U COOPYKECHUH,

YK-8. CnocobeH co3maBaTh W TOIJICPKHBATH
0e30macHbIe YCIOBHS JKU3HEIEATEILHOCTH, B TOM
YUCI€ TPU  BO3HUKHOBEHUHM  UPE3BBIYANHBIX

CUTyaruin .

MPUPOHBIX U COLUATBHBIX SBJICHUN)
OIIK-1 CriocobeHaHan3upoBaTh, OIIK-1.1. Cucrematusupyer H aHAIU3UPYET
MHTEPIIPETUPOBaTL U 0000LIaTh  pe3yNbTaThIpe3ylbTaThl ~ XUMHUYECKUX  IKCIEPUMEHTOB,
SKCIEPUMEHTAIBHBIX HWPACYETHO- HAOMI0IEHUH, W3MEPEHUI, a TakKe Pe3ylbTaThl

TEOPETHUECKUXPAOOTXUMUYECKOMHANIPABIEHHOCTH[PACYETOB CBOMCTB BEILECTB M MaTEPHAIIOB
B pesynbrare nzyueHus: AUCUMILTAHBI 00y4atOIUNACs JOKEH:

3namop:

® 0COOCHHOCTH (PM3UYECKHX CBOICTB MOJIMMEPOB M UX PACTBOPOB, OOYCIOBIEHHBIE MX BBICOKOU
MOJIEKYJISIPHOMMACCOM,

e KJIaCCU(PHUKAIMIO TTOJIMMEPOB U UX BAXKHEUIIUXITPEICTABUTENCH,

¢ (UBHKO-XMMHYECKHE 3aKOHOMEPHOCTH PEAKIUi, MPUBOASAIINX K 00pa30BaHUI0 MAaKPOMOJIEKYII,
® 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX PEAKIIUN C yHACTUEMIIOINMEPOB.

Ymemn

® CTPOUTH KHHETUYECKUE MOJEIIH JIJIsl OMMCAHUs IPOLIECCOB CUHTE3aMaKpOMOJIEKYI,

® [IpeACKa3bIBaTh B3AUMOCBSI3b CTPYKTYpa — CBOMCTBO JJIsi MAKPOMOJIEKYJIIPHBIX CUCTEM.
Bnaoemw:

® COBpeMEHHOH TepMHuHOJornen xumnnBMC;

® TEOPETUYECKHUMHU OCHOBAMH CHHTE3aIOJIMMEPOB.

3. KpaTkoe coaepxanue Iy CHUNINHBI

BBEJIEHUME
OcCHOBHBIE NOHATHS U ONPENEICHUS: NOJUMED, OJIMIOMEP, MAKPOMOJEKYJIa, MOHOMEPHOE 3BEHO,



CTCIICHb MOJUMCpU3AllUH, KOHTYpHasA [JJIMHA ICIIH. MoneKynstHHe MacCCbl M MOJICKYJISPHO-
MaccoBble  pacmpeneneruss (MMP).  VYcpenHennsie  (cpeaHHE) — MOJEKYJSIPHBIE  MacChl
(cpenneuuncioBasi, cpeaHeBecoBas). HopmanpHoe (Hamboliee BEpOSTHOE) paclpeseiicHue.
BakHelime CBOWCTBA IMOJMMEPHBIX BEHIECTB, OOYCIIOBJICHHBIC OOJIBIIMMU pa3MepaMH, IEIHBIM
CTPOCHHEM M THOKOCTHIO MAaKpOMOJIEKYN. PoJb mOIMMEpOB B KHBOM MPUPOJE U WX 3HAYCHHE KaK
NPOMBIIIICHHBIX MAaTepHUanoB (IUIACTMACCHI, KaydyKH, BOJOKHAa W IUICHKH, ITOKPBITHS, KIICH).
[Ipenmer n 3amaun HaAyKHM O BBICOKOMOJIEKYJSPHBIX COEIUHEHMSX (IIojMMepax). Mecro Hayku o
NoJMMepax Kak CaMOCTOSITeTIbHOH  (yHIaMEHTaIbHOH 00JacTH 3HAHWUSA CpPeAM  JAPYTHX
(I)YHI[aMeHTaHBHBIX XUMHWYCCKHUX AUCHUIIIINH. Ee POJIb B HAYYHO-TCXHHUUYCCKOM IIPpOIpeCCc H
OCHOBHBIE HCTOPHUYECKHUE Tl €CPA3BUTHSL.

KIACCUOUKALMSA ITOJIMMEPOB

Knaccudukanust moauMepoB B 3aBUCUMOCTU OT TIPOUCXOXKICHHUS, XUMHYECKOTO COCTaBa M CTPOCHHUS
OCHOBHOM LI€NH, B 3aBUCHUMOCTU OT TOIOJIOTMM MakKpoMmoJieKyld. OJHOTSKHbIE U ABYXTSKHBIE
MaKpOMOJIEKYJIbI. [Ipuponnsie u CUHTETUYECKHUE MOJIUMEPHI. Opranuueckue,
3JIEMEHTOOPIaHUYECKUE U HEOPraHMYEeCKue NoJiuMephl. JInHeliHble, pa3BeTBICHHbIE, JECTHUYHBIE U
CHIMTBIC TMOJUMEPHI, ACHAPUMEPHL. ['OMOIOIMMEPHI, COMOIUMEPHI, OJIOK- COMOJIMMEPHI, TPUBUTHIC
comnoiuMepsl. ['oMolenHbIe U TeTepolelHble ToIuMepbl. bruononuMepsl, OCHOBHBIE OMOJIOTHYECKHE
byHKIIMM ~ OeNKOB  pUOOHYKIEMHOBOW M JE30KCUPUOOHYKJIEHMHOBOW  KucioT. KpaTkas
XapakTepUCTUKa W 00JIaCTM  TPUMEHEHUsS  BaXHEHUIIUX  MPEACTABUTENICH  pa3iuYHBIX
KJIACCOBITOJIMMEPOB.

MAKPOMOJIEKYJIbI 1 UX IIOBEJAEHUE B PACTBOPAX

Kondurypamust  MakpoMmMoieKkynsl W KOHQHUrypanmuoHHas  w3oMepus.  JIokanbpHbIE |
KOH(UIypallMOHHbIE HM30MEPbl B MaKpOMOJIEKyJaX IOJIMMEPOB MOHO3aMELICHHbIX STHJIEHOB U
mueHoB.  Crepeom3zomepuss UM CTEPEOpEryJsipHbIE  MakpoMmojeKkyybl. M3oTaktuueckue U
CHUHJIMOTaKTH4eckue nosumepsl. KondopmanmonHas u3omepus U KOHPOpPMaLUs MaKPOMOJIEKYJIBI.
BuyTrpumonexynsipHoe BpallleHue U THOKOCTh MakpoMoJieKyibl. KolnyecTBeHHbIE XapaKTePUCTUKH
rMOKOCTH MaKpOMOJIEKYJl (CpeIHEKBaJpaTUYHOE PACCTOSHHE MEXAy KOHIIAMU LEeNH, paanyc
MHEPLUUHU MaKpPOMOJEKYJIbl, CTaTUCTMUECKUH CErMeHT, NepcucTeHTHas anuHa). CBoOoaHO-
COWIEHEHHas LeNb KaK WAeAIU3UpPOBaHHAS MOJENb THOKOH MakpoMoJeKyabl. @DyHKUus
pacrnpenesieHns pacCTOSHUN MeEXJy KOHIIAMH CBOOOJHOCOWJIEHEHHOW Lenu (TayccoBbl KIYOKH).
Cpennue pa3smMepbl MakpOMOJIEKYJBl C YYETOM IMOCTOSIHCTBA BaJCHTHBIX YIVIOB. JHEPreTUYECKUE
Oapbepbl BHYTPEHHETO BpallleHUs; MOHATHE O MPHUPOAE TOpMO3sliero noreHuuana. [loBopoTHbie
U30Mepbl U THOKOCTh peanbHbIX MHened. CBsi3b TMOKOCTH (KECTKOCTH) MaKpOMOJIEKYJI € HX
XUMHYECKUM CTpOEHHMEM: (aKTOpbI, BIHUSIOUIME HAa TMOKOCTh pEaJIbHbIX LIETel. YIOpsI0YEeHHbIE
KOH(pOPMALIUU H30JMPOBAHHBIX MAaKpOMOJEKYN (MOJIMIENTH/IbI, OeNKH, HYKIEHHOBBIE KHUCIIOTBHI).
[Tonumep-nonvMepHble KOMIUIEKCHI CHHTETUYECKUMX M HPUPOJHBIX mMoiuMepoB. KoomepaTuBHble
KOH(OPMAaLIMOHHBIE TPEBPALLICHHSL.

Maxkpomosekynbl B pacTBOpax. TepMOAMHAMUYECKHI KPUTEPUl pACTBOPUMOCTH M JOKA3aTEIbCTBO
TEPMOJMHAMHYECKON PpPaBHOBECHOCTH pacTBOpoB. Pa30Bple JuarpaMmbl CHUCTEM IOJIHMMEp-
pactBopuTenb. Kputnueckue TemmepaTypsl pacTBopeHus. HeorpaHuueHHoe U OrpaHUYEHHOE
HaOyxaHue.

TepMoanHaMHuyecKkoe MOBEIEHUE MAKPOMOJIEKYJ B PacTBOPE U €ro OCOOEHHOCTH IO CPABHEHMIO C
MIOBEJIEHNEM MOJIEKYJ HU3KOMOJIEKYJISIPHBIX BEIEeCTB. OTKIOHEHUS OT UAEAIbHOCTU U UX IPUUYUHBIL.
VYpaBHeHHE COCTOSHUSI MoJuUMepa B pacTBope. Bropoil BupuanpHblii KodhUUIUMEHT U q -
temneparypa (q -ycinosus). HeBo3MylleHHbIE pa3Mepbl MaKpOMOJIEKYJBl B PAcTBOPE M OLIEHKA
THOKOCTH.

OmnpeneneHnue cpeIHEUNCIOBOM MOJIEKYISIPHOM Macchl M3 JaHHBIX MO0 OCMOTHYECKOMY JIaBJICHUIO
pacTBOpPOB MOJMMEPOB. 3aBUCHMOCTh PAaCTBOPUMOCTH OT MOJEKYJIspHOH Macchl. DU3MKO-
XUMHUYECKHE OCHOBBI ()PAKIIMOHUPOBAHUS TTOJTUMEPOB.

CBeropaccessHME KaK METOJl ONPEIEICHUS CPEIHEBECOBOW MOJIEKYJIPHOM MacChl IOJIMMEPOB.
Omnpenenenue pasmMepoB MaKpOMOJIEKYJI.



I'uapoarHamMuueckue CBOMCTBA MAaKpOMOJIEKYS B pacTBopax. Bs3KocTh pa30aBiieHHBIX PacTBOPOB.
IIpuBeneHHass W XxapakTepucTHYecKass BSI3KOCTH. CBs3b XapaKTEPUCTHUYECKOM BS3ZKOCTU C
MOJICKYJISIPHOM Maccoil M CpeIHHUMH pa3MepaMH MaKpOMOJIEKYN. BHCKO3MMeTpHs Kak MeTOJ
OIIpEICTICHUS] CPETHEBSI3KOCTHON MOJEKYIApHOM Macchl. Jnddy3nus MakpoMOJeKyl B pacTBOPaXx.
I'enpnponukaromas xpomarorpadus u GpakimOHHPOBAHUETIONUMEPOB.

CenuMmeHTanms MakpoMoJieKyn (yabTpaneHTpudyrupoBanue). OnpeneneHre MOJEKYISPHBIX Macce
MeToaMu yibTpanenTpudyrupoBanus u guddysun.

Honusyromuecss MakKpOMOJEKYJbl (HMOJIHUAIEKTPOIUTHI). XHUMUYECKHe M (DU3MKO- XUMHUYECKHe
0COOEHHOCTH TOBEJCHHS MOHU3UPYIOMIUXCS MaKpPOMOJEKYN (HMOJIMKHUCIOT, MOJMOCHOBAHUN M HX
come).  KonuyecTBeHHbIE  XapaKTEPUCTUKUM  CHWJIBI  MOJHMKHCIOT W ITOJMOCHOBaHUHU.
DJeKTpocTaTHUECKasi SHEPrusi MOHM3MPOBAHHBIX MakpoMmosieKynl. Crheruduueckoe CBS3bIBAaHHUE
npotuBonoHoB.  KoomepaTuBHble  KOH(OPMALMOHHBIE  NPEBPAIIECHUS  HMOHU3HPYIOMINXCS
NOJUIENTHIOB B  pacTBopax. M3osnekTpuueckas ¥ = HM30MOHHAs Touka. AMQoOTepHbIE
HOJIMJICKTPOIIUTHL.

KoHnentpupoBanHuele  pacTBOpPBI  MOJMMEPOB M Teld. AccoUMamus MaKpOMOJIEKYNI B
KOHLIEHTPHPOBAHHBIX PAaCTBOPaX M CTPYKTypooOpa3zoBaHue. JKUAKOKPHUCTAUIMYECKOE COCTOSHHE
KECTKOICTIHBIX TOJMUMEPOB. JIMOTPOMHBIE KHUIKOKPUCTALUIMUYECKUE CUCTEMBI M UX (a3oBbIE
nuarpaMmbl.  OCOOEHHOCTH PEOJIOTHMYECKMX W MEXaHMYECKMX CBOMCTB KOHILIEHTPUPOBAHHBIX
PacTBOPOB.

INOJIMMEPHBIE TEJIA

CTpyKTypa ¥ OCHOBHBIC (PM3MYECKHE CBOWCTBA MOJMMEPHBIX Ted. OCOOEHHOCTH MOJEKYISIPHOTO
CTPOEHHUSI INOJUMEPOB M IMPHUHLMIIBI YIAKOBKM MAaKpOMOJIEKYJ1. AMOpP(HBIE U KpPUCTAJUIMYECKHE
HOJIUMEpPbl.  YCJIOBUSA, HEOOXOAMMBIE Ul  KpUCTAJUIM3alUMM  nojauMmepoB. Temmeparypa
KpUCTAIM3alMM W TeMmnepaTypa IuiaBieHus. CTpyKTypa W HaJIMOJEKYJsipHas OpraHu3auus
KPUCTAUIMYECKUX  [OJIMMEpOB. Pa3nuuums M CXOACTBO B CTPYKTYPHOW  OpraHu3aluu
KPUCTANIMYECKUX M aMOpP(QHBIX  HOJAMMEpOB. TepMOTpOmHBIE  KUIKO-KPUCTAUIMYECKHE
(Me30MOpQHBIE) MOTUMEPHI.

CpoiicTBa aMOpQHBIX MOIUMEPOB. Tpu (U3NYECKUX COCTOSHUS. TepMOMEXaHMUYECKHE KpUBBIE
aMOpP(HBIX MTOJMMEPOB.

BeicokoanacTuueckoe COCTOSIHHE. TepmonnHaMuka " MOJIEKYJIAPHBIN MEXaHU3M
BBICOKOAJIACTUYECKUX JAedopmanuii. DHTpONHiHAas NpUpOJa BHICOKOATACTUYHOCTU. CBS3b MEXIY
pPaBHOBECHOH yIpyroi cuiioi u yniauHeHueM. HuxHMNA peiesn MoJIeKyIpHbIX Macc, He0OXOMMBbIX
JUISL TIPOSIBIIEHUSI BBICOKORJIACTUYHOCTH. PenakcaliioHHble SBJIEHUS B MojuMepax. Mexannueckue u
JIUdJIEKTpUYeckre notepu. IlpuHnun TemnepaTypHO - BpEMEHHOM CYNIEPIIO3ULIMH.

CreknioobpasHoe cocrosiHue. OCOOEHHOCTH TMOJMMEPHBIX CTEKOJ. BBIHYXIEHHas 3JaCTUYHOCTb U
U30T€PMBl  PACTSDKEHUS.  MexXaHu3M  BBIHYXKJEHHO-3acTuueckod  nedopmanuu. Ilpenen
BBIHY/ICHHOH 2JJaCTUYHOCTH. XPYIKOCTb IIOJMMEPOB.

Basko-tekyuee cocrosHMe. MexaHu3M BS3KOro TedeHHs. KpuBple TedeHUS IOJIMMEPOB.
3aBUCHUMOCTb TEMIIEPATYPbl BSA3KOTO TEUYEHHS OT MOJEKYJIIPHOW Macchl. AHOMaJIMM BSI3KOTIO
TedeHus. DopMoBaHUe U3AETUI U3 MOJIMMEPOB Ha PEKUME BSI3KOTO TEUEHUSI.

[Tnactudukanus nomumepos. IIpaBuna oOBEMHBIX W MOJSPHBIX JoJiell. MexaHHMUECKHuEe MOJAEIH
aMOpP(HBIX MTOJMMEPOB.

CBolicTBa KpUCTANIMYECKUX IOJIMMEPOB. TepMOMEXaHMYECKHE KpPHUBBIE KPUCTALIMYECKUX H
KPUCTAIIU3YIOIUXCS aMOPQHBIX NoauMepoB. M30TepMbl pacTsikeHHsT U MOJIEKYIISIPHBIN MEXaHU3M
"X0JI0JHOTO TeYEHMS!" KPUCTAUIMUECKUX TOJIMMEPOB U MOJIMMEPHBIX CTEKOJ MPU PACTIKEHHUH.
JlonroBeYHOCTh MOJIMMEPHBIX MaTepuaioB. Mexanusm paspyuieHus noaumepoB. OpreHTHPOBaHHBIE
CTPYKTYPbI KPUCTAIUIMYECKUX M aMOP(HBIX ITOJIUMEPOB.

AHU30Tponusi MexaHuuyeckux cBoicTB. CrnocoObl opueHrtanuu. IlpuHnunel  ¢dopmMoBaHUS
OPUEHTHPOBAHHBIX BOJIOKOH M IUIEHOK M3 PacIliaBoOB M pacTBOpoB. OcoOGeHHOCTH (OPMHUPOBAHHUS
KUAKOKPUCTANINYECKOM  (a3pl;  TMONY4YEHHE  CYNEpPHpPOYHbIX  BOJOKOH W IUIACTHKOB.
Komnosunmonnsie Mmarepuainsl. [IpuHuumne: GopMoBaHus NOIMMEPOB, HATOJHEHHbIE TIOJIUMEPHI.



XUMHWYECKHUE CBOUCTBA U XUMHWYECKHWE MMPEBPAIIIEHUS TIOJIMMEPOB
XYUMHYECKUE PEaKIMK, HE MPUBOASIINE K U3MEHEHHUIO CTEHNEHH MOJMMEPU3AlUUA MaKpOMOJIEKYII:
NOJMMEPaHAJOTHYHbIe MPEBpallleHHs] ¥ BHYTPUMOJIEKYJsipHbIe mpeBpamieHus. OcoOeHHOCTH
PEaKIMOHHON CIOCOOHOCTH (PYHKIIMOHAIBHBIX IPYIIIT MaKPOMOJIEKYIL.

[Ipumepsl UCOIB30BaHUS TOJUMEPAHATIOTMYHBIX MIPEBPALLEHUN U BHYTPUMOJIEKYJISPHBIX PEaKIUil
JUISL TTOJTY4€HUS HOBBIXIIOJIUMEPOB.

XVUMUYECKUE pEaKUuu, NPUBOJSALIME K H3MEHEHUIO CTENEHU IOJIMMEPU3ALNUN MaKpPOMOJIEKYII.
Hectpykuusi mosmmepoB. MexaHu3Mm I[eMHOM M cllydallHOM jAecTpykuuu. Jlemonumepusanus.
TepmookucnuTensHass W (OTOXUMHUYECKas JACCTpyKIus. Mexanonectpykuus. [IpuHImmsI
CTaOUITN3aLUUTIOIUMEPOB.

CummBaHue NOAUMMEPOB  (BYJIKAaHM3alMsA  KAydyKOB, OTBEp)KIEHUE  DIOKCHJIHBIX  CMOJ).
Hcnonp30BaHre XUMUYECKUX PEAKIIUN MAKPOMOJIEKYJ 111 XUMUYECKOTO U CTPYKTYpPHO-
XUMHUYECKOTO MOJU(PHUIMPOBAHUS TOJMMEPHBIX MarepuaioB W wu3aenwit. [lpuButne u OioK-
COTIOJIMMEPHI - OCHOBHBIE IMTPUHIIMIIBI CHHTE3a U (PU3UKO-XMMHYECKHE CBOICTBA.

CHUHTE3 ITIOJIMMEPOB

Knaccuukanus OCHOBHBIX METO/IOB TOIYYEHUS ITOJIMMEPOB.

[Tomumepuzanusa.  TepmoamHamuka — noiauMmepusanuu.  IloHsTme 0 IOJIMMEpPU3ALMOHHO-
JENOJIUMEPU3ALIMOHHOM PaBHOBECHH.

Knaccuukanus enHbIx moIuMepru3aioOHHbIX TPOIIECCOB.

Papukanpnas  nmomuMepusauusa.  MHunmupoBaHMe — paguKaibHOW — MOJIMMEpU3alMU.  THIbl
MHUIMATOpoB. Peaknuu pocra, oOpeiBa 1 nepeaauu uenu. Kunernka paaukanbHOW NoJUMeEpU3aliuu
IIPY MaJlbIX CTENEHSX MpeBpalleHus. [IoHATHE O KBa3MCTaLlMOHAPHOM COCTOSHUU. MoeKynsapHas
Macca M MOJEKYJIIPHO-MaccoOBOE€ PACIPENEIECHHE IOJIMMEPOB, O0Pa3yIOIUXCS HPU PaJUKaAIbHOM
nonumepusauu. [lonumepusanus npu riayooKHUX CTENEHIX NPEeBpaIleHui.

PeaknmoHHas ciocOOHOCTb MOHOMEPOB U PAJUKAIIOB.

PapukanpHas cononuMepusanus. Y paBHEHHE COCTaBa CONOIUMEPOB. OTHOCHUTEIbHBIE PEAKIIUOHHBIE
CIIOCOOHOCTH MOHOMEPOB M paJuKaioB. Poib cTepuyeckux, MOJSPHBIX U JPYTUX (aKTOPOB; CXeMa
Q-e.

CrniocoOslI 1poBeieHUs] NOJUMEPU3AIINH: B MAacCe, B paCTBOPE, B CYCIIEH3UU U B AIMYJIbCHH.
Katnonnass mnonuMepusanus. XapakTepUCTHKAa MOHOMEPOB, CHOCOOHBIX BCTYHaTh B KAaTHOHHYIO
nonuMepusanuio. Karanuzatopsl U cokaranuzaTopbsl. PocT M orpaHuueHue pocrta ueneil mnpu
KaTHOHHOW NoJuMepu3aunu. BimsHue npuponsl pactBopurens. KuHetuka mponecca. AHMOHHas
nojuMepu3anus. XapakTepucTika MOHOMEPOB, CIIOCOOHBIX BCTYIATh B aHMOHHYIO MOJIMMEPU3ALINIO.
KaranuzaTopsl aHHOHHOM NosMMepH3alyy. IHNInnpoBanue, pocT U OrpaHUYEHHE pocTa Lienei npu
aHUOHHOH nonumepusauuu. "Kusble nenu".

KoopauHanMoHHO-HOHHAs TOJUMEpPU3alMs B HNPUCYTCTBUM T'OMOTE€HHBIX M TI€TEPOTrEHHBIX
karanusaTopos tumna [{urnepa - Harra. [IpuHInne! cuaTe3a cTepeoperysipHbIX MOJIMMEPOB.
Oco0eHHOCTH HOHHOM MOJIMMEPU3ALNY HUKITNYECKMX MOHOMEPOB.

[Tonukonaencanus. Tunsl peakuil nonukoHaeHcanu. OCHOBHBIE PA3INYMS MOJIMMEPU3ALMOHHBIX
u MOJINKOHACHCALIMOHHBIX MIPOLIECCOB. TepmoanHaMuka MOJINKOHEHCALIUN u
NOJIMKOHACHCALIMOHHOE ~ paBHOBecue.  MonekynsipHas Macca U MOJEKYJISIPHO-MAacCOBOE
pacmpeneneHue  Npu  NoJduKOHAeHcauuu.  KuHetnka — monukonaeHcauuu.  [IpoBeneHue
MOJIMKOH/ICHCAIIMH B pacIllaBe, B paCTBOPE U Ha IpaHHIIe pa3jena ¢as.

3AK/IIOYEHUE

CoBpeMeHHbIE TEHIEHIMM U HOBBIE HANpaBICHWs B Hayke O mnoiuMmepax. IlepcriekTussl
MIPOMBIIIJIEHHOT'O TPOU3BOICTBA MOJIUMEPOB.

4. O0beM y4eOHOMTUCUMIIJIMHBI

Bujabl yueoHoii pagoThi B sau B akaem.
eTMHHIAX yacax
O01asi TPYA0€eMKOCTh TMCHUIIHHBI N0 Y4eOHOMY IJIAHY 4 144
KonraktHas pa6ora (KP): 1,8 64




Jlexmm (Jlek) 0,9 32
[Tpaktuueckue 3austus (I13) 0,9 32
CamocrositesbHas padora (CP): 1,2 44
Bu KOHTPOJIs: IK3aMeH 1 36
Buabl yueOHoli padoTsl B sa4 B actp.
eTMHUIAX yacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI 10 Y4e0HOMY IJIAHY 4 108
KonTaktHas padora (KP): 1,8 48
Jlexmm (Jlek) 0,9 24
[ IpaxTrueckue 3ansatus (I113) 0,9 24
CamocrosTesannasi pagora (CP): 1,2 33
Bua KoOHTpOJIAA: IK3aMeH 1 27

AHHOTanus paboueit mporpaMmbl JUCHUTLITAHBI
«XHMH4YecKasi TeXHOJIOTHs»

1. Heap QUCHUIIMHBI - MOJyYCHHUE 3HAHWUN B

obnactu pealin3alilii XUMHUKO- TCXHOJOTIHYCCKHX

nmponeccoB €  ydceToM (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX 0COOEHHOCTEN IIPOTCKAOIMUX peaKHI/Iﬁ, BBI60pa

ONTUMAJIBHBIX YCIOBHUH peain3yeMbIX MPOLIECCOB

, BBIOOpa A PEKTHUBHBIX PEAKTOPOB, MPHOOPETCHUS

HABBIKOB B COCTaBJICHUU MaTEPHAIBHBIX M TEIUIOBBIX OAJIAHCOB, B pacyeTe MPOIECCOB U PEAKTOPOB
HA OCHOBE MAaTeMaTHYeCKOro MOJEIUPOBaHUsA, IMOJNyYeHUs 3HaHWM B oOnactu pa3paboTKu

HHEProcOEperaroux XUMHUKO-TEXHOIOTUUECKUX

cucteM (XTC), 6e30TXOMHBIX M MaJOOTXOIHBIX

TEXHOJIOTMI Ha IPUMEpPE COBPEMEHHBIXITPOU3BOCTB.

2. Bpe3yabTaTeu3y4eHUsiIU CHUILINHBIO0YYAIOIIMICSATIO POrpaMMe CreluaauTeTa q0JIKeH:

Obnadamye cnenyrmUMA KOMIETEHIHSIMHU:

dopmMupyeMble KOMIETEHIMU

NHaukaTopsbl J0CTHXKEHUs] KOMIIeTEeHIUi

YK-2. Cnioco0OeH ynpaBiiTh MPOEKTOM Ha BCEX|
STanax ero >KM3HEHHOIO [IMKJIa

YK-2.1. ®opMmynupyeT Ha OCHOBE ITOCTABICHHOMH|

npoOieMbl MPOEKTHYK 3ajady U CIocod ee
pEIICHUs]  4epe3  pealu3alHio  IPOEKTHOIO
yTIpaBJICHUS

YK-2.2. Pa3pabarbIBacT KOHIICIIIUIO TPOCKTa B
[paMKaxo003HAYEHHON TpoOIeMbl: (OpMYyITUPYET
1enb, 3a1a4u, 000OCHOBBIBAET
AKTYallbHOCTh,3HAUNMOCTb,0KH1a€MbIEPE3YIIbTATHI
1 BO3MOJXKHBIE c(pephl UX MPUMEHEHUS

YK-2.3. Ilnanupyer HeoOXOAMMBIE pPeCypchl, B
[TOM YHCJIe, C YIETOM WX 3aMEHSIEMOCTH

OIIK-1 Crniocoben aHAJIN3UPOBATh,
WHTEPIPETHPOBATh W 0000IIaTh Pe3yJbTaTh]
PKCIEPUMEHTATBHBIX UPaCYETHO-
TEOPETUIECKUXPAOOT XUMHUECKOU
HalpaBJIeHHOCTH

OIIK-1.1. Cucremartuzupyer ¢ aHaJIU3UPYET
[PE3yIBTATHI XUMHAYECKHX IKCTIEPUMEHTOB,
HAOIOACHNH, M3MEpeHH, a TaKXkKe pe3yJbTaTbl
[pac4eTOB CBOMCTB BEUIECTB U MAaTEPHAIIOB

OIIK-3 Cnoco0eH TpHUMEHSTh  PAacYETHO-
TEOPETHYECKHE METOJNBI Ul W3Yy4YCHHUs CBOWCTB

BEIIICCTB M TIPOIECCOB C HX Y4YacTHEM,
MCTIONB3YS COBPEMEHHOE MPOrpaMMHOE
oOecrieueHne

I/I6a3LII[aHHBIXHpO(beCCI/IOHaJ'ILHOFO
Ha3HA4YCHU

OIIK-3.1.  TlpuMmeHseT  TEOpETHUECKHE W
MOJTySMIUPUYECKUE MOJENIN MpPHU PEIIeHUH 3a/1ad
XMMHYECKON HANPaABICHHOCTH

OIIK-3.2. HcnonszyeT
CTaHIapTHOEIPOTpaMMHOE00eCTIeUeHIEH
CreMAIU3UPOBAHHBIE 0a3bl JaHHBIX MIPU PEILICHUH
3asiad npodeccuoHaIbHONAEITEIbHOCTH




OIIK-4 CnocoGeH  1uiaHupoBaTb  pabOTHI
XUMHUYECKOW HaINpaBJIEHHOCTH, 00padaThiBaTh M
MHTEPIPETHPOBATh TIOTyYEHHBIC PE3YJbTaThl C

OIIK-4.3.utepnpetupyer pe3yabTaThl
XUMUYECKMX HAOJIOJCHUH C HCIHOJIb30BAHUEM

Npo(eCCHOHANLHOM  JIEATEIBHOCTH C  Y4ETOM

MCIIOJIb30BaHUEM TEOPETUICCKUX 3HaHUH .
(hM3MUECKUX 3aKOHOB U MIPEICTABICHUN
UITPAKTHYCCKUXHABBIKOB pelieHusl
MaTeMaTHYECKUX U PU3UUECKUX 3324
OIIK-5.1. Ucnonb3yer  coBpemeHHble  [T-
TEXHOJIOTUH TIpU cOOpe, aHaIM3e U IPEACTABICHUH
OIIK-5Crnioco6en UCIIOJIb30BATH P pe, pedl
MHpOpMAIIMA XUMHUYECKOTO Npoduisi, cobmoas
nH(OpMaIMOHHBIE 0a3el TAHHBIX 171 o
QIaNTUPOBATh CYIIECTBYIOIINE HpOI‘paMMHBIeHOPMH M TpeOosanui  MHGOPMAUHOHHOH
MPOJTYKTHI zﬁl; CIICHUS 3anaq6e30HaCH0CTH
POAYK P OIIK-5.4.Vicnonb3yer COBPEMCHHBIC

BBEIYUCITUTEILHBIC METOJIBI IJIsi 00paOOTKH JaHHBIX|

OCHOBHBIX  TpeOOBaHMH  HMH(DOPMAIIMOHHOM
XUMHYECKOTO  DKCICPHMEHTa, MOJICITHMPOBAHHUS]
0e30MacHOCTH .
CBOMCTBBEINECTB (MaTEPHAJIOB) M MPOIECCOB C UX
yg4acTreM

OIIK-6 CrocobeH mpencTaBisiTh pPe3yIbTaThl
Mpo(eCCHOHATILHOU JIeATEIPHOCTH B YCTHOH W
MUCbMEHHOW (hOpME B COOTBETCTBUHU C HOPMaMHU
U [PaBUJIAMH, IIPUHITHIME B TPO()ECCHOHATBHOM|
CO00ILIECTBE

OIIK-6.1. ITlpencraBnsieT pe3yabTaThl paOOTHI B
BUJIE OTYETa MO CTaHIAAPTHOH (hopMe Ha PYCCKOM
SI3BIKE

OIIK-6.2. [Ipeacrasnsier nHpopMaInIo
XUMHAYECKOTO COAEP)KaHUSI C YU4eTOM TpeOOBaHHIMA

Ooubamorpaduueckoil KynbTypsl

B pe3synbrare nzydeHus: JUCHUILIIUHBI 00y4Yaromu

3nameo:

WS TOJKEH:

-OCHOBBI TEOPUH XUMUYECKHUX MTPOLIECCOB UPEAKTOPOB;
-METO/I0JIOTHIO UCCIIEIOBaHMS B3aUMOEHCTBYSI XUMUYECKUX MPEBPAICHUN U SIBICHUHN MepeHoca Ha

BCEX MaCHITA0OHBIXYPOBHSX;

-METOJIMKY BbIOOpa peakTopa U pacyéra mpolecca BHEM;
-OCHOBHbBIE PEaKIMOHHBIE IPOIIECCH U PEaKTOPbl XMMUYECKOH HOMOTEXHOIOTHH;
-OCHOBHbIE IIPUHIIUIIBI OPraHU3alUKd XUMHUECKOr0 IIPOU3BOJICTBA, M0 UEPAPXUUECKYIO CTPYKTYDPY,

MCTOAbI OICHKHU 3(1)(I)CKTI/IBHOCTI/IHpOI/ISBOI[CTBa.

Ymemes:

-paccuuTaTh OCHOBHBIE XapAKTEPUCTUKHA XUMHUYECKOTOIIPOIIECCa;

-BbIOpaTh 3 (HEKTUBHBIN TUIIPEAKTOPA,;
-IIPOBECTH PACUYET TEXHOJIOTHIECKUX MAapaMeTPOB

JJI 3aJaHHOT' OIIpoLecca,

-OpCACIUTh MapaMeTpPhL Hannqueﬁ OopraHu3aluu nponecca B XUMHYCCKOMPEAKTOPEC.

Braaoemus:

- MCTOJJaMHM aHalIn3a B(I)(I)CKTI/IBHOCTI/I paGOTH XUMHUYCCKUXTTPOU3BOJACTB;

-MeToAaMu  pacu€ra M aHaiuusa
TEXHOJOTHYECKUX IMOKa3aTelIei;
-ME€TOAaMU BBI60pa XI/IMI/I‘IeCKI/IXpeaKTOpOB.

3. KpaTrkoe copepkanue I CHUNINHBI

MPOIIECCOB

B XUMHYECKMX pEaKTOpax, OIpeaeecHHs

Pazgea 1. Xumuueckasi TeXHOJIOTMSI M XUMHYECKOe NMPOU3BOACTBO

OCHOBHBIE OIPEACIICHUS U TIOJIOKEHHSI. XUMHYECKasi TEXHOJIOTHS KaK HayKa: 0OBEKT U3ydeHUS,
1enb 1 MeToJbl. OOBEKT XUMHUECKON TEXHOJOTHH - XUMUYECKOE MPOU3BOACTBO. MeXOTpaciaeBoi
XapakTep XWMHUYECKOW TEXHOJOTUH. MeCcTO XMMHUUYECKOW TEXHOJOTHH B MPOMBINIJICHHOW cdepe u
METOJIOB XUMHUYECKOW TEXHOJOTMM B HEXMMHUYECKHX OTpaCiAX IPOMBIIUIEHHOCTH. MeToabl

XUMHUYECKON TeXHOJIOTHH. CHUCTEeMHBIH aHaIn3,

(1)H3H‘—I€CKO€ U MaTeMaTH4Y€CKOE MOICIUPOBAHUC,

ONpeACICHUC W OCHOBHBIC TIOHATHUSA, HX MCCTO B HHIKCHCPHO- XHUMHUUYCCKHX HCCICAOBAHUAX U

pa3paborkax. MecTo W 3HAYeHHUE HATYPHOTO H

BBIYUCIIUTCIIBHOIO0 3KCIICPUMCHTA. Coz[epmaHI/Ie u



3a/1a4n ya1eOHOTOKypCa.

Xumudeckoe Tpou3BOoACTBO. OOmass cTpykrypa W (YHKIHOHAIBHBIM COCTaB XHUMHUYECKOTO
pou3BoJcTBa. OCHOBHBIE MOACUCTEMbBl XUMUYECKOTO MPOU3BOACTBA. OCHOBHBIE TEXHOJIOIMUECKUE
KOMIIOHEHThI. KauecTBeHHbIE W KOJMYECTBEHHBIE I10KA3aTEIM XHMHYECKOTO IPOU3BOJICTBA!
TE€XHOJOTMYECKHE, SKOHOMUUYECKUE, IKCIUTYaTal[MOHHbIE, COLUAIbHBIE. XUMHUKO- TEXHOJOTNMYECKUI
npouecc. Kiaccudukanys OCHOBHBIX MTPOLIECCOB XUMUYECKOUTEXHOIOTHH.

ChIpbeBbIC pECypChl, BOJIAa U SHEPTHsl B XUMHUECKOM MPOoU3BoACTBe. Kitaccuukamus chlpbeBbIX
pPECYpPCOB TO pPAa3IMYHBIM MpHU3HAKaM - (A30BOMY COCTOSIHUIO, MPOUCXOXKIECHUIO, HUCTOYHHKAM.
[TonsaTue, CynHOCTh ¥ IPUMEPHI YTIYOJICHUS HCIIOIb30BAHUSCHIPHSI.
3HaueHUe U UCIOJIb30BAHKUE BOJIbI B XUMUYECKUX Mpon3BojcTBax. Mcrounuku Bonbl. TpeboBanus K
TEXHOJIOTUYECKOH 1 ObITOBOH Boje. IIpoMblnuieHHass TOArOTOBKA BOJABI 1 METOJBI €€ OYHCTKH OT
npuMmeceidl. OCHOBHBIE METOABI KOHTPOJS KadecTBa BOJbI. OKOHOMHS BOJONOTPEOICHUS B
poun3BoICcTBE. BO100GOPOTHRIECHCTEMBI.

Bugel ¥ MCTOYHUKM SHEPrUM B XMMHYECKOH MPOMBINUIEHHOCTH. MacimTtabbl nmoTpebiieHus u
CrocoObl yYMEHBIIEHHUS JHepreTuueckux 3arpar. CylmHOCTP © TPUMEPHl pereHepanuu  u
peKynepamnuu 3Hepruu. BropuuHble 3HEPreTHYecKue pecypcesbl.

Pa3nen 2. Teopernueckue 0CHOBbI XUMHUYECKHX MIPOLIECCOB U PEaKTOPOB

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XMMMUECKUX IPEBpAIllEHUN - CTEXUOMETPUYECKUE,
TepMOJMHAMUYECKUE, KuHeTtnyeckue. llokazarenn XMMHYECKOro TMpeBpalieHUusi - CTENEHb
NPEBpAICHHs, BBIXOJ MPOAYKTa, MHTErpaibHas M auddepeHnnanbHas CeIeKTHBHOCTH, CKOPOCTH
peakLMK U PEBPALICHUSPEAreHTOB.

XuMHYEeCKue TpoIecchl. XUMHUYECKUN TIporiece - ompexaeneHue. Kimaccupukamms XuMUIeCKIX
IOPOLECCOB MO pa3IMYHBIM MOpHU3HAKaM - XHMHYECKUM (BHJ  XHMHUYECKOM  peakiuw,
TEPMOJMHAMHYECKUE XapaKTEPUCTHKH, CXE€Ma IpEeBpaleHUI) U (a30BbIM (YMCIO U arperaTHoe
coctosiHredas).

I'omorenHsbIit xuMuueckuit mpouecc. Onpenenenre u npuMepsl. BiausHue XUMHUUECKUX TIPU3HAKOB U
yCIIOBUH MPOTEKaHUs Mpollecca Ha ero nokazarenu. CrocoObl MHTEHCHU(PHUKAIIH.

[TonsTHe ontuManbHbIX TeMiepatryp. OnTuMaabHbIe TEMIIEPATYPHI AJI1 00paTUMBIX U HEOOPATUMBIX
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIUN.

l'eTeporennsiii (HeKaTaTUTUYECKU) XUMHUUECKHI Tiporiecc. Omnpeaenenue u npumepsl. CTpyKTypa
npoliecca U ero cocrapistomue (craguu). Habmogaemass CKOpOCTh XUMHUYECKOTO MpPEBPALICHHUS.
O6nacTtu (peXUMbl) IPOTEKAHUS ITPOLIECCa, TUMUTHPYIOIIAs CTa U

['eTeporeHHbIl XUMHUECKUN Tpoliecc "ra3 (KUAKOCTh) - TBepaoe". OOocHOBaHHE, MOCTPOCHUE U
aHAJIN3 MaTeMAaTUYECKOM MoJenu A peakuuil ropeHust (Mmoaensb "coxkumaromasics cepa') u
TOIIOXUMHUYECKOM (Monenp '"c HeB3aumopaewcTByrommMm siapoM"). Habmomaemas ckopocTh
IpeBpalleHysl, BpeMs MpPEBpalleHus W NyTH HUHTEHCU(PUKAUHK JUIsl pa3IU4HbIX oOsacteit
IIPOTEKaHUs IIpoLEcca.

I'ereporennslii xumudeckuil nporecc "ra3 (KUIKOCTh) - )KUIAKOCTh". OOOCHOBaHUE, IOCTPOECHUE U
aHanmu3 MaremaTuuyeckod mojenu. Habmiogaemass CKOpOCTh NMpEBpalleHUs M 00JacTh MPOTEKaHUs
npouecca. [lytu nHTeHcubuKauuy A pa3IuyHbIX PEKUMOB MpoIiecca.

Karanutuueckuit npouecc. Onpenenenue, KnaccupUKaIHs, TPUMEPHI.

['ereporeHHslii KaTanu3 Ha TBepAoM KarainuzaTope. OOOCHOBaHWE, IOCTPOCHHE U aHalu3
MaTEMaTUYECKON MOJENN Ha KaTaJUTHYECKON IMOBEPXHOCTU U B IOPUCTOM 3E€pHE KaTalu3aropa.
Habmonaemasi ckopocTh mpeBpallieHus u o0iactu npoTekanus npormecca. CTeneHb UCIOIb30BaHU
BHYTpEHHeH nmoBepxHOoCcTH. [1yTH nHTeHCH(pUKALINU KaTaTUTUYECKUX MPOLIECCOB.

XuMmuyeckue peaktopbl. OmnpenereHre W HazHAuY€HHE XMMHUYecKoro peakropa. O030p THUIIOB

XUMHUYECKHX PEAKTOPOB, UX CTPYKTYpPHBIE 3JEMEHThI (PEaKkIMOHHAs 30HA, YCTPONCTBAa BBOJA M
BBIBOJIa, CMEILIEHUS, pa3/IeJIeHHs U paclpe/iesieHUs] TOTOKOB, TEINIO0OMEHHbBIE 3JIEMEHTHI), OCHOBHbBIE
IIPOLIECCHI U SIBJICHUSI BHUX.
CucremaTu3zanus MpolueccoB B XUMUYECKOM PEAaKTOpe MO MaciiTady UX MPOTEKAHMsS: XUMHUYECKas
peakius, XUMHUECKUH MpoIecC B 3JEMEHTApHOM 00beMe, MPOLECCHl B PEaKIIMOHHOM JIEMEHTE U B
peakTope B LI€JIOM, - WX B3aUMOCBS3b M Hepapxuueckas CTPYKTypa MaTeMaTH4ecKOW Mojaenu
nporecca B peakrope. IIpuMeps! mporeccoB B pa3IMdHbIX BUJAX XMMHUUECKUX PEAKTOPOB.



Krnaccudukanus mporeccoB B peakTopax 1Mo pa3iIudHbIM MPU3HAKAM - BUJI XMMHUYECKOTO MpoIlecca,
OpraHM3aIys MOTOKOB PEareHTOB (CXeMa JBHKEHUS PETreHTOB Uepe3 PeakTop, CTPYKTypa MOTOKOB B
PEaKIMOHHON 30HE), OpraHU3alMs TEIJIOBBIX MOTOKOB (TEIJIOBOM PEXUM, CXEMa TEIUI00OMEHa),
CTAallMOHAPHOCTH IIpoIIeCcca.

O060cHOBaHME M IOCTPOEHUE MAaTEMATHUECKON MOJIEIH IPOLIECCA B PEAKTOpaX pa3aM4yHOIo TUMA KaK
CUCTEMbl YPaBHEHHMI MaTepHaJIbHOTO M TEIJIOBOro OajaHCOB HAa OCHOBE JAHHBIX O CTPYKType
MOTOKA, XMMUYECKUX MPEBPALIECHUSX, SBJICHUSX [IEPEHOCA TEIJIa U BEIIECTBA U UX B3aUMOJICHCTBUU.
CucremaTtu3zanus u Kiaccudukaiys MaTeMaTH4ecKUX MOJIETICH MPOIIeCCOB B PeaKTOpax.
N3orepmuueckre mpouecchl B XUMHUYECKOM peakTope. BinsHue CTpyKTypbl MOTOKa (MAEaIbHOE
CMEIIIEHNE U BBITECHEHHUE), CTAIMOHAPHOCTH Ipolecca (IPOTOYHBIN U MEPHOJUYECKHIT), TapaMeTpoB
U YCIIOBHI NpOTEKaHMs Ipolecca (TeMieparypa, KOHIEHTpalus, JaBjIeHue, 00beM peaKIMOHHON
30HBI, BpeMsl), BUIa XUMUYECKON peakuuu (IpocTasi ¥ ClIOXKHas, oOpaTumas U HeoOpaTumas) u ee
napamMeTpoB Ha MNpoduiaM KOHIEHTpaumMid M T[OKa3aTeNd Ipolecca B peakTope (CTEeneHb
MpeBpalleHHs], BBIXOJ MPOAYKTA, CEIEKTUBHOCTD Ipoliecca). OCHOBBI pacyeTa mpoliecca B peakTope.
Comnocrasnenne 3PPEKTHBHOCTH HPOIECCOB B PEAKTOpaxX HACAITBHOTO CMEIICHHS W HJCaTbHOTO
BBITECHEHUSI.

Heuszorepmuueckue mporecchl B XUMUYECKUX peakTopax. OpraHuszainus TEIJIOBBIX IMOTOKOB H
peKMMOB B XHMMHUYECKUX peakTopax. PacrnpezneneHue TemiiepaTypbl, KOHIEHTPALMU WU CTENEHU
MPEBpaIICHHs] B PEAKTOPE B PEKUMAaxX HAE€aJTbHOTO CMEUICHUS M BBITECHEHUS, alnabaTUuecKOM H C
TEIUI00OMEHOM. Y CTOMUYMBOCTbH CTAallMOHAPHBIX PEXUMOB B PEAKTOPax HAEaIbHOTO CMEUICHMUS.
[IpombllIEHHBIE XMMUYECKUE peakTopbl. Ha KOHKpETHBIX mpUMepax NPeIMETHO pacCMaTPUBAIOTCS
MPOMBIIIUICHHBIE PEAKTOPhl [T  MPOBEACHHS TIPOLIECCOB TOMOTEHHBIX, TE€TEPOreHHBIX U
KaTaJUTHYECKUX - THUIBl PEAKTOPOB, KOHCTPYKTUBHBIE XapPaKTEPUCTUKU M OCOOCHHOCTH pPexuMa,
00JaCcTH UCIIOJIb30BAHUS.

Pa3nes 3. Xumnueckoe Npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYeCKasi CHCTeMA.

XTC xak mozens xumudeckoro nmpousBoacTBa. CoctaB XTC: a51ieMeHTHI, CBSI3H, IOJICUCTEMBI, - U

UX peanu3alus B XMMUYECKOMIIPOU3BOICTBE.
Onucanne XTC. Bugsr moaeneir XTC - onucartensHbie U rpaduyeckue. OnucaTeabHBIEMOIETH -
XUMHYECKass CXeMa W MaTeMmarthyeckas Mojenb. [padudeckue Moaenu - (QyHKIHMOHAIbHAs,
TEXHOJIOTHYECKasi, CTPYKTypHas M Jpyrue (crenuainbHble) cxembl. HasHaueHue, mpuMeHEHHE U
B3aUMOCBSI3bMO/IEIIEN.

Ananmuz XTC. [lousarue, 3amaun u pe3ynabrarsl ananmza XTC - cocrosaue XTC, maTepraibHbINA
U TEIJIOBOW OallaHChl, MOKa3aTeNld XUMHUYECKOTO MPOU3BOICTBA. METOAMKa COCTABICHUS U pacyeTa
MaTepHaTbHBIX U TETUIOBBIX OanancoB XTC u ee moacuctem. @opmel npecTaBaeHUsI0aTIaHCOB.
CaoiictBa XTC Kak cuCTEMBI: B3aMMOCBSI3aHHOCTb PEKUMOB 3JIEMEHTOB, Pa3JIMuU€ ONTUMAIbHOCTH
3JIEMEHTa OJUHOYHOTO U B CHCTEME, YCTOWYMBOCTH M CYIIECTBOBAaHUE CTAIIMOHAPHBIX PEXHMOB U
zp.

Cunre3 XTC. Ilonstne u 3amaum cuHTe3a XTC. OcHoBHble dTambl paspabotrku XTC.
PonpMaremMarnuecknxusBpucTuyeckuxmeroqoB.OcHoBHbIeKOHIENUMUNpucuaTe3e X TC:moxnoe
HCIIOJIB30BAHHUEC  CBIPBECBBIX W OHEPICTUYCCKUX  PECYypCOB, MHHHMHU3ALIUA OTXOAOB, OINTHMAJILHOC
MCIIOJIB30BaHKE anmapaTypsl. X conepxanue v ciocoObl peau3aliy.

Onnopoansie XTC, OCHOBBI MOCTPOEHUSI UX ONTHUMAIBHOW CTPYKTYpPBI: CHCTEMA PEKYINEePaTUBHOTO
TeriooOMeHa, cucTeMa pas/iesIeH!s MHOTOKOMIIOHEHTHON CMECH, CUCTEMa PEaKTOPOB.
Pa3nen 4. CoBpeMeHHbIE TEHACHIUN B PA3BUTHH XUMHYECKOM TEXHOJIOTHH.

[lepcnieKTUBHBIE UCTOYHUKHU CHIPhSI HIHEPTUH.

HoBble XMMHKO-TEXHOJIOTHYECKHUE MPOLECCHl U CIIOCOOBI MOTYYEHHS MPOAYKTOB U MaTepUaIOB.
Hanotexnonorus. CoBMmenieHHbIe nporecchl. [ mbkue u nepecrpanBacMbie TEXHOIOTHUECKHUE CXEMBI,
3aMKHYTbIE€, MaJTOOTXOAHBIEIIPON3BOCTBA.

XUMHUYECKUE TPOMBIIICHHBIEKIIACTEPHI.

4. O0beM y4eOHOH AU CHMILINHBI

. B 3au.
Buabl yueoHoii padorsl B akanem. yacax
eIMHHMIAX




O6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YYeOHOMY TUIAHY 6 216
KonrakTHas pa6ora (KP): 3,9 140
Jlexmmm (Jlek) 0,9 32
[Tpaktuueckue 3austus (113) 2,1 76
JlaGopaTopHsbie 3aHsaTHs (J1ab) 0,9 32
CamocrositesbHas padora (CP) 1,1 40
Buja xoHTpoJsi: 3x3amen, KP 1 36
Buabl yueOHo# padoThbl B 3au. B actp. yacax
eTMHHUIAX
O61masi TPyA0eMKOCTh JUCHHUILIHHBI 0 Y4eOHOMY IJIAHY 6 162
KonTaktHas padora (KP): 3,9 105
Jlexruu (Jlek) 0,9 24
[IpakTuueckue 3anstust (I113) 2,1 o7
JlaGopaTopHsbie 3ansatus (J1ab) 0,9 24
CamocrositesibHas padora (CP): 1,1 30
Buja konTpoJsi: 3x3amen, KP 1 27

AHHOTanus pabouyei mporpaMmbl JUCHUATLTAHBI
«KBaHTOBaS XUMHSA»

1. Heab JMCHUIUIMHBI: - 3AI0KUATH QYHIAMEHT JJIsl paOOThl OYAYIIMX CIIEHUAINCTOB B YCIOBHAX
COBPEMEHHBIX HAYKOEMKHX XHMHKO-TEXHOJOTMYECKUX IMPOM3BOJCTB U OOECIIEYHUTh BO3MOKHOCTD
CaMOCTOSITEIFHOTO ¥ OBICTPOTO OCBOCHHS HMMH HOBBIX WHHOBAIMOHHBIX MPOU3BOJICTBEHHBIX
IPOLIECCOB U HOBOW COBPEMEHHOWTEXHHKH.

3a1auy JUCIUIUINHBIL:

— HU3Yy4YEHHE OCHOBHBIX IIOHSATHUH COBPEMEHHOW KBAaHTOBOM XMMHUU M KBAaHTOBO- XHWMHUYECKHX
METOJIOB pacyeTa CTPOEHUS U CBOMCTB XUMUYECKUXCHUCT;

— BBEICHUE CTYIAEHTOB B KpYyI OCHOBHBIX IIPEIACTAaBICHUHM O XHMHYECKOW CBSA3H U

MEXMOJICKYJIIPHBIX B3aUMOJCHCTBUSAX M O3HAKOMJIIGHMM Ha DJTOM OCHOBE C OCOOCHHOCTSIMH

XAMHYECKON CBSI3U B XUMHYECKHUX BEILIECTBAX u 00yCIIOBJIEHHBIX TUM

CBOMCTBAaMHMATEPHAIOB;0CBOCHHUE PabOTHI c OCHOBHBIMM  KBAHTOBO-XMMHUYECKUMHU
KOMITBIOTEPHBIMHU MIPOTPaMMaMH, UCIIOJIb3yEMbIMU HAPAKTHKE.

2. BpesyabTaren3y4eHUsi AN CHUIITNHBIO0Y YA IO CATIONPOrpaMMe CrelHAJTUTEeTA T0/KeH:

Obnadoamye cnenyrImUMA KOMIETEHIHSIMHE:

DopmMHpyeMble KOMIETEHIHH HNuaukaTopsl 10CTHKEHUS] KOMIIeTeHIUIi
YK-6. CriocoGeH ompenensTts ¥ peaan30BHIBATH
[PUOPUTETHI COOCTBEHHOM J1€ATEILHOCTH u
CrocoOblee  COBEpIICHCTBOBAHHS HAa  OCHOBE
CaMOOLIEHKH U 00pa3oBaHUS B TeueHHE BCel
PKI3HH
OIIK-1Crocobenananu3upoBaTh,
WHTEPIPETHPOBATh U 0000IaTh Pe3yJabTaThl
PKCIEPUMEHTAIBHBIX HPAcCYETHO-
TEOPETUIECKUXPAOOT XUMHUECKOU

YK-6.1. OnieHrBaeT cBOM pecypchl M MX MPEIEITbI
(JINYHOCTHBIE, CUTYaTUBHBIE, BPEMEHHBIE),
ONTUMAJIbHO MX MHCIOJNB3YeT [UIsl YCIEUIHOTO
BBITIOJTHEHUS IOPYUYEHHOTO 33 JaHUs

OIIK-1.1. CucrematuszupyeT ¥ aHaJIU3UPYET
[pE3yJIbTaThI XUMHUYECKUX JKCIIEPUMEHTOB,
HaOIOACHNH, M3MEpPEHH, a TakXe pe3yJbTaThl
[pac4eTOB CBOMCTB BEUIECTB U MAaTEPHAIIOB

HaIpPaBJIEHHOCTH
OIIK-3. Cnocoben BreiOupats o06ocHOBaHHBICOIIK-3.1. [lpuMeHsier 3HaHHUS O XWMHYECKHX
MONXOAbl K aHalu3y CBS3M CTPYKTYpPBl H(CBOMCTBax U3BECTHBIX JIEKapCTBEHHBIX

AQKTUBHOCTHM W KOHCTPYHMPOBAaHHUIO CTPYKTyp clipenapaTax M HMX OHOMHUIIEHSX IpPU aHAJIM3E
3aJaHHON (U3MOJIOTMYECKONW aKTHUBHOCTHIO CICOOTHOIICHUS «CTPYKTYPa-aKTUBHOCTH)




yaeToM JocTynHoi unpopmanuu 06 ux aerctsun/OIK-3.2. Vcnons3yer CTaH/IapTHOE

B OpraHu3Me MporpaMMHOeo00ecTieueHne u
CHelMalM3UpOBaHHbIe  0a3bl  JAHHBIX  MIPH
pelIeHun 3aza4 npodeccuoHanbHOM
e TeNbHOCTH

OIIK-4  Cnocobern  miaHupoBath  paboTH]
XMMHUYECKOW HampaieHHocTH, oOpabareiBath MOIIK-4.1. MHcnonbs3yer 0a3oBble 3HAHHS B
MHTEPIPETUPOBATh IOJYYEHHBbIE pPE3yibTaThl cOONACTH  MaTeMaTMKd U (U3MKH  TIpH
MCII0JIb30BaHUEM TEOPETUUYECKUXIIIAHUPOBAHUN paboTXUMHUYECKON
3HAaHUMUITPAKTUUECKMXHABBIKOBPELICHUS HaIpaBIEHHOCTH

MaTeMaTHYECKUX U (PU3NUECKUX3a/1au

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00yJarOITUHCS JOJKEH:
3name:

— OCHOBHBIE IIOJIOKEHHMS KBaHTOBOU XHUMUU, COBpeMeHHOﬁ TEOpHUU XUMHYECKOH CBS3H U
MEKMOJICKYIISIPHBIX BSaHMOI[efICTBHﬁ n IMPpUMCEPLI c€C IMPUMCHCHHA K KOHKPCTHBIM
XUMHUYCCKUMCHUCTEMAM,

— IIPUHIUIIBI KOJIWYECTBECHHOU XapaKTepusauuu aTOMHOM n SHGKTpOHHOﬁ CTPYKTYPhI
MOJICKYJIAPHBIX U CYIIPAMOJICKYJISIPHBIX CUCTEM HUITIOJIMMEPOB;

— OCHOBHBIE B3aMMOCBSI3H MEXAY 3JIEKTPOHHON CTPYKTYpPOU U (PU3HKO-XUMHUYECKHUMH CBOHCTBAMU
BEIIECTB, JICKAIIIME B OCHOBE YIPABIICHHS CBOMCTBAMUMATEPHUAIIOB;

— BO3MOXHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XHMHUYECKHX PACUYCTHBIX METOJOB U 00JIACTH
UXIIPUMEHUMOCTH.

Ymems:

- MPUMCHSTh KBAHTOBO-XMMHYECKHE TOJIXOABl M METOMABI JUIsl pacyeTa, WHTEPIpPETaluu U
MPEJICKA3aHMs CTPOCHUS U CBOMCTB MOJICKYJISIPHBIX, CYITPaAMOJIEKYJIIPHBIX CHCTEM U TIOJIUMEPOB.
Bnaoemw:

- DJIEMEHTAPHBIMU HABBIKAMU MPUMECHECHUS KBAaHTOBO-XMMHUYECKHUX TOJXOJOB M METOJOB TpHU
pPEIICHUH TPAKTHYECKUX TEXHOJNOTUYCCKUX 3aJad W CTAHJIAPTHBIMH KBAaHTOBO- XHMHYCCKUMHU
KOMIBIOTEPHBIMU TIPOrpaMMaMH.

3. Kparkoe coaep:kaHue M CIHIIIMHbI

Bsenenue. [Ipenqmer kBaHTOBOM XUMHH. POJIb KBAHTOBOW XMMUU B OIIMCAHUU XUMHUUYECKUX SIBICHUN
Y 1poleccoB. B3anMocCBA3b KJIIACCHYECKON U KBAHTOBOW MOJIENIEN MOJIEKYI.

Moayas 1. O61ue NpyUHIHUIIBL

OcHOBHbBIE TOJIOKEHHUSI KBAHTOBOM MEXaHUKHU. BapuanumoHHBIH METOJI HAaXO0KJIEHHS BOJHOBBIX
¢ynkuuit. [Ipubnmxenne He3aBUCUMBIX yacTull. MeToa camocoriacoBanHoro nois. I[Tpubnmxenue
LHEHTPaJIbHOTO TMOJIA. ATOMHBIE OpOMTATM M MX XapaKTePUCTHUKU. AHTHCUMMETPHUYHOCTD
9JIEKTPOHHOU BOJHOBOM (yHkuMu. Crnun-opOutanu. Jlerepmunant Crelitepa. Metonsl XapTpu-
®oka u Kona-Illsma, xumuueckast TpakKTOBKa pe3yJbTaTOB. DJIEKTPOHHbIE KOH(PUTYpALlUH aTOMOB C
TOYKH 3PEHUSI KBAHTOBOIN XUMUHU.

Moayab 2. MeTo1bl KBAHTOBOW XUMUH.

[Mpubmmxenne bopua-OnmnenreiimMepa, aguabaTMYECKUl MOTEHIMAT W TOHATHE MOJEKYISPHOM
cTpykTypbl. MetonsiXaptpu-®oka u Kona-lllama nns monexynsl. Ilpubmmxenne MO JIKAO.

DneKTpoHHasKoppensaus. MeToAKOH(PUTypallmOHHOTOB3aUMOAECHCTBUSI. Teopus
BO3MyLIeHUI. PacueTsneprunincconmainux uMruIeckux csizen. lepapxus METOJI0B
KBaHTOBOMXHMMUHN. HeamnupuueckaskBanToBassxuMusl. bazucHbplep yHKIMu I HEOIMITUPUYECKUX

pacueTroB. ATOMHbIE U MOJIEKYJsipHble O0a3ucHble Habopbl. Poib 0a3ucHBIX (QYHKIUN B ONMUCAHUU
cBoiicTB MoJiekya. [Tomysmmnupudeckne MeTobl. p-aJieKTpoHHOoe npubmwkenue. Metox Iappusepa-
[Torna-ITappa. IIpocToil u pacmmpeHHBI! MeTOoAbl XIOKKeNsA. TOYHOCTh KBaHTOBO-XMMHYECKHUX
pacuyeToB XUMUYECKUX CBOMCTB MOJIEKYJI.

Moayab 3. Xumuyeckasi CBSI3b U MEXMOJICKYJISIPHbIE B3aUMOACHCTBUS. KBaHTOBO- XHMMHYECKOE
ONMCAHUE PEAKIINM U AIEKTPOHHAS CTPYKTYpa TBEPABIX TEI.



OpOutanbHasi KapTHHAa XUMHUYECKOH CBsi3u. KOHCTpYKTHBHAas W AECTpyKTHUBHas HMHTepdepeHuus
opOutaneii. MoyiekyasipHble OpOUTAIM W WX CUMMeETpHuiiHas kiaccudukamus. KoppensimoHHbIE
IMarpaMMbl.  DJEKTPOHHbIE KOH(MUTYpalliM JBYXaTOMHBIX MOJEKyJd. AHaIM3 3acelleHHOCTEeH
opburtaneii mo Mammkeny. IloHstue o 3apsmax u mopsakax cBszei. IIpocTtpaHcTBeHHOE
pacripenenieHue  AJIEKTPOHHOW  IMIOTHOCTH.  JledopmanmmMoHHAs  SJEKTPOHHAs  IJIOTHOCTb.
Tononoruueckass Teopuss XUMHUYECKOW CBSI3H. DJNEKTPOCTATHUYECKUN M HHEPreTUYECKHM acCIEeKThbI
ONMCAHUA XUMHUYECKOW CBSI3U. DJIEKTPOHHOE CTPOCHHWE MHOTIOATOMHBIX MOJeKyad. KBaHTOBO-
XUMUYECKUM aHaIM3 MEKMOJIEKYJSIPHBIX B3aumonaencTBuil. Bogopoanas cBs3b. Meroasl pacuera
CyIpaMOJIEKYJIIPHBIX cucTeM. KBaHTOBass XMMMSI 37IEMEHTOB KUBBIXCUCTEM.

KBaHTOBO-XMMHUYECKOE OINUCAHUE XUMHUYECKHX peakiuii B Ta3oBod (Qaze. [loBepxHOCTH
MOTECHUUAIBbHOW YHEPIrUM XUMHUYECKOU peakiuu. [lyTh XuMHUYECKON peakiui, KOOPANHATA PEaKIUH.
[lepexonHoe COCTOSIHME WM AaKTUBUPOBAHHBIM KomIuiekc. (OcoOble TOYKHM pPAaBHOBECHBIX U
IIEPEXOJHBIX COCTOSHUN. MeTOoabl ONMCaHus XHMHMUYECKUMX peakuui. HHIeKkchl peakiuoHHOU
CIOCOOHOCTH. DJIEKTPOHHAsl CTPYKTypa TBepAbIX Ten. OJHOAIEKTPOHHBIE BOJHOBBIE (PYHKIHMH B
KpUCTaJlZlaX M MeToAbl HX pacueta. YpoBeHb @Pepmu. 30HHAs CTPYKTypa TBEpAbIX TEl U
00yCIIOBJICHHBIE €10 CBOMCTBA.

3axmtoueHue. KBaHTOBast XUMUSL KaK UHCTPYMEHT MPOTHO3a B XMMHH.

4. O0beM y4eOHOHAUCHMIINHBI

. B 3auernbix | B akagem.
Buabi yueOHol padoThl
eTMHHIIAX yacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 110 Y4eOHOMY ILIAHY 4 144
AYIUTOPHBIE 3aHATHSI: 2,2 80
Jlexumn (JIek) 0,9 32
[TpakTrueckue 3anstus (I13) 13 48
CamocrositeabHas padora (CP): 0,8 28
Buj KOHTpPOJIsI: IK3aMeH 1 36
Buabi yueOHoli padoThl B saueThbix B actp. yacax
eTMHUIAX
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 4 108
AyIUTOPHBIE 3aHITHS: 2,2 60
Jlekuuu (Jlek) 0,9 24
IpakTuyeckue 3ansatus (I13) 1,3 36
CamocrositesibHas padora (CP): 0,8 21
Bua KOHTPOJIS: IK3aMeH 1 27

AnHoTanums paboueil mporpamMmbl
«Pu3ndecKue MeTobl HCCIeT0BAHUD)
1. Heap aucuMIIMHBI: - (OpMHUpPOBaHHE Yy OOYYAIOIIMXCS CHUCTEMAaTH3UPOBAHHBIX 3HAHUM O
COBPEMEHHBIX (DM3MUECKUX METOJaxX aHalu3a, MOBBIIIEHHE MPO(EeCCHOHATBHBIX KOMIETEHLIUH B
o0nacTi MpoBeAeHUs (U3UKO-XUMHUYECKOTO aHajin3a, IMOJyYeHHE HAaBBIKOB B WHTEpHpETaluu
pe3ylbTaToOB  HCCIEAOBAHUN,  NPOBEAEHHBIX  HAa  COBPEMEHHBIX  MpuOopax  (U3MKO-
XUMHYECKOTOaHAIN3a.

2. B pesyabTare n3y4eHus JMCHUILIMHBI 00y4AIOMIMICS 10 NPOrpaMMe CIIelHATUTeTA0/I/KEeH

Obnadams CnenyOMUMA KOMIIETCHITUSIMU:

DopmMupyeMble KOMIIETCHIIUU NHauKaTopbl JOCTHKEHUS] KOMIIETEeH LU

YK-5.1. AHanusupyer BaKHEHILINE
MJCOJIOTUYECKUE W [IEHHOCTHBIE  CHCTEMBI,
copMHpOBaBIIECS B XOAE HCTOPHUYECKOTO
pa3BUTHs; OOOCHOBBIBAET AKTYAIbHOCTh HX

YK-5. CnocobeH aHanu3upoBaTh M YUUTHIBATH)
pa3HooOpasue KyJIbTYp B npolecce
MEKKYJIbTYPHOTO B3aMMOICHCTBHS




MCIIOJIBb30BaHUA Ipu COIMaJIbHOM H

npodeccnoHabHOM B3aUMOJICHCTBUU

YK-6. CniocoGeH ompenensrts ¥ peaan30BHIBATH
IPHOPUTETBl  COOCTBEHHON  NEATEIBHOCTH U
CIIOCOOBI €€ COBEPLICHCTBOBAaHHMS HA OCHOBE
CaMOOLICHKM M 00pa3oBaHHs B TEYCHHE BCeil
PKU3HU

YK-6.1. OnieHuBaeT CBOM pecypchl U UX MPEACIIbI
(JIMYHOCTHBIE, CUTyaTUBHBIE, BPEMEHHBIE),
ONTUMAJIbHO MX HCIOJB3YeT Ui YCIEHIHOTO
BBITTOJIHEHUS] TOPYUYEHHOTO 3aJaHusl

YK-8. CnocobeH co3maBaTh W TOIJIEPKHBATH

YK-8.2. Unentudunupyer onacHele M BpPEIHBIC

0C30MacHbIC YCJIOBUS IKU3HENCATCILHOCTH, B .
(hakTopbI B pamKax OCYIIIECTBIISEMOM
TOMYKCIIE PUBO3HUKHOBEHHUH
. N NesITeNIbHOCTH
Ype3BBIYANHBIX CHTYaIUil
OIIK-1Cnocoben aHAJIU3HPOBATD
P JOMNK-1.1. CucrematuzupyeT H aHAIH3HPYET
WHTEPIIPETHPOBATL H  0000MmaTh  PE3yNIbTATH]
[PE3yJIbTATHI XUMHUYECKHUX AKCIIEPUMEHTOB,
PKCIIEPUMEHTAIbHBIXUPACYETHO- . .
5 . [HAaOTIOICHUI, M3MEPEeHUN, a TakKe pe3yJbTaThl
TEOPETUICCKHXPAOOT XUMHUYECKOH] .
P P [pacdeTOB CBOWMCTB BEIIECTB M MaTEPHAIIOB
HAIPaBIECHHOCTHU

XUMHUYECKUN
COBPEMEHHOTO
HOPMBI  TE€XHUKH

OIIK-2CriocobeH  TpOBOAMTH
HKCIIEPUMEHTCUCTIONB30BAHUEM
o0opynoBaHus, coOoaas
0€301acCHOCTH

OIIK-2.1. PaboTraeT ¢ XMMHYECKUMH BEILIECTBAMHU
C COOJIFOICHUEM HOPM TEXHUKH OE30MMaCHOCTH
OIIK-2.3. TIlpoBoauT WCCIIEIOBAaHUS CBOWCTB
BEIICCTB W MaTepUalIOB C HCIIOIH30BAaHUEM
COBPEMEHHOT0 HAYYHOT0 000pYyI0BaHUs

OIIK-3 Cnoco0eH  OpUMEHSTh  PacyeTHO-
TEOPETUYCCKUEC METOJBI JJIsi HM3YUCHHSI CBOWCTB

OIIK-3.1. [IpuMeHseT  TEOpEeTHYECKHE  H
MOYIMIIUPUYECKUE MOJEIN MPU PEIICHUH 33]1a4
XMMHYECKON HAMPABIECHHOCTH

peLeHus 3a1a4 npogeccuoHaIbHON
NEesITETbHOCTH C YY€TOM OCHOBHBIX TpeOOBaHHMA
MH(POPMALIMOHHOM 0€30MacCHOCTH

OIIK-3.2. Hcnonb3yerT
BEILIECTB U MPOLIECCOB C UX yYaCTHUEM, UCIOIb3Ys

CTaH/JapTHOEIPOrpaMMHOE00ecTIeueHIE u
COBPEMEHHOE IPOrpaMMHOE obecrieueHne

CIeLMAIN3UpPOBaHHble  0a3bl  JAHHBIX  IIPH
10a3bIIaHHBIX MTPO(HECCHOHATIBHOTO Ha3HAUYEHUS

pereHI 3a1aq

podeccuOHATbHONAESTEIbHOCTH

OIIK-5.1. Ucnonwszyer  coBpemenHble  [T-

TEXHOJIOTUM  Tpu  cOope, aHanm3e 17l

MPEICTaBICHNA  WHPOPMALUK  XUMHUYECKOTO

npoduisd, coOmonas HOPMBI M TpeOOBaHMS
OIIK-5Croco6eHucnonb3oBarh MH(OPMAaLIMOHHON 6€30MacHOCTH
uHpopMalnoHHbIe 06a3bl JaHHbIX U ananTupoBaTblOIIK-5.2. Hcnonws3dyer  craHmapTHele |
CYIIECTBYIOIIME TPOTPaMMHBIE TPOJAYKTHl JUISOPUTHHAIBHBIE MPOTPAMMHBIE TPOAYKTHI, MPH

HEe0OXOIMMOCTH aaNTHPYsI UX IS PEeLIeHUS 3a/1a)
Mpo¢eCcCUOHANTBHON IEATeTbHOCTH

OIIK-5.4. Hcnonpe3zyer COBPEMEHHBIE
BBIYMCIIMTEIIBHBIE ~ METOJBl  UIsl  00paboTKH|
TaHHBIX XUMHYECKOTO IKCIIEPUMEHTA,

MO/IETUPOBaHUsI CBOMCTBBEIIECTB (MAaTEpPHAIOB) U]
ITPOLIECCOB C UX Y4aCTUEM

OIIK-6. Crnoco0eH TpenCTaBiIsITh Pe3yIbTaThl
NpoeCCHOHATIBPHON JAEATEIbBHOCTH B YCTHOM H
MCbMEHHOU (popMe B COOTBETCTBUHU C HOPMaMH |
NpaBUIaMU, MPUHATBIMH B TNPO(ecCHOHATBHOM
coo011ecTBe

OIIK-6.1. IlpencraBisier pe3ynabTaThl pabOTHI B
BH/I€ OTYETa MO CTAHAAPTHOH (hopMe Ha PyCCKOM
SI3BIKE

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa101u1/1171c51 JOJIKCH:

3namo:
-0 TEOPETUYECKUX MPUHIMMAX JISKAIUX B
criektpomerpuu, AMP u [IMP-cniektpomerpuu;

OCHOBE XpoMaTo-macc-cekrpomerpun, MK-



-OCHOBHBIE TTOJIO)KEHUSI TEOPUHU KOJIeOaTeTbHOM CIEKTPOCKONNHU, BHJBI KOJIEOATEIBHBIX CIIEKTPOB,
MPOUCXOXKACHUE KOJeOaTeNbHbIX CHEKTPOB, AaHATUTHYECKHE BO3MOXKHOCTH KoJeOaTelbHOM
CHEKTPOCKOIINY;
-OCHOBHBIE TTapaMeTpbl ciekTpoB AMP u nmpuuunbl, 00yciaBiIMBaronIle UX BapUalllu;
-T€XHOJIOTUIO PELICHHS MPSIMBIX U 0OpPaTHBIX CHEKTPAIBHBIX 3a7ad NpUMEHHTENbHO K IMP, ocHOBBI
MHTEpIpeTauu crekTpo AMP.

Ymemo:
-MHTEPIPETUPOBATH JIaHHbIC, oJiydyeHHbIe MeTogamu MKC, SIMP;
-BBIBJIAITh  XApPAKTEPUCTUYECKHE  IOJOCHI  IOIJIOIIEHUS  pA3IMYHbIX  CTPYKTYPHBIX U
(GYHKIIMOHAJIBHBIX TPYHNI B OPraHUYeCKOM COEIMHEHUH; HACHTU(UIUPOBATH OPraHUYECKUE
coenuHenus no MK-cnexkrpam;
-pemaTh NpsIMbIE€ CIIEKTPAJIbHBIC 3a/1a4U;
-OIPEJIENISITh YUCIIO U OTHOCUTENBbHYI0 HHTEHCUBHOCTh Beex curHaiioB B crekrpax AMP 1H u 13C,
YCTaHaBJIMBATh XUMUYECKHUE CIBUTHY JUIsI CUTHAJIOB aTOMa YIJIEpOJia M aToMa BOJIOPOJIa

Bnaodemu:
-HaBBIKAMU ONMCAHUS CTPYKTYpPbl OPraHUYECKUX MOJIEKYJ, UCTIOb3ys JaHHble K- cnekrpockonuu,
SIMP u IIMP cnextpomerpun.

3. Kpatkoe cofep:kaHHe U CUHMIIJIUHBI:

Beenenne. Ilpenver m Meronbl (M3WYECKHX HCCIEAOBAaHUI OpraHndeckux BemiectB. OOmas
XapakTepucTHKa W KiIaccUpUKalMs MeToAoB. BenuuuHbl, cBs3aHHble ¢ sHepruedr OMU u
HCIIOJIB3YEMBIE B PA3JIMYHBIX CIIEKTPOCKONMYECKUX METOJAX.

SAMP-cieKTpoCKONMsI OPraHUYECKUX COCIUHEHWH. SIBIEHME SIEpHOr0 MarHUTHOIO pPE30HAHCA.
XWMHWYECKUN CIBWI, BIWSHHE Ha €ro BEJIWYMHY OJJIEKTPOHHOIO OKPYXEHUS W IPUPOIBI
pactBoputensd. CHHUH-COIMHOBOE B3aMMOJCKHCTBHE, MYJBTUIUIETHOCTh CHUTHAJIOB B CIEKTpE.
Penakcanmonnsie mpouecchl. JIBymepHble crektpsl. unamudeckue 3¢ ¢dextsr B [IMP cnekrpax.
SIMP cniekTpockonus Ha Ipyrux siapax: Be-samp CIIEKTPOCKOTHS.
DNEKTPOHHO-CIIEKTPOMETPUUECKHE METOABI ISl aHAJIM3a CTPYKTYPbl OPraHUYECKUX COEJAMHEHUN U
matepuanoB. (OCHOBBl TEOpPUM B3aUMOJECHCTBUS M3IYy4EHMS C aTOMAMH M  MOJIEKYyJaMH.
AOGCopOLMOHHAs CIEKTPOCKOINS B BUIUMOW M yibTpaduoneroBoil (Y®) obOnacTsX Kak METOA
UCCIIEIOBAHNS DJIEKTPOHHBIX CIIEKTPOB MHOI'OATOMHBIX MOJIEKYJ. XapaKTEPUCTUKU DJIEKTPOHHBIX
COCTOSIHUI MHOTOATOMHBIX MOJIEKYJ: JHEpPrusi, BOJHOBbIE (YHKIUH, MYJIbTUILIETHOCTb, BpEMs
KU3HU. [IpuMeHeHUe 5SIIEKTPOHHBIX CIIEKTPOB IIOIVIOLICHUS B KAaue€CTBEHHOM, CTPYKTYPHOM U
KOJIMYECTBEHHOMaHAIN3aX.

Metoab! konebarenbHOM cnektpockonuu. WHdpakpacueie (MK) cnexTpbl M KOMOMHALMOHHOE
paccessnue cBera. KoseOarenbHble  CIEKTPhl, YPOBHM JHEPrHHM, MX  KiIaccupuKauus,
¢byHaaMeHTanbHble, OOEPTOHHBIE M COCTaBHbIE 4acTOThl. [IpuMeHeHHe MeTom0B KosebaTeabHON
CHEKTPOCKOIIMM I KAaYECTBEHHOI'O M KOJIMYECTBEHHOIO AHAJIM30B W JIpyrue NPUMEHEHUS B
nporiecce nonydyeHus bBAB. Cneuuduunocts kojeOaTenbHBIX CHEKTpoB. MccienoBaHus
JUHAMHWYECKOW  W30MEpUH, DPABHOBECUM, KHHETHMKM peakuuid. TexHuKa W METOAMKHU
HKcnexTpockonuu.

Macc-crieKTpoMeTpusi M PE30HAaHCHBIE METOJbl aHaJIM3a OpraHWYeCKHWX BemecTB. Macce-
CHEKTPOMETpPHUS: OOIIME MPUHIUNBI U OTIMYUS Pa3IMYHBIX MacC-CHEKTPOMETPUUYECKUX METOJIOB.
[IpumeHeHus Macc-ceKTpalbHbIX MeToAoB. CrocoObl HOHHM3alUHM, HCHOJIb3yeMble B Macc-
CIIEKTPOMETPHH. KauecTtBensiii u KOJINYECTBEHHBIN MacC-CIEKTPaJIbHBIN aHam3
MHOTOKOMIIOHEHTHBIX cMeceil. XpomaTo-Macc-CHeKTpOMEeTpUs (MPUHIUNBI U MPUMEHEHUsS IS
aHaliu3a JIEKApCTBEHHBIX IpernaparoB W OHOJOrHYecKuX oO0bekToB). SBnenue SAMP. Tonkas u
CBEpXTOHKas CTpyKTypa crnekTpoB AMP, npasuiia or6opa. [IpumMepsl CIEKTPOB pa3IMUHbIX BELIECTB.
XapakTepucTU4ecKoe BpeMsi (PU3UYECKUX METOJIOB MCCIEOBaHUSA. BO3MOXHOCTH METOJ0B Macc-
crnekrpomeTpuu U SIMP B cTpyKTypHBIX, KHHETHUECKHX U TEPMOJINHAMHYECKUX HCCIEIOBAHUSAX.

4. O0beM y4eOHOH AU CHMIIINHBI
| Buabl yueOHoii padoThI \ B 3a4eTHBIX \ B akaaem.




eIHHHUIIAX yacax
O011asi TPYA0€MKOCTh IMCHUILIHHBI N0 Y4€OHOMY IJIAHY 4 144
AYIUTOPHbBIE 3aHATHSI: 2,2 80
Ulexmun 0,4 16
[IpakTryecKue 3aHITHS 0,9 32
JlaGopaTopust 0,9 32
CamocTosiTeJibHas padoTa: 1,8 64
CaMOCTOSITEIbHOE M3YUCHHE PA3JICTIOB AUCITUILIHHBI 1,8 64

Bua koHTpOJIS:

3a4eT ¢ OLEHKOM

Buasbi yueoHoii padboThl

B 3a4eTHBIX
B actp. yacax

eTMHHIIAX
O61masi TPyA0eMKOCTh JUCHHUILIUHBI 0 Y4e0OHOMY IJIAHY 4 108
AyIUTOPHBIE 3aHIATHS: 2,2 60
Jlekumun 0,4 12
[IpakTHUECKHE 3aHATHS 0,9 24
JlaGopaTopust 0,9 24
CamocrosiTejibHasi padoTa: 1,8 48
CaMOCTOSITeIbHOE U3YUYCHHUE Pa3JIeNIOB TUCITUILINHBI 1,8 48

Bua koHTpoOJIs:

3a4yer ¢ OLEHKOM

AHHOTanus pabouyei mporpaMmbl JUCHUTLTAHBI
«Kosnonanasa xumus»

1. leab TMCUMIVIMHBI: — O3HAKOMJICHHE CTYJEHTOB C OCHOBAaMHU TEPMOJIMHAMUKH MOBEPXHOCTHBIX
SBJICHHH, CTIOCOOAMH MOTYYEHUS U BAXKHEHIIIMMHU CBOMCTBAMU AUCTIEPCHBIX CUCTEM.
2. B pe3yabTare u3yueHus JMCUUNIMHBI 00y4AIOUIUIACSH 110 MPOrpaMMe ClelHaAIUTeTAI0IKeH:

Obnadams crnenyomUMA KOMIICTCHITUSIMU:

DopmMupyeMble KOMIIETEHIIUU

HNHaukaTopbl JOCTHKEHUS] KOMIIETEHIMI

YK-6. CriocoGeH ompenensts ¥ peaarn30BHIBATH
NPUOPUTETBI  COOCTBEHHOW  JEATEIBHOCTH U
CIIOCOOBI €€ COBEpIICHCTBOBAaHMS Ha OCHOBE
CaMOOLIEHKH U 00pa3oBaHUS B TeueHHE Bcel
PKU3HU

YK-6.1. OuennBaer cBOM pecypchl U HX MPEIEIbI
(JINYHOCTHBIE, CUTYyaTHBHBIE, = BPEMEHHBIE),
ONTUMAIILHO HX WCIOJNB3YeT JUISl YCHEITHOTO
BBITTOJIHEHUS TIOPYYEHHOTO

3aaHus

YK-8. CrocobeH co3maBaTh M TOJJICPKUBATH
0e30macHbIe YCIIOBHUS KU3HEACATEILHOCTH, B TOM

YK-8.2. Unentudunupyer omnacHble U BpeAHbIE

ODKCIICPUMCHTAJIBHBIX W PaCYCTHO-TCOPETUICCKUX
a00T XMMUYECKOM HAIlPaBJICHHOCTHU

(hakTOpBI B paMKax OCYILIECTBISEMOI]
qHCIe npu BO3HHKHOBCHUHY]
. . NesTebHOCTH
Ype3BBIYANHBIXCUTYAIUN
OIIK-1 Cnocoben aHamu3upoBath,OIIK-1.1. CucremaTusupyer ¥ aHaJIM3UPYET
MHTEPIPETHPOBAaTh M  0000IIaTh  PE3yNbTaThIPE3yabTaThI XUMHUYECKHX IKCTIEPUMEHTOB,

HaOJI0/IEHNH, M3MEPEHHM, a TaKKe pe3ylbTaThl
[pacueToB CBOWCTB BELIECTB U MAaTEPHATIOB

OIIK-2 CnocoOeH TMPOBOMUTh XUMHUYECKHUH
PKCIIEPUMEHT C HCIOJIb30BAHUEM COBPEMEHHOIO

OIIK-2.1. PaGoTtaeT ¢ XUMHUUYECKHUMHU BEILIECTBAMU

TCOPCTUUCCKHUE MCTOABI JId HU3YUYCHUA CBOMCTB
BEIIIECTB U MPOIIECCOB C UX YUaCTUEM, UCIIONB3Ys
COBpPEMEHHOE MPOrpaMMHOE obecrieueHrne u 0a3bl
NTAHHBIX TPO(ECCHOHATBHOTO Ha3HAYCHUS

00opyaoBaHus, COOMIOAs HOPMBI  TEXHHUKH|C COOIIOAEHUEM HOPM TEXHHKH 0€3011acCHOCTH
0e301acHOCTH

OIIK-3.1. [IpuMeHseT  TeOpeTHYECKHE W
OIIK-3 Cnoco0eH  TPHUMEHATh  PACUYETHO-OIYIMIMPUIECKUE MOJENH MPU PEIICHUU 3a]ad

XMMHYECKON HAMPABICHHOCTH

OIIK-3.2. Hcnone3yer CTaHJIapTHOE]
MPOTpaMMHOE obecrieueHne u
CHEeLMAIN3UPOBaHHbIe  0a3bl  JAHHBIX  IIPH
[penIeHUH 3amaq npodeccrnoHanbHON




| lnesirenbHOCTH

B pesynbTaTe n3ydeHus AUCIUIUTHHBI 00YJarOITUHCS JOJKEH:

3namo:

- OCHOBHBIC TIOHSATHUS M COOTHOIICHHS TEPMOJAWHAMHUKH TIOBEPXHOCTHBIX  SIBJICHUH
(TepMOoAMHAMUKA TIOBEPXHOCTHOTO CJIOS; aJre3us, CMayuBaHWE M pACTEKAHHE IKHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOJMHAMUYECKUE CBOWCTBA TEJ; aJCOPOIMsS Ta3oB W MapoOB, ajcopoOumus u3
pPacTBOpPOB);

- OCHOBHBIE METO/IbI MIOJTYUYCHHUS TUCTIEPCHBIX CUCTEM;

- OCHOBHBIEC CBOMCTBA JIUCIIEPCHBIX CUCTEM (JIEKTPOIIOBEPXHOCTHHIE CBOWCTBA; KHHETHYECKUE
Y OTNITHYECKHUE CBOMCTBA; CBOMCTBA PACTBOPOB KOJIJIOMIHBIX TTOBEPXHOCTHO- AKTHBHBIX BEIIECTB);

- OCHOBHBIC TIOHSTHS W COOTHOIICHHUS TEOPHI arperaTMBHOW YCTOMYMBOCTH W KOATYJISIIUU
T0(OOHBIX TUCIIEPCHBIX CUCTEM;

- OCHOBHBIE  3aKOHOMEPHOCTH  CTPYKTYpOoOOpa3oBaHHUs U  PEOJIOTHUECKHE  CBOWMCTBA
JUCIIEPCHBIX CUCTEM.

Ymemes:

- MPOBOJIUTh PacyeTbl C MCIOJB30BAHUEM OCHOBHBIX COOTHOIICHUH TEPMOJIUHAMUKHU
MMOBEPXHOCTHBIX SBJICHUH M pACYCThl OCHOBHBIX XapaKTEPUCTHK JUCIICPCHBIX CHCTEM.

Bnaoemo:

- METOJIJaMU U3MEPEHUS MTOBEPXHOCTHOTO HATSHKEHUS, KPaeBOTo yria, BEIMUMHBI aICOPOIIUU U
yIEIbHOW  TOBEPXHOCTH, BS3KOCTH, KPUTHUYECKOW KOHLIEHTpAlMU  MHIIEIUI000pa3oBaHMUs,
AIIEKTPOKUHETHYECKOTO TOTCHIIMANa; METOJaMU IPOBEICHUS JHUCIICPCHOHHOTO aHajn3a, CHHTE3a
JUCTIEPCHBIX CUCTEM U OLIEHKH UX arperaTUuBHON yCTOWYHBOCTH.

3. Kparkoe conep:kaHue M CIHHIIJIMHbI

Pa3nean 1. [Ipeamer u npu3HaAKu 00bEKTOB KOJIJIOUAHON XUMHUH

Komnonnnasg xumusi - Hayka O HOBEPXHOCTHBIX SBJIGHUSX U JAMCIEPCHBIX cuctemax. OCHOBHbIE
NPU3HAKN JUCIEPCHBIX CHCTEM - TE€TEPOr€HHOCTh M JHUCIEPCHOCTB; IOBEPXHOCTHAs JHEPIHUS,
KOJIMYECTBEHHbIE XapaKTEPUCTUKH nucnepcHocTH. Kiaccuukanus TucnepCcHbIX CUCTEM.

Pa3nes 2. TepMoanHaAaMHKA MOBEPXHOCTHBIX SIBJCHUH

OO61as XxapakTepuCcTHKa MOBEPXHOCTHOM 3Hepruu. [loBepxHocTHOE HaTskeHue. Y paBHeHue [ nO6ca-
['enpmronbia Juisi BHYTPEHHEW YIENbHOM TOBEPXHOCTHON SHepru (MOJHOW MOBEPXHOCTHOM
SHEPTUN).

Meton wu30bITKOB ['MO6ca. dyHaameHTalbHOE aacopOLMOHHOE YypaBHeHHe ['u60ca. YactHoe
BbIpakeHHe YypaBHeHHs [uO0ca. IloBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO- HHAKTHBHBIE
BELIECTBA.

Anresuss u korezus. YpaBHenue Jlrompe st paborel aaresuu. CmaunBanue, 3akoH HOHra.
VpaBuenue [lronpe-lOnra. Pacrekanue xuukoctedd, Kod(p@OHUIMEHT pacTekaHus mo [ apkuHCy.
D¢ dexT Mapanronu, npaBusio AHTOHOBA.

[IpaBuno ¢a3 ['mb66ca u qucnepcHocTh. BiusHUe KPUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE J1aBJICHHUE
ten (ypaBHenue Jlamnaca). Kanuispueie siBinenusi. Ypapaenue KenpBuna. Brnusaue nucnepcHocTH
Ha PpacTBOPHUMOCTb, KOHCTaHTYy PpAaBHOBECHUS XUMHMUYECKOW peaklMH, Temreparypy ¢a3oBoro
nepexoja.

Metoap! moaydeHus TUCIEPCHBIX cUCTeM. YpaBHeHue Pebunnepa s paboThl JUCTIEPTUPOBAHMA.
Oddexr Pebunnmepa. ['omoreHHass m rereporeHHass KOHAeHcalus. JHeprusi [m66ca oOpazoBaHus
3apojbiiia HoBOH (a3bl. Kunetnka o6pazoBaHust HOBOH (a3bl.

Pa3nen 3. AxcopOunoHHble paBHOBECHSA

[Ipupona ancopOUMOHHBIX cuil. AncopOuMs Ta30B U MapoB Ha OJHOPOJHONW MOBEPXHOCTH. 3aKOH
I'eapu. Monens u ypaBHenue Jlenrmiopa. Teopus monuMoneKyisipHOW azacopOimu bpyHayapa,
Ommera, Temtepa (BOT). Onpexnenenue yaensHol noBepxHoctd metoioMm bOT.

Ancopbuus ra30B M IapoB Ha MOpUCTHIX MaTepuanax. Kimaccuduxamnus nop no Ayoununy. Teopus
KalWUIIpHOW KoHJeHcauuu. Pacuer unTerpanbHoil u auddepeHnnanbHoi KpUBBIX pactpeieneHus
o0beMa 1op 1mo pazMepam.



AncopOumst  Ha  MHUKPONOPHUCTHIX  MaTepuanax.  llorenmumanbHas  Teopusi  [lonsHum.
Xapaktepuctuueckas Kpupas ajcopOiuu. O0o0menHoe ypaBHeHue teopuu JlyonHuHa 00BEMHOTO
3aMoTHEHHUSI MUKPOTIOpP, ypaBHeHUe JlyonHnHa - PagyiikeBuya.

AncopOuusi TTOBEPXHOCTHO-aKTHUBHBIX BemiecTB. [IpaBmimo [liokio - TpaybGe. 3aBUCHMOCTH
IIOBEPXHOCTHOIO HATSKEHHsT OT COCTaBa pacTBOpa. YpaBHeHue IIIMImIKOBCKOro. YpaBHEHUs
COCTOSTHUS Ta3000pa3HbIX MOBEPXHOCTHBIX (a1COpOIMOHHBIX) MIeHOK. Becnbl Jlenrmiopa.

Pa3nen 4. DaekTpuyeckue siBJeHUsI HA OBEPXHOCTH

Mexanusmbpl ~ 00pa3oBaHUS ~ JABOMHOTO  AJIEKTPUYECKOTO ciost (I2C). YpaBHeHus
JIunnmana.OnexkrpokanwuisipabiekpuBble. Teopuuctpoenns/I9C. PemenneypaBaenus Ilyaccona-
bonwsimana muist nuddysnoit wactu JI9C. JID3C no teopuu lllTepHa, mepe3apsiika moBEepXHOCTH.
DNEKTPOKUHETUYECKUE SIBICHUS, SJEKTPOKUHETUYECKHI MOTeHIMan. YpaBHeHUE [ 'enpMroiblia-
CMOITyXOBCKOTO JUIsl 3JIEKTPOOCMOca U 31eKTpodopesa.

Pa3zgea S. Kunernveckue cBOiCTBA JUCHEPCHBIX CHCTEM

CBsi3b CKOPOCTH OCaXACHMS YACTHI[ C HMX pa3MepoM. YcioBus coOmroaeHus 3akoHa CTokca.
CenMMEHTAIIMOHHBIA aHAIU3 TOJMJMCIIEPCHBIX cucTeM. KpuBble pacnpeneneHus 4YacTull 0
pa3mepam. [Ipupoga 6GpoyHOBCKOTO ABMKEHMs. 3aKoH DifHITeiHa - CMomyxoBckoro. CiencTBust
u3 Teopun OpoyHOBckoro pABwxkeHusa. CeauMeHTanMoHHO- Au(Qy3UOHHOE paBHOBECHE,
TUIICOMETPUYECKUI3AKOH.

Pa3nen 6. ArperaTuBHasi yCTOHYHBOCTh U KOATYJISILUS JUCHEPCHBIX CHCTEM

CenuMeHTallMOHHAs U arperatuBHas ycToiumBocTU cucteM. JInoduibHble U 110(OOHBIE UCTEMBI.
Kpurepuit  mmopwmieHoct  mo  Pebunnepy-lllykuny.  JlmodunbHbe IUCTIEpCHBIE CHCTEMBI.
Knaccugpukanuss ~ NOBEpXHOCTHO-AaKTHBHBIX  BELIECTB.  TepMOAMHAMMKAa W MEXaHU3M
munemnoodpazopanud. Crpoenne munemn ITAB. Comobunnzauus. Kputnueckas KOHLEHTpauus
MUIIEIUI000pa30BaHMsl, METO/IbI €€ OIPEeICHHS.

JInopoOHbIe nucnepcHbIe CUCTeMbl. DaKTOPBl YCTOHYMBOCTH JIMOPOOHBIX cHcTeM. brpicTpas u
MeasieHHas koarynsauusa. Kunernka koarymsnuu 1o CMOIyXOBCKOMY. 3aBUCUMOCTb YHCIA YACTHULL
pazHoro mnopsiaka oT BpeMeHu. OCHOBHbIE NOJIOKeHUs Teopuu J[epsiruna, Jlanmay, ®epses,
Ogepbeka ([JIPO). PacknuHuBaroliee naBieHHe M ero cocrapisone. OOmiee ypaBHeHUe JUis
SHEPIMM B3aMMOJEHCTBHS IUCIEPCHBIX YacTUl. [loTeHInanbHbIe KpUBBIE B3aMMOICHCTBHS YaCTHII.
HelitpanusannonHas U KOHLIEHTpaunoHHas koaryisauus. [Ipasuino Hlynsue-I'apau.

Paznen 7. CTpykTypoodpa3oBaHue U CTPYKTYPHO-MEXaHHYeCKHe CBOlicTBa
AUCHEPCHBIXCUCTEM

Tunsl cTpykTyp, o0Opa3yrolmuxcsi B JUCHEPCHBIX CHCTeMax. B3auMocBS3b MeXay BHJIIOM
NOTEHIMAIBHON KpHBOM B3auMopelcTBus yacTull (mo teopuu JJIDPO) M THUIOM BO3HHMKAIOLIMX
CTPYKTYp. KoaryiasnnoHHO-TUKCOTPOITHBIE U KOHICHCAIIMOHHO-KPUCTAJUIM3ALHOHHBIE CTPYKTYPHI.
Peonornuecknii METOJ HCCIENOBAaHUSA IUCHEPCHBIX cUCTEM. OCHOBHBIE NOHSATHUS U HCaIbHbBIE
3aKOHBI PEOJIOTHH. MoaennpoBanye peoJOrH4eCKX CBOMCTB TEIl.

Knaccugukaius 1ucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKUM CBOMCTBaM. BA3KOCTB XKUIKUX
arperaTiBHO YCTOWYMBBIX JIMCIEPCHBIX CHUCTEM. YpaBHeHus OiHiureiiHa, [lltaynunrepa, Mapka -
XayBHHKa. Peonoruyeckue CBOMCTBA CTPYKTYPUPOBAHHBIX AKHUJIKOOOPA3HBIX u
TBEPA000PA3HBIXCUCTEM.

4. O0beM y4eOHOMTUCUMIIJIMHBI

O0bem

Buabl yueOHoii padoThI B 3au4 B akan

eTMHHUIAX yacax
O01mas TPy10eMKOCTh M CUUILIHHBI 10 Y4e0HOMY IUIAHY 7 252
KonTaktHas padora (KP): 45 160
Jlexmm (Jlek) 1,8 64
[Tpaktuueckue 3anstus (I13) 0,9 32
Jlaboparopusbie 3ansaTus (J1ad) 1,8 64
CamocrositesbHas padora (CP) 15 56
Buja KOHTPOJIsI: IK3aMeH 1 36




Oo0bem

Buabl yueOHoii padoThI B 3au Bacrp

eIMHHUIAX yacax
O011as TPYA0EMKOCTh JIUCHUILIMHBI 110 Y4e0HOMY ILUIaHY 7 189
KonraktHas pa6ora (KP): 4,5 120
Jlexmm (Jlek) 1,8 48
[Ipaktuueckue 3ausrus (I13) 0,9 24
JlaGopaTopHsbie 3ansatus (J1ab) 1,8 48
CamocrositesibHas padora (CP) 1,5 42
Bua KOHTpOJIAA: IK3aMeH 1 27

AnHoTarms paboyeil mporpaMmbl TUCIUTLTAHBI
«CoBpeMeHHast XMMHS U XUMHYecKast 0e30aCHOCTB)»

1. eap AMCUMIIMHBI - TOJYyYEHUE U MOCIEAYIOLIEE NPUMEHEHHE CTYJIEHTaMH KIIFOUEBBIX
IpPEJCTaBICHUH M METOJOJOIMYECKUX IOJXO0/0B, HAIpPaBICHHBIX HA peUleHHe mpolieM
oOecrnieueHns 6€30IaCHOI0 U YCTOMYMBOTO B3aMO/IEHCTBUSI YEIIOBEKA C IIPUPOIHOM cpe1oit.

2. B pe3yabrarte
CIeNHATHUTETAT0JKEH:
Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

H3yYCHUSA

AUCIHHUITIJINHBI

o0yyamomuiicas 1m0  nporpamme

@opMupyemMble KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHHsI KOMIeTeH U

YK-8. CnocobOeH co3gaBaTh W MOJJAEPKUBATH
0e30MacHbIe YCIOBUSI JKU3HENCATEIBHOCTH, B
TOM qHcIe npu BO3HHUKHOBEHUH
YPE3BBIYANHBIXCUTYAITUN

YK-8.1. Amnamusupyer (HakTopsl BpEIHOTO
BIMSHUSL ~ JJIEMEHTOB  CpelObl  OOMTaHUS
(TEXHMYECKMX  CPEICTB,  TEXHOJOTHYECKUX
MPOLIECCOB, MaTepualoB, 3aHUI u
COOPY)KEHHH, TMPHUPOTHBIX H  COIMAIBHBIX
SIBIICHUT)

YK-8.2. Unentudunupyer onacHble U BpEIHbIE
(akToppl B paMKax  OCYILECTBIIsIEMOU
NesITeTbHOCTH

YK-8.3. BoiaBiser npo0GieMsbl, CBS3aHHBIE C
HapyILIEeHUSIMU TEXHUKHO€3011aCHOCTH Ha|
pabouem MecTe; MpeularaeT MEepONpUsATHIX IO
MPEAOTBPALLEHUIO YPE3BBIYANHBIX CUTYALIUI

YK-8.4. PasbsicHAeT npaBujia MOBEIEHUS IPU
BOSHUKHOBEHMM  YPE3BBIYAMHBIX  CUTYyallUH
[IPUPOJHOTO U TEXHOTEHHOI'O MPOUCXOXKICHUS;

HAITPaBJICHHOCTH

OKa3bIBa€T IEPBYI0  IIOMOIb,  OIHUCBHIBACT

CIIOCOOBI  y4acTHsi B BOCCTAHOBHUTENIbHBIX

MEpPONPHUITUIX

OIIK-1.1. CucremaTu3upyeT U aHAJIU3UPYET

pE3ynbTaThl ~ XUMHUYECKHUX  DKCIEPUMEHTOB,
OIIK- HaOJII0IeHNH, U3MEPEHUH, a TaKXKe Pe3yJIbTaThl
1CriocobeHaHATH3UPOBATh, HHTEPIIPETUPOBATH HPACYCTOB CBOMCTB BEIIECTB U MATCPHAIIOB
000011aTh pegynLTaTHOHK-l.B. QopMyNUpyeT  3aKIIOYEHUd W
OKCIICPUMEHTAIbHBIXMPACUYECTHO- BBIBOIBI no pe3ynpTartaM aHaJTN34)
TEOPETUIECKUX PAOOTXUMUIECKOM M TEpaTyPHBIX JAHHBIX, COOCTBEHHBIX|

DKCIIEPUMEHTAIBHBIXMPACUETHO-
TEOPETUUECKUXPAOOTXUMUYECKON

IHAIIPAaBJICHHOCTHU
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B pesynbrare n3yueHus: AUCUUILTUHBI 00yUAIONTUICS TOJDKEH:

3nams:

- 0 TEXHOTEHHBIX CHCTEMaX, MPUHITUIAX UX()YHKINOHUPOBAHUS;

- OCHOBHBIE€ THIIBl AHTPOIOTECHHBIX BO3JCHCTBUI Ha OKPYKAWOIIYI0 Cpeay M Xapakrep
BO3HUKAIOLIKX MPU 3TOM IKOJIOTMYECKUXPUCKOB;

- OCHOBHBIE MPUHIUITBI IKOJIOTMYECKOI0€3011acHOCTH;

- U OTIPENIeISITh HOPMATUBHBIC U KAYECTBEHHBIC KPUTEPHUH 3aTrPS3HEHUS aTMOC(HEPHOTO BO3IyXa,
UCTOYHUKOB TNHUTHEBOTO U PHIOOXO3SICTBEHHOrO Ha3HAYEHMM, 3€MHON - TOBEPXHOCTH,
MOHU3UPYIOLETON3ITYYEHNUS;

Ymems:

- UCIIOJIb30BaTh IPUEMBI TOKCUKOJIOTHYECKOIO HOPMHUPOBAHHUSI;

Braoemy:

- METOJIAMU OLIEHKHU BO3JCHCTBHUI HA IPUPOJHYIO CPELY.

3. KpaTkoe coaep:xaHueIuCUMIIIMHBI

Paznen 1. Oxpyxkaromas cpena kak cucrteMa. Mpentudukauus omnacHoctei. OmnacHbie
MPUPOJHBIE SIBICHUS

[lenu u 3agaun Kypca, €ro CTpyKTypa U coepxaHue. MeTo100rus OLeHKH PUCKa KaK OCHOBA
MPUHITHS PEIICHUH TPU IPOTHO3UPOBAHUM BO3MOXHOTO OMACHOTO pa3BuTHs. MneHTudukanus
OMACHOCTEN: KilacCu(pUKaLKUsg UCTOYHUKOB ONACHBIX BO3JEHUCTBUM, ONpPENECIEHHE BO3MOXKHBIX
yiepboB. 3Hadenne Kypca “CoBpeMeHHas XHMHsS W XUMUYeckas Oe30macHOCTh” s
(opMHUPOBaHUS FKOJIOTMYECKOTO MUPOBO33PEHUS XUMUKOB- UCCIIEIOBATENEH.

OcHOBHBIE KOMIIOHEHTHI TMPUPOAHOW Cpelabl. 3aKOHBl W MPUHLUIB (PYHKIIMOHHUPOBAHUS
Oouocdeprl. 3amMTHBIE MEXaHW3MbI TPUPOAHON cperbl W (axkTopbl, obOecmeyuBaromue e
YCTOMUYMBOCTh. JlMHaMHuecKoe paBHOBECHME B MPUPOAHOW cpene. ['Maposorudyeckuil LUK,
KPYrOBOPOT JHEPTUM M BeIIeCTBa, (OTOCHHTE3. YCIOBUS M (aKTOphl, 0OECHeunBaIOIINe
0e30MacHyI0 KHU3HEIeATeIbHOCTh YeJI0BeKa B MPUPOIHON cpee. EcTecTBeHHBIE “nuTaTenbHble”
LUKJIbI, MEXaHU3MbI CAMOPETYJIAIINN, CAMOOYHIIIEHUE OnOoChEpHI.

Bynkanuueckasi 1esSTeNbHOCTb, 3€MIIETPACEHUs, I[yHaMM; aTMOC(epHbIe MPOLECCHl: LUKIOHBI
(TaitdyHbl, yparaHel), CMEpYM U Jp.; JIECHBbIE TMOXKapbl, HaBOAHEHHs. [lapameTpsl omacHBIX
IIPUPOJHBIX SBJICHUH U OLIEHKA PUCKA UpE3BbIUaHBIX cuTyaluii. COBpeMEHHbIE KIMMaTHUECKNE
MO/JIEJN — OCHOBA OLIEHKH INI00aIbHBIX N3MEHEHUI COCTOSIHUSI OKPYXKAIOLIeH cpebl.

Paznen 2. TexHOreHHble CHUCTEMBI M MX BO3JEHCTBUE HA YEJIOBEKA U OKPYXKAIOIIYI0 Cpeny
Pa3BuTHE NpOU3BOAUTENBHBIX CUII M POCT HAPOJAOHACEJIEHUS — BaXKHEHUIIINE

aHTporioreHHble  (akTopbl. TeXHOreHHbIE CHCTEMBI: OIpEIeIeHHe U  KJIacCU(pHUKAIIMSL.
Bo3znelicTBue TEXHOTEHHBIX CHCTEM Ha uYeloBeKa M OKpyxkatouryto cpeay. OCHOBHBIE
3arpsi3HUTENM  TOYBBL, BO3/1yXa, BOJABI; MX HCTOYHUKH. [IpeBpamieHuss XUMHUYECKHX
3arpsi3HUTENEN B OKpyXatoliei cpene. I mobanbHble 3K0J0rndeckue npoOaemsl.

KoHuenmus # CTpyKTypa CHCTEMBI 3KOJIOTMYECKOIO MOHHMTOPHHIA, IPUHLMUIBI €€
¢byHKIIMOHUpOBaHUsI. POl MOHUTOpPHHra B aHadu3e U MPEAYNPEKICHUHM OMACHOTO Pa3BUTHUS
MOCIEACTBHIA IT00ATBHBIX IPOOIIEM.

Tokcukonorus. MeToapl OLIEHKH BO3JEHCTBUS TOKCHMYECKHMX BEIIECTB Ha 4YelOBEeKa U
OKpyXkaroyro cpeny. CoBMECTHOE JEMCTBHE TOKCUYECKUX BEIIECTB. AJIUTUBHOE BO3ACHCTBHE.
Cuneprusm u  anTtaroHusMm. IloporoBas u OecmoporoBasi KoHuenuuu. (OCHOBHbBIE
TOKCUKOJIOTHUECKHE XapaKTEPUCTUKU. DKOJIOTMUECKHUE MTOCIEICTBUS 3arpsI3HEHUS OKPYKAroIen
cpeapl U TPoOJIeMbl SKOTOKCHKOJIOTHUH. ODKOJIOTMYECKUH TOAXOA K OIEHKE COCTOSIHHMS U
pEryJIMpoBaHMs KadecTBa OKpyxXkaromeh cpensl. llpenenbHo npomycTuMas 3KOJIOTMUYECKast
Harpy3ka. 30HBI JKoJOrMueckoro pucka. CaHMTapHO-TUTHEHHYECKOE HOPMHUPOBAHUE
3arpsI3HEHU .

Pa3nen 3. OcHoBHbBIE HaMpaBIEHUS U METOJbI CHUKEHUSI SKOJIOTUYECKOTO PUCKA OT 3arpsi3HEeHUs
OKpYXKaroIlen cpesbl
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TexHONOrHYeCKne METOAbl yYMEHBIIEHUS 00beMa CTOYHBIX BOJ. MeTOHIbl MpEeIOTBpAIICHUS
3arpsi3HEHUs] BOJ, OYMCTKAa CTOYHBIX BOJ OT BO30yauTenei Ooyie3HEH, OpraHUYecKHX U
HEOPraHWYECKUX COCAUHEHUM, pAaJUOAKTUBHBIX BEUIECTB M TEPMAJbHBIX 3arpsA3HCHHI.
[TepepaboTka xkuako(ha3HbBIX OTXO/OB, HCIIOJIB30BAHUE IIEHHBIX KOMIIOHEHTOB. KomruiekcHas
CHCTEMa OYHMCTKH CTOYHBIX BOJI.

MeTtoasl ouncTKH aTMoc(hepsl OT raz3o00pa3HbIX M a’pO30JIbHBIX 3arps3HUTENEH, (TOPUCTHIX
COCIMHEHUH, PAaIMOAKTUBHBIX BEIIECTB. METONbl CHMXCHHS W TPEJOTBpAIICHUS BHIOPOCOB
3arpsi3HUTENCH B aTMocdepy. YaBIuBaHHE a3pO30JICi.

TBepable OTXOABI; HMX CBOMCTBA: TOPOACKOM MyCOp, WJI CTOYHBIX BOJ, OTXOJbI
CEJIbCKOXO3SUCTBEHHOTO0 TMPOM3BOJACTBA, LIEUIIOJI03a U OyMara, OTXOJbl XUMHYECKOMH
NPOMBIIIICHHOCTH, 30712, nuiak. IlepepaboTka 0TX0A0B; 3aXOpoHeHHe. XUMUYecKas o0padoTka
orxonoB. CoBpeMeHHbIE  OHMOTEXHOJIOTHUYECKUE  METOJbl  O0E3BPEKUBAHUS  OTXOOB.
Tepmuueckue crnocoObl 00e3BpexxnBanusi. Vcnoiap30BaHWE METOJIOB Pa3/IEieHUs] BEIIECTB IS
KJIaCCU(UKALNU U YTHIU3AIMHOTXOIOB.

Paznen 4. MecTto XMUMHYECKUX MTPOU3BOJICTB B KOHUENIIUN YCTOMYUBOIO Pa3BUTUS XUMHUYECKas
OMACHOCTh, XUMHUYECKH OMAacHbIE 00BEKTHI U 00eCIIeueHneOe30MacHOCTH.

ABapuiiHasi CUTyallMsi — 4YpEe3BBIYAWHBIA (DAKTOp BO3JAEHCTBUS Ha OKPYKAIOUIYIO Cpeny.
Knaccudukanus aBapuilHbIX cHUTyalil. AHanu3 NPUYUH BO3HUKHOBEHHs aBapuil. OlleHKa
nocienctsuii. KpynHomacmtaObHubeie BEIOPOCH U crienn(UKa UX BO3JCHCTBUS Ha OKPY)KAIOLIYIO
MPUPOJHYIO CpENy.

TpeboBanust kK pecypcocOeperaroneldl TeXHOJIOTHH: OeCCTOYHbBIE TEXHOJIOTUYECKHE CHCTEMBI,
UCIIONIb30BAaHUE OTXOJI0OB KAaK BTOPUYHBIX MAaTepUATbHBIX pPECypcoB, KOMOWHUPOBaHUE
MPOU3BOACTB, CO3JIaHHE 3aMKHYTBIX TEXHOJOTHMYECKHX IPOLECCOB, TEPPUTOPUATIBLHO-
MPOMBILUICHHBIA KOMIUIEKC. [IpHMHIMIBI CO34aHMS 3KOJOTMYECKHM YHUCTBIX W KOMIUIEKCHBIX
MaJIOOTXO/IHbIX TexHosoruid. Co3naHue sHeprocOeperaroux MpoLUeccoB — MPUMEP YCIEHUIHOIO
KOMIUIEKCHOTO pELICHUs] MpOoOJeM JHEPreTMKH W DSHEProeMKUX Mpou3BOACTB. Kpurtepuu
COBEpILICHCTBA TEXHOJOTMYECKUX CHCTEM M HMX CBSI3b C BO3JACHCTBUEM IMPEANPUITUA Ha
OKPY’KaIOIYIO CpEny.

Paznen 5. Ilpunnuner o0ecrieyeHus SKOJOTUUECKONW O€30MaCHOCTH YEJIOBEKa M OKPYXKaIoIIeh
cpenbl

OmnacHoe coctosiHME, ero mapameTrpbl. Kimaccudukarus onmacHocTeil. YpOBEHb OIMACHOCTH M
METOJIbI €r0 OLICHKU. MeXaHu3Mbl ONACHBIX BO3JACHCTBUU. Buasl onacHocrel. BeposTHoCcTh U
nocnenctus. Onenka u nporHo3. Hambosee omacHbie (akTOpbl BO3ACHCTBUS Ha 370POBbHE
HaceleHusT W OKpyxkaromryto cpeny. CoObITHSI ¢ BBICOKOM M HHU3KOM BEpPOSITHOCTHIO.
CuctemaTH4ecKue OIaCHBbIE BO3JICHCTBHMS Ha 4delOBeKa U OKpyxkKawiryto cpeny. I[llkama
OIaCHOCTEM.

DBOJIONMS KOHIIETIIIMYA 0€30MTaCHOCTH K KOHIISTIIIMU TPUEMIIEMOT0 prucka. MeTOo0JI0THs OLICHKU
pUCKa — OCHOBa i KOJMYECTBEHHOTO OMNpPENENCHUS W CpPaBHEHHUS OMACHBIX (DaKTOpOB,
BO3JICUCTBYIOIMX Ha 4YEJIOBEKAa W OKPYXKAWIIYI0 cpeny. OCHOBHBIE TMOHATHS, OINPEACIICHUS,
TepMUHBbI. PUCK, ypoBeHb pucka, ero pacueT. OleHKa pucka Ha OCHOBE JOCTYIHBIX JTaHHBIX.
CpaBHeHHME M aHAJIN3 PUCKOB B €IMHOM IIKajie. HeonpeneneHHOCTh B OLIEHKE pHUCcKa. Pucku or
BO3JEHCTBUSA HECKOJIIBKUX OIACHOCTEM.

PernonanbHast orneHka pucka. 30HBI HKOJOTHYECKOro pucka. COlUAIbHBIE aCMEKThl PHCKA;
BOCTIpUATHE PHCKOB M peaklus OOIIecTBa HAa HUX. DKOHOMHUYECKHI MOAXOA K MpodiieMam
0€30MacHOCTH; CTOMMOCTHAs OIlEHKAa PHCKa; MPUEMJIEMBIM ypoBeHb pucka. CBs3b ypOBHS
0€30MacHOCTH C DJKOHOMHYECKMMH BO3MOXXHOCTSMH oOmiectBa. OCHOBBI TI00aTbHOTO
AKOJIOTMYECKOT0 TPOTHO3UPOBAHUS BO3MOXXHBIX HM3MEHEHHUW B OKpYXKAIOIIEH cpeae Tmoj
BIMSIHUEM XO3SIMCTBEHHOM JesTenbHOCTH. IlyTm mpenorBpaiieHdss M MUHUMM3ALUU
HETaTUBHOTOBO3/ICHCTBU.

Paznen 6. [IpaBoBbie OCHOBBI 0OECIIEUEHHS SKOJIOTUIECKONW O€30MacHOCTH 3aKOHOIATENIbHbBIE U
HOPMATHBHBIE IOKYMEHTBI. DKOJIOTHYECKOE 3aKOHOJATEIHCTRO.

['ocynapcTBeHHbIE CTaHIAAPTHI, CTPOUTENIbHBIE HOPMBI U MpaBwia. CaHUTapHbIE NpaBWIA U
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HOPMBI. DKOJIOTUYECKHUI MACIIOPT NPEIIPUSITHSL.

Meronsl  ympaBieHHS TPUPOAONONB30BAHMEM. DKOJIOTHYECKAass OSKCIEpTH3a IPOEKTOB,
JMIIEH3UPOBAHUE MPUPOAONOIB30BAHNUS, IKOJIOTHIECKOE CEPTU(PHUIMPOBAHUE, JCKIApUPOBAHHE
0€30IacCHOCTH OIACHBIX IPOMBIIUICHHBIX OOBEKTOB, HKOJOTMYECKUH ayIuT. DKOJIOTHYECKas
0€30MaCHOCTb U CTPAXOBAHHUE.

4. O0beM y4eOHOHAUCHUILIUHBI

. B 3auernpix | B akagem.
Buabl yuedHoii padoThI
eIMHHIAX yacax

Oo6mast TPYAOEMKOCTh JIMCHUIVIMHBI MO0 Y4eOHOMY 2 72
MJIAHy

AyAUTOPHBbIE 3aHATHSL: 1,3 48
Jlekmun 0,9 32
[IpakTHYeCcKue 3aHATUS 0,4 16
CamocrosiTesibHAsi padoTa: 0,7 24

Bua koHTpOJIA: 3a4€eT ¢ OLEHKOM

B 3a4yeTHBIX

Buabl yuedHoii padoThl B actp. yacax

eIMHUIAX
Oomasn TPYAOEMKOCTh [UCHUILIHHBI 10 Yy4eOHOMY 2 54
TJIaHy
AYIUTOPHBIE 3aHATHSI: 1,3 36
Jlekmun 0,9 24
[IpakTUuecKue 3aHATUS 0,4 12
CamocTosiTeJIbHAs padoTa: 0,7 18

3a4eT C OLEHKOH

Bua koHTpOJIS:

AHHOTanus pabodeii mporpaMMbl TUCIUTITHHBI
«be3onmacHOCTD KHU3HEAEATEILHOCTH»

1. leap AUCHUIUIUHBI: - GOPMHUPOBAHKE MPOPECCHOHATBHON KYJIBTYPBI OC30MAaCHOCTH, IO
KOTOPO  TMOHMMAeTcs TOTOBHOCTh U CIIOCOOHOCTh  JMYHOCTH  HCIONBb30BaTh B
po(heCCHOHATTLHOM ACSITETFHOCTH TPUOOPETCHHYIO COBOKYITHOCTh 3HAHWH, YMCHHUH U HABBHIKOB
st obecrieueHus Oes3omacHocTH B cdepe mnpodeccHnoHaNbHON esSTeNbHOCTH, XapakTepa
MBIIUICHUSI W [EHHOCTHBIX  OPHEHTAlMd, TP KOTOPBIX  BONPOCHI  0€30MacHOCTH
paccMaTpUBAIOTCS B KAUYECTBEMPUOPUTETA.

2. B pe3yabTaTe u3yyeHHs TUCHHUNJIMHBI 00yYAIOIIHIiCS MO MPOrpaMMe Criel[HAJIUTeTA
JOJI3KEH

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

dopmMupyemMbie KOMIIETEHIIUN

NHaukaTopbl 10CTHKEHUS] KOMIIEeTeH M

YK-4. CnocobeH mnpUMEHATh COBPEMEHHBIE
KOMMYHHKATHBHbIE TEXHOJOI'MH, B TOM YHCIIE

YK-4.1. VYcraHaBnmuBaeT M pa3BHBACT)
npogeccuoOHaIbHbIE KOHTAKTHI B COOTBETCTBHU

Ha MHOCTPAHHOM (BIX) A3bIKe(ax),c MOTPEOHOCTAMU COBMECTHOM /1€ATEIbHOCTH,
JUIaKaJJeMUYeCKOro U Mpo(ecCHOHATBHOTOBKIIIOYass OOMEH WH(OpMAIUEl U BBIPAOOTKY)
B3aMOJICUCTBHUA €IMHOW CTPATETMH B3aUMOJICHCTBHUS
YK-8. Cnocoben co3naBate u mnoanepxkuBarbYK-8.1. Ananusupyer ¢akTopsl BpeIHOTO
0e30MacHble YCIOBUS JKU3HENEATENbHOCTH, BBIMSHHUS ~ JJEMEHTOB  Cpeasl  OOWTaHus
TOM quclie pu BO3HUKHOBEHUH|(TEXHUYECKUX  CPEACTB,  TEXHOJOTHYECKUX|
YpE3BBIYANHBIXCUTYALTUI [POLECCOB, MaTepHaJIOB, 31aHUI 51
COOPYKEHMM, TNPUPOJHBIX U  COLMUAIBHBIX
STBJICHHIA )
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YK-8.2. UnenTudunupyer onacHsie U BpEIHBIC
(akToppl B paMKax  OCYILECTBIIIEMOU
NesITebHOCTH

YK-8.3. BosBisier mnpoOiieMbl, CBS3aHHBIE C
HApyLICHUSAMHU  TEXHUKM O€30MacHOCTH Ha
pabouem MecTe; MmpeIaraeT MEpONpUATHIX T10
NPEIOTBPALICHUIO YpEe3BbIUANHBIX CUTYalMi
YK-8.4. PazbsicHAeT mpaBujia MOBEIEHUS IPH
BO3HUKHOBEHUM  YPE3BBIYAWHBIX  CUTYyaLUil
[IPUPOAHOIO U TEXHOTEHHOI'O IMPOUCXOKACHMUS;
OKa3blBae€T  MEPBYIO IOMOIIlb,0NNCHIBAET
CIOCOOBI  y4yacTHS B  BOCCTAHOBHTEIBHBIX
MEpONPUITHUSIX

B pe3ynbrare nzyueHus: AMCUUILIIMHBI 00 yYaIOLIUICS TOJKEH:

3uamop:

—OCHOBHbBIE TeXHOC(EpHBIE OMACHOCTH, UX CBONCTBA MXAPAKTEPUCTUKH;

—XapakTep BO3JCHCTBUS BpPEAHBIX M OMACHBIX (DAaKTOPOB Ha 4YENOBEKAa U MPUPOTHYIO CPE.y,
METO/IBI 3aIUTHl OT HUX MPUMEHUTENILHO K cepe CBoeH MpodecCHOHATBHOMN e TeTbHOCTH.
Ymemo:

—MICHTU(QHUINPOBATH OCHOBHBIC OMTACHOCTH CPE/Ibl OOMTAHUSAYEIIOBEKA,

—OIIEHUBATh PUCK MX peaTN3allii, BHIOUPATh METO/IbI 3alIUThHI OT OMACHOCTEH MPUMEHHUTEIIBHO K
chepe cBoelt mnpodecCHOHATBHON ACATENBPHOCTH M CIOCOOBI oOecredeHuss KOMQOPTHBIX
YCIOBUMKU3HEAESATEIbHOCTH.

Bnaoemu:

—3aKOHOJATEJIbHBIMU U MPABOBBIMHU aKTaMH B 00jacTu 0€30MacHOCTH U OXPaHbl OKpYKaroIlien
cpenpl, TpeboBaHMAMM K  O€30MaCHOCTH  TEXHUYECKMX  periiaMeHToB B  cdepe
npohecCHOHANEHOMIeATENBHOCTH;

—croco0aMM U TEXHOJIOTHSIMU 3aIUTHI B UYPE3BBIUYAWHBIXCUTYAIIHSIX
—TOHITHUIHO-TEPMUHOJIOTUYECKUM armapaToM B 0071acT0e30MacHOCTH;

—HaBbIKaMHU palMOHAIM3allMM NPOPECCHOHATBHON JEeATENbHOCTH C IeNIbl0  o0ecredeHus
0€30MacHOCTH U 3aIUThl OKPYKAIOIIEHCPEIbI.

3. Kpartkoe coep:kaHHe U CHHITHHBI

1. Beenenne B Oe3omacHOocTh. (OCHOBHBIE TOHATHS U oOmpeaencHUs. be3omacHOCTs U
YCTOMUYMBOEPA3BUTHE.

2. YenoBek u TexHochepa. CTpykTypa TexHOCPEepbl U €€ OCHOBHBIX KOMITOHEHTOB.
CoBpeMeHHOEe COCTOSIHHE TeXHOC(hEphl U TeXHOCHEPHOMOE30MaCHOCTH.

3. Unentudukamuss U BO3JCHCTBHE Ha YEIOBEKa BPEAHBIX U OIMACHBIX (PAKTOPOB CPEIbI
oburtanwus.

Knaccudukanus HeraTuBHBIX (aKTOPOB Cpellbl OOUTAHHS YeIoBeKa. XUMHUECKHE HEeTaTHBHBIC
(dakTopsl (BpeaHbIe BemecTBa). MexaHHUecKne M aKyCTHYEeCKHEe KOoJeOaHus, BUOpaIus U IIyM.
DNEeKTPOMarHuTHbIE W3JIydYeHHs W 1nojis. MoHusupyromume u3nydeHue. DIEKTPUUECKHH TOK.
OnacHble Mexannyeckue (axTtopsl. IIporeccsl ropeHns U MoxapoB3phIBO- ONACHBIE CBOMCTBA
BEILECTB U MaTtepuanoB. CTaTUYECKOE IIEKTPUUYECTBO.

4. 3amuTa YeloBeKa W Cpeabl OOWTaHWS OT BPEAHBIX M OMACHBIX (HDaKTOPOB MPUPOTHOTO,
AHTPOIIOTE€HHOTO ¥ TEXHOT€HHOTOMPOUCXOKICHUSI.

OCHOBHBIE TPHUHIUIIBI 3alIUTHL. 3allUTa OT XUMHUYECKHMX W OWOJOTHYECKUX HETaTHBHBIX
dakTopoB. 3ammTa OT SHEPreTUYEeCKHX BO3ACHCTBHM M (usmueckux mojei. ObecmeueHue
0e30macHOCTH  cucTeM, paboTaromMx 1OoJ JaBlieHHeM. be3omacHOCTh  IKcILTyaTaluu
TpyOOIIPOBOJIOB B XMMHUYECKON MPOMBIIIIEHHOCTH. be3onacHasi SKCITyaTausi KOMIPECCOPOB.
AHanM3 1 OlleHUBaHUE TEXHOTCHHBIX M TIPUPOTHBIX PUCKOB.
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5. OGecrieueHne KOMGMOPTHBIX YCIOBHHM s KU3HH M JEATEILHOCTH 4YejoBeka. [loHarue
KOM(OPTHBIX WIH ONTHMAIBHBIX YCJIOBHA. MukpokauMar noMmemenuid. OCBEIeHUE U CBETOBAs
cpejla BHOMELEHUY.

6. Ilcuxodusnonoruueckrue U IProHOMHUUECKHE OCHOBBIOE30IIaCHOCTH.

[Icuxuyeckre Mpouecchl, CBOMCTBA U COCTOSIHUS, BIUSIONINE Ha 0€301MacHOCTh. Buibl 1 ycinoBus
TPYJOBOH AESITETbHOCTU. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. Upe3BblualiHble CUTYaLlUHU U METO/IbI 3ALLUTHI B YCIOBUAX UXPEATU3ALUU.

O6mume ceeaenust o UC. [Toxxap u B3pbIB. ABapuu Ha XUMHUYECKU OMACHBIX 00BEKTaX.
Pagnannonnsie aBapun. [IpnOopsl paanalimoHHON, XUMUYECKON Pa3BEAKH M JT03UMETPHUIECKOTO
KOHTpOJIA. YUpe3BblUualiHblE CUTYallM BOEHHOTO BPEMEHH. 3alllMTa HACEIEHUS B YPE3BbIYATHBIX
CUTYalUsX. VYcToiunBoCTh (GyHKIIMOHUPOBAHUS 00BEKTOB YKOHOMHUKH B
YpE3BbIYANHBIXCUTYAIUAX.

8. Ympasnenue 6e30MacHOCTHIOKU3HEACATEIHHOCTH.

3akoHOJATEeNbHBIE W  HOPMATHBHBIE TIPABOBbIE OCHOBBI  YIpaBJICHHUS OE30MaCHOCTHIO
KHU3HEIEATEIIFHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBlieHHsI Oe3omacHOCThio. (CTpaxoBaHUe
puckoB. ['ocynapcTBeHHOE yrpaBieHHe 0€30IaCHOCTBIO.

4. O0beM y4eOHOH JUCHUILINHBI

Bup yueoHoii padoThl B 3au B axan,
eIMHHUIAX yacax
O01mas TPyA0eMKOCTb 1M CHUILTTHHBI 4 144
KonrakTHas padora (KP): 1,8 64
Ulexmuu 0,9 32
JlaGopaTopHbie pabOThI 0,9 32
CamocTosiTejibHas padoTa 1,2 44
By uTOroBOoro KOHTpOJIsi: IK3aMeH 1 36
Bupj yuedHoii padoTsl B sax B acrp.
eIMHHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIHHbI 4 108
KonTaktHas padora (KP): 1,8 48
Jlexun 0,9 24
JlaGopaTopHbie pabOThI 0,9 24
CamocrosiTesibHas padora 1,2 33
Buja uTOroBOro KOHTPOJIsi: IK3aMeH 1 27

AnHoTanus paboueil mporpaMMbl TUCIUITITUHbI
«Pusnyeckas KyJbTypa H CiopT»

1. Heab QMCOMIUIMHBI: - OBJAJCHUE METOJOJIOTHEH HAYYHOTO TO3HAHUS (PU3NYECKOU
KyJbTYpbl M CIIOPTa; CHCTEMOH NPAKTUYECKUX YMEHMH W HaBBIKOB, OOECIIEUMBAIOIIUX
COBEPIIICHCTBOBAaHUE TICUXO(PU3NUECKUX CIMTOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOIB30BAThH
pasHooOpa3Hble (GOpMBI (U3NYECKOH KyJIbTYPHI, CIOpTAa M TypuU3Ma Ui COXpaHEHHs H
VKpEIUIEHUSI CBOEro 370pOBbSi U 370POBbSl CBOMX OJIM3KUX B IOBCEJHEBHOW >KM3HU U
npodeCCHOHATIBHON JIeATeTbHOCTH; (POPMUPOBAHNE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOLIEHUS K
buznyeckoil KyiabType, (pU3NUecKOMy COBEPIIEHCTBOBAHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA Ha
3J10pOBBIN 00pa3KU3HH.

2. B pe3yJabTrare n3y4eHus AUCHUILIMHBI 00y4aKOIIMICH M0 POrpaMMe CleHaJIuTeTa
JOJIZKeH:

Obradoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

| @dopMHpyeMBbIe KOMIETeHIH | MHAMKATOPHI JOCTH:KEHUS] KOMIIeTeHIHi |
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YK-7. Cnocoben momnepxuBath A0kHBIHYK-7.1. BpiOupaer 310poBbecOeperarome
YpOBeHb  (D)U3UYECKOH  MOATOTOBIEHHOCTHTEXHOJIOTUH ISl TOJJAEP)KaHUS  30POBOTO
uiio0ecieYeHrs MOJIHOLICHHON cOlUanbHON noOpa3a J>KU3HM CY4YeTOM (PU3MOIOTHYECKUX
npodecCHOHATBHOMN eI TETbHOCTH 0coOEHHOCTEH opranu3mMa U yCIIOBUH
peanu3zanuupodeccuoHalbHOMN 1eATeTbHOCTH
YK-7.2. [Inanupyet cBoe paboyee u cBOOOIHOE
BpeMsi Ui ONTHMAalbHOIO  COYETAHUS
(Gu3n4eckoiliT W yMCTBEHHOW HArpy3sku H
obecrieueHrst paboTOCIIOCOOHOCTH

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3uamo:

- HAyYHO-TIPAKTUYECKHE OCHOBBI (PU3NUYECKOM KYIbTYphl HCIIOPTA;

- COLIMATIbHO-0MOJIOTHYECKE OCHOBBI (PM3MUYECKOI KYIbTYPhI HCIIOPTA;

- BJIMSTHUE O3/I0POBUTENIBHBIX CUCTEM (DU3HUECKOTO BOCIUTAHUS Ha YKPEIJICHUE 3[J0POBbS,
npopMIAKTUKY MPO(PECCHOHATBFHBIX 3200JI€BaHUI U BPEAHBIXITPUBHIUCK;

- CHOCOOBI KOHTPOJIS M OLIEHKU (PU3UUECKOTO Pa3BUTHS U (PU3NUECKONIIOATOTOBICHHOCTH;
- IpaBwjia U CHOCOObl IUIAHWPOBAHMSI MHAMBHUIYAJIbHBIX 3aHATUN pa3IMYHOM I€JI€BOM
HAIPaBJIEHHOCTH;

— UCTOPUIO (U3NYECKOM KYJIbTYpbl U CIOPTAa, HMETh MPEJICTaBICHHE O 3HAYMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEHW CTpaHbl, HO W MHPOBOIO YPOBHS; BakKHeWIIne
JOCTHKEHHS B 00JIACTUCTIOPTA,

— cioptuBHbie Tpaauuuu MXTHU-PXTY wum. .M. MenaeneeBa, MOMHUTh O IOJBHUIaxX
CIIOPTCMEHOB B rojibl Bennkoit oredecTBeHHOM BOMHBI 1941-19451T.

Ymemo:

— CaMOCTOSITENILHO 3aHUMAThCS PU3NUECKON KYJIbTYPOH UCTIOPTOM;

— OCYIIECTBIISITh CAMOKOHTPOJIb 332 COCTOSIHHEM CBOEro OpraHu3Ma U coOroaTh MpaBuia
TUTUEHBI U TEXHUKHOE30M1aCHOCTH;

- OCYILECTBIISAITh TBOPYECKOE COTPYIHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHIM
(bu3nUecKoil KyIbTypoil HCIIOPTOM.

Bnaoemu:

— CpeIcTBaMH U METOJaMHM YKpEIUIEHHS WHIUBUAYAIbHOIO 3JI0pOBbs, (PU3HUECKOTO
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM YpOBHEM (PU3UYECKOH MOArOTOBICHHOCTH, HEOOXOAMMBIM JJsi KayeCTBEHHOIO
YCBOEHHUS MNpPOPECCHOHANbHBIX YMEHUN W HaBBIKOB B Ipoliecce OOydeHHs B By3e, s
o0ecrieyeHns MOJHOLEHHON COIMaTbHON M MPO(heCCHOHATBHON AEATENbHOCTH 0CIEe OKOHYAHUS
y4eOHOTr03aBe/ICHUSI.

3 Kpartkoe coep:kanue JMCIHHUIIHHbI

Jucuumnnuna (Moaynu) no «Pu3nyeckoi KylnbType U CIOPTY» peau3yloTcs B paMkax 0a30Boi
yactu broka 1 «/{ucuuminnel (MOAynn)» MporpaMMbl CelMaIuTeTa B 00beMe 72 akaj. 4acoB
win 54 actp. 4. (2 3a4eTHbIE eUHULIBI) IPU OUYHOU hopMme 00YUeHUs.

[IporpaMma paccuMTaHa Ha U3y4Y€HHE AUCLUUIUIMHBI B T€YEHHE JBYX CEMECTpOB (IIEPBOro U
IIECTOTO).

Pa3nesbl iMcUMNJIMHBI M BUABI 3aHATHIA

Bcero, Yacos
Pazgen Ha3zBanue MmoayJist aKasu. Tlex Mm3 lmnen! kp
yacax
[Tpenmer «®Puznueckas KynbTypa u
1 cnopt». MUctopus ®KuC 18 2 6 ; !
(OCHOBBI 3T0pPOBOTO 00paza KU3HU
2 (30%K) 18 2 6 9 1
3 buosornyeckue OCHOBBI (prU3HUECKON 18 5 6 9 1
KYJIbTYpBI U CTIOPTa
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A [TpodeccnonanbHO-TIPUKIaHAS 18 5 6 9 1
du3uueckas KyapTypa U CIopT

Bcero yacos 72 8 24 36 4
Bcero, Yacos
Pazpen Ha3Banue MmoayJist acrp. Tlex M3 mnoen! kp
yacax
1 [Ipenmer «Pu3nyeckas KyJabTypa u 135 15 45 6,75 0,75
cnopt». MUctopuss ®KuC
OCHOBBI 3J0pPOBOTO 00pa3a KU3HU
2 (30%K) 13,5 1,5 4,5 6,75 0,75
3 bronorndeckne OCHOBBI (PU3NIECKOM 135 15 45 6,75 0,75
KYJIBTYpHI M CIOPTA
A [IpodeccnonanbHO-IpUKIIAAHAS 135 15 45 6,75 0,75

(duznyeckas KyJbTypa U CIOPT
Bcero yacos 54 6 18 27 3

Kaxnablii pazaes nporpaMmMbl HMeeT CTPYKTYPY:

- JIEKIMH WA TEOPETUYECKUKpa3IeII,

- IPAKTUYECKUN pa3fiell, COCTOUT U3: METOAUKO-TIpaKTudeckux 3anstuil (MII3) u yueOHo-

TPEHUPOBOUHBIX 3aHATUH (IIpodeccuoHaTbHO-IPUKIIaAHas Gpusndeckas noaroroska,lII1DIT);

- KOHTposbHbIN paznen(KP).

Teoperuueckuii pazaes GopMHUpPYyeT CHCTEMY HAYYHO-TIPAKTUUYECKUAX M CHEIHAIBHBIX 3HAHUH,

HEOOXOJUMBIX JJIs1 MOHUMAaHUs MPUPOJHBIX M COLMAIBHBIX IMPOLECCOB (HYHKIMOHHUPOBAHUSA

¢u3nUecKkoil KymbTyphl o0OmIeCTBA W JIMYHOCTH, YMEHHS WX aJalTUBHOTO TBOPYECKOTO

UCIIOJIb30BAaHUS /ISl IMYHOCTHOTO U NPO(ECCHOHATBHOTO Pa3BUTHUS; CAMOCOBEPLICHCTBOBAHHUS,

OpTraHM3aIy 3JI0POBOTO 00pa3a JKMW3HHW IPH BBIMOJTHCHHH Y4eOHOH, MpodecCHOHATBLHOU U

COLIMOKYJIbTYPHOH J1€ATEIbHOCTH.

MeTtoauko-npakTH4YecKHe 3aHATHS IPEAYCMATPUBAIOT OCBOEHHWE OCHOBHBIX METOJOB U

cnoco0oB (hopMUpPOBaHMS y4EOHBIX, MTPOPECCHOHATBHBIX M YKU3HEHHBIX YMEHHUH M HaBBIKOB

cpeacTBaMu GU3NUYECKOH KyJIbTYphl U CIIOPTA.

Ha MeToauKo-npakTHYeCKuX 3aHIATHUSX YIENIAeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHOUTPEHUPOBKH;

- BIIUSIHUIO ¢bu3nyeckux ynpaxHeHMH Ha QopMHpoBaHUE NPOQPecCHOHATBHBIX
KayecTB OyAyIIEero crieluaiicTa u JMYHOCTU3aHUMAIOIEroCs;

- BO3/ICMCTBUIO CPeACTB (PM3NYECKOIO BOCIUTAHUSA HA OCHOBHBIE (PU3MOJIOIHYECKHE CUCTEMBI U

3BEHbS ONIOPHO-/IBUTaTENILHOTO annapaTa3aHuMaroerocs;

- BOIpOCaM IPOBEICHUSI COPEBHOBAHMN (IpaBUiIa COPEBHOBAHMM, CHUCTEMa pPO3BITPHIIIEH,

omnpeneneHue nodenureneii, 000pya0BaHNE HMHBEHTAPH ).

IIpodeccuoHanbHO-NIPUKIAAHAA  MOATOTOBKA  TNPOBOAMTCA C  Y4eToM  Oyaymien

npodhecCuOHANBbHON NeSTeNbHOCTH CTYIEHTA.

Y4eOHO-TPEHUPOBOYHbIE 3aHATUS Oa3UPYIOTCS Ha IIMPOKOM HCIOJIB30BAHUU TEOPETHUECKUX

3HAaHUW W METOAMYECKUX YMEHUH, Ha MPUMEHEHUU pa3HOOOpa3HBIX CPEICTB (pu3mueckoi

KYJIBTYpPBl, CIIOPTUBHON M MPO(HeCCHOHATBHO-TIPUKIIAAHON (pr3nyeckoi MOATOTOBKU CTY/IEHTOB.

KonTpoJubnblii pasnen. Kpureprem ycnemHOCTH OCBOEHHsSI Y4eOHOTro MmaTepuana sBIsSeTcs

OlLIEHKa TpEenojaBaTessi, YUYUTHIBAIOUIAS pecyIsApHOCMb NOCeujeHUus 005A3amenbHbIX Y4eOHbIX

3auamuii, 3HaHUW TEOPETHYECKOro paszzesia IpOrpaMMbl M BBIIOJIHEHHWE YCTAHOBJIEHHBIX Ha

JTAHHBIM ceMecTp KOHTPOJIbHBIX TECTOB 0OIIel (pu3nueckoi U TEOpPEeTHUECKOH MOATOTOBKH JUIS

OTJIEBbHBIX TPYII Pa3INYHON CIOPTUBHONM HAIIPABIEHHOCTH, BXOJUT B MPAKTUYECKUE3AHATHSI.

4. O0beM y4eOHO JUCUMIITIMHBI
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B B
. 1 4
Buabl yueOHo# padoThI 3a4YeTHBIX | aKaJeM.
ceMecTp | cemecTp
eIMHMIIAX | yYacax

O0masi TPYyA0EeMKOCTh JUCHMILIMHBI  TIO 2 72 36 36
Y4eOHOMY IIAHY
KonTakTtHas padora (KP): 2 72 36 36
Jlexruu (Jlek) 0,2 8 4 4
[TpakTrueckue 3anstust (I13) 1,8 64 32 32
Buja koHTpOIA: 3auer 3ayer

N B B actp. 1 4

Buabl yueOHoii padoTsl 3a4€THBIX
yacax | ceMecTp | cemecTp
eIMHHUIAX
O0masi TPyA0eMKOCTh JAHCHMIUIMHBI 110 5 54 97 97
Y4eOHOMY ILIAHY
KonrTakTHasi padora (KP): 2 54 27 27
Jlexmmu (JIek) 0,2 6 3 3
[TpakTuueckue 3austust (I113) 1,8 48 24 24
Bujx koHTpoOIS: 3auer 3aver
AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«PyccKkuil A3bIK M KYJbTYPa pe4yn»

1. Henab AUCHMIUIMHBI: — TOBBbIIIEHHWE O0mEeH M MpodeccHoHAbHON KYyIbTYpbl peyu
cTyaieHta ¥  (OpPMHpPOBaHHME  MPAKTHYECKOW  MOTPEeOHOCTH B CaMOPa3BUTHH U

COBEPILIEHCTBOBAHUMINYHOCTH.
2. B pe3y/jbTaTe H3y4yeHHs THCHHUILIMHBI
JOJIZKEH:

Obnadoams CIEeAYOIUMU KOMIIETCHIIUSAMU:

00YyYaIOIIMIICSI TI0 MPOrpaMMe CHeluaJIuTeTa

dopmupyemMbie KOMIIETCHIIMT

NuHauKaTopbl 10CTHKEHUS] KOMIIETEH MM

YK-4. CnocoGeH mpUMEHSATh COBPEMEHHBIE
KOMMYHHKATHBHBIE TEXHOJOTHH, B TOM YHCIIE

HAa  HMHOCTpaHHOM  (bIX)  s3bIKe(ax), Juid
AKaJIeMUIECKOTO " npoeCCHOHATBLHOTO
B3aMMOJICHCTBUS

YK-4.1.  VYcranaBimuBaeT M pa3BUBAeT
mpoecCHOHAbHBIE KOHTAKTHI B COOTBETCTBHH
C TOTPEOHOCTSIMM COBMECTHOM IS TEbHOCTH,
BKJItOYass oOMeH HHpopmanueld U BbIPaOOTKY]
€IMHOM CTpaTeruy B3auMOAEHCTBUS

YK-4.4. AprymMeHTHpOBaHHO 51
KOHCTPYKTUBHO OTCTanBaeT CBOU TMO3ULUHU U
MICH B aKaJeMHUYECKUX U MPOPECCHOHATBHBIX
ITMCKYCCHSIX Ha TOCyJapCTBEHHOM s3blke PD u
MHOCTPAHHOMSI3BIKE

OIIK-6 CnocobGeH NpeAcTaBIsATh pPe3yJIbTaThl
MpoQeCCHOHAIBHON JEATETFHOCTH B YCTHOW WU
NUCEMEHHOW  (OpME B  COOTBETCTBUH  C
HOpMaMH ¥ TOpaBWIAMH, [PUHATBIMA B
npodeccHOHaTBLHOM COO0IIeCTBE

OIIK-6.3. T'OTOBUT mHpe3eHTalMI0 10 TeMe
pPaboOTBl W TpPEACTaBISET €€ Ha PYCCKOM W
QHTITMICKOM SI3BIKAX

OIIK-6.4. [IpencraBnsieT pe3ynbTaTsl pabOTHI B
BUJie HAy4YHOM NyONMuKanuu (Te3HChl JOKIaja,

cTaThs, 0030p) HA PYCCKOM U aHTJIMICKOMSI3BIKE

B pe3ynbraTe u3yueHus: AMCUUIIINHBI 00yYaIOLIUICS TOJKEH:

3HaAThb

e (YHKIUH sI3bIKA KaK CPeCTBA (POPMUPOBAHUS U TPAHCIISALIMUMBICIIH;

e crenu(uKy yCTHOH U TUCbMEHHOWPEYH;
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cneun(uKy HayqHOTO S3bIKA, )KAaHPBl HAYYHOT OCTHIIS;

CTHJIEBBIE YEPThI U SI3BIKOBBIE OCOOEHHOCTH ’KaHPOB O()UIINAIEHO-EIOBOI OCTHIIS;
HOPMBI JIMTEPATyPHOT OSI3bIKA;

0COOEHHOCTH MOATOTOBKH TEKCTOB Pa3HbIX BUJOB ITyOJIMYHOTOBBICTYIIIICHHUS;
yMeTh

TpaHc(OPMHUPOBATh MUCHMEHHBINA TEKCT B YCTHYIO (hopMypeun;

OTIMYATh KOAU(PUIMPOBAHHYIO (HOPMUPOBAHHYIO) PeUb OTHEKOIU(UIIMPOBAHHOM;
BBIJIETISATh CTPYKTYPHBIE €AMHUIIBITEKCTA;

HaXOJIUTh B TEKCTE PEUEBbIC OIMOKH U YCTPAHITHHX;

COCTABJIATH JINYHBIE JOKYMEHTBI B COOTBETCTBUU C HOPMAaTHUBHBIMUTPEOOBAHUSIMU;
HCIIOJIB30BAaTh BBIPA3UTEIIbHBIE CPEICTBASA3BIKA;

BBICTYIIATh ITYOJUYHO C Pa3HBIMH KOMMYHUKATHBHBIMHHAMEPEHUSMHU;

BJIaJeTh

® KYJIbTYypOH HAy4YHOH U JCJIOBOM PEeUr B MUCHbMEHHOM M YCTHOMDOpPME;

e ocHoBaMHU 3(p(eKTUBHOW KOMMYHUKALMU B Y4eOHOH M MpodeccHOHANbHOM AeATelbHOCTH
(HaBBIKaMM ITyOJIMYHOM pedu, apryMEeHTalH, BEACHUAUCKYCCHH).

3. Kpartkoe cofep:kaHHe I CUUIIJIHHBI

Monyns 1. BBenenue B npeamer

Pycckuil A3bIK M KyJbTypa pedM Kak NPEAMET, KAaK COCTAaBIANOIIAs >KM3HEHHOIO yclexa.
OcHOBHBIEC TIOHSTHS Kypca, BIUSHHUE s3bIKa Ha (HOpMUpPOBAHHE JTMYHOCTH YeloBeKa. Pycckuii
A3bIK KaK CIIOCOO CYIIECTBOBaHMSI PYCCKOTO HAIMOHAIBHOIO MBIIUIEHUS M PYCCKOM KYJIbTYpBI.
HcTopuueckue cBeleHUs 0 PyCcCKOM si3bike. HOBbIE SIBICHUS B PyCCKOMSI3BIKE.

Muoroo0pasue si3bIKOBBIX cpeAcTB. OTOOD SI3BIKOBBIX CPEACTB JUIsl oOecredeHus: Haubosee
3pPEKTUBHON KOMMYHHKAIIMA B ONPEACICHHON CHUTyalud. THOBI PEYeBBIX CHTyallUd U
(YHKLHMOHAJIBHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOIo si3bika. DOpMBl peun (MUChbMEHHast
U yCTHas) W ux crenuduka. OyHKIUOHANBHBIE CTHIM (HAY4HBIH, O(UIMAIBLHO- IEIOBOMH,
nyonuucTryeckuii).JIutepaTypHblii 361K M HEJIUTEPATYpPHBIE TUIIBIPEUH.

Mopyns 2. KynbTypa HaydHOU peyu U JIeI0BOM peun

Tekct, ero CTpyKTypa, THIbI, KOMIO3UIUSA, BUABI KoMIpeccud. OcoOEHHOCTH Hay4HOIo
CTWJIA peuH, crnenuuKa UCIOIb30BaHUS 3JIEMEHTOB PA3IMYHbIX S3bIKOBBIX YPOBHEW B Hay4HOUH
peun. SI3bIKOBBIE Cpe/CTBa, ClEUAIbHbIE IPUEMBl U PEUYEBbIE HOPMBI HayYHBIX pabOT pasHbIX
’KaHpoB. JKaHpbI YCTHON HAy4YHONPEUH.

OdunuanbHO-1€710BOM CTUIb PEYM, €r0 Pa3HOBHJHOCTH, cdepa ero (GyHKIHMOHUPOBAHMS,
JKaHPOBOE pa3zHooOpasue; SI3BIKOBBIE (bopMyIibI OQUIHATIBHBIX JIOKYMEHTOB;
MHTEpPHALIMOHAJIbHBIE CBOMCTBA PYCCKOM OQHIMAIbHO-IEIOBOM MHCbMEHHOW peuyu; MpaBuia
oQopMIIeHHS JOKYMEHTOB; pEYEBON ITUKET BAOKYMEHTE.

Monyne 3. HopMaTuBHBII acrieKT

S3pIKOBas HOpMa, €€ poJib B CTAHOBJIEHUM U (DYHKIMOHMPOBAHUM JIMTEPATYPHOTO SI3bIKA.
OmnpeneneHve BapUaHTHOCTH  S3BIKOBOM  HOpMBL.  Opdosmuyeckue HOPMBI  PYCCKOTO
JUTEPATYPHOT OSI3bIKA.

Jlexcuueckre HOPMBI PYCCKOTO JIMTEPATYPHOTO SI3bIKa, IPUYMHBI HAPYIIEHUS UX. 3HAYCHUE
CI0Ba M JIEKCMYECKas COYETAeMOCThb. VHOSA3BIUHBIE CIIOBA B COBPEMEHHOM PYCCKON peUm.
Pycckas ¢pazeonorus v BBIpasUTEIbHOCTBPEUH.

I'paMMaTHuecke HOPMBI PYCCKOTO JIMTEPATypHOIO SA3bIKA W CIy4al WX HapyLICHUS.
Tpynusle ciaydan ynoTpeOJeHHs HMMEH CYIIECTBUTENbHBIX. V3MEHEHHs, NpPOUCXOIAIINE B
ynoTpeOJeHN UMEH YUCIUTENbHBIX. CHHTaKCHUYECKHE HOPMBbI M KyJIbTypa peud. TpyaHbie
CJIy4al MMEHHOTO W IJ1aroJIbHOTrO ynpasiieHus. CoriacoBaHUE IMOJIEKAILIErO0 U CKa3yeMoro B
dbopmaxuucia.

4. O0bem yuyeOHOM AUCHHMINIMHBI U BUAbI Y4eOHOIIpaboThI:

\ Buabl yuedHoii padoThI O0bem
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B 3au4 B akan.
eTMHHUIAX yacax
O01as TPYA0€eMKOCTh JHCHUIIHHBI 110 Y4eOHOMY IJIAHY 2 72
AyAUTOPHBbIE 3aHATHS: 1,3 48
Jlexruu (Jlek) 0,4 16
[TpakTrueckue 3anastust (I13) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
Bua MTOroBOro KOHTpoOJIsf: 3auer
O0bem
Buabl yuedHoii padoThl B 3au B acrp.
eIMHHUIIAX yacax
O0mas TpPyA0eMKOCTh JMCIHIIJIMHBI 110 Y1eOHOMY IIAHY 2 54
AYIHTOPHbBIE 3aHATHSI: 1,3 36
Jlexuuu (Jlek) 0,4 12
[TpakTrueckue 3anstus (I13) 0,9 24
CamocrositesbHasi padora (CP): 0,7 18
Bu/1 M TOrOBOro KOHTPOJISI: 3auer

AHHOTanus pabodeil MporpaMMBbl TUCITUTUTHHBI
«Ilexaroruka»

1. Henp AMCHUIVIMHBI. -TPUOOpPETEHUE CTYACHTAMH 3HaHUM B 00JIACTH Iearorndeckoi
JESITENIbHOCTH.
OCHOBHBIMU 33/la4aMU JIUCLUIUIMHBI SIBJISIOTCS: H3Y4YE€HUE BO3MOXKHOCTEH, MOTpEeOHOCTEH,
JOCTHXKEHUH o0ydaromuxcsi B o01acTu 00pa30BaHus U MPOEKTUPOBAHNE HA OCHOBE MOJY4EHHBIX
pe3yabTaToOB 00pa3oBaTEIbHBIX IMPOrpPaMM, JAUCLUUIUIMH M HHIUBUAYAJIbHBIX MapIIpyTOB
00y4YeHHsI, BOCTIUTAHUS, Pa3BUTHS; OpraHu3aIysl 00ydeHNs U BOCIUTaHUs B cepe oOpa3oBaHus
C UCIOJIb30BAHUEM TEXHOJIOTUH, COOTBETCTBYIOIIUX BO3PACTHBIM OCOOCHHOCTSM O0YyYaroIuxcs
U OTpaKaIoUMX crnenu@uky obdnactei 3HaHUM (B COOTBETCTBUH C PeaTl3yeMbIMHU NMPOPUISIMHU);
OpraHu3aiysi B3aUMOJEWUCTBUS C OOLIECTBEHHBIMH M 00pa30BaTEIbHBIMU OpTraHU3aAUsIMM,
JETCKUMHU  KOJUIEKTUBAMH U POAMTENSIMU Il pelleHHus 3agad  [podeccHOHabHON
NeSITeIbHOCTH; HCIIOJIb30BaHHE BO3MOXHOCTEH 00pa3oBaTeIbHOM cpelbl A OOecreueHHs
KayecTBa o0Opa3oBaHHsA, B TOM 4HCIE C TPUMEHEHHEM HWH(OPMALMOHHBIX TEXHOJOTHUM;
OCYILECTBIIEHHE  NMPO(EeCCHOHAIBHOTO  caMoOOpa3oBaHMA W JMYHOCTHOIO  POCTa,
IPOEKTUPOBAHKE JAJIbHENIIIET0 00pa30BaTEIbHOIO MaplIpyTa U MPOPECCUOHATbHONKAPHEPHI.
2. B pesyabTaTe n3y4eHHs JMCHHMIIMHBI 00y4alOIIUIICA M0 NMPOrpaMMe CIeluATUTeTa
JOJIZKeH:

Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

DopMupyeMbie KOMIIETCHIUT NHaukaTopbl 10CTHXKEHUS] KOMIIETCH M
YK-3.1. BripabarteiBaer CTpPAaTETHIO
COTPY/ZIHMYECTBA U Ha €€ OCHOBE OpPraHU3YeT
0TOOp UJICHOB KOMAaHIbl JJsl  JOCTHIXKEHHS
[TOCTaBJIECHHOM LIENH

YK-3. Crniocoben OpraHHU30BBIBATH nYK-3.2. Ilnanupyer U KOpPpEKTHUPYET padoTy)
PYKOBOAUTH pabOTOM KOMaH[bl, BbIpaOaThIBasKOMaH/IBI C YY€TOM HHTEPECOB, OCOOCHHOCTEH
KOMAaHIHYIO  CTpaTeruio Uil  JOCTHKCHMAMOBEJICHUS U MHEHUI ¢ WICHOB

MOCTaBJIEHHOM LIEH YK-3.3. Pa3pemraer KOH(JIMKTBI u
MPOTHUBOPEYUS] TpPHU JIEJIOBOM OOIICHUU HA|
OCHOBE y4eTa HHTEPECOB BCEX CTOPOH

YK-3.4. Opranusyer AMCKYCCHM IO 3aJaHHOM
TeMe M OOCYXJEHHE PEe3yJbTaToB pPaOOTHI
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KOMaHIIBI C  TPHUBJICYCHUEM  OIIOHCHTOB
pa3paboTaHHBIM UACSIM

VYK-3.5. Ilmaaupyer KomaHaHylO paboTy,
pacripenenseT MOpyYeHUss U JeJerupyer
MOJTHOMOYHS YWICHAM KOMaHIbI

YK-6. Ciocoben onpenensiTh U peaan30BbIBaTh
[PUOPHUTETHI COOCTBEHHON
NesITeIbHOCTUUCIIOCOOBIeE COBEPILICHCTBOBAHMS
Ha  OCHOBE CaMOOIIGHKHHMOOpa3oBaHHS B
TEYCHUE BCEU KU3HU

VK-6.1. OrmeHuBaeT CBOM pecypcbl H UX|
MpeIebl (IMYHOCTHBIE, CUTYyaTUBHEIE,
BPEMEHHBIC), ONTHMAIBHO WX HCIOIB3YET IS
YCIICIITHOTO BBITIOJIHEHUSI TOPYUECHHOT 03 JaHHUS

B pe3ynbraTe u3yueHus AUCUUIUIHHBI O0yYaIOIUIICs TOJKEH:
3namo:
- IICHHOCTHBIE OCHOBBI 00pa30BaHus U MPo(ecCHOHALHONACITETFHOCTH;
- IPaBOBbIE HOPMBI MEAArOTUYECKON MEATEIBHOCTH U 00pa3oBaHUS; CYHIHOCTb M CTPYKTYpPY
00pa30BaTebHBIX MPOIECCOB; OCHOBBI MEIMIIMHCKHUX 3HAHWUH M 3JI0POBOTO 00pa3aku3HHU;
- 0COOEHHOCTH TMEAaroruyeckoro mpoiecca B yCIOBUAX MOJUKYIBTYPHOTO M MOJMITHUYECKOTO
00I11eCTBA;
- TEHJCHIIMUPA3BUTUSIMHUPOBOTOMCTOPUKO-TIEAArOTHYECKOTOMPOIIecca,0COO0CHHOCTH
COBPEMEHHOT0 3Tara pa3BUTHs 00pa30BaHUs B MUPE; OCHOBBI IPOCBETUTENHCKOMN 1EATEIHHOCTH;
- METOJIOJIOTHIO TMeIarOrMYeCKUX UCCIIeIOBaHMI MTPOoOIeMoOpa3oBaHus;
- TEOpPUU U TEXHOJIOTUU OOYYEHHsI; 3aKOHOMEPHOCTH (PU3HOJIOTHUECKOTO U TCUXOJIOTUYECKOTO
Pa3BHUTHS; CIIOCOOBI MICUXOJIOTHYECKOTO U TMEIarOrHIeCKOro U3YICHUSIO0YIArOIIHXCS;
- cIocOOBI B3aMMOJICICTBHS Melarora ¢ pa3IMyHbIMUA CYObEeKTaMU MeAarorn4eckoromnporecca;
- cITOCOOBI MTPO(hECCHOHATLHOTO CAMOTIO3HAHUS HCAMOPA3BUTHS;
Ymems:
- CHCTEMHO aHAIM3UPOBATh M BRIOUPATH BOCIIUTATEIBHBIC M 00Pa30BaTEIHbHBICKOHIICTIIIHH
- HCIIOJIB30BAaTh METOJBI TICHXOJIOTHYECKON ¥ TEJarornuecKodl JHArHOCTUKH JUIS PEHICHUS
npodeccnoHaNbHbIX3a/1a4;
- VIUTHIBATh B TIEarOTHYECKOM B3aMMOJICHCTBUHM OCOOCHHOCTH WHAMBHUIYAILHOTO DPAa3BUTHS
yuanmxcs;
- TPOSKTHPOBATh y4EOHO-BOCHHUTATEIBHBIA TIPOIECC C HCIOJB30BAHHEM COBPEMEHHBIX
TEXHOJIOTHI, COOTBETCTBYIOIIUX OOIIMM U CIEMUPUIECKIM 3aKOHOMEPHOCTSIM U OCOOCHHOCTSIM
BO3PAaCTHOTO Pa3BHUTHS JIMYHOCTH; CO3/1aBaTh IEIAarorMYecKd IIeJIECOOOpa3Hyld W -
TICUXOJIOTHYECKHU 0€30MacHy0 00pa3oBaTeIbHYIOCPENY;
- B3aUMO/JICHCTBOBAThH C PA3IMUYHBIMH CYOBEKTaMU MEAarorn4ecKoromnporecca;
Bnaoemwvcnocooamu:
- OpMEHTallMd B  TpOoECCHOHATIBHBIX HWCTOYHWUKAX HHopmanmu  (KypHaJIbI, CalThI,
00pa30BaTeNbHbBIEIOPTAIIBI);
- OCYIIECTBIICHUS TICHXOJIOTO-TIEIarOTHYECKON TMOAJEP)KKH W COMPOBOXKIEHUS; crocobaMu
MIPeIyTPEXKICHUS JCBUAHTHOTO TTOBEICHUS UIIPABOHAPYIIICHHIA,
- B3aUMOJICHCTBUS C IPYTUMH CYObeKTaMH 00pa30BaTEIbHOTOIIPOIIECCa;
- MPOCKTHOH W WHHOBAIIMOHHOHN JCSATEILHOCTH B OOPa30BaHHM, CIIOCOOaMH YCTAHOBJICHHS
KOHTaKTOB M TOJJIEp)KaHUS B3aMMOJCHCTBHS C CyOBeKTaMH 00pa30oBaTENBLHOTO Mpolecca B
YCJIOBHSIX MOJTUKYJIBTYPHON 00pa30oBaTeIbHONCPEIHI;
- COBEPILIEHCTBOBAHUS MPOPECCHOHANBHBIX 3HAHUH WYMEHHIA.
3. Kparkoe cogep:kanue uCHHNIHHBI:
1. Ilenaroruka Kak HayKa O BOCOHUTAHUH U Pa3BUTUIIINYHOCTH
[Tenarornka kak conuanbHass Hayka. OCHOBHBIC KaTerOpUHM U TIOHATHS B TIEarorvKe:
BOCIIMTaHHE, OOpa3oBaHue, oOydeHwe. [lemarormueckwii Tporecc, TMeIarorudeckuii  (akr,
negarorndeckoe spieHue. CBsi3p TMENAroTMKH ¢ JIPYTUMH HaykamMu O denoBeke. Cucrema
Mearorndeckux Hayk. @akTopsl pa3BUTHS JIMIHOCTH. MeTOIbI HCCIICTIOBAHNUS B TIEAaroruke.
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2. Ilpouecc 00ydeHus:, ero 3aKOHOMEPHOCTH UIPUHIIMIIBI.

Teopuss oOpa3zoBaHMs M OOy4YeHMs Kak BakHeHmas 4acTe neparorukud. OyHkumm oOyueHwus,
MHOTr000Opasue MoAX0/J0B K UX peaqu3alii B COBpeMeHHON nunaktuke. Ilpouecc o0yyenus, ero
3aKOHOMEPHOCTHU U NpUHLUIIBL. OpraHndyeckoe eJMHCTBO NPENnoAaBaHus U yueHus. B3aumocss3b
00pa30BaHus U Pa3BUTHA. 3aKOHOMEPHOCTHU M MIPUHLUIIBI O0YUYCHUSI.

3. Conepxanue oOpa3oBaHuUs.

CoBpeMeHHbIE KOHIEMNIMU cofepxkaHus oOpazoBanus. CodeTaHne WHBAapUAHTHOTO U
BAapUaTUBHOI'O KOMIIOHEHTOB B COJIEepKaHMM oOpa3zoBaHMs. [ocynapcTBeHHBI cTaHAapT
oOpa3zoBanus. YueOHbIH M1aH, yyeOHas mporpaMmma, yueOHHUK.

4, ®opMbI OPraHU3aAIUIO0YUCHUS.

[TonsiTue o popmax opranuzanuu o0yueHus, MHOrooOpasue ux BuaoB. KiaccHo-ypounast ¢popma
opranuzanuu o0yueHus. Tumel u cTpykTypa ypoka. CouyeraHue pa3ianuHbIX GopM opraHu3anuu
MO3HABATEJILHOM JIEATENHLHOCTH Y4YalIUXcsi Ha ypoke. TpeGoBaHHS K COBPEMEHHOMY YPOKY.
[Tytu nossimieHuss 3¢ ¢dexkTuBHOCTH Yypoka. IlepcnexkTuBbl pa3BUTUS ypoka. JleKunoHHO-
CEMHHapPCKO-3a4eTHas cucTteMa o0yueHusi. MactepcTBOyunTENsL.

5. Metoapio0y4yeHus.

[TonsTHe 0 MeTomax W mpueMax oOydeHus. PaznuuHble MOIXOABI K KiIacCH()UKAIUU METOIOB
oOyuenus. Kpurepuu Beibopa MeTo10B 00yueHust. CpenctBa 00ydeHus: B COBPEMEHHOM IIIKOJIE.
6. AHanm3 pe3ybTaTUBHOCTH OOYUICHHSI.

JluarHocTuka ycrneBaeMOCTH — COCTaBHas 4acTh yyeOHoro mpouecca. Llemu, 3amgaun, GyHKIuun
KOHTPOJISL M y4eTa 3HaHUI, YMEHHH W HaBBIKOB. TpeOoBaHMs K KOHTpOJIO. Buabl u dopmbl
JIMarHOCTUKU M y4eTa yCIEeBAaeMOCTH YYalIMXCsl Pa3HOTO BO3pacTa MO pa3IMYHbIM IpeAMETaM.
AHanM3 ¥ caMoaHaliu3 pe3yibTaToB 0OyueHus. TecToBas mpoBepKa 3HAaHUH.

7. Ilpouecc BocuTaHUs U Er0OCOOEHHOCTH.

Bocnuranue kak IeieHanpaBieHHBIH, CIENHUAIBHO OPraHW30BAaHHBIN IMporecc (HOPMUPOBAHHS
JMYHOCTH, €r0 OCHOBHBIE XapakTepucTUKU. Crenndurka BOCIUTaHUSA B YPOUHOH U BHEYPOUHOM
nesitenbHOCTH. Llens 1 3amaun Bocniutanus. Conepxanue, CTpYKTypa, IPUHLIUIIBI BOCITUTAHHUS.
8. dopMBbl U METO/IBIBOCITUTAHUS.

Meron BocmHMTaHUS Kak CIOCOO ONpPENEeNIeHHbBIM 00pa3oM OpraHW30BaHHOM COBMECTHOM
NeSITeIbHOCTH Tefarora U BocnuTaHHUKa. CucTeMa METOJ0B BOCHHMTAHUS, UX KIACCU(PHUKALIHSL.
Crieruduika WCIONB30BAaHUS METOJIOB BOCHUTAHHUS. BUABI BOCIUTHIBAIOMICH JESTEIHHOCTH,
0COOEHHOCTH UX UCTIONb30BaHUsA. OpraHuzaius pa3inyHbIX (OpM BOCIIUTAHHUS.

9. KoutlekThB ¥ JMYHOCTh, WX  B3aMMOJEHCTBHME B  TPOLECCE  BOCIHTAHMS.
OO011ecTBeHHBIXapaKTepBOCTIUTaHH L. 3HAYEHUEKOJIJIEKTUBABPA3BUTHIIINYHOCTH.

Pasnmuanbie Buab! geTckux coodmecTB. KommekTus kak cnenuduyeckas popma B3anMo1eiCTBHS
moner B rpymnme. CyllecTBeHHble TpU3HAKM KoJulekTuBa. KommekTHB Kkiacca  Kak
BocTUThIBatomast cpena. Craguu pa3BUTHS JIETCKOTO KOJJIGKTHBA. MeETOIWKa M TEXHHUKa
CO3JIaHUS U PA3BUTUS YIEHUUYECKOTO KOJUIeKTHBA. CHcTeMa MepCIEeKTUB.

10. OcCHOBBI CEMEHHOTOBOCITUTAHUSI.

Cembs, ee CTpyKTypa M (YHKIUHM, Ha3HAUEHUE B XHU3HU U Pa3BUTUU pebeHka. OcobeHHoCTH
coBpeMeHHOM ceMbu. CeMbsl KaK MO3UTUBHBIA M HEraTUBHBIN (akTop BocnuTanus. Cneunduka
cemeliHoro Bocniutanus. Haznauenue, 1ienp, GyHKIIUN pabOTHI IIKOJIBI C CEMbEH.

4. O0beM y4eOHOH JUCHHUILINHBI

Ny B 3au B akan.
Buabl yueOHol padoThl
eIMHHIAX yacax
O01AATPYA0EeMKOCTbAUCIUIIMHBINOY4e0HOMYIJIAHY 3 108
AyIMTOPHbIE 3aHATHS: 1,8 64
Ulexmun 0,9 32
[TpakTUYECKHE 3aHITH 0,9 32
CamocTosiTejibHas padoTa: 1,2 44
Buja koHTpOJIS: 3a4eT ¢ OLEHKOM
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. B 3au4 B actp.
Buabl yueOHoii padboThl

eIMHULIAX gacax
O01AATPYA0EeMKOCTHAUCIUILJIMHBINOY4e0HOMY IJIAHY 3 81
AyIMTOPHbIE 3aHATHSI: 1,8 48
Jlexiuu 0,9 24
[ IpakTHyecKkue 3aHATHS 0,9 24
CamocTosiTeJibHas padoTa: 1,2 33
Bua KOHTPOJIAA: IK3aMeH 3a4eT C OLICHKOH

AnHoTarms paboyeil mporpaMmbl TUCIUILTHHBI
«Du3nyecKasi KyJbTypa U cnopT (3J1eKTUBHbIE JUCHUILIMHBI))»

1 Lenp AMCHMIUIMHBI: — OBJIAJICHUC CHUCTEMOW TNPAKTHYECKUX YMEHHH W HAaBBIKOB,
00eCrevYnBarOINX  COBEPIICHCTBOBAHHE  IMCHUXO(PHU3UYECKUX  CIIOCOOHOCTEH;  pa3BHTHE
CIOCOOHOCTEH UCMONB30BaTh pa3HOOOpa3Hbie (HOPMbI (U3UYECKOH KyJIbTyphl, CIHOpTa U
Typu3Ma JJIi COXPAHCHUS M YKPCIUICHUS CBOETO 3/I0POBbS M 3JIOPOBbS CBOHUX OJHM3KUX B
MOBCEIHEBHON JKM3HM W MPOQPECCHOHATIBHON AEITEeIbHOCTH; (OPMHUPOBAHHE MOTHBAIIMOHHO-
[IEHHOCTHOTO OTHOIICHUS K (U3MUYECKON KyJIbType, (U3HUYECKOMY COBEPIICHCTBOBAHUIO U
CaMOBOCIIUTAHHWIO, YCTAHOBKA Ha 3J0pOBBIM 00pa3 JKHU3HU;, OOYYCHHE TEXHUYCCKHM H
TaKTHYECKUM TIPUEeMaM OJTHOTO M3 BHIOBCIIOPTA.

2 B pe3yibTaTe H3y4yeHHs THCHUIIMHBI 00YYAIONIUICS 1O MPOrpaMMe CIeNHAaJuTeTA
JMOJIZKEH

Obnadams CIeAyOIUMU KOMIIETCHIIUAMU:

@opMupyeMble KOMIETEH T MHauKaTopbl 10CTHKEHUS] KOMIIETEHIU i
YK-7. Crnocoben mnomnepxkuBath HopKHBIHYK-7.1. BwiOupaer 3mopoBbecOeperarorime
YpOBeHb  (hU3MYECKOH  MOATOTOBJIEHHOCTHTEXHOJIOTUM JUIsl TOJJIEP)KaHUS  30POBOTO
uiio0ecnieyeHrs MOJIHOLIGHHON cOlManbHOM MoOpa3a JKU3HM CY4YeTOM  (PU3MOJIOTHYECKUX
npodecCuOHAIBHOMN e TETbHOCTH 0cOOEHHOCTEH opraHu3mMa U yCIOBUH
peanu3anuuIpoecCHOHATBHON IEATEIIEHOCTH
YK-7.2. [Inanupyet cBoe pabodee U cBOOOJHOE
BpeMs  JUIS  ONTHMAJIBHOTO  COYCTAHHS
(u3nyeckoiliT W yMCTBEHHOW Harpy3sku H
oOecrieueHrst paboTOCIIOCOOHOCTH

YK-7.3. Cobnoaer u nponarangupyer HOpMbI
BIOpOBOro o0Opaza JKM3HM B  Pa3JIUYHBIX|
PKM3HEHHBIX CUTYalMsIX U B IPOQecCHOHATBHOM
IesITeTbHOCTH

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yJarOUIUIICs T0JKEH:

3name:

— Hay4yHO-TIPaKTUYECKHE OCHOBBI (M3UUECKOI KYIbTYphl HCIIOPTA;

— COLMANIbHO-OMOJIOTUYECKUE OCHOBBI (PU3MUECKOM KYJIbTYphl HCIIOPTA;

— BIUSHUE O3/I0POBUTENBHBIX CHCTEM (U3UYECKOTO BOCIUTAHUS HAa YKpEIUICHHE 3/10pOBbS,
npoUIaKTUKY MPOPEeCCHOHATBHBIX 3a00I€BaHUI U BPEIHBIXITPUBBIYEK;

— CHOCOOBIKOHTPOJISUOLEHKU(PUZNIECKOTOPA3BUTUSL  M(PU3NIECKON TOATOTOBIEHHOCTH;

— TpaBWwIa U CHOCOObI TJIAHUPOBAHUS HWHIMBUIYAIbHBIX 3aHATHH pa3IMyHOW I€JIEeBOM
HAIPaBJIEHHOCTH;

— cnoprtusHble Tpaguuud MXTHU-PXTY um. JI.1.Menneneesa.

Ymems:

— BBINOJIHATh HMHIMBUAYAJIBHO TIOA0OpaHHbIE KOMIUIEKCHI MO (pU3MuYecCKOW KynbType U
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pa3IMYHBIM BHIAMCIIOPTA;

— OCYIIECTBJISAITh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOErO OpraHu3Ma M coOJloJaTh IMpaBuia
TUTHEHBI U TEXHUKHOE30MaCHOCTH;

— OCYIIECTBIISATh TBOPUYECKOE COTPYIHUYECTBO B KOJJICKTUBHBIX (hopMax 3aHATHH (pusmueckoit
KYJIBTYPOH HUCIIOPTOM;

— BBINIOJHSATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH UCAMOCTPAXOBKH.

Bnaoems:

— CpeICcTBaMH U METOJaMH YKPEIUICHHs HWHIWBUIYaTbHOTO 3J0POBbS, (DU3MUECKOTro
CaMOCOBEPILIECHCTBOBAHMS;

— JIOJDKHBIM YPOBHEM (DU3MUYECKON IMOATOTOBICHHOCTH, HEOOXOTUMBIM JIJIsi KAa4eCTBEHHOTO
YCBOCHUS TMPOPECCHOHATBHBIX YMEHUW W HaBBIKOB B IMpoiecce OOy4eHHs B By3e, IS
oOecrnieueHus MOJHOICHHON COLMaIbHON U MPO(ecCHOHATBLHOM e TEIbHOCTH MOCIe OKOHYAHUS
y4eOHOTr03aBe/ICHNUS,

— TEXHMYECKUMH U TAKTUUYECKUMU HABBIKAMU B OJTHOM K3 BHJIOBCIOPTA.

3 Kparkoe coaepxxanue JUCHUIIIHHBI

Kypc mucuumiubbel «JJIeKTHBHbIE JMCHUILIMHBI 1O (u3nyeckoil KyJbType M CIOPTY»
peanu3yeTcs 4yepe3 BapuaTUBHBIN KOMIIOHEHT (3JIEKTUBHBIN pa3znen) 328 akan. yacoB / 246 actp.
yacoB (BMJl CIIOpTa IO BBIOOPY CTyJEHTa), B 3a4ETHHIC €IMHULIBI HE NEPEBOIUTCS, SIBJIAETCS
00s13aTeNbHBIM ISl UCTIOIHEHUS TIPU 04HOU hopmeodyyeHus.

[IporpaMmma paccuuTaHa Ha MU3YyYEHHE JUCUUIUIMHBI «JJIEKTHBHbIE JHCHUILUIMHBI 10
¢pu3nyeckoll KyJbType M CHOPTY» B TEUEHHUE ILIECTH CEMECTPOB M IMPEANOJaraer, 4To
oOyJaromuecss MMEIOT TEOPETUYECKYIO IOATOTOBKY B 00JAacTH AUCHUIUIMHBL «Du3ndeckas
KylIbTypa M CHOpPT», 3aKaHYMBAETCS 3a4€TOM B KOHLE Kaxzaoro cemectpa. KoHTpoib
YCIIEBAEMOCTH CTYIECHTOB BEIETC 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.
IIpakTH4yeckue 3aHATHS.

[TpakTHueckuil paszen NporpaMMbl peaau3yeTcsi Ha Y4eOHO-TPEHHUPOBOUHBIX 3aHATHUSX B
y4eOHBIX Tpymnnax no odueil GU3nIecKoi MoAroToBKe WK MO BEIOPAHHOMY BHyCIIOpTA.
[TpakTHyeckue 3aHATHS IOMOTAIOT IPUOOPECTHU OIBIT TBOPUECKON MPAKTUUECKOHN AESITEIbHOCTH,
pPa3sBUBAIOT CAMOCTOSITENILHOCTh B (DU3MYECKOH KyJIbType M CHOpPTE€ B LESIX JOCTHXKEHHS
(U3NYECKOTO COBEPILICHCTBA, IOBBINIAIOT YpPOBEHb (YHKIMOHAIBHBIX U JBUTATEIbHBIX
CHOCOOHOCTEH, HampaBiIeHHO (POPMUPYIOT KAUeCTBA U CBOMCTBAIMYHOCTH.

[TpakTueckuil paszen BKIOYAaeT B cels mojapasfenbl: 1Mo obmed (u3nueckod MOoJIroTOBKE
(O®II) u cienmanbHOU (hr3HUECKOi MoAroToBKE MO Buaam croprta (CDIT).
Y4eOHO-TpEHUPOBOUHbIE 3aHATHsSI 0a3UPYIOTCS Ha HIMPOKOM MCIIOJIb30BAHUM TEOPETHYECKHX
3HaHUH M METOAMYECKUX YMEHHH, Ha NPUMEHEHHU DPa3HOOOPA3HBIX CPEIACTB (PU3NUECKOU
KYJIBTYpBI U CIIOPTA.

VYaensercs BHUMaHuE BOIPOCAM MPOBEICHHUS] COPEBHOBAaHMI (MpaBMiia COPEBHOBAHUM, cUCTEMa
PO3BITpPBILIEH, onpeAeseHue nodeanurenei, 000py 0BaHNuE U UHBEHTAPh).

KpureprieM ycnemHocTH OCBOCHHMS Y4YeOHOro MaTepuayia SBJISIETCS OJKCIEepPTHas OlLEHKa
IpenoaaBaTessi, YUUTHIBAIOIIAS pecysApHOCHb NOCeueHUs 00:A3amenbHblX YUeOHbIX 3aHAMULL
BBINTOJIHEHHE YCTAHOBJIEHHBIX HA JaHHBIM ceMECTp KOHTPOJIBHBIX HOPMATHBOB (TECTOB) OOIIEH
¢bu3nyecKkoil M CHOPTUBHO-TEXHMYECKON TMOATOTOBKH JUISI OTAEIBHBIX TPYII pPa3InyHON
CIIOPTUBHOW HAIIPaBJIEHHOCTH.

Pasznen 1. OcHOBBI NOCTPOEHHSI O0310POBUTEJbHOI TpeHUpPOBKHU. Teopernuecko-
MeTOAUYECKHE OCHOBBI (PU3HYECKOH KYJIbTYPHI H CIIOPTA.

1. O3nopoBuTENbHAS HAMPABICHHOCTh — KaK BAXXHEWIIMH MPUHIMII CHUCTEMbI (DU3MUYECKOTO
BocnuTaHus. OCHOBBI TOCTPOEHUS 030POBUTEILHOUTPEHUPOBKH.

2. Ou3KyIbTYPHO-030POBUTENBHBIE METOIUKN UCHCTEMBI.

3. OmeHKa COCTOSHHUSL  370POBbSI  HW  (PM3WUYECKOW TOATOTOBICHHOCTH 3aHUMAOIIUXCS
(Gu3nUecKoil KyIbTypoil HCIIOPTOM.

Pa3znen 2. /IpurarejibHble BO3MOKHOCTH 4YeJI0BeKa — BOCNHMTaHUE (PM3MUYECKHUX Ka4eCTB.
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BOCKITO.

1 [TosiBnenue u BHeapenue kommekcal TO

2. Bocnuranue ¢usnyeckux kayectB oOydaromuxcs (OTAENbHbIE KaUeCTBEHHbIE CTOPOHBI
JIBUT'aTEJIbHBIX BO3MOKHOCTEHYEIIOBEKA).

Paznen 3. Meroauka oOpraHu3anMyd M IIPOBeJeHUS] CIIOPTUBHBIX COPEBHOBAHUH U
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPHUATHH.

1. XapakTepucTuka CHOPTUBHBIX COPEBHOBAHUN M (PU3KYIbTYPHO-MACCOBBIXMEPOIPUSATHIA.

2. ®enepanbhpiii 3akoH oT 04.12.2007 Ne 329-03 «O ¢du3mdeckoil KyabType W CIOpPTE B
Poccuiickoit ®enepaunn». Opranuzanusi CHOPTUBHBIX MEpOIpPHUATHH. VIHBEHT-MEHEI)KMEHT B
CIIOpTE.

3. OcHoBHbIe IOHATHS 3TUKHU crniopTa. Fair Play. IIpodunakTuka HapymeHuid CIOpTUBHOM 3TUKA
(6oprba ¢ monmaroM B criopTe). BAJIA.

4, O0bem yueOHOM TUCUUIIMHBI (BAPHATHBHBLIKOMIIOHEHT)
B CeMmecTpsl
Bup y4eOHoii padoThl aKajem.
Ay P A 1 | 2| 3 | 4|5 |6
yacax

|O0mas TpynoeMKOCTh JUCHUIJIMHBI 10 328
y4eOHOMY IIaHY

KonTakTtHas padora (KP): 328 32 66 66 66 66 32
[TpakTiueckue 3austus (113) 328 32 66 66 66 66 32
3a- | 3a- 3a- | 3a- | 3a-
Bu1 HTOroBOro KOHTPOJIA: wer | wer 3auer wer | wer | wer
N B actp. CemecTtpsl
Bup y4eOHoii padoThI qacax 1 5 3 1 5 6

|O6mas TpynoeMKoOCTh JUCHUNIMHBI MO 246
Y4eOHOMY IIaHY
KontakTHas pa6ora (KP): 246 24 | 495 | 495 (495|495 | 24
[TpakTiueckue 3austus (I13) 246 24 | 495 | 495 (495|495 | 24
3a- | 3a- 3a- 3a- | 3a- | 3a-
yeT | yer | 4ver | 4er | 4eTr | 4er

Bua MTOroBOro KOHTpOJIA:

4.4.2. Yactb, popMupyemMasi yY4aCTHUKAMH 00pPa30BATEJIbHBIX OTHOIICHUH

AHHOTanus paboyeii mporpaMMbl TUCIUTUTMHBI
«IIpaBoBeneHue AJ1si XUMHKOB)

[EEN

. HeJuaucuuniMHbI
OBJIaJICHHE OCHOBAMH IPABOBBIX3HAHU;
¢dbopMupoBaHUE TPABOBOM KYJIbTYpPbl AKTUBHOTO, 3aKOHOIIOCTYLTHOTOTpayKJaHNHA.
2. B pesyabrare  u3y4yeHHs] JAUCHMIUVIMHBI  oOydawmmiics 1o  mporpaMmme
CHEeHATUTETAN0JIKEH
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

DopMupyeMble KOMIIETEHIIUH NHaukaTopbl 10CTHKEHUSI KOMIIETeH M
YK-4. CnocobGen mnpumeHsTh coBpeMeHHbleYK-4.1.  VYcranaBnmuBaeT M pa3BUBaeT
KOMMYHHUKATHBHbIE TEXHOJIOTUH, B TOM 4YHCIepodecCHOHaIbHble KOHTAKThl B COOTBETCTBUU
Ha  MHOCTpaHHOM  (BIX)  s3bIKe(ax), JUIAC TMOTPEOHOCTSIMM COBMECTHOW JI€STENbHOCTH,
AKaIEMHYECKOTO " npodeccuoHanbHOrOBKIOYass oOMeH HH(opmanueld U BbIPAOOTKY]
B3alMOJEICTBUS €AMHOM CTpaTErny B3aMMOIEHCTBYS
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YK-5. Cniocoben ananu3upoBarh U yauthiBaTh Y K-5.1. Ananusupyer

pa3H006pa31/1e KyJIbTYp B npouecceBa>KHeI7H_HI/IeI/I,I[eOJIOFI/I‘IeCKI/Ie U HOCHHOCTHBIC

MEKKYJIbTYPHOTO B3aUMOJICHCTBUSA CHCTeMbl,  C(OpPMHUpPOBAaBLIMECS B XOAC
MCTOPUYECKOTO  Pa3BUTHUS,  OOOCHOBBLIBACT
AKTYalbHOCTH ~ HUX  HCIOJB30BaHUS  MpHU
COIIMATIbLHOM u npodeccCHoHaTLHOM
B3aMMO/ICNCTBU U

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3uamo:

— OCHOBBI POCCHICKOW NPaBOBOW CHUCTEMBI MU POCCHICKOrO 3aKOHOJATEIbCTBA, OCHOBBI
opram3an ¥ (QYHKIUOHHPOBAHHUS CYAEOHBIX UM UWHBIX [PABONPUMEHUTEIBHBIX U
MIPaBOOXPAHUTENIBHBIX OPraHOB;

— TPaBOBBIC U HPABCTBEHHO-TUYECKHE HOPMBI B cpepe nMpodhecCHOHAIBHON A TeTbHOCTH;

— IIpaBOBbIE HOPMBI, PETYJUPYIOLIME OTHOIIEHHWE YeJIOBEKa K YEJIOBEKY, OOIIECTBY,
OKpY’Karollencpene;

— MpaBa 1 00S13aHHOCTUTPAKIAHNHA;

— OCHOBBI TPYJI0BOT03aKOHOIaTEJIbCTBA.

Ymems:

— HCIOJIb30BaTh ATHYECKHUE U IPABOBbIE HOPMBI, PETYJIHPYIOIIME OTHOIIEHUE YEJIOBEKa K
YyeJIoBeKY, OOIIECTBY, OKpYXalollel cpeie, HCIOjiIb30BaTh IIpaBa M CBOOOJABI 4YeNOBEKa U
rpaKAaHWHA [P pa3paboTKe COLUATbHBIXIIPOEKTOB;

— HCIOJIb30BaTh U COCTaBJSATh HOPMATUBHBIE U IIPaBOBBIE JOKYMEHTBI, OTHOCSIIUECS K
npoecCHOHANBHOM AEATeIbHOCTH, MPEANPUHIUMATh HEOOXOAMMbIE MEphl K BOCCTAHOBJICHHIO
HapYIIEHHBIXIIPAB;

— peaTu30BbIBAaThIIPABAUCBOOOIBIUEIOBEKAUT PAKIAHNHABPAZINYHBIXCPEPAXIKU3HEIEATEIBHOCT
u.

Bnaoemy:

— OCHOBaMH X035 CTBEHHOIOIIPAaBa;

— TMpPaBOBBIMU HOpMaMH B PO ECCHOHATHLHOUIEATEIHOCTH.

3. Kpartkoe cogep:xxaHue M CHMILINHBI

[Tonsitue m npusHaku rocynapcta. @opmel rocynapctsa. @yHkiuuu rocynapcrtsa. [lonsrue u
npu3HaKkyu mpaBa. OCHOBHBIE TPABOBBIE CUCTEMbI COBPEMEHHOCTHU. [oHATHE 1 BUIBI HCTOYHUKOB
npaBa. OnpeneneHre 3aK0Ha U MOA3aKOHHBIX akTOB. J(elicTBE HOPMATHUBHBIX MPABOBBIX aKTOB
B0 BpemeHH. OOpaTHas cuia 3akoHa. [loHsTHE MpaBOBBIX HOPM, UX CTPYKTypa. CucTema mpasa.
YactHoe u myOnumyHOE TpaBo. MarepuaiabHOE M TIpolieccyaiabHOe MpaBo. [IpaBooTHoIIEHHE:
00BEKT, CYOBEKT U cofiepkaHue mpaBooTHoeHUH. KOpuaniyeckrueaKkThol.

Koncturymuss — ocnoBHo#t 3akon Poccuiickoit ®@enepanuu. deneparuBHoe yctpoictBo PD.
CucreMa TOCYIAapCTBEHHBIX OpraHOB W MpUHUMN pas3aeneHus Biacted B P®.  Tlonstue
rpaxknanctBa. [lpusHanuwe, coOONIOACHHUE, 3allMTa PABHBIX MPaB KEHIUH M MYXYUH Kak
OCHOBHasl 00s13aHHOCTBIOCYIAPCTBA.

[TonsTe u mpeaMer agMUHHUCTpaTHBHOro mpaBa. Obmas xapakrepuctuka Koaexca PO 06
aIMUHUCTPATUBHBIX MPaBOHAPYIICHUSAX. AOMUHUCMPAMUGHbIE NPAGOHAPYUIEHUA: TIOHSATHE U
NpU3HAKU. AOMUHUCMPAMUBHAA OMEEeMCmMEeHHOCcmy: TIOHATHE W mnpuHUUNbL [loHsTHE,
MPU3HAKY U BUJbl aIMUHUCTPATUBHBIX HaAKa3aHUMH.

[TonsiTie W TMpeaMeT YroJIOBHOTO TpaBa. YTOJOBHAs OTBETCTBEHHOCTh: MOHSITHE, OCHOBAaHHWE
BO3HUKHOBeHUsI. [lonamue npecmynienusa: TpuU3HaKH, CTPyKTypa. CocCTaB MpPECTYIUICHUS.
Coyuactue B pectymieHnn. OOCTOSATEIHCTBA, UCKIIOYAIOIINE TPECTYIMHOCTD JesiHus. [lonsTue,
eI U BUAbl HaKa3aHUU. Yzonoenas omeemcmeeHHOCHb 3a coeepuieHue npecmynjieHull.
VYcnoBHOE OCYXIIEHHE, OCBOOOXKIEHHWE OT YrOJOBHOM OTBETCTBEHHOCTH. [Ipemmer um 0OBEKT
KPUMHHAJIUCTUKU. MeToapl M 3aJaud KPUMUHAIUCTUKU. [lOHSATHE KpPUMHMHAIMCTUYECKOU
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UACHTU(DHUKAITIH. OO0BEKTHI u BUJIBI KPUMHHAJIUCTUYECKON UACHTU(DUKAIIIH.
Kpumunnanucruyeckas TexHuka. KpuMuHamucTuueckas TakTHKA.

DKOJIOTUYECKOE MPaBO: MOHATUE, IPEIMET METOJ M HWCTOYHUKH JKOJIOTHYecKoro mpasa Pd.
[TonsiTvie, BUABI M CTPYKTypa DKOJIOTMYECKUX IPAaBOHAPYIIECHUH, OTBETCTBEHHOCTh 33 MX
COBEpILICHHUE.

[Tonsatue wuHpopmauuu. OTBETCTBEHHOCTh 3a HapylIEHHE 3aKOHOAATENbCTBA O 3allUTe
uHpopmanuu. ['ocymapcTBeHHass TaiiHa: TIOHATHE, 3alllMTa, IPABOBOE pPETyJIHMPOBAHHE
roCyJapCTBEHHOH, ciy>)keOHOM M uHOM uH(popmauuu. KonpuaenumaneHas wuHopmanus:
MOHSITHE, BUIBI U 3aIIMTA. 3alIUTa IEPCOHAIBHBIX JTAHHBIX IPakIaHUHA.

[TonsiTre, mpeaMeT U METOJ I'PpaXXAAHCKOro mpasa. [IoHATHE Ipa)AaHCKOrO MPaBOOTHOILCHHUS,
ero cnemuduka. CTpyKTypa TpaXIaHCKOTO MpaBooTHomeHus. [IpaBogeecrnocoOHOCT
CyOBEKTOB I'paXJaHCKOI'O IMPAaBOOTHOIIEHMs. ['paxkaaHe kak CyOBEKTbl I'pPa)kJIaHCKOIO IIpaBa.
OusnuecKkue W IOPUAWYECKHE JUIA: TMOHATHE, NpHU3HAKW, Kiaccupukanus. HOpunmdeckue
¢axtbl. IIpaBo coOctBenHocTu. [loHsTne aBTrOpckoro mnpasa. lloHsTHEe HaTeHTHOro mpasa.
[Tonsitue nunremekryanbHoi cooctBeHHocTH (MC) n uckmounrensHoro npasa. Knaccudukanus
NC. Cuctema npaBoBOi OXpaHbl HHTEUIEKTYaIbHOM COOCTBEHHOCTH, aBTOPCKUX M MAaTEHTHBIX
pasB.

[Tonsatue XO034HCTBEHHOro (MpexnpUHUMaTenabckoro) mpasa. Ilpeamer xo3siiicTBeHHOro
(mpeAnpuHUMATENIbCKOI0) IpaBa, MPU3HAKH, METO/AbI IPaBOBOro perynupoBaHus. llonsrue
XO35MCTBEHHOU U NPEAIPUHUMATENBCKON JESITEILHOCTH.

[TpaBoBoe perynupoBaHre CEMENHBIX OTHOILIEHUH. 3aKIl0ueHe U npekpaiieHue Opaxa. [lpasa u
00s13aHHOCTH poauTened U nereil. AnuMmeHThl. POpMbl BOCHUTAHUA JIE€TeH, OCTaBLIMXCS 0e3
MIOIIEYEHHUS POJIUTEIICH.

ITpenmer u MeTox TpyAOBOro mpasa. TpyaoBO# 1OrOBOp: MOHATHE, CTOPOHBI, COACPKAHUE.
PaGouee Bpemst. Bpems otnbixa. Tpynossie ciopsl. JlucuuminHa Tpya.

ITonsstTue wu wucroku koppynuuu. HopmartuBHoe onpeneneHue Koppynuuu. Ilpuunnsl
pacnpocTpaHeHusi koppynuuu. Hakaszyemble n HeHakazyemble Gopmbl Koppynuuu. CKphITbIE
(marentHble) (Gopmbl Koppynuuu. DopMbl KOppynuuu-TpecTyruieHus. PopMmbl KOppYHIUH-
npoctynka. @opMmbl HoJuTHYEeCKOW Koppynuuu. HopmartuBHble NpaBoBble akThl B cepe
npotuBoAelcTBud  Koppynuuu. PenepanbHblii  3akoH  oT  25.12.2008 Ne 273-®d3  «O
MPOTUBOAECUCTBUN KOPPYILIUN».

4. O0beM y4eOHOH AU CUMIINHBI

. B 3auerHnIix | B akanem.
Buabl yueOHoii padoTnl

eIMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 2 72
KonTakTtHas padora (KP): 1,3 48
Jlexumn (Jlek) 0,4 16
[Tpaktuueckue 3austus (I13) 0,9 32
CamocrositesbHas padora (CP): 0,7 24
Bu KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

. B 3a4ernbix | B actponom.
Buabl yueOHoii padorsl

eTMHHUIAX yacax
O01asi TPYA0EMKOCTh THCIUIIMHBI N0 Y4e0HOMY IJIAHY 2 54
KonraktHas patora (KP): 13 36
Jlexmmn (Jlek) 0,4 12
[IpakTuueckue 3anstus (I13) 0,9 24
CamocrositeabHas padora (CP): 0,7 18
Bu1 KOHTPOJIsi: 3a4€T / IK3aMeH 3a4yer

AHHOTanus pabodeil mporpaMMbl TUCIUTUIMHbI
«O0mas ¢pusnyeckass XUMH»
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1. HeauaucuunJanHbI
- OcHOBHOH 1eNbI0 Kypca sBIsSETCS (OPMHUPOBAHHE IIEIBHOTO U HEMPOTUBOPEUYUBOTO
MPEACTABICHUS O (U3UYECKUX H (DU3UKO-XMMHUYECKUX OCHOBAaX NPOTEKAHUS XWMHYECKHX

MPOIIECCOB
2 B pe3yabTaTe u3yueHHs JMCUMIJIMHBI 00y4aIOLIUIiCA N0 POrpaMMe crieluaIuTeTa
JTOJIKEH:
Obnadams CIeAYIOIUMU KOMIETCHIUIMU:

dopMupyemMbie KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUSI KOMITETeH M I

'YK-6Cnocoben onpenensaTs u peann3oBbiBath |YK-6.101eHUBaeT CBOM PeCypChl U UX
MPUOPUTETHI COOCTBEHHOM NEATENPHOCTH U [pPEeAesbl (JIMYHOCTHBIC, CHTYaTUBHBIEC,

CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE  [BPEMEHHBIE), ONITUMAIILHO UX UCIIOJIB3YET IS
CaMOOIICHKA ¢ 00pa30BaHUs B TCUCHUE BCEH  |yCIICIITHOTO BHIMOJIHEHUS MIOPYYEHHOTO 3aaHuUs
PKU3HU
IK-1-0.Ciocoben mnanupoBats pabory  ulllK-1-uH.2Bpibupaer sxcriepuMeHTaNbHbBIE U
BHIOUPATh  aJICKBaTHBIC  METOJbl  PEIICHHUSPACYCTHO-TCOPETUUCCKUE METO/IbI PEIICHUS
HAyYHO-  HCCJIENOBATENbCKMX  33/7a4  BIOCTABJICHHOMW 33Ja4H UCXOMS U3 UMEIOIIUXCS
BHIODaHHOW  OO0JIACTH XHWMHH, XWMHYECKOWMATEepPHAaIbHBIX U BPEMEHHBIX PECypCOB
TEXHOJIOTUH WJIM CMEKHBIX C XMMHUEH HayKax

B pe3ynbrare nzydeHus: AUCUMILIMHBI 00y4atoIUNCs JOIKEH:

3namo:

— CMBICT TOHSATHI: TEepPMOAMHAMHMYECKas CHCTEMa, COCTOSIHHE, WHTEHCUBHBIE U
SKCTEHCUBHBIE TapaMeTphbl, CTENEeHb CBOOOIBI, H30TEepMa, u300apa, H30xopa, aauadarta,
SHTAJBINSA, BHYTPEHHSSI SHEprus, OSHTponus, oHHeprus [ubbca, sHeprus [enpmromsia,
XUMHUYECKHUM MOTEHIMAl, KOHIEHTPAIUs, MOJISTIbHOCTh, AapIUaIbHOE IaBJICHHE, MOJIbHAS OIS,
¢daza, roMOreHHas cUCTeMa, F'eTeporeHHasl cuctema, azoBasi Juarpamma, JUKBUAYC, COJIUIYC,
TpPOWHAsl TOYKA, KPUTUUYECKAsl TOYKA, KPHUBAs OXJIAXKIEHUS, CTEIIEHb IMPEBPALICHMs, KOHCTaHTa
paBHOBECHs, UACATBHBIM PpacTBOp, KpUOCKomMs, »0ynuockonus, ocmoc, pH, kucnora,
OCHOBaHue, aucconuanus, ruaponns, [IP, a1exTpo-XUMHUYECKUI NOTEHIMAI, raJlbBAHUYECKUN
AJIEMEHT, OKCIUTENbHO-BOCCTaHOBUTENbHAs napa, J/IC, CKOpoCcTh peakuuu, NOpsAJ0K PEaKIHH,
KMHETUYECKOE YPAaBHEHUE, KaTallu3, LIENTHAs PEeaKIIns;

- 3aKOHOMEPHOCTH MPOTEKaHWsI (PU3NYECKUX U  (DU3MKO-XMMHUYECKHX IPOLIECCOB:
YPaBHEHHE COCTOSIHMSI UACAIBHOTO ra3a, OCHOBBI XUMUYECKONH TEPMOJNHAMUKN U TEPMOXUMHH,
CIOCOOBI ONpE/IENICHNs HAIIPaBICHNU U BO3MOKHOCTH IIPOTEKAaHUS MPOLIECCOB, 3aKOHOMEPHOCTHU
npoTekaHus (a3oBbIX MEPeXoJoB, (PU3MKO-XMMHUYECKHE METOJbl pa3leieHus BeleCTB,
COBpPEMEHHBIE MPECTABIEHUS O PacTBOpax, KMUCIOTaX U OCHOBaHMSIX, KOJUIMTaTUBHBIE CBOMCTBA
pacTBOpPOB, KHCIOTHO-OCHOBHBIE DPAaBHOBECHS, OCHOBBI DJJIEKTPOXMMHUHU, OCHOBHBIE 3aKOHBI
XUMHUYECKON KUHETHKHU.

Ymemo:

- IPOM3BOJIUTH PACUETHI: TAPAMETPOB TA30BBIX CMECEH, TEIUIOBBIX IPPEKTOB XUMUUECKUX
peakuuii, mapamMerpoB (a3oBOr0 W XMMHUYECKOTO PABHOBECHS, SJEKTPOJAHBIX IOTEHIMAJIOB,
ANEKTPOJIBIKYIIEH CHUIBI (3. . C.) TAIhbBAHUYECKHUX DJIEMEHTOB, KHHETHYECKUX IMMapaMeTPOB U
CKOPOCTH XUMUYECKUX PEAKIUM;

— CTPOUTH (Pa30BbIE THATPAMMEBI;

- HaxXOJUTh B CIPAaBOYHOM JIUTEpaType, KOMIBIOTEPHBIX 0a3aX MJaHHBIX M CETAX
nokasareiay (pU3MKO-XUMHUECKUX CBOMCTB BEIIECTB.

Bnaoemp:

- MNOHSATUMHBIM amnmnapaTtoM B 00JacTH XUMHYECKONW TEPMOAMHAMUKH, SJIEKTPOXUMUU U
XUMHUYECKON KUHETHKU.

3. Kpatkoe cogepxaHue U CUUIINHBI
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Mooynes 1. Beedenue 6 XumuyecKkyo mepmoOUHaMUKy.

1.1. OcHOBHBIE 3a7a4yul XMUMHYECKOW TEPMOAMHAMHUKH. TEpMOJIMHAMHYECKHUE IapaMeTphI.
OtkpplTas, 3aMKHyTas U M30JMPOBAHHAs CHUCTEMbl. OKCTEHCUBHbIE M HWHTCHCUBHbBIC
TEPMOJUHAMMYECKHE MapaMeTpsl. BHyTpeHHsAs sHeprus. llepBblii 3aKOH TEpMOAMHAMHUKH.
OyHKIUS SHTATBIUUA. TermnoBoil AP(PeKT XMMUYECKOH peaklUuu MpH TOCTOSHHOM JaBJICHUH,
IIOCTOSIHHOM 00BbEME U IOCTOSHHOM TeMmmepaType. TepMoxumuuyeckue ypaBHEHHs. TerioTsl
oOpa3oBaHus U cropanus. CTaHJapTHBIE COCTOSIHUS U CTaHJapTHBIE TEIJIOTHI. DHEPIHs pa3pbiBa
XUMHYECKOH cBsi3U. PacueT TennoBbix 3¢ (eKkToB peakuuii o TEeIIOTaM CropaHus, 00pa3oBaHMs
U DSHepruil paspeiBa cBA3U. 3akoH I'ecca u Tepmoxumus. TemnoemkocTs. TemmoeMkocTh
UICANBHOIO Ta3a. TelIoeMKOCTM OJHOATOMHBIX M MHOIOATOMHBIX Ta30B. 3aBUCHUMOCThb
TEIUIOEMKOCTH M SHTAJBIIMK BEIIECTBA OT TEMIEepaTypbl. 3aBUCUMOCThH TEIUIOBBIX 3(P(PEKTOB
XMMHUYECKHX peakluil oT Temneparypsl, ypaBHeHue Kupxrogoa.

1.2. Bropoii 3akon TepmoauHamuku. OOpatumbie U HeoOpaTuMble Tpolecchl. Hampasienue
CaMOIIPOM3BOJIBHOTO IIpoLecca B M30JIMPOBAaHHON cucTteMe. CTaTucTudeckas IMpUpoja BTOPOTo
3aKOHA TEPMOAMHAMUKHU. DHTPOIHUSA. DHTPONUS UJI€ANbHOIO KPUCTAIUIA. DHTPOIUS UI€aIbHOIO
rasa. MI3MeHeHHUs! >HTPONMM IPHU MOCTOSHHOM O0bEMEe M IOCTOSHHOM JaBiieHHH. V3MeHeHue
SHTPONHU B HEOOPATUMBIX MPOLIECCaX.

1.3. Tepmonunamuueckue ¢pyHkiuu. CBoOOAHAs SHEPTUS U MaKcuManbHas pabora. CBoOoIHAS
sHeprusi I'mb606ca u I'enbmrosiblia. YciioBUS CaMOIPOU3BOJIBHOIO IMPOTEKAHMsS Ipoliecca Mpu
NOCTOSIHHBIX P,V U p,T. Xumuueckuil noreHuuan. AKTUBHOCTb. TepMOINHAMUYECKUE PACUETHI.
Mooynv 2. Xumuueckoe u ghazogoe pagnogecusi.

2.1. OOpaTUMOCTh XMMHUYECKUX peakuuil. XMMHUYECKoe paBHOBECHE. YCJIOBUS XMMUYECKOIO
paBHOBECHSI B TOMO- M T€TEPOreHHBIX cucTeMax. [ nyOmHa mporexaHus mpoueccoB. CTeneHb
npespauieHus. KoHcranta paBHoBecus. DakTopbl, BIHAIOIIAE Ha BEJIMYMHY KOHCTaHTBI
paBHOBecus. CMmeleHue IMOoJIOKEHUsT paBHOBecus. [IpuHIun mnoaBuKHOro paBHoBecus Jle
Hlatense-bpayna. CrangaptHast cBOOOIHAS SHEPTUsl.

2.2. ®a30BbIc paBHOBECHS. TeIUIOTH KUIICHUS W IUIaBJICHHS. TepMmudeckuii anamu3. [IpaBmio
¢az3 Iub6ca. Crenenp cBOOOJBI, BapHAHTHOCTb cucTeMbl. (DazoBble  JUArpaMMBbI
OJIHOKOMIIOHEHTHBIX cucteM. @a3oBble paBHOBecuss Ha PT-amarpamme. AHamuTHueckoe
onucanue Kpusblx Ha PT-muarpamme. PT-guarpamma Boxabl. @a3oBbie moiid. TpoiiHas TouKa.
MertactaOuibHble cocTosiHUS. PazoBble epexoabl nepBoro poaa. PT-auarpamMma cepsl.

2.3. ®azoBble auarpammbl 1ByXkoMnoHeHTHBIX cucteM. PT, TX u PX-mpoekmun, TX u PX-
ceueHusa. KonaeHcupoBaHHble cucTeMbl. OCHOBHBIE THUIBI JUarpaMM JABYXKOMIIOHEHTHBIX
cucteM (DBTEKTHKA, KOHTPYIHTHO U MHKOHTPYIHTHO IUIABSIINECS COCIUHEHHsI, OTPAHUYECHHBIE
U HEOrpaHWYEHHBIE TBepJble pacTBophl). IlpuMeHnenue mpasuia a3 K JBYXKOMIIOHEHTHBIM
cucremaM. COCTaB U OTHOCUTENIbHBIE KOJIMYECTBA PaBHOBECHBIX (ha3.

Mopnyns 3. PactBopbl.

3.1. HacslieHHbli pacTBOp U pacTBOPUMOCTb. J[Marpamma cUCTEMBI COJbBOJA (HA MpUMEpe
Na;SO4-H20). 3aBUCHMOCTH pPacTBOPHUMOCTH OT TeMmmepaTypbl. (DakTopbl, BIUSAIOIIAE Ha
pactBopuMocTh. KproruapaTtHas Todka.

JlaBneHue HaChIMEHHBIX NapoB Haj pacTBopoM. PX u TX-mmarpammsl i pacTBOPOB THIA
KUAKOCTb-KUAKOCTb. 3akoH Payns. MneanpHelil pactBop. PT-nuarpammel BoAsl U pacTBIOPOB.
[TpaBuiio ¢a3 ans pacTBOPOB.

Komnuratusuable cBoiicTBa pacTBOpoB. Kpno u 30ymuockonus. OcMOC U OCMOTHYECKOE
naBieHue.  TepmoamHamudeckoe  obOocHoBaHue 3akoHa Bantlodpda. Omnpenenenue
MOJIEKYJISIPHBIX MacC OPraHU4YeCKUX COEIMHEHUI Ha OCHOBAHNUHU CBOMCTB pacTBOPOB.

3.2. BsaumogeiictBue pactBoputrens ¢ BemecTBOM. CorpBaranus KaTHOHA W aHHOHA.
KonnuratuBHble CBOMCTBa pacTBOPOB  BJEKTPOJUTOB. M3oToHMueckHil  KOX(pPHUIIMEHT.
AKTUBHOCTH U KOI(PGUIHMEHTH aKTUBHOCTH. CTENMEeHb JJICKTPOIUTHYCCKON JIUCCOIMAIIIH.
CunbHble U cnabble 37ekTposnThl. KoHcTanTa aucconuanuu ciaadbix 31eKTpoiauToB. CrocoOsl
CMEIIIeHUs paBHOBECHS. PacTBOPBI CUIIBHBIX AJIEKTPOIUTOB. MIOHHBIE Maphl, aKTUBHOCTh, MOHHAS
cuia pactBopa. ManopactBopumele coiu. IIpousBeaenue pactBopuMocTd. CrocoOsl
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MOHMIKEHUS U MOBBIIIEHUS PACTBOPUMOCTH.
3.3. Teopuu kuciot u ocHoBaHui. ABTonmporonu3. MoHHoe npousBeacHue Boabl. CHIIbHBIC U
cinabple KUCIOTHL. PaKTOpbI, ONpENesIoNe CUily KUCIOoT. KoHIEHTpaus MOHOB BOJOPO/A.
pH. I'unpatupoBaHHbIe KATHOHBI, KaK IPUMEp CIa0bIX KUCIOT. ['uaponus cosneid, 00pa3oBaHHBIX
CHJIBHOW KHCJIOTOM M ciabbiM ocHoBaHHMeM. KoHcTaHta u cremeHb Tuaponusa. DakTopsl,
BIMSIOIIME Ha CTENeHb rujapoiusza. ['maponus coseid, oOpa3oBaHHBIX CJIA0OM KHUCIOTOM u
CHJIBHBIM OCHOBaHHEM. [ uaponu3 comneil cnadbix KUCIOT U OCHOBaHM. O0pa3oBaHMe KJIaCTEPOB
npu rugpoinuse. bydepHsie pacTBopsI.

Mooyne 4. Memoowbl ouucmxu seujecms.

4.1. TepMoIWHAMHYECKHE AaCIEKThI TOJY4YeHHS "aOCOJMIOTHO YHCTHIX BemecTB". MeTomabl
OUMCTKHM TBEPABIX M JKUAKUX BemiecTB. Ilepekpucramnumzauusa us3 pactBopa (cBizb ¢ TX-
arpaMMoi cucteMsl coibBoga). Koadduuuent pacnpenenenus npumeceil. CoocakieHue,
aacopbuus, okkmro3us. Kpucrammusanus u3 pacruiaBa (TX-guarpammer). 3oHHas 1uaBka. TX-
JyarpaMma CHCTeMbl >KMIKOCTbIap, auctwuianus. Koapduuuent pacnpenenenus. Bo3roska,
PT-muarpaMMbl TIeperoHsieMbIX BEIIECTB. TpaHCIOPTHBIE peakmuu. Xpomororpadus wu
aacopOuus. Jkcrpakuus. Monnslil oomen. Koadduiment pacnpenenenus.

Mooynv 5. Beeoenue 6 snekmpoxumuio.

5.1.  OKHCAUTENbHOBOCCTAHOBUTENBHBIE IPOLECCHl U CTeNeHb OKUcieHus. ComnpsKeHHbIE
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHBIE Iapbl B  pacTBOpax. OJIEKTPOJABIIKYILIME CUIBl U
3JIEKTPOJHbIE MOTeHUUaAbl. OOpaTUMble 3JIEMEHTHI, XMMHUYECKas U 3JIEKTpUYECKas SHEpPrHsl.
XuMuyeckass M d3JeKTpuueckas dsHeprus. KoHIEHTpanuoHHbIM 3ieMeHT. OKHUCIUTENbHO-
BOCCTAHOBUTENBbHBIN noTeHiual. CraHgapTHBId NOTEHLUAN. OJEKTPOJHBIE IOTEHIIHAIBI.
BonopoaHblii, KalOMeNnbHBIN U XJI0pCcepeOpsIHBIN JIEKTPOIBI.

5.2. CranznapTHble JI€KTpOJHbIE MOTeHUMaNbl. OlpeneseHue HaNpaBIeHUs] OKUCIUTEIbHO-
BoccTaHoBuTeNbHbIX peakiuil. DJC, DG, koHcranTa paBHOBecus. Juarpammbl Jlatumepa u
®pocra. YpaBHenue HepHcTa (TepMoauHaMudeckuii BbIBOK). Pacuer moTeHIManoB XMMHYECKUX
peakuuii: BausiHue pH, koMIuiekcooOpazoBaHusi, 00pa30BaHUs MAJIOPACTBOPUMBIX COEIUHEHUH.
Juarpammsl "E-pH". Dnextponus pactBopoB u pacmiiaBoB. Mcrounuku Toka. I'anbBannueckue
AJIEMEHTBL. AKKYMYJATOPbI. TOMIMBHBIE JIEMEHTHI.

Mooyns 6. Beedenue 6 xumuuecKkyio KUHemuxy.

6.1. TIpenver xumuveckoil KuHeTHKHA. COOTHOIIEHNE KHHETUKH U TepMOauHaMuKu. CpenHsisi u
WUCTHUHHAsI CKOPOCTb pEaKIMH. 3aKOH JAeicTByromux wmacc. I[lopsmok M MOJEKyJIspHOCTb
peakunu. Kunernueckue ypaBHeHus. MeToasl omnpezaeneHus nopsijaka peakinuu. Koncranta
ckopoctu. KuHetnueckuil BBIBOJI KOHCTaHTHI paBHOBecHs. KuHeTHka o0paTUMBIX peakIvid.

6.2. 3aBUCHMOCTH CKOPOCTH pEaKIMH OT TemIepaTypsl. Pacnpenenenue MakcBerna--
bonbumana. VYpaBHeHue AppeHuyca. Teopuss aKkTUBHBIX COyJapeHHH. AKTHUBHPOBaHHBIN
KoMIuieKkc. [IoHsATHE O MOBEPXHOCTHM MOTEHUMAIbHOW IHEPrHM, KOOpAUHATE U Mpoduie myTu
peakuuu. CootHomenue E, u [1 H Crepudeckuil daxkrop. DHTponus aktuBanuu. CIOXHBIE U
3JIEMEHTApHbIE pEeaKLUU, JUMUTHUPYIOLIAs CTa U

6.3. CkopocTh mpoliecca M HPUPOAA PEarupyrolMx YacTHUIl: PeaklUu MEXIY MOJIEKYJIaMHu,
panukanaMu u HoHamMu. ['oMo- 1 rereponuTHueckuii pacnai. [Ipomeccsl, mporekatonre mo Syl
u  Sy2-mexanmsmam. [lapamnensHble  mpouecchl. MeToa  KOHKYPUPYIOIIMX — peakiuil.
ITocnenoBaBTenbHble  peakuuu. IIpoMexyTouHelii mnpoaykr. MeTon KBa3WCTalMOHAPHBIX
KoHIeHTpauuil. Llennbie peakuuu. Katanus. 'oMoreHHbIN KaTanus B ra30BOW M KHUIKOH (azax.
MexaHn3M KHCIOTHOOCHOBHOTO Kartanu3a. [ereporeHHblid Karanu3. SBieHuss copOuuu -
necop6uuu. V3MeHeHHe SHEepruu CBS3U MOJIEKYJ NMpH COPOIUH, TUCCOIMATUBHAS COPOLIMSL.
Peakuuu JIsarmiopa-Xunmensyaa u Ones-Puaena. Katanuzatopsl 1 HHTHOUTOPHI XUMUYECKUX
peakuuii. MexaHu3M M KHHETHKA peakifii B TOMO U FeTepOreHHbIX cucreMax. O0mue cBeieHus
0 KHHETHKe TBepaodazHeix mnporeccoB. JAuddy3uoHHO JTUMUTHPYIOIIHMECS IPOIIECCHI.
3apojpliiieodopa3zoBaHue.

4. O0beM y4eOHOH M CUMIINHBI

‘ Buabl yueOHoii padoThl ‘ B 3a4yeTHBIX ‘ B akaaem. ‘
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eIMHHUIAX yacax
O0mas TpPyA0eMKOCTh JUCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KontakThHas pa6ora (KP): 1,8 64
Ulexuuu (Jlek) 0,9 32
[TpakTuueckue 3austus (I13) 0,9 32
CamocrositesibHas padora (CP): 1,2 44

Bujx KoHTpOJISE:

3a4yer ¢ OLEHKOM’

N B 3ayernbix | B acTpoHomMm.
Buabl yueOHoii padoTsl
eTMHHUIAX yacax
O0mas TpPyA0eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IUIAHY 3 81
KonTakTHas padora (KP): 1,3 49
Jlexmum (Jlek) 0,9 24,5
[TpaxTrueckue 3ausatus (I13) 0,9 24,5
CamocrositesbHas padora (CP): 1,2 32

Bua koHTpOJIA:

3a4yer ¢ OLEHKOM

AHHOTanus padouyel mporpaMmsbl TUCIUTLTAHBI
«XHMHS YJIEMEHTOB»

1. HeauaucuunJIMHBI

®dopmupoBaHUe y 00YyJaIOIIMXCSl OCHOBHBIX TMOHSATHN, 3HAHUW M HABBIKOB B OMHUCAHUU

CBOICTB BEIIIECTB HAa OCHOBE 3aKOHOMCpHOCTefI, BBITCKAIOIUX H3 MEPHUOANYCCKOI'0 3aKOHA U

[TeproaruecKOHCUCTEMBI JIEMEHTOB
2.
MOJIZKeH

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

B pe3yJjbTaTe H3YYCHUSA TUCHUIIIMHBI oﬁyqammm?ica Mo nmporpamMme CricliuaJIuTera

dopmupyembie KOMIETEHIIHUU

NuaukaTopsbl JOCTHKEHUs] KOMIIETEHIUH

'YK-8. CnocoOeH co3faBath U MOAIEPKHUBAThH
0e30macHbIe YCIOBUS KU3HEICSITEIbHOCTH, B
TOM YHCIIE TPU BO3HUKHOBEHHH YPE3BBIYAHBIX
CUTyalHi

YK-8.1. Ananuzupyet ¢pakTopsl BpeIHOTO
BITVISTHHSI DJIEMEHTOB CPE/Ibl OOMTaHUS
(TEXHUYECKHX CPEACTB, TEXHOIOTHYECKHX
MPOLIECCOB, MATEPHUAJIOB, 3JTaHUI 1
COOpPY>KEHHH, IPUPOAHBIX U COLMATBHBIX
SIBJICHU)

ITK-1-1. CriocobeH miuaHupoBaTh padboTy U
BHIOMPATH a/IEKBATHBIE METO/Ibl PEIICHUS
HAy4HO-UCCIIEA0BATENbCKUX 3a/a4 B
BHIOpaHHON 00J1aCTH XUMUH, XUMUYECKOM
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-n.1 CocrasiseT 001U IIaH
MCCIIEIOBAHUS M JIETalbHbIC IJIAHBI OTACIbHBIX]
cTaaui

IK-1-n.2 BeiGupaer 3xciepuMeHTaIbHbIEe U
[pPacueTHO-TEOPETHUECKHE METO bl PEIICHUS
IMOCTABJICHHOM 3aJJa4M UCXO U3 UMCIOIIUXCS
MaTepHUaTbHBIX M BPEMEHHBIX PECYPCOB

IMK-3-1. CrtocoOeH Ha OCHOBE KPUTHIECKOTO
aHaim3a peszyinbratoB HUP u HUOKP
OLICHUBATh MEPCIIEKTUBBI X MPAKTUYECKOTO
MPUMEHEHUS U MPOJIOJHKEHUS paboT B
BbIOpaHHOW 00J1aCTH XUMHUH, XUMHUYECKON
TEXHOJIOTUH UM CMEKHBIX C XMMHUEH HayKax

IMK-3-n1.2 OnpenensieT BO3SMOXHBIE
HaIpaBJICHUS Pa3BUTHUS pabOT U MEPCHIEKTHBBI
MPAaKTHYECKOTO TIPUMEHEHUS TIOTYIEHHBIX
pe3yabTaToB

3uameo:

B )KU3HHU COBPEMCHHOI'O O6I].[€CTBa;

POJIb XUMHUHU B €CTCCTBO3HAHWH, €€ CBA3b C APYTUMH €CTCCTBCHHBIMH HaAYKaMH, 3HAYCHUE

99




- NPaKTUYeCKOE W Hay4YHOE 3HAYEHUE OSJIEMEHTOB TMOATPYNNBl U 00pa3yeMbIX HMH
COCIUHCHMI,
- KJIacCU(UKALUIO XUMUYECKHX 3JIEMEHTOB IO 3JIEKTPOHHOH KOH(HUTypaluu BaJICHTHOTO
CJI04.

Ymemn:
- COIOCTAaBJIATh (PU3NYECKHE U XUMHUECKUE CBOICTBA POCTHIX BEIIECTB, 00pa3yeMbIX
3JIEMEHTaMH JIaHHOM MOATPYIIIIbI;
- OTIpPEeIATh PEAKIIMOHHYIO CIIOCOOHOCTh HEOPTraHMUECKUX COCTUHEHHIA;
- BUJIETh CBSI3b U PA3INYME MEX]Yy KJIACCaMU HEOPraHUYECKUX COEIMHEHUII;
- CaMOCTOSITENIbHO OCYILIECTBIISTH OCHOBHBIE IPUEMBI paOOThI B XUMHUYECKON
nabopaTtopuu, IIAHUPOBATh CUHTE3 TPEOYEMOr0 COSMHEHHS.

Bnaoemu:
- HaBbIKAMU TEXHUKHU J1a00paTOPHOTO SKCIIEPUMEHTA,
- 3aKOHOMEPHOCTSIMU B U3MEHEHUHU (PU3HMUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX
BEILECTB C YYETOM CTPOCHMS UX aTOMOB U MOJIEKYJI, KpUCTAJUNINYECKON CTPYKTYPBHI;
- OCHOBHBIMM MPUHILIMIIAMHA ¥ METOJ0JIOTMEN HEOPIraHMYECKOTO CUHTE3A;
- 3HAHUSAMU XUMHUYECKUX U (PU3NYECKUX CBOMCTB BEIIECTB M UX COCTUHEHUM TS
obecrnieueHns 0€30MacCHOCTH JKU3HEIEATEIbHOCTH.

3. Kpatkoe coep:xaHue AU CHUIIAHBI

Mopnynsl. [lepuoandeckuii 3aK0OH KaKk OCHOBa XMMUYECKON CUCTEMATHKH.
CrpyKTypa NMEepHOJUYECKONW CHUCTEMbI. DTalbl Pa3BUTHUs MEPUOJUYECKOro 3akoHa. Ilepuonsl u
rpynnbl. DnekTpoHHas aHanorus. KaitHocummerpusa. OpOutanbHble paguychl. Bropuunas u
BHYTPEHHSS NepUOoANYHOCTb. Kitaccupukanys XuMHUUECKHUX 3JIEMEHTOB 110 TUITY U 3aCEJIEHHOCTU
AIIEKTPOHHBIX OpOUTasIeH.
Monyns2. O630p CBOWMCTB 3JIEMEHTOB U UX COCMHEHUH 110 TIEPHOAMYECKON CHCTEME.
OO0mas xapakTepUCTHUKa JJIEKTPOHHOTO CTPOCHHUS, HAXOXKICHHE B TEPUOJAMYECKOI CHCTEeMe.
XapakTepucTUKa CTETIeHEN OKUCIEHHUS B 3aBUCUMOCTH OT MecTa (IT0JIOKEHUS B MEPUOJUYECKON
CHUCTEME), XapaKTepHCTUKa KOOPAMHALMOHHBIX uucen. PacnpoctpaHeHue B mpupoJe.
@u3nyecKue CBOMCTBA, ArperaTHbIE COCTOSIHUS, LBET. XHMUYECKUE CBOWCTBA: TpaHUIA B
NEPUOANYECKON CHUCTEME MEXAY MeTallaMd M HEMETAJUIAMH, B3aUMOJEHCTBUE MEXKIY
AJIEMEHTAaMH C TOYKM 3PEHHUS PACIHOJIOKEHHUS B TaOJMIlE, COOTHOILIEHUE C IHEPrHeH CBS3U.
XapaKTepHble CTENICHU OKUCIIEHUS JJIS DJIEMEHTOB TJIaBHBIX U M0OOUHBIX noarpymni. [ToBenenue
COCIMHEHUN C HEYCTOMYMBOW CTeneHblo okucieHus. CpaBHEHHWE CBOWCTB COEIWHEHUIA
AJIEMEHTOB TJIABHOW M MOOOYHOM MOATPYNN B pa3HBIX CTENEHSIX OKUCIeHus. BzanmoneiicTBue
METAaJJIOB ¢ BOJOM. B3anMoneicTBre akKTUBHBIX HEMETAJIJIOB C BOJOM.
Monyns 3. p —snementsl [II-VIII rpynm, s — snemenTs! I-11 rpymm, d — snements! I-VIII rpynmsl,
f — anementst I rpymms.
Peakiun ¢ KuclIOTaMM - HEOKUCIUTENAMH, Mienoubto d-snmemeHtoB IV u V nepuonos.
Bonoponusie coequnenus (coieobpa3oBaHue, IepexoaHbie, METaNIO00pa3HbIe, TOJIUMEPHEIE,
neryuue). ['anoniHple coeMHeHNs, UX Kiaccu(UKalus 1Mo OTHOLICHHIO K Boje. I'anoreHuanble
KOMIUIEKCBI, MX YCTOWYHMBOCTh M KOOPJMHALMOHHOE YHCIO B 3aBUCUMOCTHM OT MeETaula U
rajoreHuI-uoHa. OKcubl M TUAPOKCHUIbl. CHOCOOHOCTh K TOJIMMEPHU3AlUUd OKCOHMOHOB JUIA
3JIEMEHTOB TJ1aBHOU (Ha mpuMepe psaa Si- P — S - C1) u nobouHoii (Ha mpumepe psaa Sc - Ti - V
- Cr) rpyni.
Monyns 4. XuMHuU€eCcKOe MPOU3BOJCTBO U OXPaHa OKPYKArOLIEH CpeIbl.
[Tpo6nemb! sxonorur. OCHOBHBIE HANPaBICHHUS PA3BUTHUS COBPEMEHHOTO KPYIMHOTOHHA)KHOTO
XMMHYECKOTO TMPOU3BOJACTBA. BpenHple BemecTBa B XMMHUYECKOW MPOMBIIIJIEHHOCTH: OTXOJIbI
XUMHUYECKOIO MPOU3BOJCTBA, 3arpPsI3HEHUE IIOYBBI, BOJBI, BO3/1yXd, BO3JCHCTBUE HA OPraHU3M
yenoBeka. CrocoObl OYHCTKM OTpaOOTaHHBIX Ta30B M BOJbL. be30TXoAHOE XUMHUYECKOe
IIPOU3BOCTBO

4. O0beM y4eOHOHAUCHUILIUHBI
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Bcero |1 cemecTp|2 cemecTp
Buabl yueOHoii padoTsl 3a4. en./ | 3a4. ea./ | 3ad. ex./
aK.4yac aK.yac aK.4yac
OO01asi TPY/I0€MKOCTD TUCHHILTHHBI 10 Y4eOHOMY IUIaHY 5/180 3/108 2/72
KonrakThas padora (KP): 2,7/96,6 | 1,3/48,4 | 1,3/48,4
Ulexrn (JIek) 1,8/64 0,9/32 0,9/32
[Mpaktuyeckue 3ansatus (I13) 0,9/32 0,4/16 0,4/16
CamocTosiTeibHast pabora (CP): 1,3/48 0,7/24 0,7/24
Buj KOHTPOJIA: 3a4€T ¢ OLEeHKOI/IK3aMeH 1/36 3a0 IK3
Bcero |1 cemecTp|2 cemecTp
Buabl yueOHo# padoThl 3a4. ea./ | 3a4. ex./ | 3a4. ea./
acTp.yac | acTp.yac | acTp.4yac
O0uIast TPY/10eMKOCTh TUCIHUIUIMHBI 10 Y4e0HOMY ILUIAHY 5/135 3/81 2/54
KonrakThas padora (KP): 2,7/724 | 1,3/36,3 | 1,3/36,3
Ulexriu (JIek) 1,8/48 0,9/24 0,9/24
[Mpaktuyeckue 3ansatus (I13) 0,9/24 0,4/12 0,4/12
CamocrositebHas padora (CP): 1,3/36 0,7/18 0,7/18
Bu KOHTPOJISA: 3a4eT ¢ OUEHKO/IK3aMeH 1/27 3a0 K3

AHHOTanus pabouyei mporpaMmsbl TACIUTLTAHBI
«udopMannoHHble TEXHOJOTHU B HAYYHOI 1eSITEJIbHOCTH CIENUATUCTOB XUMHUKOB)

1. HeauaucuunJIMHBI

- TMOArOTOBKA CTYJICHTOB B
JESITCIIbHOCTH, TPUBUTHE HABBIKOB CaMOCTOST
pa3IMYHBIX UCTOYHHKAX

2. B pe3yabTaTe M3y4eHHs TMCHHNIHHBI
JOJI3KEH

Obnadams CIETYIONUMU KOMITETCHIIMSIMU:

obnmacth  MHGOPMAIIMOHHOTO

COIIPOBOXKACHUS  HAYYHOU
€JIBHOTO TIOMCKAa XWMHUYECKOW WH(pOpMalnuu B

00yYaIOIIMIICSI TI0 MPOrpaMMe CHelaJIuTeTa

dopmupyembie KOMIETEHIIUU

NuaukaTopsbl JOCTHKEHUs] KOMIIETEHIUH

YK-6. CiocobeH onpenensiTh U peaan30BbIBaTh
MPUOPUTETBI COOCTBEHHOW JEATEIBHOCTH H
CIIOCOOBI €€ COBEPIICHCTBOBAHMS HAa OCHOBE
CaMOOLIEHKH M 00pa3oBaHUs B TeueHHE Bcel
PKU3HH

YK-6.1. OuenuBaer CBOU pecypcsl U UX
mpenensl (JITYHOCTHBIE, CUTYaTUBHEIE,
BpPEMEHHBIE), ONITUMAJIBHO UX UCHOJb3YET JUIs
YCIICIITHOTO BBITIOJTHEHUS IOPYIEHHOTO 33 JaHHS

IIK-1-u Cnoco0GeH mmaHupoBaTh pPaboOTy H

BbIOWpATh  a/leKBaTHbIE METOABl  pEIICHUS
Hay4HO-MCCIIE0BATEIBCKUX 3a1a4 B
BbIOpaHHOW 00JacT XMMHUH, XUMHYECKOU

TEXHOJIOTHH WM CMEXKHBIX C XHUMHUEH HayKax

IMTK-1-n.2 BriGupaer sKcriepuMeHTaIbHbIE U
[pacueTHO-TEOPETUUECKHE METO/Ibl PEIICHUS
MOCTaBJIEHHON 3a/1a4¥ UCXO/S U3 UMEIOLINXCS
MaTepUaJIbHBIX U BPEMEHHBIX PECYPCOB

IMK-2-n CriocoOeH pOBOAUTH TATEHTHO-
MH(OPMAaLMOHHBIE NCCIIE0BAHMS B BBIOpaHHON
00J1aCTH XUMHH W/WJIM CMEXKHBIXHAYK

MK-2-n.1 [IpoBoaut MTOMCK
CHelUaTu3UPOBAHHON uH(popManuu B
MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX TaHHBIX

ITK-3-1 CriocoOeH Ha OCHOBE KPUTHIECKOTO
aHanu3a pesynbratoB HUP u HUOKP
OIICHUBAThH MEPCIIEKTUBBI X MPAKTUIECKOTO
MPUMEHEHHUS U TIPOIODKEHUS padoT B
BEIOpaHHOW 007IaCTH XUMHH, XUMHUYECKON
TEXHOJIOTHH MJIU CMEKHBIX C XUMHUEH HayKax

IMK-3-n.2 Omnpenenser BO3MOXKHbIE
HaIpaBJIEHUs Pa3BUTHUS padOT U NEPCIIEKTUBBI
MPaKTUYECKOrO IPUMEHEHHUS MTOJTyUYEHHBIX
pe3yabTaToB

B pesynbTaTe n3ydeHus TUCIUILUITMHBI 00 YJIarOITHICS JOMIKEH:
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3uamop:

- OCHOBHBIE COCTaBIIAIONIME NHPOPMALMOHHOTO O0ECIeUeHHs Ipoliecca CONPOBOXKICHUS
HAY4YHOH JIeTeIbHOCTH, HOHATUS U TEPMUHBI;

- OCHOBHBIE OTEUECTBEHHBIE U 3apy0eKHbIe HCTOYHUKH MPO(UIBHON HH(pOpMALINN;

- 00IIMe MPUHIMIIBI TOJTyYeHHsI, 00paOOTKU M aHAIN3a HAYYHOH HH(OpMAIHH.

Ymems:

- BBIJICJIATE ~ KOHKPETHblE  MH(MOPMALMOHHBIE  TEXHOJOIMH, HEOOXOAUMBIE UL
UH(POPMALIMOHHOTO 00eCIIeueH s pa3IMYHbIX HayYHbIX OTPEOHOCTEH;

- HAXOAUTh MPOPHUIBHYI0 WH(POPMALMIO B Pa3IMYHBIX OTCUECTBEHHBIX M 3apyOeKHBIX
UH(POPMALMOHHBIX MacCUBax;

- oOpabaTbiBaTh M aHAJU3UPOBaTh JAaHHBIE C 1EJIbI0 BbIIBIECHUS PEJIEBAaHTHOM
uHpOpMaLIUH.

Bnaoempw:

- 3HaHUSIMM O COBPEMEHHBIX AaBTOMATU3UPOBAaHHBIX  HMH()OPMAIMOHHO-ITOMCKOBBIX
cucremax (AUIIC), ux BO3MOXKHOCTSX, clI0oc00ax B3aMMOAEHCTBHSI C HUMU;

- NPAaKTUYECKUMU HaBBIKAMHA WH(POPMAIIMOHHOTO TIOMCKAa C TIOMOIIBIO TEXHOJOTHIMA
TEJIEKOMMYHHUKAIIMOHHOI'O 10CTyNa U IHTepHET-TeXHOJIOTuii;

- OCHOBHBIMH MOJIXOAAMHU JUIsI aHAJIM3a TOJYYEHHOW NaHHBIX M HUCIOJIb30BaHUS UX B
cBOEH poecCHOHAIEHON A TEIHbHOCTH.

3. Kpartkoe cofep:kaHHe Iy CUUIIJIHHBI

Mooynv 1. Beeoenue

Hayuno-rexuunueckas unpopmanusa (npumepsl HTU), knaccudukanus ucrounnkos HTU —
NepBUYHbBIE (CTAaThH, MATEHTHI, APYIHE BHUAbI NOJHOTEKCTOBBIX IMyONMKAlWK) U BTOPUYHBIC
(pedeparuBHbIe 0a3bl JAHHBIX, peepaTUBHBIC KYPHAIIbI, CIIPABOUYHUKH).

Mooyne2. Ymomaroe STN International. bubnuocpaguueckue 6aszvi Oannvix

O6mue cBenenuss o O6azax nanHeix (BJl) B pexume online B BJ[ STNInternational.
Knaccupukauus BJI. OcHoBHble KkomaHAbl s3blka Messenger. Jlormueckue ornepaTophl.
CuMBOIIBI yceueHUs W  TO3UIMOHHBIE omeparopbl. Kpurepuum BbiOopa peneBaHTHOM bBJI.
AJropuTM mpoBeneHus noucka B oubnmorpadpuyeckux b/l IMoustueobunnekcax. Basic Index.
CrnenumansusienHaekcbl. YuebusiebJl — Learning Chemical Abstracts (LCA), Learning Registry
(LReg), Learning CASReact — LCASReact.

Mooynw 3. Bubnuoepaguueckaab/l Chemical Abstracts
Oo6mmenpencrapnenusioonomorpaduueckoinb/IChemical Abstracts (CA).
IMeuatnoensaanueCA. DnektponnsiebJICAONCD (offline), BIACA, HCA, ZCA, CAPlus,
ZCAPlus, HCAPIlusuepe3STN  (online). Bo3MOXHOCTH TOMCKa MO  IUTHPOBAHHIO.
Peructpanmonnsie Homepa CAS (CAS RNs). KntoueBble cioBa U KOHTPOJIUpPYEMbIE TEPMUHBI.
Ponu n ux npumMeHenue.

Mooyne 4. Cmpykmypno-xumuueckue bJ] . B/[ Registry

CrpykrypHo-xumuueckoil ¢ain Registry. BJ] Registry xak ennnbiii ¢opMynbHBIN yka3aTelb K
B/l CA Ilpumep 3anmucu B bJl Registry. Ilouck mo mHOIHOMY XHUMHYECKOMY HAa3BaHHMIO.
Ocob6ennoctu cucremarnueckod HomeHKIaTypbl Chemical Abstracts Service. Ilomck mo
MOJIEKYJIsIpHOM (hopMmyIe (mopsaok Xuia), pparMeHTaM XMMUYeCcKoro Ha3BaHus, Ring System.
Mooy 5. Peoakmop STN Express 0ns cmpykmypHo2o noucka

Crpykrypusiit mouck B BJ[ STN. I'paduueckuit unrepdeiic STN Express-8. Iloctpoenue u
IpOBEpKa CTPYKTYpHBIX 3ampocoB. IlpencraBienue tayromepoB. OCHOBHBIE BHJIbI TOHCKOB.
Peakunonnas B[l CASREACT (mapping, marking)

Mooyno 6. Ilamenmuas unghopmayus 6 STN International u unvix ucmounuxax HTH.

[Tarentsl kak mnepBoucrounuku HTU. Ilpouenypa maTeHTOBaHHMS — 3asBKa, IyOJUKaIMs,
nateHT. Bpems nelictBus natenta. [IpaBoBoii cTaryc narenta. MexxayHapo/iHasi KjJacCupUKaus
u3zo0perenuii. [lareHTHOE CEMENCTRBO.

JlocTyn K MOJHBIM TEKCTaM MAaTEHTOB (OTKPBITHIM JOCTYI).
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EBpomnelickoe nareHTHoe BenoMmcTBO. IlatentHoe BemomctBo CIIIA. IlaTeHTHOE BEIOMCTBO
SImouun. IlatentHoe BeqomcTBO Poccuu — PocaTeHr.

[TaTeHTHBIE peCypCHI C JIMIICH3MOHHBIM BHJIOM JIOCTYTIA!

ITatenrusieb/I8 STN International.

[Marentnasb/] Questel Orbit.

Mooyne 1. Ungopmayuonno-nouckosas cucmema SciFinder, REAXYS, Web of Science

[ToHsATHE O MOMYJSAPHBIX CTPYKTYPHO-XMMHUYECKUX MOUCKOBBIX cucteMax SciFinder, Reaxys —
WH(OPMALIMOHHOE  HANOJIHEHWE, YacToTa  OOHOBIEHHUS, OCOOCHHOCTHM  uHTepdeiica.
basanannbixnaygnoromurupoBanus SciSearch (STN International), Web of Science (Web of
Knowledge). NmnakT-akropsl xypHanoB, Xupir uaaekc (h index). OcobeHHOCTH MOKCKA 110
[UTUPOBAHUIO B PA3IMYHBIX HHPOPMAIIMOHHBIX pecypcax.

Mooy 8. 3aknouenue

HcTOYHUKH TTOTHOTEKCTOBOM HH(POPMAIIIH JIJIsI XAMUKOB U XUMHUKOB-TEXHOJIOTOB.
B03MOXHOCTB ITOJIHOTEKCTOBOIO IOMCKA Ha caTax m3narenseT. Uto takoe ISSN xypHanos.
Karanoru BEH PAH u BUHUTU PAH B untepner. [louck nyOnukanuii ¢ MCrojib30BaHuEM

Google Scholar. ITouck crarell u3 HayyHBIX >KypHAJIOB C HMCHOJb30BaHHEM cucTeMbl CrossRef
(DOI).

4. O0beM y4eOHOH AU CUMIINHBI

. B 3auernbix | B akaxem.
Buabl yuedHoii padoThl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IUIAHY 2 72
KonTakTtHas padora (KP): 1,3 48
Ulexiuu (JIek) 0,4 16
[TpakTuueckue 3anstus (I13) 0,9 32
CamocrositesibHas padora (CP): 0,7 24
Buj koHTpOJIS: 3ader c oueHkoM

. B 3ayernbIx | B acTponom.
Buabl yueOHoii padorsl
eIMHHMIAX yacax
O0mas TpPyA0CMKOCTb JUCIHIIIHHBI 110 Y4eOHOMY IVIAHY 2 %4
KouraktHas pa6ora (KP): 1,3 36
Ulexiuu (JIek) 0,4 12
[MpaxTuueckue 3austus (I13) 0,9 24
CamocrositesibHas padora (CP): 0,7 18
Bua kouTpoJs: 3adeT ¢ OEHKOH

AHHOTanus pabodei MporpaMMbl TUCIHUTUIMHbI
«Peakuuu ¥ MeTOAbI OPraHUYECKON XUMUM»

1. HeauancunninHbI
— W3y4CHHWE COBPEMEHHBIX METOJOB W TOJXOJOB OPraHMYEeCKOTO CHHTE3a, a TaKxKe
(dbopMHpOBaHUE y CTYJJCHTOB 3HaHUHM M YMEHHUH, TO3BOJISIONIUX CAMOCTOATENIBHO JIAHUPOBATh U
OCYIIECTBIISITh KAaK TMPOCThIE, TaK M CJIOXHBIE MHOTOCTAJMHHBIE CHHTE3bl Pa3JIMIHBIX
OpPraHUYECKUX COeTMHEHUN
2. B pe3yabTaTe H3yuyeHHs THCHHUIIMHBI 00YYAIOUIMICS N0 MPOrpaMMe CleNHATHTETA
JOJIZKEH:
Obnadams CIETYIONTUMH KOMITETCHIIMSIMU:

DopmMupyemMbie KOMIIETEHIIUH NHaukaTopbl 10CTHKEHUSI KOMIIETeH M
'YK-2. CnocoGeH ynpasisTh mpoektoM Ha Beex [YK-2.2 Pa3pabarbiBaeT KOHIENIMIO MPOEKTA B
PTanax ero >KM3HEHHOTo ITUKJIa pamKax 0003HaYeHHOMI po0OJIEMBI:
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dbopmynupyer 1enab, 3agaud, OOOCHOBBIBAET
AKTYaJIbHOCTb, 3HAa4YUMOCTbD, OXKnaacMhbIC
pe3yibTaThl MW BO3MOXKHBIE  chepbl  UX
MPHUMCHCHUSA

'YK-2.3 [linanupyetr HeoOX0IMMBIE PECYPCHI, B
TOM YHUCJIC, C YIETOM UX 3aMEHIEMOCTH

'VK-6. CiocoOeH onpeaenaTh 1 peaTu30BbIBaTh
MPUOPHUTETH COOCTBEHHOH JEATEILHOCTU U
CIIOCOOBI €€ COBEPILIEHCTBOBAHMS Ha OCHOBE
CaMOOIICHKY U 00pa30BaHMsI B TCUCHHE BCEH
PKU3HU

VK-6.1. OrneHuBaeT CBOM peCypChl M UX
rpenessl (JITYHOCTHBIC, CUTYaTUBHBIE,
BpPEMEHHBIE), ONITUMAIILHO UX UCTIOJIB3YeT IS
YCTICIITHOTO BBITIOJTHEHUS TOPYYEHHOTO 3a/IaHuUs

YK-8. CnocobeH co3gaBath W TOIJEPKUBATH
0e30macHbIe YCIOBUS JKHU3HEICSTENbHOCTH, B
TOM YHMCJIE P BO3HUKHOBEHUH YPE3BbIUAIHBIX
CATyalui

'YK-8.3. BrisiBnsieT npo0iieMbl, CBSI3aHHBIE €
HapyIHICHUSIMUA TEXHUKU 0€30M1acCHOCTH Ha
pabouem MecTe; MpeIaracT MEepONpHUsITHIX 110
NpEeTOTBPALICHUIO YPE3BbIYAHBIX CUTYalUH

IMK-1-n Crioco6eH iaHupoBaTh padoTy u
BBIOMPATH aJICKBATHBIE METO/BI PEIICHHS
HAyIHO-UCCIICI0BATENbCKUX 33134 B
BBIOpAHHOM 00JIACTH XUMUH, XUMUYECKOU
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

TTK-1-n1.1 Cocrasiser o0Umii rian
WCCIIENOBAHUS U AETABHBIE TUIAHBI OTIEIBHBIX
CTaIuN

ITK-3-1 CriocoOeH Ha OCHOBE KPUTUYECKOTO
ananu3a pesynbraroB HUP u HUOKP
OLICHUBATh MEPCIEKTUBBI X MPAKTUYECKOTO
MPUMEHEHHS U TIPOJIOJHKEHUS paboT B
BBIOpaHHOW 00J1aCTH XUMHUH, XUMHUYECKON
TEXHOJIOTUH WJIM CMEXKHEBIX C XUMHAEH HayKax

IMK-3-1.2 OnpenensieT BO3MOXKHBIC
HATIPABJICHUS Pa3BUTHS PaOOT U MEPCIICKTUBEI
MPAKTUYECKOrO IPUMEHEHUS TOTyYEHHBIX
PE3yIbTAaTOB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/11710ﬂ JOJIKCH

3name:

0a3oBbIC U ClICHUAJIBHBIC METOAbl OPraHUYCCKOTIO0 CUHTE3a, MCXAHU3MbI U 0COOEHHOCTHU

MMPOTCKAHUA BaKHEHIIINX CHHTETUYECKUX peaKHI/Iﬁ.

Ymems:

CJIO)KHOT'O CTPOCHUS

IJIAaHUPOBATH U OCYHIECTBJIATE CIIOKHBIC

OCYHICCTBJIATDH peTPOCI/IHTeTI/I‘leCKI/Iﬁ aHaJIN3 CTPYKTYPBI OPraHUYICCKUX COE€UHEHMI

no0upath Hanbosee yCrelHble MyTH CUHTE3a 11eJIEBO MOJIEKYJIbI;

MHOTO CTaHHfIHBIG CHUHTE3bI OPTaHUYCCKUX

COETMHEHUH CII0KHOTO CTPOEHHUS, padoTasi KaKk MHAWBUIYaJIbHO, TaK U B COCTaBE TPYIIIHI.

Braaoemus:

HaBBIKAMH CAMOCTOSITEIILHOM pabOTHI B O

3

. Kparkoe coaepxanueaucuunJInHbI

METO/0JIOTHEN COBPEMEHHOM OPraHU4YEeCKON XUMHUH M OPTraHUYECKOTO CUHTE3;
HAaBBIKAMH PETPOCUHTETUYECKOr0 aHAJIN3a U CUHTETUYECKOTO TUIAHUPOBAHHUS;

0J1aCTH TOHKOTO OpPTraHU4YE€CKOI'0 CUHTE3A.

Mooyno 1. Knaccugukayus u cmpoenue opeaHuieckux coeOuHeHutl
1.1. IIpenmeT opranmdeckoir xumMuu. OCOOEHHOCTU CTPOCHHUS YTIIEpOJHOTO ckeiera. [loHsTue

(GyHKIIMOHAIBHOW TPYIIIHI.

1.2. Onucanue OpraHMYECKUX MOJEKYN (METOJ BaJ€HTHBIX CBSA3€H M METOJA MOJEKYJISIMHBIX
opOuTtaneit). Moaens rubpuamzanuu AO, [1- u [1- cBsa3u. Teopus pezoHaHca.

1.3. DnextpoHHble 3(PQEKTh 3amecTUTENEH

WunykTHBHBIE M Me30MepHble 3()(EKTHI.

KOHHeHHHﬂ CTCIICHU OKUCJICHUA OJI OPraHUYCCKUX CoeHHHeHHﬁ.

1.4. CnektpanbHble MeTOJbI aHaiu3a B opranudeckoil xumuu (SIMP, Y®, UK). OcHoBHble
MPUHIIMIIBI, BO3MOXHOCTH METOAOB. Macc-ClieKTpoOMeTpusi Kak METOJl aHaJIh3a OpPraHu4eCKHX
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COCIMHEHUHN. PEHTIeHOCTPYKTYPHBIN aHAJIN3 OPraHUYECKUX COCIUHEHUHN.

Mooy 2. I[lpocmpancmeennoe cmpoerue opeanuyeckux coeournenuil. Cmepeoxumus.

2.1. Tlonarue o KoOHpOpPMALUAX U KOHPHUTypalUsIX OpraHUYecKux coenuHeHHid. CrocoOsl
n3o0paxkeHust Mojekyn (mpoexkunun Heilomena, ®umepa). Konpopmanum HUKIMYECKUX
COCIMHECHU.

2.2. DHa"HTHOMEpUS W auactepeomepus. Bumbl XxupaabHOCTH. AOCOTIOTHAS W OTHOCHUTEIbHAs
KoHpurypauuu. Me3zo-popmsl. CTrepeon3zoMeprsi B KAPKACHBIX CTPYKTYpax.

Mooynv 3. Kuciomsi u 0cHOBAHUS 8 OP2AHUYECKOU XUMUU.

3.1. IIporonutnueckas teopus bpéucrena-Jloypu. Cuna kucinor u ocHoBaHuil. [lonstue o
COIPSKCHHBIX OCHOBAHMSIX M COINPSDKCHHBIX KUCIIOTAaX. BiMsHME 3JEKTPOHHBIX M CTEPUYECKHUX
3¢ (eKTOB HA KUCIOTHOCTh. [[OHATHE KUHETUYECKOW KHCIIOTHOCTH.

3.2. Teopuss Jlptouca. JlonopHo-akuentonbie B3aumozeinctBus. Teopus KMKO Ilupcona.
[Tonspuzyemoctp HMOHOB U Mojekyld. Hykmeopunst u  snekrpodumnbl.  KoHkypeHuus
HYKICODUIBHOCTH M OCHOBHOCTH. Dakrophl, omnpexaensiomue Cuily HYKICOQUIOB U
IIEKTPOPHIIOB.

Mooyne 4. H3yuenue u onucanue mMexaHusmog opeanudeckux peaxyuu. Kunemuxa xumuveckux
peaxyuil.

4.1. CnocoOpl  ompesneraeHHUs  MeXaHU3MOB. PeakllMOHHOCIIOCOOHBIE  MHTEPMEAMATHI:
KapOOKaTHOHBI, KapOAaHHOHBI, PATUKAIIBI, KAPOCHBI, HUTPEHBI (CTAOMIBHOCTh U CHHTETUYECKHE
9KBHBaJIeHTHI). Heknaccuueckue kapOOKaTHOHBI.

4.2. CKOpoCTh peakuuu Kak (pyHKIHS HYKICO(DHUIBHOCTH M ANEKTPO(UIBHOCTH CyOCTPaTOB.
CpaBHEHUE KHHETUYECKUX [TapaMeTPOB /sl pa3HbIX (PYHKIIMOHAIBHBIX TPYIIL.

Mooyns 5. Hykneogunvrnoe 3amewenue y HacvlyyeHHO20 amoma y2nepooq.

5.1. MexaHu3Mbl HYKJIEO(DUIBHOrO 3aMmellieHus (OMMOJEKYISIpHBIE U MOHOMOJICKYJISPHBII).
[IpocTpaHcTBEHHBIE U 3IEKTPOHHBIE 3P GEKTHI. YXOIAIINE TPYIIIBI, TOHATHE HYKJICO()YTHOCTH U
anekTrpodyraoctu. Obparienue KoHdurypanuu 1 pauemusanus. Buyrpennuit 6apbep.

5.2. Paznuunble BHUABI HYKICOOWIOB. AMOUWICHTHBIE HYKJICOPHIBL. DIEKTPOPHILHOE
conerictBue. CTEpeOXUMUS PEAKIUN 3aMellieHUsI. AHXUMEPHOE COJEICTBHE.

Mooyns 6. Dnekmpoghunvroe npucoedunerue o KpaAmHoU C843U U SIAUMUHUPOBAHUE.

6.1. KpatHas cBs3b Kak Hykseouia. MexaHU3Mbl IPUCOEIUHEHUS, PaBUiI0 MapKOBHUKOBA U
ciiydau ero HapyuieHus. Tunsl anekTpoduinos. Katnonouausie unrepmeanatsl B AdE peakuusix.
Onuesble HOHBI. CTOPOHHNE HYKJIEO(DHUIIBI.

6.2. KatroHHbIE TTeperpynmupoBKU U IUKIU3AMNH. DIEKTPOPUIHLHOE MPUCOSTUHEHNE K JUECHAM
U IPYTUM COIPSDKEHHBIM CUCTEMAaM.

6.3. Peaknuu s>muMHHHpOBaHM, cpaBHeHHME MexaHW3MOB. [IpaBmio 3aiineBa. KonkypeHims
peaknuii 3aMeIeHus U AMUMUHUPOBAaHUS. DIMMUHUPOBaHKe o ["'opmany. DIMMUHUPOBAHHE 110
Koymy.

Mooyns 7. I[Ipucoedunenue no kapboHUIbHOU epynne.

7.1. KapOoHWJIbHbIE COEAMHEHMS M MX MPOU3BOJHBIE (All€TaJd, WMHUHBI, HUTPHJIBI) Kak
ANIEKTPOMIIBL: 00IIast XapakTepucTHKa. MeXaHU3Mbl HPUCOEIUHEHUS IO TOJISIPU30BAHHBIM
KpaTHBIM CBSI3IM. DJIEKTPOHHBIE U MpocTpaHCTBeHHbIE AP dekThl. OOpaTMOe MPUCOEANMHEHHE,
KpUTEPHH 00PaTUMOCTH.

7.2. Terepoatomuble HykJIeobunsl. [lomyueHne u pa3nokeHWE aleTajed, THoaleTaIeH,
ocHoBanuii Hudda.

7.3. IlpousBomHbIE KapOOHOBBIX KHCIOT. Peaknus stepudmkammu. Amuwmmpoanue O-, N-, S-
HYKJI€0(DUIIOB.

7.4. C-myxieoduiisl, TmpucoenuHeHne KapOaHnoHoB. OOpameHue momsapHocTH 1o Kopu-
3eebaxy. beH30MHOBas KOHACHCAIHSL.

7.5. PeaktuBsl ['puHbsApa 1 MTUTHHOPraHUYECKUE COETMHEHUS KaK HYKI€O(UIIbI.

7.6. Keto-eHOnbHas TayTOMepusi, IOJIyY€HHE EHOJSATOB, CPaBHEHHME HX HYKJICO(UIBHOCTH.
AnpnonbHas koHaeHcarusa. CinoxxHorhupHas konaeHcarus Kisitzena.

7.8. IlepekpecTHas anbpAojbHas KoHAeHcauus. HampaBineHHas KoHJEHcalMsl, CTEPEOXHMHUS
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peakuun. IlpaBuno Kpama, mopens ®denkuna-Ana. CUIUIEHONATHI U JUTHEBBIE EHOJSTHI.
Peakmus Mykasmbl. EHamMmuHbI Kak Hykiieoduisl. Peakiius Manamxa.

7.9. Ipucoenunenue wuaoB (ocdopa u ceprbl. Peakuus Buttura u poacTBEHHBIE PEAKIIHH.
Peruo- u crepeocenexktuBHOCTh. Peakiusa Kopu-YHalikoBckoro.

7.10. ComnpspkenHoe npucoenunenue. Peakuus Muxasinsa. Cyocrpatsl Muxasns B peakiusx C-C
coueTaHusl. AHHOHHAS MOJIMMEPHU3alUs aKIETITOPHBIX aJTKEHOB.

7.11. T'unpua-non xak Hykiaeoduin. BocctanoBneHne KapOOHWIBHBIX COSAMHEHHH 10 CIUPTOB U
aMUHOB.

Moonys 8. Inexmpogunvroe 3amewjerue 8 apoMamuyecKkom psaoy.

8.1. ApomarudHOCTh, oOmMe mnpeactaBieHus. I[IpaBwio Xiokkens. Jluarpammer @Ppocra.
Omnwucanue 6enzona B TepMuHax MMO. ApoMaTHuYHOCTH 3apsDKEHHBIX YaCTHI[ U T€TEPOLIUKIIOB.
SMP kak MeTOJ] OIEHKH apOMaTHYHOCTH. AHTHAPOMATUYHOCTb, CTPYKTYpPHBIE OCOOEHHOCTH
LUKINYECKUX TTOJUEHOB.

8.2. MexaHu3M 3JeKTpOPUILHOTO 3aMelleHus. THUMbl ANEKTPOPUIOB, PETHOCETECKTUBHOCTD
3amemieHus. Hampasisiromee  aeicTBue  3aMecTUTeNe. Y CTOMYMBOCTH — S-KOMIUIEKCOB.
CornacoBaHHOE U HECOTJIaCOBaHHOE JICHCTBUE 3aMECTUTENEH. AJKUIMPOBAHUE U allMJIMPOBAHUE
no ®punento-Kpadrey.

Mooyns 9. Hykneogunvroe 3amewernue 8 apomamuieckom psoy.

9.1. Mexanusm npucoeauHeHus-oTierienus. Kommuieke Meiizenrelimepa. AKTHBHOCTh
YXOMSIIUX TPYII B PeaKIHMIX 3aMELICHUS.

9.2. ApuHOBBIN MeXaHU3M. PernocenekTHBHOCTh 3aMELIEHUS B HEAKTUBUPOBAHHBIX CUCTEMAX.
9.3. BukapuosHoe 3amenienue Bogopoaa. Kunernueckue o0cCoOOEHHOCTH peakluu.

Mooynv 10. OcHosbl xumuu MemaiiopeaHU4ecKux coeOUHeHul.

10.1. JIutmii-, mMarauii-, Meab-, LUUHK-, KaJAMHil-, pTyTh-, LEPUHA-OPraHUUYECKUE COCAUHEHUS
(o6miee paccMoTpenue). [ -KoMIiekchbl mepexoJHbIX METAUIOB — OpOUTATIBLHOE PACCMOTPEHHE.
10.2.  Ilamnaguii-kataau3upyemble  peakiUud  KPOCC-COUYETaHUS. OCHOBHBIE  CTaguH
KaTAIMTHYECKUX [TUKIOB. PernocenekTnBHOCTh, TpeOOBaHUS K CyOCTpaTam.

10.3. Peakuum mnpucoeAMHEHUsT MO KpaTHBIM CBSI3(M, KaTalu3UpyeMble KOMILIEKCAaMHU
NEepEeXOJHbIX  MeTauloB.  TuraH-opranuueckue  peareHTbl.  Peakmus — Kynunkosuua.
[Tonumepusanus ankeHoB Ha KatanuzaTopax L{urnepy-Harra.

10.4. Mertare3uc aJIkeHOB ¥ €HUHOB: O0IIIME MTPEICTABICHUS, MEXAHU3M, XEMOCEIEKTHBHOCTb.
Mooyns 11. Paoukanvhvie peakyuu.

11.1. Uctounuku cBoOonHBIX pagukaioB. llenHoe pagukanbHOe 3amMenieHue. Knaccudukanus
pEareHToB.

11.2. PapukanbHOEe MPUCOEAMHEHHUE O KPaTHBIM CBsA3sAM. [IpuMepbl KaTaquTHUECKUX LMKIIOB.
Panukansusle peakuun C-C codeTanns. XeMo- U pErHOCeIeKTUBHOCTD IPUCOEANHEHHS.

11.3. BoccraHoBieHHE KpaTHBIX CBsA3ed MeTamuiamu. Tumbl cyOcTpaToB. BoccTaHoBieHue 1o
bepuy. [InHakOHOBOE BOCCTaHOBIIEHUE. ALIMJIONHOBAs! KOHICHCALUS.

Mooynv 12. CunxpoHnusie peakyuu.

12.1. CurmarporHbele TeperpynnupoBKH, OOIIMe MpPEACTaBICHUA. MexaHU3Mbl, OpOUTaIbHBIC
tpeboBanus. IleperpynmupoBku Knsiizena, Koyma. I[lpuammn coxpaneHus opOUTaIbHOM
CUMMETpPHHU.

12.2. Peakuusa Huibca-Anbrepa. OpOutanbHoe paccMoTpeHue. CtepeoXxumus. NEKTPOHHbBIE
TpeboBanus. DHI0-TIpaBuio Anbaepa. ['erepopeakuus unabca-Anpaepa.

12.3. Junonsiproe nmkionpucoennuenue. Tumsl 1,3-numnoneit u nunonspoduios. O30HOIH3.
12.4.  OcuoBbl (oroxumuu. [uarpammer S6aoHCKOrO. [2+2] IUKIONPUCOSIUHECHHE.
OpOutanbHble TpeboBaHusa. CriocoObl aKTUBALIUU CYOCTPATOB.

12.5. Dnexrpouuknunyeckue peakuuu. Peakiusa Hazaposa. Crepeoxumust.

Mooynw 13. Peakyuu ¢ yuacmuem xapbenos u numpenos. Kapoenouowi.

13.1. PeaknuonHast criocoOHOCTh KapOeHOB U KapOeHouaoB. CriocoObl reHepanuu KapOeHOB.
Huazocoenunenus. Peaknuu muknonponanupoBanus. Peakius Cummonca-CMuTa, MEXaHU3M,
CTEPEOXMMUYECKHE 0COOEHHOCTH.
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13.2. Hutpensl — cnocobbl rereparuu. HutpenoBeie neperpynmnupoBku: ['odpman, Kyprwmyc,
[Imunar. Peakuust tayauuarepa. [leperpynnupoBka bekmana.

Mooy 14. Peaxkyuu 60ccmano8ieHus Opeanuieckux coeOuHeHul.

14.1. I'mapuaneie BocctanoButenu. [IpoctpancTBennbie 3 dexTo. BoccTanoBnenne 6opaHamu.
Pearent Kopu-bakmu-111n6aTs!.

14.2. Peakuum rereporeHHoro rujpupoBanus. Karamuzartop Jlunmnapa. BoccranoBienue
aromapHbIM BopojopoM. Monnoe ruapuposanue. Peaknms Knemencena. Peaxnwmsa Kuxnepa-
Bonsda.

Mooyns 15. Peaxyuu oxucnenus.

15.1. Oxucnenue cnuptoB. Pearent JI)koHca U apyrue npou3BoaHbIC XpoMa(6). OKHUCICHHE 110
Ceepny u Moddary.

15.2. Peakuuu SHOKCUAMPOBAHUS W TUAPOKCUIMpOBaHUSA. [loaxoabl K acCUMMETPUUYECKOMY
CHUHTE3Y SIOKCUIOB ¥ BUIIMHAIBHBIX JTUOJIOB.

15.3. Okwucnenne yrieBoopoaoB (00I1Iee pacCCMOTPEHHE).

Mooyne 16. O630p xumuu cemepoyuKIUYecKuUx cOeOUHeHU.

16.1. ApOMaTUYHOCTh T€TEPOLUKINYECKUX COeIMHEHUH. [ISTH- 1 meCcTUUIeHHbIE TeTEePOIIUKIIBL.
KucnoTHO-OCHOBHBIE CBOMCTBA I€TEPOLUKIIOB. TayToOMeEpHs a30JI0B.

16.2. OcHOBHBIE METOJBl CHHTE3a TE€TEPOLUKINYECKUX COeOUHEHHH. PeTpocuHTeTMYecKuit
aHAJIN3 B CUHTE3€ FETEPOLIUKIIOB.

Mooyns 17. Xumus 0CHOBHBIX KIACCO8 NPUPOOHBIX COCOUHEHUII.

17.1. Crepeoxumusi yriaeBoaoB. Myraporauus. [ nuko3unrpoBanue. AHXUMEPHOE COACHCTBUE.
3amuTHBIC TPYNIBI B XUMHUH YTIeBOI0B. OKUCIEHHE U BOCCTAHOBJICHUE YTJIEBOJOB. YTJIEBOIbI
KaK MPUPOIHBIC UCTOYHUKU XUPATBHOCTH.

17.2. Crepeoxumusi aMMHOKUCIOT. CrIOCOOBI MOMYyYEHUS] aMUHOKHCIOT. XUMUYECKHE CBOMCTBA
amuHokucIoT. [lentuast u Oenku. Opranokaranu3. @epMeHTATUBHBIN KaTallu3.

17.3. XKupwl u dhochomunuasl. XKXupasie kucioTel. [Ipocrarnanaunael. TeprieHbl: 0COOEHHOCTH
CTpoeHUs1, OMOCUHTE3, pacrpocTpaHeHue B npupoae. CTepousl.

4. O0beM y4eOHOH M CHMITUHBI

. B 3auerHnIx | B akanem.
Buabl yueOHoii padorsl

eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUIIUHBI 110 Y4eO0HOMY ILUIAHY 2 72
KounTakTtHas padora (KP): 1,3 48
Jlexiuu (JIek) 0,9 32
[TpakTuaeckue 3austas (I13) 0,4 16
CamocrositesibHas padora (CP): 0,7 24
Buja kouTpoJs: 3auér

. B 3ayernbIx | B acTponom.
Buabl yueOHoii padorsl

eTMHHUIAX yacax
OO01asi TPYA0EMKOCTH THCHUTIIMHBI 10 y4eOHOMY MJIaHY 2 54
KonTaktHas padora (KP): 1,3 36
Jlexiuu (Jlek) 0,9 24
[IpakTuueckue 3ausatus (I13) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Buja koHTpOJIS: 3auéTt

AHHOTanus pabodeii mporpaMMbl TUCITUTUTMHBI
«XHMHYecKass KHHETHKA

1. HeanaucuunJIuHbI
— OBJIQJICTh 3HAHUSIMH 00 OCHOBHBIX KHHETHUECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX
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MPOIIECCOB, IYTSAX BBISIBJICHUS METOAOB, IMO3BOJSIONINX YCTaHABIMBATH MPUPOIY CKOPOCTh-
OTIPEICIISAIONICH CTa U M JIeIaTh BBIBOJBI O BO3MOXKHOM MEXaHU3ME PEaKIUH, IOHUMATh POJIh
KaTajln3a I XUMAYECKON TEXHOIOTHH.

2. B pe3yabTare m3ydeHusl AMCHHUILIMHBI O0YYAKNUIUICA MO MporpaMme CHemuaJIuTeTa
JMOJIZKEH::

Obnadams CIETYIONTUMU KOMITCTCHIIMSIMU:

@opMupyeMble KOMIIETEHIINH NHaukaTopsl 10CTHKEHUSI KOMIIeTeH il
'YK-1 Cnioco6en ocymecTiasaTh kputudeckuii  |[YK-1.1 Aranuzupyer npoOaeMHYI0 CUTYaIlHIO
AHATM3 MPOOJIEMHBIX CUTYAIlHii HA OCHOBE KaK CHCTEMY, BBISIBIISISI €€ COCTABJISFOIINEC U
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aThIBATh CBSI3U MEKIY HUMHU

CTPATEruI0 JICUCTBUI
YK-2. CiocobeH ympaBisaTh IpoekToM Ha BceX |YK-2.4 PazpabaTsiBaeT 1miiaH peanu3aniu
HTarax ero >KU3HEHHOTO IIHKJIA MPOEKTa C UCTIOJIB30BAHUEM HHCTPYMEHTOB
TUTAHUPOBAHMSI

YK-3.2 Ilnanupyer ¥ KOpPPEKTHPYET padoTy|
KOMaHJIbl C y4ETOM HHTEPECOB, OCOOCHHOCTEU
MOBE/ICHUS U MHCHHI €€ YJICHOB

'YK-3.Cnocoben opraHu30oBbIBaTh U YK-3.3 Pazpemaer KOH(JIMKTBI 7|
PYKOBOIUTH pabOTOI KOMaH/bI, BeIpaOaThIiBasi [IPOTHBOPEYHUS TPH JEJIOBOM OOIICHWH HA|
KOMaHIHYIO CTPATErHIO AJsl JOCTHKCHHUS OCHOBE yueTa UHTEPECOB BCEX CTOPOH
[TOCTaBJICHHOM LIeJIN 'YK-3.4 OpraausyeT JUCKyCCHH IO 3aJaHHON

TeMe U 00CYXkJIeHUE Pe3yIbTaTOB paboThI
KOMaH/1bl C IPUBJIEUYEHUEM OIIIOHEHTOB
pa3paboTaHHbIM UJESIM

IMK-1-u Cnocoben mnanupoBats pabdory wulllIK-1-n.2 BpiOupaer sKCHepUMEHTAIbBHBIE H
BbIOUpPATh  aJIeKBaTHbIE  METOJbl  PEIEHHSPACUETHO-TEOPETUUYECKUE METOJbl  PELIeHUs
HAYYHO-UCCIIE0BATEIbCKUX 3aja4 B[IOCTABJICHHOW 3a/1a4yll UCXOJASl U3 HUMEIOLIUXCS
BBIOPaHHOW 00JIACTM ~ XHMMH, XUMHUYECKOWMAaTepHaIbHBIX U BPEMEHHBIX PECYpPCOB
TEXHOJOTHH WM CMEXKHBIX C XUMHEN HayKax
II1K-3-1 Cnioco6en Ha ocHoBe Kputndeckoro  [[IK-3-H.2 Omnpenenser BO3MOXKHbIE

aHanu3a peszynbraroB HP u HUOKP HaIpaBJIEHUs Pa3BUTHUS padOT U NEPCIEKTUBbI
OLICHUBATH MEPCIEKTUBBI UX IIPAKTUYECKOTO  [IPAKTUYECKOrO IIPUMEHEHHUS MOIyUYEHHBIX
MPUMEHEHUS U IPOAOKEHUs padoT B PE3yJIBTAaTOB

BHIOPaHHON 001aCTH XUMHH, XUMUYECKOMH
TEXHOJIOTHH UM CMEKHBIX C XUMHUEH HayKax

B pe3ynbrare uzydeHust JUCHUTUITMHBI 00YYaIOMUNACS TOJKEH:

3namep:

— OCHOBHBIE KHHETHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIINi;

— TEOPUN XMMHUYECKON KWHETHKH, ITYTH TCOPETHUECKOTO pacdyeTa CKOPOCTEeH XMMHUSCKUX
peaKIuii ¥ OrpaHUYCHUS B TPUMEHHUMOCTH PACYCTHBIX METOJIOB;

- OCHOBBI TEOpUU (POTOXMMHUYECKMX M IEMHBIX pPEaKIui, peakiuii B pacTBOpax.
O0COOCHHOCTH MX CTaIMHHOTO MPOTEKAHUS U YCIOBUS OCYIIECTBICHHUS;

— OCHOBHBIC YepPThl TOMOTCHHOIO M TETEPOrCHHOTO KaTalln3a, MPUYHHBI yCKOPSHHS
XUMHUYECKOT0O TIpoIecca B MPUCYTCTBUN KaTalu3aTopa.

Ymemes:

— NPUMEHSTh TEOPETUYCCKUE 3HAHWUS W DKCIICPHUMECHTAIBHBIC METOJBI HCCIICOBAHHUS
(GU3HYECKON XWMHUHU I PEIICHUS BOIPOCOB, BO3HHUKAIONIMX IPH HM3yYCHUH KHHETUKU
XUMHUYECKHUX PEaKIIHii;

— HAXOJUTh CKOPOCTh M YCTAHABJIMBATH MOPSJIOK XUMUYSCKOW PEaKITUH;

— MIPOBOJIMTH aHAIM3 ¥ KPUTHICCKH OIEHUBATH TIOJYICHHBIE SKCIICPUMEHTAIbHBIC JIAHHBIC,
0000m1aTh 1 1eIaTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.
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Bnaoemo:

- 3HAHUSMH OCHOBHBIX 3aKOHOB XWMHYECKOW KMHETHKH, BIUSHUS PA3IMYHBIX (aKTOpOB
(Temmeparypsl, JaBICHUS, KaTaau3aTopa) Ha CKOPOCTh XMMHUYECKON peaKIuu.

— KOMILJIEKCOM METOJIOB OIPECIICHHS OPSIKa U CKOPOCTH PEAKIUU;

- MOAXOAaMHU JIJIsl YCTAHOBJICHUS JINMUTHPYIOLIEH CTaANN U MEXaHU3Ma U3y4aeMoil
XUMUYECKON PEaKIIUH.

3. Kpatkoe cofep:kaHue Iy CUUNJIHHBI

Mooyns 1. CKOpOCTh XUMUYECKOM peaklMu, KOHCTaHTa CKOPOCTH, MOPAIOK U MOJIEKYJISIPHOCTb
peakuuu. Kuneruka HeoOpatuMblX peakumid 1-ro, 2-ro, 3-ro ¥ HYJIEBOIO IOPSAKOB.
Juddepenunanbaple 1 MHTErpajibHble METOJbl OIpeneseHus nopsaka peakuuu. CroxHble
peakuuu. [IpyHIMD HE3aBUCHMMOTO MPOTEKaHMs dSJIEMEHTapHBIX peakuuid. OOpaTuMble,
napauleJIbHBIEC U MIOCIIE0BATENbHbIE peakiuy 1-ro nopsanka. [IpuHuun tuMuTUpyromei craaun
MIOCJIEI0BATEIbHON XUMHUECKOW peakiuu. MeTo/1 KBa3UCTallMOHAPHBIX KOHIIGHTpaLuii, 00J1acTh
npuMeHeHus. BiusHue TemmepaTypbl Ha CKOPOCTh peakLuH, NMpUOIMKEHHOE NpaBuio BaHT-
Fodpda. YpaBuenue Appenmyca, nuddepeHnuanpHas U HHTErpajibHbIe (OPMBI ypaBHEHHS.
OKcroHeHUmanbHas ~ ¢opma  ypaBHeHUs — AppeHuyca. OHeprus  akTHMBalUUu U
IPEIPKCIIOHEHIIMATIbHBIA MHOKUTENb.

Mooyne 2. Teopun XHUMUYECKOH KUHETUKU: TEOpUsS AaKTUBHBIX COYAApEHUH U Teopus
nepexonHoro cocrosius TIIC (akTuBupoBaHHOro komiuiekca). OcHoBHbIe monoxeHus TAC,
MEXaHU3M aKTHBaLUU MoJieKys. KoHcTaHTa ckopocTH GUMOIIEKYIsIpHOM peakuuu. Ou3nyeckuii
CMBICI IPEIIKCIOHEHIINAILHOTO MHOKHTENS U DHEPIHM aKTUBAIMKM B paMKaX TEOPUU aKTUBHBIX
coynapenuii. Crepuyeckuil pakrop, HEOOXOAUMOCTh €ro BBEJCHUS B KHHETUYECKOE ypaBHEHUE
peakuuu. JlOCTOMHCTBA M HENOCTaTKM TEOPUM AaKTHUBHBIX COyAapeHHil. MexaHusm
MOHOMOJIEKYJISIDHBIX ra3oBblx peakuuii B pamkax TAC. Cxema Jlungemana. Teopus
nepexonHoro coctosHus (axtuBupoBaHHoro kommiekca) (TIIC wimm TAK). OcHoBHble
nosokeHus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAaHHBIN KOMIUIEKC M €r0 CBOKCTBA.
[ToBepxHOCTh mOTeHUMANbHOW 5Hepruu. Koopaumnata peakiuu, NpoQuiib IMYTH pPEaKIHH,
DHEPrus aKTHUBALIUU. OHTanbIusg " SHTPONUS aKTUBaLUU. HcronkoBanue
MPEIPKCIIOHEHIIMAILHOTO MHOKHUTEINSI U CTEPUUECKOro (akTopa B paMKax TEOPUHU MEPEXOIHOIO
coCTOsIHUSA. JJOCTOMHCTBA U HEJOCTATKH TEOPUH.

Mooyne 3. @OTOXMMHUYECKUE peaklUUu. XumMuueckue u (HoTodusnueckue cTajuu, BTOPUUHbBIE
nporneccel. Kunernka ¢oroxumuueckux peakiuid. CeHCHOWIM3HpOBaHHBIE (HOTOXMMUYECKHE
peakuuu. llenHble peakuuMu, MEXaHU3Mbl 3apOXKJIEHUS, pa3BUTHS U OOpbIBa IIEMH.
Hepa3BeTBieHHbBIE U pa3BETBIICHHBIE LIENTHBIE PEaKMU. BeposATHOCTHAsI TeOpusl pa3BETBIEHHBIX
peakuuii. IlpenenpHple sBIEHMS B ILENHBIX PEAKUUAX, HWKHUHA M BEPXHUW IPEAEIIbI
BocriaMeHeHus. OcoOEHHOCTH MPOTeKaHWs XUMHUYECKUX peakuuil B pactBopax. KierouHsii
s ¢ext. Kunernyeckas cxema npoTekaHus OMMOJIEKYIIpHON peakuu B pacTBope. [IpenenbHbie
cllyual TpPOTEKaHUs peakuuu. beictpple  (AUPPY3MOHHO-KOHTPOIUPYEMbIE) — peakiuH,
Tubdy3noHHBIM Tpeea KOHCTaHThl CKOPOCTH peakuuu. YpaBHeHHe bpeHcrena-bbeppyma.
KuHeTnka HMOHHBIX peakuuid B pacTBopax. BinsHHE HMOHHOW CHJIBI PAacTBOpa Ha CKOPOCThb
peakuuil ¢ ydacTMeM HOHOB. MakpokuHeTuka. Ponb nud¢ysuum B KHMHETHKE TeTepOTreHHBIX
peakuuii. PaznuuHble pexXUMbl IPOTEKAHUS peakiuil (BHEIIHAS KMHETHYECKasi 00J1acTh; 00JacTh
BHEIIHEW U BHyTpeHHel nuddy3un).

4. O0beM y4eOHOH M CHMTTUHBI

. B 3auernbix | B akagem.
Bupabl yueOHoii padoThI
eIMHUIAX yacax
O01as TPYA0eMKOCTh IHCHUILTHHBI 110 Y4eOHOMY IJIAHY 2 72
KonTaktHas padora (KP): 1,3 48
Ulexrnu (JIek) 0,9 32
[TpakTuueckue 3arstus (I13) 0,4 16
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CamocrositeibHas padora (CP): 0,7 \ 24

Bua koHTpOJIA: 3ayer Cc OLEHKOI
. B 3a4erHbix | B actponom.
Buabl yueOHoii padoTsl
eIMHULAX yacax
O01mast TPy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 2 54
KonrakTHas pa6ora (KP): 1,3 36
Jlexuu (Jlek) 0,9 24
[TpaxTrueckue 3ausatus (I13) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Bua koHTpOJIA: 3auyer c OLEHKOI

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«Karanu3 B oprannyeckoi XuMum»

1. HeauaucuMniInHbI
— O3HaKOMJICHHE C COBPEMEHHBIMH MPECTABICHUSAMHU O KaTaln3e, MEXaHU3MaX KaTaIUTHIECKUX
peakuMii M poOAM KaTaiM3a B COBPEMEHHOH IPOMBIIUIEHHOCTM — XMMHUYECKOH,
HepTexumMuueckod W HedrenepepadarbiBaromieli, Ouoxumuyeckod u mnumieBoi. Ocoboe
BHUMaHHE yJEJIETCs] pACCMOTPEHHIO BaKHEHIINX 3aKOHOMEPHOCTEH KMHETHKA KaTATUTUYECKUX
PEaKIyii ¥ B3aUMOCBSI3H C (PU3UKO-XUMUYECKIMH CBOWCTBAMH BEIIECTB.
2. B pesyabTare H3y4eHMs AUCHMILIMHBI O00y4YaloIMiicsl 1O NporpamMme cHelHATUTETa
JOJIAKeH::
Obnadams CIEeAYIOIUMU KOMIIETSHIIUIMU:

@opmMupyeMble KOMIIETeH T HNHauKaTopbl 10CTHKEHUS] KOMIIeTeHIU I
'YK-8. Cnocoben coznaBare u mozanepxkuatsyY K-8.2. Unentudunupyer onacHeie 1 BpeaHbIE
0e30IacHbIC YCIIOBHS JKU3HEAEATENBHOCTH, B(DAaKTOppl B paMKaXx  OCYILECTBIIsIEMOU
TOM YHMCJIE TIPH BO3HUKHOBEHUH YPE3BBIYANHBIX|[ICITETEHOCTH
CUTyaluin

MK-1-u.1 CocraBisieT oomuit IL1aH]
[K-1-u Cnoco0eH MmIaHUpoBaTh pabOTy HUMCCICAOBAHMS U JETAIbHBIC IUIAHBI OT/IETbHBIX
BLIOUpATh  aJeKBaTHBIE METOABl  PEHICHUSICTaAuN

Hay4YHO-HMCCIIEI0OBATEIbCKUX 3a1a4 BIIK-1-n.2 BeiOupaer sKkcnepuMeHTaJIbHbIE H
BbIOpaHHOW 00JacTH XHMHUHM, XHUMHYECKOMPACUYETHO-TEOPETHUUECKUE METOJbl  PEIleHUs
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax  [MOCTABJICHHOW 3a/1a4¥ UCXOMAS M3 WMEIONTUXCS
MaTepuaTbHBIX U BPEMEHHBIX PECYpPCOB

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00 yYaOLIUICS TO0JKEH:

3name:

— CYIIHOCTh, 3aKOHOMEPHOCTHU KaTajin3a, €ro pojb B XUMUU;

— OCHOBHBIE HAIpPaBJICHUS Pa3BUTHS  TEOPETHUYECKUX MPEJICTaBICHUH O MNpHUpOJE
KaTaJUTHYECKOT O IeUCTBUS;

— OCOOCHHOCTH KHHETUKH TETEpOTreHHBIX KATAIUTHUYECKUX pEaKUUd M METOIbl ee
UCCIIEJOBAHMSI,

— OCHOBHBIE METOJIbl TPUTOTOBJIEHUS TE€TEPOTEHHBIX KaTalM3aTOpOB, a TaKKe HMETh
MPEJICTAaBICHUE O BIUSHUU TEPMHUECKOH 0O0pabOTKH, 3aKOHOMEPHOCTSIX (OPMUPOBAHUS
(a30BOro cocraBa M TEKCTYphl IPU TEPMUUECKOM PA3TI0KEHUN COJIEH U THIPOKCUIOB, CIIEKAHUU
MOPUCTBIX TET;

- OCHOBBI (PU3UKO-XMMHYECKHX METO/I0B UCCIIEJOBAHUS CBOUCTB KaTaJIU3aTOPOB.

Ymems:

— TMPOBOJUTH CHUCTEMHBIE HCCIEIAOBaHHWA B O0JIaCTH KaTaju3za IO TNPUOPUTETHBIM
HaIlpaBJICHUSM;
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—  BBINOJIHATh KHHETUYECKHUE PACUEThI JJIsl TETEPOT€HHBIX KaTAIMTHUECKUX PEaKIIHii;

- MPUMEHSATH Pa3INYHbIC (PU3UKO-XUMUYECKUE METOIBI JTsl HCCIICTOBAHUS
KaTAJIMTUYECKHUX PEAKIIUH.

Bnaoems:

— HEOOXOUMBIMU 3HAHUSMHU B 00JIACTH UCCIICIOBAHUS M PUMEHEHHS TeTEPOTCHHBIX
KaTaJIM3aTOPOB U KaTATUTHYECKUX MPOIECCOB M HABBIKAMU UX WCITOJIB30BAHUS JIsI PEIICHUS
(dyHIaMEHTAIBHBIX U TPUKJIATHBIX 3a7a4.

3. KpaTkoe coaep:kaHueIHCIUTITTUHBI

Mooyns 1. Beedenue. Octoghbie noHAMUSL

1. Ponp xaranuza B xumuu. OnpeesnieHre KaTanu3a, €ro BUAbl 1 OCHOBHBIE IOHSTHS
Onpenenenuss karanusza. OCHOBHbBIE 3Tanbl  pa3BUTUS NIPEICTaBICHUW O  KaTaluse.
Karanutnueckue npoueccel B npupoje. Ponp karamms3a B COBPEMEHHON MPOMBIIUIEHHOCTH —
XUMHUYECKOH, He(TeXuMUUeCKO W HedrenepepadaTbiBaromell, OMOXMMUYECKONH M IHUIIEBOIL.
AKTHBHOCT, W CTaOWUIIBHOCTb KaTanu3aTopoB. [IpoMOTOpbl ¥  KaTalUTUYECKUE  SIbI
(uHrubutopsl). BinsHue KaTaan3aToOpoB Ha CENEKTUBHOCTD NApaUIEIbHBIX, 10CIE10BATENbHBIX,
MOCJIEI0BATEIbHO-TIAPAJUICIIbHBIX U IPYTUX CIOKHBIX pEeaKIMi. 3aBUCUMOCTb CEJIEKTUBHOCTH OT
KOHBEPCHUM B CJIOKHBIX PEAKLIMSIX MPU y4aCTUM KaTaJlM3aTOpPOB Ha OTAEIbHBIX cTanuax. Cs3b
KaTtajn3aTopa ¢ TEpMOJUHAMUKOM.

2. Pa3BuTHe mpeacTaBieHuii B 001acTu karanusa. Teopuun kaTammsa

MexaHu3M KaTaTUTUYECKUX DPEaKIMi, KaTalIWTUYeCKHil UK. Pa3Butue mnpeacraBieHuil o0
aKTHBHBIX LIeHTpax. MynperumerHas teopust A.A. bananauHa U Ipyrue COBPEMEHHBIE TEOPUU
Karanu3a. Meroabl M MNpUMEpbl NOCTPOEHUS KHUHETUYECKHX YPaBHEHUM KaTaTUTHUYECKUX
peaKIuii, uX CBA3b C MEXaHM3MOM peakuuu. CTalMOHApHOE COCTOSHHUE PA3IUYHBIX (OpPM
KaTaJINTUYECKOro KomIuiekca. CoOBpeMEHHasl CUCTEMAaTHUKa KaTaTUTUYECKUX PEaKIU.

3. AncopOuus 1 ee poJib B KaTajn3e

AncopOuusi Kak cTaaus TeTeporeHHO-KaTanuTudecko peakunuu. [Ipupoma agcopOunoHHOTO
B3auMoiecTBusl. Dusnueckas amcopOumst u xemocopOius. M3orepmer amcopOuuu. Termora
aJcopOIMM M €€ 3aBHCHMOCTh OT CTENEeHM 3alOJHEHUs MOBEpXHOCTH. lIpocreiimme TUIbI
afcop6imonHeix cioeB (JIaurmropa, bpynayspa — Ommera — Temnepa, @peiinnnuxa). Yder
HEOJHOPOJAHOCTH  MOBEPXHOCTU. AJCOPOLMOHHBIE METOAbl HM3MEpPEHHs  IOBEPXHOCTH
KaTaJIn3aTopa U KOHLEHTPALMN KaTaIUTUYECKN-aKTUBHBIX HEeHTpoB. K- n Y®-criekrpockonus
B a/ICOPOLIMHU U KaTajiuse.

4. Kunetuka reTeporeHHbIX KaTaJIUTHUECKUX peaKklIui

MUKpO- ¥ MaKpOKHHETHKa TeTePOr€HHBIX KaTaIUTHYeCKUX peakuuil. OOmacTd NpoTeKaHus
reTePOreHHO-KaTAIMTUYECKUX PEaKUWd, HMX NPU3HAKM H METOJAbl JKCIEPUMEHTAIBHOIO
noaTBepxeHus. KuHerndeckas o0JacTh I'eT€pOreHHOro KaTainu3a. YpaBHeHHue JIHrmiopa —
XuHmensByaa. KuHeTuka peakuui Mpu CpaBHUMBIX CKOPOCTSAX aACOpPOLMU U XHMHUYECKOU
peakuMyu Ha MOBEpXHOCTH. BHemHenuddy3noHHas U mepexoaHble ¢ Hed o0iacTu Karajiusa,
KMHETUKa peakuuil. BuyTpuaudd@ys3ronHas u mnepexogHble ¢ HEMl 00JIacTH TeTepOreHHOro
KaTaiu3a, KUHeTHKa, (aktop 3¢ddexruBHOoCcTH, MOAynap Tune. OOnacTe MNpOTEKAHHUS U
CEJIEKTUBHOCTh F€TEPOr€HHO-KATATUTHYECKUX PEAKIUH.

Mooyne 2. Kuchomuwiti kamanus

1. 'OMOreHHBII KUCIOTHBIN KaTaln3

Omnpenenenns. OCHOBHBIE KJacChl pEakUUi, NPOTEKAIOIIUE IO MEXAHW3MY T'OMOTE€HHOTO
KHUCJIOTHOTO Karaiu3a. MexaHW3Mbl TOMOTE€HHOI'O KHCJIOTHOTO KaTalu3a: creuuduyueckuit u
o0muii. CoBpeMeHHbIe MPEICTABICHU 0 MEXaHU3MaxX TOMOT'€HHOI'0 KaTtaiau3a: cosbBataims H+,
MEXaHU3MBI C Y4E€TOM COJIbBATAIIUHU, CBEPXKHUCIOTHL. [[pOMBINITIEHHBIE TPOLECCHI.

2. I'eTeporeHHbIN KUCIOTHBIN KaTalu3

['eTeporeHHble KaTaan3aTOpPbl KUCIOTHOW Mpupoibl. Posib OpeHCTETOBCKUX M JIBIOMCOBCKHX
KHACJIOTHBIX LIEHTPOB B XEMOCOPOIMM M KaTaju3e Ha OKCHJaX alIOMHUHHUS, KPEMHHUS U
aloMocuiInKaTax. MoaupuIpoBaHHbIe U CMEIIaHHbIE OKCUIHBIE KaTanu3aropbl. LleomuTHbie
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KaTaJIu3aTophl, CBA3b MX AKTUBHOCTH C THUIIOM LE€OJUTAa, HAJIMYUEM THMAPOKCUIBHBIX IPYMII,
NPUPOAOA M KOHIEHTpALMEl BBEICHHBIX B II€OJUT HOHOB. MOJEKYISIPHO-CUTOBBIE CBOMCTBA
LIEOJIMTHBIX KaTanu3aTopoB. OCHOBHBIE KJIACCHl PEAKLUH OCYHIECTBIIIEMBIX HAa IE€TEPOTrEHHBIX
KHCJIOTHBIX Karanu3aropax. lIpoMbIIUIEHHBIE NpPOLECCHl: KaTAIMTUYECKHM KPEKUHI U
n3zomepusanus napadguHos. TexHomsornueckoe ohopMIeHHE TPOLIECCOB.

Mooynv 3. Kamanusz na memannax. Peaxyuu c yuacmuem 600opooa

1. Karanu3s Ha Metauiax (rMApUpOBaHUE, THAPOTEHOIIN3, U T.1.). Peakuuu ¢ yuactuem H2
Meramibl 1 criaBbl Kak Kartanu3aTopbl. Koppenmsdnus Mexay KaTaluTH4eCKOM aKTUBHOCTBIO
METAJUIOB U CTENEeHbI0 YydacTHst d-dJeKTPOHOB B 00Opa30BaHUM METAUIMYECKHX CBS3CHl.
JlokanbHbIe U KOJUIEKTUBHBIE 3JIEKTPOHHBIE B3aUMOJICHCTBHS MPU XEMOCOPOLIMH U KaTaliu3e Ha
MeTajljax U cijaBax. Pojib T-KOMIUJIEKCOB B KaTaju3e Ha MeTajljaX B CIUIaBaX. DJIEKTPOHHAS
TPAKTOBKA XeMOCOPOIIMH U KaTalln3a Ha MOJIyNMpOBOIHUKAX. CBS3b KaTATUTUYECKON aKTUBHOCTHU
¢ mnonoxeHnueM ypoBH Depmu. CTpyKTypHass YyBCTBUTEIBHOCTb peakUUid. MexaHU3M
TUAPUPOBAHUS dTUIIEHA. MeXaHU3M IT'MIPOTreHOIN3a ITaHa.

2. HaneceHHble METAJUIMUECKHUE KATAIU3aTOPBI

Meramueckiue KaTalu3aTOpbl HAa HOCUTENSX. 3aBUCUMOCTh KAaTAIUTHUYECKUMX CBOMCTB
METAJUIOB OT AUCIIEPCHOCTH YAaCTHUI] METaIa M OT MPEeIBAPUTEILHON TepMo0oOpadboTku. Karammu3
OKCHUJIAMU TEPEXOJHBIX METa/IOB. MeTo/bl NPUTrOTOBJICHHUS TE€TEPOrE€HHBIX KaTajlu3aTOPOB:
OCAXKIEHHE, NPONUTKA, KpUCTALIM3ALMs, 30Jb-T€Ib METOJl, MEXaHOXHMHUYECKUI METOJ.
Tepmuueckas 00paboTKa KaTanu3aTopoB. 3aKOHOMEPHOCTH popMUpoBaHus (Ha30BOr0 COCTaBa U
TEKCTYpbl IIPU TEPMUUYECKOM pPa3iIOXKEHUH cojied U TMIpOKcUJ0B. CrieKaHHE MOPUCTBIX Tel.
@akTOophl, ONpEAEAIOIINE AUCIEPCHOCTh AKTUBHOIO KOMIoOHEHTa. llopucras crpykTypa
KaTaJIu3aToOpOB, CIIOCOOBI €€ (OPMHUPOBAaHUS U METOAbl UCCleoBaHMs. PTyTHas mopomerpus.
CreneHb UCHOJIB30BAaHUSL IOBEPXHOCTU MOp Karanuzaropa. OnTtumanbHas CTPYKTypa IOp
Katanmzaropa. PuhopMuHr u 1pyrue peakiuu, mpoTeKarolie Ha HAHECEHHBIX KaTaln3aTopax.

3. Ilonyuyenue cuHTe3-raza W mnpoueccel Ha ero ocHoBe. Cunte3 ®umepa-Tponma. CunTe3
aMMuaka

OcHOBHBIE NPOMBILUIEHHBIE KaTalUTHYeCKHe mpoueccel. Ilomyuenne Bogopona u cuHTE3-Ta3a
KaTaJUTHUYECKON KOHBepcHel yrieBojoponioB. [lapoBas koHBepcHs B MOJYyYEHUH CHUHTE3-Ta3a.
Peaxiuu, siexaniye B OCHOBE Ipoliecca. YCIOBUS NMPOBEJEHUS Mpoliecca U MPUUYUHBI BHIOOpA
sTuX ycnoBuil. Kartanusartops! npouecca. Cunres ®umepa-Tpomniia, TepMOIUHAMUKA U YCIOBUS
IIPOBEJEHUS Ipoliecca. JluccounaTuBHBI M acCOLMATUBHBIA MEXaHM3MBL: CTaJUHd POCTa U
oOpeiBa wnenu. llonarue o cxeme Amnnepcona. Karamuszatopsl @umepa-Tpomma. Cunres
aMMHaKa, TepMOJIMHAMUKA U yCIIOBMSI POBENECHUA. MeXaHN3M peakuu, KaTalnu3aTophbl.

Mooynv 4. Kamanumuueckoe okucienue

1. Katanutuueckoe okuciaenue. OOmme npuHUunbl. [lonHoe W CeNeKTUBHOE KaTaTUTHYECKOE
OKHCJIEHUE

JIBa OCHOBHBIX Kjacca MPOLECCOB KaTaJIUTUYECKOro OKHCcIeHus. Karaau3aTopel NpoIeccoB
okucieHud. PopMbl AaKTHMBHOIO KHCIOpoAa. MeXxaHW3Mbl KaTaJIUTHYECKOTO OKHUCIICHUS.
Mexanusm Mapca-Ban Kpesenena. 3aBUCHMOCTb KHMHETHKM IIpOLIECCA OKUCIEHHUS OT
MOJIBJKHOCTH KHCJIOpPOAA PEHIETKH OKCHAA. 3aBUCHUMOCTh AaKTHMBHOCTH U CEJIEKTHBHOCTHU
KaTaJln3aTopa OKUCIEHUS OT MOABMKHOCTH KHCIOPOAA (FHEPTUH CBA3H KHCIOPOA-KaTaau3aTop).
2. lTlomnoe oxwucienue. KaranuThueckue MeETOAbl  3alIUMTHl  OKPYXKAIOIMIEH  CpEMbl.
ABTOMOOUJIbHBIE KaTaTUTHUYECKHUE HeWTpanu3aTopsl. [lomydenne cepHON KUCIOTHI
Karanuzatopel monHoro okwucieHus. @DOpMbl aKTUBHOTO KHUCIOpPOJAa U OCHOBHBIE
3aKOHOMEPHOCTH KHMHETHKH. OKOJOTMYecKMi KaTtanu3. TpexMapuIpyTHbI aBTOMOOWIIBHBIH
karamuzatop (TWC). OcHoBHble peakiuu, mnpoTekaronme ©Ha TWC. MexaHu3mbl
KAaTaJIUTHYECKOTO OKHUCIIEHUS MOHOKCHJA YIJIepoJa Ha METAUIMYECKUX M OKCHIHBIX
karanu3aTopax. OCHOBHbIE 3aKOHOMEPHOCTH KAaTaJIUTHYECKOTO OKUCJIEHHS YIJIeBOJIOPO/IOB.
JIumutupyromas cragus npouecca. OkuciaeHHe HeOpraHudeckux coeauHeHuid. [lomydenue
CEpHOM M a30THOM KUCIIOT.

3. CenekTUBHOE OKHUCJIEHHE. METO/bl MOBBIIIEHUS CEJIEKTUBHOCTH PEAKLUUN KaTaIUTUYECKOTO
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okucieHus. CHHTE3 STUJICHOKCHUAA W MNPHUHIUIIBLI «3eneHon xumun». CHHTE3 AKpOJICMHA U

AKpHUJIOBOUM KHUCIIOTHI
OcHOBHbBIE NTPUHIMIIBI IPOBEAEHUS PEAKLUN Ce
stuneHokens. Karanmuzatop mporecca u ero

JIEKTUBHOTO OKucieHusl. OKUCIIEHUE 3TUIICHA B
MexaHusMm corjacHo Kuntu-3axtinepy u Bau

Canreny. Ponp mpomoropoB. OkuciieHue INponuieHa B akpojeuH. MexaHus3m mpolecca u
(YHKLMHU pa3IMYHbIX KOMIOHEHTOB KaTaJln3aTopa.

4. O0beM y4eOHOH T CIMTIIINHBI

. B 3auerHbIX | B akagem.
Buabl yueOHoii padoTsl
eIMHUIAX yacax
O01as1 TPYA0EeMKOCTh JHCHUILIHHBI 110 Y4eOHOMY IJIAHY 4 144
KonTakTtHas padora (KP): 1,8 64
Ulexiuu (JIek) 0,4 16
[TpaxTrueckue 3ausatus (I13) 0,4 16
Jlaboparopubie padboTs (J1ab) 0,9 32
CamocrosiTesbHas padora (CP): 1,2 44
By KOHTpPOJIs: IK3aMeH 1 36

Buabl yueOHoii padorsl

B 3a4erHbix | B actponom.

eTHHUIIAX yacax
OO01asi TPYA0EMKOCTH THCIUIIIHHBI 110 Y4e0HOMY IJIaAHY 4 108
KonrakTHas pa6ora (KP): 1,8 48
Ulexmmm (Jlek) 0,4 12
[Mpaktuueckue 3austus (I13) 0,4 12
JlaGopaTopHbie paboTs (J1ad) 0,9 24
CamocrosiTesbHas padora (CP): 1,2 33
Buja KoHTpOJISi: IK3aMeH 1 27

AHHOTanus pabodeii mporpaMMbl TUCIUTUTMHBI
«Ilcuxosiorus njisi XUMHKOB)

1. HeauaucuunJIMHbI
npUoOpeTeHNe CTyIEeHTaMu
B3aMMOJIEHCTBUS B KOJIJIEKTHBE.

3HAaHU B

obmacti 3p(YEKTUBHON KOMMYHHUKALIMH U

2. B pe3yjbTare H3y4YCHUs TUCHUIIJIMHBI oﬁyqaloumﬁca Mo mporpamMme cCrneauaJImrera

JOJIKEH:
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

dopMupyemMble KOMIETEHIIUN

HNHaukaTopbl JOCTHKEHUS KOMIIETEHIMH

'YK-3.Criocoben OpPraHU30BBIBAThH "
PYKOBOJHUTH pabOTON KOMaH/ABI, BhIpabaThIBas
KOMAaHIHYIO  CTPaTeruto s JOCTHXKEHHS
MOCTABJIICHHOH IIEJIN

YK-3.1 BripabaTeiBaer CTpaTeruo
COTPY/ZIHUYECTBA U Ha €€ OCHOBE OpPraHU3yeT
O0TOOp UJICHOB KOMAHIBI JJISl  JOCTHDKEHHS
MOCTaBJICHHON LeNTN

YK-3.2 TlnaaupyeT W KOpPPEKTHPYET padoTy]
KOMaHJIbl C Y4€TOM HHTEpPECOB, 0COOEHHOCTEH
MOBE/ICHHSI 1 MHCHUH €€ WICHOB

'YK-3.3 Pazpemiaer KOHGIUKTHI U
MPOTHBOPEYHS MPH JEIIOBOM OOIIIEHHH Ha
OCHOBE yueTa HUHTEPECOB BCEX CTOPOH

'YK-6. CriocoOeH onpeesnaTh U pealn30BbIBaTh
MPUOPUTETHI COOCTBEHHOM JIEATEILHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS Ha OCHOBE
CaMOOIICHKU U 00pa30BaHUs B TCUCHHE BCEHl

YK-6.1. OneHnBaeT CBOM pecypcbl M HX|
Mpenesl (JINYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE), ONTUMAIbHO HMX HCIIOJIB3YET IUIs
YCIIEITHOTO BBIOJHEHUS] HOPYYEHHOTO 3a/1aHuUs
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PKU3HH 'YK-6.2. OnpenensieT mpuopuTeThI
mpodeccnoHATEHOTO POCTa U CIIOCOOBI
COBEPILICHCTBOBAHMSI COOCTBEHHOI
NEeSTeIbHOCTH Ha OCHOBE CAMOOLICHKH I10
BBIOPAHHBIM KPUTEPHSIM

B pe3ynbrare n3yueHus: AMCUMIIIIMHBI 00 yYarOLUICS JOKEH:

3namo:

- OCHOBHBIC TICUXOJOTMYECKHE TMOHATHUSA (TICUXHMKA, CO3HAaHWE, HWHIWBUJ, JIHYHOCTH,
UH/IMBUYAJIbHOCTh, TICUXWYECKHUE IMPOLECChl, KOMMYHHMKAIMS, BOCIPHUSATHE, B3aUMOJCHCTBHE,
LeJsienoaaraHue u mp.);

- NICHXOJIOTHYECKUE OCOOEHHOCTH Tpolecca OOIeHHs; NPOPEecCHOHATBHO BaXKHBIE
Ka4yecTBa, 3HAYUMbIC JUIsI Oyaymied CHenuanbHOCTH; CHOCOOBI Pa3pabOTKH ONTHMAaIbHBIX
IporpaMM JAOCTHKEHHSI TPO(EeCCHOHABHBIX LIEIEH.

Ymemo:

- aHAJTM3UPOBaTh CBOM BO3MOXKHOCTHM W OTPAHWYCHHUS, HCIOJIB30BAaTh  METOJIBI
CaMOAMAarHOCTHKH, CAMOIIO3HAHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHMS;

- yCTaHABJIMBATh C KOJUIETAMU OTHOUICHUS, XapaKTepu3yromuecs 3pGeKTUBHBIM YPOBHEM
OOIICHNS; aHATTM3UPOBATh IPOOJIEMHBIE CUTYAIH C TOUYKH 3PEHUS IICUXOJIOTUU YEIOBEKa.
Bnaoemu:

- HaBBIKAMU U METOJAMHU pa3pelIeHus MPoOJEeMHBIX CUTYaIMil, BOSHUKAIOLIUX B IpoLEcce
o0rmIeHus (B TOM 4Hcie KOHQIUKTHBIX);

- HaBbIKAMH W METOJaMM TIOBBIIICHUS YPOBHS CaMOMOTHUBALMU K BBIIOJHEHHIO
npodeccuoHaIbHOMN 1S TeIbHOCTH;

- METOJaMH  IUTAHUPOBAHHUS TMPO(ECCHOHAIBHONW JESITEIbHOCTH, IEJICNOoJaraHust Mo
pa3paboTKH ONTUMAIIEHBIX MIPOTPAMM PEeaTU3aIIH LEIIH.

3. KpaTkoe coaep:kaHue M CIUNIUHBI

Mooyne 1. TloHsITHE «TICUXOJIOTUWY KaK HAyKu. MecTo MCUXO0J0THHU B cucTeMe Hayk. Mcropus
pPa3BUTHS TICUXOJIOTUYECKOTO 3HAHUS UM OCHOBHBIE HAIlpaBieHUsA B Ncuxojorur. UHauBun,
JUYHOCTh, CYOBEKT, WHAMBUIYaTbHOCTH. llcuxuka u opranusm. [lcuxuka, moBemeHue u
nesTenbHOCTh. OCHOBHBIE (DYHKIUH TICUXUKU. Pa3BUTHE MCUXUKH B MPOIECCE OHTOTCHE3a U
¢unorenesa. Mo3r u mncuxuka. Crpykrypa mncuxukud. COOTHOIIEHHE CO3HaHUS U
Oecco3naTenbHOro. OCHOBHBIE TICUXUYECKUE Mpolecchl. CTPYKTypa CO3HAHHUS.

Mooyne 2. TloznaBarenpHble Tmiponiecchl. Omrymenue. Bocmpusarue. [IpencraBnenue.
Boobpaxxenue. MpinieHne U UHTEINEKT. TBopuecTBo. BHuManne. MHeMUYeCKHE MPOIECCHI.
Omonuu 1 yyBcTBa. [Icuxuyeckast perysiius noBeaeHus u AesaTebHocTu. OOIeHne u pedsb.
Mooynv 3. Ilcuxonorusi TMYHOCTH. Y CIOBUS, UCTOYHUKH U JIBHXKYIIHE CHUIBI ICUXUYECKOTO
pa3Butusi. IIpoGrema Bo3pacTta ¥ BO3pacTHOM mnepuoau3anuu. ColuanabHas CUTYaIUs
paszButus. Benymas gesteabHOCTh. OCOOEHHOCTH Pa3BUTHS YEIOBEKAa B Pa3HBIX BO3pacTax.

4. O0beM y4eOHOMIUCIUTIIHHBI

B . B 3auernbix | B akanem.
Uabl y4eOHOH padoThl

eIMHULAX yacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 2 72
KonTaktHas padora (KP): 1,3 48
Ulekruu (JIek) 0,9 32
[TpakTrueckue 3anstus (113) 0,4 16
CamocrosiTebHas padora (CP): 0,7 24
Bua kouTpoJs: 3auér
\ Buabl yueOHoii padoThI \ B 3a4eTHBIX ’ B acTponom.
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eIMHHUIAX yacax
O01mast Tpy10eMKOCTh TUCHHUIUIUHBI 10 Y4eOHOMY IJIAHY 2,0 54
KonrakTHas pa6ora (KP): 1,3 36
Ulekinu (JIek) 0,9 24
[TpakTrueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 0,7 18
Bujx KoHTpOJISE: 3auér

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«H(popmManiuOHHbIE TEXHOJIOTHH JJI XUMMUKOB»

1. HeauancuumInHbI

— pa3BUTHE JIOTHYECKOTO AJITOPUTMUYECKOTO MBILUIEHUS, OBJIAZICHUE METOJIaMH UCCIIEI0BaHMS
U O3HAKOMJICHHE CCOBPEMEHHBIMH MH()OPMAILMOHHBIMU TEXHOJIOTUSMH, UX MPUMEHEHUEM JUIs
IPAKTUKU IPOBEJEHUS HAYyYHOrO MCCIEAOBaHMA M aHanu3a JaHHbIX. Ocoboe BHHUMaHUE
YIeNIAETCsl PACCMOTPEHUIO IOATOTOBKY PE3YJIbTATOB K IIyOJUKALUH.

2. B pesyabTare HM3y4eHMs AUCHMILIMHBI O00y4YalOLIMiicsl MO MporpaMMe cCrHenuaJuTeTa

JTOJIZKEH:
Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

dopmMupyemble KOMIIETEHIIUH

NHaukaTopbl J0CTHKEHHsT KOMIeTeH U

YK-1 CnocoOeH ocCylecTBIsTh KPUTHYECKHI
QHaJIM3 TPOOJIEMHBIX CHTyallMii Ha OCHOBE

YK-1.3 Kputuyecku OIEHUBACT HAIACKHOCTH
MCTOYHUKOB  uH(popmanuu,  paboraer ¢

CHCTEMHOTO 10X0/1a, BbIpa0aThIBATh
CTpaTeruio eicTBuil
YK-4. CriocobeH TpUMEHSTH COBPEMEHHBIC

KOMMYHUKATHBHBIC TCXHOJOT'MHU, B TOM YHCJIC

HAa  MHOCTpaHHOM(bIX)  sI3bIKe(ax), JULS]
AKaJEMHYECKOTrO " npo¢eCcCHOHATBLHOTO
B3aUMOJICHCTBUS

NPOTHBOPEYMBON HMH(pOpManei U3 pasHbIX
MICTOYHUKOB
YK-4.1. VYcraHaBimuBaeT M Pa3BHUBACT)

NpogecCuOHaIbHbIE KOHTAKThI B COOTBETCTBHU
C TOTPEOHOCTSIMH COBMECTHOW JIESITEIbHOCTH,
BKJIIO4Yass oOMeH HHpopMmaiueid u BbIpabOTKY
€IMHOM CTPAaTEruy B3aMMOJCHCTBHS

YK-6. CiocobeH onpenensiTh U peaan30BbIBaTh
MPUOPUTETH COOCTBEHHOW JESTEIBHOCTH W
CHOCOOBI €€ COBEPLICHCTBOBaHMS Ha OCHOBE
CaMOOIICHKH M 0Opa3oBaHUS B TEYEHHE BCeil
PKU3HU

YK-6.1. OneHuBaeT CBOM pECypchl M HX
MPEIEITbI (TMIHOCTHEIE, CUTYaTHBHEIE,
BpPEMEHHbIE), ONTHUMAIbHO UX HCIOIB3YET IS
YCIICIITHOTO BBITIOJTHEHHUS IOPYIESHHOTO 33 JaHHS

IIK-1-u Cnoco0GeH mimaHupoBaTh pPaboOTy H
BHIOMPATh  aJeKBaTHBIE  METOIBI  PEIICHHS
HayYHO-HCCIIEI0BATENbCKUX 3a1a4 B
BbIOpaHHOW 00JacT XMMHUH, XUMHUYECKOU
TEXHOJIOTUH WM CMEKHBIX C XMMHEH HayKax

IMK-1-n.2 BpiOupaer sKCHepUMEHTaNbHbIE H
[pacueTHO-TEOPETUYECKHE METOJIbl  PEIICHUs
MOCTaBJIECHHOW 3a/lauydl UCXOAS M3 HUMEIOIUXCs
MaTepUaIbHBIX U BPEMEHHBIX PECYPCOB

IMK-2-1  CrnocoOeH MPOBOIUTH  ATCHTHO-
H(OPMAaIMOHHBIE UCCIIEIOBAHUS B BHIOPAHHOM

MK-2-n.1 [IpoBoaut
CTeLUATU3UPOBAHHON uHpopMauu

ITIOHCK
B|

00J1aCTH XUMHH W/WIIM CMEXKHBIXHAYK

MaTeHTHO-UH(OPMAITMOHHBIX 0a3aX TaHHBIX

3nameo:

CTPYKTYPY, IPUHLIUIIBI PAaOOTHI U OCHOBH

cBo¥icTBa MH(OPMAINH, CIIOCOOBI €€ XpaHEHHs U 00pabOTKH;

BI¢ BO3MOXXHOCTH DBM;

TOIMOJIOTHUIO U APpXUTCKTYPY BBIYUCIIUTCIbHBIX ceTeﬁ;

MPUHIHUIIBI aipeCallu HOHBBOBaTeHeﬁ, KOMITIBIOTCPOB U PECYPCOB B CCTU I/IHTepHCT;
pa3in4aTtb U paCI_HI/I(I)pOBLIBaTL 1P - aapec, JOMCHHOC UMs KOMIIBIOTEPA,

BJIaACTh HAaBBIKAMHU CaAMOCTOSATCIIBHOI'O PCHICHUA 3aJad Ha KOMIIBIOTECPE, BKIIFOYAIOOIUEC
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MOCTAaHOBKY 3a/1a4M, pa3paboTKy aJIrOPUTMA U OLICHKY ero 3((EeKTUBHOCTH;
— CTPYKTYPY, IPUHIIUIIBI PAOOTHI U OCHOBHBIE BO3MOXKHOCTH DBM;
- OCHOBHBIE TUITBI AITOPUTMOB, SI3bIKH IIPOTPAMMHUPOBAHHUS;

- CTaHJApTHBIE IPOTPaMMHBIE 00ECTIEUeHHUsI CBOCH MPO(ECCHOHATBHON NeSTETLHOCTH;

- JITOPUTMBI PELICHUS HEIIMHEHHBIX YPAaBHEHUM;
- JITOPUTMBI OJHOMEPHOM ONITUMHU3ALIUAH.
Ymems:

- nucaTh U OTJIAXHUBATh MporpaMmbsl Ha VBA 1o pa3zpaOoTaHHBIM alrOpuTMaM;
- MPUMEHSTh METO/Ibl MATEMAaTUYECKOW CTATUCTUKH ISl PELICHUS] KOHKPETHBIX 3a]a4;

- UCIIOJIB30BaTh IIAKEThI
IIPAKTUYECKOU NEeATEIIbHOCTH.
Bnaoemp:

- HaBbIKaMMU  CaMOCTOATCIIBHOI'O PCIICHUA

3aa4 Ha KOMIIBIOTCPEC,

OPUKIAJHBIX TPOrpaMM TMpH JalbHEUIIEeM OOyuYeHHH H

BKJIIOYArOIue

MOCTAHOBKY 3aJaud, pa3padOTKy aJroputMa H OILEHKY ero 3()(EeKTUBHOCTH METOJaMu

MaTeMaTH4eCKOH CTaTUCTUKH I O6pa6OTKI/I OKCIICPUMCHTA,
- MCTOJaMU peain3alu aJITOPpUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe coaep:kaHue TUCHUTLIHHBI
Mooyns 1. Annapatnoe obecnieuenne u OC

AmnmnapatHoe oOecnieueHue. OnepaloHHbIE CUCTEMBI, BBeleHuEe. DailloBble CUCTEMBI.

KOMaH,I[HaH CTpOKa.

I'padmueckuii uarepdeiic MS Windows. Ctpykrypa u HacTpoiika Windows.

Mooynb 2. KOMIIBIOTEpHBIE CETH, (pailiibl
BBeneHne B KOMIBIOTEPHBIE CETH.

JlokaJibHBIE CETH.

Hurepner.

HTML,

KakK

noamMHoxkectBo XML. Kommberorepras Oe3omacHocTh. DaiioBeie MeHemKephl. Ckathe Hu

apxuBalus JaHHbIX. DallioBble YTUIIATHI
Mooy 3. IlpuknagHoe mporpaMMHOE o0ecIrieueHre
[Ipuknagueie MPOrpaMMBL:
AIIEKTPOHHBIX TAOJHII.
xumui. [Iporpammuposanue mist MSOffice..

4. O0beM y4eOHOHAUCHMILTUHBI

0o030p IIO. TekcToBblE peaaKTOpHI.
[TonroroBka mpeseHranuii. Pabota ¢ ucTOYHMKaMu HHPOpPMALUU B

HUcnonw3oBanue

Bcero |2 cemectp|3 cemecTp
Buabl yueOHoii padorsl 3a4. en./ | 3a4. ea./ | 3ad. en./
aK.yac | aK.gyac | ak.yac
O0uIast TPY/I0eMKOCTh TUCIHUIUIMHBI 110 Y4e0HOMY ILUIAHY 5/180 2/72 3/108
KonrakThas padora (KP): 3,6/128 1,3/48 2,2/80
Ulexiuu (JIek) 0,9/32 - 0,9/32
[TpakTuaeckue 3austus (I13) 2,7/96 1,3/48 1,3/48
CamocTosiTeibHast pa6ora (CP): 1,4/52 0,7/24 0,8/28
Buja koHTpOJISi: 3a4eT/3a4eT ¢ OLEeHKOM 3a4erT 3a0
Bcero |2 cemectp|3 cemecTp
Buabl yueOHoii padorsl 3a4. en./ | 3a4. ea./ | 3ad. ex./
acTp.yac | acTp.yac | acrp.yac
O01masi TPy/10eMKOCTh AUCHMILIHHBI 10 Y4eOHOMY IVIAHY 5/135 2/54 3/81
KontakTHas pa6ora (KP): 3,6/97 1,3/35 2,2/59
Ulexrn (JIek) 0,9/24 - 0,9/24
[Mpaktuyeckue 3ansatus (I13) 2,7/73 1,3/35 1,3/35
CamocTosiTeibHasi padora (CP): 1,4/38 0,7/19 0,8/22
Buja KOHTpOJIsi: IK3aMeH/3a4eT ¢ OlleHKOM 3ayer 3a0
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AHHOTanus padouei mporpaMmsbl TACITUTUTAHBI
«KypcoBasi padoTa o HeOpraHM4ecKoil XuMum»

1. HeauaucuunJInHbI

—U3y4eHHE CTPOCHHUs, (U3NYECKUX M XMUMUYECKMX CBOWCTB HEOPraHMYECKHX COEAMHEHUI;
U3y4EHUE 3aKOHOMEPHOCTEH M YCIOBUM IPOTEKAHWS PEAKLM HEOPraHWYECKUX COCAUHECHUN;

OBJIaACHUEC OCHOBHBIMU

SKCIICPUMCHTAJIbHBIMHU

HaBbIKaMM  HCOPraHHYECKOI'O CHHTE3a,

BBIACICHHUA, OYUCTKU U I/II[CHTI/I(bI/IKaL[I/II/I HCOPTaHNYCCKUX BCUICCTB XMMHUYCCKHUMU U (I)I/ISI/IKO-

XUMHUYECKMMH METOAAMU HCCIIEI0OBAHHUS.
2. B pe3yJjbTaTe H3y4YeHHs THCHHUILIMHBI
JOJIZKEH

06yqalomm”lcﬂ Mo nmporpamMmme CrieliuajJiuTera

Obaadame CIENYIOIUMA KOMIETCHIIMSIMH:

dopMupyeMble KOMIIETEHITUN

NHauKkaTopbl J0CTHKEHUsT KOMIIeTeHITHIi

YK-4. CriocobeH TpUMEHSTh COBPEMEHHEBIC
KOMMYHUKATHBHBIE TE€XHOJOTMH, B TOM YHCIE

YK-4.1. VYcraHaBiMBaeT M pa3BHUBAcCT)
NpogecCuOHaIbHbIE KOHTAKThI B COOTBETCTBHU

PYKOBOAUTH pabOTOil KOMaH[IbI,BHIPA0aTHIBAS
KOMaHJIHYI0  CTPAaTeTUi0 [Jisi  JOCTHXKECHHUS
MOCTaBJICHHOM LIEJH

Ha WHOCTPaHHOM(BIX) sa3bIKe(ax), JUISIC TIOTPEOHOCTSIMU COBMECTHOW JIESITEIIbHOCTH,
AKaJIEeMHUYECKOT0 u npodeccnoHanpHOTOBKIIOUass 0OMeH HH(opMmanueld U BBHIPAOOTKY]
B3aUMOICUCTBUSA €QMHOM CTpaTEeruu B3aUMOEHCTBHS
YK-4.2. Cocrasiser, MIePEBOAUT u
PENaKTUpPYEeT  pPa3jIMYHblE  aKaJeMHYECKHE
TeKCTHI (pedepatsl, 3cce, 0030pbI, CTATHH U T.1I.
'YK-3.Criocoben OpPraHU30BHIBAThH nYK-3.2 Ilnanupyer W KOppEKTHpPYyeT padoTy)|

KOMaHIbl C YUCTOM HHTCPECOB, 0COOEHHOCTEMH
MOBCACHUSA U MHCHHUM €¢ YICHOB

MK-1-u Cnoco0GeH mIaHupoBaTh padoOTy u

BHIOUPATh  aJIeKBaTHbIE  METOJbl  pEIICHUs
HAYYHO-UCCIIEA0BATEIIbCKUX 3a1a4y B
BBIODAaHHOW  OOJIACTM  XMMHH, XHMHYECKOH

TEXHOJIOTHH WM CMEKHEIX C XUMHUEH HayKax

IMK-1-n.1 Cocrasiser 0o0umit [LIaH]

IMK-3-1 CnocoOeH Ha OCHOBE KpPUTHUYECKOTO
aHanm3za pesynbratoB HUAP u  HUOKP
OIICHUBATh TMEPCIEKTHBBl UX MPAKTHYECKOTO
MPUMEHCHUS W TPOJO/DKCHHsT  paboT B
BLIOpaHHOW 00JIaCTH  XUMHH, XHUMHUYECKOU
TEXHOJOTHH HITU CMEKHBIX C XUMHUEH HayKax

MICCIIEIOBaHMS U JIeTalbHbIC IJIaHbl OTAEIbHBIX
CTagui

IMK-3-n.1 Cucremarusupyer HHpoOpMaIuio,
monydyeHnyro B xone HHWP u HUOKP,
AQHATM3UpyeT €€ M CONOCTaBiIsieT ¢
U TEepaTypHBIMU TaHHBIMHU

MK-3-n.2 Omnpenensier BO3MOJKHBIE
HaTPaBJICHUST Pa3BUTHA pabOT M TMEPCIIEKTUBHI
NPaKTUYECKOr0  NMPUMEHEHUS  IOJIyYeHHBIX
pe3yabTaTOB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqammnﬁ0ﬁ JOJIKCH

3namo:
TUAPOIIN3 COJIEH, DIIEKTPOIU3 PACILIIaBOB

¥ pacTBOPOB (coJielt uienoueii);

AUCCONUAIUIO DJICKTPOJIUTOB B BOOAHBIX paCTBOpax, CUJIbHBIC U CJIa6LICBHCKTp0JII/ITLI;
KJ'IaCCI/I(bI/IKaI_[I/IIO XHUMHUYCCKUX peaKuHﬁ " 3aKOHOMCPHOCTHU UXIIPOBCACHUA,;
O6paTI/IMBIC n H606paTI/IMLIC XUMHUYCCKUC PCAKIIUU, XUMHUYCCKOC PaBHOBCCUC,CMCIICHUC

XUMHYCCKOI'0 paBHOBECHUS IO JIeicTBHEM pa3J’II/IqHBIX(I)aKTOpOB;

OCHOBHBIC ITIOHATHUSA U 3aKOHBIXUMUU,

OKHCJIHUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN, PCAKITUN I/IOHHOFOO6MeHa;

- OCHOBBIRJIEKTPOXUMUHU;
— NEePUOJUYECKUII 3aKOH M  NEPUOJUYECKYID CHCTEMY XHUMHUUYECKHX D3JIEMEHTOB
N .MenneneeBa, 3aKOHOMEPHOCTM H3MEHEHUS XUMHUUYECKUXCBOWCTB JJIEMEHTOB M HUX
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COCIMHEHUH I10 [IEpUOIaM UI'PYIIIIAM;

— TEII0BOM 3(PPEKT XUMUYECKUX PEaKIUil, TEPMOXUMHUYECKHECYPABHEHHUS,

- THUTIBI u CBOICTBa XUMHUYECKHIX CBsI3CH (KoBaJIeHTHAA, WOHHAS,
MeTauIn4ecKas,BOJI0PO/IHas ),

- dbopMBI CyHIECTBOBAHHUS XHMHUYECKUX JJIEMEHTOB, COBPEMEHHbIC IPEICTaBICHUS O
CTPOEHUH aTOMOB;

- XapaKTepHBIC XMMHUECKHUE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB Pa3IMYHBIXKIIACCOB.
Ymemo:

- JIaBaTh XapaKTEPUCTUKY XMMHYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX IOJIO)KEHHUEM B
NePUOANYECKONCUCTEME;

- UCIIOJIL30BAaTh JIA00PATOPHYIO MOCY Ty HOOOPYIOBAHNCE;

- HAXOJUTh MOJICKYJISIPHYIO (DOPMYITYBEIIIECTBA,

- MPUMEHSTH Ha TIPAKTHKE MpaBuia 0€30macHON pabOThl B XUMUYECKOMITIa00paTopuy;

- NPUMEHSTh OCHOBHBIC 3aKOHBI XHMHUHU JUIS  pEHICHHWS 3aga4y B 00JacTH
npodeccuoHaNbHOM NesTeNbHOCTH;

- MIPOBOJIMTh KAYECTBCHHBIC PEaKIMK Ha HEOPTaHWYCCKUE BEIICCTBA M WOHBI, OT/CIIbHBIC
KJIACChl OPTraHUYECKUXCOCTMHCHHIA,

— COCTaBIISITh YpPaBHEHHUS pEaKUUW, MPOBOJIUTH PACUEThl MO XUMHUYECKUM (QopMyTamMu
YpaBHEHUSMPEAKIIUU;

- COCTABIIATH DJIEKTPOHHO-HOHHBIN 0aJIaHC OKHCIUTENEHO-BOCCTAHOBUTEIBHBIXIIPOIIECCOB.
Bnaoemy:

— HABbIKAMHU MPOBEJCHUS HEOPTaHMUYECKOrO CHHTE3a, COCTABIICHUS CXEM W MEXaHH3MOB
HEOPraHMYECKUX PeaKIIUi;

- MIPOTHO3UPOBAHUS PU3NICCKUX U XUMHUYECKUX CBOWCTB HEOPTAHUYECKUX COCTMHCHUN;

- HABBIKAMU TPEACTABICHUS PE3YJIbTaTOB HCCICJAOBAHUNW B YCTHOW (Tpe3CHTAINH,
Hay4YHBIC JOKJIAJbl) ¥ MUCHEMEHHOM (OTUEThI) (hopMax.

3. KpaTkoe conep:kaHue THCITUTITHHBI

1. Pabora B naboparopuu moJi pykoBOJCTBOM IIpenojaBaTelis HaJl KypcoBOW paboToH 1o
3aIaHHOU TeMeE.

2. Hanucanne nucsMeHHOTO 0TU€Ta U MOATOTOBKA K 3aIUTE KypCOBOM paOOTHI.

3. VYcTHad 3ammTa KypcoBoil paboTsl

4. [Tpumepbl CHHTE30B, PEKOMEHIOBAHHBIX B Ka4eCTBE SKBHBAJICHTA IKCIIEPUMEHTATBHOM

4aCcTH KypCOBOM pabOThI [0 HEOPTaHUYECKON XUMUN
I'excaxnopomonuOaat (II) xanus.

I'ekcaxnopomonuOaat (I11) ammoHus.

Honaxnoponumonu6aar (I1I) ammonus.

Hutpun maraus.

Terpaxyiopua THTaHa (BaHaIUsA).

[Tomydyenue xmopuna kobdansta (II) x10pHpoBaHUEM MeTaIa.
[Tonryuenue xnopuaa xpoma (III) xmopupoBanueM metaiia.
Xnopun xkenesa (II).

Amnerat xpoma (II).

I'excarutputokobansrar (I1I) Hatpus (komruiekc durepa).
Tpuokcanarodeppar (I1I) kanus.

Oxkconentaxiopomomudaar (V) aMMoHUS.

Xnopua kapoonarorerpammunkodansTa (111).

XpoMoKaareBble KBacllbl U BbIpAIllMBaHNE UX MOHOKPHUCTAIIJIOB.
Xnopua rekcammunko6ansta (111).

Xnopua rexcaakaxpoma (I1I).

I'ekcaruapar monubaomanranara (IV) ammonus (NHy)s(MNMo0gOs3,)-6H,0.
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4. O0beM y4eOHOH I CIMTIINHBI

. B 3auernnix | B akagem.
Buabl yueOHoii padoTsl
eTMHHUIAX yacax
O01asi TPYA0EMKOCTh JUCHUILIHHBI M0 Y4eOHOMY IJIAHY 3 108
KonTaktHas padora (KP): 2,2 80
Jlaboparopubie paboTsl (JIaOP) 2,2 80
CamocrosiTesbHas padora (CP): 0,8 28

Bua kourpous: KP

KP

Buabl yueOHo# padoThI

B 3aueTnbix | B actponom.

eTMHHUIAX yacax
O0mas TpyA0eMKOCTh JMCIHUIIIMHBI 110 Y4eOHOMY IVIAHY 3 81
Konrakthas pa6ora (KP): 2,2 59
Jlabopatopubie pa6oTs (JIaOP) 2,2 59
CamocrosiTesbHasi padora (CP): 0,8 22

Buna koutpousi: KP

KP

AHHOTanms pabodveil MporpaMMBbl TACITUTUTHHBI
«KypcoBasi padoTa 1o opraHu4eckoi XuMHID)

1. HeauaucuunJInHbI

— H3YUYCHHC KJIaCCI/I(bI/IKaIII/II/I, HOMCHKJIATYpbl W H30MCPUHU OPraHUYCCKUX COCIII/IHGHI/II;'I;

U3y4eHHE CTPOCHMsI, (PU3NYECKHX M XMMHUYECK
COCIMHEHUM; H3yYEHUE 3aKOHOMEPHOCTEW U
OPraHMYECKUX COEAMHEHUMN; OBJIAJICHUE

OCHOBHBIMH

X CBOWCTB OCHOBHBIX KJIACCOB OpPraHUYECKUX
YCIOBUW TMPOTEKAHUS BaXHEUIIMX pEaKIUU
SKCIIEPUMEHTAJIbHBIMU ~ HaBbIKAMHU

OpTraHU4Y€CKOro CHHTE34, BBIACICHUA, OYUCTKH U I/II[CHTI/I(bI/IKaHI/II/I OpPraHn4€CKUX BCUICCTB
XUMHWYCCKUMU 1 (1)I/I3I/IKO'XI/IMI/ILIGCKI/IMI/I MCTOAdaMH HUCCJIICAOBaHMA.

2. B pe3yabTaTe M3y4eHHs TUCHHNIHHBI
JOJIKEH:
Obnadams CIETYIONUMU KOMITETCHIIMSIMU:

00YyYaIOIIMIICSI TI0 MPOrpaMMe CHeluaJuTeTa

dopmMupyemMble KOMIETEHIIMU

NuaukaTopsbl JOCTHKEHUs] KOMIIETEHIUH

YK-4. CriocobeH NpUMEHSATh COBPEMEHHBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIE
HA  MHOCTpaHHOM(BIX)  sI3bIKe(ax), JUIS]
AKaJIeMUIECKOTO " npoeCCHOHATBLHOTO
B3aMMOJICICTBUS

YK-4.3. IIpencraBuser pe3yabTaThl
AKAIEMUYECKOU 51 npoeccuoHaIbHOM
NesSTeNbHOCTH Ha  Pa3UYHBIX  MYOJHYHBIX
MEpPOTIPUSTHSX, BKIIOYas  MEXKIYHApPOIHbIE,
BbIOMpast HanboJee NoAXoAsIImi Gpopmat

IIK-1-u CnocobeH mnnaHupoBaTh paboOTy U
BHIOUPATh  aJIeKBaTHbIE  METOJbl  pEIICHUS
HAy9IHO-HUCCIIEI0BATEIBCKIX 3a1aq B
BHIODAaHHOW  OOJIACTH  XUMHH, XHMHYECKOH
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-n.1 CocrasisieT o0t IUIaH]
MCCIENOBAHUSA U JeTalbHbIE IIJIaHBI OTAENbHBIX
cTagui

IK-1-0.2 Bpibupaer »KcleprUMEHTaIbHBIE H
[PacUETHO-TCOPETHYCCKHE METOJbI  PEIICHUS
IOCTABJIEHHON 3a7a4yd MCXOOS U3 HMEIOIINXCS
MaTepHATBHBIX M BPEMEHHBIX PECYPCOB

IMK-3-1 CrmocoOeH Ha OCHOBE KpPUTHUYECKOTO
aHamu3a pesyapratroB  HUP u  HHOKP|
OLIEHUBATh IEPCHEKTUBBI UX IPAKTUYECKOIO
NPUMEHEHUS MW  MpOJODKeHHs padoT B
BLIOpaHHOW O0JIACTH  XUMHH, XUMHUYECKOU
TEXHOJIOTHH WA CMEKHBIX C XUMHEH HayKax

MK-3-n.2 Omnpenensier BO3MOJKHBIE
HampaBJIeHUsl pa3BUTHSA PabOT U IMEPCIEKTUBBI
[IPAKTUYECKOIO0  NPUMEHEHMSI  IOJTYYEHHBIX
pe3yabTaToB

B pesynbrare u3ydeHus AUCHUIUIMHBI 00yYarOIUICs TOIDKEH:
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3uamop:

OCHOBHBIC ITIOHATHUS U TEOPETUYECKUE OCHOBBI OPraHUYECKON XUMUU;

O0COOEHHOCTH CTPOEHHMSI U PEAKIHMOHHOM CIOCOOHOCTH OCHOBHBIX KJIACCOB OpPraHMYECKHX
COECIUHCHMI;

MEXAHHU3Mbl, 3aKOHOMEPHOCTU U YCJIOBHS NPOTEKAHUS BAKHEHIIMX peaKkUUil OpraHu4eCKUX
COECIUHCHMI,

OCHOBHBIE METO/Ibl OPraHUYECKOTO CUHTE3A.

Ymemes:

KJaccu(UIUPOBaTh OpPraHUYECKHUE COCAMHEHHs, COCTABIATh HA3BaHUS  OPraHUYECKUX
COEIMHEHUH N0 PALIMOHATIBHON U CUCTEMAaTUYECKOW HOMEHKIIATYPE;

COCTaBJIATh CTPYKTYpPHBIE (POPMYIIbI OPraHMUECKUX COEMHEHUH 110 UX HAa3BAHUSAM;

KAUeCTBEHHO OXapaKTEpU30BbIBaTh pPACIPEACICHUE JIIEKTPOHHOW IUIOTHOCTH B MOJIEKYJIE
OpPraHUYECKOT0 COCIUHCHMS;

IPOTHO3UPOBaTh (PU3MYECKHe, XHMHUYECKHE U CIEKTpaJbHbIE CBOWCTBA OPraHMYECKUX
COCJIMHEHM;

ONMCHIBATh MEXAHNU3Mbl OCHOBHBIX THIIOB XMMHUYECKUX MPEBPAIICHUN C yYaCTHEM OpraHU4YEeCKUX
COCIMHEHU.

Bnaoemu:

HaBbIKAMU COCTAaBJICHUsI HAa3BaHMM OPraHUYECKUX COCIUHEHMUI,

HaBBIKAMHU COCTABIICHHSI CTPYKTYPHBIX (hOPMYJI OPraHHYECKUX COCAMHEHUH, CXeM U MEXaHU3MOB
OpPraHNYECKHUX PEaKLni;

HaBBIKAMU MPOTHO3UPOBAHUS PU3NUECKUX U XUMHUUECKUX CBOMCTB OPraHUYECKUX COCTUHEHUH;
HaBBIKAMU MPEICTaBIECHUS Pe3yJbTaTOB HUCCIEI0OBAaHNUN B YCTHOH (IIpe3eHTalluM, HAyYHbIE
JTOKJIa/Ibl) ¥ TUCbMEHHOM (0TYeThI) (hopMax.

3. Kpartkoe cofep:kaHHe Iy CUUIIJIHHBI

3ajaHusg Ha KypCcOBYIO paOOTy HOCSAT HWHAMBHMIYyalbHbI XapakTep W BBIAAIOTCA
NEPCOHAIBHO KaXJA0MY CTYACHTY MPEIoiaBaTeieM, BeAyIUM Ja00paTOpHbIe 3aHATHUS, C YIETOM
YPOBHS IIOJATOTOBJIEHHOCTH CTYJI€HTOB.

KoHkpeTHbIe TeMBI KypCOBBIX pabOT onpeAenstoTcs Kageapoil U npeanonaraloT KpaTKui
JUTEpAaTypHBIH 0030p MO 33JaHHOM TEeMeé M MHOTOCTAIMMHBIM CHHTE3 OpraHHYecKOro
COEIMHEHUS OIPEIETICHHON CTPYKTYPHI.

Bo3MosHBIE TEMBI KYpCOBBIX padoT:

HckyccTBEeHHBIE M1 CHHTETUYECKUE BOJIOKHA.

CuHre3 naBcaHa.

[TamranueBsli KaTaJIA3 B OPraHUYECKOM CHUHTE3E.

CuHTE3 aJKEHWINPOU3BOIHOTO aHTPAXMHOHA.

VIMeHHBIE peakUy B OPraHUYECKON XUMUMU.

Cunres [lebuepa-Musiepa Ha OCHOBE aMUHOAHTPaXMHOHA.
OneKTpoHHbIE 3P HEKTH B OPraHMUECKOW XUMUHU.

CuHTE3 HUTPOAHUIIMHOB.

Oprannyeckue BELIECTBA B KAYECTBE HHUKATOPOB.
CuHTE3 METUIIOBOTO OPaHXKEBOTO.

HyxneodunbsHoe 3amenienue B pany 9,10-anTpaxuHoHa.
CuHTe3 peHWIITHHIIIAHTPAXUHOHA.

Peakuuu npricoeAMHEHNs aHTPAXUHOHOB MO0 KapOOHUIIBHOM TpyTIIIE.
CuHTe3 aMuHamnen.

KpeMHuiiopranndeckue nojmMepsl.

CuHTE3 MONMMETUIICUIIOKCaHA.

OnekrpodunsHoe 3amenieHue B pany 9,10-antpaxuHoHa.
CuHTEe3 aMHHOMOJaHTPAaXTHOHOB.

120



[TonmuMepsl METUIIMHCKOTO HA3HAYCHHS U 00JIACTH UX TPUMEHEHUSI.
CuHTE3 CHIIMKOHOBOTO TIOJIUMEpa.

buosiornuecku akTUBHbBIE TPOU3BOAHBIE 9,10-aHTpaxuHOHA.
Cunre3 anTpadypaHaIuoHa.

A30KpacuTeNN: MPUMEHEHHE W OCHOBHBIE CTIOCOOBI MTOTYICHHUSI.
CuHTE3 a30KpacUTEIIs.

AHTpaxUHOHOBBIE KPACUTEIH.

Cunres anu3apuHa.

Ha ocHoBe aHamm3a IUTEpAaTypHBIX JaHHBIX CTYACHT CaMOCTOSITENBHO MOJ0UpaeT
HanOoJiee parMOHAIbHBIC U JOCTYITHBIC METOUKH CHHTE3a.

[Tpu BBIMOTHEHUH KYypCOBOW pabOThI HEOOXOAMMBIM TPEOOBAHUEM SIBIISIETCS TO, YTOOBI
CTYJICHT BE€Chb CHHTE3 BBINOJHSJI CaMOCTOATENbHO, YEeTKO M SICHO TIOHMMAasi CMBICI BCEX
orepanuii, KOTOpble OH JOJDKCH MPOBOIUTH. [[0ATOMY MpaKTHUECKOMY BBIITOJIHEHUIO PAOOTHI
00s13aTeIbHO TIPEAMIECTBYET COOSCEIOBAHUE C PYKOBOAUTEIIEM, B X0JI€ KOTOPOTO MPOBEPSAETCS
HE TOJIKO 3HAHWE M TMPAaBUIHLHOCTH BBIOOpA METOJIWKH CHHTE3a, HO W 3HAHHE TEOPETUYECKOTO
MaTepuaa 1o u3ydyaeMoil Teme.

Oco0oc BHUMaHUE MPH MOJATOTOBKE K padOTe W B XOJI¢ €€ BBIMOJIHCHUS JTOJDKHO OBITh
oOparreHo Ha TpeOOBaHUS TEXHUKH OE30MaCHOCTH.

CTyneHT JO0/DKEeH 3aBepIINTh paboTy B CPOKH, YCTAHOBJICHHBIC KAJICHIAPHBIM IUIAHOM
3aHaTui. CTyIeHT BIpaBe KOHCYJIBTUPOBATHCS IO BBHIMOJHEHHIO KYpCOBOM paboOThl Yy
npernoaaBaTelis, BEAYIICTO 3aHATHSI.

4. O0beM y4eOHOH AU CHMIINHBI

. B 3auerHbIX | B akagem.
Buabi yueOHoii padorsl

eIMHULAX yacax
O0mas TPyA0eMKOCTh JMCIHHUIIIMHBI 110 Y4eOHOMY IUIaHy 5 180
KonTakTtHas padora (KP): 4.4 160
JTaGopaTopubie paboTs (JIa6P) 4.4 160
CamocrosiTebHas padora (CP): 0,6 20
Bua koHTpOJIS: KP

. B 3ayernbix | B acTponom.
Buabl yueOHoii padorsl

eIMHUIAX yacax
Oo0masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 YY€OHOMY IJIAHY 5 135
KonrakThHas padora (KP): 4,4 119
JlaGopatopHsbie paboTsl (JIaGP) 4.4 119
CamocrositesibHas padora (CP): 0,6 16
Bua koHTpOJIA: KP

AHHOTanus pabodei mporpaMMbl TUCIUTUIMHbI
«YucaeHHbIe METOAbI B XUMHHN»

1. HeauaucuunJInHbI

— O3HAaKOMJICHHE C OCHOBHBIMH TMOHSTHSMU COBPEMEHHOW BBIYMCIUTEIHLHON XUMHUU; U3YICHHUE
OCHOBHBIX PAa3/I€JIOB BBIYUCIUTEIBHOW XUMUU M HMX MPUMEHEHUs ISl MOHUMaHHUS HPUPOIbI
CBOMCTB XMMHYECKUX CUCTEM; O3HAKOMJICHUE C HOBBIMHU pa3/ieslaMUi TEOPUU XUMUUECKOU CBSI3H,
BO3HUKIIUMU HA OCHOBE DPa3BUTHS BBIUUCIUTEIBHBIX METOJOB B XUMHUHU; O3HAKOMIIEHHE C
OCHOBHBIMH METOJAMH  BBIYHCIUTEILHON CTPYKTYpHOH XHMHUHA MOJIEKYJT U  OOJBIIHX
XUMHYECKMX U OHOJIIOTMYECKUX CHCTEM; MPUOOPETEHHE HABBIKOB Pa0OThI C OCHOBHBIMH
KOMITHIOTEPHBIMH TTPOTPAMMaMH, UCTIOIb3YEMBIMU B MPaKTHKE HHPPAKpaCHOM KojaebaTeabHON
CIEKTPOCKOIUU OPTaHUYECKUX COEAUHEHUH.

2. B pe3yabTare M3y4YeHUs NMCHMILIMHBI O0yYaIOUIUiics MO NMporpamMMe CHelHaJIUTeTa
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JOJIKEH
Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

dopmMupyemMble KOMIIETEHITHU NHauKkaTopbl J0CTHKEHUsT KOMIIeTeHIUIA
YK-1 Cnocoben ocymectBiath kputnueckniYK-1.3 Kputudecku oreHuBaeT HaaeKHOCTb
QHAIM3 TPOOJEMHBIX CHUTyalldid Ha OCHOBEUCTOYHMKOB  uH(poOpmanuu, paboraetr ¢

CUCTEMHOI'O oJIX0/1a, BbIPa0aTHIBATHIPOTUBOPEUNBON HH(pOpMaluell U3 pa3HbIX
CTpATEruIo JICUCTBUI MCTOYHUKOB
'VK-2.2 Pa3pabarbiBaeT KOHIIEHIMIO MPOCKTa B
paMKax 0003HauYCHHOM poOIeMbI:
(dbopMynupyer  1enb, 3a/1a4i,000CHOBBIBAET
AKTYaJIbHOCTb 3HaYMMOCTb OKU/IaeMbIe
YK-2. CnocoGeH yrnpaBiisiTb IPOEKTOM Ha BCEX Y ’ ’
pe3ynpTaThl M BO3MOXHBIE  cheppl  HX
STanax ero )KM3HEHHOIO UK
MPUMCHCHHSI

VK-2.4 PazpabarpiBaeT IUIaH peau3aIyy|
MPOEKTa C WCIOJIh30BAaHUEM WHCTPYMCHTOB

MJIAHUPOBAHHS
YK-6. Ciocoben onpenensite u peann3oBbiBaTsY K-6.1. OneHnBaeT CBOM PECYpChl U HX|
[PHOPUTETHl COOCTBEHHON [JESATEIBHOCTH  HUIPEICIIbI (TMYHOCTHBIE, CUTYaTHBHbIC,

CIIOCOOBI €€ COBEpIICHCTBOBAHUS Ha OCHOBEBPEMEHHBIE), ONTUMAJIBHO UX HCIOJB3YET MAJIs
CaMOOLIEHKH M 00pa3oBaHMs B TEUEHHE BCEHyCHEIIHOTO BBHIMOJIHEHUS OPYYEHHOIO 3adaHus
PKH3HH

IIK-1-u Cnocoben mnanupoBaTh padoty wulIK-1-n.1 Cocrasnsier o0t I1aH|
BEIOMpATh  QJICKBaTHBIE METOABI  PEHICHHUSMCCICAOBAHUS U JICTAIBHBIC TUIAHBI OTACIbHBIX
HAYYHO-UCCIICOBATEILCKUX 3a1a4 BCTa I

BHIODAHHOW  OOJIACTH ~ XWMHH, XHUMHYECKOU
TEXHOJIOTMH WM CMEXKHBIX C XUMHMEN HayKax

B pe3ynbrare n3yueHus: AMCUUIIINHBI 00 yYaIOLIUICS TOJIKEH:

3namop:

- OCHOBHBI€ MMOHATHSI COBPEMEHHOM BBIYMCINUTEIbHON XUMHH;

- NPUHUUIBI M TPUMEPHl TNPUMEHEHUS COBPEMEHHOM BBIUUCIUTEIBHOM XHMHH K
KOHKPETHBIM XUMUYECKUM CUCTEMAM;

- OCHOBHBIE€ B3aUMOCBSI3H MEK/Y COBPEMEHHOW BBIYMCIUTEIBHON XUMHUEN U JIEKTPOHHON
CTPYKTYpOl U (U3UKO-XMMHUYECKHUMH CBOMCTBAMH BEIIECTB, MPUMEHSEMbIE ISl YIpaBICHUS
CBOMCTBAMM MAaTEpPUAJIOB;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX METOJIOB BEIUMCIUTEIbHON XUMUH.

Ymems:

- MPUMEHATh METOAbl BBIUUCIUTEIBHOM XUMHUM JJId pacyera, HWHTEPHpeTaluu u
MPEACKA3aHUs CTPOEHUS U CBOMCTB XUMUYECKUX CUCTEM.

Bnaoemo:

— 3JIEeMEHTapHBIMU HaBbIKAMU MPUMEHEHHS MOAXO0A0B U METOAOB BBIYMCIUTEILHON XUMUU
OpU  PEHICHUH TPAKTUYECKUX TEXHOJIOTMYECKHMX 3a/lady € TOMOUIbI0  CTaHAApTHBIX
KOMITHIOTEPHBIX TEXHOJIOTHH.

3. KpaTkoe coaep:kaHueHCIUNTUHBI

Benenue. Ponb 1 MECTO BRIYUCIUTEIHHBIX METOOB B XMMHUH.

Mooynw 1. OcnosHbie npedcmasieHus

MaremaTrueckue MOJAENU B XUMHUU. BBIYMCTUTENbHBIE METOAbl B XUMHH. MaTeMaTH4ecKue
MOJICTTM ¥ WX TPHOIMKEHHBIA XapakTtep. Poib MoJenu B HAydHOM HCCIEIOBaHWH. MOJel,
QITOPUTMBI M TPOTpaMMbl. UHWCIEHHBIN HKCIEPUMEHT. DJIEMEHThl TEOPHH MOTPEIIHOCTEH.
[TpubOmmkeHHble yrcia u GyHKIUH. [IpaBuiia 3amucy W OKPYIJICHUS TPHOIFMKEHHBIX YUCENT U
neiicTBuil Hax HUMH. AOCONIOTHAsSE W OTHOCHTEIbHAS MOTPEIIHOCTh BBIYUCICHUS CYMMBI H
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Pa3sHOCTH, MPOU3BEACHUS M YAaCTHOTO NMPHUOIIKEHHBIX 4Hced. AOCONIOTHAs U OTHOCUTEIbHAs
HOTPEIIHOCTh BBIYMCICHHS (YHKIIMU OJHON M HECKOJIBKMX NepeMeHHbIX. CUCTEMBbI KOOPIUHAT.
JlexapToBa, moJspHasi, IMIMHAPHYECKas U cepudeckas cucTteMbl KoopaunHaT. CBSI3b MEXKIY
HuMH. OnrcaHue BOAOPOAONOJ00HBIX aTOMOB B C()epUUYECKON CUCTEME KOOPAUHAT.

Mooyne 2. CransapHule u 6ekmopHule senudunsl. Mampuyvl u onepamopul

DneMEeHTBl BEKTOPHOTrO aHayn3a. CKalspHble U BEKTOPHBIE BEIMYUHBL. CJI0)KEHHE U BBIYMTAHUE
BEKTOpOB. CKaJlsIpHOE M BEKTOPHOE MPOU3BEICHHE BEKTOpPOB. lIpom3BeneHuss Tpex BEKTOPOB.
JuddepenurpoBanue BeKTOpa M0 CKAIIPHOMY apryMmeHTy. IIpuMmeHeHue BEKTOpOB JUis
ONMCAHUA CTPYKTYphl KpucTauioB. CKaspHble U BeKTOpHbIE noist. CkanspHoe noje. I'paaneHt
ckansgpHoi ¢pyHkuuu. BekropHoe none. JluBeprenuus u porop Bekropa. [loreHnuansHoe mnose.
Teopema Octporpaackoro-I'aycca. Teopema Crokca. [IpakTrueckue mpuioKeHus CKaISIPHOTO U
BEKTOPHOI'O aHaJM3a B XMMHMH. ATOMBI B MOJIEKYJaX M B3aUMOJCHCTBHA MEXIY HHMH.
BHyTpUMONEKYJISIpHOE JJIEKTPUYECKOE II0JIE U IJIEKTPOCTATHYECKUE B3aUMOJCUCTBUS B
MOJIEKYJISIDHBIX CUCTEMaxX M KpucTajuiax. MaTpuubl U oneparopbl. Matpuisl U onepanuu Hax
HUMH. TpaHCTIOHUpPOBaHHAs, SPMHUTOBA M 0OpaTHast MaTpuIsl. Oneparopsl B XxuMun. OnepaTopsl
OCHOBHBIX (PM3MKO-XMMHUYECKUX BenuuuH. Kommyranus oneparopsl. Onepatop ['amunbrona u
€ro KOMIIOHEHTHI. JINHEeHbIM BapruanMoHHbIN MeTox Putna. [IpuMeHenns onepatopoB U MaTpuil
B XMMMH: BapUALMOHHBII MeTO pelieHus ypasHeHus LlIpenunrepa.

Mooynv 3. Beiuuciumenvhble Memoowvl 8 XUMUYECKUX 3A0a4ax

Maremarnueckue METOJbl KJIACCUYECKOIO ONMCAHHUA CTPYKTYpPbl M JUHAMHUKUA MOJIEKYIL.
JIBuKeHre MOJIEKYIIbI B J1a0OpaTOPHOM cucTeMe OTCUeTa U B cucTeMe IieHTpa Macc. Onucanue
BpAlllaTeIbHOTO JIBWKEHUS MOJIEKYJbl. Marpuna TeH30pa MOMEHTa HWHEPLUU MOJIEKYJIBI.
I';1aBHBIE MOMEHTBI MHEPLUU MOJEKYJIbl. MOMEHTBI MHEPIUU MOJIEKYJ Pa3jIu4HOIO CTPOCHMS.
VpaBHEeHHs] MeXaHUKH B OOOOLIEHHBIX KoopAauHarax. lloHsATHEe OOOOIIEHHBIX KOOpAMHAT.
VpaBuenus Jlarpanxka. YpaBHenus ['amwuibToHa. @yHKuMs ['amMuiabTOHA Kak MOJHAs SHEPTUS
KOHCEPBaTUBHOIM H30JMpoBaHHOM cucTembl. KonebaHus aTOMOB B MOJIEKyJle B OOOOIIEHHBIX
KoopauHaTax. ['apMOHMYECKH MOTEeHIMaN. ['apMOHMUYECKHE KOJeOaHUs aTOMOB B MOJIEKYIIE.
HopmanbHble BajeHTHbIE KOJIeOaHUsI aTOMOB B MOJIEKYJI€:CUMMETPUUHBIE, aHTUCUMMETPUYHBIE,
nedopmarmonnsie. MH(ppakpacHas kosiedarenbHass CIEKTPOCKONHs. MaTemMaTHYecKue MOICITH
HK-cnextpockonuu. MK-CieKTpbl NOITIOMIEHUST OPraHUYECKUX COEIMHEHU. MexaHuueckas
Mojziedb MoJieKynbl. [TpuOmkeHus, nexane B OCHOBE MEXaHWYECKOW MOJENIU MOJEKYJIbI.
[ToBepXHOCTh MOTEHLUMAIbHONW DHEPrMM MOJIEKYJIBl M €€ XapaKTepUCTHKU. SnepHas
KOH(Urypauusk MOJIEKYJIbl M MOJIEKYJISIpHAs CTpyKTypa. DHepreruueckue Oapwepbl Ha III10.
BanentHbie n3omepsl 1 koH(popMmepbl. KoHpopMalnoHHblii aHanmu3. BHyTpeHHUE KOOpIAMHATHI
MoJieKyJibl. [IoTeHnHanbHass SHEPrus MOJIEKYJbl B PaMKAaX MEXaHUYECKOM MOJEIN MOJIEKYIIBI.
[TpubnuxeHne aIAUTUBHOCTH MApPHBIX ATOMHBIX B3auMozecTBuil. CHIIOBbIE MOCTOSIHHBIE
MOJIEKYJBl M HMX pacyeT. AHrapMoOHU3M aToMHbIX koseOanuid. Ilotenmuman Mopca.
Bpamarensusie Oapsepbl  Mosiekyn. IloreHinumanbHass sHeprust Mojekynbl. IloTeHumanmbHas
SHEpPrusi MOJIEKYJbl KaK HapaMeTrpuueckas (QYHKIMsS BHYTPEHHHX KOOPJIMHAT aTOMOB.
ONEKTPOCTaTUYECKOE B3aUMOJEHCTBHE aTOMOB M MOJIEKYJI. MynpTUIONBHAS MOJENb. ATOM-
atomHoe mnpubmpkenue Kwuraiiropogckoro. DOneprusi Ban-mep-Baanbca. Ilotenumansi
Jlennapna-/Ixxonca u bokuHrema-Xwusuta. BomoponHas cBa3b. Henmocratkum MexaHM4eCKOM
MOJIEJI MOJIEKYJIbl. BbluMcnuTeNnbHbIE METOABl A OONBIIMX MOJEKYISPHBIX cucreMm. .
Monekynspublii  aHcamOib. DyHKIMM pacrpelesneHus. MeToJl MOJEKYISIPHOM JWHAMMKH.
Meton Monte-Kapno. Berancnutenbuble MeTonabl JUisi OOJBIIMX MOJIEKYISIpHBIX cucTteMm. IL
BbruucnurtenbHplii  acmekT  Teopuu  (QyHKIMoHana miotHoctd.  Metox  Kona-Ilbma.
HeopOutansHblit moaxo. Beraucautenbabie METOBI sl OONBIIMX MOJEKYISpHBIX cucteMm. III.
Meton Kapa-Ilappunemto. ['uOpuaHble MeETOABI «KBAHTOBAas MeEXaHHKA-MOJIEKYIIpHas
MEXaHUKay.

3aknrouenue. BoluuciumenvHvle Memoobl - COBPEMEHHbII UHCMPYMEHM NPO2HO3A 8 XUMUU.

4. O6beM y4eOHOMIMCIUIIHHBI
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. B 3auernbix | B akamem.
Buabl yueOHoii padoTsl
eIMHHUIAX yacax
O0masi TpPyA0eMKOCTh TUCIHIIJIMHBI M0 Y4eOHOMY IUIAHY 3 108
KounTakTtHas padora (KP): 2,2 80
Ulexuuu (Jlek) 0,9 32
[IpaxTrueckue 3ausatus (I13) 1,3 48
CamocrosiTtesibHas padora (CP): 0,8 28

Bua koHTpOJIS:

3a4€T ¢ OLeHKO

Buabl yueOHoii padoTsl

B 3a4erHbix | B actponom.

eIMHUIIAX yacax
O0mast TPy10eMKOCTh JUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 81
KounrakThas patora (KP): 2,2 59,4
Ulexuuu (Jlek) 0,9 24,3
[TpakTuueckue 3anstus (I13) 1,3 35,1
CamocrosiTeabHasi padora (CP): 0,8 21,6

Buja KoHTpOJISI:

3a4€T ¢ OLeHKOH

AHHOTanus pabodeid MporpaMMBbl TUCITUTUTHHBI

«JlabopaTopHbie paboThI N0 BBHICO

1. HeauaucuunJInHbI

KOMOJICKYJIAPHBIM COCAUHCHUAM»

— ¢dopMupOBaHHE y OOYYAIONIMXCS 3HAHWKW OCHOB HAyKH O MOJUMEpax M €€ BaKHEHIIMMH

MMPAKTUICCKUMU MMPUIOKCHUAMMU.

Bremonnenue 1abopaTopHbIX pabOT COMYTCTBYET

nexuuoHHoMykypcy BMC u oxBaThIBalOT OCHOBHbBIE pa3fenbl Kypca. TeopeTuueckue 3HaHuf,
HOJy4EeHHbIe OOYYaIOUIMMUCSA MPU MPOCITYIIMBAHUU JIEKLMOHHOTO Kypca, OyAyT3aKpersThCs
pUOOpeTEeHNEM NPAKTUIECKUX HAaBBIKOB paboTsl ¢ BMC.

2. B pe3yiabTaTe u3yyeHHs TMCHHNIHHBI
JOJIKEH:
Obaadams CIEAYIONUMU KOMIIETCHIIUSIMU:

00y4aIoIMiics 0 MPOrpaMMe CHeHAJIHTETa

dopmMupyemMbie KOMIIETCHIIUT

NHaukaTopbl 10CTHKEHUS] KOMITETeH Ui

YK-1 Cnoco0OeH ocCylecTBIsTh KPUTHYECKHIM
aHaU3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTO 1oJ1X0/1a, BbIpa0aThIBaTh
CTPATETUIO NEUCTBUI

YK-1.3 Kpurnyecku OICHUBACT HAICKHOCTH
MCTOYHUKOB  uH(popmanuu, paboTaer ¢

'YK-3.Criocoben OpPTraHM30BbIBAThH "
PYKOBOJUTH pabOTON KOMaH/BI, BbIpabaThIBas
KOMAaHIHYIO  CTPaTeruio s JOCTHXKEHHS
MOCTaBJIICHHOH 1IEJIN

MPOTHUBOPEUMBON HH(OpMAIIME €3 Pa3HbIX|
MCTOYHUKOB
YK-3.1 BeipabateiBaer CTpaTEruio

COTPYZIHUYECTBA M HA €€ OCHOBE OpPraHU3YeT
O0TOOp UJICHOB KOMAaHIbl JJsl JOCTHXKEHHS
[TOCTaBJIECHHOM LIEJH

YK-3.2 Ilnanupyer M KOpPPEKTHPYET paboTy
KOMaHJbl C Y4€TOM HHTEPECOB, OCOOEHHOCTEM
MOBEICHHsI 1 MHEHUH ee WICHOB

'YK-6. CriocoOeH onpeeNiaTh U PeaTn30BbIBaTh
MPUOPUTETBI  COOCTBEHHOW JESTEIBHOCTH W
CIOCOOBI €€ COBEPIICHCTBOBAHHMS Ha OCHOBE
CaMOOIICHKA M O0pa30BaHMsS B TEUYCHUE BCCH
PKN3HU

YK-6.1. OueHuBaeT CBOM pecypchl M UX
peaessl (JIMYHOCTHEIE, CUTyaTUBHEIE,
BPEMEHHBIC), ONTUMAIBHO UX HCIOJB3YET JIJIsI
YCIICIITHOT'O BBITMTOJIHEHHUS TIOPYYSHHOTO 33/ 1aHHSI

IIK-1-u Cnoco0GeH mimaHupoBaTh paboOTy H
BHIOMPATh  aJeKBaTHBIE  METOIBI  PEIICHHS
HAayYHO-HCCIIEI0BATENLCKUX 3a1a4 B
BbIOpaHHOW 00JacTM XMMHUH, XUMHYECKOU
TEXHOJIOTUH WM CMEKHBIX C XUMHEH HayKax

MNK-1-n.1 CocraBnser 001 IU1aH
FICCIICIOBAHUS U JIeTaJdbHbIE IJIAHBI OTHCILHBIX
cTaaui

IK-1-n.2 BriObupaer sKcrepyUMeHTaJIbHbIE H
ACYETHO-TEOPETUYECKHE METOJIbl  PEeIlICHHUs]]
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TMOCTAaBJICHHON 3aIayd KWCXOMSM M3 HMMEIOIINXCH
MaTepuaIbHBIX U BPEMEHHBIX PECYPCOB

IIK-2-u Cnocoben mnpoBoauth naTteHTHO-IIK-2-H.1

00J1aCTH XMMHH W/UIU CMC)KHBIXHAYK

MH(GOPMALIMOHHBIE UCCIICAOBAHMS B BEIOPaHHOMCIEINATN3UPOBAHHON
NaTeHTHO-MH()OPMALIMOHHBIX 0a3ax JaHHbIX

[IpoBonut

ITIOUCK

uHpOopMauu B

B pe3ynbrare n3yueHuss AMCUUIIIMHBI O0yYaOLIUICS TO0JIKEH:
3uamo:

- BAKHEUINME IIOHATUA U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU;

3aKOHBI XHWMHU,

KJ1accu(PUKAUION

- (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC CBOMCTBa BBICOKOMOJICKYJIAAPHBIX CO€,I[I/IHCHHI>'I;

- KITIOYEBBIC dakTopsl,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUII;

BJIMAKOIIUEC Ha

(1)I/I3I/IKO-XI/IMI/ILIGCKI/IG

HOMEHKJIATypy

CBOlICTBa

- CYIITHOCTDb Ba)KHEHIITIX XUMHUYCCKUX, CI)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX u CI)I/I3I/I‘ICCKI/IX METOA0B

aHaJIM3a BBICOKOMOJIEKYJIIPHBIX COCUHEHUN;

- OCHOBHBIC MCTObl CHUHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHEHUN U IIPpHUEMbI UXOYUCTKHU,

- MpaBHJIa TEXHUKHOE30MaCHOCTH TpH paboTe B XUMUYECKOH JIA0OpaTOpHUH.

Ymemon:
— AQHAJIM3UPOBATh  CIPABOYHYIO
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM;

JauTepaTypy 1o

- IJIAaHUPOBATb U OCYHICCTBJIATD XHMquCKHﬁBKCHepHMCHT.

Baaoemuw:

(UBUKO-XUMHUYECKUM

- OCHOBHBIMHUPACYCTHBIMU YPABHCHUAMMU, ITPABUJIAMU U 3aKOHAMU XUMUH,

- CTaTUCTUYECKOMOOPabOTKON IKCIIEPUMEHTATbHBIX IAHHBIX

3. Kparkoe conepxaHue Il CHUTITTHHbBI

CBOUCTBaM

Mooynv 1 «Ilonyuenue cunmemuueckux blCOKOMOIEKYIAPHLIX COCOUHEHULLY

ITonukoHAeHCaALIMS (I)CHOJ'Ia C aJIpJCruaaMu

[Tonryuenue aHUIMHO-POPMaTIbAETUIHBIX CMOJI
[lonyyenne  MOJIMAMMIHBIX CMOJI

3HaKOMCTBO C y‘Ie6H]’:>IMI/I J'Ia60paT0pI/IHMI/I HIIpaBUJIaMU TCXHUKU 0€30IMacHOCTH

HonyquI/Ie MOYCBHUHO- (bopMaan[erI/mHoﬁ CMOJIBITIO PCAKIUHU ITOJIMKOHACHCAIUN

Mooyns 2 «Xumuyeckue peakyuu u ghusuyeckue c80UCMBa 8bl1COKOMONEKYIAPHLIX COCOUHEHULY

o [Tony4yenue pezopunH-POpMaIbIETUIHBIX CMOJ
o [Tony4yeHue cMoIbI U3 ypOTponrHa U (heHosa

4. O0beM y4eOHOH AU CUMIINHBI

. B 3auernbix | B akaxem.
Buabl yueOHoii padorsl
eTMHHUIAX yacax

O01as TPYA0EeMKOCTh JHCHUILIHHBI 110 Y4€OHOMY IJIAHY 4 144
KonrakTHas pa6ora (KP): 3,1 112
JlaGopatopusbie paboTsl (JIaGP) 3,1 112
CamocrtosiTebHas padora (CP): 0,9 32
Bua kouTpoJs: 3auér

Buabl yueoHoii padoThI

B 3ayerHBIX

B acTponom.

eTMHHUIAX yacax
OO0masi TpyA0eMKOCTh JUCHUIIJIUHBI 10 Y4eOHOMY IIAHY 4 108
KonrakTHas padora (KP): 3,1 84
JlaGopaTopubie paboTsl (JIaGP) 3,1 84
CamocrosiTesibHas padora (CP): 0,9 24
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Bua KOHTpOJIA: 3auér

AHHOTanus padouye mporpaMmsbl TUCIUTLTAHBI
«Kpucramioxumus»

1. leJb TUCHUILUINHBI: - (GOPMUPOBAHKE Y CTYACHTOB MPEICTABICHHS O BHYTPEHHEM CTPOSHUU
TBEPJOrO Tella M B3aUMOCBSI3W €r0 BHYTPEHHErO CTPOCHHUS C BHEIIHEH (opmoi U (usuko-
XUMHUYECKHUMH CBOHCTBAMHU JIJIsl CO3/1aHus (DYHKIMOHATLHBIXMATEPUATIOB.

2. B pe3yabTaTe H3ydeHHs JUCHHIJIHHBI 00yYaIOLIHIICS 10 MPOrpaMMe CIeluaTuTeTa
JMOJIZKEH::

Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:

@opMupyeMble KOMIIETEHIIUH NuaukaTopsbl 10CTHKEHUSI KOMIIeTeH il
'YK-6. CriocoOeH onpenenste U peann3oBbiBath|Y K-6.1. OneHuBaeTr CcBOM pecypchl MW UX|
MPUOPUTETHl COOCTBEHHOW JEATEIBHOCTH HIIPEICITBI (JIMIHOCTHBIE, CUTYaTUBHEIC,

CIIOCOObl €€ COBEPILICHCTBOBAaHHUS HAa OCHOBEBPEMEHHBIE), ONTUMAIBHO HUX HCHONB3YET IS
CaMOOLIEHKAN OOpa30BaHMUs B TEYCHHE BCEHyCIEIIHOTO BHIMOJHEHUS MOPYIEHHOTO 3aaHuUs
PKU3HU
IIK-1-u Cnocoben mnanupoBaTh paboTy uIIK-1-u.2 BpiOupaer sKcHepuMEHTANbHbIE U
BHIOMPATh  aJleKBaTHBIE  METOJbl  PEIICHHUSPACUCTHO-TEOPETUUCCKHE METOIbl  PEUICHHUS
HAY4YHO-MCCIIE0BATEIBCKUX 3a1a4y BIOCTABIICHHOW 3a/1a4yll UCXOMAS M3 HUMEIOLIUXCS
BbIOpaHHOW 00JacT XHMMHUHM, XHUMHYECKOWMAaTepUATbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTUH MJIM CMEKHBIX C XMMHEH HayKax
IMK-3-1 Cnocoben Ha ocHoBe KpuTHueckoroflIK-3-n.2 Omnpenensier BO3MOYKHBIE
aHanmuza pesynpratoB HUP u  HUOKPHanpaBnenus pa3Butusi pabOT M NEPCIEKTHUBBI
OLICHUBATh MEPCIEKTHUBBl HMX TMPAKTHYECKOTONPAKTUYECKOTO  NMPUMEHEHHUS  IOJYYeHHBIX
MPUMEHEHUS W  MPOJOJKeHHsT paboT  Bpe3yabTaToB

BbIOpaHHOW 00JIaCTH  XMUMHMHM, XHUMHYECKOU
TEXHOJIOTHH MU CMEKHBIX C XUMHUEH HayKax

B pe3ynbrare nzyueHus: AMCUUITIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namo:
® OCHOBHbIE€ 3aKOHbl W TIOHATHSA KpUCTAIIOrpapuu, KPUCTAIOXMMHUH, MHUHEPAIOTUH U
netporpaduu;
® 0011[1e IPUHLUIIBI KJIACCU(UKALUN KPUCTAIUTMUECKUXCTPYKTYP;
® OCHOBHBIE METOJbl HUX M3yYEHHUS MCCIENOBAaHUS KPHUCTAUIOB M HMX (U3NKO-XMMHUYECKUE
CBONCTBA.

Ymemo:
® pelaTh 3aa4M, CBA3aHHbIE C OIMCAHNEM CUMMETPHUH U BHYTPEHHEHN CTPYKTYPBI KPUCTAIIOB;
® YyCTAHABJIMBATh  B3aUMOCBA3b  MEXAY  KPUCTAUIMYECKOW  CTPYKTYpoH H  (Qu3HKO-
XUMHYECKMMHCBOWCTBAMU;
® [ICIIOJIb3Ysl 3HAHMSI OCHOBHBIX JIMAarHOCTUYECKHX CBOMCTB MHUHEPAJIOB M TOPHBIX IOPOJ
MIPOBOAMTD UX OMUCAHMUE;
® ICTIOJIb30BAaTh  COBpPEMEHHbIe VIHTepHeT-pecypchl, TeMaTHueckue 0a3bl JaHHBIX U
MOJICJIMPOBAaHUE B MPHUKIAJAHBIX @pPOrpaMMax JUIsl COCTABJICHUS OINHCAaHUSA 3aJaHHOIO
KPUCTAJJINYECKOTOBEIECTRA.

Bnaoemu:
® HaBbIKaMU UACHTU(UKAIMK BEIIEeCTBA M0 JaHHBIM Ka4eCTBEHHOI'O PEHTI€HO()a30BOro aHalN3a;
® METOJIUKONW TPOBEJCHUS] KPUCTAJUIOONTUYECKOTO U HMMEPCHOHHOTO METOJO0B aHaliu3a
MUHEPAJIOB U UCKYCCTBEHHBIX KPUCTANINYECKUXIIPOTYKTOB.

3. KpaTkoe coaep:kaHueIMCIIUTITTHHBI
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Beenenne. Copnepxanune W 3amaun  Kypca. CBsizp KpucTamiorpaduu, KpHCTAIIIOXHUMMUH,
MHUHEpAJIOTUU U 1eTporpaguu ¢ OOIIETEOPETUYECKMMH JUCHUIUIMHAMUA M CIELUAIbHBIMU
KypCaMHu.

Pa3nea 1. Kpucraaiorpagpus

[TonssTe o0 KpucTamiax: KpPUCTAJUIMUECKas M IMPOCTPAHCTBEHHAs PELIETKH, XapaKTEepHbIE
CBOWCTBA KPUCTAJJIOB, CUMMETPUS KaK MPUHIMI KIacCU(UKALUU KPUCTAJUIOB, MOHATHE 00
M30TPONHBIX W  AHU30TPONHBIX KPUCTAUIAX, MEXAYHApoAHAas CHUMBOJIMKA, IIpaBHJIa
KpHUcTaiorpauyeckoil yCTaHOBKM KPHCTAJIOB, cTepeorpaduyeckue MpOEeKIMH M MPOEKLIHUU
IrPaHe KPUCTAJIOB.

@DopMbI UACANbHBIX KPUCTAJUIOB: OCHOBHBIE 3aKOHBI KPUCTAJUIOrpauH, MOHSTUS MPOCTBIX U
KOMOMHUPOBAHHBIX (hOpM OrpaHeHusi, MpocThie (HOPMBI OrpaHeHUsT HU3IIEH, CpeTHEeH U BBICIIEH
KaTerOpHii, CHMBOJI TIPOCTOM (hOPMBI.

PeanbHble KpuCTaIbl: OCHOBHBIE METOJbl BBIPALIMBAHUSA KPUCTAIJIOB M3 pPACTBOPOB U
pacIuIaBoB, GOPMBI peabHbIX KPUCTAILIOB.

Pa3znea 2. Kpucraaaoxumus

Kpucrannoxumuueckue XapakTepUCTHKH CTPYKTYpbl KPHCTAJIOB: IOHATHE OO0 3JIeMeHTax
CUMMETpPUN KPUCTAUIMYECKUX CTPYKTYp, pemierkax O.bpaB> M ImpoCTpaHCTBEHHBIX Ipymmax
cummerpun 1o E.C.DenopoBy u A.lllendaucy, ompenenenue uucia (OpMyIbHBIX EIUHHILI,
KOOPJMHAIIMOHHBIX 4YHCEl U KOOPAMHALMOHHBIX MHOTOTPAaHHMKOB, TI'€KCAaroHajbHAas U
KyOudeckas IUIOTHEHIINE YIIAaKOBKH, pacyeT PeHTI€HOBCKOMIIIIOTHOCTH.

Knaccugukanus KpUCTAJUIMYECKHX CTPYKTYp: OINHUCAHHE OCHOBHBIX CTPYKTYPHBIX THIIOB
NPOCTHIX, OMHAPHBIX U CIOXKHBIX COENWHEHHH, TMOHATHS W30CTPYKTYPHOCTh, M30MOPHHU3M H
HOJIUMOP(U3M, KPUCTAUIOXUMHUYECKAsh KiacCU(UKalus CHIMKATOB, OINMCAHUE CTPYKTYp
OCHOBHBIX MoaM(DUKanui KpemHe3eMa (KBapl, TPUIAMMUT, KPUCTOOATUT) M HEKOTOPBIX
CUJIMKATOB.

OcHOBHBIE (PH3UKO-XMMUYECKHE CBOMCTBA KPHCTAIOB W HMX B3aHMMOCBS3b CO CTPYKTYPOH W
TUIIOM XMMHYeCKOM cBsi3u. CoBpeMEeHHble METOJbl HCCIIEAOBaHUS KpucTaiioB. OOuue
NPEJCTaBICHUs] O PEHTTEHOBCKMX METO/IaX aHajiu3a M KauyeCTBEHHOM pPEHTreHo(]ha30BOM
aHanu3e, UICHTU(UKAIUS BELeCTBA 0 JAHHBIM PEHTIeHO(a30BOr0 METoJaaHaIN3a.

3. MuHnepaJjorus unerporpadgus

OOue cBeneHUs O MUHepayax: KiacCH(UKaIUs MUHEPAIOB MO XHMHUYECKOMY COCTaBy M
OCHOBHbBIE IPEJICTABUTENIN Pa3HbIX KJIACCOB, TMAarHOCTUYECKHE CBOMCTBA MUHEpPATIOB (TE€HE3HC,
MopdOJIOorus, XHMHYECKHH COCTaB, LBET, LBET 4YepThl, OJIECK, TBEPAOCTb, CIAHHOCTB,
IPO3payHOCTh, IJIOTHOCTH). OmnpeneneHWe MHUHEPAIOB MO HX (U3UKO-MEXaHUYECKUM
CBOMCTBaM.

[TonsiTEe O TOPHBIX MOpPOJAAX: CHUCTEMATHKa TOPHBIX IOPOJ MO TEHE3UCy, KiacCH(pHUKalus
MarMaTU4eCKUX M OCaJ0YHBIX TOPHBIX IIOpPOJ, ONHMCAHME NPEACTABUTENEH pa3HBIX THIIOB
TOPHBIX TMOPOJ, OCHOBHBIE XapaKTEPUCTHKU TOPHBIX MOPOJ (F€HE3UC, MUHEPAJIbHBIM COCTaB,
CTPYKTYpa, TEKCTypa, TBEPAOCTb, IUIOTHOCTh FOPHBIX Mopon). OmnpeaeneHre ropHbIX MopoJ Mo
uX (pU3MKO-MEXaHNUYECKHMMCBONCTBAM.

4. MeToabl ONITHYECKOI0 AaHAJIN3A TBePAbIXBelleCTB

OcHOBHBIE TOHATHS ONTHYECKOTO AaHaJINW3a TBEPABIX BELIECTB: NOJNApPU3aLUs U JBOHHOE
Jy4yenpeaoMiIeHHe CBeTa B KpHUCTalslaX, MOKa3aTelu MPEeJOMIICHUS, ONTHYECKUE MHIUKATPUCHI
KPUCTAJIJIOB BBICILIEH, CPENHEN M HU3ILIEH KaTeropuu, JUCIEPCUs MHIMKATPUCHI, aHU30TPOINUS
TIOTJIONICHHS CBETA KPUCTAIIAMHU (TIJICOXPOU3M).

Knaccugukanuss MHUKpPOCKOIIOB M MX BO3MOXHOCTH JUIS MCCIEOBAHUS KPHUCTAIMYECKUX U
aMOp(HBIX BEUIECTB, B TOM YUCIIE U NETPOrpapuuecKoro aHaiu3a MUHEPAIOB U TOPHBIX MOPOJI.

Kpucrannoontuueckuii 1 MMMEPCHOHHBIM METOJbl aHAIW3a MHUHEPAJIOB U HMCKYCCTBEHHBIX
KPUCTAJITMYECKUX MPOAYKTOB (CTEKIIa, KEPAMHUKU,KITHHKEPOB).

4. O0beM y4eOHOH M CUMIINHBI
‘ Buabl yueOHoii padoThl ‘ B 3auernbix | B akanem. ‘
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eTMHUIAX yacax
O01masi TPYA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY IJIAHY 3 108
Konrakthas pa6ora (KP): 1,3 48
Jlexmmm (Jlek) 0,9 32
[ IpaxTrueckue 3ansatus (I113) 0,4 16
CamocrositesbHasi padora (CP): 0,7 24
Bua KOHTPOJISA: IK3aMeH 1 36

B 3auernbix | B actponom.

Buabl yueOHo# padoThl

eTMHHUIAX yacax
O01as TPyA0€eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IJIAHY 3 81
KouraktHas pa6ora (KP): 1,3 36
Jlexiuu (JIek) 0,9 24
[TpaxTuueckue 3ansatus (I113) 0,4 12
CamocrositesibHas padora (CP): 0,7 18
Bua KOHTpOJIsS: IK3aMeH 1 27

AHHOTanms pabodveil MporpaMMBbl TUCITUTUTHHBI
«CTpoeHue BelecTBay

1 Leap TUCHMIJIMHBIL: - U3YYCHUE BOIIPOCOB TEOPUH XUMHUYECKOM CBS3U M JICKTPOHHOTO
CTpOCHHS MOJICKYJ1. B HeM oco0oe BHUMaHUE yAETSETCS YICHUIO O CUMMETPUH, TEOPUHU TPYIII,
a TaK)Ke MCIOJIb30BAaHHIO JJAHHBIX TIOHATHH B TCOPHH XMMUYECKOTOCTPOCHHUSI.

2. B pe3yabTaTe u3ydeHHs JUCHHIJIMHBI 00yYAIOIIUIICS M0 MPOrpaMMe CHeNUATUTETA
JTOJIZKEH

Obnadams CIEIYIONUMU KOMITETCHIIUSIMU:

DopmupyeMbie KOMIIETCHITUN HNHauKaTopbl JOCTHKEHUS] KOMIIETEHIIMH

YK-1. Cnoco0eH ocCylecTBIsTh KPUTUUYECKHI
aHaU3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOIO oJ1X0/1a, BbIpa0aThIBaTh
CTPATETUIO NEUCTBUI

YK-1.1. Aranu3zupyer npoOJeMHYIO CUTYaIUIO
KAK CHCTEMY, BBIABIISII €€ COCTaBIIAIOIINE U
CBSI3U MEXTYHUMHU

IIK-1-u CnocobeH mnnaHupoBaTh padoOTy U
BHIOMPATh  aJIeKBaTHbIE  METOJbl  pEIICHUS
HAyIHO-HUCCIIEI0BATEIBCKUX 3a1a4 B
BBIODAaHHOW  OOJIACTM  XUMHH, XHMHYECKOH
TEXHOJIOTHH WM CMEKHEIX C XUMHUEH HayKax

MK-1-n.1 Cocrasinser 001U IIaH
MCCIIEIOBAHUS M JIETalbHbIC IIAHBI OTAEIbHBIX]
cTaaui

IK-1-n.2 BriObupaer sKcnepyUMeHTalIbHbIE H
[PacueTHO-TEOPETUYECKHE METOJbl  PEeHICHHUS
IMOCTABJICHHOM 3aJaydl MCXOAS M3 HUMEIOIIUXCS
MaTepUaTbHBIX U BPEMEHHBIX PECYpPCOB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06y%101u14ﬁc;1 JOJIKCH

3namo:
OCHOBHBIC

COCTAaBJIAIOIIHE

MEXMOJIEKYJIIPHBIX

B3aUMO/ICVCTBUH, CTpOCHUE

KOHJICHCUPOBAaHHBIX (a3 (KuAKoCTe, aMOp(HBIX BELIECTB, KPUCTAUIOB U Me30(a3) M HX

ITOBEPXHOCTEN;
METOJI KOHCTAHT SKpaHupoBaHusCreiirepa;
CUMBOJIMKY aTOMHBIXTEPMOB;

- TCEOPCTHYCCKUC OCHOBLI MCTOAA MO B BapI/IaHTCXIOKKCJ'I}I.

Ymemes:

dbopmymnam;

BBIYUCIIATE DHCPIUH JICKTPOHOB B MHOT'O3JICKTPOHHBIXCUCTEMAX |
- HPOBOAUTH 0003HaYCHUS TCPMOB aTOMOB B OCHOBHOM COCTOSIHUH II10

X DJJICKTPOHHBIM
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- TPEICTABISTH rpaUuecKu MOJIIPHBIC AHATPAMMBI BOJTHOBBIX () YHKITUI;

- TMPOUW3BOJUTH BEIYUCICHUS TMOPSIKOB CBsI3el, 3((HEKTUBHBIX 3apsiJOBAaTOMOB;

- HCIIOJb30BAaThb OCHOBHBIC IMOHATHUS TEOPUU CUMMETPHUHM JUIsl MHTEPHPETALMH XUMHUYECKOM
CBSI3U B KOMIIJIEKCHBIXCOETMHEHHAX.

Bnaoems:

- YETKHUM TIPEJICTABIICHUEM O pe3ysbTarax perieHus ypaBHeHus llpenunrepa mms pazanyHbIX
COCTOSIHMH 3JIEKTPOHA B OJTHORJICKTPOHHBIXCUCTEMAX.

3. Kpartkoe coep:kaHHeIUCHMIIUHBI:

Pasgen 1. Teopusi xumuuyeckoro crpoeHusi. KBaHTOBO-MexaHHYeCKOe ONMUCAHHE ATOMA
B0J0P0/J2a (01HO3JIEKTPOHHBIX HOHOB) H MHOI'03JICKTPOHHBIX ATOMOB

OZHORIEKTPOHHBIE BOJHOBBIE (DYHKIMM aToma BOAOpoAa. KBaHTOBBIE COCTOSHUS 3JIEKTPOHA.
Pewenne ypasnenus lllpenunrepa s 0THORIEKTPOHHOI0ATOMA.

Coneprxanne noHsITUH "cTpoeHue BemiecTBa" U "CTpyKTypa BemiecTBa'. PazinuHble acreKThbl
TEPMHHA '"CTPOEHUE MOJEKYNI": TOMOJOTUYECKHH, I'€OMETPUUYECKUM, BJIEKTPOHHBIA M [Ip.
VYHopsiioueHHbIE U HEYNOPSJIOYCHHbIE CTPYKTYpbl KOHACHCHUpOBaHHBIX (a3. OOmuit 0630p
METOJIOB 3KCIIEPUMEHTAIBHOTO U TEOPETUYECKOTO0 H3YYEHHUs CTPOEHMSI MOJIEKYJ] U CTPOEHUs
BELIECTB.

OCHOBBI KJIACCUYECKON TEOPUU XMMHUYECKOIro cTpoeHUsl. OCHOBHBIE TOJOKEHUS KIACCHUECKON
TEOPUU XUMHUYECKOIO CTPOCHHUs. MONEKYISpHBIE MOJAEIN PAa3IMYHOIO YPOBHS B COBPEMEHHOMU
TEOPHH XHMUYECKoro crpoeHus. CTpykrypHas ¢opmyna u rpad Mojekynsl. BemuunHsr,
OIpENIeNAIONME TEOMETPHUECKYI0 KOH(PUIypalMui0 MOJEKYJIbl: MEXbIJCpHbIE PpACcCTOSHMS,
BAJICHTHBIC YIJIbI, TBYTPAHHBIE W TOPCHOHHBIC yribl. BHyTpenHee Bpamenue. Kondopmarmm
MOJIEKYII.

BonnoBoe ypaBHenue IlIpeauHrepa — OCHOBHOM NOCTYJIAT KBAHTOBOM MEXaHUKH.

OcHOBHBIE IOHATHS U IPUHLUIIBI KBAHTOBOM XUMHHU.

Pesynbrarel pemenust ypaBHeHusi lllpenunrepa mns aroma Bomopona. IlpeoOpa3zoBanue
KOOpAMHAT U pas3zeiieHue nepeMeHHbIX. AHamu3 O-, ©- u paguanbHOro ypaBHeHuil. KBaHToBBIE
COCTOSIHUS 3JIEKTPOHA B aTOMe Bojopoa. CniuH anekTpoHa. DxcnepumMeHT lItepna u I'epnaxa.
BonHoBbIE (QYHKIMH »3JIEKTpOHAa B aroMe BOJOpoJa. AHaIM3 paauaIbHONM M YIJIOBOM
COCTaBJISIFOLIMX COOCTBEHHBIX (YHKIMH 3JEKTPOHOB B aTOME€ BOAOPOJA JIs pa3iIMYHbIX
3HaueHui n. yHKIUN paAuaIBbHOTO U YIVIOBOTO PACHPENEIICHUsI BEPOATHOCTH DIEKTPOHOB AJIS
pa3IUYHbIX COCTOSAHUN. KOHTypHBIE M MOJISIpHBIE JUArpaMMbl 3JEKTPOHHBIX IMJIOTHOCTEH IS
BOJIOPOJI0NIO00HBIX opOuTaneil. CUMMeTpHUsi aTOMHBIX OpOUTaNIEH.

Mexannueckass Mozenb MoOJeKysabl. [loTeHnumanel MapHBIX  B3auMMOJEHCTBHHA. Merton
MOJIEKYJISIPHOM MEXaHUKHU IIPYU aHAIM3€ CTPOCHUS MOJIEKYI.

Merton Xaptpu-®oka. BonHossle ¢pynkiuu no Xaprpu-doxky. [IpubnnkeHHbIH METO/ pelIeHUs
ypaBHeHus [llpeanHrepa 1 TOUHOCTB ATOr0 NpUOIMKEHUs. PaccMoTpeHne ABMKEHUs 3JIeKTPOHA
B OIIPENIEIICHHOM MOJIEJIbBHOMITIOTEHIMAJIE.

MHOro3/IeKTPOHHBIE aTOMBI U NEPUOJMYECKass CUCTEMA XMMHUYECKHUX 3J1eMeHTOB. IloHsaTne o
MeToJIe camocoriacoBaHHoro nouia. Boinnoseie pynkiun Creirepa. [Ipasuna Creitrepa. Pacuer
DHEPrMM  IEKTPOHOB M  DHEPrMM  HOHM3AlMM  aTOMOB C  TIOMOINBIO  METOoJa
KOHCTaHT3KPaHUPOBAHUS.

Pa3zgea 2. diekTpoHHoe ctpoeHue aroMoB U Ilepuoguveckuii 3aKoH.

[Mpunmun Ilaynmu kak ¢GyHIaMEHTAJbHBIA NPUHLIMI KBAaHTOBOM MexaHUKU. ClencTBus H3
npuHuunal laymm.

[TpaBuna Xynna. Ilopsimox 3anonHenust opOutaneil. Ilonstue mynpTumiaerHoctu. IlonsTue
BBIPOXK/IEHHOTOCOCTOSIHHSL.

CuMBOIMKa TEpPMOB aTOMOB. ATOMHBIE CIEKTpbl M CHMBOJBI TepMOB. PaspemeHHble
sHepreTuueckue coctosuus mo Paccemy-Caynaepcy (1-S-«cBszb»). IToHATHE O j-J-«CBSI3M».
BektopHas Mozens aroma. DJIeKTpPOHHbIE KOH(PUTYpaAIlMM aTOMOB U 0003HaUY€HHUs] UX TEPMOB B
OCHOBHOMCOCTOSIHHH.
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ONEeKTpUYECKHEe U MarHUTHbIE CBONCTBA. [IOCTOSHHBIE BHEIIHUE 3IEKTPUUYECKOE U MATHUTHOE
noJis. J{MMoNbHBIT MOMEHT W MOJSPU3YyEeMOCTh MOJIEKYJ, MAarHUTHBII MOMEHT W MarHuTHas
BOCTIPUUMYHNBOCTH MOsieky1. Dddekrsl [tapka u 3eemana. MaruutHo- pesoHaHcHbie (DI1P u
SMP) wmeroabl UCCIEOBaHHUS CTPOEHUs MoJieKyld. OnTHYecKHe CHEKTPhl  MOJIEKYI.
BeposiTHOCTH TIepexo/10B U IpaBuiIa 0TOOpa MpH Mepexogax MEXIY pa3IHYHbIMUA KBaHTOBBIMH
COCTOSTHUSIMU MOJIeKYI1. CBSA3b CIEKTPOB MOJIEKYJI C UX cTpoeHreM. OmnpeaeneHue CTPyKTYpPHBIX
XapaKTEPUCTUK MOJIEKYJI U3 CIIEKTPOCKOIIUYECKUX JTAHHBIX.

Pazgea 3. Ucnoib30BaHMe MeTOa MOJIEKYJISIPHBIX OpOUTAJieil U TeOPUH CUMMETPHUHU JIJIs
ONUCAHMSA XUMHUYeCcKoil cBsi3u. CTpoeHNe KOH/IeHCHPOBAaHHBIX(a3.

[TonsiTre o mpuOIMKEHHBIX crioco0ax pemieHus ypaBHenus lpenunrepa — MeToie BO3MYIIEHUN
U BapHallMOHHOM MeToJie. BekoBbie ypaBHeHus. Teopusi MOJEKYISPHBIX OpOUTANICH.
Cummetpus, epeKkpbriBaHie OpOUTaIeii 1 KOHTYPHBIE JUarpaMMbl 3J1€KTPOHHOM MIIOTHOCTH JJIst
JIByX- 1 MHOTO aTOMHBIX MoJieKyll. Teopema Bupuana. CpaBuenue metoo8 MO uBC.

Meron MO B BapuanTe XrKkens. Tomojgorndyeckue Marpuilbl XIOKKEIs BEKOBOTO
onpenenutens. Pacder 3((EeKTUBHBIX 3apsioB, MOPSAKOB CBsI3ed M HMHIEKCa CBOOOIHOMN
BaJICHTHOCTH aTOMOB C JEJIOKaJM30BaHHOW m-CBSI3bI0. [lOpSAOK CBS3M M MEXaTOMHOE
paccTosiHue.

CooTHOIIEHHE MEXIY DJIEKTPOHHOHN IJIOTHOCTHIO, MOPSIKOM CBSI3U M ee dHepruu. [loHsaTtue o
pacmimpeHHOM MeTone Xrokkend. Mcmonb3oBaHMe MeTola XIOKKENIss B CUCTEMax ¢
reTepoaTroMamu.

[ToreHnManbHBIE TOBEPXHOCTH 3JEKTPOHHBIX COCTOSHUN Mojekyn. VX olmas cTpykrypa u
pa3iauuHble TUNbl. PaBHOBecHble KOHpUTrypauuu MoJekyl. CTpyKTypHas HU30MepHs.
Ontuueckue wu3zomepbl. Konebanust Mmosekyn. CpeaHeKBaJpaTUYHbIE CMEIIEHUS aTOMOB
(ammmuTyasl  koneGanuii). HopmanbHble Konie0aHMs, 4YacTOThl HOPMAIbHBIX KoJeOaHUU U
4acTOTHl OCHOBHBIX Kose0arenbHbIX TepexonoB. Komebanus ¢ OONBIION aMILTUTYIOM.
Bpamenue Mmonekyn kak menoro. Pa3nuuHbple THUIBI MOJEKYISPHBIX BOTYKOB. DJIEKTPOHHOE
cTpoeHue MojeKkysl. MonekynspHsle opOuTtanu. MHTepnperanusi CTpoeHus MOJIEKYJ Ha OCHOBE
OpOUTANTBHBIXMO/IENEH.

OcHoBHBIE 3JIEMEHTHI U omnepanuu cuMMmeTpun. ['pymnmnbsl cummerpun. Kinaccuduxanus Monexysn
10 TOYE€YHBIM I'PYNIIAMCUMMETPHH.

OO6mmue cBoiicTBa CUMMETPUU BOJHOBBIX (PYHKIIMHM U MOTEHIMAJIBHBIX TTOBEPXHOCTEH MOJIEKYII.
Knaccudukanus KBaHTOBBIX COCTOSIHMM MOJIEKYyN MO cuMMeTpun. CHMMETpHsl aTOMHBIX U
MOJIEKYJISIPHBIX OpOuTAalIe.

BausiHue cuMMeTpunM pPaBHOBECHOM KOH(UIypalluu siiep Ha CBOHCTBA MOJIEKYI U HX
JUHAMHUYECKOEe IOBEJCHHE (AUMOIbHBIA MOMEHT MU MOMEHTHl MHEpUMH, (popMa HOPMAIBHBIX
KoJIeOaHUH, BBIPOXK/IEHUE COCTOSTHUM, COXpaHEeHHe OpOUTAIbHON CUMMETPUU MPU XUMHUYECKUX
peakuusx u T.11.). OpOuTanbHble KOPPETSILUOHHBIE THarPaMMBI.

[IpuBoaMMBIE M HENPUBOAMMBIE IPEACTABICHUS TOYEUHBIX TIPYNI CUMMETPUU. Martpuiis
npeoOpa3oBaHus U MpeACTaBlIEeHUE Ipynnbl cuMMeTpun. HenpuBonnMele npeacTaBieHus U UX
o0o3HaueHust mo MaikeHny. OCHOBHBIE CBOWCTBA HENPUBOJIUMBIX MpeacTaBieHuil. Tabmuiisi
XapaKTepOBIPYIIIL.

Onucanne XUMHMUYECKON CBSI3M B KOMIUIEKCHBIX COEAUHEHMSX C HCIOJIb30BAaHUEM TEOPUU
KPUCTAJITMYECKOTO MOJISi ¥ TEOPHUH MOJISITUTaH I0B.

Teopuss KpUCTANIMYECKOTO TMOJIA. 3aBUCHUMOCTb JHEPrMM pacIIeIIeHus Jurangamu d-
opbuTanelt KomIuiekcooOpa3oBaTelss OT pa3dMYHbIX (HaKTOpoB. DHeprus crabuiauzalnuu
KPUCTAIZIMYECKUM TIOJIEM JIMTAHAOB B NOJAX pa3HOM cuMMeTpuu. KoBaneHTHbIE CBA3M B
koMmIuiekcax. Hedenokcernueckuit psia nuranaoB. D¢dext fAna-Temnepa u ero BIUSHUE Ha
CBOMCTBAa KOMIIJIEKCHBIX COETUHEHUI.

[IpumeHeHre TeopUM CHUMMETPUHM Ui OOBSICHEHHS XMMHYECKOM CBA3M B KOMILJIEKCHBIX
coeauHeHusix. Teopust mosst JnUraHaoB. MoJekyssipHble OpOMTald B KOMIUIEKCHBIX HOHAX.
OO6pa3oBaHue TT-CBSI3M B KOMITJICKCHBIX HOHAX.

Mounekynbl NOpPOCTBIX U KOOPAMHALMOHHBIX HEOpraHMYeCKUX coeauHeHui. IllomusnepHbie
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KOMIUIEKCHBIE coennHeHus. Xenarbl. CTpoeHue opraHMYeckux coeauHeHui. Ilonmuaapassl.
OneMeHTOOpraHudyeckne coeauHeHus. MetamioneHnbl. CoelMHEHHs BKIIOYEHUS (KJIaTpaThl).
Potakcanbl u katenansl. @ymepensl. [lonumepsl 1 GMOMOAMMEPHI.

Crpoenne KoHAEHCUPOBaHHBIX (a3. CTpyKTypHas Kiaccu(uKalus KOHIEHCUPOBaHHBIX (a3.
WNneansHple kpucramibl. KpucTtamisl ¢ HENOIHOM yHOPSAAOYEHHOCTHIO. JIOMEHHBIE CTPYKTYPBI.
XKunkue kpucramiel u apyrue mesodassl. AMopdHubie BemectBa. Kuakoctu. OcoGeHHOCTH
CTPOCHUS OJIMMEPHBIX (Pa3.

Crpoenue xuakocTe M aMop@HBIX BellecTB. MIHOBEHHass M KojeOaTelabHO- yCpelHEHHas
CTPYKTYypa >KUJIKOCTH. ACCOLMATHI U KiacTepsl B )KUAKOCTIX. COBpEMEHHBIE METO/IbI ONUCAHUS
CTPYKTYpbI xuakocteil. DiaykTyauun M KoppeasiuuoHHble QyHKuuu. Crneunpuka amMmoppHOro
cocrosiHus. CTpyKTypa NpOCThIX KuAkocTel. PacTBopsl HeanekTpoauToB. CTpyKTypa BOABI U
BOJHBIX pacTBOpOB. CTPyKTypa >KUAKHX 3JIEKTPOIUTOB. Mulemioo0pa3oBaHue U CTPOEHHE
MULEILI.

Crpoenne Me3oda3. Onpenenenne Me3odpas. Meronsl u3ydeHus: Ux CTpykTypsl. [lnactuueckue
kpuctayibl.  JKujgkue — Kpuctamuibl  (HEMaTUKH, CMEKTHUKHM,  XOJIECTEpUKHM U JIp.).
Kuakokpucraminyeckoe COCTOSIHUE B OMOJIOTHYECKUX CUCTEMAX.

Crpoenue kpucramioB. Kpucrannuueckas: pemieTka U KpUCTaJuIMuecKas CTpyKTypa. PeanbHble
KpucTtaiipl. Tumsl  JedekroB B peanbHbIX KpucTamiaXx. CHMMETpUsi  KpHCTalIOB.
Kpucrannorpadguueckue ToueyHble TIpPYHIbl CUMMETPUM, THUIBI PEUIETOK, IOHSATHE O
IIPOCTPAHCTBEHHBIX TPYININAaX CHUMMETPUM KPUCTAJIJIOB. ATOMHBIE, MOHHBIE, MOJIEKYJISIPHBIE U
Jpyrue THIBI KPUCTALIOB. llemoueyHsle, CIOHUCTBIE M KapKacHbIe CTPYKTYphl. JlMHamuka
Kpuctayimiyeckol  pemeTkd.  DoHoHHbIM  cnekTp.  CTpoeHuMe  TBEpABIX  PACTBOPOB.
YHopsa0YeHHbIE TBEPABIE PACTBOPHI.

[ToBepxHOCTh KOHACHCUPOBaHHBIX (Pa3. OCOOEHHOCTU CTPOEHMS MOBEPXHOCTH KPHUCTAIIOB U
xunkocted. CTpyKTypa TpaHMIBl pa3/iena KOHASHCHPOBAHHBIX (a3. MoJeKymnbl U KiacTepsl Ha
noBepxHocTH. CTpyKTypa aJICOPOLIMOHHBIX CIIOEB.

4. O0beM y4eOHOMIMCIUIITTHHBI

< B 3auerHbix | B akagem.
Buabl yueOHol padoThI
eTMHHUIAX yacax
O0mas TpPyA0EMKOCTh JUCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3 108
KonrakThHas pa6ora (KP): 2,2 80
Jlexinu (JIek) 0,9 32
[Tpaktiueckue 3anstus (I13) 1,3 48
CamocrositesibHas padora (CP): 0,8 28
Bua kouTpoJs: 3a4eT C OLEHKOM

Buabl yueOHol padoThI B auerHbix B acrp.

eIMHUIIAX yacax
O01asi TPYA0EMKOCTH THCIUIIIMHBI 110 Y4e0HOMY TJIAHY 3 81
KonTaktHas padora (KP): 2,2 60
Jlexiuu (JIek) 0,9 24
[TpakTuaeckue 3austas (I13) 1,3 36
CamocrositeabHas padora (CP): 0,8 21
Bua koHTpOJIA: 3a4€T C OLCHKOM

4.4.3 IucuMyIMHbI BADMATHBHOM YaCTH (IMCIHUILIMHBI 110 BHIOOPY)
AHHOTanus pabodei mporpaMMbl TUCIUTUIMHbI
«Po1b THYHOCTH B HCTOPHH AJIS1 XMMHKOB)

1. HeJsb AUCHUIIMHBI:
— (opMUpOBaHHE Yy CTYJICHTOB KOMIUIEKCHOTO IPEJICTABICHUS O POJM U MECTE JIMYHOCTH B
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HUCTOPUYECKOM TIpoliecce, Ooiee MOIpPOOHOr0 3HAKOMCTBA ¢ OuorpadUyecKUMHU JaHHBIMU
UCTOPUYECKUX TMEePCOHANUN, WX JEATEIbHOCTH U TBOPYECTBE B KOHKPETHO-HCTOPUYECKOM
MepUoAc U KOHTEKCTE KOHKPETHBIX BHYTPU W BHEIIHCTIOJMTUYECKUX pealinii, OmuoOKax u
MOJIBUraX, IIEHHOCTHBIX OPUEHTHPAX U TyXOBHO-HPABCTBEHHBIX MCKAHUAX, MOJBHKHUYECKOM
XapakTepe NeATeIbHOCTH, B3aUMOICHCTBUU C IPYTUMH IIEPCOHATUSMHU.

2. B pe3yabTare u3ydeHus JUCHUNIMHBI 00YYAKOIIHIiCSI 110 MPOrpaMmme
CIEeNUATUTETAI0JIKEH::

Obnadams CleTyIONUMU KOMITETCHIIUSIMU:

@opMupyeMble KOMIIETEHIIUH NHaukaTopsbl 10CTHKEHUSI KOMIIeTeH Uil
YK-5. Criocoben ananu3upoBaTh ¥ yauThiBaThY K-5.1. AHanm3upyer BaKHEHIIINE
pasHooOpasue KYJIBTYP B IPOIECCEUICOIOTMYECKIE W IIEHHOCTHBIE CHCTEMBI,
MEXKKYJIBTYPHOTO B3aUMOJICHCTBHS C(OPMHpOBABIIHECS B XOJAE HCTOPHYECKOTO
pa3BUTHsS; OOOCHOBBIBACT AaKTyallbHOCTh UX
MCITOJIb30BaHUS npu COLIMAIEHOM 171
npo(heCcCHOHATLHOM B3aUMOJICHCTBUU
YK-6.1. OueHuBaeT CBOM pecypcbl M HX|
MpeeIbl (JIMIHOCTHBIE, CUTYyaTHBHEIE,
BPEMEHHBIC), ONTHMAJIBHO WX HCIOIB3YET IS
YCIICTITHOTO BBITIOJTHEHUS IOPYYSHHOTO 3aIaHUs
YK-6.2. Omnpepenser MIPUOPUTETH]
NpopEecCHOHATBPHOTO  pocTa H  CHOCOOBI
COBEPILICHCTBOBAHHSI COOCTBEHHOM
NMesITeIbHOCTH Ha OCHOBE CAMOOLCHKH 10
BHIOPAHHBIM KPUTEPHSIM
'YK-6.3.BeicTpanBaer 2 (4%
NPOPECCUOHATIBHYI0  TPACKTOPHIO,UCIIONB3YS
MHCTPYMEHTBI HETPEPHIBHOTO 00pa30BaHUs, C
y4eTOM HAKOIUICHHOTO OTIBITY]
rpodeccuoHaIbHON NeSATeTbHOCTH u
MUHAMHYHO  M3MEHSIONMXCA  TpeOOBaHMA
pBIHKA TPyJa

YK-6. Ciocoben onpenensiTs U peaan30BbIBATh
[PUOPUTETHl COOCTBEHHOW JICSTENILHOCTH U
CII0COOBI €€ COBEpIICHCTBOBAaHUS HAa OCHOBE
CaMOOLICHKH W O00pa30BaHUs B TEYCHHE BCEi
PKU3HU

B pe3ynbrare nuzydeHust JUCHUTUITMHBI 00YUYaIOIIUNUCS TOJDKEH:

3namo:

- OCHOBHBIE JTallbl M KIIOYEBBIE COOBITUS HCTOpUU Poccum u mupa; 0coOEHHOCTH
Pa3IMYHBIX KOHKPETHO-UCTOPUUECKHUX MTEPUOJIOB;

- Ounorpaduueckre JaHHbIE BBIAAIOIINXCS JAESITeNe 0TeUeCTBEHHON HCTOPUU;

- MOTHBBI TIOCTYIIKOB HCTOPUYECKUX JesTeleil, BIWAHME WX JCHCTBUH Ha XOJ
HCTOPUUECKOTO MPOIECCa;

- pa3IUYHbIe TOYKU 3PEHUS Ha MECTO UCTOPUUYECKUX TTepCOHANU B uctopun OTeuecTna.
Ymemo:

- COOTHOCUTH OOIME HUCTOPHUYECKHE TPOIECChl M OTAeTbHbIe (aKThl, BBISBIATH
CYIIECTBEHHBIE YEepPThl HMCTOPUUYECKUX TPOIECCOB, SIBICHUH M COOBITUH; aHATU3UPOBATH
COLIMAJIbHO-3HAYMMBIE MTPOOIIEMBI;

- dbopMynupoBaTh U apryMEHTHPOBAaHO OTCTaWBaThb COOCTBEHHYIO TMO3UIHIO TIO
pa3IMYHBIM MpoOIeMaM UCTOPHUH.

Bnaoemp:

- MIPEACTABICHUSIMU O POJIM JTUYHOCTU B UCTOPHUH;

- KaTerOpUIHO-TTOHATUNHBIM annapaToM U3y4yaeMoM AUCIUIUINHBL

- HaBbIKAMH aHAJIN3a UCTOPUUYECKUX UCTOUHUKOB.

3. KpaTkoe cogep:kanuexypca
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Bseoenue. 3aoauu cneykypca. Ero Hay4yHas W MHPOBO33peHUEcKas cocTapistomue. OCHOBBI
HMCTOYHUKOBEIUECKUX 3HAaHUU. CBEJEHUS O KHS3bSIX B PYCCKOHM JIETOMMCHOW Tpaauuuu. JKutue
CBATBIX KaK UCTOPUYECKUN MCTOYHUK. IHEBHUKHU M IIMCbMA KaK UCTOPUYECKHM HCTOYHMK. B.H.
TaTumeB kak TUOHEp HCTopuyeckod Hayku. boprba M.B. JlomMmoHOCOBa ¢ HOpPMaHHCKOM
Teopuel u e€ aBropamu. Benukue yuensie-ucropuku: H.M. Kapamsun; C.M. Conosses; N.E.
3abenun; B.O. Kimouesckuii; JI.H. I'ymunes; H.M. Jlpyxunun; H.S. Diinensman u ero >xaHp
YKU3HEOIMCAHNS U3BECTHBIX HCTOPUUECKUX JTUUYHOCTEH.

Moayne 1. Ot Pycu s3biueckoit k Pycu xpucrtuanckoud. Kuszp-Boutenb CBsiTocnaB -
IIPEOJIOJICHUE XPECTOMATUIMHOIO IJISTHIA U pa3HbIe OLEHKHU €ro JEATEIBHOCTU B UCTOPUUYECKOU
Hayke; KHAruHs Oubra — mepBas XpUCTHAHKAa M aBTOP HaJOroBOM pedOpMBbl, JETONMCHBIE
ceeneHus o Hel; Bnagumup I Kpecturens — oT BapBapcTBa K XpUCTHAHCTBY; pocnas Mynpslit
— Ooppba 3a BiacTh; pedopMmbl; BKIaL B (OPMHUPOBAHUE JPEBHEPYCCKOM KYJIbTYPHOM
IapaJiurMbl; 3aKOHOIATEILCTBO SpociiaBa.

Mooynv 2. Pycckoe monawecmso u pycckue cesamole. CBatbie bopuc u ['me6 kak cHUMBOJIBI
PYCCKOM BOMHCKOW CIaBbl, OLIEHKa MX IOABUIA C TOYKU 3PEHHsI PYCCKOI'O CPEAHEBEKOBOIO
MeHTanuTeTa; MUTponoaut MiutapuoH u ero «CinoBo o 3akoHe U biiarogatn»; sxutne deonocus
[Teuepckoro; Cepruii PagoHexckuii — QyXOBHBIM CHUMBOJ Pycu, «UI'yMeH 3eMJIM pPYCCKOW»;
Kupunn benosepckuii — ocHoBarens beno3epckoil 0OUTENN M HOBBIX NMPUHIIMIIOB MOHAILIECKON
JKU3HM M €r0 CHOJBM)KHMKHU; KHA3b-MydeHUK Muxamn SfpocnaBud TBepckoi;  ONpUYHBIN
mutponosiut Pumunn (KosbueB), ero IyXOBHBIM mpoTecT NpoTUB mnoauTuku Meana 1V;
naTpuapx I'epMoreH M ero pojp B OpPraHM3allUM COINPOTHBIIEHUS IOJBCKUM HMHTEPBEHTAM B
CmyTHOE Bpems.

Mooynv 3. Pycckue kusazvsi — sawumuuxku Omeyecmea. Bnangumup Monomax, ero 6oprba 3a
IpeoslojieHHe TeHAEHIMH pa3apoOneHHocTd Pycu, BoeHHble moxozabl, «YcraB Briamgumup
BceeBonoguuay u «lloyuenue nersm». Benukuii kusi3p Anexcanap HeBckuit — «mmobexaan, HO
HeroOeuM OblT»; BenMKUi KHA3b JmMuTpuii MiBanoBuy JloHCKOH; KHs3p Muxaun MBaHoBuu
Bopoteiackuit — cnacutens OtedectBa. Kusi3p Muxaun BacunbseBuu Cxonun-Ilyiickui, ero
JKA3Hb U BOCHHBIN T€HUM.

Mooy 4. Ilaponu pycckoti gounckoti ciagvl. A.B. CyBOpOB — MOJTKOBOJIEI, HE MPOUTPABIINA HUA
onHoi OuTBel. Kus3p ['.A. [loTeMkuH — Hens3BecTHbIE (akThl 00 M3BECTHOM YeloBeke. [ eHepai
M.A. Munopanosuu — «CyBopoBa nutomell ciaBbly. ['eHuansabie GrotoBoaisl O.D. Yiiakos
u I1.C. Haxumos.

Mooynw 5. Poccuiickue umnepamopul u ux cnoogudxcHuky. Anexcannp JlanuioBud MeHIIUKOB U
®eodan [IpokonoBUY — UCIIOIHUTENB U HIe0JIOT neTpoBckux pegopm. E.P. JlamkoBa — «iyu
cBerta B TeMHOM uapctBe»? Pedopmatop M.M. Crnepanckuil: oT cinaBel K u3rHanuto. M.X.
PeliTepH — TreHMil WIM «pacTpaTyUK pOCCUMCHUX TeppuTopuii»?; «BaM HyXHBI BeEIUKHE
NOTPSICEHUS, MHE HY)KHa Benukas Poccus» - xu3np u aesaus [1.A. CtonpinuHa.

Mooyne 6. «Cepebpanviti 6ex» pycckou Kyabmypul. Pycckuil MonepHH3M B KyJIbTYpe.
Hamnpapnenus B mos3uu, Ux BUIHEHITNE TIpeICcTaBUTENN. Pycckuil MOJIepH B M300pa3uTeIbHOM
uckyccrse. JledarenbHocTs KHATMHM M.K. TeHuIIeBoil 1o NoaepKKe pyCCKUX XYAO0KHHUKOB U
NOMYJSIpU3allud  PyCcCKOro uckycctBa B EBpome. Pycckue OnaroTrBopuTenu W MeLEHATHI.
dunocodekas Mpicab «CepedpsHoro Beka». M3natensckoe aeno B koHie XIX - Hayane XX Beka
Mooynw 7. Jlyxosnoe paszsumue cogemckoeo odbwecmea 6 60-e — 80-e 2o0vl. «OtTenens» B
COBETCKOW KynbType. Bnaaumup Beicoukuii — pynop rpaxiaaHckoro mnpotecra. Coerckas
catupa: A. Paiikun. luccunenrckoe nprxenue: A. I'amny, A. CaxapoB. ABTOpPCKasi MECHS KAk
SBJICHHE B MJICOJIOTHH U KYJIbTYpPE, HallpaBlieH!s], HanboJiee U3BECTHBIE IPEACTAaBUTEIH.

Mooyne 8. Konomenckoe — namsamuux apxumexkmypvl, UCMOPUY, NPUPOObL, KYIbMYpbl.
Okckypeusi B Myseil-ycanp0y Komomenckoe. KomomeHckoe - 3acThiBIIee B KaMHE PYCCKOE
cpenHeBeKOBbe. HOBBIE TEHEHIIMH B apXUTEKTYpPE - MATPOBBIA CTHUJIb B XPAaMOBOM 3014€CTBE.
3HakoMCTBO ¢ ObITOM pycckux mapeil. Ilerp JMutpueBnu bapaHoBckuii — ocHOBaTenb Mys3es-
ycanp0bl Komomenckoe. Vcropuueckue coObiTusi Ha Tepputopun KosomeHCKkoro M Hx
YYaCTHUKH.
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4. O0beM y4eOHOH U CHMTIINHBI

o B 3auerHbIX | B akagem.
Buabl yuedHoii padoThI
eTMHHUIAX yacax
O01as TPYA0€eMKOCTh JHCHUILIHHBI N0 Y4eOHOMY IJIAHY 2 72
AYIUTOPHBIE 3aHATHSI: 1,3 48
Ulexmuu 0,9 32
[IpakTUueckue 3aHATUS 0,4 16
CamocTosiTe/ibHasi padoTa: 0,7 24
Buj KOHTpOJISI: 3auer
Buabl yueOHoii padorsl B 3auerHbix B acrp.
eIMHHUIAX yacax
O011asi TPYA0€MKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 2 54
AYIUTOPHBIE 3aHATHSI: 1,3 36
Jlexiuu 0,9 24
[IpakTUuecKkue 3aHATUS 0,4 12
CamocTosiTe/ibHasi padoTa: 0,7 18
Buja koHTpoJs: 3auer

AHHOTanus padouyei mporpaMmbl TUCIUTLTAHBI
«KyabTypoJiorus Ajsi XUMHKOB»

1. leab TUCHUILIHHBI:
- TPHOOpPETEHUE CTYICHTAMU KOMILICKCHBIX

3HAaHUU O IMpUHIUIIAX W 3aKOHOMCEPHOCTAX

q)YHKI_II/IOHI/IpOBaHI/IH KYJIbTYPBI B O6I.[I€CTBC, q)OpMI/IpOBaHI/IC IIHUPOKOI0 CICKTpa HCHHOCTHBIX
OpHeHTaHHﬁ, BOCIIMTAHUC TCPIIUMOCTU U YBAXKCHUA K CUCTCMaM HJICAJIOB U I_IeHHOCTeﬁ Apyroro
KYJIbTYPHOI'O TUIIa, UHTCIIJICKTYAJIbHOC U HPAaBCTBCHHOC PAa3BUTUCCTYACHTOB.

2. Bpe3yabTaren3y4eHUsiIN CHUIITNHBIO0YYAIOIIHIICATIONPOrpaMMe CrelHaJIuTeTa 0/ KeH:

Obnadams CIETYIONUMU KOMITETCHIIUSIMU:

dopmupyemMbie KOMIETEHIIHUU

NuaukaTopsbl J0CTHXKEHUs] KOMIIeTeHIHi

YK-5. CnocobeH aHanu3upoBaTh U yYUTHIBAThH
pa3HooOpasue KyJIbTYp B nporuecce
MEXXKYJIBTYPHOTO B3aUMO/IEHCTBHS

YK-5.1. AHanuzupyer BaKHEHIINE
MICOJIOTUYECKHEe W  I[IEHHOCTHBIE CHCTEMBI,
copMHpOBaBIINECS B XOA€ HCTOPHUYECKOTO
pa3BUTHS, OOOCHOBBIBACT AKTYaJIbHOCTh WX
MCTIOJIb30BaHUS npu COLMAJIBHOM "
rpodeCcCuOHAIbHOM B3aUMOJICHCTBUHU

'YK-6. CriocoOeH onpeeNiaTh U PeaTn30BbIBaTh
MPUOPUTETBI COOCTBEHHOW JESTEIBHOCTH W
CIOCOOBI €€ COBEPIICHCTBOBAHHMS Ha OCHOBE
CaMOOIICHKA M O0pa3oBaHUs B TCUCHHE BCEH
PKN3HU

YK-6.1. OneHuBaeT CBOM pPECYpChbl M HX
MPEIEITbI (TMIHOCTHEIE, CUTYaTHBHEIE,
BpPEMEHHBIE), ONTHUMAJIBHO HUX HCIIOJIB3YeT JUIs
YCIICIITHOTO BBITIOJTHEHHUS TIOPYICHHOTO 33 JaHHS

YK-6.2. Omnpenensier IIPUOPUTETH]
MpoeCCHOHAIBPHOTO  POCTa HW  CIOCOOB]
COBEPILICHCTBOBAHHUS COOCTBEHHOM

NMesITEeTbHOCTH HAa OCHOBE CaMOOIEHKH 10
BBIOPAHHBIM KPUTEPHIM

YK-6.3. BricTpauBaer THOKYIO
Mpo(eCCUOHATBHYI0  TPACKTOPHIO,MCIIONb3YS
MHCTPYMEHTHI HEMPEPBHIBHOTO 00pa3oBaHUs, C
y4eTOM HaKOIIJICHHOTO OTIBITA
rpogeccuoHaATbHON NeSATeTbHOCTH u
[TMHAMUYHO  W3MEHSIOMIMXCS  TpeOOBaHMMA
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‘ h)LIHKa Tpyaa

B PE3YIbTATC U3YUCHHUA JUCHUIIIINHBI O6y‘laIOHII/II>'IC$I JOJDKCH:

3namo:

- MOHATUMHBIN aNnapaTKyJIbTypOIOTUU;

- TEOPETHUYECKUE OCHOBBIKYJILTYPOJIOTUH;

- yMeTh OOBSICHUTH (PEHOMEH KYIbTYPHI, €€ POJIb B UEIOBEUECKOIMKN3HECITEIbHOCTH;

- (OpMBI ¥ TULIBIKYJIBTYPHI;

- crocoObl IPUOOPETEHUS, XPAaHEHHS U Nepe/laul COLIMOKYIbTYPHOTOOIBITA;

- 0a30Bble IECHHOCTUKYJIBTYPBI;

- TEOPHUIO U UCTOPHUIO MEKKYIbTYPHONKOMMYHHUKALUH.

Ymemes:

- IIPUMEHSATD [TOJIy4EHHBIE 3HAHUS BIIPOLIECCE;

- 0071a1aTbKYJIbTYPOJIOrH4ECKONKOMIIETEHTHOCTBIO, IIpEATOIaraueiiHannumue
OIIPEJIETICHHON COBOKYITHOCTU3HAHWM;

- CaMOCTOSITEJIbHO OCBauBaTh IEHHOCTU MUPOBOM U OTEUECTBEHHOUKYIIBTYPBI.

Bnaoemu:

- COBOKYITHOCTBIO 3HaHUH, 00eCTIeYNBAIOIINX HIMPOKYIO IPYAULUIO u
KYJbTYPHBIMKPYT030D;

- HaBBIKAMU MPOJYKTUBHOTO JIEJIOBOIO OOIIEHUS C IIPEICTABUTENSAMHU PA3INUHBIXKYIbTYD;
- YBa)KCHUEM K KYJIbTYPHBIMIIEHHOCTSIM.

3. Kpatkoe coep:xaHuexypca

OcHoBHble TPO0OJIEMBI TEOPUU KYJIbTYphl. KynbTyponorus ans XMMHKOB Kak Hayka. [Ipobiema
IIPOUCXOXKICHUS U ONpeAcieHus KyiabTypbl. CUCTEMA KYJIBTYpbl, CTPYKTYpHasi LIEJIOCTHOCTh U
3aKOHOMEPHOCTH (PYHKIIMOHMpPOBaHUA. Moaenu cucteMHOro moaxoja. Kymprypa kak 3HaKOBO-
CUMBOJIMYECKass cucreMa. JIluHaMuka M TUHONOTM3auus KyiabTypbl. IlpoGiembl QuHAMUKH
KynbTypbl. Turnonoruzanus KyabTypbl. [IOHATHE COBPEMEHHOM KYJBTYPBI U POJIb POCCUHCKON
KyJBTYpHl B €€ JanbHeiieM pa3Butuu. [lonudonus MupoBoil KynbTypsl. Mup KyJabTyphl U €€
KyJIbTypHblE MUpPBL. B3aumopeiictBue KyabTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JHAJIOT.
JIoMUHAHTBI KyJIbTYpPHOTO pa3Butusa Poccuun.

4. O0beM y4eOHOMIMCIUIIHHBI

o B 3auerHbix | B akagem.
Buabl yueOHoii padorsl
eTMHHUIAX yacax
O01mas TPy10eMKOCTh IMCUUILIHHBI 10 Y4€0HOMY ILIAHY 2 72
AyIMTOpPHBbIE 3AHATHS: 1,3 48
Jlexmun 0,9 32
[TpakTHUeCcKHEe 3aHSTHSI 0,4 16
CamocTosiTejibHasi padoTa: 0,7 24
Buja kouTpoJis: 3auer
Buabl yueOHoii padoThI B 3auerHbix B acrp.
eIMHHUIAX yacax
O01mas TPyA0eMKOCTh IMCUUILIHHBI 10 Y4e€0HOMY ILIAHY 2 54
AyAUTOPHBbIE 3aHATHS: 1,3 36
Jlexuu 0,9 24
[TpakTHUecKue 3aHsTHs 0,4 12
CamocTosiTejibHasi padoTa: 0,7 18
Buj koHTpOJIS: 3auer

AHHOTanus pabodeil mMporpaMMbl TUCHUTUTMHbI
«Coumosorust 1Jiss XHMHKOB»
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1. Heab nucuuniuHbI:

— HAy4YUTh CTYACHTOB 3(()PEKTUBHO HCIIOJIb30BATh CPEICTBA MHHOBAIIMOHHBIX HH(OPMALMOHHBIX
00pa30oBaTeNbHBIX TEXHOJOTUH B CHUCTEME OOpa30BaTENBLHOIO IMPOIECcCa; HAYYHTh Crocobam
BIIQJICHUS METOJOJOTHEH, TEXHOJIOTHEH W TIPaKTUKOW pa3paboTku  coBpeMeHHbiXx MK-
TEXHOJIOTHI, OPUCHTHPOBAHHBIX HAa PEATU3AIUIO IICUXOJOTO-TeJarOTMYECKUX eNeid 00ydeHHs
Y BOCIIUTaHUS.

2. B pe3yabTare u3ydyeHus JUCHUNIMHBI 00YYAKOIIHIiCS 110 TPOrpaMme
CHENHATUTETATO0JIAKEH::
Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

@opMupyeMble KOMIIETEHIINH NHaukaTopsbl 10CTHKEHUSI KOMIIeTeH Uil
YK-5. Criocoben ananu3upoBaTh ¥ yauThiBaThY K-5.1. AHanm3upyer BaOKHEUIIINE
pasHooOpasue KYJIBTYD B MPOIECCEUICONOTUIECKIE ¢  I[IEHHOCTHBIE CHCTEMBI,
MEKKYJIBTYPHOTO B3aUMOJICHCTBHS C(OPMHPOBABIINECS B XOJAE HCTOPHYECKOTO
pa3BUTHsS; OOOCHOBBIBACT AaKTyallbHOCTh UX
MCITOJIb30BaHUS npu COLMAIEHOM 171
npo(heCcCHOHATLHOM B3aUMOJICHCTBUU
YK-6.1. OueHuBaeT CBOM pecypcbl U UX
MpeaeIbl (JIMIHOCTHBIE, CUTYaTUBHEIE,
BPEMEHHBIC), ONTHMAJIBHO WX HCIOIB3YET IS
YCIICTITHOTO BBITIOJTHEHUS IOPYYSHHOTO 3aIaHUs
YK-6.2. Omnpepenser MIPUOPUTETH]
NpopEeCcCCHOHATBPHOTO  pocTa H  CHOCOOBI
COBEPILICHCTBOBAHHSI COOCTBEHHOM
NMesITEeIbHOCTH Ha OCHOBE CAMOOLCHKH 10
BHIOPAHHBIM KPUTEPHSIM
YK-6.3. BricTpauBaer THOKYIO
Mpo(hecCHOHATBPHYI0 TPAEKTOPUIO, HCIONB3YS
MHCTPYMEHTBI HETPEPHIBHOTO 00pa30BaHUs, C
y4eTOM HAKOIUIEHHOTO OTIBITA
rpogeccuoHaIbHON NeSATeTbHOCTH u
MMHAMHYHO  M3MEHSIONMXCA  TpeOOBaHHIA
pBIHKA TpyJa

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JICSTENIHOCTH U
CII0OCOOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE
CaMOOIICHKH M 0Opa3oBaHUSI B TEYEHHE BCeEil
PKU3HU

B pe3ynbrare nzyueHus: AUCUMILIUHBI 00y4atOLIUICS JTOJKEH:

3namo:

- OCHOBBI T€JITaTOTUKH JIEKTPOHHOTO OOYUEHHUS;

- CIO0COOBI COBEPIIEHCTBOBAHUSI MEXAaHU3MOB YIPaBJIEHUSI CUCTEMOI 00pa30BaHUsl Ha
OCHOBE HCTIOJIb30BaHUSI aBTOMATU3HPOBAHHBIX 0AHKOB JTAHHBIX HAYYHO-TIEAArOrM4eCKOM
uH(popMaIui, HHPOPMAITHOHHO-METOAMYECKUX MaTePHAIOB, KOMMYHHUKAIIMOHHBIX CETEH.
Ymemo:

- OCYIIECTBIISATh  MH(POPMAINMOHHO-YUEOHYI0, IKCHEPUMEHTATBHO-UCCIIEIOBATETBCKYIO
JEeSTENILHOCTh, Pa3HOOOpa3HbIE BUABI COBMECTHOM JIEATEIHHOCTH M0 00paboTKe MHGOpMAIUH;

- WCIIOJIH30BaTh KOMITBIOTEPHBIC TECTUPYIOIINE, TUArHOCTUPYIOINE METOAUKNA KOHTPOJIS
Y OIICHKU YPOBHS 3HAHUN 00yJaeMBbIX.

Bnaoems:

- HaBBIKAMH Pa3pabOTKH HOBBIX METOJOB OOYyUEHHUS C MCIIOJH30BAHUEM KOMITHIOTEPHBIX
TEXHOJIOTHH;

- crocobaMu opraHU3alluy TPYIIOBOM, TPOESKTHOM paObOTHI.

3. Kpartkoe coep:kaHueKypca

Mooynw 1. UndopmaTuzanms oOpa3oBaHus Kak (pakTop pa3BUTHS OOIIECTBA.
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[lenn u 3a7a4M KCHOJB30BAHUS MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
oOpa3zoBanun VHpOpManMOHHBIE W KOMMYHHKAIMOHHBIE TEXHOJOTMH B  pealH3aluu
UHPOPMALIMOHHBIX W WH(POPMAIMOHHO-IEATEIILHOCTHBIX ~ MoJeleii B 0OydeHUH.
Nudopmannonnsie " KOMMYHUKAIIHOHHBIE TEXHOJIOTUU B aKTHBH3AINH
MI03HABATEIbHOUICATETBHOCTH YUAIIUXCSL.

HNudopmanonHsle 1 KOMMYHHKALMOHHBIC TEXHOJIOTHM B PEAIM3ALUH CHCTEMBI KOHTPOJIS,
OLICHKM M MOHHUTOPHHTA YYEOHBIX JOCTIKCHHMH YYalIMXcs. DKCIEPTHBIE M aHATUTHYECKHUE
METOJbl B OLIEHKE OJJIEKTPOHHBIX CpPEACTB Yy4eOHOro HazHaueHHWs. MH(pOpMarMoHHBIE |
KOMMYHHUKAIIHOHHBIC TEXHOJIOTUU B YUEOHBIX MTPEIMETAX.

4. O0beM y4eOHOH AU CHUILIUHBI

. B 3auernbix | B akaaem.
Buabl yueOHo# padoThl
eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IJIaHY 2 72
AyIMTOPHbIE 3aHATHSI: 1,3 48
Ulexmuu 0,9 32
[IpakTHyeckue 3aHATHS 0,4 16
CamocTosiTesibHasi padoTa: 0,7 24
Bujx koHTpOJIS: 3auer
Buabi yueoHoii padoTnl B 3auerubIx B acrp.
eIMHUIAX gacax
O01as TPYA0€eMKOCTh IMCUUILIHHBI 110 Y4€0HOMY IIAHY 2 o4
AyIMTOPHBIE 3aHITHS: 1,3 36
Jlekuun 0,9 24
[TpakTHUeCKHE 3aHATHS 0,4 12
CamocTosiTeibHasi padoTa: 0,7 18
Bujx koHTpOJIS: 3ager

AnHoTanms paboueil mporpaMMbl TUCIUITITNHbI
«CoumnanbHO-NOJINTHYECKAS MCTOPUS A1 XMMHKOB)
1. leap AMCHUIIMHBI:— IPHOOpPETEHNE CTYACHTAMM Hay4yHBIX 3HAHUN B 00JIACTH COLIMATIBHO-
MOJIMTUYECKOM KU3HU 0011ecTBa uepe3 aHaius ucropun Poccun XX-XXI BB.

OCHOBHBIMHU 3ajJlauaMM JUCLUIUIUHBI SBJSIOTCA: (OPMHUPOBAHUE TNpEACTaBIECHUN 00
OCHOBHBIX JTanax couuanbHo-nonuTHueckor ucropun Poccum B XX-XXI BB.; ocMmbIcieHue
HCTOPUYECKOIO OIBITA MOCIEIHErO CTOJNETHS, U3YYEHHE BCEH LIENH COLUAIBHO-ITOJINTUYECKUX
COOBITMM B UX LEJIOCTHOCTH, B NPUYMHHO-CIEJICTBEHHBIX CBS3X M IPOTUBOPEUUBBIX
pe3ynpTaTax; COAEHWCTBHE  IOJUTHYECKONW  COLMAIM3alUU  CTYAECHUYECKOM  MOJIOJEKH,
(GbopMHUpPOBaHKE y CTYIEHTOB I'Pa’KJaHCKUX KAa4eCTB, YyBCTBA NaTPUOTH3MA.

2. B pe3yabTare u3y4eHus AUCUUILIMHBI 00y4aKOUIUIICA M0 MporpaMmme
CICIHATHUTETANOIKEH
Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

DopmupyeMbie KOMIIETEHIUN NHauKkaTopbl JOCTHKEHUS] KOMIIETEHITMH

'YK-5. CniocoGen ananu3upoBath U yuuThiBaThY K-5.1. AHanmu3upyer BAKHEUIINE

pa3zHooOpaszue KYJBTYpP B MIPOLECCEUACOTIOTUYECKUE U LEHHOCTHBIE CHUCTEMBI,

MEKKYJIbTYPHOTO B3aUMOJICHCTBUSA chopMHUpPOBABIIMECS] B XO0JI€ HCTOPUUYECKOTO
pa3BUTHsS; OOOCHOBBIBACT AaKTyallbHOCTh UX
MCTOJIb30BAHUS npu COIMAJIBHOM 5|
mpodeccnoHaTbHOM B3aUMOJICHCTBUU

'YK-6. CniocoGeH onpenensarts u peann3oBbiBaThY K-6.1. OneHnBaeT CBOM peCypchl M UX|
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MPUOPUTETH COOCTBEHHOM JEATEIBHOCTU HUIPEIEIIbI (JIMYHOCTHBIE, CUTYyaTUBHEIE,
CIocOOBl €€ COBEpIICHCTBOBAHUS Ha OCHOBEBPEMEHHBIE), ONTUMAIBHO UX HCIOIB3YET IS
CaMOOIICHKH M 0Opa30oBaHMsI B TEUEHUE BCEU|CIEIIHOTO BBHIMOJIHEHHS MOPYYSHHOTO 3aJaHus

PKU3HU YK-6.2. Omnpenensier IIPUOPUTETH]
NpOoQEeCCHOHATIBHOIO  pocTa M CHOCOOBI
COBEPILICHCTBOBAHUS cOOCTBEHHOMU

NMesITeIbHOCTH  Ha OCHOBE CAaMOOICHKH 10
BEIOpAHHBIM KPUTEPUSIM

YK-6.3. BricTpauBaer THOKYIO
Mpo(eCCUOHATBHYIO TPAaeKTOPHUIO, HCIOIb3YS
MHCTPYMEHTBI HENPEPHIBHOIO 0Opa3oBaHUs, C
Y4ETOM HAKOIUICHHOTO OTIBITA
NpoQecCHuOHATBHON JeSITeITbHOCTH u
MMHAMHYHO  HM3MCHSIONIMXCA  TpeOOBaHMIA
pBIHKA TpyJa

B pe3ynbraTe u3yueHus AUCUUIUTHHBI O0y4YaIOIIHICs TOJKEH:

3namo:

- OCHOBHBIC (paKThl U COOBITHS COIMAIBHO-TTONMTHYECKOU nctopuu Poccnn XX-XXI BB.;

- CYILIHOCTb, XapaKTep U OCOOEHHOCTH OCHOBHBIX ITallOB COLMAIBbHO-MOIMTUYECKON MCTOpUU
Poccuu HoBelilero BpeMeHu;

- 001111e 32aKOHOMEPHOCTHU COLIUAIBHO-TIOJIMTUYECKOTO MTPOLIECCa;

- MECTO U POJIb PA3UYHBIX COI[MANIBHBIX TPYIIN B OOIIECTBE;

- BIUSIHUE TOCYAApCTBAa M OTJAEIbHBIX OOILECTBEHHO-TIOJIMTUYECKUX CUJI Ha HCTOPUYECKUI
mpotiecc.

Ymemo:

- AHAJIU3UPOBATh M IOHMMATh MHUPOBO33PEHUYECKHE, COLMAIBHO W JMYHOCTHO 3HAYUMBbIE
po0JIEMbl UCTOPUYECKOTO MPOIIECCa;

- BECTU JUCKYCCHIO, apTyMEHTUPOBAHO OTCTAUBATh CBOIO MO3ULUIO 110 aKTyaJIbHBIM COLIMAIBHO-
MOJIMTUYECKUM COOBITUSIM COBpeMeHHOU nctopuu Poccuu;

- OPUEHTUPOBATHCS B CUCTEME COBPEMEHHBIX COLUAIIBHO-TIOUTUYECKUX TEXHOJIOT UL,

- YMETh ONpenesaTh crnenupuKy U MECTO OTAEIbHBIX COOBITHMM M SBIEHUN B COLHUAIbHO-
nosmtrdeckor ucropun Poccnn XX-XXI BB.

Bnaoemu:

- KaTErOpUaJIbHO-TIOHATUMHBIM allllapaTOM U3y4aeMOH JUCLUIUIMHBL,

- METOJaMHU COLUAIbHO-TTOJUTHYECKOTO aHaIN3a OOIECTBEHHOM KU3HM;

- HaBbIKAMM TNOJUTHYECKOW KYJIbTYpHlI JJIsl BBIPAOOTKM CHUCTEMHOIO, LIEJIOCTHOTO B3IJIsfga Ha
COLUAJIbHO-TTOJTUTUYECKHE COOBITHS.

3. Kparkoe coaepxanmexypca

Pazgea 1. N'ocynapcTBo U nosimtudeckas Bjaactb B ucropuu Poccun (XX-XXI BB).

1.1. ITpenmer conuanbHO-MOIUTHYECKON UcTOpun Poccum.

MecTo cOnHAIbHO-TIOJIUTUYECKON UCTOPUU B CUCTEME UCTOPUUYECKOTO 3HaHUs. Moaenn
MOHUMaHUs W  HUHTEPIPETALUU  COLUUAIBHO-TIIOJUTUYECKOTO  mpouecca.  [loHATHIIHO-
KaTerOpHAJIbHBIN arapaT, METO/IbI, (PYHKIIUU COITUATHHO-TIOJTUTHYCCKON UCTOpUHU. Tpaauiuu
MOJUTUYECKOTO aHaju3a HCTOPUYECKOrO IMpolecca B OTCYECTBEHHOM Hayke. XapakTep H
0COOEHHOCTH MOJIUTUYECKOHN KyIbTypsl Poccuu.

1.2. T'ocynapctBo B uctopuu Poccun (XX-XXI BB.).

[Tonsitue rtocymapctBa u ero (¢yHKIUA. DOpMBI TPABJICHHUS W TOCYJAPCTBEHHO-
TEPPUTOPUATBHOTO  ycTpoicTBa. M3meHeHuss Qopm TmpaBieHHs W TOCYAapCTBEHHO-
TeppuTOopUanbHOro ycrpoiictsa B ucropun Poccun XX-XXI BB. IIpoGnembl popmupoBanus u
pa3BUTHS TapiIaMEeHTapu3Ma, MPAaBOBOTO TOCYAApCTBA M TpaxaaHckoro obmiectBa B Poccun B
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XX-XXI BB.

1.3. OBomtouus nonutuyeckoro pexkuma Poccnn B XX-XXI BB.

[ToHsiTHE M TUIIBI IOJIMTUYECKUX PEKUMOB. ToTamuTapusM, aBTOPUTAPU3M, JTEMOKPATHSL.
CoBpeMEeHHbIE TEOPUU JEMOKPATUH.

[lonutnueckuit pexum wnapckoil Poccun. Iloautuueckue pexumsl  COBETCKOIO
rocynapctpa. [lonutuueckuit pexum coBpemenHon Poccun.

Pa3nen 2. OcHOBHBIE COUMATBHO-TIOJUTHYECKHE NPouecchl B ucropuu Poccun XX-
XXI BB. 1 X CyObEKTHI.

2.1.Mneonoruu u napTuu B counaabHo-nouutudeckoi ncropun Poccun XX-XXI BB.

Uctopus craHoBieHus naptuil U naptuiiHol cuctembl B Poccuu. IlapTuiinas cucrtema
coBpeMeHHOM Poccun.

XapaKTepUCTUKU OCHOBHBIX MJICOJIOTMYECKUX TEYEHUN COBPEMEHHOCTH U X OTPaKEHUE
B ucropuu Poccun XX-XXI BB .

2.2.Pepomtonnu 1 peopmbl B HOBelel ncropuu Poccun.

PeBosrorus u peopMbl: IOHITHE U CYITHOCTh. PEBOTIOIINY B POCCHIICKOW UCTOPUU M HX
nocinenctBus. Pedopmbr XX Beka. IlpobGiaembl MoaepHuM3anuu coBpemMeHHOW Poccun.
PedopmupoBanue COBpEeMEHHOT'O POCCUHCKOTO O0IIeCTBA: TPOOIEMBI M ITEPCTICKTHUBBI.

2.3.XapakTepuCTHKa COIUATBHO-KIACCOBOM CTPYKTYPhI POCCUICKOTO 00IIeCTBa.

[ToHsTHE COUMATIBHO-KIACCOBOM CTPYKTYPBI: COCJIOBHS, KJIACChl, COLMAIbHbBIC T'PYIIIbI.
Tpanchopmaiius colnagbHO-KIACCOBOM CTPYKTYPHI OOIIECTBAa HA PA3IUYHBIX dTarax MCTOPUU
Poccun.

Pa3zgen 3. Hanuonaiabpubie oTHOIIEHNS B Poccnu XX-XXI BB. BHeninsisg moJauTuka
Poccuu B HOBelilIeH HCTOPHH.

3.1. HarmmoHaneHEBIE OTHOIIEHUS U HalnoHaabHas nmoautuka Poccnn XX-XXI BB.

Ocobennoctu  ¢opmupoBanus Poccur Kak MHOTOHAIMOHAIBLHOTO T'OCYIapCTBA;
XapaKTEePUCTUKA €€ HALIMOHAILHOIO cocTaBa. HallMOHaIbHO-TOCY1apCTBEHHOE CTPOUTEIBCTBO B
Poccun: ot umnepun k ¢epepannu. DTHOMOIUTHYECKUE MTPOLIECCH B COBpeMeHHoH Poccuu.

3.2.Buemnss nonmutuka Poccun (XX-XXI BB).

HammonaneHble MHTEpPECH W BHEWIHAS NMOIUTHMKA. BHemHss nmonutuka Poccun B Hawane XX
BeKa. MHpOBbIE BOWHBI W W3MEHEHUS B CHUCTEME MEXIYHApPOJIHBIX OTHOIICHWH. BHemHss
noauTuku Poccun Ha coBpeMeHHOM 3tane. Mecto u posib Poccun B COBpeMEHHOM MUDE.

4. O0beM y4eOHOH AU CHMIIUHBI

. B 3auernbix | B akagem.
Buabl yueOHoii padoTnl
eIMHHIIAX yacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 2 72
AYAUTOPHBIE 3aHATHS: 1,3 48
Ulexmuu 0,9 32
[IpakTUueckue 3aHATUS 0,4 16
CamocTosiTe/ibHasi padoTa: 0,7 24
Bua kouTpoJs: 3ager
Buabl yueOHoii padorsl B auerHpix B acrp.
eAMHULIAX yacax
O011asi TPYA0EMKOCTh IMCHUILIHHBI N0 Y4€OHOMY IJIAHY 2 54
AYIMTOPHBIE 3aAHSITHS: 1,3 36
Ulexmun 0,9 24
[IpakTHYECKHUE 3aHSATHS 0,4 12
CamocTrosiTesibHas padora: 0,7 18
Bujx koHTpOJIS: 3ager

AHHOTanus pabodeii mporpaMMBbl TUCITUTUTMHBI
«XHMMHUS reTepoOuNKINYECKHX COeIMHEHH D)
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1. leab AUCHUIIHHBI:
— O03HAKOMJICHHE C COBPEMEHHBIMH MPEICTABICHUSIMH O CHEIU(PUKE CHHTE3a U PEaKIMOHHOU
CIIOCOOHOCTH TeTEPOIMKIMYECKUX CUCTEM, JOMOIHSIOIIEe 0a30BbI KypC OpraHu4YeCcKOd XUMHUU

U XUMHH TETePOLUKIOB C ©0a30BBIM AaKIEHTOM Ha pPEAaKIHOHHYI0 CHOCOOHOCTh
(bapMaKoJOrH4ecKy aKTUBHBIX I'€TEPOLMKIIOB.
2. B pesyabrare M3ydYeHHsi JMCHMILIMHBI  O0ydaluuiicd 10 Mporpamme

CHenHaJINTeTa 0/ I5KeH:
OO06nanath caeAyrIMMH KOMITETSHIIUSIMH:

dopMupyeMble KOMIETEHITUN

NHauKkaTopbl J0CTHKEHUsT KOMIIeTeHIUIA

VYK-1 CnocobeH oCymecTBIsATh KPUTHYECKHM
QHAIM3 TPOOJEMHBIX CHUTyalldii Ha OCHOBE
CUCTEMHOI'O oJIXo/a, BbIpa0aThIBATh
CTPATEruI0 JICHUCTBUI

VK-1.3 Kputndecku oOIleHHBAaeT HaJIEKHOCTh
MCTOYHUKOB  uH(popManuu,  paboTaer C
MPOTUBOPEYMBON HWH(MOpPMaIMeld H3 pa3HBIX
MCTOYHUKOB

'VK-6.Crioco0eH ompenensiTh U peaanu30BbIBATh
[PUOPUTETH COOCTBEHHOW JEATEIBHOCTU U
CIIOCOObl €€ COBEpIICHCTBOBAHUS Ha OCHOBE
CaMOOLICHKH M oOpa3oBaHMsI B TEUEHUE BCEU
PKU3HU

YK-6.1. OueHuBaeT CBOM pecypcbl M UX|
MPEICITBI (JIMIHOCTHBIE, CUTYaTUBHEIE,
BPEMEHHBIC), ONTHMAJIBHO WX HCIOIB3YeT IS
YCIICTITHOTO BBITIOJTHEHUS IOPYYSHHOTO 3aIaHUs

YK-8. CnocobOeH co3gaBaTh U MOJJAEPKUBATH
0€30MacHbIE YCIOBUS JKU3HEICATEIbHOCTH, B
TOM YKCJIE IIPYU BOSHUKHOBEHMH YPE3BBIYAHbBIX
CUTyarun

'YK-8.3. BroisiBnsier mpoOiembl, CBsSI3aHHBIE C
HApyIICHUSAMH TEXHUKH O€30IacHOCTH HA
paboueM MecTe; mpeiuiaraeT MEpONpPUATUAX IO
IIPENOTBPALICHUIO YPE3BBIYANHBIX CUTYAIIUI

I[IK-1-u Cnocoben mnnaHupoBaTh paboTy U

BbIOMpATh  a/JE€KBaTHbIE METOAbl  PELICHMUS
HAayYHO-HCCIIE10BATENbCKUX 3aja4 B
BbIOpaHHOW 00JacT XMMHUH, XUMHUYECKOU

TEXHOJIOTHH WM CMEXKHBIX C XHUMHUEH HayKax

MK-1-n.1 CocraBisieT oomui ILIaH]
MCCIICIOBAHUS U JE€TAIbHBIC IIJIaHBI OTACIbHBIX]
cTagui

IK-1-n.2 BriObupaer sKcnepyUMeHTalIbHbIE H
[PacueTHO-TEOPETUYECKHE METOJbl  pPEeHICHHUS
IMOCTABJICHHOM 3aJaydl MCXOAS M3 HUMEIOIIUXCS
MaTepUaTbHBIX U BPDEMEHHBIX PECYpPCOB

MK-2-n  CrnocobeH MpOBOJUTH  TAaTEHTHO-
MH(POPMAaLIMOHHbIE UCCIIE0OBAaHUS B BHIOPAHHOM
00J1aCTH XUMHH W/WIIM CMEKHBIXHAYK

MK-2-n.1 [TpoBoaut
CHelUaIu3upPOBAHHOMN uH(popManun
MaTeHTHO-UH(OPMAITMOHHBIX 0a3ax JTaHHBIX

ITIOHCK
B|

B pe3ynbrare nzyueHus: AMCUUITIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namo:

CTPYKTYpHOU (pOpMYIIBL.
Ymemo:

cAcjiaTb BBIBOA O THIIC peaKHI/IOHHOI\/'I CIIOCOOHOCTU TreTeponuKiia HCXOoAd H3 Cro

IJIaHUPOBATb CUHTE3 ) (0 (3:10) CTPYKTYPBI BO-IICPBLIX, ITYTCM BBCIACHUA U MOIII/I(bI/IKaI_[I/II/I

(I)YHKI_II/Iﬁ B PA3JIMYHBIC IIOJIOKCHUA T'CTCPOLUKIIA (Ha OCHOBC MHM3YUCHHBIX IIATTCPHOB

PEaKIMOHHON CIMOCOOHOCTH) UM BO-BTOPBIX,

Ha OCHOBe 0a30BBIX IMPUHIIMIIOB CO3daHHA

TCTCPOUUKIINICCKOTO SAJApa MYTEM HUKIA3aAN WIn pCHHKHHSaHHﬁ.

Bnaoemo:
COBPEMEHHBIMH CHHTETHUECKUMHU METO]]

aMH, B TOM 4YHUCJIC (I)apMaL[CBTI/I‘-ICCKI/I AKTUBHBIX

CTPYKTYpP, HPUMCHUTCIIbHO K XUMHUH T'CTCPOHUKIINICCKUX COEIMHEHUIA.

3. KpaTkoe cogep:kanuekypca
Bsenenue

Xumus TCTCPOUUKINYCCKHUX CO@}II/IHGHI/Iﬁ KakKk OJHH U3 BaXKHEHIITIX pasaciioB OpFaHquCKOﬁ
XHUMUH. HpCI[MCT n 3aJa4du COBpCMCHHOfI XUMHUHU TCTCPOHUKITNICCKUX coeguHeHui. Poinb
TCTCPOUUKITNICCKHUX COGI[I/IHCHI/Iﬁ KaK CHMHTCTHUYCCKUX W IMPHUPOIHBIX OMOJIOTMYECKHA aKTUBHBIX
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BEIIECTB. B3anMOCBS3p XMMHUHM TE€TEPOLUKINYECKHX COCAUHEHUN C MEOULUMHCKOW XUMHEU U
XUMHEN IECTUIIAIOB.

[TpuaIMIE! K1accuduKauy U COOPKU TeTEPOIUKITNICCKUXCTPYKTYP

Homenkiatypa rereponukiIndecKux coeAnHeHnil. OCHOBHBIC IPUHIIUIIBI COOPKH T€TEPOIUKIIOB.
DyYHKIMOHAJIBHBIE TPYIIIbI, UCIIOJIb3YEMBIE IS OJIYYEHUS T€TEPOLUKINYECKUX CUCTEM.
[IsTHYIeHHBIE TETEPOLMKIIBI C OTHUMI€TEPOATOMOM

Homenknarypa. I[IpupoaHbie U CUHTETUYECKHE OMOJIOTMYECKU-aKTUBHBIC COCAUHEHUS B PAIY
MATUYWICHHBIX TETEPOIMKIOB ¢ OJHHMM reTepoaromom. Iluppomsl, dypansl U THOPEHBI U HX
KOHJCHCHPOBAHHBIC AHAJIOTU: HWHIONBI, THaHAPTeHBI W OeH3o(dypaHbl. MeETOIbI CHHTE3a W
XUMUYECKHe CBoWcTBA. (OCOOCHHOCTH (PYHKIIMOHAJIBHBIX 3aMelnieHHbIX. CpaBHUTEIbHAS
PEaKIMOHHAS CIOCOOHOCTh PA3HBIX MATUWICHHBIX T'€TEPOIMUKINYECKUX CHCTEM C OJHUM
reTepoaToOMOM.

[IlecTnuneHHbIE TETEPOLMKIIBI C OJTHUMIETEPOATOMOM

[IpupoaHble U CHHTETHYECKHE OWOJIOTHYECKU-aKTHUBHBIC COCAMHEHHUS B PAY IICCTHUICHHBIX
FETEPOLMKIOB C OJHHM Te€TepOaTOMOM. I[IMpuauHbBI, XWUHOJMHBI, U30XUHOJIMH, MUPaHbl M
OeHzomupaHbl. MeToAbl CHHTE3a M XUMHYECKHE CBOMCTBA, OCOOCHHOCTH (DYHKIMOHAIBHBIX
3amenieHHbIX.  CpaBHUTENbHAS  PEAKIMOHHAs  CIOCOOHOCTh  Pa3HbIX  MIECTUWICHHBIX
FeTePOIUKIMYECKUX CUCTEM C OJIHUM IeTepOaTOMOM.

[IaTuuneHHbIe reTepOLMKIIBI C ABYMs U O0jieereTrepoaToMamMmu

Knaccudukanms wu HOMEHKIaTypa MNATUWICHHBIX TETEPOLMKIOB C JByMS © Oolee
rerepoaromamMu. [IpupoHble U CHHTETHYECKHE OMOJIOTMUECKU-aKTUBHBIC COCAMHEHUS B PAIY
azoJioB. Ilupazosibl, M30KCA30Jbl, UMHUAA30Jbl, THA30Jbl U MX KOHIACHCHPOBAHHBIC AHAJIOTH.
['eTepolKIIBI C TpEMS M YETBIPbMS T'€TEPOATOMAMU. METOIbI CUHTE3a U XMMUYECKUE CBOMCTBA,
OCOOCHHOCTISATHWICHHBIX IIECTUWICHHBIX TE€TePOLUKINYECKMX CHUCTEM C JABYMs U Oolee
rerepoaToMaMH.

[[lecTuuneHHbIe FeTEPOLUKIIBI C ABYMITETEpOaTOMaMuU

[IpuponHbIE W CHHTETHYECKHE OWOJIOTHYCCKH-aKTHBHBIC COCAUHCHHS B POy JTHA3HHOB.
IIupunasvHbl, TUPUMHUINHBL, TUPA3UHBI U UX KOHIECHCUPOBAHHBIE aHAJIOTU. MeToabl CUHTE3a U
XUMHYECKHE CBOMCTBAa. MeToapl CHHTE3a M XHMHYECKHME CBOWMCTBA, OCOOECHHOCTH
(GYHKIIMOHATIBHBIX  3aMelIeHHbIX. CpaBHUTENbHAS PEaKIMOHHAs CIIOCOOHOCTH  Pa3HBIX
HIECTUYJIEHHBIX TE€TEPOLIMKINYECKUX CUCTEM C IByMS TETEPOATOMAMHU.

4. O0beM y4eOHOH AU CUMIINHBI

. B 3auernbix | B akaxem.
Buabl yueOHoii padoTnl
eTMHUIAX yacax
Oo0masi TpPyA0eMKOCTh TUCIUIIJIMHBI M0 YYeOHOMY MJIAHY 3 108
AyIUTOpPHBIE 3aHATHUS: 1,8 64
Jlexun 0,9 32
[TpakTH4yeckue 3aHsATH 0,9 32
CamocTosiTe/ibHasi padoTa: 1,2 44
Buja koHTpOJIS: 3ayer ¢ OLEHKOM
Buabl yue6Hoii padoTnI B 3auerHbix B acrp.
eTMHUIIAX yacax
O01ast TPYA0eMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 3 81
AYyIUTOPHBbIE 3AHATHUS: 1,8 48
Jlexmm 0,9 24
[TpakTHUYeCKHE 3aHITH 0,9 24
CamocTrosiTe/ibHasi padoTa: 1,2 33
Bua koHTpOJIN: 3auder c OLEHKOI

AHHOTanus pabodeii MporpaMMbl TUCITUTUTHHBI
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«Hna}mpOBaHue MHOTIOCTYIIEeHYAaTOro CHUHTE3a B opralmqeucoﬁ XHUMHUN»

1. Heab (ucuunaiuHbI:
— oOydeHHe CTYACHTOB YMEHHUIO
PETPOCUHTETUYECKOIO aHalu3a — CTPaTEruio

HUCIIOJIB30BAaTh

OJIHYy W3 BaXHEHIIUX  CTpaTeruil
MOIITHOTO yIpoInaruero Ttpanchopma — B

p83pa6OTK60pHFPIHaHBHBIX MCTOAOB CHMHTE3a OPraHu4YCCKUX COCHHHCHHﬁ.

2. B pesyabrare
CHEHHATHTETAT0/KeH:
Ob6nanath caenyrOmUMH KOMIETEHIUSAMMU:

H3yYCHUA

AUCIHUIIJINHBI

o0yyamomuiica 10  Nporpamme

dopmupyembie KOMIIETEHIIHUT

NuaukaTopsl 10CTHKEHUST KOMIIeTeH il

VYK-1 CnocobeH oCymecTBIsATh KPUTHYECKHUM
QHAIM3 TMPOOJEMHBIX CHUTyalldii Ha OCHOBE
CUCTEMHOT'O oJIX0/1a, BbIpa0aThIBATh
CTPATEruI0 JICHCTBUI

VK-1.3 Kputndecku OIleHHBAEeT HaJIEKHOCTh
MCTOYHUKOB  uHpopManuu,  paboTaer ¢
MPOTUBOPEUYMBON HWH(MOpMaIMend u3 pa3HBIX
MCTOYHUKOB

'VK-6.Crioco0eH ompenensiTh U peaanu30BbIBATh
[PUOPUTETHI COOCTBEHHOW JEATEIBHOCTU U
CIIOCcOObl €€ COBEpIICHCTBOBAHHS Ha OCHOBE
CaMOOLIEHKH M 00Opa3oBaHHUsl B TEUYEHUE BCEH
PKU3HU

YK-6.1. OueHuBaeT CBOM pecypcbl M HX|
MPEICITBI (JIMIHOCTHBIE, CUTYaTUBHEIE,
BPEMEHHBIC), ONTHMAJIBHO WX HCIOIB3YET IS
YCIICTITHOTO BBITIOJTHEHUS IOPYYSHHOTO 3a/IaHUs

YK-8. CnocobeH co3maBaTh W IMOIACPKUBATH
0e30MacHbIe YCIOBUS JKU3HENESATEIBHOCTH, B
TOM YHUCJIE MPU BO3SHUKHOBEHUU YPE3BbIYANHBIX
CATYalui

'YK-8.3. BroisiBnsier mpoOiembl, CBsSI3aHHBIE C
HApYIICHUSMUA TEXHUKH O€30IaCHOCTH  HA
pabodeM MecTte; mpeiaracT MEpONPUATHSIX 10
NpPEOTBPAIICHUIO YPE3BhIUAHBIX CUTYaIIHH

IIK-1-u Cnocoben mnnaHupoBaTh paboTy U

BbIOMpATh  a/JE€KBaTHbIE METOAbl  PELICHMUS
Hay4HO-MCCIIE0BATEIBCKUX 3a1a4 B
BbIOpaHHOW 00JacTM XMMHUH, XUMHYECKOU

TEXHOJIOTHH WA CMEXKHBIX C XHUMHUEN HayKax

MK-1-u.1 CocraBisieT oomui ILIaH]
MCCIICIOBAHMUS U JIE€TAIbHBIC IIJIAHBI OTACIbHBIX]
cTaaui

IK-1-n.2 BriObupaer sKcnepyUMeHTalIbHbIE H
[PacueTHO-TEOPETUYECKHE METOJbl  pPEelICHHUS
IMOCTABJICHHOM 3aJaydl MCXOAS M3 HUMEIOIIUXCS
MaTepuaTbHBIX U BPDEMEHHBIX PECYpPCOB

MK-2-n  CrocobeH MpOBOJWUTH  TAaTEHTHO-
MH(POPMAaLMOHHbIE UCCIIE0BAaHUS B BHIOPAHHOM
00J1aCTH XUMHH W/WJIM CMEXKHBIXHAYK

MK-2-n.1 [TpoBoaut
CHelUaIu3upPOBAHHOMN uH(popManun
MaTeHTHO-UH(OPMAITMOHHBIX 0a3axX JTaHHBIX

ITIOHCK
B|

B pe3ynbrare nzyueHus: AMCUUITINHBI 00 yUaIOLIUICS TOJIKEH:

3namo:

MOHATHUS PETPOCUHTETUYECKOT0 aHAJN3a:
Ymemes:

HUCIIOIB30BaTh  BaKHEHIITHE
yhapoImawmuid  TpanchopMm, peTpoH,

IIOHATHUA

CHUHTOH,

OCHOBHBIC MCXAHU3MBbI IIPOTCKAHUSA OPTaHUYCCKHUX peaKHI/Iﬁ;

PETPOH, CUHTOH.

PETPOCHHTETUYECKTO  aHaIW3a:  MOITHBIN
CUHTETUYECKUN OSKBUBAJIEHT CHUHTOHA B

IJIaHUPOBAHUHA MHOFOCTaﬂHﬁHBIX CHUHTC30B OPraHN4YCCKUX COG)IHHGHI/IfI.

Bnaoemp:
METOJJaMHU PETPOCUHTETHUECKOTO aHAIIN3
3. Kparkoe conepxxanuexkypca

a.

Mooyns 1. Pempocunmemuueckuti ananus. Ilonatus tpancdopma, perpoHa. CHHTOHBI M UX
CUHTETHUYECKHE SKBUBAJIECHTHl. CUHTETHUYECKOE «epeBo». OlLleHKa BO3MOXKHBIX ITyTE€H CHUHTE3A.
CunTe3bl JnWHEWHbIE © KoHBepreHTHhle. Kiaccudukamus TtpanchopmoB, TpenckazaHue
TpanchopmoB. Pacunenstomue tpanchopmbl. Pacunenenue nenu (CHD), pacuneHeHuenukia
(RD), ormennenne ¢yuknuonanbHo rpynmbl  (FGD).Counensitoue  TpaHcOpMBI.
Counenenue B uuka (RR), BBemenmedynkumonansHoit rpynnsl (FGA).Tpancdopm 3ameHbI
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onHOW  ¢yHKuMOHambHOM rpynmbel Ha apyryilo (FGI). Tpanchopm mnepemenieHus
dbyakuuonansHoil rpynmbel (FGT). Tpanchopm meperpynmuposka (Rt).MoHodyHKIIMOHATEHBIE
peTpoHbl W WX TpaHcopmbl. [WapokcwibHas Tpynma |y — HACBIIICHHOTO  aToMa

yriaepoaa. AMUHOTPYIINA Y HACKIILIEHHOTO aTtoMa yriepoaa.KapOoHunsHas rpymmna B ajlbIeruaax
u keToHax.3.4 JIBoliHas yriepoAa—yriepoaHas cBs3b. 1,3-JlueH.. bBudyHknoHaNbHBIE PETPOHBI
U UX TpaHC(HOPMBI:

Mooyne 2. 1,2-[ugpynxyuonanvuvie pemponwl; 1,3-JIudyHKIMOHATBHBIE PETPOHBL;
HudyskuronansHbie peTpoHsl; 1,5-/{udyHKIInoHATIbHBIE PETPOHBI,

Mooyne 3. Luknuueckue pempoHsl u ux mpauncgopmul: TpexuneHHble UK. YeTbpexuieHHbIe
k. [Istuunennsie nuki. HlecTuuneHHbIe UK.

1,4-

4. O0beM y4eOHONTUCUMIIJIMHBI

. B 3auerHbIX | B akagem.
Buabl yueOHoii padoTsl
eTMHHUIAX yacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI 110 Y4e0HOMY ILIAHY 3 108
AyIMTOpPHBbIE 3AHATHS: 1,8 64
Jlexnu 0,9 32
[TpakTHYeCKHEe 3aHIATHS 0,9 32
CamocTtosiTesibHast padoTa: 1,2 44

Bujx koHTpOJIS: 3adeT ¢ OEHKOH

., B 3aueTHBIX B actp.
Buabl yueOHoii padoThI
eTMHHUIAX yacax
OO0masi TpPyA0eMKOCTh JUCIHUIIJIMHBI M0 Y4eOHOMY IJIAHY 3 81
AyIUTOPHBbIE 3aHATHS: 1,8 48
Jlexiuun 0,9 24
[IpakTUueckue 3aHATUS 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33

Bujx koHTpoOJIS: 3ader c oueHkoM

AHHOTanus pabodei mporpaMMbl TUCIHUTLIMHbI
«CnenMaJbHbIN OPraHMYecKHil CHHTE3)»

1. leap TUCHUILIHHBI:
— OPMHPOBAHHE Y CTYJICHTOB CHCTEMBI OCHOBHBIX IMOHSTHI O METO/JaX OPTaHMYECKON XHMHH,
HEOOXOUMBIX JIJISl TOHUMAaHUS U OITMCAHUS TPOIIECCOB OPTAaHMUYECKOTO CHHTE3A.

2. B pesyabrare
CIeATUTETAI0JIKEH :
Ob6nanath caeyrOmUMH KOMIETCHIUSIMU:

H3yYCHUSA AUCIHUIIJINHBI oﬁyqamumﬁca mo nmporpamMmme

DopMupyeMbie KOMIIETCHIIUU NHaukaTopbl 10CTHXKEHUS] KOMITIETCH M

YK-1 CnocoOeH OCyIEeCTBISITh KPUTHUECKUN
QHaTM3 MPOOJIEMHBIX CHUTyalluid Ha OCHOBE
CUCTEMHOI'0 Mo/IX0/1a, BbIpabaThIBATh
CTPATEruI0 JEUCTBUI

YK-1.3 Kputndyecku OIEHUBACT HAICKHOCTH
MCTOYHUKOB  HHpopManuu,  paboTaer ¢
[IPOTUBOPEYNBON HMH(OpMalMed U3 Ppa3HbIX
MCTOYHUKOB

'VK-6.CriocobeH omnpenensiTh U peaqnu30BbIBAThH
MPUOPUTETHI COOCTBEHHOW JAEATETBHOCTH U
CIIOCOOBI €€ COBEpIIICHCTBOBAHUS Ha OCHOBE
CaMOOIIeHKH M 00pa3oBaHHUS B TEUYCHUE BCEH
PKU3HU

YK-6.1. OneHnBaeT CBOM pecypcbl M HX|
Mpenesl (JINYHOCTHBIE, CUTYaTUBHBIE,
BpEMEHHBIE), ONTUMAJIbHO MX HCIOJIb3YET JUIS
YCIIELTHOTO BBINIOJHEHUS IOPYUYEHHOTO 3a/1aHuUs

YK-8. CnocobeH co3naBaTh W MOJJEPKUBATH

YK-8.3. BoisBisier npoGieMbl, CBS3aHHBIE C
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0e30macHbIe YCJIOBUSL JKU3HEACITEIBHOCTH, B
TOM YHKCJIE MPYU BOZHUKHOBEHUHU YpPE3BbIUANHBIX|
CUTYyalHi

HAPYIICHHSIMH ~TEXHHKH OE30IMACHOCTH  Ha
pabouem MecTe; MpearaeT MEpPONpUATHIX T10
PEOTBPAICHHUIO YpEe3BbIYalHbIX CUTYAIIu

IK-1-u Cnoco0GeH mmaHupoBaTh paboOTy u

BbIOUpaTh  a/JIeKBaTHbIE  METOAbl  PELICHHUS
Hay4HO-MCCIIE0BATEIbCKUX 3a/1a4 B
BbIOpaHHOW 00JacT XHMHUH, XUMHUYECKOU

TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

MK-1-u.1 Cocrasinsier o0t TUTaH
MCCIICIOBAHHS U JICTAIbHBIC IIAHBI OTACIbHBIX
CcTauii

IK-1-n.2 BpiOupaer »KCIEpUMEHTAIbHBIE H
[PacCUETHO-TCOPETHUYECKHE METOJIbI  PEIICHUS
MOCTABJICHHOW 3aJ]aud UCXOJ U3 HUMEIOIINXCS
MaTepHUATbHBIX ¥ BPEMEHHBIX PECYPCOB

IIK-2-u CnocobeH NpOBOAWTH MATEHTHO-
MH(OPMAIMOHHBIE UCCIICIOBAHUS B BHIOPAHHOM
00J1aCTH XMMHH H/WIH CMEKHBIXHAYK

ITIOUCK
B|

MNK-2-u.1 [IpoBoauT
crenualIn3upoBaHHON uHpOopMauu
NaTeHTHO-UH(OPMAMOHHBIX 0a3aX JaHHBIX

B pe3ynbrate u3y4eHus: AUCIUILTUHBI 00YYaroII]
3name:

UHCS JOJHKEH:

OCHOBHBIC ITOHATHA U MCTOIbI OpFaHI/I‘{CCKOﬁ XUMUHU JJId pCHICHUA HpO(bCCCI/IOHaJIbHBIX

3aj1ad4;
- OCHOBHBIC 3aKOHOMEPHOCTH CBSI3M XMUMHUYECKHX CBOMCTB OpPraHMYECKUX BEIIECTB C UX
CTPOEHUEM;

- CIOCOObl  TONyYEHUS OCHOBHBIX KJACCOB OPraHMYECKHX BEHIECTB M METOJbI
TpaHcGopMaIi OCHOBHBIX (DYHKIIMOHAIBHBIX TPYIIIL.

Ymuems:

— MPOBOAWTH aHAJIM3 CXEM CHUHTE3a MPUMEHHUTEIIbHO K  IMpoLeccaM  MOJIY4YEHHs

OpFaHI/I‘{GCKHXCOGHHHCHHﬁ;

— IPUMEHATh TEOPETUYECKUE 3HAHMS Ha IPAKTUKE M UCIOJb30BaTh B CBOed pabdote

COBPEMECHHBLIC METO/IbI OpFaHquCKOﬁXHMHH;

BBIOPATH U CITOCOOBI UXPEIICHUS.
Baaoemuw:

MCTOJdaMH OpFaHquCKOﬁ XUMHUU UId  PCIICHUA HpO(beCCHOHaHLHBIX

000CHOBATh BLI60p TEMbI HAYyYHOI'O HCCJICAOBAHUA, (I)OpMy.]'II/IpOBaTB €ro ncjin Mn 3ajgaydu,

3aJa4d U

COI[Cp)K&TCHBHOfI HUHTEPIPETAINU MMOJIYUYCHHBIXPE3YJILTATOB,

COBPEMEHHBIMH  TEOPETUYECKUMHU I
00BSICHEHUS] CTPOEHUSI U CBOMCTB OpraHU4YeCcKUX
COEIMHEHUH 3aJaHHOTOCTPOEHHUS.

3. Kparkoe coaep:;kanueKkypca

1.1. O6uIue NpUHLIKIIBI OPTaHUYECKOTO €

€/ICTAaBJICHUSIMA ~ OPTaHMYECKOW XHUMHHU
BEIICCTB;

JJIA

HaBbIKaMU COCTABJICHUS IJIAHUPOBAHUSA U OINITUMHU3ALIUN CXEM IMOJIYYCHHUA OPTraHUYCCKUX

WHTC3a.

1.2. JIutwii- u MarHuidoprannyeckue coeqnHeHus kak C-HykJ1eo(UIbl U KakK
MPEAIECTBEHHUKH JPYTUX METALIOPTAHUYECKUX PEAreHTOB.

1.3. Kynparnsle peareHTsl B peakuusx C-

C coueraHus.

1.4. Ucnonp3oBanue alleTUJICHOB B CHHTE3€ allMKIIMYECKUX COCTUHEHMUIA.

1.5. MeTonbl oOpa3oBaHusl YTIIIEpOI-yTIie
KOMILJIEKCaMU TaJl1ausl.

pO}IHOﬁ CBsI3U C MCITIOJIB30BAHUEM KaTalln3a

1.6. KapOonmibpHas rpymma Kak 3JIeKTpodui B peakiusax o0pa3oBaHUsl YIIIEpOI-
yraepoaHo# cBsizu. Peakuus ['puHbspa u poJCTBEHHBIC TIPEBPAIICHHUS.

1.7. AnxunupoBaH#e €HOJISATOB KaK OJINH
YIIIEPO-yTIEPOJHOM CBA3H.

1.8. AnponpHas peakius.

1.9. Peakiust Muxasis.

W3 YHUBEPCATBHBIX IyTeH co3manus sp3-Sp3

1.10. Peakumst Muxasns Kak CTparerndeckas peakiys B IIOJIHOM CUHTE3€e
1.11. OnepunupoBanue kapoOHWILHON Tpynbl. Peakiuu Buttura u Xophepa-
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Yoacsopra- OMMOHCA.

1.12. a-I'erepoaTomMHBIe KapOAHUOHBI B PEAKITUAX C KAPOOHUILHBIMHU COCTUHECHUSIMHU.
1.13. DKBUBaICHTHI AIIMJI-AHUOHOB B PEaKIUAX 00pa30BaHUsl YIIEPOI-yIIIEPOIHOM

CBA3U.

4. O0beM y4eOHONTUCUMIIJIMHBI

. B 3auernbix | B akagem.
Buabl yueOHo# padoThI
eTMHHUIAX yacax
O01asi TPYA0EMKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 3 108
AyIMTOPHbIE 3aAHSITHS: 1,8 64
Ulexmuu 0,9 32
[TpakTHueckue 3aHsTHS 0,9 32
CamocTosiTeJIbHasi padoTa: 1,2 44

Bua koHTpOJIS:

3a4der ¢ OLEHKOM

., B 3auyeTHBIX B actp.
Bupabl yueOHoii padoThI
eTMHUIIAX yacax
OO0masi TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY IJIAHY 3 81
AyIUTOPHBbIE 3aHATHS: 1,8 48
Jlexnuu 0,9 24
[IpakTUueckue 3aHATUS 0,9 24
CamocrosiTe/ibHas padoTa: 1,2 33

Bujx koHTpOJIS:

3a4der ¢ OLEHKOM

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
«Crepeoxumus»

1. Heab (ucuunIuHbI:

— yrayOneHue 3HaHUN O0YYaroIIMUXCs MO0 CTEPEOXMMHH, TOJIyUYeHHBIE MPU U3y4eHUU 0a30BOTO
Kypca OpraHMYeCKOM XHMHH, U 3HAKOMHUT CTYJEHTOB C MOJXOJIaMHU K CHHTE3y COCAUHEHUU C
3a/IaHHOM OTHOCHUTENILHON U aOCOMIOTHON KOH(UTypalne CTepeoreHHBIX IIEHTPOB B MOJIEKYIIE.
2. B pe3yJbTaTe H3y4YeHUs1 AUCHHUILINHBI 00y4al0Miics 10 MporpaMmme

CIEIHATHTETATOIKEH
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

dopmMupyemMble KOMIIETEHIIUN

HNHauKkaTopbl JOCTHKEHUS] KOMIIETEHIIMH

YK-1 Cnoco0OeH ocCylecTBIsTh KPUTHYECKHIM
aHaU3 MpOOJIEMHBIX CHUTyallud Ha OCHOBE
CUCTEMHOI'O o/IX0/1a, BbIpabaThIBaTh
CTPATEruIo IEUCTBUI

YK-1.3 Kpurnyecku OIEHUBACT HAIC)KHOCTH
MCTOYHUKOB  MHpoOpmauuu, pabotaer ¢
[IPOTUBOPEYMBON HMH(OpMaLMEed W3 Ppa3HbIX
MCTOYHUKOB

YK-1.5 Hcnonssyer JIOTHUKO-
METOJIOJIOTUUECKUN ~ HMHCTPYMEHTapui  JUIs
KpI/ITI/I‘—IeCKOfl OILICHKHU COBPEMEHHBIX

KOHIeNUUi (HUI0cOhCKOr0 U  COLUAIBHOTO
XxapakTepa B CBOeH peIMeTHON 00JacTH

'YK-6. CriocoOeH ompeeNiaTh ¥ PeaTu30BbIBaTh
MPUOPUTETBI COOCTBEHHOW JESTEIBHOCTH W
CIOCOOBI €€ COBEpPIICHCTBOBaHHMS Ha OCHOBE
CaMOOIIEHKH M O0pa3oBaHHsS B TCUCHHE BCEH
PKH3HH

YK-6.3. BricTpauBaer THOKYIO
Mpo(eCCUOHATBHYI0  TPACKTOPHIO,MCIIONb3YS
MHCTPYMEHTBI HENPEPHIBHOIO 00pa30BaHMs, C

YIeTOM HaKOIJICHHOTO OTIBITA
npogeccuoHaTbHON JeATETbHOCTH "
IMMHAMUYHO  W3MEHSIONMUXCS  TpeOOBaHUM

bIHKA TPYy/a

IIK-1-u Cnoco0GeH mmaHupoBaTh paboTy u

IK-1-n.2 BpiOupaer sKCHEpUMEHTAIbHbIE H
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BbIOUpATh  a/J€KBaTHbIE METOABl  PEHICHUAPACUETHO-TEOPETUYECKUE METOIbl  pelIeHUs
Hay4HO-MCCIIE0BATEIbCKUX 3a1a4y B[IOCTABJICHHOW 3a/auydl UCXOAs M3 HUMEIOLUXCs
BbIOpaHHOW 00JacTu XHMMHUHM, XHMHUYECKOWMAaTepUaIbHBIX U BPEMEHHBIX PECYPCOB
TEXHOJIOTMH WM CMEXKHBIX C XUMHMEN HayKax
IIK-3-u1 Cnocoben Ha ocHoBe kputuueckorollK-3-n.2 Onpenenser BO3MOYKHBIE
aHamu3a pesyiabraroB HUP u  HUWOKPHanpaBnenus pa3Butus paboT U MEPCIEKTUBBI
OLICHUBATh IMEPCIEKTHBbl HX MPAKTUYECKOIOIPAKTUYECKOr0  IPUMEHEHUs  IMOJYyYEHHBIX]
[PUMEHEHUS W  IPOJOJDKEHMsT  pabOoT  Bpe3yJbTaToOB

BbIOpaHHOW O0JIaCTH  XUMHH, XHUMHUYECKOU
TEXHOJIOTMH UM CMEKHBIX C XUMHUEN HayKax

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namo:

- OCHOBHBIE METO/Ibl OPraHUYECKON XUMUH;

- CIOCOOBI pa3/IeNIeHUs U aHaIN3a IPOCTPAHCTBEHHBIXU30MEPOB;

- IPUMEpPHI KaTATUTHUYECKUX IPOLIECCOB B OPraHUUECKON XUMUU;

- IIPUMEpPBI CTEPEOHANPABIEHHOIO CUHTE3a B OPraHUYeCKON XUMUU;
- NPUHIUITBI CO3JJaHUS CYITPAMOJICKYIISIPHBIXaHCaMOJIEH.

Ymems:

- pa3pa60TaTL CXCMbI IOJYYCHHS 3aJaHHbIX BCHICCTBC YYCTOM MPHHIMIIOB
CTpaTCeruu OpraHn4CcCKOroCuHTE3a,

- AQHAIM3UPOBATh AJBTEPHATUBHBIE METOJbl CHHTE3a KOHKPETHBIX BEIIECTB C YYETOM
JIOCTYITHOCTH PEareHTOB, CTAAUMHOCTH, CEJICKTUBHOCTHUIIPOLIECCA.
Braaoemus:

- MCTOAaMU KPUTHYECCKOI'O aHaJIN3acIoco00B CHUHTC3a0praHuYCCKNX BCIICCTB,

- METOZaMHU CTEPEOHANPABICHHOTO CHHTE3a IEJIEBBIX OPATHUYECKIXBEIIECTB;
- METOaMHU COOPKH CYNpPaMOJIEKYJSIPHBIX CTPYKTYP C 3aJaHHBIMHCBOMCTBAMHU.

3. Kparkoe coaep:xxannexkypca

1. CTpyKTypHBIE M30MEPBl U MPOCTPAHCTBEHHBIE M30MeEphl (cTepeon3omepsl). CrocoOsl
N300pakeHHsI MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYIIBI: KIMHOBUIHAS TPOCKIIHS, MPOCKINU
Heiomena u ®umepa. Kondopmarnuu, xondopmepsl. KoHnpopmanuu HHUKIOB: LUKIOOYTaH,
LUKJIONEeHTaH, nukiorekcad. Kondopmepsl nukiorekcana. Oco6eHHOCTH KOH(OPMAaLMOHHOTO
MOBEJICHUS LIUKJIOreKCeHa U TeTpanuHa. CTpoeHue LUc- U TPaHC-IeKaInHa.

2. JlBa THma TNPOCTPAHCTBEHHBIX H30MEPOB: JHAHTHOMEPHI M  JHACTEPEOMEPHI.
OTHOCUTENbHAS  KOH(UIypalMs, JABYCMBICIEHHOCTb 3TOro MNOHATHSA. OTHOCUTEIbHAS
KOH(HUTypamus Kak B3aMMHOE PaCIOJIOKEHUE aTOMOB (TPYII aTOMOB) OTHOCHTENBHO pemnépa,
HPUCYIIETO MOJIEKYJIE.

3. XUpagbHOCTh. DJEMEHTHl CHUMMETPHH, HCKIIOYAIOIINE XHUPAJbHOCTh  OOBEKTa.
ACHUMMETPUUYECKHI aTOM YTJepoJia, CTEPEOTeHHBIA HEHTP (LIEHTP XMPaJbHOCTH). XUpPaJIbHbIE
MOJIEKYJIbl 0€3 aCMMMETPHUYECKOTO aToMa YTJIepona: pPacroiOKeHHEe (parMeHTOB MOJIEKYJIbI
OTHOCHUTEJIBHO OCH, IUIOCKOCTH, NPUBOJAIIEE K XHPAIbHOCTH; CHHUpalbHas OpraHu3alus
MOJIeKYyJIbl (TekcarenuieH). [IpuMepsl XHpaTbHBIX MOJIEKYJI C OCBhIO XUPAJHHOCTH (AJIJICHBI,
CIIUpPAHbI, TPOU3BOAHBIE OMQEHMIa), TUIOCKOCThIO XupanbHOCTH (1,2- u 1,3-nmu3amenieHHbIC
pOU3BOJHBIE (eppolieHa, nukiorekcen). [loctpoenune npoekuuit ®dumepa I MOJIEKyd €
OJTHUM U HECKOJIbKMMH aCUMMETPUYECKHMMU aTOMaMM yriiepoja. XUpalbHOCTh JH3aMel]eHHBIX
IIUKJIOT€KCAHOB, CTATUCTHUYECKAS aXHUPATBHOCTb.

4. AbcomoTHas KOHGUTypalusi Kak OpraHu3alusl JUTaHTHOTO OKPY)KEHHUSI CTEPEOre€HHOTO
IIEHTpa OTHOCHTEIIbHO BHemHero penépa (HaOmomarens). R,S-Cucrema o00603HaueHHIT
abCOoIIOTHON KOH(PUTypaILHH.

S. CnocoObl  paclIelUieHHsT paleMaroB s IOJyYeHUS UYUCTBIX SHAHTHOMEPOB:
MEXaHUYeCKOe pasJiesieHue YHaHTHOMOP(hHBIX KpuctamuioB (Meron Ilacrepa), pasnenenue yepes
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JTUACTepEOMEpHBbIC COeAUHEeHMs (KpucTaum3anus, Xxpomarorpadwus), Xpomarorpadus Ha
XUPATBHBIX HOCUTENAX, OMOXUMUYECKUE METO/IBI.

6. JlBa Tuma CENEKTMBHOCTH XHMHUYECKOH peakiuu: CyOCTpaTOCENEeKTHUBHOCTh U
MPOJYKTOCEIIEKTUBHOCTh.  PernocenektuBHble peakuud. CTepeoceNeKTUBHOCTh —PEeaKIIUu,
oTanuue oT crepeocnenuduunocty. Konnenuus crepeoauddepenunarim.

7. JlnactepeoceneKTUBHBIE pEaKlMU. Y MEHbIIEHUE YUCIIA CTEPEOU30MEPOB 110 CPABHEHUIO
C 2n Ipu NPOBEACHMM PEAKLUMH C BBICOKOW IMACTEPEOCEIEKTUBHOCTBIO. JlnactepeomepHas
yucToTa MpoAykra (de), MeTobl ee onpeneneHus (Xxpomarorpadusi, criekrpockornus SIMP).

8. Konmernmuss TtomHbix oTHOmEeHUH (TomusMm). Croxactuueckas ((IIyKTyarmoHHas)
XUPAJTbHOCTh. DJHAHTHUOTOMHBIE AaTOMBI M TPYIIBI aTOMOB B Moluiekyie. [IpoXxupalibHOCTb.
OHaHTUOTOIIHBIE U TUACTEPEOTOIIHBIE CTOPOHBI MOJIEKYJISIPHON IJIOCKOCTH. DHAaHTUOMEPHBIE U
JMacTepeoMepHbIe IEPEeXO0IHbIe COCTOsAHUA. KuHeTnueckoe pacuierieHue.

9. OHaHTUOCEJIEKTUBHBIE peaxkuuu c y4acTUEM XUPAJIbHBIX peareHToB:
SHAHTHUOCEJIEKTUBHOE TUApoOoprupoBanue, BoccTtaHoBieHrue BINAL-H u npyrumu xupaabHbIMU
IIPOM3BOJHBIMU AJIFOMOTUPHJIA JIUTHS, JHAHTHOCENIEKTUBHOE Anokcuauposanue no [laprneccy
(B MPUCYTCTBUU HM3OMPOINHIATAa TUTaHA M A(Upa BUHHON KUCIOTHI). DHAHTHOMEPHAS YHCTOTA
npoyKTa (ee).

10. [TprMepsl SHAHTHMOCEICKTUBHBIX PEAKIM C YyYacTHEM XHUpPAJIbHBIX KaTalu3aTOpOB:
(depMeHTaTUBHOE BOCCTAaHOBJCHHE [-KETOI(UPOB, ACHMMETPHUECKOE THIPHUPOBAHWE HA
($oChHUHOBBIX KOMIUIEKCAX POIMS.

11. JlnacTepeoceneKTUBHOCTh  abJO0JIBHOM KOHAeHcanuuu. Z- u E-EHomATe, Mozenb
[Mummepmana-Tpakciep.

JlnactepeoceneKTUBHOCTh B PEAKIMAX KApOOHMIIbHBIX COEIMHEHUH, COIEpKalIUX COCETHUN C
KapOOHWJIBHON Tpymmoi crepeoreHHbId LeHTp. Mogenun Kpama u ®Denkuna-AnHa. Mojenb
xenatupoBanus mo Kpamy.

12.  JlnacTepeoce’eKTHBHOCTh B PEAKIUAX ajbJCTHIIOB C TOMOCHOJSTAMHU JIUTUS M TUTAaHA
(monens [lummepmana-Tpakciep).
13. Ilomxoasl K CHHTE3y DJHAHTUOMEPHO YHUCTBIX COEAMHEHUW C OJHUM M JBYMS

CTEPEOreHHBIMH LIEHTPAMU: a) pacllelieHne paiiemara; 0) MpUMEHEHHE YHAHTHOCEIEKTUBHBIX
peaxiuil (XupaabHBIi peareHT, XUupalbHbI KaTaau3aTop).

14. JIBa moaxoga K CHUHTE3y DOSHAHTUOMEPHO YHCTBIX COEIMHEHUN C HECKOJIbKUMU
CTEPEOTeHHBIMU ILIEHTPaMU Ha 0a3e BBICOKO JMACTEPEOCENEKTUBHBIX pEaKIMii: a) UCXOsd U3
HSHAHTHOMEPHO YHCTOI'O COEIMHEHUs (aCUMMeTpuYecKast MHAYKLKA); 0) UCXO/Asl U3 aXHPaTbHOTO
COeMHEHUs OO0 palemaTa ¢ MOCIeIyIOIUM paclielJIeHueM palieMara Ha OJHOM W3 cTaiuii
MHOT'OCTaJUHHOTO CUHTE3A.

4. O0beM y4eOHOH AU CHMILINHBI

o B 3auerHbix | B akagem.
1. Buabl yueOHo# padoThI

eIMHUIAX yacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI M0 Y4e0HOMY IIAHY 2 72
AYyIUTOpPHBbIE 3aHATHUS: 1,3 48
Ulexnu 0,9 32
[TpakTHyeckue 3aHsATHS 0,7 26
CaMocTosiTe1bHAs1 padoTa: 0,7 24
Bua kouTpoJs: 3auér

Buabl yueoHoii paéoTnl B sauernpx B actp.

eIMHULAX yacax
OO0uast TPYA0eMKOCTh JHCHMILUINHBI 10 Y4eOHOMY IUIAHY 2 54
AyIUTOPHBIE 3aHATHSL: 1,3 36
Jlexiuu 0,9 24
[TpakTHueckue 3aHsATH 0,7 19,5
CamocTrosiTe1bHas padora: 0,7 18
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IBua KoHTpOIA: 3auér

AHnHOTanus paboyeil mporpaMMbl TUCIUTLTMHbI

«Kuacrepbl u 3J1eMeHTOPraHu4YeCKHe CoeIHHEeHM s
1. leab AMCHUIINHBI:
— ycBoeHHE (YHIAMEHTAIBHBIX 3HAHWA B OOJIACTH COBPEMEHHOW KIACTEPHON XHMHH U
IIPEACTABICHUM O €€ TECHOM B3aMMOCBA3M C HEOPraHMYECKOM M KOOPAMHALMOHHOW XHMHEW,
KPUCTAJUIOXUMUEH, HIEKTPOHHBIM CTPOEHUEM MATEPUAJIOB Pa3IMYHON PAa3MEPHOCTH.
2. B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4al0IMIics 10 MporpaMmme
CHeIHATUTETAAO0JIKEH
Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

@opMupyeMble KOMIIETEH T HNHauKaTopbl JOCTHKEHUS] KOMIIeTeHI Ui
YK-1.3 Kpuruyecku OIEHUBACT HAIC)KHOCTH
MCTOYHUKOB  MHpoOpMmauuu, pabotaer ¢
YK-1 CnocoOGeH ocCymecTBIsATh KPUTHYECKHUIIPOTHBOPEUNMBONH HH(POpPMAIMe W3 pa3HbIX
QHaIU3 MPOOJIEMHBIX CHUTyallMid Ha OCHOBEHMCTOYHUKOB

CUCTEMHOTI'O oAxoAa, BbIpabaThiBaThY K-1.5 Hcnonssyer JIOTHUKO-
CTpaTeruto 1eHCTBUN METO/M0JIOTUYECKUA ~ MHCTPYMEHTapuil  Juis
KPUTHYECKOMN OLICHKHU COBPEMEHHBIX

KOHLIENIUH  (MIOCOPCKOr0O M COLHUAIBHOTO
XapakTepa B CBOEH MpeIMETHOI 06acTu

'YK-6. CriocoGen onpenensarts u peanu3oBbiBaThy K-6.3. BricTpauBaer THOKYIO
MPUOPUTETH COOCTBEHHOW JESATEIBHOCTH HIPOPECCHOHATBHYI0  TPACKTOPHIO,UCTIOIB3YS
CIOCOOBl €€ COBEPLICHCTBOBAaHMS Ha OCHOBEUHCTPYMEHTHI HENPEPHIBHOIO 00pa3oBaHHUs, C
CaMOOLIEHKH M 0Opa3oBaHMsl B TEUEHUE BCEUyYETOM HAKOIUIEHHOT O OTIBITA
PKU3HU npogeccuoHaIbHON JeSITebHOCTH u
MMHAMUYHO  M3MEHSIoUMXcsd  TpeOoBaHMM
bIHKA TpyJa

IIK-1-u Cnocoben mnnanupoBath paboTy uIIK-1-u.2 BpiOupaer skcnepuMeHTalbHbIE U
BHIOMPATh  aJIeKBaTHbIE  METOJbl  PEIIEHHSPACUETHO-TEOPETUUYECKUE METOJbl  PELIeHUs
Hay4YHO-MCCIIEJOBATEIbCKUX 3a1a4y B[IOCTaBJICHHOW 3a/1a4yMl UCXOMAS M3 HUMEIOLIUXCS
BBIOPaHHOW O0JIACTM  XHUMMH, XUMHUYECKOWMAaTepHaIbHBIX U BPEMEHHBIX PECYpPCOB
TEXHOJIOTHH WM CMEXKHBIX C XUMHEN HayKax
IIK-3-1 Cnocoben Ha ocHoBe kpuTHueckoroflIK-3-n.2 Omnpenensier BO3MOJKHBIE
aHaimza pesyapratoB HUP  u  HMOKPHanpasnenus pa3Butusi paboT UM NEpCIEKTUBBI
OLICHMBATh IMEPCIEKTUBBl HX MPAKTUYECKOIOIPAKTUUECKOTO  IPUMEHEHHUs  IOJIyYE€HHBIX
MPUMEHEHUSs W MNpOJOJLKEHHMs  padoT  Bpe3yJbTaToOB

BBIOpaHHOW 00JaCTH  XMMHUH, XUMHUYECKOU
TEXHOJIOTHH UM CMEKHBIX C XUMHUEH HayKax

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yJaOUIUIICs TOJKEH:

3uamop:

- TEOPUI0 XUMUYECKON CBSI3U, 3aKOHOMEPHOCTH YCTOMUMBOCTH KJIACTEPHBIX KOMIUIEKCOB B
3aBHCHUMOCTH OT NIPUPOJBl MeTajla U JIMTaHlla, B3aUMOCBS3b J3JEKTPOHHOW KOH(QUTypaluu
MOHOB METAJUIOB C KJIAcTepooOpa3oBaHUEM U CTPYKTYpOW KJIACTEPHBIX COEIWHEHHIH,
AIIEKTPOHHOE CTPOEHHE OCHOBHBIX KJIACTEPHBIX KOMIUIEKCOB MEPEXOAHBIX METAIJIOB.

Ymemo:

- OpPUEHTUPOBATLCS B COBPEMEHHON KOOPAMHALMOHHON M KJIACTEPHON XMMHUHM HA YpOBHE
MOHMMAaHUS OCHOBHBIX MTPOOJIEM, pelIaeMbIX 3TUMHU pa3jieaMi XUMUYECKOW HayKH.

Bnaoemu:

- IIPEJICTaBICHUSMH O PA3IMYHBIX Kjaccax KJIACTEPHBIX COEAMHEHUM, TUIAX CBS3bIBAaHUS
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MeTaJUI-MeTasll, BKJII0Yasi KpaTHbIe METaJUI-METalll CBSI3M, ¥ 3aKOHOMEPHOCTAX MX 00pa3oBaHus,
NPUYMHAX YCTOWYMBOCTH / HEYCTONUUBOCTH KJIACTEPHBIX KOMILIEKCOB.

3. Kparkoe coaep:xannexypca

1. BBenenue B kinacTepHyro XUMUIO. MIcTOpUsT OTKPBITHS CBSI3€M METauI-METaJT B HU3LIUX
raJloTeHU1aX MePeXOHbIX MeTaLIOB. ONpeaesieHus, MOHATHs, KIacCU(PUKAIS U TEPMUHOJIOTUS
B KJIACTEPHOM XUMHH.

2. businepHble MeTalIOKJIACTEPHBIE KOMILIEKCHL. bUsiiepHble KOMIUIEKCHI IEPEXOJHBIX
METAJIOB C IUCKPETHBIMU KiacTepaMu My. busiiepHble KOMIUIEKCHI C YETBEPHBIMU U TPOMHBIMU
MeTajuI-MeTal CBA3SIMUA. OCOOCHHOCTH KPUCTAJUTMYECKOTO M DJIEKTPOHHOTO CTPOEHUS TaKuX
KOMIIJIEKCOB M UX XMMHYECKUE CBOICTBA.

3. KBa3nogHOMEpHBIECOCAMHEHUS TIEPEXOIHBIX METAJUIOB C OCCKOHEYHBIMU JIMHEHHBIMHU
MeTauionenoykaMu.CTpoeHne  XaJbKOTE€HUIOB,  XAJbKOTaJOr€HHWJIOB U TaJOT€HUJIOB
NEPEXO/IHBIX METAJUIOB C JIMHEWHBIMU METANINYECKUMH LENOYKaMU. THUIIbI KOOPIMHALIMOHHOIO
OKPYKEHHSI METAINTNYECKUX IEHTPOB. OCOOEHHOCTH 3JIEKTPOHHBIX CBOMCTB (00pa3oBaHKE BOJIH
3apsiIOBOM  IJIOTHOCTH, TAWEPJICOBCKAsi HEYCTOMYMBOCTb, CBEPXIIPOBOJIAIIEE COCTOSIHHE).
Bo3MOXXHOCTH  peryiupoBaHUsS CBOWCTB XUMHUYECKUMH U (U3MYECKUMU  METOJaMHU.
Knaccugukarus 1eno4eyHslx COSAMHEHUH MO WX CTPYKTYPHBIM, SJIEKTPOHHBIM M MarHUTHBIM
XapaKTEPUCTUKAM..

4. KBa3uonHoMepHbIECOEAMHEHUS MIEPEXOIHBIX METaJIJIOB C 0eCKOHEUYHBIMU
3Ur3aroo0pa3HbBIMU  MeTaIonenoykaMu.CTpoeHne COeAMHEHUN TEepeXOJHBIX METalioB C
3Ur3aroo0pasHbIMu MeTaionenoykamu. O0pazoBaHue KIaCTEPHOU CTPYKTYpPHI B 3aBUCUMOCTHU
OT YHClia BAJICHTHBIX AJIGKTPOHOB Ha METAJUIMUECKUX IeHTpax. Kimaccudukanus 1enoyeuHbix
CTPYKTYP.

5. CoenuHenus,  coaepXkaliye  METAJUIOUMKIbL.  TpeyroipHble M KBaJpaTHbIC
MeTajioksiactepsl. KitactepHble coeiMHEHUs pa3HOTO TUIIA: CTPOCHUE U XMMUYECKUE CBOWCTBA
TOMO- U T€TePOMETAJUIMYECKUX KJIACTEPOB, JIMTAHAHAS CTAOWIN3ALNS TPEYTOJbHBIX KIACTEPOB,
UX MpEeBpaLLEHUs B KyOaHOBBIE FE€TEPOMETATNINYECKNE KOMIUIEKCHI.

6. [Tonmmsapuyeckue METAJIJIOKJIACTEPHI. Kommuiekcsl c TETPA3APUUECKUMU
kjactepaMu.CrUHTE3, CTPOEHHE M (PU3UKO-XMMUYECKHE CBOWCTBA TETPA’APUUYECKUX KIIACTEPOB
pasHoro Tuna. MonekysipHble U OJIMMEpHbIe CTPYKTYpbl. KyOaHOBBIE KOMITJIEKCHI.

7. [Tonusapuyeckue METaJJIOKIACTEPHI. Komriekcel c OKTadIpU4E€CKUMHU
kiactepaMu. OKTasJpudeckrue KiacTepbl Kak Hanbosee MpeaCTaBUTENbHAs TPYyIIa KJIACTEPHBIX
coequHeHU. MeTonpl CHHTE3a, CTpOeHue, (U3MKO-XUMUYECKHE CBONCTBA U pa3JIMYHbIC
IIPEBPALICHNS OKTadAPUUYECKUX KIIACTEPOB.

8. besnurannneie kinacrepsl.KiactepHble MOIMaHUOHBI U MOJIMKATHOHBI MOCT-TIEPEXOIHBIX
sneMeHTOB. AHHOHBI LTI OcoO0eHHOCTH 00pa30BaHusl, CTPOEHUE U CBOMCTBA OE3JIMTaH THBIX
KJIaCTEpOB.

9. Kpynueie Meramnoknacrepsl. Hanowactunel.Marnueckue knactepel.  Ilomyuenue
0OJIBIINX KJIACTEPOB, UX CTPOEHUE U CTabUIbHOCTh. HaHowyacTHIIbl, UX MONTY4YeHHE U CBOWCTBA.
KBaHTOBBIE TOUKH.

10. DONEKTPOHHOE CTPOEHHE KJIACTePHBIX KOMILIEKCOB.OCOOEHHOCTH KOOpAMHAIMN U
AJIEKTPOHHBIX CBOMCTB JIMTAHJIOB B KJIACTEPHBIX KOMILUIEKCAX PA3JIM4HOIO THUMA. «Marmdeckue»
YHclla KJIaCTePHBIX BAJIEHTHBIX 3JIEKTPOHOB. CKeneTHble 31eKTpoHbl. [IpaBuno sddexTrBHOrO
aToMHOro Homepa (mpaBuino CupkBHKa). B3anMOCBsI3b CTaOMIBHOCTH KJIACTEPHBIX KOMILIEKCOB
C UX AJIEKTPOHHON CTPYKTYpPOIl 1 0COOEHHOCTSIMH KOOPIAUHAIIMH JIUTAaHI0B. DJIEKTPOHOTOYHBIE U
AIIEKTPOHOAEPHUIIUTHBIE KIIACTEPHI.

11. Xumudeckue u (U3NIECKHE CBOMCTBA METAJUIOKIACTEPHBIX CoennHEeHH.OCOOEHHOCTH
KOOpJMHAIMM JIMTaHI0B HAa HECKOJBKMX METAIUIMYECKUX LEHTPaX B KJIACTEPHBIX COEIMHEHUSX,
MOCTHUKOBBIE M BHYTPEHHHUE JUTaH]bl. PeakinoHHas CrOCOOHOCTh KJIACTEPHBIX COEAMHEHU:
peaKIMK 3aMeIleHHs] JIUTaH/I0B; OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIMK 0€3 MepecTpOrKH
KJIACTEPHOTO OCTOBA; IMEPEHOC AJIEKTPOHOB, COMPOBOXKIAIOLIUINCS HW3MEHEHHEM KJIaCTEPHOIO
OCTOBa; JIETpajalts U JOCTPOHKA KJIACTEPHOTO OCTOBA; KOHICHCALUS KIACTEPHBIX (PparMeHTOB.
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12. dusnyeckue  CBOWCTBA  METAJUIOKIACTEPHBIX  COCAMHEHUU
JIOMHHECIICHTHBIC, MArHUTHBIE, PEHTTCHOKOHTPACTHEIE).

13. Bo3moxHbIe 007aCTH MPAKTUYECKOTO MPUMEHEHHUS METAJUIOKJIACTEPHBIX MaTepUasioB.
Hcrnonb30BaHMe KIIACTEPHBIX MaTEPHAIIOB B HEKOTOPBIX O0JIACTAX XHUMHH WM TEXHOJOTHH,
OCHOBBIBASICh Ha HX IIOJIG3HBIX (DYHKIMOHATBHBIX  CBOHCTBaX KaTaJIMTHYCCKUX,
CBEPXIPOBOSIINX, TIOMHUHECIICHTHBIX, PCHTTEHOKOHTPACTHBIX ).

4. O0beM y4eOHOH AU CHUILINHBI

(cBepxmpoBoasIIKe,

. B 3auernbix | B akaaem.
2. Buabl yueoHoi padoThl

eIMHUIIAX yacax
O0mas TPyA0eMKOCTh JMCIHUIIIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIMTOPHbIE 3aAHSITHS: 1,3 48
Jlexnuu 0,9 32
[TpakTH4yeckue 3aHATH 0,7 26
CamocTtosiTesibHas padora: 0,7 24
Buja koHTpoJs: 3auér

Buabi yueoHoii paéotnl B sauerupix B acrp.

eTHHUIAX yacax
O01as TPyA0eMKOCTb JMCUUILIHHBI 10 Y4e0HOMY IIAHY 2 54
AYyIHTOPHBIE 3aHATHUSI: 1,3 36
Jlexrun 0,9 24
[IpakTHyecKue 3aHATUS 0,7 19,5
CamocrosiTe/ibHass padoTa: 0,7 18
Bujx koHTpOJIS: 3auér

AHHOTanus padoueil mporpaMmbl TACIUILTAHBI
«CoBpeMeHHbIE MeTO/AbI NMOJYUYEHHUS U UCCJIeJ0BAHUS HEOPTAaHNYECKUX MAaTEPHAJIOB)

1. Heab aucuunIuHbI:

— (opMHpoBaHHE KOMIUIEKCA 3HAHUN, MO3BOJSAIONIMX OPHEHTUPOBATHCS B MHOTr0o0Opasuu
COBPEMEHHBIX HEOPraHMYECKUX MATEpUalOB, UX MECTE€ B IPOM3BOACTBEHHBIX IpoOLECcCaX U
OBITOBOM KU3HH JIIOJICH, 3HAHUN O B3aMMOCBSI3U MEXKIY XUMHUYECKHUM COCTaBOM, CTPYKTYpOH
(KaKk XMMHYECKOM, TaK U MHUKPOCTPYKTYpPOI) AMCIEPCHOCTHIO U CBOMCTBAMU HEOPTaHMYECKUX
MaTEepUAJIOB, KOTOPBIE COCTABJISIOT OCHOBY JUISl LIEJICHAPABIECHHOIO CO3JaHHUSI MAaTEpUATIOB C
3a/IaHHBIMU XapPaKTEPUCTUKAMH.

2. B pe3ysbTaTe M3yYeHUs1 TUCHMILIMHBI 00y4aloMiics 0 MporpaMmme
CIeIHAIUTETATO0JIKEH::

Obnadoams CIEeAYIOIUMU KOMIIETEHIIUSAMU:

DopmupyeMbie KOMIIETEHIUN NHauKaTopbl JOCTHKEHUS] KOMIIETEHITMH

YK-2.1 dopmynupyet Ha OCHOBE
'YK-2. CiocoGeH ynpaBiaTh NPOEKTOM Ha BCEX[MOCTABICHHOW MpoOIeMbl MPOSKTHYIO 3a/1a4y U
HTanax ero >KH3HEHHOTO IUKJIa CIoco0 ee pemeHns dYepe3  peann3alfio

[IPOEKTHOT'O YIIPABICHUS
YK-4.2. CocraBisier, IepeBOIUT U
pEIaKTUPYET pa3IUUHbIe aKaJeMUUYEeCKHe

YK-4. CnocobeH NpUMEHSATh COBPEMEHHBIE
KOMMYHHUKAaTHBHBIE TEXHOJIOTUH, B TOM YHUCIIE

HAa  MHOCTpaHHOM(bBIX)  sI3bIKe(ax), JUISITEKCTHI (pedepaTsl, acce, 0030pbl, CTAThU U T.1I.
AKaJEMHYECKOIO " po¢eCcCHOHATLHOTO
B3aMOJICUCTBHUA

'YK-6. Cniocoben onpenensite u peann3oBbiBaThyY K-6.3. BeicTpanBaer ruOKyro

MPUOPUTETHI COOCTBEHHON JIEATETLHOCTH U
CrocoObl €€ COBEpIIICHCTBOBAHUS Ha OCHOBE

mpoeccHoOHAIbHYI0 TPAaeKTOPHIO, HCIIONb3YS
MHCTPYMEHTHl HENPEPHIBHOIO 00pa30BaHMs, C
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CaMOOLIEHKH M 00pa3oBaHHs B TEUEHHE BCEHUydETOM HaKOIIJICHHOTO OIIBITA
PKU3HU npogeccuoHaTbHON JeATEIbHOCTH u
NMMHAMUYHO  W3MEHSIOIIMXCS  TpeOOBaHUM
pPBIHKA TpyZAa

IIK-1-u Cnocoben mmanupoBath padory wulllIK-1-n.1 Cocrasiser o0 T1aH|
BEIOWpATh  QJCKBaTHBIE METOABI  PEHICHHUSMCCICAOBAHUS U JIETAIBHBIC TUIAHBI OTACIbHBIX
HAYYHO-HCCIICA0BATEIILCKUX 3a1a4 BCTa I

BHIODAaHHOW  OOJIACTH  XUMHH, XHUMHYECKOH
TEXHOJIOTUH WJIM CMEKHBIX C XMMHUEH HayKax

IMK-2-1  Cnocobern mpoBoauth mareHTHO-IIK-2-u.2  Anammsupyer u  0000maert
MH(POPMAIIMOHHBIC UCCIICIOBAaHMS B BHIOPAHHOMPE3YJIbTaThl MATEHTHOTO IMOMCKA MO0 TEMAaTHUKE

00JIaCTH XUMHH W/WJIA CMEXKHBIXHAYK MpoeKkTa B  BBIOpaHHOW 00JAaCTH  XUMHH
(XMMHYECKON TEXHOJIOTHH )
IK-3-1 Cnocoben Ha ocHoBe kpuTHueckoroflIK-3-n.2 Omnpenensier BO3MOKHBIE

aHanmuza pesynpratoB  HUP u  HUOKPHanpaBnenus pa3Butusi pabOT U NEPCIEKTHUBBI
OLICHUBATh IIEPCIEKTUBBl HX IPAKTUYECKOIOIPAKTUYECKOIO0  IPUMEHEHHUS  ITOJYyYEHHBIX
MPUMEHEHUS W  MPOJOJDKeHHs  paboT  Bpe3yiabTaToB

BHIODaHHOW 00JaCTH  XMMHUH, XUMHUYECKOU
TEXHOJIOTMH WJIM CMEKHBIX C XUMUEH HayKax

B pe3ynbraTe u3yueHus AUCUUIUTHHBI O0y4YaIOIHICs TOJKEH:

3namo:

— KJIaccH(UKAINIO HEOPraHUYECKUX MaTEPHAJIOB;

— 0COOEHHOCTH METOI0B KOHCOJIMAIIMY HEOPTaHWUYCECKUX KePaMUUYECKHX MaTepPHAJIOB;

— OCHOBHBIE METO/IbI MOJTYYEHHS] HAHOMOPOIIIKOB U OCOOCHHOCTH UX KOHCOJIHIAINY;

— TOHSATHE AaJJUTHBHBIX TEXHOJIOTUNA, HX OCOOCHHOCTH B MPHIOKEHHH K MOIYy4YEHUIO
IIJIAHAPHBIX JJIEMEHTOB;

— COBPEMEHHBIC TEHJCHUMU PA3BUTHUS KOHCTPYKIIMOHHBIX MATEPHAJIOB, B TOM YHCIIE
BBICOKOTEMIIEPATYPHBIX KEPAMUUYECKUX MAaTEpUAIIOB U KOMITO3UTOB;

— COBpPEMEHHBIE TEHJEHIIMU pa3BUTHS (DYHKIIMOHAIBHBIX MaTEpPHAIOB, B TOM YHCIIE
MAaTEepUAJIOB JIJI AIbTEPHATUBHOM SHEPIreTUKN, XUMUUYECKON Ta30BOM CEHCOPUKHU, ONTHUKH.
Ymems:

— BBIIETATH 0a30BbIE CBOWCTBA PA3IMUHBIX TUIIOB HEOPTAHUUECKUX MATEPUANIOB;

— paccuuThIBaTh MEXAaHUYECKHWE CBOWCTBA (MPOYHOCTh, TBEPAOCTb, TPEIIMHOCTOMKOCTBH) IO
AKCIEPUMEHTAIBHBIM JaHHBIM, ITOJTYYEHHBIM C IPUMEHEHUEM COOTBETCTBYIOIIMX METO/IOB;

— OPHUEHTUPOBATHCS B METOJAX UCCIEAOBAHNS CTPYKTYPbl HEOPraHUUYECKUX MAaTEpUAIIOB.
Bnaoemo:

— METOJaMU aHAJIN3a JAHHBIX CKaHUPYIOLIEH JIEKTPOHHOW U aTOMHO-CUJIIOBOM MUKPOCKOIIUH.

3. Kparkoe coaep:kaHueKkypca

Obugue npeocmasnenusn 0 COPEMEHHBIX HEOP2AHUYECKUX MAMEPUATIAX, MEMOOAX UX
NOJIyYeHUA U UCC1e006aHUA

OCHOBHBIE TOHATUS MaTepUATIOBEACHUSA. OBOJIONUS MAaTEepUaJIOB IO Mepe pa3BUTHA
YeJIOBEUECKON ITUBIIIN3AIIMHN, OCHOBHBIC ATaIbl. CBsI3b XUMHUHM M MaTepuaioBeieHus. Pa3nudHble
TUIBI KJIaCCU(PUKAIIMY HEOPTaHUUYECKUX MAaTEPUANIOB — MO MPOUCXOK/ICHHUIO, TI0 HA3HAUEHHIO, 10
COCTaBY, 10 GYHKIMSAM U CBONCTBaAM.

MeToap! KOHCOIUIAIMH 00BEMHBIX MaTepualioB. TeopeTHuecKkrne OCHOBBI CIieKaHHs. XOJIOJAHOE
cTaTHYecKoe mpeccoBaHue. I'opsaee npeccoBanue. VckpoBoe muasmenHoe cniekanue. OCHOBBI
METO/I0B, IPUHIUITHAIIBHOE YCTPOICTBO 000PYAOBaHUS, OCOOEHHOCTH.

OcoOeHHOCTH HaHOMaTepuaiaoB. MeToAbl TMONY4YEHHUsS HAHOIMOPOIIKOB — XHUMHYECKOe H
¢u3nueckoe ocaxJeHUEe W3 MapOBON/Ta30BOM (hasbl, COOCAKACHUS MU COKPUCTAIUIM3ALUU M3
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pPacTBOPOB, 30Jb-T€JIb TEXHOJIOTHs, NMUPOJIU3 a’pO30JI€H, T'MAPOTEpMaIbHBIM METOA. MeTosl
MOJIy4EHHUSI HAHOCTPYKTYPUPOBAHHBIX KEPAMUYECKUX MAaTEPHAIIOB.

CoBpeMeHHbIE METO/IbI UCCIIEI0BAHUS CTPYKTYpPhl HEOPraHNYeCKUX MarepranoB. CKaHupyroLas
3JIEKTPOHHAs! MUKPOCKOIUSA. ATOMHO-CHJIOBasi MUKPOCKOMHMS. CIIEKTpaabHbIE METO/BI.
Ocobennocmu nonyyeHus u uccie008anus KOHCMPYKUUOHHBIX HEOP2AHUYECKUX
Mamepuanos

Koncrpykimonnsie marepuanbl. Kiaccudukamnus, 06a3oBbie CBOMCTBA. MeETObl ompeaeieHus
MPOYHOCTH (Ha U3rub, HA CIKATHUE), TBEPAOCTH, TPEIIMHOCTONKOCTH.

KoHcTpykumonHble Mareprainsl. MeTopl yIpOYHEHUsT KOHCTPYKIIMOHHBIX MaT€pHaIOB.
BricokoTemnieparypHble KepaMUYecKue MarepHalibl U KOMHo3uThl. Crennuduueckue CBOMCTBA.
Metobl onpeaeneHuss CTOMKOCTH K TEPMOYAapy.

Ocobennocmu nojyuenusn u uccied08anus GYHKYUOHATbHBIX HEOPZAHUYECKUX MAMePUalos
OyHKIMOHANBHBIE — Marepuaibl.  Knaccudukanus.  DIEKTpONPOBOAHBIE — KEpPaMUYECKHE
MaTepuaibl, MATHUTHBIE U ONTHYecKUe MaTepualibl. OObeMHbIE U IUIaHApHbIE (YHKIIMOHATIbHBIE
MaTepHabl.

AI[,Z[I/ITI/IBHBIG TEXHOJIOTUU — CYTb, THIIbBI, 0COOEHHOCTH. CYH_ICCTBYIOH_II/IG MCTOJUKHN U
TCXHOJIOTHUHU IMOJTYUYCHUSA 00BEMHBIX U IJIaHApHBIX MaTCPHUAIOB.
AI[,Z[I/ITI/IBHBIG TCXHOJIOTUHX — CO3AAaHHUC IIJIaHAPHBIX Q)YHKHI/IOHaHBHbIX MaTCpUuaJIOB. Ponb

(YHKIIMOHAJIbHBIX YEPHWJ, UX PA3HOBUIAHOCTU — HMCTUHHBIE PAaCTBOPBI IPEKYPCOPOB, 30JU U
[acThbl, METOABI UX MOTy4eHUs. TpeOoBaHus K (YHKIMOHAIBHBIM YEpPHUIIAM.

Heopranudeckne marepuaibl il albTepHATHBHON sHepreTuku. Knmaccudukanus. [TpuHIATIED
paboThI pa3IMYHBIX BUJOB siueeK. [IpMHIMIBI U METO/IbI ITOJYYEHHS KEpaMHUECKUX MaTepHalloB.
CoBpeMeHHbIE TEHIEHIIUN Pa3BUTHSL.

Heopranuueckue ra3ouyBCcTBUTENIbHBIE Marepuaibl. Kilaccudukanus ra3oBbIX CEHCOpOB.
MexaHu3MBbl JeTeKTUpOoBaHus. [IpuHINIIEI co31aHus YPPEKTHBHBIX KEPAMHYECKIX MaTEpPHAJIOB.
CoBpeMeHHbIE TEHICHIIUU PAa3BUTHS.

Heopranuueckne onrtudeckne W MarHUTHble Matepuanbl. Knaccudukanums. CoBpeMeHHbIE
TEHJECHLUUU Pa3BUTHUSA U METOJbI TUATHOCTUKH.

4. O0beM y4eOHOH AU CIMIIINHBI

o B 3auerHbix | B akagem.
Buabl yueOHoii padorsl
eIMHUIAX yacax
O01mas TPyA0eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 2 72
AYyIUTOPHBIE 3aHATHUS: 1,3 48
Jlexnnun 0,9 32
[TpakTHUeckue 3aHATHS 0,4 16
CaMocTosiTe1bHasi padoTa: 0,7 24
Bua kouTpoJs: 3ager
Buabl yue6Holi padoThl B sauernpx B actp.
eIMHULAX yacax
OO0uast TPYA0eMKOCTh JHCHMILUINHBI 10 Y4eOHOMY IUIAHY 2 54
AyIMTOpPHBbIE 3aHATHS: 13 36
Jlexiuu 0,9 24
[TpakTHyeckue 3aHsATH 0,4 12
CamocTrosiTeibHast padora: 0,7 18
Buj koHTpOJIS: 3auer

AHHOTanus pabodei MporpaMMbl TUCHUTITMHBI
«MoJiekyapHbIN TU3alH B OPraHU4eCKOH XUMHN»

1. Heab nucuunaiuHbI:
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— HaJICTpOMKa 3HAHUH, MOJIyYEHHBIX B 00IIEM Kypce OMOXMMUHU, OPraHUYECKON U (PU3UUECKOM
XVMHUH, B HANpaBlICHWU CIEHUATM3aIUN B OO0JACTH BBIYUCIUTEIBHOW XHMHH, OMOXHUMHH,
XUMHUYECKON SH3UMOJIOTHH, CHEIUAIBHOTO OPraHMYECKOro CHHTE3a, METOJOB HAIPaBICHHOTO

[TOMCKA COEIUHEHMH C 3aJaHHBIMH CBOMCTBAMHU.
2. B pe3yabrare U3y4eHUs
CenHaJINTeTa 0/ KeH

Obnadams CIETYIONTUMA KOMITETCHIIUSIMU:

AUCIHUIIJINHBI

o0yyamomuiica 10  nporpamme

@opMupyemMble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUS] KOMIIETeH NI

YK-2.1 dopmynupyeT Ha OCHOBE
YK-2. CnocoGeH ynpaBisiTh IPOSKTOM Ha BCEX|[TOCTABJICHHOW MPOOJIEMbI IPOEKTHYIO 3a/ady U
HTanax ero >KU3HEHHOTO IUKJIa CIIocOO ee pelIeHHs Yepe3  pealn3alio

IMPOCKTHOT'O YIIPaBJICHUSA

YK-4. CriocobeH TpUMEHSTH COBPEMEHHBIC
KOMMYHUKATHBHBIE TEXHOJOTMH, B TOM YHCIE

YK-4.2. CocraBisier, IepeBOJUT U
PEIaKTUPYET pa3IMYHbIC aKaIEMUIECKUE

HAa  MHOCTpaHHOM(bIX)  sI3bIKe(ax), JUATEKCTHI (pedepatsl, acce, 0030pbl, CTaThH U T.1.
AKaJEMHYECKOIO u po¢ecCUOHATLHOIO
B3aUMOJICUCTBUS

'YK-6. CriocoOeH onpenensats U peaan30BbIBaTh
[PUOPUTETH COOCTBEHHOW JEATEIBHOCTU U
CIIOCOObl €€ COBEpIICHCTBOBAHUS Ha OCHOBE
CaMOOLICHKH M oOpa3oBaHMsI B TEUEHUE BCEU
PKU3HU

YK-6.3. BeicTpanBaer THOKYIO
po(ecCHOHATBHYIO TPACKTOPUIO, HCIIONIB3YS
MHCTPYMEHTBI HENPEPHIBHOTO 00pa3oBaHUs, C
Y4ETOM HaKOTIJICHHOTO OTIBITA
npodeccroHanbHON JeATEILHOCTH u
NMMHAMUYHO  W3MEHSIOMIUXCS  TpeOOBaHMMA
pBIHKA TpyJa

IIK-1-u Cnocoben mnnaHupoBaTh paboTy U

MK-1-u.1 CocraBisieT oomui ILIaH]

BbIOMpaTh  aJeKBaTHbIE METOAbl  PELICHUAMCCIEIOBAHNUS U JI€TAJIbHbIE IIAHBI OTAEIbHBIX
Hay4HO-MCCIIE0BATEIBCKUX 3a1a4 BCTaUM
BBIODAaHHOW  OOJIACTM  XHMHH, XHMHYECKOH
TEXHOJIOTHH WM CMEXKHBIX C XUMHEN HayKax
IMK-2-1 Cnocobern  mpoBoauTh naTeHTHO-IIK-2-H.2 AHanmu3upyer  H 00o006mraeT,
MH(GOPMAaLIMOHHbIE UCCIIE0OBAaHMS B BEIOPAaHHOMpE3yIbTaThl MATEHTHOTO IOMCKAa IO TeMaTHKe
00J1aCTH XUMHH W/WIIM CMEKHBIXHAYK [pOEeKTa B  BBIOpaHHOM 00JIacTM  XMUMHHU
(XMMHUYECKOM TEXHOIOTHH)

IK-3-u Cnocoben Ha ocHoBe KpuTHueckoroflIK-3-u.2 Omnpenensier BO3MO>KHbIE
aHamu3a pesyabraroB  HUP u  HWOKPHanpaBnenus pa3Butus paOoT U MEPCIEKTUBBI
OLICHUBATh MEPCIEKTHBBl HUX MPAKTUYECKOTOIPAaKTUUECKOTO  IPUMEHEHHUs  IOJIyYE€HHBIX
NPUMEHEHUs M TNPOJODKEHUS  paboT  Bpe3ylbTaToB
BbIOpaHHOW 00JIaCTH  XMUMHMHM, XHUMHYECKOU
TEXHOJIOTHH MJI CMEKHBIX C XUMHUEN HAYKax
B pesynbrare u3ydeHus AMCUUILUINHBI 00yYarOIUNCs TOHKEH:
3name:

- OCHOBHbBIE METO/Ibl HAIIPABJICHHOTO AU3aiiHa OMOJIOTHYECKN  aKTHBHBIX  BEIIECTB U

noAXOoAbl K TOUCKY OPraHUYCCKUX COE€IUMHEHUH C 3aJaHHOM OMOJIOTHYECKOH aKTHBHOCTHIO.

Ymemos:
aHaJ'II/ISI/IpOBaTI) BO3MO>XHBIC
COEOUHEHUN ¢ HX OelKaMH-MUIIECHSIMU,

B

MaTePHbI

(1aboHBI)  CBSA3BIBAHUS
BIJICIIATh  B3aUMOJICHCTBUS,

OpraHNUYeCKHUX
KPUTUYHBIE ISt

06pa3OBaHI/I$I KOMILJICKCa GCJIOK-J'IPITS.HIO, npeajaratb BO3MOXKHBIC MO,I[I/I(I)I/IKEU_[I/II/I CTPYKTYpP
OpTraHUYCCKUX COG)II/IHGHI/Iﬁ JJIA MOBBIIICHH S/ TIOHMKEHUS IMPOYHOCTH YKA3aHHBIX KOMILJICKCOB,

AHAJIU3UPOBATH BO3MOXKHBIC OMOJIOrMYECKHE aKTHBHOCTH OpTraHU4YCCKUX COeIMHEHMI Ha

OCHOBC JaHHBIX IIO HMX BSaHMOI[eﬁCTBHIO C U3BCCTHBIMU TCPANICBTUYCCKUMU MHUIICHAMU UMCTH
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OTIBIT JICSITEILHOCTH IO BHIMOJHEHUIO PEAIbHBIX HAYYHBIX 3324 B HAay4HOHM J1aboparopuw,
OTIBIT MO0 MPO(ECCHOHATLHOMY OMHMCAHUIO HKCIIEPUMEHTa B 00JacTU KOMIBIOTEPHOTO AU3aiiHa
OMOJOrM4YECKH aKTUBHBIX BEILIECTB.

Bnaoemp:

- TEOpHEW U HaBBIKAMH MTPAKTUYECKON paOOThl B M30paHHOM 00JIaCTH XUMUH.
3. Kpartkoe coagep:xannexypca
Mooy 1. Beeoenue.

OO0mue TPUHIMIBI JU3aiiHA OpPraHWYeCKUX BEIIECTB C  3aJaHHONW OMOJOTHYECKON
aKTUBHOCTHIO. OCHOBHBIE TEHJEHLUU PA3BUTUS MOJIEKYJSIPHOTO JAu3aiiHa OHONOrMYecKu
aKTUBHBIX coefquHeHui. [IpakTuyeckas HampaBieHHOCTh W (pyHIAMEHTalIbHOE 3HAYCHHE.
[IpunuunuanbHas cxemMa pa3paboOTKU  HOBBIX JIEKAPCTBEHHBIX CpPEICTB. [Tonsitue
HEYZOBJICTBOPEHHOW  MeIUIUHCKON moTrpeOHocTH. IloHsATHE TepaneBTHYECKOW MMIICHH.
CBsi3p TepaneBTUYECKOW MUIICHHU U OMOJIOTMYeCKON aKTUBHOCTH.
Mooyns 2. Cunosvie noas u mooeibHvle NOMEHYUAbL.

MulieHb HampaBICHHBI TIOMCK JIEKAPCTBEHHBIX CPEACTB. benKu Kak TepareBTUYECKue
MUIIEHH. MeToabl OIEHKH NPOYHOCTH KOMIUIEKCOB  Oeiok-nurann. lcmonb3oBaHue
MOJIeJIbHBIX MOJIEKYJIIPHO-MEXaHHMUYECKUX MOTCHLIUANIOB ISl OMHMCAaHUS SHEPruu 0oOpazoBaHUs
KoMIuiekca. OCHOBHbBIE CHIIOBBIE I10JIsl, UCIIOJIb3YEMBIE B MOJIEKYJISIPHOM MOJEJIMPOBAHUH.
Mooyns 3. [loocomoexka cmpykmypsbl 0eIKa K GblUUCTIUMETbHOMY IKCHEPUMEH).

benku xak TepaneBTHUecKUe MHUIIEHH. OCOOCHHOCTH OEITKOBBIX MOJIEKYN KakK TepaneBTHYECKIX
MurieHe. Metozpl aHanu3a KoHGOpMaIMOHHON NOABMWXKHOCTH Oeka. [loHsATHe aKTUBHOTO
nerrpa.  KoHdopmanmoHHas MOABWKHOCTH OCTaTKOB aKTUBHOrO 1eHTpa. lloaroroska
CTPYKTYpbI Oelika K BBIYHCIUTEIBHOMY SKCIIEPHUMEHTY.
Mooynv 4. Oyenka buonocuyeckol akmueHOCMU MeMoOaMU MOINEKYISPHO20 OOKUHEA.
MonekynapHblii JAOKHMHT WM BUPTYyalbHbI CKpuUHUHT. OCHOBHBIE 3amaun MeTtona. Cxema
BBIUMCIUTEIBHOTO  JKCIIEpUMEHTA. AHaIW3  pe3yJbTaTOB U IOBBIIIEHHE  TOYHOCTHU
MOJICKYJISIPHOTO ~ JIOKMHTAa.  MeToapl  BBbIIETCHUS  BaKHEHIIMX B3aHMMOJCHCTBUI U
CTpyKTypHasi ¢unbTpauus. OparMeHTHbIH JOKUHI. BUpTyanbHBIH CKpUHUHT OHONIHOTEK
XUMHUUYECKUX COeAUHEHUH. OCHOBHBIE OIPaHUYEHHS METO/1a MOJIEKYJIIPHOTO IOKHHTa.
Mooynv 5. Ilpumepovl npaxmuueckoti oyeHKu 6U0I02ULeCcKol AKMUBHOCMU COeOUHEeHU.

[TonsTHEe THUIIOTE3Bl B BBIYMCIMTEIBHOM SKCHEPUMEHTE. AHAJIN3 CBSI3bIBAHHS OPraHUYECKUX
COCIMHEHUI B AaKTUBHBIX LIEHTpaxX KHHa3, Ha OCHOBE JUTEPATYypHBIX JaHHBIX IO
CBSI3U CTPYKTypa cBoicTBO. OOBbsiCHEHHE OMOJOTMYECKOM aKTHBHOCTH HAa OCHOBE JAaHHBIX
MOJIEKYJIIPHOTO JOKHHTA. Pazbop Hamnbosiee XxapakTEPHBIX OMMOOK MOJICKYJISIPHOTO JOKHHTA.
Mooyns 6. Ilpumepsvl npakmuueckou oyenKu 6UON0SUYECKOl AKMUBHOCNU COeOUHEHULL.
AHanu3 CBA3BIBAaHUS OPTAHUUECKUX COCIMHEHUN B aKTUBHBIX LIEHTpaxX Mmporeas (TpoMOuH, OeTa-
cekperaza M T.4.). OObsicHeHHe OHOJOTHYECKON AaKTHBHOCTH Ha OCHOBE JTaHHBIX
MOJIEKYJISIPHOTO MO/IETTUPOBAHUS. Pazbop Haubojee XapaKTEpHbIX OIMIMOOK
MOJIEKYJISIPHOTO JIOKUHTa, XapaKTEPHBIX JIJISl IOKUHTa B IPOTEA3bI.
Mooyns 7. OchosHble Kiaccel mepanesmuieckux MuteHeu.

[Tonsitne cenekTBHOCTH. OCHOBHBIE KJIACCHI TEPANEBTUUYECKUX MUIIEHEH. XapaKTepHbIE
0COOEHHOCTH aKTUBHBIX IIEHTPOB KHMHa3, mpoteas, ¢pochoanscrepas. IloHsATHE CETEKTUBHOCTH,
CBS3b TOKCUYHOCTH M CEJIIEKTMBHOCTU. BakHOCTH cO37aHHE CENEeKTHUBHBIX HHTUOUTOPOB ISt
pa3paboTku  0Oe30macHbIX  JIGKAPCTBEHHBIX  mpemnapartoB. IToaxoabl K MOJETUPOBAHHIO
CEJIEKTUBHOCTU OPIaHUYECKUX COETMHEHUH.
Mooyns 8. Memoodwsl npedckasanusi mpexmepHol cmpykmypsl 6eiKa.

TpancmeMOpaHHble O€NKM KaK TeparneBTUYECKHWE MMUILIEHH. TpaHCIopTepbl, HOHHbIE KAHAJIBI,
GPCR. Cssa3biBaHue opraHudeckux coeiuHeHMid B akTuBHbIX LeHTpax GPCR. Ilonsarue
aroHUCTOB, AHTArOHUCTOB, OOPATHBIX aroHUCTOB. OCOOEHHOCTH MpEACKa3aHUs CBS3bIBAHUS
OpraHMuYeckux  coenuHeHuil B akTuBHBIX LeHTpax GPCR. Iloaxoasl k mpenckazaHUIO
TPEXMEPHON CTPYKTYpHI OeliKa.
Mooyne 9Ilpedckazanue 6uon02U4eCKOl aKMUEHOMU MEMOOAMU MOJEKVIAAPHOU OUHAMUKU.
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MonexynsipHasi iuHamuka. OCHOBHBIE 331auu MeTo1a. CxeMa BBIYMCIUTEIbHOTO KCIIEPUMEHTA.
AHanu3 pe3yabTaTOB M TMOBBIIMIEHWE TOYHOCTU MpeACKa3aHUil MEeToJaMH MOJEKYJISpHOU
JUHAMUKA. MeTox BO3MYIIEHUsT CBOOOMHOW »Hepruu. OCHOBHBIE OTrpaHHYEHHS  MeETOoJa
MOJICKYJISIPHOM JUHAMHUKU M BO3MYILEHHUS CBOOOAHOU sHepruu. [loTeHman cpeaHuii Crsibl.
Mooynw 10. I[lpedckazanue buonocuyeckou akmusHocmu memooamu QSAR

Juzaiin OMOJIOTMYECKHM AaKTHBHBIX BEIIECTB Ha OCHOBE CTPYKTypbl Juranjaa. Ilouck
KOJIMYECTBEHHBIX  COOTHOIIEHUM  CTPYKTYpa-CBOMCTBO.  MOJEKyJSIpHBIE JECKPUITOPHI.
MeTo1p1 TOCTPOCHUS MOJIETIEH CTPYKTYpa-cBOMCTBO. JIoCTOMHCTBA U HEAOCTATKU METO/Ia.
Mooynvl 1. Ilpedckasanue papmakokuHemuyeckux napamempos OpeaHu4ecKux coeOuHeHull.
OcHoBHble  (apMAKOKMHETHYECKHE XapaKTEPUCTUKH OHOJOTUYECKH aKTHBHBIX BEILECTB.
[Tonstue ADME. Ilogxoapl K mpeacKa3aHUIO ancopOumu u MeTaboau3Ma OMOJIOTHYECKU
AaKTHUBHBIX BEIIECTB. MOJEIUPOBaHHUE CBSI3bIBAHMSI OPraHUYECKUX COENMHEHUH ¢ OemkaMu
IUIa3Mbl  KPOBH,  IIMTOXPOMaMH, TIIOKYpOHHITpaHC(epazamu, OelKaMU MHOMKECTBEHHOU
nekapcTBeHHOM ycrounBocTH. [loctpoenne QSAR moneneit nisa npenckazanus ADME.
Mooynv 12. I1o0x00vl K 86160py 1eKaAPCMBEHHO020 KAHOUOAMA.

OcCHOBHBIE XapaKTEPUCTUKU JIEKAPCTBEHHOTO KaHAUAATa C TOYKH 3peHus 3p¢GeKTUBHOCTH,
(dapMaKkOKUHETHUKH M TOKCHMYHOCTH. [lomxoapl K BBIOOPY JIEKQpCTBEHHOTO KaHIWAATA.
AHanu3 IUTEpaTypHBIX MPUMEPOB MO BBHIOOPY JIEKapCTBEHHOro KaHauzaara. Pa3bop Hauboiee
XapaKTEpPHBIX OLUINOOK.

4. O0beM y4eOHOH AN CHMITUHBI

. B 3auerHbix | B akanem.
Buabl yueoHoii padoThl
eIMHULAX yacax
O01as TPYA0EeMKOCTh JMCHUILIHHBI N0 Y4€0HOMY IUIAHY 2 72
AyIMTOpPHBbIE 3AHATHS: 1,3 48
Ulexuu 0,9 32
[TpakTH4yecKkue 3aHATHS 0,4 16
CamocTosiTe/ibHasA padoTa: 0,7 24
Buj koHTpoOJIS: 3auer
Buabi yueoHoii paéornl B sauerupix B actp.
eIMHULIAX yacax
O01masi TPyA0eMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHY 2 54
AYyIUTOPHBbIE 3AHATHUS: 1,3 36
Jleximm 0,9 24
[TpakTUdyeckue 3aHsATHS 0,4 12
CamocrosiTesibHas padoTa: 0,7 18
Bujx koHTpOJIS: 3ager

AHHOTanus pabodeii mporpaMMbl TUCITUTUTHHBI
«MeTtanjiooprannyeckasi XUMHs

3. Heab THCHUANIAHBL:

- npuoOpereHue GyHIaMEHTAIBHBIX 3HAHUN U MPAKTUYECKUX HABBIKOB B 00JIACTH XUMUU
AIIEMEHTOOPTaHUYECKUX COEAMHEHUM, MPHOOpEeTeHHEe 3HAaHWN, HEOOXOIMMBIX I peIleHUs
3aJa4, CBS3aHHBIX C XUMHEH  DJIIEMEHTOOPTaHWYECKMX  COCJAMHEHUU,  CIIOCOOHBIXK
WHHOBAIIMOHHOW JIEATEIHHOCTH B COOTBETCTBYIOIIEH OOIACTH XUMHUHU DIIEMEHTOOPTaHUYECKHX
COCJTMHEHUH M B CMEXHBIX 00JIACTSAX HAYKH M BBICIIICTOOOPAa30BaAHHSI.

2. B pe3ysibTaTe n3yueHus JMCHUIJIHHBI 00y4YaloMiics O MporpaMmme
CHeNMAJINTETAN0JKeH

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:
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dopmMupyemble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMITETeH M I

YK-1 CnocoGeH oCymIeCTBISATh KPUTHUECKHI
AQHATM3 TMPOOJEMHBIX CHUTyalliii Ha OCHOBE
CHCTEMHOTO oaX0/a, BEIpa0aTHIBATh
CTpaTEruIo ACHCTBUI

YK-1.2 Onpenensier npoOenbl B uHGOpMaLuy,
HEOOXOAMMOM JIJIi  PEIICHHs]  TPOOJIEMHON
CUTyallud, U NPOCKTHPYET NPOIECCHl MO HUX
YCTpaHEHUIO

YK-1.4 Pa3pabateiBaeT ¥  COAEPIKATEIBHO
ApryMEHTHPYET CTpaTeruio peuieHus
MpOOJIEMHON CUTYyallud Ha OCHOBE CHCTEMHOTO
M MEXMCIUILIMHAPHOTO ITOAX0I0B

YK-2. CnocoGeH yrpaBiisiTh IPOEKTOM Ha BCEX
HTarax ero KM3HEHHOTO IHKJIA

YK-2.1 dopmynupyeT Ha OCHOBE
MOCTABJICHHON MPOOJIEMBI IPOSKTHYIO 3a7a4dy U
CIIoco0 ee pelIeHHs Yepe3  pealn3aluio

IMPOCKTHOT'O YIIPAaBJICHUSA

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PHOPUTETHl COOCTBEHHON [EATEIBHOCTH U]
CII0COOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE
CaMOOLICHKH U O00pa30BaHUs B TEYCHHE BCEi
PKU3HU

YK-6.1. OneHuBaeT CBOM pECYpChl U HX
Mpe/IeIbI (JTMYHOCTHEIE, CUTyaTUBHEIE,
BpPEMEHHBIE), ONTHMAIBHO UX HCIOIB3YET IS
YCHEIITHOTO BBHIIOJIHEHHUS TIOPYYSHHOTO 33/1aHHS

IIK-1-u Cnocoben mnnaHupoBaTh paboTy U

MK-1-n.1 CocraBisieT oomui ILIaH]

00JIaCTH XMMHH W/WJIA CMEXKHBIXHAYK

BHIOMPATh  aJIeKBaTHBIE  METOJbl  PEIICHHUSMCCIECIOBAHNUS U JCTalIbHbIC IJIAHBI OTACIBHBIX
HAay4HO-HCCIIE10BATEIbCKUX 3aja4 BCTaIUii

BHIODAHHOW  OOJIACTH ~ XWMHH, XHUMHYECKOU

TEXHOJIOTUHM WM CMEKHBIX C XUMHUEH HayKax

MMK-2-u1  Cnocobern mpoBoauTh mareHTHO-IIK-2-H.1 [IpoBoaut MTOMCK
MH(GOPMAaLIMOHHBIE UCCIIEI0BAaHMs B BEIOpaHHOMCIELUAIN3UPOBAHHON uHpopManuu B

MaTCHTHO-MH(POPMAITMOHHBIX 0a3axX JaHHBIX

B pe3ynbrare n3yueHus: AMCUUIIIMHBI 00 yYAIOLIUICS TOJIKEH:

3namo:

METO/IbI TIOTYYEHHUS, XHMHUECKUE CBOIC
KJIACCOB 3JIEMEHTOOPTaHMYCCKHX COCTUHEHUH;
TUTIOBBIC METOJIbI
o0opynoBaHue;
MEXaHU3MbI OCHOBHBIX PEAKIIUH, TOIX0/T

(1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IG MCETOJbI HCCIIC

QJICMCHTOOPTraHNYCCKOI'0 CHUHTE3a,

TBa U NPAKTHYICCKOC HCIIOJIB30BAHUC OCHOBHBIX
HCIIOJIb3YCMBIC pPCArc¢HThBI U

bl 1 MCTOABI U3YYCHUA MCXaHU3MOB,

BJIMSTHUE CTPOEHHUS HA PEAKIIMOHHYIO CIIOCOOHOCTD 3JIEMEHTOOPIaHMYECKUX COEAMHEHUH;

JOBaHU CTPOCHUA QJICMCHTOOPTaHNYCCKUX

CO€IUHEHHUH U QJICMCHTOOPTAaHNUYCCKUX peaKHHﬁ;

COBPEMEHHYIO NEPUOJUYECKYIO JUTEepaTypy (KypHaJbl) U JIEKTPOHHBIE 0a3bl TaHHBIX B

001aCTH XUMUH OJICMCHTOOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ 1 METOAO0B ITOUCKa CBOMCTB U MTOJTYUCHU A

SJICMCHTOOPTAaHNYCCKUXBCIUICCTB,

IMPUHIUIIBI TEOPETHYECKUX PACUYETOB CBOMCTB 3JIEMEHTOOPTaHWYECKHX COEIMHEHHM,

TEPMOANHAMHWYCCKUX U KHHETHYCCKUX ITapaMETPOB 3J'IeMeHTOOpFaHI/IquKI/IXpeaKHI/Iﬁ

- pojib W MECTO XUMHUU  DIIEMEHTOOPraHWYECKHX  COEIMHEHHMH B  CHUCTEME
byHIaMeHTaIbHBIX XUMHYECKUX HayK H MIPOU3BOJICTBE COBPEMEHHOI
WHHOBAIIMOHHOUTIPOTYKITHH.

Ymemes:

COCTaBa U CTPOCHUA C MOMOIIBIO XUMHUYCCKUX U

OCYHICCTBJIATL IMOUCK MCTOHNOB IIOJYUCHUA U

BI)I6I/IpaTI) MCETOJbI U PCAr€HThI CUHTE3a 3JICMCHTOOPTAaHUYCCKUX COC}IHHCHHﬁ;
IMPOBOAUTE Pa3aACICHUC cMmeceit QJICMCHTOOPTaHNYCCKUX BEIICCTB H I/I)]eHTI/I(i)I/IKaHI/IIO

(1)I/ISI/IKO-XI/IMI/I'-IGCKI/IX METOAOBaHAaIN3a,
CBOMCTB SJICMCHTOOPTaHNUYCCKUX

CO€IUHEHMH C UCIOIb30BaHUEM COBPCMCHHBIX 0a3 JaHHBIX U ITOMCKOBBIXCUCTEM,
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- MPOBOJIUTH MOJICJIUPOBAHUE XUMUYECKHUX peakiuit c HCIOJIb30BAaHUEM
MOJIYDMIIMPUYECKUX U HEAMIIMPHUUECKUX KBAHTOBO-XUMHUYECKUX METOJIOB.

Bnaoemy:

- MJIAaHUPOBAHUEM M MPOBEJICHUEM CUHTE3a 3JIEMEHTOOPTaHUYECKUX COCIMHEHHUI;

- METOJIaMU OYHCTKH JJIEMEHTOOPTAHMYECKUX BEIIECTB M UACHTH(DHUKAIINN UX CTPOCHUS C
UCIOJIb30BAaHNEM XUMUYECKUX U (PU3UKO-XMMHUYECKUX METOJIOB;

- MOJICJIMPOBAHUEM CBOMCTB BEILIECTB U MAPAMETPOB 3JIEMEHTOOPTAaHUYECKUX PEAKLUN C
MCIIOJIb30BAHUEM KBAHTOBO-XUMHUYECKUX METO/IOB.

3. KpaTkoe coaep:kannekypca

Mooynv 1. Xumus opeanuveckux coeOureHull HenepexooHblX Memaiios

Jlexuus 1. BBojiHbIe 3aMeyaHus: JIoOKaM3oBaHHas G - ¢Ba3b C-M u C-D Kak OCHOBHOM 3JIEMEHT
CTPYKTYPHOT'O CTPOEHHMSI OPraHUYECKUX COEAMHEHUI HenepexoAHbIX 31emMeHTOB. CBsa3p C-M u
C-D Kkak T[aBHEHIIMH peakIHOHHBIH (parmeHT Monekynbl. CTeneHb HOHHOCTH U
KOBAJEHTHOCTH CBsI3e M BIMSHME OJTOro (akTopa Ha CTpOEHHME MeTalll O - H
AJIEMEHTOOPTaHUYECKUX COCAMHEHUH.

CoenuHeHNs HETEPEXO0IHbIX METAJIJIOB C BBICOKOM MOJISIPHOCTBIO CBSI3M METAILI-YTIIEPOL]
Jexnus 2. Coeaunenus menodnbix MetamioB (Li, Na, K): Meroasl cunre3a coenquHenuii Li, Na,
K B nabopaTopHbIX yCHOBHUSIX M HPOMBIIUIEHHOCTH. OCHOBHBIE 3aKOHOMEPHOCTU CTPOCHUS
opraamueckux coenuHenmii Li, Na, K. Acconuanusi opraHMYecKuX COSAMHCHHUN IIETOYHBIX
METAJIJIOB B KpucTalmuiyeckod (aze u pactBopax. CTpoeHHEe COeqUHEHHIl B ra3oBoil ¢asze
Binustnue pactBopuTenss Ha CTPOCHHE M PEAKIIMOHHOE MOBEIACHUE OPTraHUYECKUX COCIMHEHHM
HIeNOYHbIX MeTaioB. OCHOBHbIE XUMHUYeckue cBoicTBa coenuuHenuit Li, Na, K. Ilponeccsl,
WCIIOJIB3YIONIIUE 3TH BEIIECTBA B IPOMBIIINICHHOCTH.

Jlexiua 3. CoenuHeHus Iied04YHO3eMenbHbIX MeTauioB (Mg, Ca, Ba): meroabl cuHTe3a
MarHuMOpraHuYeCKUX COCAMHEHUN B JJA0OPATOPHBIX YCIOBHUSIX U MPOMBIIUICHHOCTH. OCHOBHBIE
3aKOHOMEPHOCTH CTPOEHHUS MarHMHOPraHMYeCKHX COCIUHEHHH B TBepAod (hase U pacTBOpax.
Acconuanusi MarHUHOpPraHUYecKuX coenuHeHui. Poibs pacTBoputenss B CHHTE3€, CTPOCHUHU U
MPEBPAIICHUSAX OPraHUYECKUX COoeAuHEHUN MarHus. OCHOBBI XUMHUYECKOI'O HCIOJIb30BaHUSA
MarHuMOPraHNYECKUX COCTNHEHHM.

Jlekiusa 4. OpraHuyeckre COCIWHEHUS ATIOMUHHUSA: METOJbl CHHTE3a M peakluu oOpa3oBaHUS
oprannveckux coeaunenuit amomunus. Coeaunenus amomuuus tuma RzAl, R,AIX, RAIX;.
JlabopaTtopHble YW TPOMBILIUICHHbIE METONbl cuHTe3a. CTpyKTypa allOMHUHHUAOPTaHUYECKHX
COCIMHEHUN B pacTBOpax, TBEpAOM U ra3oBod ¢azax. [Jumepuzanus ¥ OJUTOMEPHU3AIUS.
Teopetnueckue mpenacTaBieHuss o mnpuponae cBsizu M-C-M B 31eKTpOHOACPHUIIMTHBIX
COCIMHEHUSX  HEMEpPeXOJHBIX  METAIOB.  [epMOJMHAMHYECKHE U  CTPYKTYpHBIC
3aKOHOMEPHOCTU. OCHOBBI XUMHUYECKOTO MPEBPALLEHUS aTIOMUHUIHOPTraHUYECKUX COCIMHEHUMN.
Opranuyeckue coeiMHEHUs Oopa

Jlekius 5. Opranuyeckue coeanHenus Oopa: npupoxaa cBs3zu C-B; ee ompezenstoniee BIUsHIE
Ha CTPOCHHME M CBOWCTBAa OopopraHuyeckux coeauHeHud. CpaBHEHHE TE€OMETPHUYECKOTO U
KOH(UTYPAIIMOHHOTO CTPOCHUSI COeTMHEHUI Oopa M amoMUHUsA. MeTobpl CHHTE3a COSAMHEHUN
0opa B TOHKOM OPTaHUYECKOM CHHTE3E.

CoenuHeHus HETIEPEXOIHbIX METAJIJIOB M 3JIEMEHTOB C HU3KOM MOJISPHOCTHIO cBsAzelt C-0
Jlekius 6. Oprannyeckue coenrHeHus pryTtu (I1): OCHOBHBIE TUITBI OPraHUYECKUX COEIUHEHHM
pryru. Ilpupona cBsizsu Hg -C. 3aKOHOMEPHOCTH CTPYKTYPHOTO CTPOEHHSI OpPraHUYEeCKUX
coemMHEHUN pTyTH. Heopranmdeckne coiM PTYTH KaK OCHOBHBIE MCXOJHBIC COCTUHEHUS IS
CHUHTE3a OpPraHMYECKUX COeAMHEHHH pTyTH. Peaknus oOMeHa paJMKaloB B OpPraHHMYECKHX
COCTMHEHUSX PTYTH: CHUMMETPHU3AIMS, JAUCIPONOPIUOHUPOBAHUE, PEAKIIUU C COCTMHEHHUSIMU
JIpPYruX MeTayioB. PTyTHOOpraHnyeckue COeAMHEHUs KaK OCHOBA MCCIEAOBAHHUS MEXaHU3MOB
pEeaKIMii METAIOOPTAaHUYECKUX COCMHEHUHA C G - CBA3BIO METALI-yriiepoid. m - Komriekch
katuona Hg' ¢ HempenenbHBEIMH OpPraHUYECKHMMH coequHeHusMH. CoeluHeHHs pPTyTH C
pPa3sTUYHBIMH (QYHKITMOHATHHBIMH 3aMECTUTEIISIMI B OPTaHUUYECKHUX PaJIHKajax.
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Jlekuus 7. OpraHvyeckue COCAMHEHMS TajulMsl: JBa CEMEHCTBAa OPraHMYECKUX COCIMHEHHM
TaJUINA. COEIUHEHUSI T u T1". 3aKOHOMEPHOCTH CTPOCHHS COCTUHCHUN T1' u TI" Meroasl
cuntesa coemmuenmii T1'. Merogsl cunresa coemuuennii T1'. Bsanmmbie [IpEBpALLECHU
(mepexoapl) B COEAMHEHUSAX Tl' u TI". OcuoBHbIe HaIpaBJIEHUsI UCIOJIb30BaHUSI COEIUHEHUI
TaJUIUsI B TOHKOM OPTraHUYEeCKOM cuHTe3e. OYHKIIMOHAIBHO 3aMEIICHHbIC TATTUHOPTaHUuYECKUE
COETUHEHMUSI.

Jlekiiuu 8 w 9. OpraHuyeckue COCIMHEHUs KPEMHHS, TePMaHUS W O0JI0BAa: OCOOCHHOCTH
CTPYKTYPHOTO U 3JIEKTPOHHOTO CTPOCHUSI TETPadApUUYECKUX OpraHuyeckux coenunenuit Si, Ge,
Sn. CpaBHUTENBHAS NOSIPHOCTh U PEAKIMOHHOCIIOCOOHOCTD G - cBszeit Si - C, Ge - C, Sn - C.
BaxHeiliine MeToAbl CHHTE3a KPEMHUWOPraHMYECKHX COEAMHEHUH. Baxneinmmue peakuuu
coeMHEHUN KpeMHus. Baxueiimue meronasl cuHTe3a coeauHeHuit Ge um Sn. Baxuelmue
XUMHYECKHE CBOWCTBAa TepMaHUN- U OJIOBOOPraHWYECKUX coeAuHeHul. [lonusnemMeHTHbIE
coequuenus Si, Ge, Sn. Coenunenus co csa3siMu - Si - O - Si -. Coenunenns co cBa3samu Si - S,
Ge - Ge, Sn - Sn. Coenunenus co ceasamu Si= Si, Si = C, Ge = Ge, Sn = Sn.

Jlexuyu 10, 11, 12. Opranuueckue  coeauHeHus  docdopa: COEIUHEHUS
TPEXKOOpAUHUpOBaHHOrO atoma (ocdopa co cBsazbio P-C. Docunsl. Ctpoenue. Hekoropeie
XUMUYECKHE CBOMCTBA: OKUCIICHHE, MPUCOETUHEHUE Cephl, oOpa3oBaHue cojieil. Mcnomap3oBanue
TpeTUYHBIX (PocHUHOB B OpraHMveckoM cuHTe3e (peakiust ButTtura). KoMmiekcsl TpeTHUHBIX
dbocPUHOB ¢ TEpeXOqHBIMA METAIUIAMH W UCIHOJB30BaHWE HX KaK KaTaau3aTOpOB IS
METAIIJIOOPraHU4eCKOro KaTaausa.
Kucnopoconepkamnme COSIUHEHHUS TPEXKOOPAWHUPOBAHHOTO aTtoMa (ocdopa. I[lomHble
docutpl. OCHOBHBIE CBOICTBA: pEaKIMH C TaJOUIHBIMH AJIKHIIAMH, C TaJOT€HAHTUIPHUIAMU
KapOOHOBBIX KHCIIOT, C a - XJOPKApOOHWIbHBIMU coenuHeHusMu (peakmus [lepkosa).
I'unpodochopunpubie coenunenus. Cunte3. CtpoeHue (MIPOTOTPOMHAS AUATHAS TAyTOMEPHS).
AMOuIeHTHBIM Xxapaktep Qocut-annona. Peakmym ruapodocOpHIBHBIX COCAMHEHUH C
TaJIONAHBIMU ankuidamu (peakuuss Muxasnuca-bekkepa), ¢ KapOOHUIBHBIMU COCAMHEHUSIMH
(peakuus AOpamMoBa), C YETHIPEXXJIOPUCTHIM YIIIEPOJOM B MPUCYTCTBUU OCHOBAHHS (PEaKIIUs
Tonna-AtepToHa).

CoenvHeHHs 4YeTBIPEXKOOPAMHUpPOBAaHHOTO aroma (ocdopa. Dochopubie, GochoHOBBIE U
dbocduHOBBIE KUCIOTHI U UX 3U(]Ppbl. OCHOBHBIE CTIOCOOBI MONy4YeHUs. HekoTopble XUMHUYecKue
CBOWCTBA: AIKWJIMPYIOMIasi CIOCOOHOCTH Tpuankmipochuros; peakius P - O - onedpuHUpoBaHuS
(peaxmust XopHepa).
[asoreHaHruaApUABl  KUCJIOT TPEXKOOPAMHUPOBAHHOTO aroMa (ocdopa Kak KIFOUEBBIC
coenuHeHUs B cuHTe3e (ochopopraHudecknx coeauHeHuil. Metoapl cuHTe3a. buduibHBIN
xapakrep OpoM- M HMOJAHTHJPHUJIOB KHUCIOT TpexBaJleHTHOro Qocdopa. Peakmuum ¢
ANEKTPOPUIBHBIMU W  HYKJICO(DUIBbHBIMU peareHTaMu (C BOJOW, aMHMHAMHU, pEaKTUBaMHU
['punbspa, ¢ AMTKUJUTUTHEM, C TAJIOWTHBIMHU JIKUJIAMH, C IOTHBIMHA GochuTamu).

Jlekumsa 13. Opranvyeckue COeAMHEHUs HENEPEXOAHbIX METAJIIOB M AJIEMEHTOB, COJAEpKaIINe
(GyHKIIMOHATBHBIE 3aMECTHUTENIN B OpPTraHUYECKOM paaukane. Coenunenus
anekTpononoxkuTenbHbix MetamioB (Li, Na, Mg, Al), coxaepxamue (yHKIIMOHATBHBINA
OpTraHWYECKUH 3aMECTHTENIb y a - YIJIEPOJHOTO aToMa: CHHTE3, OCOOCHHOCTH CTPOCHHS H
CBOWCTBa, Yy [ -yriIepoAHOrOo aToMa: CHHTE3, OCOOCHHOCTH CTpPOEHUSI U CBOWCTBA.
o - u B -OyHKIMOHaIbHO-3aMelnleHHbIe coenquHenus Si, Ge, Sn u Hg. Cunres, TepMuyeckue u
dboToxuMHUECKHE TIEPETPYNIUPOBKH; TePMOJIECTPYKIUs. OCHOBHbIE OCOOEHHOCTH XUMHYECKUX
pEeaKLNii; METAITIOTPOIIHSI.

Mooyne 2. Teopemuueckue npedcmagienus o Hpupooe C8A3U U 3AKOHOMEPHOCMAX
CMPYKMYPHO20 CMPOEHUs. KOOPOUHAYUOHHBIX COCOUHEHULl NepexOOHbIX U HenepexoOHblX
Memanios u 371emMeHmos

Jlexmms 14, 15, 16. CoeqnHeHNs ¢ OPEUMYVIIIECTBEHHO HOHHBIM (© KBa3MHMOHHBIM ) XapaKTepoM
cBsa3u. Monenb xecTkux cdep. M3amMenenue npuposl “ KBa3UHOHHOCTH ~ CBS3M C U3MEHEHHEM
($a30BOr0 COCTOSIHMS BEIIECTBA. BiusHUEe MOAsSpU3aluu OpraHudec KUx rpymi (MUJId aHHOHOB) U
MOJISIpU3AIMU MEeTalJIa WU 3JIEMEHTA Ha CTPYKTYPY COCTUHEHUN.
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CoenuHEHUsS HEMEPEXOJHBIX JJIEMEHTOB C KOBaJleHTHbIMU cB3simu M-C u  D-C.
['uOpuausanvoHHbIe TIPEACTaBICHUS, OIleHKa ydactuas d - opOuTtaneil. DIeKTpOHHO-
neUIUTHBIE W AJIEKTPOHHO-U30BITOUHBIC coeanHeHus. [lpencraBienust [ miuiecnu, MoJenb
JIOKAJIN30BAHHBIX AJIEKTPOHHBIX Map.

CoenuHeHUsT  TEPEXOAHBIX  METAIOB. K  OOpJAMHALMOHHAS  MPUPOAA  COCIUHEHHH,
KoopauHanronHele yuciaa. I[lpaBuno 18-t smekTpoHoB. Teopus KpHCTAUIMUECKOTO TOJIS.
Teopust monst nuranaoB - Merog MO. BBICOKOCIMHOBBIE UM HU3KOCHMHOBBIE COCIUHEHUS,
SHEPTHs CIIAPUBAHMS SJIEKTPOHOB. JIMTaHIbl CHIIBHOTO M CJIA00T0 MOJs. G - JIMraHbl;, TUTaH bl
T - JOHOPHOTI'O M T -aKUENTOPHOTO THUIIOB.

III Pa3gen. Xumusi OpraHM4eCKUX COSTUHEHUN TTePEX0THBIX METAJIOB.,

Jlexuus 17. BBe/ieHre B XUMHUIO OPraHUYECKUX KOMIUICKCOB MEPEXOAHbIX MeTauioB. [IpuHsTeie
ompeneseHuss U sA3bIk obiacTu. HeorpeaeneHHOCTh MPEACTABICHUH O MPUPOJIE OPTraHUYECKUX
JIUTaHJI0B, BAJICHTHOM COCTOSHUM METaJlla U XapakTepe CcBsi3u Metaui-murana. Kmaccuduxarms
OPraHMYECKUX KOMIIJIEKCOB MEPEXOIHBIX METAIIJIOB.

Jlexmst 18. KapOOHMJIBbHBIC KOMIIICKCHI MEPEXOIHBIX MeTamioB. O01acTh CymecTBOBAaHUS.
3aKOHOMEPHOCTH CTPOCHHS: MOH O- U OWsIIEpHBbIC COCIMHEHMS. MeETO/Ibl CHHTE3a U OCHOBHBIC
XUMUYECKHE CBOMCTBA. KapOOHMIIBHBIX aHUMOHBI, KAPOOHWJITUIAPUIIBI U KapOOHUITATIOTCHUIBI:
CTPOECHHUE U CBOMCTBA.

Jlexrmst 19. OnedHOBBIE KOMIUIEKCHI NEPEXOAHBIX MeTaioB. [Ipupona cBs3u Metai-oneduH.
Mopnenun Y. Metonsl cuHTe3a u 00nacTh cymiecTBoBaHus. [IpeBpaieHue onepuHOBOTO
JUTaHJIa B KOOPAMHANMOHHOW cdepe Mmeramia. 6 - OpraHUYecKUe COCIUHEHUS IMEePEXOIHBIX
METAJIJIOB KaK UCXOAHbIC COSAMHEHHSI U KaK MPOAYKTHI MPEBPAIEHUs 0JIe(hDUHOBBIX KOMILIEKCOB.
T - AJUTMIIBHBIE KOMIUIEKCHI TTEPEXO0IHBIX MeTa/u1oB. CTpOeHHe, CHHTE3 U CBOMCTBA.

Jlexnms 20. TToareHOBEIE COHABHYEBEIC KOMILJICKCHI IIEPEXOJHBIX METAJIIOB. MeTalIoNeHbl KaK
Han0oJiee U3yUYEeHHBIN KJIACC COHIBUYEBBIX KOMIUIEKCOB MEPEXOIHBIX MeTAIIOB. [Ipuposa cBs3u
METAJI-KOJIBIIO B COHJIBUYEBBIX KOMIUIEKCAX: OAJIEKTPOHHOCTb CBSI3M, KPATHOCTb CBSI3H,
MPOYHOCTH CBSI3U. DJIEKTPOHHOE CTPOEHHUE METAJIOICHOB, MPUYMHA HECOOIOJCHUS MpaBHIIa
18-tu anmekTpoHOB. XHWMHUYECKHE CBOMCTBAa METAIONEHOB. KIIMHOBHUIHBIE COHJBHYH,
MHOTOIaTyOHbIE COHJABUYH, ITOJTYCOHIBUYUHN, TE€TEPOJIMTaH THBIE COH/IBUYH.

Jlekuus 21. n -KoMIIeKChl MEPEeXOAHbIX METAIIOB, MPOSBIISIIOLNIME CBOMCTBA apOMAaTHUYECKUX
coenuHeHU. DepporeH M €ro a”aJlorv, IIMMaHTPEH, HUKIO0YTaIueHXKEIE30TPUKAPOOHMUIT:
CHHTE3, CTPOEHHUE, CBOMCTBA; MEXAHU3M PEAKLIMM 3aMEICHUs, y4aCTUE aTOMa METaJlIA.

Jlekmus 22. o -Oprannyeckue COEIMHEHHUS IEPEXOMHBIX METAI0B. MeTOmsl CHHTE3a © -
OpPraHUYECKUX COCAUHEHMM: pEaKUUU [EePEeMETAUINPOBAHUS; PEAKIUU OKHUCIUTEIBHOIO
MPUCOETUHEHUS rajoreHOBOI0POJIOB; CTPYKTYpHBIE MeperpynnupoBKU TIPYTUX
METAIOOPTaHUYECKUX COEAUHEHUN. [IpUuvHBI HHU3KOM TEPMUYECKOW YCTOWYMBOCTH G -
QIKUJBHBIX COEAMHEHUH, cojepxamux [ -BomopoaHbie aroMbl. OCHOBHBIE XUMHUYECKHE
peakuMy G - OPraHMYeCKHX COEIMHEHMI: peakuuu pacuieruienus cpszed M-C; peakuuu
BHEJPEHUS MAJIBIX MOJIEKYJI; CTPYKTYPHBIE IEPETPYIITUPOBKU G ~-OPraHUYECKUX COCTMHEHUN.
Jlexums 23. 'uapuaHble KOMIUIEKCHI MEPEXOIHBIX MeTamioB. OCHOBHBIE CTPYKTYPHBIE THUIIbI
TUJIPUIHBIX KOMIUIEKCOB METAJUIOB: COCIMHEHUS C TEPMUHAIBHBIM BOJIOPOJIOM M C [L 2 =, [l 3- U L
6- MOCTHKOBBIM BOJ0pojioM. OCHOBHBIE METOJbl CHHTE3a: M3 KapOOHWUIATOB METAJIOB, B
pe3ynbTaTe B - TUAPUAHOTO CABHUTA, U3 MOJICKYJISIPHOTO BOJIOPOJA U THAPUIIOB HETIEPEXOIHBIX
METAJVIOB M JJIEMEHTOB, B PE3YJbTaTe MPOTOHUPOBAHMS KOMIUIEKCOB MeTaiioB. OCHOBHBIE
XapaKTEPUCTUKU CBSI3M METAJUT-BOJIOPOA. JIBOMCTBEHHas NpUpOAa BOJOPOJHOrO aroMa B
KOMILJIEKCaX METaJUIOB: THAPUHAS U MPOTOHHAs MOJBUXKHOCTh aToMa Bojopojaa. Komrmekcsl
METAJJIOB ¢ MOJIEKYJIAPHBIM BOJIOPOJAOM: CUHTE3, CTPOCHUE U CBOMCTRBA.

Jlekius 24. OpraHv4YecKHe COCJAMHEHUs] pPaHHUX MepexOonaHbiXx MmeTamioB IV u V rpynn (u
yactuuHo VI rpymm). Baxueiiue Tunsl coequHeHnit. MeTo bl CHHTe3a 1 CBOMCTBA.

Jlexims 25. OpraHnyeckyue COCJIMHEHHST METAIJIOB cepeanHbl nepexoaHblx psaaoB VII m VIII
rpynn (moArpymmna skene3a u yactuuHo VI rpynma). Bakneiimme tunsl coenuneHuil. Metozsl
CHHTE3a U CBOMCTBA.
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Jlexkmmsa 26. OpraHuyeckre COCAMHEHHMS IMO3JHMX NepexOoAHbIXx MeTamioB VI rpynmer
(moarpynma Co u Ni). Baxkneiinme Tunsl coefuHeHnA. MeToIbl CHHTE3a U CBOMCTBA.

Jlexums 27. OpraHuyecKkue COeIMHEHUs NoCTnepexoaHbix MetaioB: Cu, Ag, Au. Baxueimue
THIIBI COeAUMHEHNI. MeTopl CHHTE3a U CBOMCTBA.

Jleximsa 28. CreneHb MOJSPHOCTU  CBSI3€H  METAI-YIVIEPOJ B METaNIOOPTaHUYECKUX
COCTMHCHUAX TIEPEXOIHBIX M HEMEPEXOAHBIX MeETauIoB. D(QeKTUBHBIC 3apsapl aTOMOB B
MOJIEKYyJIaX. ODHEPreTHYEeCKUEe OJJICKTPOHHBICE YPOBHM DJHEPruii B MOJIEKYyJaxX: OJHEPruu
BHYTPCHHUX W BaJICHTHBIX CBS3BIBAIOIINX W HECBSI3BIBAIOIIMX 3JIEKTPOHOB. CpaBHUTEIIBHBIC
BEJIMYMHBI PHEPrUuil CBsI3eld METAJI-yIiiepoi B 3aBUCUMOCTH OT MPHUPOJLI METalla, MPUPOIBI
OpraHu4eckoro Jmranja (paaukana), Tuna cBs3u M-C u Tuma KoMmIuIeKca. 3aKOHOMEPHOCTH
M3MEHEHUs sHepruil ceszeit M-C.

Jlekuusa 29. OCHOBHBIC MPEACTABICHUS O THUIIAX M MEXaHM3MaX Peakluil B METall O - U
AJIEMEHTOOPTAaHMYECKUX  COCAMHEHUsAX. Peakuuu 3aMelieHuss JUraHaoB  (pajuKajoB).
OKHCIHTENbHOE TPHUCOCIUHEHNE M BOCCTAHOBHTEIBHOE JJIMMHHHpPOBaHME. Pemokc-peakmum.
Peaknuu xumudeckoit MoAuQUKAIMA OPraHUYeCcKOro JuraHia (paaukana), mpoTeKaronme 0e3
y4acTus HEHTPaIbHOr0 aTOMa METaJljia WK AJIEMEHTA.

Jlexmms 30. KapkacHble coeIMHEHUsI METAJUIOB M 3JIEMEHTOB: METAJJIOKIACTEPhl U KapOOpaHHI.
OCHOBHBIE XMMHYECKHE PEaKIMH, NPHUBOJAIIME K O0Opa30BaHHMIO KAapPKACHBIX COCIUHCHHMA.
3aBUCUMOCTh MEX]Y SJIEKTPOHHBIM U CTPYKTYPHBIM CTPOCHHMEM KJIAaCTEpOB M KapOOpPaHOB.
DOnekTpoHHble mpaBwia Yoaiina. CTpyKTypHbIE TNEperpymnmnupoBKHA KIAcTepOB, BBI3BAHHbBIC
M3MEHEHUEM YHCJIa BAJICHTHBIX (CKEJIETHBIX ) SJIEKTPOHOB B HUX.

4. O0beM y4eOHOH AU CHMIITUHBI

. B 3auernbix | B akaxem.
Buabl yueOHoii padorsi
eTHHUIAX yacax
O01as TPYA0€eMKOCTh IMCHUILIUHBI 110 Y4€OHOMY IJIAHY 4 144
AYyIUTOpPHbIE 3aHATHUS: 1,8 64
Jlexuu 0,9 32
[TpakTHyeckue 3aHsATHS 0,9 32
CamocTosiTe/ibHasA padoTa: 1,2 44
Bua KOHTPOJISA: IK3aMeH 1,0 36
Buabi yueoHoii paéornl B sauerupix B actp.
eIMHULIAX Jacax
O0masi TPyA0EMKOCTb JMCHHMIIJIMHBI 110 Y4eOHOMY IIAHY 4 108
AYyIUTOPHBbIE 3AHATHUS: 1,8 48
Ulexiuu 0,9 24
[IpakTUueckue 3aHATUS 0,9 24
CamocTrosiTesibHasi padoTa: 1,2 33
By KOHTPOJISI: IK3aMeH 1,0 27

AHHOTanus pabodeii mporpaMMbl TUCITUTUTMHBI
«CHHTE3 HOBBIX MATEPHAJIOB HA OCHOBE HMKJINYECKHX OPTaHMYECKUX COeTMHEHUiI»

1. Heab aucuunIuHbI:

— TmpuOOpeTeHue CrIenuaTucTaMu 3HaHW, yMEHWH, BIaJeHUH U B  (POPMUPOBAHUU
KOMIETEHIIMA B OO0JAacTH CHHTE3a CIOXKHBIX OPTaHUYECKUX COSAMHEHUN, COBPEMEHHBIX
CUHTCTHYECKHAX METOOB U peakiuii Tpanchopmanmu GyHKIIHOHAIBHBIX TPYIIIL.

2. B pe3yabTare u3y4eHus AMCUUILIMHBI 00y4aKOUIUIICA M0 MporpaMmme
CHenHuATUTETAN0IKEH

Obnadams CIETYIONTUMA KOMITETCHITUSIMU:
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dopmMupyemble KOMIIETEHIIUH

NHaukaTopbl 10CTHKEHUSI KOMITETeH M I

YK-1 CnocoGeH oCymIeCTBISATh KPUTHUECKHI
AQHATM3 TMPOOJEMHBIX CHUTyalliii Ha OCHOBE
CHCTEMHOTO oaX0/a, BEIpa0aTHIBATh
CTpaTEruIo ACHCTBUI

YK-1.2 Onpenensier npoOenbl B uHGOpMaLuy,
HEOOXOAMMOM JIJIi  PEIICHHs]  TPOOJIEMHON
CUTyallud, U NPOCKTHPYET NPOIECCHl MO HUX
YCTpaHEHUIO

YK-1.4 Pa3pabateiBaeT ¥  COAEPIKATEIBHO
ApryMEHTHPYET CTpaTeruio peuieHus
MpOOJIEMHON CUTYyallud Ha OCHOBE CHCTEMHOTO
M MEXMCIUILIMHAPHOTO ITOAX0I0B

YK-2. CnocoGeH yrpaBiisiTh IPOEKTOM Ha BCEX
HTarax ero KM3HEHHOTO IHKJIA

YK-2.1 dopmynupyeT Ha OCHOBE
MOCTABJICHHON MPOOJIEMBI IPOSKTHYIO 3a7a4dy U
CIIoco0 ee pelIeHHs Yepe3  pealn3aluio

IMPOCKTHOT'O YIIPAaBJICHUSA

YK-6. Ciocoben onpenensiTs U peaan30BbIBaTh
[PUOPUTETHl COOCTBEHHOW JICSITENIBHOCTH U
CII0COOBI €€ COBEpIICHCTBOBAaHUS Ha OCHOBE
CaMOOLICHKH W O00pa3oBaHUs B TEYCHHE BCEH
PKU3HU

YK-6.1. OneHuBaeT CBOM pECYpChl U HX
Mpe/IeIbI (JTMYHOCTHEIE, CUTyaTUBHEIE,
BpPEMEHHBIE), ONTHMAIBHO UX HCIOIB3YET IS
YCHEIITHOTO BBHIIOJIHEHHUS TIOPYYSHHOTO 33/1aHHS

IIK-1-u Cnocoben mnnaHupoBaTh paboTy U

MK-1-n.1 CocraBisieT oomui ILIaH]

00JIaCTH XMMHH W/WJIA CMEXKHBIXHAYK

BHIOMPATh  aJIeKBaTHBIE  METOJbl  PEIICHHUSMCCIECIOBAHNUS U JCTalIbHbIC IJIAHBI OTACIBHBIX
HAay4HO-HCCIIE10BATEIbCKUX 3aja4 BCTaIUii

BHIODAHHOW  OOJIACTH ~ XWMHH, XHUMHYECKOU

TEXHOJIOTUHM WM CMEKHBIX C XUMHUEH HayKax

MMK-2-u1  Cnocobern mpoBoauTh mareHTHO-IIK-2-H.1 [IpoBoaut MTOMCK
MH(GOPMAaLIMOHHBIE UCCIIEI0BAaHUS B BEIOpaHHOMCIIELUAIN3UPOBAHHON uHpopManuu B

MaTCHTHO-MH(POPMAITMOHHBIX 0a3axX JaHHBIX

B pe3ynbrare n3yueHus: AMCUUIIIMHBI 00 yYAIOLIUICS TOJIKEH:

3namo:

pelieHus;

Ymemes:

MNPUMCHATH COBpPCMCHHBIC

CYIITHOCTDH np06neM OpPraHu4YeCKOro CMHTE3a, HAy4YHO-TCXHUYCCKUC MMOAXOAbI U IIYTU HUX
METOHOJIOTUYCCKUC OCHOBBI IINIAHUPOBAHUA MHOTOCTaJUMHOI0 CUHTE3A.

IJIAHUPOBATh MHOTOCTAJAMNHBINA CUHTE3 MIPUPOJIHBIX COCTUHECHUI;
CUHTETUUYECKHUE

METOJBI CHHTE3a  JJIA MOJIYYCHHUA

OUKINYECKHUX U alTUKIIMYCCKUX HOJ'II/I(l)YHKHI/IOHaJ'II)HI)IX MOJICKYIIL.

Braaoemus:

B 00JIaCTH OPraHUYECKOr0 CUHTE3a;
OpraHUYECKUX COCIUHECHUM.

2. Kparkoe copep:kaHuexypca
[Teperpynnuposka Kisiizena.
ITeperpynnuposka Koyma.

CuHTE3 YHAaHTMOMEPHO YHCTHIX COEINHEHUM.
MeTtop1 00pa3zoBaHUs TPEXUICHHOTO [IUKJIA.
MeToab! 00pa3oBaHMs YETHIPEXWICHHOTO IIMKIIA

CIIOCOOHOCTBIO K KPUTUYECKOMY aHAJIU3Yy U OILIEHKE COBPEMEHHBIX HAYUHBIX JOCTUKEHHUM

MCETOHOJIOTUYCCKUMH MMOAXOAaMHU K PCIICHUTO HpO6JlCM IJTaHUPOBAHUSA CUHTC3a

AHHOHHEBIE U KATUOHHBIE OUKIN3alluid B CHHTE3€ NUKIJIOIICHTAHOBBIX CHUCTCM.
AHHMOHHEBIEC 1 KATHOHHBIE OUKIIN3allii B CHHTE3C NUKIIOITCKCAHOBBIX CUCTCM.
I'omonmuTHYecKkoe MPUCOCANMHECHUEC 110 KPATHBIM YTJICPO-YIJIICPOJHBIM CBA3SAM.

BuaytpuMonexynsipHble [IUKINU3AUN C Y94aCTHEM
Peakuus {unbca-Anbaepa.

AJIKWJIBHBIX PAAUKAJIIOB.
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BuyrpumonexynspHbsle BapuaHThl peakuuu [unbca-Anbaepa.

Mertaresuc oneHuHOB U alleTUIICHOB.

4. O0beM y4eOHONTUCUMIIJIMHBI

. B 3auerHbIX | B akagem.
Buabl yueOHoii padorsl
eTMHHUIAX yacax
O01as1 TPYA0EMKOCTh JHCHUILIHHBI M0 Y4eOHOMY IJIAHY 4 144
AYyIUTOpPHBbIE 3aHATHUS: 1,8 64
Ulexmuu 0,9 32
[TpakTHYeCKHE 3aHITHS 0,9 32
CamocTosiTeJIbHasi padoTa: 1,2 44
Bua KOHTPOJIA: IK3aMeH 1,0 36
Buabi yueoHoii padoThI B 3auerHbix B acrp.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHHUIIIMHBI 110 Y4eOHOMY IUIaHY 4 108
AyIHTOPHBIE 3aHATHUSI: 1,8 48
Ulexmun 0,9 24
[TpakTHUYeCKHe 3aHITHS 0,9 24
CamocTosiTe/ibHasA padoTa: 1,2 33
Buja KoHTPOJIsSi: IK3aMeH 1,0 27

AHHOTanms pabodveid MporpaMMBbl TACITUTUTHHBI

«/30paHHbIe IJIaBbI

1. leab TUCHUILIHHBI:
— IpUOOpETEeHNH CTYy/IEHTaMU 3HAaHUMN, YMEHUH,

HayK 0 MaTepuajgaax»

BJaJIeHUN U B (POPMHUPOBAHUU KOMIIETEHIIUH B

obiactu MaTCpUAJIOBCACHUA W, B YaCTHOCTHU, B obactu ,Z[H3aI>iHa, CO3daHusd U HUCCIICOOBAHUA

HOBBIX q)YHKHI/IOHaIII)HI)IX MaTCpHraJIoB.

2. B pe3ysbTare u3y4yeHHUs1 JUCHHMILIMHBI 00y4aIOIIHUiics 10 MporpaMme

CIEIHATHTETATOIKEH
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

dopmupyembie KOMIETEHIIHT

NuaukaTopsl J0CTHXKEHUs] KOMIIETEH U

YK-1 CnocoGeH ocCymecTBIATh KPUTHUECKHI
QHaJ M3 TPOOJIEMHBIX CHTyalldii Ha OCHOBE
CHCTEMHOTO HoAX0/a, BBIpa0aTHIBATh
CTpPATEruI0 ICHUCTBUI

YK-1.2 Onpenensier npoOensl B HHGOpMaLuHy,
HEoOXoIuMOM Uil  pelieHuss MpoOJIeMHON
CUTyallud, U MPOEKTHPYET NPOIEcChl MO0 HUX
YCTpaHEHUIO

YK-1.4 Pa3pabareiBaeT U  COAEpKATEIbHO
ApTYMEHTHPYET CTpaTeTHIO pemeHHs
MpoOJIEMHON CUTYyallud Ha OCHOBE CHCTEMHOTO
M MEKIMCIUTUIMHAPHOTO MOJIXO0B

YK-2. CiocoGeH ympaBiisiTh IPOEKTOM Ha BCEX
HTarax ero >KU3HEHHOT'o IHKJIa

YK-2.1 dopmynupyeT Ha OCHOBE
MOCTaBJICHHOW MPOOJIEMbI TPOSKTHYIO 3a/1a4y H
CIIOCOO €€ pelleHHs Yepe3 pealn3aluio

[TPOEKTHOTO yNPABICHUS

YK-6. Ciocoben onpenensiTe U peaan30BbIBaTh
NPUOPHUTETHI  COOCTBEHHOW JICATEIBHOCTH W
CIIOCOOBI €€ COBEPILCHCTBOBAaHMS HAa OCHOBE
CaMOOLICHKH W 00pa30BaHUs B TEYCHHE BCEH
PKH3HH

YK-6.1. OneHuBaeT CBOM pECypChl U HX
MpEeIeIThI (TMIHOCTHEIE, CUTYaTHBHEIE,
BpEMEHHBIE), ONTHUMAJIbHO UX HCIIOJIB3YeT JUIs
YCIICIITHOTO BBITIOJTHEHUS TIOPYIECHHOTO 33 JaHHS

IIK-1-u CnocobeH mmiaHupoBaTh paboOTy U

MNK-1-u.1 CocrasisieT oO0mmit [UIaH]
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BbIOUpATh  a/JE€KBaTHbIE METOAbl  PEHICHUSMCCIIECIOBAHUS U JIeTAIbHbIE TUIaHbI OTIENbHBIX
HAy4YHO-HCCIIEI0BATEIbCKIX 3a1a4 BICTaUI

BbIOpaHHOW 00JacT XHMHUH, XUMHUYECKOU
TEXHOJIOTMH WM CMEXHBIX C XUMHEH HayKax

IIK-2-u1  Cnocoben mnpoBoauth naTteHTHO-IIK-2-H.1 [IpoBoauT IIOUCK
MH(OPMAIMOHHBIC MCCIICOBAHUS B BRIOPAHHOWCTICIIMATU3UPOBAHHON uH(popManun B
00J1aCTH XMMHH H/WIH CMEKHBIXHAYK MaTCHTHO-MH(POPMAIMOHHBIX 0a3axX JaHHBIX

B pe3ynbraTe u3yueHus: AUCUUILIMHBI 00 yYaIOLIUIICs TOJKEH:

3uamop:

- OCHOBHbBIE 3aKOHOMEPHOCTH CTPOECHHUSI TBEPABIX TEJ Ha HAHO-, MUKPO- U MAKPOYPOBHE;

- Ba)KHEHIIIME THUIBI COBPEMEHHBIX MaTepUaliOB, UX CBOICTBAa U 00JaCTh MPUMEHEHHUS;

- OCHOBHBIE CIIOCOOBI MOJMYYEHHUS Pa3IMYHBIX THUIIOB HAHOMATEPUAJIOB U HMX BIMSHHE Ha
CBOMCTBA MOJIy4a€MOT'0 MaTepHuana;

- METO/IbI HCCIIEJOBAHUS CBOWCTB MaTepraia U MPOTHO3UPOBAHNUS €T0 paboTOCTIOCOOHOCTH
B 33JIJaHHBIX YCJIIOBUAX IKCIUTyaTallUHU.

Ymemo:

- UCTIOJIB30BaTh MOJYYCHHBIC 3HAHUS O B3aUMOCBSI3M COCTaBa/CTPYKTYpPhI MaTepHaja C ero
CBOMCTBaMH JIJIs PELICHUS 33/1a4 JU3aiiHa MAaTEPUAIIOB C 3aJJaHHBIMU CBOMCTBaMU;

- OLICHUBATh NEPCHEKTHBBI HMCIOJb30BaHUSl MaTepuaa JJjisl PELICHUs Pa3INYHbIX 3a/]ad
MPOMBILIUIEHHOCTH;

- IPUMEHSATh COBPEMEHHbIE HAyYHO-TEXHUYECKHE JTOCTHKEHUS Ul peLIeHHs] MpodiieM
HayK O MaTepuaiax U CMEKHbIX HayK.

Bnaoemu:

- CIIOCOOHOCTBIO K KPUTUYECKOMY aHAJIN3Y U OLIEHKE COBPEMEHHBIX HAYYHBIX JIOCTHKEHUI
B 00J1aCTU MaTepUaIOBEICHUS;

- METOI0JIOTHYECKUMU TIOAXO0JaMH K U3yYEHHUIO CBOMCTB MaTe€pHUaJIOB;

- CHOCOOHOCTBIO T€HEPUPOBATh HOBBIE UJIEU TIPU PEIICHUH NMPAKTHUECKUX 3ajay B 00JIaCTH
HayK O Marepuanax.

3. Kpatkoe coaep:kanuexypca

Mooyns 1. Beedenue 8 Hayku o Mmamepuanax.

Mecto Hayk O Marepuajgax B Hayke M TEXHHMKE. 3aJadyd U METOAbl HayK O MaTepuaiax.
KoHcTpykiimoHHble M (QyHKIMOHANbHbIE Marepuanbl. OCHOBHBIE CHUCTEMbI KJIacCHU(pUKAIIUH
MaTepuanoB. KoHIenuus «coctaB-CTpyKTypa-CBOMCTBO». 3aBUCUMOCTh CBOMCTBA Marepuasia OT
CTETIEHU €ro CTPYKTYpHOH ymnopsimoueHHocTH. [IpoGneMsl BbIOOpa M Ju3aiiHa MaTepHasoB.
[lepcriekTHBHBIE HANPaBIEHUS HAYK O MaTepraiax.

Mooyns 2. Hepapxuueckoe cmpoenue co8pemMeHHbIX meepoodasHbiX Mamepuaos.
Hcnonp30BaHre MOJIENH WICATIBHOTO KPUCTAUIA Ul OMMCAHMSI CTPOEHHUS U CBOWCTB peasbHBIX
TBEPABIX T€J. DJIEMEHThl 30HHONM TEOPUH M TEOPUM IUHAMUKU pEIIECTKHU. BiusHue BHENIHMX
YCJIOBHI Ha CTAOMJIBHOCTH CTPYKTYPHI M CBOWCTBa KpucTauia. PeasbHOE CTpoeHUE KpucTaia:
TOYeuHble Ne(eKThl, Ae(PEeKThl yMaKOBKH, AUCIOKAUU U UX JBUKeHue. [loBepxHOCTh pasnena
¢a3. [ToBepxHOCTHBIE NedeKThl KpUCTala U METObI UX HccaenoBanus. Crienuduka cTpoeHus u
CBOWCTB amop(dHoro cocrossHust BemiecTBa. CHEKTp NPUMEHEHHS MOHOKPUCTAJUIMYECKHX H
aMop(HBIX MaTepHajIoB B 3aBUCUMOCTHU OT UX COCTaBa, CTPOEHUS 1 CBONCTB.

Mooy 3. Dnexmponnvle ceoticmea meepoodhazHbix MAmepuaios.

Mertanmibl: MeXaHM3M 3JIEKTPONpPOBOAHOCTH, 3hdexT Xomna, TepMOIIEKTPOHHAS IMUCCHS,
IOHSATHE O CBEPXIPOBOJUMOCTH. BBICOKOTEMIIEpATYpHBIE CBEPXIPOBOJHUKH  BTOPOIO
nokoneHus. [lomynmpoBoguuku: >¢¢deKkTuBHAsS Macca HOCUTENeW 3apsiga, sHeprus Depmu,
AJIEKTPONPOBOJIHOCTD  IOJYIPOBOJHUKOB, IMOJSPOHBI M  aKyCTORJEKTPOHHBIE  SIBJICHUS.
OcHoBHble sBieHHUs B KoHTakTax: TepMoOJIC, Oapbep LloTTKH, p-N-Tiepexon, HHKEKLIHS
HOCUTEIEN B  TOJYNPOBOJHUK. JIMAJIEKTpUKH:  AMDIEKTpUUYECKas MPOHULIAEMOCTb U
MOJISIPU3YEMOCTh, IOBEJCHUE JUAIEKTPUKOB B BBICOKOYACTOTHBIX AJIEKTPUYECKUX MOJSX,
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JUDJIEKTPUYECKUE IOTEPU, CETHETO- M IbE30IEKTPUKU, DJIEKTpEeThl. VOHHBIE NPOBOAHMKH,
TBEPJBIE SJEKTPOJIUTHI U TOIJIMBHBIE JIEMEHTBHI.

Mooyns 4. Maenummuvle ceoticmea meepoohazHbix Mamepuaios.

Huamarnetusm, ¢opmyna JlamkeBena. Ilapamarnermsm, 3akoH Kropu. CHuHOBBIH W
OpOMTANbHBI MAarHUTHBIK MOMEHTH. HopmanpHbIi W aHOManbHBIA 3¢¢ekT 3eemaHa.
@®eppoMarHeTu3sM TBEPAbIX Tel. MarHuTHBIA TMOPSAOK, MarHUTHbIE (a30BbIe MEPEXO/IbL.
BrnusHue moMeHHOW CTPYKTYphl Ha MarHuTHble cBoicTBa. ®Deppo-, aHTUdEppo- U
beppumarnerusm. @Depputl U uX npuMmenenue. llomudyHKIMOHATIBHBIE MaTepUabl,
MYJIbTH()EPPOUKH M MAaTEPUAIIBI C KOJIOCCATbHBIM MarHeTOCONpOoTHBIeHUEM. OCHOBHBIE METOIbI
M3Y4YEHUSI MAarHUTHBIX CBOMCTB TBEP/BIX TEJ.

Mooy 5. @uzukoonmuyeckue ceolicmea meepoopasHvlX Mamepuaios.

[Toka3zartens npenomiuenus. llornomenne 31eKTpOMarHuTHBIX BOJH. Jlucnepcusi CBETOBBIX BOJIH
n paccesHue cBera. [IoHATME O HEIMHEHWHOW ONTHKE, HEJIWHEWHAs NOJISIPU3ALMs, SBICHUE
caMO(POKYCUPOBKM M TeHepalus rapMOHUK. BBIHYXKIEHHOE paccesHue CBeTa. JJIEKTPOHHbBIE
Nepexobl, BEI3BAaHHBIE AJIEKTPOMArHUTHBIM U3TydeHueM. BHemHmit poroaddexr B MeTamnax u
MOJYTIPOBOJTHUKAX, BHYTpeHHHH (PoTodpdexT, GoTompoBoauMocTb. DKCUTOHBI, SKCHUMEPHI U
AKCUILIEKCHI. JIFOMUHECHEHIMS TBEPAbIX TEJ, TPUOO- U AJIEKTPOJOMUHECHEHIN. OpraHuueckue
cBeroauoabl. [IpuHnun paboTel ONTHYECKMX KBAHTOBBIX T€HEPATOPOB, OCHOBHBIE BH/IBI JIa3€POB
U uX npuMmenenue. ®oTto-, TEpMO- U IEKTPOXPOMHU3M, YMHBIE CTEKIIA.

Mooyns 6. Mexanuueckue ceoticmea meepoopasubix Mamepuaios.

Ynupyrue CcBOWCTBAa TBEPIBIX TEJI, OCHOBHBIC BHIBI YHPYrux jaedopMmaruii. MexaHu3MBbI
IlacTUYecko nedopManuu U paspylieHus MartepuaioB. [Ipermen mpoyHOCTH, TBEPIAOCTb,
noBefeHne npu ygape. Jmarpamma HampspkeHue-nedopmanms, CKOpOCTh aedopmMarum.
Paspymienue, ycrajgocte M MON3y4ecTb. MHUKPOCTPYKTYpHBIE OCOOCHHOCTH pa3pylIeHUS B
3aBUCHUMOCTH OT cocTaBa MaTepuana. OCHOBHbIE IPUMEHEHUS! KOHCTPYKIIMOHHBIX MaTepHalIoB U
CIOCOOBbI MX YIIPOUHEHUS: METAIIIMYECKUX, KEPAMUUYECKUX, KOMITO3UTHBIX.

Mooynv 7. Dnemenmol meopuu meepoopazHvlX XUMUYECKUX PeaKyUll.

Tunsl TBepaoda3Hbix npeBpaimieHuil. [lonumopdubie mpeBpalieHus, MApTEHCUTHBIE CTATH U UX
npumeHnenue. OOpatumbie W HeoOpatumble (GOTO- U TEPMOMHIYLHpPYEMbIE TBepa0da3HbIe
peakuuu. OCcoOEHHOCTH TEPMOAMHAMHUKU M KHHETHKH MeX(a3HbIX TBEpAO(a3HBIX PEaKIUH.
Crenenp npeBpauienus. Teopus Baruepa-lllorTtku. Mexanusmbl aupdy3un v ee sHeprus
aktuBanmu. dakropsl, BIugonMe Ha AUy aTOMOB B KOHJCHCHUPOBAHHOU cpesie. 3aKOHbI
O®uxka. Ilponurnaemocts mnonumepoB. lcnonab3oBaHue pa3IuYHBIX TUIIOB TBEPAO(A3HbBIX
MpEeBpaIleHU Al MOJNy4YeHUsT KOHCTPYKIIMOHHBIX U (PYHKIIMOHAJIBHBIX MaTepHalioB, B TOM
YHClie CIUIAaBOB, CHHTETHYECKUX aiMas3oB, (eppuToB. YueT TBepAO(Da3HBIX peakuuid mpu
DKCIUTyaTallui KOMIIO3UTOB.

Mooynv 8. Obpazosanue u pocm meepoou ghazvl

MexaHn3MBl aTOMHO-MOJIEKYJISIPHBIX IPOLECCOB KPUCTAUIN3ALMN: HYKJIEAHUs U pOCT I'paHEn
kpuctauuTa. CKOpOCTh pocTa, pa3BUTHE TpaHel kpuctaia. Teopema ['m60ca-Bynbda, rabutyc
Kpuctaia.  TepmoauHamMuka — BbiAeNeHMs — ¢Ga3bl, TOMOI€HHOE M TE€TepOreHHOe
3apojpiieoOpa3oBanue. [lomyueHne KpHUCTaJUIMYECKUX MaTepUajoB W3 paciulaBa, Hapa, 1o
MEXAHU3MY Nap-KUAKOCTb-KpUCTAII. SIBiIeHME »snuTakcuu. IHHCTpyMEHTalbHBIE METOMbI
BBbIpAlIMBaHUSI MOHOKPUCTAJIJIOB HEOPTAaHUYECKUX MaTepuanoB. MeTos ocaxkJieHusl U3 ra3oBOi
da3pl I TONYy4YeHHS  BBICOKOUMCTBIX  MOHOKPHCTANIMYECKUX  MAaTepUaAOB  HIIU
MOJIMKPUCTAIUIMYECKHX TUIEHOK. JIUThe, OTBEp/AeHNE TOJUMEPOB U HEOPTAaHUYECKUX CTEKOJI.
Mooyns 9. @opmuposanue HAaHOMAMEPUATIO8 U UX CEOUCTMEA.

Hepapxusi HAHOCTPYKTYp, 3aKOHOMEPHOCTH B3aMMOOTHOIIEHUH CTPYKTypbl M CBOMCTB
HaHoMmaTepHuaiioB. KoHIenuus CTpouTeNnbHbIX OMOKOB M 1Ia0IOHOB Juis camocOopku. OOmue
OPUHLMIBL  (OPMHUPOBAHUS YHOPSAOYEHHBIX CTPYKTyp. CamocOopka HAHOKPUCTAIOB U
001acTH WX MPHUMEHEHMs: KJIacTepbl METAJUIOB, KBAHTOBBIE TOYKH, IOJYIIPOBOJHUKOBBIE
HaHOKpUCTaibl, POPMUPOBAHNE HUTEBHUJIHBIX KPHCTAJUIOB, HAHOCTEpP)KHEH, HaHOTPYOOK, HMX
npuMeHeHne. TeXHUKH TOCIOMHON COOpPKH: HAaHOPEAKTOPbI, CIOMCThIE HAHOCTPYKTYpPHI M
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THOpUIHBIE MaTepHalbl, MPUMEPHl CTPYKTYp M WX HCIOJIH30BAaHHUE B OITHKE, MEIUIMHE,
anekTpoHuke. Jlutorpadus: OCHOBHBIE THUIBL, VYIpPaBICHHE CBOMCTBAMHU IOBEPXHOCTH,
MUKPOKOHTAKTHAsI U HAHOKOHTAKTHAs 11€YaTh.

Mooynv 10. Popmuposarnue HAaHOMAMEPUATOB U UX CBOUCMBA (NPOOOJIICEHUE).

[TonsiTie 0 GOTOHHBIX KpUCTaLIaX, MOAU(HUIIMPOBaHHBIN 3akoH Bynbga-bperra, ymnpasnenue
CBETOM C MOMOIIbIO (DOTOHHBIX KPUCTAILIIOB. MuKpochepsl Kak CTpOUTENbHbIE OJI0KH (POTOHHBIX
KPHUCTANIOB, MX HAHOCTPYKTYPHUPOBAaHHE M CaMOCOOpKa B KOJUIOMJIHBIE KPUCTAJUIbI, TUICHKU U
HUTH. CrieKTp nmpUMeHeHUs (OTOHHBIX KPUCTAJUIOB U CTPYKTYpP C UCKYCCTBEHHBIMU JIe(heKTaMHU.
Uactunpl-saycel.  «HaHo»mopucTele  Marepuaisl W WX NPUMEHEHHUE:  I[ICOJIHTHI,
CyNpaMOJIEKYJIIPHbIE COCIUHEHUS BKJIIOYEHUS, KJIaTpaThl, METAJUIOOPTaHUYECKHE KapKachl.
TeMmruiaTHBIA CHHTE3, MUIEIUIO00pAa30BaHUEe W HAHOKOMITO3UTBI, MUKPO- M ME30IOPUCTHIC
MaTepuabl.

Mooyns 11. Ocobennocmu c80Uicme HAHOMAMEPUATOB.

OnTuueckre  CBOMCTBA ~ HAHOYACTHMII  METAJIOB M IOJYIPOBOJAHHUKOBBIX  YaCTHIL,
AJIEKTPOJIFOMHHECIICHTHBIC ~ TIOJTYIPOBOJHUKOBBIC HAHOKPUCTALIBI. MAarHuTHBICE CBOWCTBA
HAHOCHUCTEM: CyIeprapaMarHeTu3M, MarHUTOKPUCTAIIIMYECKas aHU30TPOIHUs, CBEPXPELIETKU
MAarHUTHBIX HAHOKPUCTAJUIOB. MeXxaHMYeCKue CBOMCTBA HAHOMATEPHUAIOB: CTPYKTYypa
MEX3EPHEHHBIX TpaHUIl, BIUSHHUE pPAa3MEPOB YACTUI[ M TpaHUI] pasaena ¢da3, MOBeICHUE
HAHOKPHUCTAUIMYCCKUX Ted Tnpu  nedopManuy, HAHOKOMIIO3UTBI W apMHPOBAHUE.
HanomexaHU3Mbl 1 HAaHORJIEKTPOHMKA: MPeoOpa3oBaHUE DHEPIHH, HAHOIJIEKTPOMEXaHUUYECKUE
CBOMCTBA Pa3IMYHBIX THUIIOB, MOJIEKYJIIPHBIE MOTOPBI, COBPEMEHHBIC TPAH3HCTOPHI HA OCHOBE
VIIEPOAHBIX HAHOTPYOOK, KBAHTOBBIE KOMIIBIOTEPHI, TpadeHONOA00HbIE CTPYKTYpPhI MAJis
MPO3pPaYHOM INEKTPOHUKHU.

Mooyns 12. Cospemennvie buomamepuaol.

buomumernka u TpeboBaHms kK Omomartepuanam. Bupyckl, camoc6opka JIHK u ¢ momorisio
JHK,  npumepbsl  OHOJIOTMYECKHUX  «MOJEKYISPHBIX  MAIUH». buocoBmectruMeble
HAHOKPHUCTAUTMYCCKUE MaTepuaibl. MeToabl TMOJyYeHHUS OWOKEpaMHKU W €€ TPHUMCHCHUS.
Hanokancynpl. MarnuTHele HaHoMmarepuanbl B MenuuuHe. Hanomemunmnaa. CrpoeHue
HEKOTOpBhIX TUNOB OuoceHcopoB. CompsbkeHMEe W SHEPreTH4ecKuit oOMeH  Mexay
HAHOYACTHUIIAMH U OMOJIOTHYECKH aKTUBHBIMU MoJieKynaMu. [loHATHe 0 HAHOOUOTEXHOJIOTUH.
Mooy 13. Ceoticmea norumepHuIX U HCUOKOKPUCMATIULECKUX MANEPUATLOB.

OcCHOBHBIE HCIIOJIb3yeMbIe TOIUMEPHI, UX CTPYKTypa U €€ B3auMOCBS3b C HaOII0JaeMBIMU
cBoiicTBamMH. THIUYHBIE MOJIEKYJIBI — MOHOMEPHI M OCHOBHBIE OCOOCHHOCTH IOJIYYCHUS
MaTepuaioB Ha UX ocHOBe. OONACTH MpUMEHEHUs! MOJUMEPHBIX MAaTEPHANIOB (TEPMOILIACTHKH,
KaydyKd, CBS3bIBaIONMEe Matepuaibl). CHHHONAIBHBIM pacmal W HaHOCTPYKTYPHOBaHUE
MOJIMMEPOB, YIIOPSA0YMBAHHUE dJIEKTPUUECKUM TojeM. [[onmrpoBaHHbIE TOTUMEPHBIE TIIIEHKH, UX
CBOIiCTBa U NpuMeHeHHne. Me3oda3Hoe COCTOSTHHE BEIIeCTBA: aHU30TPOIUS Me30(a3bl, BIMSHHAE
BHEITHHUX yCIOBHH Ha yIOPSI0YEHHOCTh Me30(]a3sl, TepMorpadusi, nepexon Openepukca.
Mooynv 14. T'ubpuousie mamepuanul.

Knaccudukanus ruOpuIHBIX MaTepHaloB IO HasHaueHUI0. CTPYKTypHblE OCOOCHHOCTH U
HanOoJiee pacrpoCTpaHEHHBIE CTPOUTENbHBIE OJOKH COBPEMEHHBIX THOPHIHBIX MaTepHajoB.
OcHOBHBIE METONBI TIONy4YeHUS THOPUAHBIX MaTepuasnioB. I[IpenmymiecTBa THUOPUTHBIX
MaTepraioB. YacTHIIBI-SIHYCHI M IPUMEHEHHE THOPUIHBIX MaTCPHUATIOB B MEAMIIMHE, SHEPTETHKE
Y TIPOU3BOJICTBE.

4. O0beM y4eOHOMIUCIUIIIHHBI

. B 3auerHbIXx | B akagem.
Buabl yueOHoii padorsl
eIMHULAX yacax
O0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 4 144
AYyIUTOpPHBbIE 3AHATHUS: 1,8 64
Ulexiuu 0,9 32
[TpakTHU4ecKue 3aHsTH 0,9 32
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CamocTrosiTeJIbHasi pa6oTa: 1,2 44

Bua KOHTPOJIA: IK3aMeH 1,0 36
Buabl yueoHoii paéoTsl B sauernbix B acrp.
eTHHHIIAX yacax
O01asi TPYA0EMKOCTh JHCHHUIIMHBI 110 Y4eOHOMY IJIaHY 4 108
AyIMTOPHBbIC 3AHATHS: 1,8 48
Ulexuu 0,9 24
[IpakTHueckue 3aHATUS 0,9 24
CamocrosiTe/ibHasA padoTa: 1,2 33
By KOHTpOJIsI: IK3aMeH 1,0 27

AHHOTanus pabodeii mporpaMMBbl TUCITUTUTHHBI
«MoJiekyJIsipHOe MO/IeJIMPOBAHUE B OPraHM4YeCKOM XUMHUI»

1. leab TUCHUILIHHBI:

— IpUOOPETEHUH CIEUMATUCTAMU 3HAHWW, YMEHUH, BIAJeHMd U B  (OPMUPOBAHUU
KOMIICTCHIIMA B OOJIACTH KBAHTOBOM XWUMHUU U HUCHOJB3YIONIMXCS B  MOJCKYJISIPHOM
MOJICIMPOBAHUH TTPUOIMIKEHHUSX.

2. B pe3ysabTare u3y4eHus AMCHUIIMHBI 00yYAKOUIUIICA M0 MporpaMmme
CHEeIHATHTETANOIKEH

Obnadams CIEeAyOIUMU KOMIIETEHIIUAMU:

@opmMupyeMble KOMIETEH T HNHauKaTopbl 10CTHKEHUS] KOMIIETeHIU i
YK-8.2. Unentudunupyer onacHble U BpPEIHbIE
(akToppl B paMKax  OCYILECTBIIsIEMOH
NesITeTbHOCTH

YK-8.3. BoisBiser npoOGieMsbl, CBS3aHHBIE C
HApYIICHUSIMH ~ TEXHHKH O€30MacHOCTH  Ha|
pabouem MecTe; MpeularaeT MEpONpUATHIX IO
MPEAOTBPALEHUIO YPE3BBIYANHBIX CUTYAIIUI
IIK-1-u CnocobGen mmanupoBats pabory H[IIK-1-n.1CnocoGeH 1uiaHupoBaTh paboTy u
BHIOMPATh  aJleKBaTHBIE METOJbl  PEIICHUSBBIOMPATh  aJCKBAaTHBIE METOABI  PEIICHHS
HayYHO-HCCIIEI0BATENbCKUX 3aa4 BHAYYHO-UCCIIEI0BATEIbCKUX 3a1a4 B
BbIOpaHHOW 00JacT XHMMHUHM, XHUMHUYECKOWBBIOpAaHHOM O0JAacTH XHMHM, XUMHUYECKON
TEXHOJIOTUHM WM CMEKHBIX C XMMHUEH HayKaX  [TEXHOJOTHH WM CMEKHBIX ¢ XUMHEH HayKax
MK-1-n.2CnocobeH  TpPOBOJUTH  MATEHTHO-
MH(GOPMALIMOHHBIE UCCIIEOBAaHMs B BEIOPAHHOM
00JIACTH XMMHH W/MIIH CMEKHBIXHAYK

YK-8. CnocobeH co3maBath W TOIJAEPKUBATH
0e30omacHble YCIOBUS JKU3HEICSITENbHOCTH, B
TOM YHCJICe MPH BOSHUKHOBEHHH YPE3BbIYAMHBIX
CUTyal i

IIK-2-n  Cnocobern mpoBoauTh nareHTHO-IIK-2-H.1 IIpoBoaut MTOMCK
MH(OPMallMOHHBIE MCCIIEOBAHNS B BHIOpaHHOWCIEIMATU3UPOBAHHON uH(popManuu B
00JIaCTH XMMHMH W/WIA CMEXHBIXHAYK MaTeHTHO-MH(POPMALIMOHHBIX 0a3aX JaHHbIX

B pe3ynbraTe u3yueHus: AUCUUIIIMHBI 00 yYaOLIUIICs T0JKEH:

3uamop:

— OCHOBHBIE€ METO/Ibl KBAHTOBON XUMHUU;

- METOJI0JIOTUYECKUE OCHOBBI KBAHTOBOXMMHUYECKOTO MOJIEIMPOBAHHUS.

Ymemes:

— (opmynupoBath TpeOoOBaHHS K HAAEKHOCTH KBAHTOBOXMMUYECKOTO MOIEIHPOBAHUSA H
ornpenensaTb 3PPEKTUBHBIC MYTH UX JOCTHKEHHUS,

— TMPOBOJUTH OLIEHKY KayecTBa KBAaHTOBOXMMHUYECKOTO MOJIETUPOBAHUS;

- IOPUMEHATh COBPEMEHHBIE MOJIXOAbl K KBAaHTOBOXMMHMUYECKOMY MOJIEIMPOBAHUIO Ha
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IIPAKTHKE.

Bnaoemp:

— CIOCOOHOCTBIO K KPUTHUECKOMY aHAJIU3y U OLICHKE COBPEMEHHBIX HAay4YHBIX JOCTH)KEHUH B
00acTl KBAHTOBOXMMMUYECKOTO MOJIEJINPOBAHMSI;

— METOOJOTHYECKHUMH MOIX0JaMH K PEHICHUI0O XUMUYECKUX MPOOJIeM € MOMOIIBI0 METOA0B
KBaHTOBOW XWMHU;

- CIIOCOOHOCTBIO F€HEPUPOBATh HOBBIE UEH IIPH PELICHUU ITPAKTUUYECKUX 33]a4 B 00J1aCTH
KBaHTOBOXHWMHMYECKOTO MOJIEITUPOBAHMUS.

3. Kparkoe coaep:xannexypca

Paznen 1. BBenenue B KBaHTOBYIO XUMUIO. B3aumoeiicTBrE s/iep U 3JIEKTPOHOB MEXITY COOOM.
1.1. OcHoBHblE 3a7aud KBAaHTOBOM XHMHHU, €€ OTIMYUA OT MOJEKYISIPHOW MEXaHHKH.
KBanToBas mpupoma snextpoHa. YpaBHenue llpénunrepa, moHATHE BOJHOBOW (DYHKIUH.
3aBucumocTh ypaBHeHus Llpéaunrepa ot BpemeHH, cranuoHapHble pemieHus. [Ipubmmkenue
Bopua-OmnmenreliMmepa U e€ro NPUMEHUMOCTh. PensTuBUCTCKHE A(PQPEKTHl B ABIKECHUH
3JIEKTPOHOB.

1.2. Yucnennsie meronsl pemenus ypaBHenus llpéaunrepa, nx knaccuduxanus. [lonstue
ypoBHsi Teopuu. [lpunmun Ilaymu, wmerox Xaptpu-®oka, npubnmxenne MO-JIKAO.
BapuannoHHBI NPUHIMO M METOJ CaMOCOTJIACOBAHHOTO MOJs. MeToa KOH(UTYyparOHHBIX
B3aUMOJICMCTBUM, METOABl TEOPUM  BO3MYIICHMI, METOAbl  CBA3AaHHBIX  KJIACTEpOB.
[Tonysmnupudeckue W MOJEKYSIPHOMEXaHWYEeCKHe  MeToabl.  BmnmsHue — BbIOOpa
KBaHTOBOXMMUYECKOTO METO/Ia Ha pe3yibTar pacuéra. I HeKT KoMIeHcauu OumboK METo1a.
1.3.  Pounp 6a3ucHBIX HAOOPOB B KBAHTOBOXMMHUYECKUX pacuyérax. Twrbl 6a3ucHBIX (yHKIHH,
TPYNNUpPOBKA (KOHTpAKTAIlMs) TayccOBbIX OasucHbIX (GyHKIMI. PaciiernieHHocTs 6a3ucHOro
Habopa. [lonspuzannonnsie u quddy3apie 6a3ucHbIC QYHKIIUH, KX POJIb B OMMMCAHUU TIOBEICHUS
anekTpoHoB. CewmelictBa 0a3ucHbIX HaOopoB. Bpibop ©6asucHoro Habopa. Omubka
cyneprio3unuu 6asucuoro Habopa (BSSE) u adpdexr komnencanum ommbox MeToza.

1.4. Metoasl Teopuu GyHKIMOHANA IUIOTHOCTH M WX Kiaccudukanus. OOMeHHas W
KOppessilioHHas »Heprus. JlokanbHble, MONYJIOKaJbHbE W THOPUAHBIE NPUOIHKEHHBIE
(GyHKLIMOHANBI. DMIMPUYECKHE U HEIMIHUPHUYECKHE CHOCOObl MOCTPOEHUs (YHKIHMOHAJIOB.
[Ipupona aucnepcHOHHBIX B3aWMOAEMCTBHIM M mpoOiema HMX yué€Ta B METOJAE TEOpUHU
(byHKIMOHAJA MIIOTHOCTH.

1.5. /IBmkeHue aTOMOB B XHUMHUYEeCKUX Ipoueccax. KoH@opmalioHHbIE MEpeXobl,
MOBEPXHOCTh MOTEHLUAIBbHOW 3Hepruu. OmnpejeneHue TuUna CTalMOHAPHOM TOUKU. CrocoObI
yuéra KOH(POPMAIMOHHON MOABM)XKHOCTH M3yYaEMBIX CHCTEM. OJHEpPrusi HYJIEBBIX KoJieOaHMI
(ZPE), cmocoObl pacu€Ta HSHTaIbIMM M CBOOOJHON DHHEPrHMH MOJEKYJd. bolblIMaHOBCKOE
pacrpeneeHue 1 ero CiaeACTBUS.

Pa3nen 2.Posb MOZIeIbHOM CUCTEMBI B KBAHTOBOXUMHUYECKOM MOJIETIMPOBAHUH.

2.1. MopuenpHas cuctemMa. BrusHue BBIOOpa MOJCIBHOH CHCTEMBI Ha HAJIEKHOCTH
pe3ysabTaToB MoJAeaMpoBaHus. CBfA3b BENMUMHBI MOJEJIBHOM CHUCTEMBI M KOJIHMYECTBA €€
cTaloHapHbIX coctosiHui. [llkammpoBaHue KBaHTOBOXMMHMYECKHX METOJIOB C YBEIHMUYEHUEM
MO/JIEJIEHOM CUCTEMBI U CIIOCOOBI YCKOPEHHS pacu€TOB KPYITHBIX CUCTEM.

2.2. B3aumojelcTBHE XUMHUYECKOW CHUCTEMBI C OKPYKAIOIIMMH MOJICKYJIAMH, COJIbBATAITH.
BnusHue conpBaTanmMM Ha NOPEANOYTUTENbHBIE KOHpoOpMmanuu cuctembl. CrocoObl yuéra
conbBarauu. Moaenu HesaBHOro yuyérta pactBopurens: PCM, COSMO, SMD. Moaenu siBHOTO
yuéra MojekyispHoro okpyxkeHus: QM/MM, ONIOM. (Jlekyuu - 2 uaca, npaxmuueckue
3anamusl - 4 uaca, KOHMpOIbHAsL paboma Ha NPAKMUYECKOM 3aHsmuu — 2 4aca)

Paznen 3.KBaHTOBOXMMHMYECKOE MOJEIMPOBAHUE CHEKTpaIbHBbIX cBOMCTB Mousiekyn (MK, YO,
SIMP)

3.1. IloBexmeHue MoJjieKyl B pacTBope W B raze. dusnueckue MNpoOIECCHl, CTOSIIUE 32
noriouieHueM Mousiekyiaamu  UK-uznydenus. IlpaBuna orb6opa B MK-cnexrpockonum.
MopnenupoBanue UK-cniektpos. BnusiHue ypoBHs Teopuu Ha TOYHOCTh BocnpousBeneHus MK-
CHEKTpPOB, mKanupytoume kodpduuuents! ans MK-cnexktpockonuu. BausHue pactBopurens Ha
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NK-cnexTpsl.

3.2. IloBeneHue MOJEKYN B pacTBOPE U B Ta3e MPH AJICKTPOHHOM BO30yKaeHnu. dusndeckue
IPOIIECCHI, CTOALIME 3a TOTJIOLICHUEM/UCITyCKaHueM Mouiekynamu Y @-usnydenus. IlpaBuna
otbopa B Y®d-cnekrpockonuu. MonenupoBanue Y D-cekTpoB. YUET BIUSAHHUS BUOPOHHOTO
B3auMmojieiictus Ha Y® cnektpsl. 3akoH byrepa-JlamGepra-bepa u OTKIIOHEHUS OT HEro.
Bnusinue pactBoputens Ha Y®-creKTpbl: METOMbl JTUHEHHOr0 OTKJIMKA U KOH(UTYpallMOHHO-
cneun(uyeckoi cosbBaTallMy. BinsHue ypoBHS TEOpHM Ha TOYHOCTH BOCTpou3BeneHus Y P-
CIIEKTPOB.

3.3. lloBexeHue MOJIEKyNl B 3JEKTPOMAarHUTHOM Tose. PuU3nyecKre MpOLECcChl, CTOSIINE 32
SAIMP-cnektpomerpueii. Monenupoanue SAMP-cnekTpoB. BrusHue ypoBHS TEOopuHM Ha
TOYHOCTb Bocpou3sBeneHus SIMP-criekTpos.

Pa3nen 4. KBaHTOBOXMMHUYECKOE MOJIETMPOBAHUE XUMHUUECKUX PEAKIIMII.

4.1.  CooTHOLIEHHE KUHETUKU U TepMOAUHAMUKHU. CKOPOCTh PEaKMU, KOHCTAHTa CKOPOCTH U
KOHCTAaHTa PABHOBECHS, UX CBA3b. KMHETHYECKHI M TEPMOJMHAMUYECKHI KOHTPOJIb PEAKLIUM.
VpaBuenne Appenunyca. Teopusi akTUBHBIX COyHapeHUN. AKTUBHPOBAHHBIA KOMIUIEKC —
nepexo/iHoe coctosHue. [loBepXHOCTh MOTEHIIMATBHONW YHEPTUH, KOOPAWHATA U MPOQPUIIb MyTH
peakuuu. ClOXHBIE U AJIEMEHTapHbIE peakuuu, JuMmutupyromas craaus. [Ipunuun Képruna-
I'ammera.

4.2.  CmocoObl pacuéra sHeprum aktuBaiuu (E,) u 3HTamenmu peakiuu (AH) ¢ mMOMOIIbIO

METOJIOB KBAaHTOBOM XHMMHUHU. MojaenupoBaHHE OPraHUYECKUX peakiuil: peakuuu Sn2, Sg2,
Hunbca-Anbaepa u zp.

4.3. Pacu€r cooTHOIIEHHS MPOAYKTOB PEaKIMH, B TOM UHKCIE, YJHAHTUOMEPHOTO H30BITKA B
CTEPEOCCIIEKTUBHBIX PEaKIusaX. MOoJeIupoBaHHe KaTaluTHUecKuX peakiuid. CooTHeCeHue
pacCUMTaHHBIX BEJIMYUH C HKCIIEPUMEHTAIBHBIMUA JaHHHBIMU. CHHEPTHUsl MEXY SKCIIEPUMEHTOM
Y Pacy€ToOM B OMPEACIICHUU MOJEKYJIIPHOIO MEXAHW3Ma XMUMHUYECKUX PEaKUUid, KHHETHYECKUI
n30TonHbIA 3¢ ¢dekT. CrnocoObl OIEHKH BKJIAJ0B CIA0BIX B3aUMOACHCTBHUN B CTAOMIIM3AIUIO
MEPEXOJIHBIX COCTOSIHMW JIIsi  ONpPENETICHHs] KIIOUEBBIX B3aWMOJCHUCTBUN: HATypajJbHBIC
cs3biBatotine opouranu (NBO) u Teopus «Atomsl B Monekynax» (QTAIM).

4. O0beM y4eOHOH AU CHMIIUHBI

o B 3auerHbix | B akagem.
Buabl yueOHoii padorsl
eIMHULIAX yacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI N0 Y4eOHOMY IJIAHY 3 108
AYyIUTOPHBbIE 3AHATHUS: 1,8 64
Jlexuu 0,9 32
[TpakTUyeckue 3aHsATH 0,9 32
CamocTosiTe/ibHasA padoTa: 1,2 44
Buj koHTpOJIS: 3a4ér c oueHkoM
Buab1 yueonoii paéornl B sauerupix B acrp.
eIMHUIAX yacax
O01asi TPYA0EMKOCTh JHCHHUIIIMHBI 110 Y4eOHOMY IJIaHy 3 81
AYyIUTOPHBbIE 3AHATHUS: 1,8 48
Ulexmun 0,9 24
[TpakTHUYeCKHE 3aHITH 0,9 24
CamocrosiTe/ibHasA padoTa: 1,2 33
Bua koHTpOJIA: 3auéT c oeHKoi

AHHOTanus pabodeii mporpaMMbl TUCITUTUTMHBI
«XHMMHYeCKasd TOKCHKOJIOT s

1. Heab aucuunIuHbI:
— H3yYEHHUE METOJO0JIOTMH CUCTEMHOTO XMMHUKO-TOKCUKOJIorHueckoro aHanusza (XTA) ¢ yuetom
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o0IMX 3aKOHOMEPHOCTEH XUMHUKO-OMOJIOTMYECKMX HAyK, HX YaCTHBIX MPOSBICHUM,
0COOCHHOCTEH TIOBEICHUSI XUMHUYECKUX BEUICCTB B OpPraHU3ME M COBPEMEHHOTO DPa3BUTHUS
(U3UKO-XMMHYECKUX METOJIOB aHAIN3a Ha IPUMEPE HAPKOTHUECKUX CPENICTB, ICUXOTPOIHBIX U
CHIIbHOJICHCTBYIOIIINX BEIIECTB.

2. B pe3yabTare u3y4eHus AMCHUUIIMHBI 00y4aKOUIUIICA M0 MporpaMmme
CIEeNHATUTETAT0JKEH:

Obnadams CleyIONUMU KOMITETCHIIUSIMU:

dopMupyeMble KOMIIETEHIIUN NHaukaTopbl 10CTHKEHUSI KOMIIETeH M
YK-8.2. Unentudunupyer onacHble U BpEIHbIC
(dakToppl B paMKax  OCYILECTBIIIEMOH
NesITeIbHOCTH

'YK-8.3. BeisBiser mpoOieMbl, CBsI3aHHBIE C
HApyIICHUSIMH ~ TEXHHKH OE30MacHOCTH  Ha|
pabouem MecTe; MpeularaeT MEepONpUATHIX I10
IIPENOTBPALICHUIO YPE3BbIYaHBIX CUTYAIIUI
I[IK-1-u Cnocoben mnanupoBath paboTy ullIK-1-u.1Cnocoben mianupoBath paboTy u
BHIOMPATh  aJeKBaTHBIE  METOJbl  PEIICHHUSBBIOMPATh  aJCKBAaTHBIE  METOABI  PEIICHHS
HAay4HO-HCCIIE10BATENILCKUX 3aja4 BHAYYHO-UCCIIEI0BATEIbCKUX 3a1a4 B
BHIODAHHOW OOJIACTH  XWMHH, XWMHYECKOMBBIODAaHHOW OOJIACTH XHMHH, XHUMHYECKOU
TEXHOJIOTUM WIM CMEKHBIX C XMMHUEH HayKaX  [TEXHOJIOTHH WM CMEKHBIX C XUMHEH HayKax
MK-1-1.2CnocobeH  TpPOBOJUTH  MATEHTHO-
MH(POPMALIMOHHBIE UCCIIE0BAaHMs B BEIOPaHHOM
00JIaCTH XMMHH W/MIIH CMEXKHBIXHAYK

YK-8. CnocobeH co3gaBath W TOIJIEPKUBATH
0e30macHbIe YCIOBUS JKHU3HEICSTENBHOCTH, B
TOM YHMCJIE TP BO3HUKHOBEHUH YPE3BbIUAITHBIX
CUTYyali

IIK-2-u1 Cnocoben mnpoBoauth naTteHTHO-IIK-2-H.1 [IpoBoauT IIOUCK
MH(OPMaLlMOHHbIE MCCIIEA0BAHNS B BHIOpAaHHONWCIEIMATU3UPOBAHHON uH(popManuu B
00J1aCTH XUMHH W/UIIM CMEKHBIXHAYK MaTEHTHO-MH(GOPMAIIMOHHBIX 0a3aX JTaHHBIX

B pe3ynbrate n3ydyeHus IUCHUILIMHBI 00y4atoUIHics JOIKEeH:

3name:

- 3HaTb OCHOBHBIC IOHATUSA MOJEKYISPHOW TOKCHUKOJIOTHMH, METOHOJOTHIO CHUCTEMHOIO
XUMHUKO-TOKCHKOJIOTHYECKOI0 aHAJIN3a.

Ymemes:

- OPUMEHATh B IPAKTHUECKOH JI€ATENbHOCTM HaBBIKM 1O mpoBeneHuto XTA
HapKOTUYECKUX CPEICTB, IICUXOTPOIHBIX U CHJIBHOACHCTBYIOLIUX BEIIECTB;, aHAIU3UPOBATh U
MPOrHO3UPOBATh pe3ynbTarhl X TA.

Bnaoemp:

- HaBBIKAMU HMCII0JIb30BAaHUS MTOJyYeHHON MH(OpMaIMK B AaJbHEUIINX paboTax.

3. Kparkoe cogepxanuexkypca

Pazpen 1.

Knaccugpukanuss TOKCHYHBIX areHToB. TUOBl  KiIacCU(DUKAUMH  TOKCHYHBIX  AreHTOB.
Knaccudpukanms mno xumudeckoil cTpykType. Kiaccudpukanus 10 MOpPOUCXOXKIEHUIO.
Knaccugukanus no npuHUMIY TPaKTUYECKOro MpUMeHeHus. [ urueHnyeckas kiaccuduxanus
a710B. TOKCHUKOIOrHueckas KiacCupuKalus.

Paznen 2.

3aKOHOMEPHOCTH MeTaboIM3Ma TOKCUKAHTOB. TOKCMKOKMHETHKA YY>KEPOJHBIX COEIMHEHUU.
OO0me 3aKOHOMEPHOCTH a0COpPOLMHM U paclpelesieHUs] BELIeCTB B OpraHu3Me. TpaHcHopT
YYXXEPOAHBIX COEIMHEHUN uepe3 MeMOpaHbl opranusma. Tumbl mMemOpaH. buonornueckas
mMeMmOpaHa u cpeia. MeMOpaHHasi MPOHUIIAEMOCTh U KO3 puuMeHT pacnpenenenus. [Ipupoansie
U CHHTETHYECKHE COCIWHEHHWs, BIMSIOIIME Ha IPOHUIAEMOCTh HCKYCCTBEHHBIX U
Oouonornyeckux MemOpaH. TpaHCHOPT BeWIECTB, CIOCOOHBIX K MOHM3AIMUA. MeXaHU3MBI
TpaHCHOpTa 4Yepe3 MeMOpaHy. BcacblBaHME 4yKEpOJHBIX COEIMHEHUIH KaK TPaHCIOPT 4epes3
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Ouonornyeckue MeMOpaHBI. ToKCUKOKMHETHUYECKHE 0COOEHHOCTH NIEPOPATIbHBIX,
WHTAISIMOHHBIX, MEPKYyTaHHBIX © JPYrHX oOTpaBieHHH. DakTopsl, BIUSIOIME HA
pactipenenenue. OCHOBHbIE TOKCUKOKMHETUYECKHUE MapaMeTphl pacrpeneneHus. CBA3bpIBaHHE C
Oenkamu T1Ia3Mbl KpoBH. CBS3pIBaHME C KOMIIOHEHTAaMH OpraHoB W TKaHed. [IpomeHt
CBSI3bIBAaHMSA C O€IKaMH IUIa3Mbl KpPOBU. BrusHHE paznuuHbIX (DaKTOpOB Ha CBS3BIBAHHE
qy)KepOIHBIX coenuHeHnid. OOveM pacnpeneneHus. B3aumMocBs3p ¢ (QU3MKO-XMMHUYECKUMHU
XapaKTEPUCTHUKAMHU BEIIECTB.

buorpancdopmanys 4yKepoAHBIX COEAWHEHUI B OpraHu3Me. OJTambl OuoTpaHc(opMaruu.
OOpasoBanue (apMakKoJOTUYECKH aKTHBHBIX MeTabonuToB. MHaktuBamms. Metabonmsm u

TOKCUYHOCTh. ~ OCHOBHBIE  MyTH  OHOTpaHcQOpMaIMM  YYXKEPOJHBIX  COETUHEHHIA.
Metabonnueckue MpeBpalleHus, KaTalu3upyeMble MUKPOCOMAIbHBIMU (DepMEHTaAMH TIEUCHH.
AmmndaTtrueckoe u apOMaTH4YECKOe TUAPOKCUIINPOBAHUE. DONOKCUANPOBAHUE.

['unpokcunupoBanue, okucienue. [ezankunuposanue. JlezamunupoBanue. JlecynshupoBanue u
IpoYHre peaklUd MHUKPOCOMANbHOrO OKHucieHusd. Peakuuu konbiorupoBanHus. OOpa3oBaHue
KOHBIOTAaTOB C IIIOKYPOHOBOW KHCIIOTOM.

Paznen 3.

MeTo10510THsl CUCTEMHOTO XMMMKO-TOKCUKOJIOTMYECKOTo aHain3a. OCHOBHbIE HalpaBJICHMUS,
Henu M 3aaddl XUMHKO-TOKcuKojiorumdeckoro anamusa (XTA). OcHoBHble dTambl XTA.
Hanpapnennsiii 1 HenanpasineHHblii XTA. CKpUHHHTOBBIE U TTOATBEpKaatomue metoabl XTA.
DopMupoBaHUE MOJIOKHUTEIBHBIX U OTPULIATENbHBIX pe3yiabTaToB. OTOOp mpol y >KUBBIX JIUII.
Crioco6b1  panpcuduranmm obOpasna. OOBEKTH HCCIEIOBAaHHS MpPHU TPOBEICHHH CyaeOHO-
xummuueckoro ananmmza CXA. Ot6op oOpas3noB TpymHOro matepuaina npu mnpoBeaenun CXA.
[IpaBusia HampaBieHHs OOBEKTa HCCIECJOBAHMSI Ha aHaJIW3. YCIOBHUS TPAHCIOPTUPOBKU U
xpanenus.  KoHcepBupoBanue.  OJtambl  NPEAAHATUTHYECKOH  TOATOTOBKA  MPOOBI:
npeaBapuTesibHas 00paboTKa; THUAPOIN3 KOHBIOTHPOBAHHBIX META0OJUTOB; OSKCTPAKIHUS
(KUIKOCTh-)KUAKOCTHAs W TBepaodasHas, BBIOOp ONTHUMAIBHBIX YCIOBHM SKCTPaKLUM);
OUMCTKa; JepuBaTH3alus (BbIOOp peareHTa MJis JAepuBaTH3aluu). B3auMocBsi3b Mexny
COJIepKaHWEM TOKCHKAaHTa B aHAJIU3UPYeMOM OHOOOBEKTE W MHTEepIpeTalueld pe3yabTaToB
uccienoBanusi.  OCOOEHHOCTHM  METOAOJOTHMU  KIMHUKO-TOKCHKOJIOTMUYECKOro  aHajIu3a.
Ocobennoctu metogonorud XTA mpu ompenerieHnd HAPKOTHUKOB Y JKUBBIX JHUIl. Bpewms
BO3MOXXHOT'O BBISIBJIEHUSI 4acTO HCIOJb3YEMBIX HAPKOTHUYECKUX W ICHUXOTPOIHBIX BELIECTB U
HEKOTOPBIX HX METa0oIUTOB B Moue. CKPUHMHIOBBIE M IOJITBEPKAAIOLINE HCCIEeI0BaHUS.
[Toporu oOHapyxenus (cut-off) HApPKOTHYECKMX W TICUXOTPOIMHBIX BEIIECTB B MOYE.
OrpanuyeHuss Ha TPUMEHEHHE MOYM U KPOBH B KauecTBE OOBEKTOB HCCIEIOBaHUS.
ATnbTepHAaTUBHBIE OOBEKTHI JUISI ONpPEAETICHUS] HApKOTHUKOB: BOJIOCHI, HOTTH U MOTOXHPOBBIE
BbIJIeJIEHUST KOKU. OCOOEHHOCTH aHaiM3a OOBEKTOB HEOMOJIOTHYECKOIO MPOMUCXOXKJIEHHUS Ha
Hanuuue HapkoTuKoB. OcoOeHHocTH wuHTepnpeTauuu pesynpbratoB XTA. OOGecnedenue
KauecTBa aHalv3a W Haajexamias mgabopatopHas mnpaktuka. [lpunmumsr GLP B pabote
COBPEMEHHOM 1abopaTopuu.

TeopeTuueckne OCHOBBI METO/I0B, IPUMEHSEMBIX NPH UCCIIEOBAHUN 0OBEKTOB OMOJIOTHUYECKOTO
IMPOUCXOXKACHUA. MeToabl HcClaeloBaHUus OOBEKTOB OHOJOTHYECKOTO IPOUCXOXKICHUS.
Bo3MoxHOCTH ¥ OrpaHMYEHHMs COOTBETCTBYIOIIMX METOJIOB HCCIEIOBaHUS, 00JacTb UX
NpUMEHEHUs U UHPOpMaTUBHOCTb. OOBEKTHI, MOABEprarouecs 0013aTeIbHOMY UCCIEI0BaHUIO
MPU XUMHUKO-TOKCUKOJIOTHYECKUX UCCIEI0BAHUIX. METO/Ibl UCCIIEA0BAHUS: MIPEABAPUTEIIbHbBIE U
MOJITBEP K TAIOLITHE.

Paznen 4.

UccnenoBanne Ouomarepuana Ha HajlMyue HAPKOTUYECKHUX CPEJICTB  PAaCTUTEIHHOTO
npoucxoxaeHus. OOmas XapakTepuCTHKa TPYIMI ONUATOB, KAaHHAOMHOWIOB, KOKaWHA.
PacnpocTpaneHHOCT W TpPUYMHBI  OTpaBlIeHUWH. TOKCMYECKHEe J03bl M TOKCHYECKHE
KOHIIGHTPAllMM, B3aUMOCBA3b C  TOKcMdeckuM  dddextoM. [loaroroBka  0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIEIOBaHUS (BHYTPEHHHE OPIaHbl, TKAaHU, KPOBb (1€JIbHAsI KPOBb,
CBIBOPOTKA, TUIa3Ma), Mo4a, JuMda, CII0HA, BOJOCHL, HOI'TH, AMATU3AThl, TPOMBIBHBIE BOJBI U
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T.11.). CKpHHUHTOBBIE U MOATBEPKIAIOIINE METOABI UCCIEAOBAHMS TIPU aHAJIN3€ HAPKOTUUYECKUX
CPEIICTB PaCTUTENBHOIO IPOUCX0XkAeHUs. IHTeprperanus pe3yabTaToB.

HccnenoBanne Ouomarepuana Ha HaJUYME HAPKOTHYECKUX CPEACTB, ICUXOTPOMHBIX U
CHWJIbHOJICHCTBYIOIINX BELIECTB CHHTETUYECKOro MpoucxoxaeHus. OOmas xapaKTepuCTHKa
rpynm omnuaroB, OapOuUTypaToB, O€H30Ma3ENUHOB, (EHOTHA3UHOB, (EHUIATKUIAMUHOB,
"crmaiicoB". PacpocTpaHEeHHOCTh M MPUYUHBI OTpaBiIeHUU. TOKCHYECKHE HO3bl U TOKCHUYECKHE
KOHIIGHTPAllMM, B3aUMOCBA3b C  TOKcH4YeckuM  dddextoM. [loaroroBka  0OBEKTOB.
XapakTepucTuka 00bEKTOB UCCIIeIOBaHUs (BHYTPEHHHE OpPraHbl, TKaHU, KPOBH (ILI€JIbHAS KPOBb,
CBIBOPOTKa, IJIa3Ma), MoYa, JiuMda, CIIOHA, BOJIOCH, HOTTH, AUATU3ATHl, TPOMBIBHBIC BOJbI U
T.4.). CKpUHUHTOBBIE U MOATBEPKAIOLINE METOAbl UCCIECOBAHMS MPU aHAIN3€ HAPKOTHYECKHUX
CPEICTB, NCUXOTPOIHBIX U CUJIbHOJEHCTBYIOIIUX BELIECTB CHUHTETUYECKOTO IPOUCXOXKICHUS.
WuTepriperanus pe3yabTaToB.

4. O0beM y4eOHOH AU CHUILIUHBI

. B 3auernbix | B akaaem.
Buabl yueOHoii padoThl
eIMHHUIAX yacax
O01as TPYA0€eMKOCTh JMCHUILIHHBI 110 Y4e0HOMY IJIAHY 3 108
AyIHTOPHBIE 3aHATHUSI: 1,8 64
Jlexnuu 0,9 32
[TpakTH4yecKkue 3aHATHS 0,9 32
CamocTosiTe/ibHasA padoTa: 1,2 44
Bujx koHTpOJIS: 3a4ér ¢ oneHkoM
Buabi yueoHoii paéotnl B sauerupix B acrp.
eIMHHUIAX yacax
O01as TPyA0eMKOCTh JMCUUILIHHBI N0 Y4e0HOMY IIAHY 3 81
AYyIHTOPHBIE 3aHATHUS: 1,8 48
Jlexrun 0,9 24
[TpakTHUYeCKHE 3aHTH 0,9 24
CamocrosiTesibHas padoTa: 1,2 33
Bujx koHTpOJIS: 3a4éT ¢ omeHkKoM

AHHOTanus pabodeii mporpaMMbl TUCITUTITMHBI
«XUMHS ¥ TEXHOJIOTUSI ATPOXUMHUYECKHUX COeTUHEHM D)

1. Heab AuCHUNIHHBI:

— ¢dopmupoBaHre y OOydarolUXcs CHUCTEMAaTU3MPOBAaHHBIX 3HAHMW O METOJax CHHTE3a,
TEXHOJIOTHSIX TOTyYeHHS, MEXaHU3MaxX JACHCTBUS U MPUMEHEHUH arpOXUMHUYECKUX MPernapaTos,
MOBBIINICHUE TPOPECCHOHANBHBIX KOMIIETCHIIMH B 00JIaCTH TIOJNYYEHUS W HWCIOJb30BaHUS
COBpPEMEHHBIX OMOJOrHYECKHU AKTUBHBIX BEIIECTB CEJIbCKO-XO03IHCTBEHHOTO u
BETEPHHAPHOTOHA3HAYCHHUS.

2. B pe3ysibTaTe n3yueHus JMCHUIJIMHBI 00y4YalOMiics O MporpaMmme
CHeNHAJINTETA 0 KeH

Obnadams CIETYIONTUMA KOMITETCHITHSIMU:

dopMupyeMble KOMIIETEHIIUU NHaukaTopbl 10CTHKEHUS] KOMIIEeTeH UM
YK-4. Criocoben npumensats coBpemeHHble]Y K-4.2. CocraBisier, nepeBouT U
KOMMYHHKATHBHBIE TEXHOJOTHH, B TOM YHCIEpPEIAKTHPYET pa3IMIHbIC aKaJIeMHUIECKUE

HAa  MHOCTpaHHOM(BIX)  sI3bIKe(ax),  AIATEKCTHI (pedeparsl, 3cce, 0030pbl, CTaThU U T.1.
AKaJIEMHUYECKOT0 u npodeccuoHanbHOro
B3aMMOJICHCTBUS

YK-8. Cnocoben coznaBate u mopnmepxkuBatbYK-8.1. Anammsupyer ¢akTopsl BpEIHOTO
0e30IacHEIE YCIOBUA KU3HCACATCIIBHOCTHU, BBJIUSIHUA DJIEMCHTOB CpCabl obuTanusl
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TOM YHMCJIC ITPHU BOSHUKHOBCHUH IIpeBBI)I‘IEElI‘/’IHBIX(TCXHI/I‘ICCKI/IX CpEacTB, TCXHOJIOTHYCCKHX]

CUTyalun [POLECCOB, MaTepHaJIOB, 3IaHUN 51
COOPYKCHMM, TNPUPOJHBIX W  COLHUAJIBHBIX
SIBJICHUI )

VK-8.2. UnenTudunupyer onacHsle ¥ BpEIHBIC
(akToppl B paMKaxX  OCYIIECTBISIEMON

MeSTeIIbHOCTH
IK-1-u Cnocoben mmanupoBats padory ullIK-1-n.1 Cocrasnser o0 IU1aH
BBIOMpATh  aJeKBaTHBIE METOJIbl  PEUICHUSAMCCICIOBAHMS U JCTAIbHbBIC IUIAHBI OTAEIbHBIX]
HAy4IHO-UCCIIEA0BATENbCKUX 3a1a4 BCTaIHii

BbIOpaHHOW 00JacT XHMHUH, XUMHUYECKOU
TEXHOJIOTUH WM CMEKHBIX C XMMHEH HayKax
IIK-2-u  Cnocoben mnpoBoauth mnareHTHO-IIK-2-H.2 AHanmu3upyer | 000061IaeT,
MH(GOPMALIMOHHBIE UCCIICAOBAHMS B BHIOPAHHOMPE3YyNbTaThl MATEHTHOTO IMOMCKAa MO0 TEMaTHUKE
00J1aCTH XUMHH W/WIIM CMEKHBIXHAYK MpoeKkTa B  BBIOpaHHOW o0JacTM  XUMHH
(XMMHUYECKOM TEXHOIOTHH)

B pe3ynbrare nzyueHuss AMCUUIIMHBI 00 yYaOLIUICS T0JKEH:!

3namo:

- COBPEMEHHbBIE TEHACHIIMU Pa3pabOTKU U IPUMEHEHHSI arpOXUMHUUYECKUXIIPENIapaToB;

- 001acTH MPUMEHEHU S, KJTaCCU(UKALIUIO arpOXHUMUYECKUXIIPENapaToB;

- IOPUHLMIIBI U METOJbl Pa3pabOTKH OMOJOTMYECKH AKTUBHBIX BELIECTB C 3aJaHHBIMU
CBOMCTBAMH;

- OCHOBHBIC KJIaCChl M UX IIMPOKO IMpPUMEHSEMbIe IpeJCcTaBUTeNel repOULUIOB, peryJis-
TOPOB POCTA, UHCEKTULIUAOB,DYHI ULIUIOB.

Ymems:

- aHaAJM3UPOBaTh PA3IMYHBIE METO/Abl CHHTE3a arpoXMMHMYECKHX MpenaparoB, BbIOpaTh
Han0oJiee TEXHOJIOTHYECKH TPUMEHUMYIO CXEMY MOJTY4YEHUs AeHCTBYIONIETOBEIECTBA;

- 000CHOBAaTh MPUMEHEHHE pA3IUYHbIX KJIACCOB AarpoOXMMHUYECKHX IpenapaToB B
3aBUCHUMOCTH OT OCOOEHHOCTEW MPUMEHEHUs, BU/1a BPEIOHOCHBIX OPraHU3MOB, BOSHUKHOBEHUS
PE3UCTEHTHOCTH;

- [0 XUMHYECKOW CTPYKTyp€ COEOUHEHHS BBISIBUTH (apMako(opHble (QparMeHTbl U
000CHOBAaTh MEXaHMU3M JIEHCTBUS arpOXUMUYECKUXIIPENapaToB.

Bnaoemu:

- METOJJaMH CHHTE3a IIWPOKO MPUMEHsEMbIE NpPEACTaBUTENEH repOUIUOB, PEryIsITOPOB
pocTa, THCEKTUIN10B, () yHT ULIUIOB;

- HNPUHIUIIAMHU pa3pabOTKH COBPEMEHHBIX TEXHOJIOTMM arpOXMMHUYECKUXIIPENapaToB.

3. Kparkoe coep:kaHueKypca

Beenenus. OcCHOBHBIE COBPEMEHHbIE TEHACHIIMM B CO3JaHUM U MPUMEHEHUU arpoOXUMHUYECKHUX
npenapatoB. Kiaccudukanus arpoxuMudeckux npenapatoB. OCHOBHBIE METOABI U IOAXOJbI
npu pa3pabOTKEe HOBBIX arpoXMMHUYECKHUX TmpenapartoB. CBs3b CTPyKTypa — aKTHUBHOCTbD,
MOJIEKYJISIPHOE MOJEIINPOBAHHUE.

®uToakTUBHBIE coeMHeHus. ['epOounniHbie npenapatel, Hapymatonme GotocunTes. BemecTsa,
OJIOKMpYIOIIE TPAHCHOPT 3JIEKTpOHOB B (oTtocucreme I, akumenTopsl >IEKTPOHOB B
dorocucreme 1. BemiectBa, Hapymaromue OMOCHHTE3 M (YHKIIMOHHPOBAHHE XJIOPO(DUILIOB,
raieHue CUHITIETHOro Kuciopoaa. doTo-nuHaMuyeckre reponuabl

@uTOrapMoHb! ¥ UX aHAJIOTU. APUIOKCUYKCYCHBIE KHCIIOTBI U APYTrUe CUHTETHUYECKUE ayKCUHbI
U aHTHAYKCUHBL. TEeXHOJIOTHS TONyYeHHs, POJb XJIOPHUPOBAHHBIX JUOECH30MOKCHHOB Kak
HKOTOKCUKAHTOB. [ MOOEpeUTHHBI U peTapIaHThl. DTHJICH U €T0 00pa30BaHUE B PACTECHUSX.
[epOunuapl ¢ aHTUMETAO0ONIUTHBIM MEXaHM3MOM JeicTBusi. PocHOHOMETHI-TIAMIMH H
MEXaHHU3M €ro repOUIUAHOTO AeHCTBUS, CYIb(OHUITETePIIIMOUYEBUHBI. [ MoocuHaT aMMOHUS,
CHHTE3, TepOUIIIHAS aKTUBHOCTDh U TOKCUYHOCTb.
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WNHucekroakapunuasl.  MHcekTOoakapuiuasl M HMX  pOlIb B CEIBCKOM  XO3SMCTBE.
Xnopoprannueckue nHcektuumabl, JJIT u ero ananoru. [IupeTprHbl 1 NTUPETPOUIBI, MEXAHU3M
WHCEKTUIUAHON aKTUBHOCTH, OMOPAIIMOHAIBHEIN IMOAXO0/ K CTPYKTYpPE MTUPETPOUIOB.
[Tonuxyioprnpous3BoIHbIE reKcaxJiopa, MIPOU3BOJIHBIC MEePXJIOPLHUKIONEHTAINEHA.
DKOJIOTUYECKUE TOCIEACTBUS MPUMEHEHUSI TEPCUCTEHTHBIX XJIOPOPTaHMYECKUX MpernaparosB.
I"AMK-epruueckue HHCEKTULINIbl. HUKOTMH 1 HEOHUKOTHUHOUIbI. AHAJIOTH HEPEUCTOKCHUHA.
®dochopopranndeckue MHCEKTUIMABI U MHTHOUTOPBI XOIuHACTepa3sl. Kapbamarel Perymstopsl
pocTa M pa3BUTHSI HACEKOMBIX, HHTUOUTOPHI OMOCHMHTE3a XUTHUHA, FOBEHOUIbI

u skau3onabl. llpumenenue depoMoHoB. buonormdeckue cmocoObl GOpPHOBI C HACEKOMBIMHU
BpPEAUTEIISIMHU.

OyHrunuapl 1 aHTUMUKOTUKH. CpenctBa OOpbOBI C MAaTOTEHHBIMH TpUOaMU: (YHTULUABI U
AHTUMHUKOTUKH. MHKOTOKCHHBI M POJb (YHTUIUIOB B COXPAHEHUH CEJIbCKOXO3SHCTBEHHON
nponyknuu. KOHTakTHbIE ¥ CHCTeMHbIe (QYHTUIUABL. Menbcoaepxkamue (YHTUIAIBL.
Hutnokapbamarsl. [IpousBoanHble mepxiopMmepkanrtaHa. BemecTBa Hapylarolue pasidyHbie
CTaJIUA OKHUCITUTENBLHOTO (hocopmmmpoBanus. [ erepunkapOoanmmmasl. CTpoOWIypuH U €ro
aHasiorn. BemectBa Hapymamoomue OWOCHHTE3 HYKJIEHMHOBBIX KHUCIOT. AlWIaTaHUHBL
OxkcurupumuanHbl.  WMHrHOuTOpel  MuTo3a. beHsmmmmazonsl. BemecTBa, Hapymiaroomue
OuocuHTe3 JprocrepuHa. TpuazonbHbIE W HUMUA30JIbHbIE (GYHTUIUABI U AHTUMUKOTHKHU.
BemectBa Hapymaromuye CHHTE3IUIUI0B

4. O0beM y4eOHOMIMCIUIITTHHbI

. B 3ayernnix | B akaagem.
Buabl yueOHoii padoThI
eTMHHUIAX yacax
O01as TPyA0eMKOCTh JMCUUILIHHBI 110 Y4e0HOMY ILIAHY 4 144
AYyIHTOPHBIE 3aHATHUSI: 2,2 80
Jlexnu 0,9 32
[IpakTHueckue 3aHATUS 1,3 48
CamocTtosiTesibHAasi padoTa: 0,8 28
Bua KOHTPOJISA: IK3aMeH 1 36
Buab1 yueoHoii padoTnl B sauernrx B actp.
eTMHHUIAX yacax
O0mas TPyA0eMKOCTh JMCIHUIIJIMHBI 110 Y4eOHOMY IUIAHY 4 108
AyIMTOpPHBbIE 3aHATHS: 2,2 60
Ulexmun 0,9 24
[TpakTHUYeCKHe 3aHITH 1,3 36
CamocTosiTe/ibHasA padoTa: 0,8 21
Bua KOHTPOJIA: IK3aMeH 1 27

AHHOTanus padouye mporpaMmsbl TUCIUTITAHBI
«XuMHA 1 OM0JI0THYECKAS] AKTUBHOCTD 3JIEMEHTOOPraHUYeCKUX COeTUHEHM D)

1. Heab qucUMIUIMHBI: - GOPMHUPOBAHUE Y CTYJCHTOB CUCTEMAaTU3WPOBAHHBIX 3HAHUN U
MPAKTUYCCKUX HABBIKOB, IMTO3BOJAIOMIMX PEIIAaTh TEOPCTHYCCKUE W IPAKTHYCCKUC 3aJdadu
MIOJIyYEHUSI M3BECTHBIX M HOBBIX OPraHWYECKUX U AJIEMEHTOOPTaHWYECKUX COENMHEHUN IS
NPUMCHCHUA HX B PA3JIMYHBIX HAYYHO-TCXHHYCCKUX 0o0JacTaxX. 3HaHI/I$I, an/Io6peTaeMLIe
CTYJEHTaMH B IIPOLIECCE OCBOEHUS 3TOrO Kypca, MCIONb3YIOTCS CTYA€HTaMH B Hay4dHO-
HCCIIEIOBATENILCKON  AESITENbHOCTH U (OPMHPYIOT KOMIETEHIIMH B O00JIaCTH CHHTe3a
OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

[Tpyu W3NM0XKEHNUU AUCHUIUIMHBI 0co00€ BHMMAHUE YIENSIeTCsd M3YYEHHUIO POJIM U MeTabonu3ma
CTaOWJIBHBIX OPraHMYECKUX COEIMHEHUH ¢ TeTepoaroMaMy B JKMBOHM MpHpoJe, a TaKkxke
BOIIpOCaM IMPAKTUICCKOr'0 UCIIOJIb30BaAHUA 3JICMCHTOOPTaHNYCCKUX COG)IHHGHI/IfI.

2. B pesyabTaTe H3ydeHHs JMCHHMIIJIMHBI 00y4alOIIUIICA 10 NPOrpaMMe CreluaaTuTeTa
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JTOJI2KEeH:
Obnadams CleTyIOUUMU KOMITETCHIIUSIMU:

dopMupyeMble KOMIETEHITUN

NHauKkaTopbl J0CTHKEHUsT KOMIIeTeHIUIA

VYK-4. CnocoGeH MNpUMEHSITh COBPEMEHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTUH, B TOM YHCIIE
Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), TUTS
AKaJIeMUYECKOTO u npo¢eCCUOHATLHOTO
B3aUMO/ICHCTBHUS

'YK-4.2. CocraBisieT, IepeBOIUT U
PENaKTHPYET PA3IMYHBIC aKaJEMUYCCKIEC
TeKcThI (pedepatsl, 3cce, 0030pbl, CTAThHU U T.I.

YK-8. CnocobeH co3gaBath W TOJIJIEPKUBATH
0e30macHbIe YCIOBUS JKH3HEICSTENbHOCTH, B
TOM YHMCJIE TP BO3HUKHOBEHUH YPE3BbIUAITHBIX
CUTyaLui

YK-8.1. Amnamusupyer
BIMSHUS  SJEMEHTOB
(TEXHUYECKUX  CPEICTB,
[POLIECCOB, MaTepHajIoB,
COOPYKEHMI, IPUPOJHBIX
STBIICHHIA )

YK-8.2. Unentudunupyer onacHble U BpPEIHbIC
(akToppl B paMKax  OCYILECTBIIsIEMOH
IesITeTbHOCTH

(bakTopsl  BPEIHOTO
cpenbl oOuTaHus
TEXHOJOTHYECKHUX
3TaHUN 51

n COIIMAJIbHBIX]

I[IK-1-u Cnocoben mnnaHupoBaTh paboTy U
BHIOMPATh  aJIeKBaTHBIE  METOJbl  PEIICHHUS
HAY4YHO-MCCIIE0BATEIBCKUX 3a1au B
BHIODAaHHOW  OOJIACTH  XWMHH, XHUMHYECKOU
TEXHOJIOTHH WJIM CMEXKHBIX C XUMHEH HayKax

MK-1-n.1 CocraBisieT oomui ILIaH]
WMCCIIEIOBAHUS U JeTalbHbIE IIJJaHbl OTIEJIbHBIX|
cTagui

IK-2-u CnocobeH MNpPOBOJAWTH MATEHTHO-
MH(OpPMaLlOHHBIE UCCIIEJIOBAHUS B BHIOpPaHHOM
00J1aCTH XUMHH W/UIIM CMEKHBIXHAYK

MNK-2-u.2 AHanuzupyet u 0000111aeT]
pe3yJabTaThl MATCHTHOTO TIOWCKA IO TEMAaTHKE
MpoeKTa B  BBIOpAaHHOM 00JacCTH  XHUMHHU
(XMMHUYECKOM TEXHOJIOTHH)

B pe3ynbrare nzyueHus: AMCUUITINHBI 00 yUaIOLIUICS TOJIKEH:

3namo:
CrocoObl TMONYYeHUS W XHUMHUYECKUE

CBOMCTBa MCETAJJNIOPTaHUYCCKUX COGI[I/IHGHI/II\/’I,

q)OC(I)OpOpFaHI/ILICCKI/IX COEIMHEHUM U OpTraHUYCCKUX IMPOU3BOAHBIX MBIIIBAKA, CCPLI U CCIJICHA,

OCHOBHBIC MEXaHU3MBbI
AIIEMEHTOOPTaHUYECKUMHU COCTUHEHUSIMU U
KHUCIOT docdopa;
Ymems:

HUCIIOJIB30BaTh 3JI
PEarcHTOB OPraHN4YC€CKOIOCUHTE3A,

OLICHUBATb

IIOoTC

MHTMOMPOBAHHUS

KU3HEHHO  BaXHBIX  (PEpPMEHTOB
AHTHUMETA0OIUTHOTO JIEHCTBUS TPOU3BOTHBIX

CMCHTOOPIraHNMYCCKUE COCIUHCHHA B Ka4YC€CTBC

HIOUAJIbHYTO OITIACHOCTD pa6 OTBI C

SJICMCHTOOPIraHNYCCKUMHN COCANHCHUSMU, BBISIBJIATD TOKCO(I)OpHBIe u (bapMaKO(I)OpHLICF PYUIIBI;

IMPOrHO3MpOBAaThL MECTOABI CHHTE3a H
rerepoaToMamu;

CBOWCTBAa COOTBETCTBYIOIIUX COCIUHEHUN C

Ha OCHOBAaHUHU CTPOCHUA BHCKTpOHHOﬁ 000JI0UKH rereépoaroMa OICHNUBAThL PCAKIIMOHHYIO

CIIOCOOHOCTH U CTA0MIIBHOCTh COOTBCTCTBYIOIINX OPraHUYCCKUX MPOU3BOJHBIX 3JICMCHTOB,

Bnaoemo:

KJ'IaCCI/I(bI/IHI/IpOBaTB SJIEMECHTOOPTaHNYCCKUEC COCTUHCHU A.

HOMEHKJIATYPOH DJIEMEHTOOPTaHUUECKUX COSTUHEHU;
HaBBIKAMH OHWOPAITMOHATIBHOTO TMOAXOAa K KOHCTPYMPOBAHHUIO HOBBIX OHOJOTHYECKU

AKTUBHBIX COG)II/IHCHI/Iﬁ, BKJIIOYAIOOIUX I'€TCPOATOMBI,

METOOJIOTUEN BKIIIOYEHHS 3JIEMEHTOOP
COEZIMHEHUH ¢ TpeOyeMBIMU CBOMCTBAMHU.
3. Kpartkoe conepkaHHeTUCIUITIIHBIL:

TaHUYECKUX COCOUHEHHH B CXEMbI MOJIYyYCHHUA
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Beenenwne. IIpenver u 3HaueHWe Kypca AJsi MOATOTOBKM CIEIMATIMCTOB B OOJIACTH CHHTE3a
ouosornuecku akTUBHBIX BemiecTB (BAB). Dnementoopranmueckue coegunenus (O0C) B
KauyecTBE MPOMEKYTOUYHBIX NMPOAYKTOB B Xxumuu BAB u B mpousBoacrtse nonumepon. D0C B
KauecTBe  KaTanu3aTopoB. OCHOBHbIE  CIOCOOBI  MOJYYEHHS  3JIEMEHTOOPTaHUYECKHX
COCIMHECHU.

Opranuyeckue MPOU3BOAHBIE METAUIOB MepBoi rpynmbl. CrocoObl MONyuyeHUsi, CBOWCTBA U
PEaKIMOHHASA CLIOCOOHOCTH JINTHIA-, HATPUN- U KATMHOPTaHWYECKUX COCINHEHHA.
Opranuyeckue MPOU3BOJHBIE METAIJIOB BTOPOW Tpymibl MarHuiopraHuyecKue COSAHMHEHHS,
CII0COObI TIOJyYEHUs], CBOMCTBA, UCIOIb30BAaHUE B OPraHU4YECKOM cUHTe3e. LluHKopranuueckue
coenunenusi, peakuus C.H.Pedopmarckoro. PryThopranuuyeckue coequHEHHs, CHOCOObBI
MOJTy4eHUs, ONOJIOTHYECKasi aKTUBHOCTD.

Opranuyeckne NPOU3BOAHBIE JIIEMEHTOB TpeTheil Tpymmbl. bopansl, »¢upsl O60pHOH U
OOpPOHOBBIX KHCIIOT, MX I[PUMEHEHHE B OpPraHUYECKOM CHUHTE3€. AJTIOMUHUHOpPraHUYECKHE
COETUHEHMUSI.

Kpemuuiioprannueckue CcoelMHEHUs, MpUpoAa CBs3ed, 00pa3yeMblX aTOMOM KpPEMHUS.
Ob6pa3zoBanue u paznoxenue SiC-cBs3eil. CHIMKOHBI U OMOJIOIrMYECKH aKTUBHBIE OPraHUYECKHUe
IIPOU3BOIHBIE KPEMHHUSI.

Opranuyeckue MPOU3BOIHBIE 0JIOBA U CBUHIIA, CIOCOOBI ITOJTyYEHHsI U CBOUCTBA.

Opraanyeckue nTpou3BoHbIe KUCIOT (ochopa. CoequHEHUS TPH- U TETPAKOOPINHHUPOBAHHOTO
atoma Qocdopa, crnocoObl MOTYYEHHs, XMUMHUYECKHE CBOMCTBA, NPUMEHEHHE B KadecTBe
peareHToB B OPTaHUYECKOM CHHTE3€. AHTHXOJIUHACTEpa3Hasi M aHTUMETA0OIUTHAS aKTHBHOCTD
OpPraHUYECKUX MPOU3BOIHBIX KUCIOT (ocdopa, MX MPUMEHEHHE B KauyecTBE MECTHINAOB U
dbapmcyOcTaHImii.

MBIIBSAKOPraHUYeCKUEe COEIMHEHUs, CIIOCOOBI TMOJyUYeHUsI M CBOMCTBA, OCHOBHON MEXaHHU3M
TOKCHYECKOTO IEUCTBHUS.

Opranuyeckre COEAMHEHHUS C aToOMaMM Cephl, KIacCU(pHKAIMs W HOMEHKIATypa, CIIOCOObI
obpaszoBanusi SC-cBsizeil. [IpuMeHeHHe cepaopraHUYecKUX COCAMHEHUH B OPraHUYECKOM
cuHresze. CoeuHEeHMs cepbl B KUBOH npupoie. CriocoObl MOTydYeHUsI U CBOWCTBA OPTaHUYECKUX
IIPOU3BOJHBIX CEJIEHA, POJIb CeJIeHAa KaKMUKPOAJIEMEHTA.

4. O0beM y4eOHOMIMCIUIIIHHBI

o B 3auerHbix | B akagem.
Buabl yueOHoii padorsl
eTMHMIIAX yacax
O0mas TpPyA0EMKOCTb JMCIHILIHHBI 10 Y4eOHOMY IVIAHY 4 144
AYyIUTOPHBIE 3AHATHUS: 2,2 80
Jlexnnun 0,9 32
[TpakTHUeckue 3aHATHS 1,3 48
CaMocTosiTe1bHasi padoTa: 0,8 28
Bu1 KOHTPOJISA: IK3aMeH 1 36
Buabl yueoHoii padoTnl B sauernpx B actp.
eTHHHIIAX yacax
OO0uast TPYA0eMKOCTh JHCHHMILUINHBI 10 Y4e0HOMY IVIAHY 4 108
AyIMTOpPHBbIE 3aHATHS: 2,2 60
Jlexiuu 0,9 24
[TpakTUYeCKHE 3aHITH 1,3 36
CamocTosiTe/ibHasi padoTa: 0,8 21
Buja KOHTPOJIA: YK3aMeH 1 27

AHHOTanus pabodei MporpaMMbl TUCIUTUTMHbI
«XuMHS OPraHNYecKNuX U THOPUIHBIX MAaTePHAIOB ISl 31eKTPOHUKH, POTOHMKH H CHCTEM
npeodpa3oBaHMs U 3alIACAHUS JHEPTHUI)
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1. Heab nucuuniuHbI:
— HU3ydeHHEe 0a30BbIX XMMHUECKUX, (PU3NYECKUX U PUZUKO-XUMHUYECKUX, B T.4. TOBEPXHOCTHBIX
U CTPYKTYPHBIX, aCIIEKTOB CO3/IaHUsI HOBBIX MaTEPHUAJIOB C 33JJaHHBIMU CBOMCTBAMH.

2. B pe3ysabTare u3y4eHus AUCHUIIMHBI 00yYAKOIIUICA 0 MporpaMmme
CICIHATHTETAXOIKEH
Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

@opMupyeMble KOMIIETEHIINH NuaukaTopsbl 10CTHKEHUSI KOMIIeTeH il
VYK-4. Cnocoben mnpumensath coBpeMmeHHbICY K-4.2. CocTaBiser, mepeBOAUT U
KOMMYHHKATHBHBIC TEXHOJIOTUH, B TOM YHCIEPEIAKTUPYET pa3InIHbIC aKaJCeMUUECKUE

Ha  WHOCTpPaHHOM(BIX)  s3bIKe(ax), JUISATEKCTHI (pedeparsl, 3cce, 0030phl, CTAThU U T.JI.
AKaJIeMUYECKOTO " poheCCHOHATBLHOTO
B3aUMO/ICHCTBHUS

YK-8.1. Amnamusupyer (HakTopsl BpEIHOTO
BIMSHHUSL ~ JJIEMEHTOB  CpeObl  OOMTaHHS
(TEXHMYECKMX  CPENICTB,  TEXHOJOTHYECKUX
MPOLIECCOB, MaTepualoB, 3aHUH u
COOPY)KEHHH, TMPHUPOTHBIX H  COIMAIBHBIX

YK-8. CnocobeH co3gaBath W TOIAEPKUBATH
0e30MacHbIC YCIOBHSl JKH3HEACATEIBHOCTH, B
TOM 4YHCJIC ITPHU BOSHUKHOBCHHUHN I-Ipe?uBI)I‘-IElI\/'IHI)IX

. STBIICHHIA )
CHTyatmn YK-8.2. Unentudunupyer onacHble U BPEIHbIE
(akTOpel B paMKax  OCYIIECTBISIEMOM
IesITeTbHOCTH
IMMK-1-u Cnocoben mnanupoBats padory ullIK-1-n.1 Cocrasinser o0 I1aH
BBIOMpATh  aJeKBaTHBIE METOJbl  PEUICHUSAMCCICIOBAHMS U JETAbHBIC IUIAHBI OTACIbHBIX|
HAyIHO-UCCIIE0BATEIbCKUX 3aga4 BCTa M

BBIODAaHHOW  OOJIACTM ~ XUMMH, XHMHYECKOH
TEXHOJIOTUH MM CMEKHBIX C XHMHEH HayKax
IIK-2-n  CnocoGen mnpoBoauTh mnareHTHO-IIK-2-n.2 ~ Anammsupyer u  006oOuiaer
MH(POPMAIMOHHBIE UCCIIEIOBAaHMS B BEHIOPAHHOMPE3YIbTaThl MATEHTHOTO IOMCKA MO TEMAaTHKE
00JIaCTH XMUMHMH W/UIIA CMEXHBIXHAYK NpoekTa B BbIOpaHHOW 00JacTH  XUMHH
(XMMHUYECKOM TEXHOJIOTHH)

B pe3ynbrare nzyueHus: AMCUUITINHBI 00 yYaIOLIUICS TOJIKEH:

3namo:

- OCHOBHBI€ MPUHIIMIBI U METO/IbI HAIIPABJICHHOTO JU3aiiHA MaTEPUATIOB ISl SJEKTPOHUKHU
Y DHEPTETUKH;

- B3aMMOCBS3M  MEXAY (U3MKO-XMMHUYECKHUMH CBOWCTBAMH MAaT€pUAIOB M UX
(GYHKIIMOHATBHBIMUA ~ XapaKTEPUCTUKAMH TMPUMEHHUTEIPHO K HCIOJB30BaHHUI0O B COCTaBe
KOHEYHOT'O IPOAYKTA.

Ymemo:

- MIPOBOJIUTh aHAJU3 BCEM COBOKYIMHOCTH HAyYHO-TEXHMYECKUX JIAHHBIX U YCTaHaBIMBATh
3aKOHOMEPHOCTH  THUINA  «CTPYKTYpa-CBOMCTBO»  NPUMEHUTEIBHO K  KOHKPETHOM
HCCIIEIOBATENILCKOM WJIM KOHCTPYKTOPCKOM 3a7aye;

- OCYIIECTBIISATH HAPABIECHHBIN JU3aifH MaTePHAIIOB C 33IaHHBIMHU (PU3UKO-XUMHUECKUMU,
CTPYKTYPHBIMH U DJIEKTPOHHBIMHU XapaKTEPHUCTUKAMHU.

Bnaoemu:

- HaBBIKAMHM TMPEJCTABIECHUS pPE3YJIbTATOB MCCIEIOBAaHUNA B YCTHOM (IIPE3CHTALINH,
Hay4YHBIC JOKIIAJbl) ¥ MUCbMEHHOU (0TUeThI) hopMax.

2. KpaTkoe coep:xaHuexypca

Mooyne 1. Puzuko-xumuyecKue 0CHO8bL MAMePUanI08e0eHUs

1. Beenenue
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2. IlonynpoBOAHUKH, METAJIJIBI U CBEPXITPOBOAHUKHU. CONpPSKEHHBIE U TPOBOAIINE MTOJIMMEPBI.
3. HekoTopble CTpaTeruu MOJIEKYJSIPHOTO HU3aliHA OPraHUYEeCKUX MOJIYNPOBOIHUKOB. JU3aiiH
conpsbkeHHbIX ouMepoB. Konnernus push-pull.

4. MonekynspHas M CyHpaMOJIEKYJIspHas CTPYKTypa OPraHUYECKUX IOJYHIPOBOJIHUKOB.
TpaHcnopT 3aps10B B CYyNPaMOJIEKYJIIPHBIX CTPYKTypax.

5. HekoTopble 3KCIEpUMEHTaIbHbIE METOJbl UCCIIEIOBAHUS 3apsI0BO-TPAHCIOPTHBIX CBOWCTB
OpPraHMYECKUX MOJIYIPOBOAHUKOB: IPEUMYILECTBA U HEJOCTATKH.

Mooynv 2. Mamepuansl 0151 51eKMPOHUKU

DJIEKTPOXPOMHBIE YCTPOUCTBA U AUCIIICH. DJIEKTPOHHAas Oymara.

Opranuyeckue 1nojieBble TpaH3UCTOPbL. [leyaTHas 31eKTpoHUKA.

['a3oBble M KHJIKOCTHBIE CEHCOPbl HAa OCHOBE OPraHWYECKUX IIOJIEBBIX TPaH3HCTOPOB.
DJIEKTPOHHBIN HOC U AJIEKTPOHHBIN S3BIK.

VYerpoiicTBa IaMsATH Ha OCHOBE OPTaHMYECKUX MATEpUAIOB

Opranuyeckue CBETOM3IYYaroINe JUO/IbI U JUCIUICH Ha UX OCHOBE.

Mooynv 3. Mamepuanst 015 sHepeemuxu

1.Oprannyeckas (otoBoibTanka. ColHeyHble OaTaped Ha OCHOBE CAMOYIOPSIOYHUBAIOIIUXCS
MOJEKYyIsIpHbIX ~ cucteM. ConmHeunsle  OaTaped Ha  OCHOBE  OKCHUIOB  METaJIOB,
CEHCUOUTN3UPOBAHHBIX KPACUTEISIMHU.

2. Opranu4eckue CoJHEYHbIe OaTapeu.

3. 'uOpunnas GHoTOBONbTANKA: «IIEPOBCKUTHBIE» COJHEUHBIE OaTapeu W yCTPOMCTBA HA OCHOBE
HAHOKPUCTAVIOB HEOPraHWYECKUX IOIYINPOBOAHUKOB, CTAaOMIM3UPOBAHHBIX OpPraHUYECKUMU
JUraHaaMu (KBaHTOBBIE TOYKH )

4. OpraHuueckue Marepualbl JJsl 3alacaHus SHEPruu: MeETaJI-MOHHBIE AaKKyMYJSTOpPBI U
CYNEPKOHICHCATOPHI.

5. IlogBeneHue UTOroB M aHAJIN3 NEPCIIEKTUB

4. O0beM y4eOHOMIMCIUIIIHHBI

. B 3auernnix | B akaagem.
Buabl yueOHoii padorsl
eIMHUIAX yacax
O0mas TpPyA0EMKOCTh JMCIHILIMHBI 110 Y4eOHOMY IVIaHY 4 144
AYyIUTOPHBbIE 3AHATHUS: 2,2 80
Jlexnuu 0,9 32
[TpakTHUeckue 3aHATHS 1,3 48
CaMocTosiTe1bHasi padoTa: 0,8 28
Bua KOHTPOJISA: IK3aMeH 1 36
Buabl yueoHoii padoTnl B sauernrx B actp.
eIMHUIAX yacax
O0mas TPyA0eMKOCTh JUCHHUIIIMHBI 110 Y4eOHOMY IUIAHY 4 108
AyIMTOpPHBbIE 3AHATHS: 2,2 60
Jlexmu 0,9 24
[TpakTHUYeCKHe 3aHATHS 1,3 36
CamocTosiTe/ibHasi padoTa: 0,8 21
Buja KOHTPOJIA: IK3aMeH 1 27

4.5. IlpakTuka
4.5.1. O6s3aTeabHast 4YacTh
IIpou3BojacTBeHHAsI MPAKTUKA: TEXHOJIOTHYECKASNPAKTHKA
1. Henp NpakTHKU — MPAKTUYECKOE HM3YYCHHE TEXHOJIOTUW MPOU3BOJACTBA (DU3MOIOTHUECKHU
AKTUBHBIX COCTUHCHHI: arpOXMMHUYECKUX, JIEKAPCTBEHHBIX IPEmapaToB W JIp., CTPYKTYPHI
OPEeInpHusITHs, METOJOB U OCOOEHHOCTEH YIpaBlEeHUS MPOU3BOJCTBEHHBIM MPOIECCOM.
dopmupoBaHrue y 00yYarOIIErocs CIIOCOOHOCTH OCYIIECTBIISATh TEXHOJOTHYECKUN IPoIiece
MIPOU3BOJICTBA PU3NOJIOTUYECKH aKTUBHBIX COCTMHEHUI B COOTBETCTBUHU C PETIIAMEHTOM.
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2. B pe3yabrarte
CTIEeNMATUTETAIOJIMKEH

MPOXO0KIEHUSI

Obnadams CleTyIONUMU KOMITETCHIIUSIMU:

NMPaKTHKH

odyyaomuiicias 1Mo mnporpamme

dopmupyembie KOMIIETEHIIHUT

NuaukaTopsl 10CTHKEHUST KOMIIeTeH il

YK-4. CriocobeH TpUMEHSTH COBPEMEHHBIC
KOMMYHHUKATHBHbIE TEXHOJIOTHH, B TOM 4HCIe[YK-4.2. Cocrasisier, HEPEBOIUT 7|
Ha MHOCTPaHHOM(BIX) sa3bIKe(ax), JUIPENAKTUPYET  pa3IM4HbBIE  aKaJAEeMUYECKUe
AKaJICMHYCCKOr0 u po(heCCHOHATBHOrOTEKCTHI (pedeparsl, 5cce, 0030pbl, CTaThU U T.J.
B3alMOJICICTBUS
'YK-6. CriocoOeH omnpenensTh U peaau3oBbiBaThy K-6.3. BricTpauBaer THOKYIO
MPUOPUTETH COOCTBEHHOW JESATEIBHOCTH HIPOPECCHOHATIBHYI0  TPACKTOPHIO,UCTIOIB3Ys
CIIOCOOBI €€ COBEpIICHCTBOBAHUS Ha OCHOBEMHCTPYMEHTHI HEMPEpPHIBHOIO 0Opa3oBaHUSs, C
CaMOOLIGHKM M O0pa3oBaHMs B TEUCHHE BCEUydETOM HaKOTIJICHHOTO OTIBITA
PKU3HU npodecCuoHaIbHOM JESITeIbHOCTH u
NMMHAMUYHO  W3MEHSIOMIUXCS  TpeOOBaHMMA
pBIHKA TpyJa
YK-8. Cnocoben co3naBate u mopnepxkuBarbYK-8.1. Anamusupyer ¢akTtopsl BpEeIHOTO
0e30MacHbIe YCIOBUS JKU3HEICATENIbHOCTH, BBJIMSHHUS ~ OJEMEHTOB  Cpedsl  OoOWUTaHus
TOM YHWCJIC P BO3HUKHOBEHUH YPE3BBIYANHBIX(TEXHHYECKUX  CPEICTB,  TEXHOJOTHYECKUX
CUTyaIui MPOILIECCOB, MaTepUasos, 31aHui u
COOPY)KEHHH, TMPHPOTHBIX H  COIHMAIBHBIX
STBJICHHIA )
OIIK-1.1. CucrematusupyeT U aHaJIU3UPYET
pe3yabTaThl ~ XUMUYECKUX  IKCIEPHUMEHTOB,
OIIK-1. Crniocoben aHAJIN3UPOBATh,HAOIIOICHUI, U3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl
MHTEPIPETUPOBaTh M 0000IIaTh pPE3yIbTaThIPAacyeTOB CBOMCTB BEIIECTB U MaTEPUAIIOB
DKCIIEPUMEHTAIbHBIXH pacuetHO-OIIK-1.2. [Ipennaraer AHTEPIIPETALIAIO
TEOPETUYECKUX pabot XMMHUYECKOHPE3yIbTaTOB COOCTBEHHBIX HKCIEPUMEHTOB U
HaIPaBICHHOCTH [PacYeTHO-TEOPETUIECKIX pabotc
MCIIOJIb30BaHUEM TEOPETUYECKUX OCHOB

TPaAUuIIMOHHBIX U HOBBIX Pa3acjiOB XMMHHU

OIIK-2. CnocobeH NpoBOAUTH XHMHUYECKUMN
HKCTIEPUMEHT C MCITOJIb30BAaHHEM COBPEMEHHOTO

OIIK-2.3. TIpoBoauT wuccienoBaHUS CBOWCTB
BEIIECTB W MATEPHAJIOB C HCIIOJH30BAHHEM

TCOPCTUUCCKHUE MCTOABI AJIA U3YUYCHUSA CBOMWCTB

00opynoBaHuUs, COOMIOAas HOPMBI TEXHMKHCOBPEMEHHOT'O HayYHOI0 00OpYI0BaHUS
0€30I1aCHOCTH
OIIK-3. CnocoGen mnpumenars pacuetHo-OIIK-3.1. Ilpumenser TteopeTHueckue u

MOJIYOMIIMPUYECCKHUE MOJACIN IIpU PCIICHUN

BEIIECTB M TMPOLECCOB C HX YYacCTHEM,B3aJay XUMHUUECKOW HampaBIeHHOCTH
MCTIONB3YS COBPEMEHHOE MPOrpaMMHOE

obecrieueHue u 6a3b1 JTAaHHBIX

Mpo(eCCHOHATBPHOTO HA3HAYCHUS

OIIK-4. Cnocoben mnanupoBath paboTelOIIK-4.1. Hcnons3yer ©0a30Bble 3HaHUSA B
XUMHYECKON HalpaBICHHOCTH, 00pabaThiBaTh M0OJACTM  MaTeMaTUKM M (U3UKH — T[pH
MHTEPIPETUPOBATh MOJYUYEHHBIE Pe3yJbTaThl CIUIAHUPOBAHUN pabor XMUMUYECKOH]
MCTIOIF30BAHUEM TEOPETUYECKUX 3HAHWHA HHAIPABICHHOCTH

MPaKTUIECKUX HaBBIKOB peleHus

MaTeMaTHYECKUX U PU3NIECKUX 3a]1au

OIIK-5. Criocoben ucnonb3oBathOIIK-5.2. Mcnone3yer  craHmapTHblE U
MH(pOPMALMOHHbIE 0a3bl JTAHHBIX MOPUTMHAIIbHBIE TPOTrPaMMHBIE IPOAYKTHI, MPHU
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QIanTHPOBaTh CYIIECTBYIOIIUE IPOTPAMMHBICHEOOXOUMOCTH aNaNTUPYsT MX U PELICHUS
MPOITYKTHI ISt peneHus 3aauBaia NpoecCuOHaIbHON e TETbHOCTH
Npo(ecCHOHATIBHON JESITENBHOCTH C Y4ETOM
OCHOBHBIX ~ TpeOOBaHMH  WH(POPMALMOHHOM
0e3011aCHOCTH

OIIK-6. Cnocoben npexacraBisate pe3ynbTaThllOIIK-6.1. [lpeacrasisier pe3yabTaTtbl paboTh B
npodeccHOHaNbHONW AEATENPHOCTH B YCTHOM MBHAE OTYeTa II0 CTaHAapTHOH ¢opMe Hal
NUCHbMEHHOW  (OopME B  COOTBETCTBUH  C[PYCCKOM SI3BIKE

HOpMaMH ¥  TOpaBWIAMH, [PUHSATBIMA B
npodecCHOHATLHOM COOOIIECTBE

B pe3ynbrare nzyueHuss AMCUUIIIMHBI 00 yYaIOLIUICS T0JIKEH:

3namop:
- TEXHOJIOTUYECKUE IPOLECCHIMOCHOBHOETEXHOJIOTHIECKOCO00PYI0BAaHHE, HUCIIOIB3yEMOE
B IIPOU3BO/ICTBE;
- OCHOBHbBIC HPHUHIUIbBI, METOAbI M (HOPMBI KOHTPOJII TEXHOJIOIMYECKOIo Ipolecca U
Ka4yecTBa MPOYKIIHH;
- OCHOBHBIC HOPMAaTHBHBIE TOKYMEHTHI M0 CTAHJAPTU3AINHA U CEPTHPHUKAINN TPOTYKIIHH
NPEINPUATHIA IO TPOU3BOJICTBY (PU3UOJIOTHUECKH AKTUBHBIX COEIMHEHHIA;
- PaBUIATEXHUKUOE3011aCHOCTUMIIPON3BOICTBEHHONCAHUTAPUH;
- OpPraHU3aLOHHYIO CTPYKTYPY MPEANPUSATHS.

Ymemo:
- UCMOJb30BaTh TEXHUYECKHE CpelICcTBa Ui M3MEpPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTUYECKOT0 MPOLECCa, CBOMCTB ChIPbs M MPOAYKLIUY;
- AQHAIN3UPOBATh TEXHUYECKYIOJOKYMEHTAIMIO,pEAIN30BbIBAThHAIIPAKTUKE TPEeOOBaHUS
HOPMAaTUBHOM TOKYMEHTAI1H.

Bnaoemp:
- METOJJaMH IPOEKTUPOBAHMSI TEXHOJIOTMYECKUX JIMHUW M MOA00pa TEXHOJIOTHYECKOTO
000py/10BaHus1, METOJaMH YIIPaBJIECHUS TEXHOJIOTMYECKUMHU MTPOLECCaMU MPOU3BOJICTBA;
- CHOCOOHOCTHIOUTOTOBHOCTHIOOCYILECTBIIATHTEXHOJIOTMUECKUIITPOLIECCB COOTBETCTBUU C
pErIamMeHTOoM.

3. Kpatkoe coaep:kanue NpaKkTHKH

HpOI/ISBOHCTBeHHaH IIpaKTUKa COCTOUT U3 JIBYX 3TAIIOB:
o 03HAKOMJIEHHE C TEXHOJIOTHEH MPOU3BOICTBA (PU3HOIOIMYECKH AKTUBHBIX COEIMHEHMI;
o IPAaKTUYECKOE OCBOEHHE TEXHOJOTMUECKUX IPOLIECCOB M METOJOB HMX KOHTPOJII Ha
KOHKPETHOM IIPEINPUITHU.
O3HakOMJIEHHE C TEXHOJIOTHEH OCYIIECTBIAETCS B BHJIE OKCKYpCHH Ha MNpeAnpHsTUs
cooTBeTcTByromero mnpoduis. [lpum mocemeHnn TPEANpUATHS YW O3HAKOMIICHHS C  €Tr0
NeSITebHOCThIO O0YYaIOLIUIiCS MOJDKEH coOpaTh Marepuan, HEOOXOAMMBIA Ui MOJArOTOBKH
OTYCTA 110 ITPAKTUKE.
OTueT 1o npaxkTHKe BKJIIOYAET:
HCTOPUYECKYIO CIIPABKY O IIPENIPUATHH;
HOMEHKJIATypy BBIIYCKa€MOH IPOIYKINH;
BHUBI 1 HOPMBI pacxoia CBIPhEBBIX MaTEPUAIIOB;
OTHCaHNE OCHOBHBIX TEXHOJOTHUECKUX MEPEIEITIOB MTPOU3BOJICTRA;
METOABI U CbOpMBI KOHTPOJIA TEXHOJOTHUYCCKUX IMPOIECCOB,
° MEPONPUITHSI TIO YCTPAHEHHUIO OTKJIOHEHUH (HapyllleHWH) pPEeKUMHBIX [apamMeTpoB
paboThl 000pPYIOBaHMS U TEXHOJIOTMYECKHX IPOLIECCOB.
[IpakTHyeckoe OCBOCHHE TEXHOJOTHYECKHMX IMPOIECCOB HAa KOHKPETHOM  IPEIIPUSTHH
06yanOIHHﬁCﬂ OCYHICCTBIACT B COOTBCTCTBUM C HHIAUBHUAYAJIbHBIM 3aJJdHUCM II0 IPAKTUKCE,
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KOTOPOC BKIIOYACT:

. U3y4eHHEe aCCOPTUMEHTA BbIITYCKaeMOM NMPOJYKIINHU, UX BHIOB U MapoK;

. tpeboBanus 'OCT P u npyroii HOpMaTUBHON JTOKYMEHTALUK K KaueCTBY BBIIyCKaeMOM
IPOTYKIHH;

. U3y4EHHE ChIPHEBBIX MAaTEPUAIOB U METOA0B BXOAHOTO KOHTPOJIS;

. U3y4eHHE MapaMeTpOB TEXHOJOTHUYECKOro MpoLecca, MPEeIyCMOTPEHHBIX B pErIaMeHTe,
U METOJIOB €r0 KOHTPOJIS;

o noapoOHOEe OMUCAaHWE BUAA M TUIMA O0OPYJOBAaHUS Ui OCYIIECTBICHUS KOHKPETHOTO
TEXHOJIOTUYECKOr0 IIPOLECCa;

. JefcTBUS 00CITYKUBAIOIIEr0 IIEPCOHANA IPY YPE3BbIYAHBIX CUTYaLUsAX.

HpI/I BBIIIOJITHCHUHU HWHAWBUAYAJIBbHOI'O 3aJaHusd CTYACHT JOJIKCH CO6paTB Marcepuajibl II0

CTPYKTYpPE IPEANPHUATHS, METOIaM YIIPABICHHSI, CUCTEME COBITAa TOTOBOW MPOIYKIIHH.

4. O0beM NPaKTHKHA

Buabl yueoHoii padoTnl B sax. B axan.
el. yacax
O01mas TPyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY ILUIAHY 3 108
CamocTosiTeJIbHAs padoTa: 3 108
CaMOCTOSITEIPHOE MTOJIyYCHUE U OCBOCHHUE 3HAHHIA, YMEHHI U HABBIKOB B 3 108
COOTBETCTBHUH C MPOrPaMMOK
Buj KOHTpOJISI: 3a4eT C OLEHKOI
Buab! yueoHoii padoThl B 3au. en. B actp.
yacax
O61masi TPyA10eMKOCTh MPAKTUKH M0 Y4eOHOMY IJIAHY 3 81
CamocTosiTeIbHAs padoTa: 3 81
CamMocToATeIbHOE TTOyUYeHHE U OCBOCHHE 3HAHUM, YMEHUN U 3 81
HABBIKOB B COOTBETCTBHH C TIPOTPAMMOM
Buja koHTpOJIS: 3a4eT ¢ OLCHKOM

HpOI/I3BOIICTBeHHaﬂ MNpaKTHKa: NPpEIUIIVIOMHAA IPAKTHKA

1. eJb NPaKTHMKH — 3aKpeIUIeHHE TEOPETUYECKUX 3HAHUH M MPAKTUYECKUX
HaBBIKOB, IOJIYYEHHBIX B IpOLEcce OOyYeHHsS MO TPOTrpaMMe CIEIHaIUTETa; MPHOOpeTeHHE
NPaKTUYECKOTO ONbITa PabOThl C MCTOYHHKAMU HAYYHO-TEXHHYECKOH HWH(pOpMaluu, OMbITa
MIOCTAaHOBKH ¥ BBITIOJHEHUS HAy4YHO-UCCIIEIOBATEIbCKUX M MPOEKTHBIX 3ajad; OBJIAJCHHE
METO0JIOTHEN U MeTo/laMH 00pabOTKH pe3yabTaToB MCCieI0BaHUs; OO, MOArOTOBKA U aHATIU3
MaTepHaJIoB MO0 TEMATHUKE BHIITYCKHON KBaTH(PUKAIIMOHHONPAOOTHI
2. B pesyabrarte no
CIeHHATUTETAT0/KEH::

NPOXO0KICHUSI NPAKTHKH  oOydarouuics nporpamMmme

Obraoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

DopmupyeMble KOMIIETEHIIUU NHauKaTopbl J10CTHKEHUST KOMIIETEeH Uil
YK-2.1 ®opMmynupyeT Ha OCHOBE ITOCTaBJICHHOM
npoOJeMbl TPOEKTHYIO 3aJady M CIocod ee
pElIeHUsT  4epe3  pealu3aluil0  MPOEKTHOTO
YIIpaBIeHUS

YK-2.3 [InaaupyeT He0OX0IUMBIE PECypCHI, B TOM
4KCIIE, C YUETOM UX 3aMEHIEMOCTH

'VK-2.4 Pa3pabarbiBaeT 1miaH peaau3aiyy MPOeKTa)

YK-2. CnocobGeH ynpaBisTh MPOEKTOM Ha|
BCEX ATAIaX ero )KU3HEHHOTO IHKIIa
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C MCIIOJIb30BaHUEM HHCTPYMEHTOB IITAHUPOBAHUS
YK-2.5 OcymecTBiser  MOHUTOPUHT  XOA4|
pealii3aiuy MPOEKTa, KOPPEKTHUPYET OTKIOHCHHUS,
BHOCUT [OIIOJHHUTEILHBIE WM3MEHEHHS B IUIAH
peali3aiuu IIPOEKTA, YTOYHSET 30HBI
OTBETCTBEHHOCTH YYaCTHHUKOB ITPOCKTA

YK-4. CnocoGeH NpUMEHSTh COBPEMEHHBIC

BO3HUKHOBEHHH YPE3BBIYAHBIX CUTYALIUI

KOMMYyHHKAaTHBHBIe TexHonoruw, B TOMYK-4.2. CocraBiser, MepeBOIUT U PEIAKTUPYET
YUCJIe Ha MHOCTPAHHOM(BIX) s3bIKe(ax), JIApa3IMvHbIC aKaJAeMHUYEeCKHe TEKCThl (pedeparTsi,
AKaJEeMUYEeCKOro ©  MpodeCCHOHATBHOropcce, 0030Pbl, CTaThU U T.I.
B3aUMO/ICHCTBHUS

YK-8.1. Amnamusupyer aKTOpbl  BPEIHOTO
YK-8. Cnocoben CcO3/1aBarh U Py b P pel

BITHSTHUS AJIEMEHTOB cpenbl oOuTaHus
MOJIJICP>KUBATH Oe3oracHbIe yCIIOBHS]

(TEXHUYECKHUX CPEJICTB, TEXHOJOTHYECKHX
PKHU3HEICATEIIbHOCTH, B TOM YHCJE TPy

[IPOLIECCOB, MAaTEpUAJIOB, 3AAHUA M COOPYKECHH,
[IPUPOJIHBIX U COLUAIbHBIX SBJICHUN)

OIIK-1. Cnocoben aHAJIN3UPOBATh,
MHTEPIIPETHPOBATh M 0000IIaTh pe3yIbTaTh]
OKCIICPUMCHTAJIbHBIXU PACUCTHOA
TEOPETHYESCKUX pabor XMMHYECKOH]
HAITPaBJICHHOCTH

OIIK-1.1. Cucrematuzupyer M aHaJIU3UPYET
pe3yIbTaThI XUMHAYECKHX HKCIEPUMEHTOB,
HaOIr0eHUH, M3MEpPeHUH, a TakKe Ppe3yJIbTaThl
[pacyeToB CBOMCTB BEIIECTB U MaTEPHAJIOB
OIIK-1.2. [Ipennaraer UHTEPIPETALNIO
pE3yIbTaTOB COOCTBEHHBIX OKCIIEPUMEHTOB H
PacyeTHO-TEOPETUYECKHX PAOOTC UCIIOJIb30BAaHUEM
TEOPETUYECKUX OCHOB TPAIUIMOHHBIX M HOBBIX
pa3ienoB XUMUU

OIIK-1.3. ®opMynupyeT 3aKIOYCHHUS U BBIBOJBI
10 pe3y/ibTaTaM aHalu3a JIMTEPAaTypPHbIX JaHHBIX,
COOCTBEHHBIX AKCHEPUMEHTAIBHBIX W PAaCYETHO-
TEOPETUYECKUX pabor XUMUYECKOH]
HaIpaBICHHOCTH

OIIK-2. CriocobeH MpoBOAUTH XUMHUYECKHUH
DKCTIEPUMEHT c UCTIOJIb30BaHUEM
COBPEMEHHOTO O00OpYAOBaHUs, COOIIO/As
HOPMBI TEXHUKH 0€3011aCHOCTH

OIIK-2.1. PaGoTaeT ¢ XUMHUYECKUMHU BEIECTBAMH]
C COOJIOZICHNEM HOPM TEXHUKHU 0€3011acHOCTH
OIIK-2.2. Hcnonb3dyeT  CyIIECTBYIOILIHE U
pa3pabaTbiBaeT HOBBIE METOAWKH TONYYCHUS H
XapaKTepU3alMy BEIIeCTB M MaTepHajoB s
pemeHus 3a1a9 NpoPecCHOHATBHON e TeTbHOCTH
OIIK-2.3. [IpoBoaUT HCCIEeI0BaHUS CBOUCTB
BEIICCTB M MAaTEPHAIIOB C UCTIOIH30BaHUEM
COBPEMEHHOI'0 HayYHOTr'0 000pYyJOBaHUS

OIIK-3. CrnocoGeH TpHUMEHSTh PacyeTHO-

TEOPETUYECKUE METOAbl JUId  HU3Yy4YCHUs
CBOWCTB BEIIECTB MW IPOIECCOB C UX
y4acCTHEM, HCIIOJIb3YS COBPEMEHHOE

MporpaMMHOe oOecTieueHre U 0a3bl JaHHBIX
npodecCHOHALHOTO Ha3HAUCHUS

OIIK-3.1.  ITlpumeHseT  TeopeTHYECKHE U
MOJYDMITHPUYECKHE MOJIENIM TIPU PEIICHUH 3aad
XMMUYECKON HaIpaBICHHOCTH

OIIK-4. CnocoOeH muiaHupoBath palbOTHI
XUMHUYECKON HaIlpaBJIEHHOCTH,
00pabaThIBaTh u HUHTEPIPETHPOBATH|
MOJy4YEHHBIE PE3yJIbTaThl C UCTIOIb30BaHUEM
TEOPETUYECKUX 3HAHWA W MPAKTUIECKHX|
HaBBIKOB  PELICHHS MaTeMaTHYEeCKUX MU
(bu3YecKuX 3a1a4

OIIK-4.3. WNutepnperupyer pe3yJIbTaThl
XMMUYECKUX HAOMIOJGHUH C HCIIOJIb30BaHHEM
(bu3NYECKUX 3aKOHOB U MPECTaBICHUN
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B pesynbpTaTe mpoxokIeHus MPaKTHKHA 00YJarOIITUICS JOJIKEH:

3namo:
- OCHOBBI OpTraHU3aIuU U METOJIOJIOTHIO HAYYHBIXUCCIICIOBAHUIA;
— COBPEMEHHBIC HayYHBIC KOHIICTIIIUU B 00JIACTH OPTraHUYECKOTOMATEPHUATIOBEICHUS;
— CTPYKTYpPY ¥ METOBI YIIPABICHHUS COBPEMEHHBIM IMPOU3BOJACTBOM BEUIECTB C 3aJaHHBIMU
XapaKTePUCTHKAM.

Ymemes:
— paboTaTh C HAyYHBIMH TEKCTaMH, IIOJIH30BAThCSI HAYYHO-CIIPABOYHBIM AarapaToM,
0OpPMIISTH PE3yJbTaThl HAYYHBIXUCCIICIOBAHMIA,
- WCITOJIH30BaTh MOJIYYCHHBIC TEOPETUUYECKUE3HAHUSIIATIPOCKTHPOBAHUS
TEXHOJIOTHYECKUX JIMHUN MPEANPUITHI XUMHYECKOU MPOMBIIIJICHHOCTH.

Bnaoemo:
- HaBBIKAMH CaMOCTOSTEJIbHOW Hay4YHO-HUCCIE0BATEIIbCKON JEATEIHbHOCTH, PabOTHl ¢
UCTOYHUKAMU Hay4HOU nH(popManuu, pedhepupoBaHusi HAyYHBIXITYOIUKAIIHIH;

3. Kparkoe conep:xaHue npeyIunJoMHORNIPAKTHKH

Temaruka NpeIIUIUVIOMHOM TNPAKTUKH CTYJIEHTOB CHEIHAJUTETa OIpEAeIseTCs
TEMAaTUKOH HX BBITYCKHOM KBaIM(DPUKALMOHHOM pabOTBl MU MOXKET HPOBOJUTHCS B Hay4HO-
HCCIIEIOBATEILCKOM HJIM MPOEKTHOM (opmare (IIpHU BBITOJHEHUH HAYYHO-HCCIIEIOBATEIHCKOM
WIN PaCYETHO-IIPOEKTHON paboThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckasi IpakTUKa IPOXOJUT B HAYYHbIX JIabOpaTopHsX,
TEXHOJIOTUYECKUX MOApa3AeIeHUAX, UH(OOPMAIIMOHHBIX LIEHTPaX HAay4YHO-HCCIIEI0BATEIIbCKOM
opraHu3anuu wiu B jabopaTopusix Bbinmyckaromed kadeapel PXTY um. JI. U. Menneneesa.
CryneHTbl 3HaKOMSTCA C TeKyled paboTod mabopaTopuu, OCBAaWBAIOT METOAbI CHHTE3a
MaTepUasoB, MPOBOIAT OTIEJIbHbIE (U3UKO-XMMHUYECKUE U TEXHOJOTMYECKHE HCIIbITaHUS,
NproOpETalOT HABBIKM MOMCKA HAyYHO-TEXHUYECKON MHPOpMaLuu U paboThl ¢ 6a3aMM J1aHHBIX,
Yy4acTBYIOT B 00pa0OTKe pe3ylbTaTOB UCCIEAOBAHMS U MTOATOTOBKU UX K MyOIHMKAIIH.

[IpennuruioMHass  NpakTHKa  CTYAEHTOB,  BBINOJIHSAIOIIMX  PacYeTHO-IIPOEKTHYIO
BBIIIYCKHYIO KBaIM(QUKALIUOHHYI0 paboTy, MNPOXOAUT B MPOU3BOJACTBEHHBIX I€Xax U
TEXHUUYECKUX OT/ENaX MPOMBINUIEHHOTO NpeanpusaTus. CTyIeHThl 3HAKOMATCSA CO CTPYKTYpOU
OPEeNNpUATHS, HOPMAaTHBHO-TEXHOJIOTHYECKON JOKYyMEHTaluel, perjiaMeHTaMHIIPOM3BO/ICTBA,
M3Yy4al0T CUCTEMY MEHEDKMEHTa M KadecTBa NpOAYKUMH. OCHOBHOE BHUMAHUE YIEIAETCS
PAKTUYECKUM BOMpPOCaM (YHKIIMOHUPOBAHUSA TEXHOJOTMYECKUX JIMHUN IPOU3BOJICTBA
OPOAYKIMH, MpoOjeMaM JUarHOCTUKHA Opaka rOTOBON MPOAYKIHMH M MEPONPHUSATHSIM IO €ro
YCTPaHEHUIO, BOIIPOCAM MHTEHCU(PHUKAIIMU padOThl TEIIIOTEXHUUECKUX arperaTosB.

Bo Bpems npoxoskaeHus NpeJAUIIOMHON MPAaKTUKU CTYAEHThI COOMPAIOT MaTepHabl MO
TEMaTHKE BBIMYCKHOM KBaJU(UKAIIMOHHOW pabOThl, aHAIM3UPYIOT MX, HAMEYalOT OCHOBHBIE
HalpaBJIeHUs U 33]a4u pabOThl, BBIPAOATHIBAIOT METOIOJIOTHIO PEIIEHUS 3TUX 3ajau.

4. O0beMNIPaAKTUKH

B 3au. |B akaxa.

Buabl yueOHoii padoThI
eIMHULAaX [Jacax

O6masi TpPyA0eMKOCTh NPAKTHKH MO Y4eOHOMY NJIAHY 9 324
CamocrosiTesibHas padora: 9 324
CaMOCTOSTEIbHOE TIOTy4YeHHE M OCBOCHUE 3HAHUI, YMEHUH U HABBIKOB B

COOTBETCTBUU C MPOrPaMMON 9 324
Buja koHTpOJIS: 3a4eT ¢ OLEHKOM

B 3au4. | B acrp.
Buabl yueoHoii padoThbl eIMHUNAX | 4Yacax
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O6masi TpyA0eMKOCTh MPAKTHKH M0 YYeOHOMY IJIaAHY 9 243
CamocTosiTeJibHas padoTa: 9 243
CaMOCTOATEIbHOE NIOJIyYEHUE U OCBOCHHUE 3HAHUM, YMEHUN U

HABBIKOB B COOTBETCTBHH C MPOTrPaMMON 9 243
Bua koHTpOJIA: 3a4eT C OLICHKOH

4.5.2. Yactp, popMupyemMasi y4aCTHHKAM 00pa3oBaTeIbHBIXOTHOIIIEHH I

AHHOTanus pabodeii MporpaMMBbl TUCITUTUTHHBI
IIpou3BoacTBeHHAs MPAKTHKA: HAYYHO-UCCIIeI0BATEILCKAs padoTa

1. Hear Hay4yHOH wucCCIEI0BATENbCKOH PadoOThI:
MJIaHUPOBAHUS
NESTENIbHOCTH Ha OCHOBAaHMM M3YUYEHHBIX JTUCIUILINH,

KOMIIETCHIIMM  IOCPEACTBOM

CaMOCTOATCIIBHO I/I3y‘IeHHOI>'IPIH(1)OpMaI_II/II/I.

dbopmupoBanue mnpodeccuoHaTbHBIX
OCYIIECTBJICHUSI  AKCIIEPUMEHTAILHON
B TOM 4YHCIE€ CHEIUAIbHBIX, U

u

OCHOBHBIMHA 3agadaMi  JUCHUIIJIMHBI SBJISICTCA HpI/IO6peTeHI/Ie HAaBbIKOB INIAHUPOBAHUA U

BBIIIOJIHCHUSI ~ HAYYHO-KMCCJICIOBATENbCKOH  paboOThl;  00paboTKa,  MHTEpHpEeTalus |
MPEICTAaBICHUE  HAYYHBIX  PE3yJbTaTOB, TOJATOTOBKA K  BBINOJHEHWIO  BBITYCKHOU
KBTI (UKAITMOHHOWPAOOTHI.

2. B pe3dyabraTe u3yYeHHsl JUCHUIUIMHBI  oOyyamomuiics 10  mporpamme
CIeNHATUTETAT0JKEH:

Obnadams CIEAYOIUMU KOMIIETCHIIUAMU:

dopmupyeMbie KOMIIETEHIMU

NuaukaTopsbl JOCTHKEHUsT KOMIIETEeH NI

YK-1 CrniocobeH ocCymecTBIsITh KPUTHUECKUN
AQHATM3 TMPOOJIEMHBIX CHUTYalldd Ha OCHOBE
CHUCTEMHOTO TMOJX0/a, BbIpabaThIBaTh CTPATETHIO
e cTBH

YK-1 CrnocobeH oCylIecTBIATh KPUTUYECKUN
AHaTN3 TMPOOJIEMHBIX CHUTYallMii Ha OCHOBE
CHUCTEMHOTIO 10/1X0/1a, BhIpaOaThIBaTh CTPATETUIO
TEHCTBHN

'YK-2. CiocoOeH ympaBisiTh MPOEKTOM Ha BCEX
ATarax ero )KU3HEHHOT'O UK

YK-2.1 ®opmynupyeT Ha OCHOBE MOCTaBIEHHON
NpoOJaeMbl IPOEKTHYIO 3ajady U crocold ee

pelIeHUsT  Yepe3  pealu3ali0  MPOEKTHOIO
YIIpaBICHUS

'YK-2.2 Pa3paOaTbiBaeT KOHLEIIUIO MPOEKTa B
pamMKax 0003HaYeHHOU pOOJIEMBI:
dopmynupyeT  Lenb,  3a/1a4d,000CHOBBIBAET
AKTYaJIbHOCTB, 3HaYMMOCTb, OKU/TaeMbIe
pe3yabTaThl M BO3MOXHBIE  Ccdepbl  HX
MPUMEHEHHS

YK-2.3 Ilnanupyer HeoOXOAMMBIE PECypChl, B
TOM YHCJIE, C YIETOM UX 3aMEHSIEMOCTH
YK-2.4 PazpabGatbiBaeT TMJaH peaju3aluy

MpPOEKTa C UCIHOJIb30BAaHUEM HHCTPYMEHTOB
MIaHUPOBAHUS

YK-2.5 OcymecTBisieT MOHUTOPHHT — XOJa
peann3anuu IIPOEKTA, KOPPEKTHPYET
OTKJIOHEHHUS, BHOCHT JIOTIOTHUTEIbHBIE
M3MEHEHHs B IUIAH pealu3aluu IPOEKTa,

YTOYHSIET 30HBI OTBETCTBEHHOCTH YYaCTHUKOB
[TPOEKTa
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VYK-4. CnocoGeH  TpUMEHSATh  COBPEMECHHBIC
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIEC HA)
MHOCTPaHHOM(BIX ) si3bIKe(ax), TUTS]
AKaJIeMUYECKOTO u npo¢eCCHOHATBLHOTO
B3aUMO/ICHCTBUS

VK-4.2. CocTaBisieT, IEpeBOIUT U PEAAKTUPYET
pa3IMYHbIe aKaJeMHYeCKHe TEKCThI (pedepartsl,
hcce, 0030pbL, CTaThU U T.JI.

YK-4.3. IIpencraBnser pe3yJIbTaThl
aKaJIeMUYECKOMN u npodeccuoHaIbHOMN
MESTEILHOCTH  HAa  PA3JIMYHBIX  MyOIHYHBIX
MEpONPUATHAX,  BKJIOYAs  MEXKIYHApOIHbIE,
BEIOMpast HarboJIee MoaXoasIHiA popmar
YK-4.4. ApryMEHTUPOBAaHHO M KOHCTPYKTHBHO
OTCTaMBae€T CBOM TMO3UMLUMU U  HUACH B
AKaJIEMUYECKUX u npodeccuoHanbHbBIX
IMIUCKYCCUAX HA TOCYHAPCTBEHHOM si3blke PO H
MHOCTPAHHOM SI3bIKE

'YK-6. CiocoGen ompenensits U pealtn30BbIBAThH
[PUOPUTETHl COOCTBEHHOH  JICSTENBHOCTH U
CIIOCOOBI €€ COBEPLICHCTBOBAHHMS Ha OCHOBE
CaMOOLICHKH W 00pa30oBaHHs B TCUCHUE BCE
PKU3HU

YK-6.1. OrneHUBaeT CBOM PECYpPChl M HX
[peIeIbl (JIMIHOCTHBIE, CUTYaTUBHBIC,
BPEMEHHBIC), ONTHUMAJIbHO WX HCIOIB3YET s
YCTICIITHOTO BBITIOJIHEHUSI TOPYYESHHOTO 3a/IaHuUs

IMK-1-u CnocobeH maHupoBaTh padoTy u
BHIOMPATh  QJICKBATHBIC  METOABI  PELICHUS
Hay4YHO-HCCIICIOBATEIbCKUX 33]a4 B BHIOPAHHOM

CME)XHBIX C XUMHUEH HayKax

001acTu XHUMUMH, XUMHYECKOM TEXHOJOTHHU WIMPACYCTHO-TCOPETUUCCKUC

MNK-1-n.1 CocraBisger o0Imui I1aH]
KMCCIICAOBAHUS U JCTaJIbHBIC IUIAHBI OTACILHBIX
cTaIuil

I1K-1-0.2 BrpiOupaer -sKclepUMEHTAJIbHBIE U
METOABl  peLICHUS
IMOCTABJICHHOM 3a7ayd HCXOJd U3 HMEIOIIHNXCS
MaTepuaIbHBIX U BDEMEHHBIX PECYpCOB

IK-2-n  CrnocoGeH  MPOBOAWTH  IAaTEHTHO-
MH(GOPMALIMOHHBIE HCCIIEI0OBAHUS B BBIOpPAaHHON
00J1aCTH XUMHH W/WIIM CMEKHBIXHAYK

MK-2-n.1 [IpoBoaut MOMCK|
CHelHaIu3UpOBAHHON MH(OPMAIIUU B MaTEHTHO-
MH(OPMaLMOHHBIX 0a3ax TaHHBIX

IMK-3-1 CrnocoOeH Ha OCHOBE KPUTHYECKOTO
ananm3a pesynsraroB HUP 1 HUOKP onennBarp
MEPCIEKTUBBI UX MPAKTHYECKOTO MPUMEHEHHS U
NpojoJDKeHus paboT B BbIOpaHHOHM o06nacTy
XUMHH, XHMUYECKOW TEXHOJIOTHH MJIM CMEXKHBIX
C XMMHUEN HayKax

MK-2-n.2 AHanusupyet u o6o01maer
pe3yabTaThl MATEHTHOTO MOWCKAa TIO0 TEMAaTHKE
MpoekTa B BBIOpaHHOH  o0jacTu  XUMHHU
(XMMHUYECKOM TEXHOJIOTHH)

I1K-3-0.1 Cucremaruszupyer uHGPOpPMaLHIO,
nonydyeHnyro B xoge HHUP wu HUOKP,
AQHAJIM3UpYeT €€ M CONOCTaBIsSeT ¢
I TepaTypHBIMU TaHHBIMHU

I1K-3-n.2 Omnpenensier BO3MOJKHBIE,
HAIpPaBJICHUST Pa3BUTHS PabOT M TEPCHEKTHBBHI
MPAaKTUYECKOrO0  NPUMEHEHHs  IMOJY4YEeHHBIX
pe3yIbTATOB

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqammnﬁ0ﬁ JOJIKCH

3namo:
MOPSIOK OPTaHU3AINY, TUTAHUPOBAHUSI U

NPOBCACHUA HAYUIHO-UCCIICAOBATCILCKUX pa60T

C UCITOJIb30BAHUCM ITOCIICAHUX HAYUHO-TCXHUUCCKUX JOCTI)KEHUI B ﬂaHHOﬁ06HaCTH;

HaIpaKTHKE;
pelIeHHs HayYHO-HCCIIeI0BATEIbCKIX3a1ad.
Ymems:

OCYILECTBIISATh TIOUCK, OOpabOTKYy M a
npo( IO BHINOJIHAEMON pabOTHI, B TOM YHCIIE C

TCOPCTUUCCKHUE OCHOBBI CUHTC3a OPraHUYCCKUX COC}II/IHGHI/Iﬁ U ONPUMCHATb OTU 3HAHUA

CBOMCTBAa XHMHUYECKHUX 9JICMCHTOB, COCIUHEHHN U MaTCpruaJIOB Ha HX OCHOBC IJid

HaJInu3 Hay‘{HO-TCXHI/IquKOﬁ I/IH(I)OpMaI_II/II/I o
NPUMCHCHUCM COBpeMeHHBIXTeXHOHOFHﬁ;
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- paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BHIBATH MPOBEIECHHE IKCIIEPUMEHTOB H
UCIIBITAHUH, IIPOBOIUTH KX 00Pa0OTKY U aHAIM3UPOBATHPE3YIIbTATHI;
— HpI/IMeHSITb TCOPCTI/I‘ICCKI/IC 3HaHUA, HOJIy‘-IeHHBIe HpI/I I/I3y‘-IeHI/II/I CCTCCTBCHHO- Hay‘-IHBIX
JOUCLHUIIJINH IJI aHaJInu3a 3KCHepI/IMeHTaJIBHBIXIIaHHBIX.

Bnaoemo:
— CIIOCOOHOCTBIO peIIaTh ITOCTABJICHHBIC 3aJa4d, HWCIOJIb3YsAd YMEHHS W HaBBIKH B
OpTraHHU3aINN HAYIHO-UCCIIEA0BATEIHCKUX U TEXHOJIOTHUECKUXPA0oT;
— CIIOCOOHOCTBIO M3YyYaTh HAYYHO-TCXHHYCCKYI0 HWH(POPMAIUIO, OTCYCCTBCHHBIH U
3apyOeKHBIN OITBIT IT0 TEMATUKCHCCIICTOBAHU.

3. Kparkoe conep:xaHue M CUHILTHHBI

B nmporiecce 0cBOCHUS TUCIIUTUIMHBI 00 YYAFOIIHIACS JTOJKEH TOJTOTOBUTH U MPEICTABUTH
K 3alllUTe HAy4yHO-KMCCIIeI0BaTeabcKkyo padboty (HMP), BeImonHeHHYI0 HA COBPEMEHHOM ypOBHE
Pa3BUTHUSI HAYKH U TEXHUKU U COOTBETCTBYIOUIYIO BBHIOPAaHHOMY HAIpPaBJICHUIO MOATOTOBKU U
nporpaMmMe o0yueHusl.

B npexncraBnennoit k 3amure HUP nomkHB MOAY4YUTh pa3BUTHE 3HAHHWS M HABBIKW,
MOJIy4YeHHbIE OOYYalOIIMMCS TPU OCBOEGHHUU MPOTPaMMbl CHEIHATUTETa, B TOM YHUCIE IMPHU
U3Y4YEHUU ClHelualbHbIX aucuuiinH. [Ipeacrasnennas k 3ammre HUP nomkna comepxkath
OCHOBHBIE TEOPETUYECKHE TIOJOKEHUS, SKCIEPUMEHTAIbHBIE pE3yJbTaThl, HPAKTUUECKUE
JIOCTH>KEHHS ¥ BBIBOJIBI TIO padoTe.

4. O0beM HAYYHO-HMCCIIeI0BATeIbCKOHPAOOTHI

o B 3au4. B akapn. B 3au. B acrp.
Buabi yueOHol padoThl
¢IMHHUIAX | yYacaX |eJMHHIAX| dYacax

OO0uasi Tpy10eMKOCTb M CUMILINHBI MO
yaeGHOMY IIaHY 29 1044 29 783
AyIMTOPHBIE 3aAHITHS 18,4 664 18,4 498
CamocTosiTeJibHAs pa6oTa 10,6 380 10,6 285
Bu HTOrOBOr0 KOHTPOJIS: 3a4€T, 3a4eT ¢
OIEHKOM B B B B

3 cemecTp
O011as1 TPY10EMKOCTh B CeMeCTpe 1 36 1 27
KounraktHas pa6ora (KP): 0,7 24 0,7 18
KoHnTtakTHas paboTa ¢ nmpernojgaBaTeaemM 0,7 24 0,7 18
CamocrositesbHas padora (CP): 0,3 12 0,3 9
CaMocTOATeIbHOE OCBOCHUE 3HAHUH, YMEHUI U 0.3 12 0.3 9
HaBbIKOB 110 nmporpamme HUP

Bua kouTpoJsn: 3a4yeT 3a4erT

4 cemecTp
O6mas TPyA0eMKOCTh B CeMecTpe 1 36 1 27
KonrakTHas pa6ora (KP): 0,7 24 0,7 18
KonTakTHas paboTa ¢ mpernoaaBareiem 0,7 24 0,7 18
CamocrositesbHas padora (CP): 0,3 12 0,3
CaMOCTOATEIbHOE OCBOEHUE 3HAHUM, YMEHUH U 03 12 03
HaBbIKOB 110 nmporpamme HUP ' ’

Buja koHTpoOJIS: 3a4er 3a4er

5 cemecTp
O01as TPYA0€eMKOCTh IMCHUILIHHBI MO 2 72 2 54
Y4eOHOMY IIAHY
KonTaktHas padora (KP): 1,3 48 1,3 36
KoHnTakTHas paboTa ¢ mpernoiaBareiem 1,3 48 1,3 36
CamocrositesbHas padora (CP): 0,7 24 0,7 18
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CaMOCTOsATEIbHOE OCBOCHUE 3HAHUH, YMEHUH U 0.7 24 0.7 18
HaBBIKOB 110 niporpamme HUP
Bun koHTpoOJn: 3auer 3auer
6 cemecTp
O0mas TPyA0eMKOCTh B ceMecTpe 3 81 3 81
KonraktHas pa6ora (KP): 1,8 64 1,8 48
KoHTakTHas paboTa ¢ nmpernogaBaTeieM 1,8 64 1,8 48
CamocrositesabHas padora (CP): 1,2 44 1,2 33
CaMocCTOsITeIbHOE OCBOCHHUE 3HAHUH, YMCHHUH U 12 44 12 33
HaBbIKOB 110 niporpamme HUP
Bun kouTpoJs: 3a4yer 3auer
7 cemecTp
O0mas TPy10eMKOCTh B ceMecTpe 4 144 4 108
KonraktHas pa6ora (KP): 2,4 88 2,4 66
KonTakTHasi paboTa ¢ mpernoaBareiem 2,4 88 2,4 66
CamocTtosiTesibHasi padora (CP): 1,6 56 1,6 42
CaMOCTOSATEIbHOE OCBOCHUE 3HAHUH, YMEHUH H 16 56 16 42
HaBbIKOB 110 niporpamme HUP
Bua konTpoJs: 3aver 3a4er
8 cemecTp
O0masi Tpy10eMKOCTh B ceMecTpe 4 144 4 108
KonraktHas pa6ora (KP): 2,7 96 2,7 12
KonTtakTHast paboTa ¢ npernojaBaTeiemM 2,7 96 2,7 72
CamocrosiTeabHas padora (CP): 1,3 48 1,3 36
CaMOCTOsATEIbHOE OCBOCHUE 3HAHUH, YMEHUH H 13 48 13 36
HaBBIKOB 110 nporpamme HUP
Buja kourpoas: 3a4er 3a4eT
9 cemecTp
O0masi Tpy10eMKOCTh B ceMecTpe 5 180 5 135
KonraktHas patora (KP): 3,1 112 3,1 84
KoHTakTHas paboTa ¢ mpernoaaBareaeM 3,1 112 3,1 84
CamocrosiTebHas padora (CP): 1,9 68 1,9 51
CaMOCTOSATEIbHOE OCBOCHUE 3HAHUH, YMEHUH H 1.9 68 1.9 51
HaBbIKOB 110 nporpamme HUP
Buja koHTpOJISI: 3a4eT 3a4eT
Cemectp A
O0masi Tpy10eMKOCTh B ceMecTpe 9 324 9 243
KonraktHas patora (KP): 5,8 208 5,8 156
KoHTakTHas paboTa ¢ mpernojgaBaTeaeM 5,8 208 5,8 156
CamocrosiTesbHas padora (CP): 3,2 116 3,2 87
CaMOCTOSATEIbHOE OCBOCHUE 3HAHUH, YMEHUH H 3.2 116 3,2 87
HaBbIKOB 110 nIporpamme HUP
Buja koHTpOJIS: 3a4yeT 3a4eT

AHHOTaUs MPOrpaMMbl TPAKTUKHU
YyeOHasi NPAKTHKA: 03HAKOMUTEJIbHAS MPAKTHKA

1. lesab yyeOHOMNPAKTUKH
— O3HAaKOMJIEHHE OOydYaroIlMXcs C TEeMAaTHKOH W OpraHu3alyeldl HaydHBIX MCCIeOBaHUM,
NPOBOJUMBIX B HAYYHO-HCCIIEOBATENBCKAX JITA0OPAaTOPHSIX HAYYHO- HCCIIEAOBATEICKUX
UHCTUTYTOB Poccuiickoil akaleMuu HayK W JAPYIHMX T'OCYAAPCTBEHHBIX M HErOCYAapCTBEHHBIX
HAYYHBIX OpTaHU3aIUsIX.

3anauu perraeMble Ipy MPOBEICHIH 03HAKOMUTEILHON MPAKTUKU:
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® 3aKpeIuIeHHUE U YriyOJIeHrne TEOPEeTHUECKUX 3HAHUH, OJTYYSHHBIX B X0/1€00yUCHHUS;

e TpuOOpeTeHre O0YYAOIIUMHUCS TPAKTHYCCKUX HABBIKOB M YMCHHUH, YHUBEPCAIbHBIX H
npoeCCHOHATBHBIX ~ KOMIICTCHIIUH, a  TaKke  OMNbITA  CAMOCTOATEIHHOM
po(hecCHOHATLHOM e TEIbHOCTH,

e (GopMupoBaHUs y 00YJAIOUIMXCS CIIOCOOHOCTH PabOTaTh CAaMOCTOSTEIILHO M B COCTaBe
KOMaH/Ibl, TOTOBHOCTH K COTPYJHHYECTBY, NPHUHATHIO PpEIICHUH, CIOCOOHOCTH K
po(hecCHOHATTLHON U COMATTbHOMATaN TAIIHH.
dopma MpoBeACHUSI XUMHUKO-TEXHOJIOTHYECKOM (y4eOHOM) MpakTuKu: abopatopHas. B

TCUYCHUC NPAKTUKU MIPOBOAATCA IMPOU3BOACTBCHHBIC SKCKYPCUN HAa XUMHWYCCKHUC IIPCANIPUATHUA U

B Hay4Hbl€ OpraHU3alMUPETUOHA.
2. B pe3yabtrare  u3ydyeHust
CHEHHATHTETAT0/KEH::

Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:

AUCIUITIJINHBI

o0yyamomuiica 1m0  mporpamme

DopmupyeMble KOMIIETEHIIUH

NHaukaTopbl JOCTHXKEHUs] KOMIIeTeHITHii

YK-1 CnocobeH ocymecTBIsITh KPUTUUECKUI
aHaJ M3 TPOOJEMHBIX CHTyallMii Ha OCHOBE
CHUCTEMHOI'O moaxoaa, BI)Ipa6aTI)IBaTI)
CTpaTeruio eicTBUil

YK-1.3 Kputndecku OICHHBACT HAJCKHOCTH
UCTOYHUKOB  uHbopManuu, padoTaeTr cC
IIPOTUBOPEUNBON HMH(pOpManuell u3 pPasHbIX
HMCTOYHHKOB

YK-4. CriocobeH TpUMEHATH COBPEMEHHBIE
KOMMYHUKATHBHBIE TEXHOJIOTUH, B TOM YHCIIC

Ha  UHOCTpaHHOM(BIX)  s3bIKe(ax),  JUIs
aKaJeMU4YecKoro M Npo(ecCHOHANTBHOTO
B3aUMOJICUCTBUSA

YK-4.1. VYcranaBiauBaeT U pa3BUBAET
npodeccuoHanbHble KOHTAKTHI B COOTBETCTBHHU
C MOTPeOHOCTSAMHU COBMECTHOW JIEATEIBHOCTH,
BKJItoUasi oOMeH uHbopMmaiueil u BbIPabOTKY
€AMHON CTpaTerny B3aUMOJECHCTBHUS

YK-5. CriocobeH aHanu3upoBaTh U YUUTHIBATh
pasHooOpasue KyIbTYp B nporuecce
MEKKYJIbTYPHOTOB3aMMO/ICHCTBHS

YK-5.1. AHanusupyet BayKHEHIINE
UJICOJIOTUYECKHE W IEHHOCTHBIE CHCTEMBI,
chopMHpOBaBIINECS B XO0/A€ HCTOPUYECKOTO
pa3BUTHs,; OOOCHOBBIBAET AKTYaJIbHOCTh HX
UCTIOJIb30BaHUS npu COLMAIBHOM  H
po(eCCHOHAIIBHOM B3aUMOICHCTBUH

YK-8. CriocobeH co3maBaTh U TOJICPKUBATH
Oe30macHble YCIOBUS JKM3HENEATETbHOCTH, B
TOM yuclie npu BO3HUKHOBEHUU
YpE3BbIYANHBIX CUTYALUI

YK-8.3. BosBisier mpoOiiembl, CBSi3aHHBIE C
HapylICHUsIMA TEXHUKUM O€30MacHOCTH Ha
pabouem MecTe; TpeasiaraeT MEpOIPHUITHSX TI0
PEJOTBPALICHUIO YpE3BbIUANHBIX CUTYAINH

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqa}0m1/11710ﬂ JOJIKCH

3namo:

- OCHOBHBIC TCXHOJIOTUYCCKUEC ITPOLICCChI, U3YUACMbIC HAIIPAKTHUKE,
- OCHOBHBIE CIIOCOOBI CHUHTC34a, aHaJin3a,MIpOn3BOJACTBA.

Ymemes:

- HOJ'II)SOBaTBCSIOCHOBHI)IMTeXHOJ'IOFI/I‘-IGCKI/IMI/IJ'II/IaHaJ'II/ITI/I‘—IeCKI/IMO60py,210BaHI/IeM,

I/I?)yquHI)IM B XO)IeraKTI/IKI/I.
Bnaoemo:

- KOMHJ’IeKCOMHepBOHa‘—IaJ'II)HI)IX3HaHHI>'IPIHpeHCTaBHeHHfIO60pFaHI/ISaHHH
TEXHOJIOTHYCCKOT'O UJIM HAYYHO-UCCICIOBATCIIBCKOIOITPOIIECCa;

- HaBbIKaMU H3JIOKCHUA TTOJTYUCHHBIX 3HaHUM B BUJIE OTYETA O IMPOXOKACHUU ITPAKTHKH,
OMMMCAaHUA UCXOAHBIX MAaTCPHUAJIIOB, CHHTC3a, KOHTPOJISI KaUuCCTBA FOTOBOﬁHpOHyKL[PIH.

3. Kpatkoe cofep:xanue y4eOHONNPAKTHKH

VYyeOHasi mpakTuka NpoBOAUTCS B 4 ceMecTpe B (OpMe TEOPEeTUUYECKUX 3aHATHUH U

JKCKYpCHUH.
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Ilocemenre TeMaTU4ECKUX SKCIIO3ULIUN MY3€€B UBBICTABOK.

[Tocemenne MHCTUTYTOB U NMPEANPUATHI 3aHATBIX CUHTE30M, aHAIU30M U XHUMHUYECKUM
IIPOU3BOJCTBOM.

O3HaKOMJIEHHE C OCHOBHBIMU TE€XHOJIOTHYECKUMU CTAIUSAMH M CIIOCOOaMHU XUMHUYECKOTO
OPOM3BOJICTBA, CBOMCTBAMH M  OOJACTSIMHM  TNPHUMEHEHHS  MPOAYKTOB  XHUMHYECKOU
IIPOMBIIIJICHHOCTH.

O3HaKkOMJICHHE C TMEPCHEKTUBHBIMH HAayYHBIMH DPa3pabOTKaMH B OOJIACTH CHUHTE3a H
KOHCTPYMPOBAHHUS Pa3JIMYHBIX IPOLYKTOB XHMHYECKOIO IIPOM3BOJCTBA, HOBBIX BEIIECTB.
[Tocemenue Hay4HbIX JnabopaTopuii Kadeap W 3HAKOMCTBO C oOpraHu3anueil paboTbl B
UCCIIEI0BATEIbCKONIa00paTOPHH.

[ToaroToBky oTueTa 0 MPOXOXKAECHUH yueOHOU mpakTuku. TpeOoBaHus, MPEIbIBISIEMbIC
K HaIllMCaHWIO U NPEACTABICHUIO0TYETA.

KonkperHoe copepkanue ydeOHOI MPAKTHKH OMPEAEISIETCS C yYeTOM BO3MOKHOCTEH H
UHTEpecoB Kadeapsl, OpraHu3yoLleld IPakTUKY, U IPUHUMAIOLIEH opraHu3aLuy.

4. O0beM NpPaKTHKHU

o B 3au. B akan.
Bujbl yueOHol padoTsl
eIMHULAX | Yacax
O6mas Tpy10eMKOCTh NPAKTHKH MO Y4eOHOMY NIJIAHY 3 108
KonraktHas pa6ora (KP): 1,8 64
[TpakTrueckue 3austus (I13) 1,8 64
CamocrosiTesibHasi padoTa: 1,2 44
CaMOCTOATEIbHOE NOJyYEHUE U OCBOCHHUE 3HAHUM, YMEHUN U
HABBIKOB B COOTBETCTBHUHU C IPOrPaMMOii 12 44
Buj koHTpOJIsA: 3a4eT C OLeHKOil
Buab1 yueoHoii padoThI B 3au. B akan,
eIMHULAX | Yacax
O011as1 TPYA0€MKOCTh NPAKTHKH N0 Y4eO0HOMY ILUIAHY 3 81
KonTakTtHas padora (KP): 1,8 48
[Tpaktuyeckue 3austus (I13) 1,8 48
CamocrosiTeibHas padora: 1,2 33
CamMocTosATeIbHOE TTONyUYEeHUE U OCBOCHHE 3HAHUN, YMEHUN U HaBBIKOB B 19 33
COOTBETCTBUU C IPOIPAMMON ’
Bujx koHTpOJIS: 3a4eT C OLEHKOM

4.6. T'ocynapcTBeHHAsi MTOrOBasiaTTeCTAIUS
4.6.1. O6s3aTeIbHAAYACTE

IMoaroroBka K mpoueaype 3alUTHI M 321UTA BLINYCKHOH KBAJIM(PUKALIMOHHOI padoThl

1. Ilesin rocynapcTBeHHON UTOTOBOATTECTAIIUN:

Lesbl0 TocyIapCTBEHHON UTOTOBOM aTTeCTallUU SBISETCS OOBEKTHBHAS OLIEHKA YPOBHS
c(hOpMUPOBAHHOCTH  OOIIEKYJIBTYPHBIX, O0OMENpodhecCHOHATBHBIX U MPOodhecCHOHATBHBIX
KOMITETEHIIMH BBITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIMOJIHEHHIO MPOQEeCcCHOHATBHBIX
3a/1ay.

3agaum TrOCYJapCTBEHHOM MTOrOBOM aTTECTAllUM — YCTAHOBJIIEHHE COOTBETCTBUS
COJIEpXKaHUs, YPOBHS HM KauecTBa TMOJATOTOBKM BBIMyCKHHKAa TpeboBanusm OPI'OC BO;
MOTHUBAIMs BBITYCKHUKOB Ha JajibHeMIlee MOBBIIIEHUE YPOBHS KOMIIETEHTHOCTH B M30paHHOU
cdepe npodeccHoHaTBHON JIEATENbHOCTH HAa OCHOBE YINIyOJEHUS U pacHIMPEHUs MOJyYE€HHBIX
3HAaHUH W HaBBIKOB IIyT€M MPOAOJDKEHHMs] TO3HABaTENbHOW JIEATENBHOCTH B cdepe
MIPaKTHUYECKOr0 MPUMEHEHHNS] 3HAHUN MKOMITETCHIIUM.
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2. B  pesyabrare
CIEeNHATHCTI0KEH:
Obnadams CleyIONUMU KOMITETCHIIUSIMU:

MPOXOKACHHUS

rocy1apcTBeHHOM

HTOIrOBOM aTrTecTalu

dopMupyeMble KOMIIETEHITUU

NHauKkaTopbl J0CTHKEHUsT KOMIIeTeHIUIi

YK-1 CniocobeH ocymecTBIATh KpUTHIECKUMA
aHaJIU3 MPOOJIEMHBIX CHUTYAIlHii HA OCHOBE
CUCTEMHOT'O M0JIX0/1a, BhIpa0aTHIBATh
CTpaTEruIo ACHUCTBUI

VYK-1.1 Asaim3upyet npoOIeMHYO
CUTYALMIO KaK CUCTEMY, BBISBIISS €€
COCTABJISIOLIMUE U CBSA3U MEXKYy HUMHU
YK-1.2 Onpenensier npo6emsl B
UHpOpMaLnHU, HeOOXOAUMOMN IS peLIeHUs
pOOJIEMHON CUTYaIlUH, U TIPOCKTUPYET
IIPOLIECCHI 110 UX YCTPAHEHUIO

YK-1.3 Kputruecku OlleHHBAET HAJC)KHOCTh
UCTOYHUKOB MH(OpMaIuu, paboTaer ¢
IPOTHBOPEYNBON HH(POPMAIHEH U3 pa3HBIX
HCTOYHUKOB

YK-1.4 Pa3zpabatbIBaeT U coiepKaTeabHO
apryMEHTHPYET CTPATETHIO PEIICHHUS
Ipo0JIEMHOM CUTyallud HA OCHOBE
CUCTEMHOI'0 ¥ MEKIUCLUIUIMHAPHOIO
IOJIXO/IOB

YK-1.5 Hcnonb3yeT J0ruKo-
METO/I0JIOTUYECKUM HHCTPYMEHTAPHUM IS
KPUTHYECKOHN OLIEHKH COBPEMEHHBIX
KOHIIETIINH (procodcKoro u conmuamIbHOTO
XapakTepa B CBOEH MpeIMETHOI 0bacTu

YK-2. CnocoOeH ynpaBisiTh MPOEKTOM Ha
BCEX ATaIax ero >KU3HEHHOTO IHKJIa

YK-2.1 ®opmynupyeT Ha OCHOBE
IOCTaBJIEHHON MPOOJIeMbI TPOEKTHYIO 3a7auy
1 CIIOCO0 €e peIIeHHs Yepe3 pean3aIuio
HNPOEKTHOI'0 YIpPaBJICHUS

YK-2.2 PazpabaTpIiBacT KOHIETIIINIO TPOSKTA
B paMKax 0003Haue€HHON MPOOIEMBI:
dbopmynupyer 1enb, 3a/1a41,000CHOBBIBAET
aKTyalbHOCTb, 3HAUUMOCTh, OXKH/1aeMble
pe3yabTaThl U BO3MOXKHBIE C(HEephl HX
IpUMEHEHHUs

YK-2.3 [Tnanupyet HEOOXOAUMBIE PECYPCHI,
B TOM YHCIIE, C YUETOM HX 3aMEHIEMOCTH
YK-2.4 PazpabaTsIBaeT IJIaH peaan3aiuu
MIPOEKTA C UCTIOIb30BaHUEM HHCTPYMEHTOB
TUTAHUPOBAHHSI

YK-2.5 OcymiecTBisieT MOHUTOPUHT X012
peanu3aiiy MpoeKTa, KOpPeKTHPYET
OTKJIOHEHUSI, BHOCUT JIOTIOJTHUTENIbHBIE
M3MEHEHWMS B TUTaH pealn3alluil MPOeKTa,
YTOUHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHUKOB TIPOEKTA

YK-3.Criocoben OpPraHHU30BBIBATH u
PYKOBOJIUTH paboToit KOMaHJIbl,
BbIpaOaThiBasi KOMAHAHYIO CTpPATETHIO JUIs
JOCTYDKEHUS TIOCTABIICHHOH 1IEJH

YK-3.1 BripabateiBaer CTpaTEeruo
COTPY/ZIHMYECTBA U HAa €€ OCHOBE OpPraHU3YeT
0TOOp WJIEHOB KOMAaHIbl Ui JOCTHXKEHHS
ITOCTABJICHHOW LIEJH

YK-3.2 [Inanupyer u KOoppekTupyer paborty
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KOMaH bl c y4eToM HUHTEPECOB,
0COOEHHOCTEN IOBENEHUSI Y MHEHHUI €€
YJICHOB

YK-3.3 Pazpemaer KOH(JIUKTEHI u
IPOTUBOpPEUHS] TPH JEJIOBOM OOILICHUH Ha
OCHOBE yueTa HHTEPECOB BCEX CTOPOH
YK-3.4 Opraau3yeT TUCKyCCHUHU 10 3aIaHHON
TEME U OOCYXIEHHE pEe3yIbTaTOB pPaOOTHI
KOMaHAbl C MPHUBJICYECHUEM OIIOHEHTOB
pa3paboTaHHBIM UAESIM

VYK-3.5 Ilmanupyer KomMaHIHYHO paboTy,
pacmipeniensieT IMOpYYEHUS U JIeIEeTHPYEeT
MOJIHOMOYHS YJIeHaM KOMaHJIbl

YK-4. CriocobeH TpUMEHSTh COBPEMEHHBIC
KOMMYHHUKATHBHbIE TEXHOJIOTUHU, B TOM YHCIIE
HAa  UHOCTpaHHOM(BIX)  si3bIke(ax),  JuId
aKaJeMUYeCKOro U  MNpo(ecCHOHATBHOTO
B3aUMOJICUCTBUSA

YK-4.1. VYcraHaBnuBaeT M pa3BUBAcT
npogeccuoHaIbHbIe KOHTAaKTBI B
COOTBETCTBUM C MOTPEOHOCTAMU COBMECTHOM
NesITeNbHOCTH, BKJIIOYast oOMeH
uHpopManmeii W  BBIPAaOOTKY  €AMHOM
CTpaTeruy B3aMMOAECHCTBHS

YK-4.2. Cocrasisier, NEpPEeBOJUT U
pEelaKTUpyeT  pa3iMyHble aKaJeMHUYECKHe
TEKCTHI (pedeparhl, 3cce, 0030pbl, CTAThU H
T.JI.

YK-4.3. IIpencraBnser pe3yJIbTaThl
aKkaJeMU4eckol U npodeccuoHaNbHOM
NEeSITeIbHOCTH Ha Pa3IMYHBIX TyOIHMYHBIX
MEpOINpPUATHUSX, BKIHOYas MEXIyHApOIHbIE,
BBIOMpast HanboJee moaxoasmuii popmar
YK-4.4. AprymMeHTHpOBaHHO "
KOHCTPYKTUBHO OTCTaMBa€T CBOM ITO3UIIUU U
uieu B aKaJIeMUYECKUX u
npodeccnoHamIbHbIX TICKYCCHSIX Ha
rOCyJapCTBEHHOM si3blke PD u MHOCTpaHHOM
SI3BIKE

YK-5. Cnocoben  aHanu3upoBaTb U
YYUTBIBaTh ~ pa3HooOpasue  KyJnbTyp B
npoIiecce MeXKYIBTYPHOTO B3aUMOJICHCTBHUS

YK-5.1. AHanusupyer BaKHEHILINE
UICOJIOTUYECKHEe W IICHHOCTHBIE CHCTEMBI,
c(opMHpOBABIINECS B XOJI€ MCTOPUYECKOTO
pa3BUTHs; OOOCHOBBIBAE€T AKTYyaJbHOCTh HX
UCTONB30BaHUSI  MPU  COLHUAIBHOM |
npo¢eCCHOHATPHOM B3aUMOCHCTBUN
YK-5.2. BeicTpauBaeT conagbHOe U
npodeccuoHalbHOE ~ B3aUMOJICHCTBUE  C
y4E€TOM 0COOEHHOCTeH OCHOBHBIX (hopM
HAayyHOTO M  PEJIMTHO3HOTO  CO3HaHWUS,
JIeTIOBOM M 001l KyJIbTYphI IpeAcTaBUTENCH
JIPYTUX 3THOCOB M KOH(MECCH, pa3iIHIHBIX
COLMAJIBHBIX TPYIII

YK-5.3. Oo6ecrieunBaet CO3IaHUE
HEMCKPUMHUHAITMOHHOM cpenbl
BSaHMOHeﬁCTBHﬂ HpI/I BBIITOJIHECHU U

npodeccroHaNbHBIX 33724

YK-6. Cnocoben OTIPENICTISATh u

VK-6.1. OrneHuBaeT CBOM PECYpPChl M HX
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peann30BbIBATh PUOPUTETHI COOCTBEHHOU
JIEATELHOCTHA u CIIOCOOBI ee
COBEPIICHCTBOBAHUSI HA OCHOBE CaMOOIICHKH
¥ 00pa30BaHMsI B TCUCHHUE BCEH )KU3HU

npenesbl (IMYHOCTHBIE, CUTYaTUBHBIE,
BPEMEHHBIE), ONTHUMAJIbHO HMX HCIOJIb3YET
JUISL YCTICIIHOTO BBIMIOJIHEHUS MOPYYEHHOTO

3aJ[aHus
YK-6.2. Omnpenenser MIPUOPUTETHI
npoecCHOHATLHOTO  pocTa M CIIOCOOBI
COBEPILICHCTBOBAHHSI COOCTBEHHOM

JICATEIbHOCTH Ha OCHOBE CaMOOIICHKH TI0
BBIOPaHHBIM KPUTEPHSIM

YK-6.3. BricTpauBaer
IpoeCCHOHATBHYIO TPACKTOPHIO,
UCIOJb3ys HWHCTPYMEHTBI  HEMPEPBIBHOTO
00pa3oBaHusl, C yYETOM HAKOIUICHHOTO OTIBITA
npodeccrnoHaIbHOI JeSTebHOCTH u
JMHAMUYHO  W3MEHSIONIMXCS  TpeOOBaHUIA
pBIHKA TPy

THOKYIO

YK-7. CnocobGeH MoaaepKuBaTh JIOKHBIN
YpOBEHBb (PH3UUECKON MOATOTOBICHHOCTH JIISI
obecrieyeHrsl IMOJIHOLIEHHON COIMaIbHOM U
PO EeCCHOHAIBHON e TEIHHOCTH

YK-7.1. BsiOupaer 3m0poBbecOeperaromiye
TEXHOJOTHH IS TIOJICPKAHHS 3I0POBOTO
o0pa3a XH3HH C Y4eTOM (U3HUOJIOTHUICCKUX

OCOOCHHOCTEH opraHuzmMa U yCIIOBUI
peanu3aiu npodeCCUOHATLHON
JeSITeTbHOCTH

YK-7.2.1lnanupyer  cBoe  pabouee
CBOOOMHOE BpeMs UL  ONTUMAJIBHOTO
coyetaHusi (U3MYECKOW H  YMCTBCHHOM
Harpy3Ku u obecrniedeHus
paboTOCIIOCOOHOCTH

YK-7.3. Cobmomaer W mpomnarasaupyer
HOPMBI  3JI0POBOTO  O0pa3za  KHM3HM B

pPa3IUYHBIX JKM3HCHHBIX CHUTyallUsiX W B
po(hecCHOHATBLHOM NesTeNbHOCTH

YK-8. CriocobeH co3naBaTh U MOICPKUBATH
0e30MacHbIe YCIOBUS JKU3HECSITEIBHOCTH, B
TOM qucle npu BO3HHUKHOBEHUU
YpE3BbIYANHBIX CUTYALUI

YK-8.1. Anamusupyer (akTopbl BpETHOTO

BIMSHUS ~ DJIEMEHTOB  Cpelbl  OOWTaHMSA
(TEXHHMYECKMX CPEJICTB, TEXHOJIOTHYECKUX
IpOIIECCOB,  MaTepuasioB,  3JaHUM |
COOpPY)KEHHH, TPUPOIAHBIX U COIHAIBHBIX
SIBIICHUT)

YK-8.2. MHpentudunmpyer OmacHele H
BpEIHbIE (bakTopsl B paMKax

OCYILIECTBIISIEMON €SI TENbHOCTH

YK-8.3. Beisnsier npoOiieMsl, CBSi3aHHBIE C
HapyUIeHUSIMM TEXHUKH O€30MacHOCTH Ha
pabouemM MecTe; mpeularaeT MEpONpPHUATHIX
o MPeIOTBPALIEHUIO Ype3BhIYAITHBIX
CUTyaluin

YK-8.4. PazpsicHsieT npaBuiia IOBEJCHUS TIPH
BO3HUKHOBEHHMH 4YpE3BBIYAMHBIX CHUTyalMi
MIPUPOJIHOTO u TEXHOTE€HHOI'O
IIPOUCXOXKACHHUS; OKa3bIBacT MIEPBYIO
MOMOII[b, OMHCHIBAET CIOCOOBI y4YacTHs B
BOCCTAHOBUTENIbHBIX MEPOIIPUATHSIX

OIIK-1. Crniocoben aHAJIM3UPOBATH,

OIIK-1.1. CucremMaTU3UpyeT U aHATU3UPYET
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WHTEPIPETHPOBATh M 0000IIaTh PE3yIbTaThl

AKCTIEPUMEHTAIIbHBIXH pacyeTHo-
TEOPETUUECKHUX pabot XUMHUYECKON
HaIpaBJICHHOCTH

pe3yabTaThl XUMHUYECKUX OKCIIEPUMEHTOB,
HaOJIIOICHUI, U3MEpPEHU, a TaKKe
pe3yabTaThl PAacyeTOB CBOWCTB BEIIECTB U
MaTepHaIoB

OIIK-1.2. [Ilpennaraer  HMHTEPIPETAIUIO
PE3YJIbTaTOB COOCTBEHHBIX IKCIICPUMEHTOB H
PacYeTHO-TEOPETHUECKUX pabot C
WCIOJIb30BAHUEM  TEOPETUYECKUX  OCHOB
TPaJUIIMOHHBIX U HOBBIX Pa3/IejiOB XUMUHU
OIIK-1.3. @opMmynupyeT 3aKiIiOueHUs W

OIIK-2. CriocobeH MpOBOAUTh XMUMHUYECKHIA
9KCHEPUMEHT c UCIOJIb30BaHUEM
COBPEMEHHOT0  000OpyIOBaHUs, COOIrONas
HOPMBI TEXHUKH 0€3011aCHOCTH

BBIBO/IBI 1o pe3yiibTaTamMm aHajau3a
JIUTEPATyPHBIX IaHHBIX, COOCTBEHHBIX
IKCIIEPUMEHTAITbHBIX u pacdeTHo-
TEOPETUICCKHUX pabot XUMHUYECKOH
HaIpPaBJICHHOCTH

OIIK-2.1. PaGoraer ¢ XHUMHYECKHUMH

BEILIECTBAMH C COOJIOJICHHEM HOPM TEXHUKHU
0€30MacHOCTH

OIIK-2.2. Hcnonb3yeT CyIIECTBYIOIIUE U
pa3pabaTbIiBacT HOBbIE METOAWKH TOTYYCHUS
¥ XapaKTepu3alld BELIECTB U MaTEepPHAIOB
Ui pemieHus 3a7ad  MpoQecCHOHATBHOM
JEATEIILHOCTH

OIIK-2.3. [IpoBoaWT WCCIENOBAaHUS CBOWCTB
BEIIECTB U MAaTEPUAIIOB C HCHOJIb30BAaHHEM
COBPEMEHHOT'0 HAyYHOT0 000PYIOBaHUS

OIIK-3. CnocobeH mNpHUMEHSTh pacyeTHO-

TEOPETUYECKUE  METOABl I  U3Yy4YeHUsd
CBOMCTB BEIIECTB M IPOLECCOB C HX
y4acTHEM, UCIIONB3Ys COBPEMEHHOE

nporpamMmmHoe oOecrieueHne u 0a3bl JaHHBIX
po(hecCHOHATBFHOTO Ha3HAYEHUS

OIIK-3.1. IlpumeHsier TeOpeTUYECKUE U
MOJTYIMITUPUICCKUE MOJACITH TIPU PEHICHUH
3a/1a4 XUMUYECKOW HAIIPaBIEHHOCTH
OIIK-3.2. Ucnons3yet CTaHJapTHOE
POrpaMMHOE obecrnieueHue u
CHCIMAIM3UPOBaHHBIE 0a3bl JaHHBIX TIpU
peleHuu 3aaq npodeccnoHanbHOM
JESATCIIEHOCTH

OIIK-4. CnocobeH IulaHUpOBaTh pPalbOTHI
XUMHUYECKON HalpaBJI€eHHOCTH, 00pabaThIBaTh

u HHTCPIIPETUPOBATDH IOJIYYCHHBIC
PE3YIbTAThI C HUCIIOJIB30BaHHUEM
TCOPCTUICCKUX 3HaHUM U MPAKTUICCKUX

HaBBIKOB PEIICHUA
(I)I/I3I/I‘-ICCKI/IX 3aJga4d

MaTEMATHUYCCKUX n

OIIK-4.1. Ucnonw3yer Oa3oBble 3HAHUSA B
o0macTh MaTeMaTUKd ©  (QU3UKK  TIPH
IUTAHUPOBAHUU pabot XUMHUYECKOH
HaNpaBICHHOCTH

OIIK-4.2. OOpabaTbiBaeT  JaHHBIE c
WCTIOJIh30BAHUEM  CTAaHJAPTHBIX  CHOCOOOB
anmnpOKCUMAIIUHN YUCIECHHBIX XapaKTePUCTUK
OIIK-4.3. VHTeprnpeTupyer pe3yiabTaThl
XUMHUYECKUX HAOMI0IEHUH ¢ NCOIb30BAHUEM
(U3NYIECKUX 3aKOHOB H MIPEICTABICHUI

OIIK-5. Crocoben HCIIOJIb30BaTh
uH(pOpPMaIMOHHBIE 0a3nl MaHHBIX 51
aJlalTUpOBaTh CYILIECTBYIOIINE IPOTrPaMMHBIE
MPOIYKTHI IS peleHus 3a1a4
Po(HeCCHOHATTLHOM JISATEIPHOCTH C YYETOM
OCHOBHBIX TpeboBaHUN HMH(POPMAIIMOHHOM
0€e30IacHOCTH

OIIK-5.1. Hcnons3zyer coBpemeHHble [T-
TEXHOJOTHMM TpH  cOope, aHalIu3e W
MPEACTaBICHUH HH(OpPMAIMM XHMUYECKOTO
npoduns, cobmogas HOPMBI U TpeOOBaHUSA
nH(OPMAIIMOHHON 6E30MacHOCTH

OIIK-5.2. HWcmonb3yeT cCTaHAapTHBIE H
OpPUTHMHAJIbHBIE MPOTPaMMHBIE  MPOJYKTHI,
IIpY  HEOOXOJMMOCTH aJanTupys HX JUIs
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pelieHus
NeSATEITbHOCTH

3ama npo¢eCCHOHATBHON

OIIK-6. Cnocoben MIPEACTABISITh
pe3yIbTaThl npohecCuOHATBLHOM
JEATCIIBHOCTH B YCTHOM U IMHCHMEHHOM
dbopMe B COOTBETCTBUM C HOpPMaMu U
IIPaBHJIaMH, HPUHATHIMA B

npodeccuOHaTBLHOM COO0IIEeCTBE

OIIK-6.1. IIpencraBnser pe3yabTaThl pabOTHI
B BHJE OTYeTa MO CTaHIapTHOW (opme Ha
PYCCKOM sI3bIKE

OIIK-6.2.  IlpencraBiser  uMH(OPMAIHIO
XUMHAYECKOTO  COJICP)KaHUS C  Y4ETOM
TpeboBaHuil OMOIMOrpapUUecKOi KyJIbTyph

OIIK-6.3. T'OTOBUT mpe3eHTAIMI0 MO TeMe
paboThl M TPEACTaBISIET €€ Ha PYCCKOM M
AHTJIHICKOM SI3BIKAaX

OIIK-6.4. IlpeacraBisieT pe3yibTaThl padOThI
B BHJC HayyHOUW IyONUKauu (TE3HCHI
JOKJIa/la, CTaTbsd, 0030p) Ha pPYCCKOM H
AHIJIMICKOM SI3BIKE

IIK-1-u CrnocobeH mnnaHupoBaTh padoTy U
BBIOMpATh aJCKBATHBIC METOABI PEIICHHUS
HAy4YHO-HUCCIIE0BATEIbCKUX 3amad B
BBIOpDAaHHOW 00JacCTH XHMHH, XHMHYECKON
TEXHOJIOTHH WM CMEKHBIX C XUMHUEH HayKax

IK-1-u.1 CocraBiister 00w
HCCJICIOBAHUS U JIETAJIbHBIC TIJIaHbI
OTACIBbHBIX CTaINH

IIK-1-1.2 BpiOupaer sKCiepUMEHTAIbHBIC U
pacYETHO-TEOPETUYECKUE METOJbl PEIICHUS
ITOCTaBJICHHON 3aJ1a4yu HCXOoOs nu3
UMEIOIINXCA MAaTEepUaIbHbIX M BPEMEHHBIX

I1J1aH

IIK-2-u CriocoGeH NpPOBOAWTH TATEHTHO-

UH(pOPMAaLIMOHHbIE UCCIIEI0BAHMS B
BbIOpaHHOM obnactu XUMHH n/nm
CMEKHBIXHAYK

pecypcoB
MK-2-n.1 ITpoBoaut MTOMCK
CIIeUaTM3UPOBAHHOM nHpopMaun B

NaTCHTHO-UH(POPMAITMOHHBIX 0a3aX JaHHBIX
[IK-2-u.2 Anamusupyer u  o0oOmiaer
Pe3yJIbTaThI MATEHTHOTO MTOMCKA IO TEMATHKE
IpoeKkTa B BBHIOpPAHHOW O00JIACTH XUMUU
(XMMHUYECKOM TEXHOJIOTHH)

IMK-3-0 CriocoOeH Ha OCHOBE KPUTHYIECKOTO
asaim3a pesynbraroB  HUP u HUOKP
OILICHUBATh TEPCHEKTHBHI UX MPAKTHYECKOTO

IIK-3-1.1 Cucremarusupyer HHPOpMALHIO,
nonyyeHnyro B xoxe HWP u HUOKP,
aHaM3upyeT €€ M COMNOCTaBIIsieT C
JUTEPATypHBIMHU TaHHBIMU

npuMeHeHus U npojobkeHuss pabor B | [IK-3-H.2 Omnpenenser BO3MO>KHbIE
BbIOpaHHOW 00JaCTH XUMHUHM, XUMHUYECKOW | HalpaBJICHUS pa3BuUTHUA pabor u
TEXHOJIOTHH MJIY CMEKHBIX C XUMUEH HAYKaxX | MEPCHEKTUBBI IMPAKTUYECKOIO IPUMEHEHUS

ITOJIYUYCHHBIX PE3YJIbTATOB

B pe3ynbpTaTe npoxo01eHHs rocyJapCTBEHHON UTOTOBOM aTTeCTAlMK CTYACHT J0JKEH:

3namo:
- MOPSIOK OPTaHU3AINH, TUTAHUPOBAHUS U MIPOBEACHUS HAyYHO-HCCIEA0BATEIHCKUX padboT
C HCTOJIH30BAaHUEM IMMOCIETHUX HAYUHO-TEXHUYECKHUX JOCTHKEHUI B TaHHOHOOIaCcTH;
— (UBUKO-XUMHYECKHE OCHOBBI CHHTE3A OMOJIOTMYECKH aKTUBHBIX

BEIIIECTB, JICKAPCTBEHHBIX MPENapaToB M MPUMEHSTH 3TH 3HAHUS HAIIPAKTHKE;
- OCHOBHBIE TpeOOBaHMs K MPEICTABICHUIO PE3YyIbTAaTOB MPOBEACHHOTO HCCIEIOBAHUS B
BHJIC HAYYHOTO OTYETA, CTAThU WIUIOKIA/IA.

Ymems:
- CaMOCTOSITEJIbHO BBISBJISITh TEPCIEKTHBHBIC HAMPABJICHHUS HAYYHBIX WCCIIEIOBAHUM,
000CHOBBIBATh aKTYaJbHOCTh, TEOPETUYECKYI0O M TMPAKTHYECKYID 3HAYUMOCTH TPOOJIEMBI,
MPOBOJIUTh  HKCIIEPUMEHTAJIbHBIE HCCIEJOBaHUs, AaHAJIU3UPOBaTh U HUHTEPHPETUPOBATH
MOJTYYCHHBIC PE3YIIbTATHI,
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- OCYILECTBIISATH MMOMCK, 00pabOTKy M aHAJIN3 HAYYHO-TEXHUYECKON MH(pOpMAIUU 110 TeMe
BBINOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIXTEXHOJIOT U

- paboTaTh Ha COBPEMEHHBIX MPUOOpax, OpraHU30BBIBATH IMPOBEACHUE SKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTE X 00pabOTKy M aHATM3UPOBATHPE3YIbTATHI.

Bnaoemy:

- METONOJIOTUEH M METOJMKOM IIPOBEICHUs HAy4YHBIX MWCCICJOBAaHUN; HAaBBIKAMU
CaMOCTOSITENIbHOW HAYYHOH M UCCIIEI0BATEIbCKOUPAOOTHI;

- HaBbIKaMU DPAa0OTHl B KOJUIEKTHBE, IUIAHHUPOBATh W OPIaHU30BBIBATh KOJUIEKTHBHBIE
Hay4yHbIC HCCJICIOBAaHUSA; OBJIAJEBAaTh COBPEMEHHBIMH METOJAMH HCCIIECIOBaHUS U aHaJIN3a
MOCTABJICHHBIXIIPOOIEM;

- CIOCOOHOCTBIO peIllaTh IIOCTABJICHHBIE 33Jayd, HCIOJNb3YsS YMEHHMS U HaBBIKM B
OpraHu3alKi HayYHO-MCCIEe0BATENbCKIX U TEXHOJIOTHYECKUXPAOOT.

3. Kparkoe conep:xaHue rocy1apcTBeHHOH HTOroBoiiaTTecTAlINN

['ocynapcTBenHas utorosas arrectamnus B ¢popme 3anutel BKP mpoxoaut B 10 cemectpe
Ha 0a3ze 3HAHUH, MOITYYEHHBIX CTYJEHTaMM NpH HU3y4eHMM qucuuiiiuH Hampasienus 04.05.01
DyHIaMEHTaNbHAs U IPUKJIATHAS XUMUSL.

l'ocynapctBeHHass wWTOroBasi aTrTecTalus CHELUAJIMCTOB — 3allldTa BBITYCKHOM
KBAJTM(PHUKAIIMOHHON paboThl MPOBOAMTCA TOCYAAPCTBEHHOM HK3aMEHAIlMOHHONM KOMHCCHEH
(I'SK).

Kontponb 3HaHuil oOyyaromuxcs, nonydeHHsix npu ocsoeHun OOII, ocymiectBisercs
nyreM npoBeneHus 3ammtel BKP u mpucBoenns kBammudukanmm «Xumuk. [IpemomaBarens
XUMUU.D.

3ammra BKP sBisercss o00s3aTenbHONM TPOIETypOld HWTOTOBOM TroCynapCTBEHHON
aTTeCTallud CTYJIEHTOB BBICIIMX Y4YeOHBIX 3aBEeHUH, 3aBeplIaOIUX OOydYeHHE 110
HAIPaBJICHUIO MOJOTOBKH crieranuTera. OHa MPOBOAUTCS MyOJIMYHO HA OTKPBITOM 3aCEJaHUU
I'OK cornacHO yTBEep)KJIE€HHOMY JI€KaHaTOM IpaduKy, Ha KOTOPOM MOT'YT NPHUCYTCTBOBAaTh BCE
JKearouue.

Marepuassl, IpeCTaBIIEMBIE K 3aIIUTE:

® BBIIYCKHAs KBaIMPUKAMOHHAs paldoTa (MOACHUTENbHAs 3alMcKa), 3aJaHue Ha
BeinojHeHne BKP;

e ot3bIB pykoBoautens BKP; penensus na BKP;

e mpe3eHTalus (pa3laTOYHbIM MaTepual), MOMUCAHHAS PYKOBOAUTENIEM; JOKIIAI.

B 3amaun I'OK BXoAsT BBISBIEHHE MOJITOTOBICHHOCTH CTYJAEHTa K MpPOoecCHOHATbHON
JESATENIbHOCTH U MIPUHSITHE PELLIEHUS O BO3MOKHOCTH BBIJJaUX €My JUILIOMA.

Pemienue o mpuCyXJeHUM BBITYCKHUKY KBAIM(UKALMU CHEIHaINcTa NPUHUMAETCs Ha
3aceganuu ['OK mpocTeiM OONBIIMHCTBOM MPH OTKPBITOM T'OJIOCOBAaHMHM WIEHOB KOMHMCCHUU Ha
OCHOBaHUU PE3YyJIbTATOB UTOTOBBIX MCIIBITAHUN. Pe3ynbTaThl ONIpenestoTCsl OLIEHKaMH
«OTIMYHOY, «XOPOLIO», «yAOBIECTBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHOY.

OOyuaromuiics HMMeeT MpaBO MOAaTh B ANEUIALHUOHHYI0 KOMHCCHIO aleuIsiuilo o
HapyIICHUH, 1o ero MHEHHUIO, YCTaHOBJICHHON MPOLEYPbI 3aIUTHI
BBIIMTYCKHOWKBATHU(PUKAIIMOHHON Pa0bOThl. ANEIISIMS O HECOIVIACHHM C PEe3ylbTaTaMM 3allluThl
BBIMTYCKHOM KBaTN(UKAMOHHON pabOThl HE TPUHUMAETCS.

Buabl yueOHoii padorsl B 3a4. exmannax | B akan. yacax
O0masi TpPyA0EMKOCTb NPAKTHKH M0 Yy4eOHOMY IJIAHY 9 324
CamocrosiTeibHass pabora 9 324
Bua koHTpoJIs: 3amurta BKP

Buabl yueOHoii padoTsl B 3a4. exmannax | B acrp. yacax
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O0mas TpPyA0eMKOCTb NPAKTHKH M0 Y4eOHOMY IJIAHY 9 243

CamocTosiTejibHasi padoTa 9 243

Bua koHTpoOJIA: 3amurta BKP

4.7. ®akyJabTATHBHbIE THCIUIINHBI
4.7.1. Yactb, popMupyemMasi yY4aCTHHKAMH 00pa30BaTeJIbHbIXOTHOIICHUIH

AHHOTanus paboue mporpamMmsbl TUCIUTLTAHBI
«'paxmanckasi 3alIUTA B YPe3BbIYANHBIX CUTYaIUSIX»
1. Heab AMCUMILUIMHBI - TOATOTOBUTH CTY/IEHTA K OCMBICIICHHBIM NMPAKTUYECKUM JICUCTBUSAM I10
00ecIeueHUI0 CBOCH OE€30MacHOCTH W 3alllUThl B YCIOBUSAX BO3HUKHOBEHUS YpE3BbIUAHON
CUTYaIMU TPUPOAHOTO, TEXHOTEHHOI'O U BOGHHOTOXapaKTepa.
2. B pe3yabTare M3y4eHUs IMCHMILIMHBI O0yYAIOUIUIiCS MO NMporpamMMe CHelHAJIUTETa
JOJI3KEH

Obnadoams CIEeAYOIUMU KOMIETCHIIUSIMHU:

dopMupyeMble KOMIETEHITNT NHAAKATOPBI TOCTHKEHHA KOMIIeTeHIM i
YK-8.1. Amnammsupyer (HaKkTOpel BPEIHOTO
BIMSHUSA  DJIEMEHTOB cpeapl  oOMTaHUSA
(TEXHUYECKMX  CPEICTB, TEXHOJIOTHYCCKHX|

MPOIIECCOB, MaTepHalioB, 3IAHHH u
COOPY)KCHH, TPUPOJHBIX W  COIHAILHBIX|
STBJICHUI )

YK-8.2. Unentudunupyer onacHble U BpEIHbIE
(dakToppl B paMKax  OCYILIECTBISEMOMN
NesITeTbHOCTH

YK-8.3. BobuaBnser npo0Giiembl, CBs3aHHBIE C
HApYIIEHUSIMA ~ TEXHUKH O€30MacHOCTH  Ha
paboueM MecTe; MpeularaeT MEepoOnpUsATHIX IO
MPEAOTBPALLEHUIO YPE3BBIYANHBIX CUTYALUI
YK-8.4. Pa3psicHseT npaBuia MOBEICHHS IpPHU
BO3HUKHOBEHMHM  YpE3BBIYAHHBIX  CHUTyalui
[PUPOIHOTO U TEXHOTEHHOTO MPOMCXOXKACHUS;
OKa3bpIBaeT TEPBYI0  IOMOIIb,  OIHCHIBACT]
CIOCOOBl  y4acTUsi B BOCCTAHOBUTEJIBHBIX
MEPOTPUSATHSIX

'YK-8. CnocoGeH co3aaBath U MOAJIEPKUBATD
0e30IacHbIC YCIOBHS KU3HEAEATEIBHOCTH, B
TOM YHUCJIE ITPY BO3SHUKHOBEHUH
YpE3BBIYANHBIXCUTYALIUI

B pesynpraTe u3ydeHus JUCUUIIIMHBI CTYACHT JOJIKEH:

3namo:
- XapaKTEepUCTUKH MTPUPOAHBIX O€ACTBUM, TEXHOTEHHBIX aBapuil W KaracTpod Ha
panualoHHO, XUMHUYECKH ¥ OMOJIOTHYECKHU OIMACHBIX 00BEKTaX, MopaXkaromue GakTophl Ipyrux
OITACHOCTEI;
- OCHOBBI BO3JICHCTBUSI OMACHBIX (DAKTOPOB YpE3BBIUAMHBIX CHUTyallMd Ha 4YeJOBEKa H
IIPUPOJIHYIO CPEY, AOIYCTUMBIE NPEAEIbHBIE KPUTEPUH HErATUBHOIOBO3IEHCTBHS;
- Mepbl 0€30MacHOTO TOBEIEHUs MpH MNpedbIBaHWM B palloHax (30HaX) MOXKapoB,
pPaZo0aKTUBHOT0, XUMUYECKOI'0 U OMOJIOrMYeCKOr03arpsi3HeHHS;
- CrocoObl M CpEACTBA 3aLIUTHl YEJIOBEKa OT BO3IACHCTBUS MOpaXKaloUMX (HaKTOPOB
Ype3BbIYAHBIX CUTYallM IPUPOAHOTO, TEXHOTEHHOTO U BOEHHOTOXapaKTepa.

Ymemo:
- UCIIOJIb30BaTh CPEACTBA 3alllUThl OpPraHOB [JbIXaHUS M KOXH, MEIUIMHCKUE JUIS
CaMO3alllUThl U OKA3aHUS TOMOLIN IPYTUM JIIOSM;
- IPUMEHATh IEPBUYHBIE CPEICTBA IOXKAPOTYUIEHHUs [UId JIOKAIW3alUuM M TYLICHUS

195



1oKapa, BOZHUKIIETO B ayJUTOPUH (JJabopaTopun);
- OKa3bIBaTh ce0e M JIPYrMM MOCTPAAABIIMM MEAULUHCKYIO IOMOIIbL C HCIOJIb30BaHUEM
Ta0ENbHBIX U NOAPYYHBIX METULIMHCKUX CPEACTB.
Bnaoemp:
- npruéMamy IPOBEAECHUS YACTUYHON CaHUTapHOW 00pabOTKU NP BBIXOJE U3 paiioHa
(30HBI)
- PaMOaKTUBHOI0, XUMUYECKOT0 U OMOJIOTMYECKOI0 3arpsi3HEHUS (3apaXeHus);
- croco0amMM U TEXHOJIOTMSMH 3aIlUThl B YPE3BbIUANHBIX CUTYaLIUAX.

3. KpaTkoe coaep:kaHue TMCIUIIHHBI.

1. OnacHoctu  mpupomHoro xapakrtepa. CruxwifHble O€ICTBHUS, SIBICHUS MPHPOJBI
Pa3pyLIUTEIbHOM CHUJIBI - 3€MJICTPSICEHUS, HABOJHEHUS, CEJIEBbI€ MOTOKH, OIOJI3HM, CHEXKHbIC
3aHOCHI, U3BEPKCHHE BYJIKAHOB, 00OBAJIBI, 3aCYXH, yparaHsl, OypH,IoKapsbl.

2. OnacHOCTH TEXHOTEHHOI'O XapakTepa. ABapuH U KaTacTpo@bl HA paIUAIlMOHHO OITACHOM
00BEKTE, XMMUYECKH OMACHOM OOBEKTE, OMOJOTMYECKH OIMAaCHOM OOBEKTE, Ha TpaHCIOpTe
(>KeNe3HOIOPO’)KHOM, aBTOMOOMIIBHOM, PEUYHOM, aBHALIMOHHOM); HAa TUAPOCOOPYKEHUSIX; Ha
KOMMYHaJIbHBIX CUCTEMAaXKU3HEOOECIICUCHUSI.

3. OmacHoCTH BOEHHOTO Xxapakrtepa. [IlpumeHeHue OpyKus MacCOBOTO TIOpPAXKEHUS
(smepHOTO, XMMHYECKOTO, OHOJOTHYECKOT0), OOBIYHBIX CPEACTB C  3aKHUTaTEIbHBIM
HAIMOJIHEHUEM, HOBBIX BHIOB OPYXHSA. 30HBI 3apaX€HUs OT CPEICTB MOPAKEHUS U HUX
BO3/ICICTBUE HA HACEJICHUE U OKPYKAIOIIYIO IPUPOAHYIOCPEY.

4, [TocxxapHasi ©€301aCHOCTh — COCTOSHUE 3alWINEHHOCTH HACEJIICHUS, WMYIIECTBa,
oOmecTBa W rocyaapcTtBa OT moxapoB. [lokapHas omacHOCTh (IMIPUYMHBI BO3HUKHOBEHUS
IIO’KapoOB B 3JIaHUSX, JIECHble MoXkaphl). Jlokanuzamuss u Tymenue mnoxkapos. IIpocteifmue
TEeXHHUYECKUe cpencTBa noxkaporymenus (oruerymmutenu Ol -8, OVY-2) u npaBuia noib30BaHUs
HMH.

5. Kommiekc MmeponpusTuii rpak/1aHCKON 3alUThIHACETICHUSI.

6. Onogemnienne U uHGOpMUpOBaHUE HaceleHus 00 omacHocTu. [IpuHsATHE HacereHUuEM
curHanoB omnoBemeHus («Buumanue Bcem!», «BosaymHas TpeBoray, «PaguanuoHHas
OTMacCHOCThY», «XHUMHUUECKas TpeBora», «OTOOW OmacHOCTH») W TMOPSIOK JEHCTBHUS TO HHUM.
OBakyalus HaceleHuss U3 30Hbl omacHOocTH. CrocoObl 2BakyalMu. DKCTpEHHas SBaKyarus
CTYAEHTOB W3 ayIUTOPUH MPH BOZHUKHOBEHUU TOXKapa.

7. CpenctBa MHAUBUAYANbHOU 3amuThl opranoB asixanus (I'TI-7, T'TI-7B, I'TI-9, P-2, V-
2K, PITA-1, PIIT-67M, PY-60M, «®enukcy, I'’I3K, AT, ATIT-3, T113Y-K, UI1-4M, UII-5,UTI-
8. 6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KNX-5M) uenoBeka. MenulIMHCKHE CPEACTBA
3aIUTHI.

9. CpencTBa KOJUIEKTMBHOM 3aluThl HaceneHus. Ha3HaueHue, 3aniuTHbIE CBOWCTBA
yoexumt. [IpotuBopanuanmonnsie ykpeitus (IIPY, mnoa3zemHble memexoaHble TMEPEXOIbl,
3ariayOJIeHHbIE CTaHIIMM  METPONOJIUTEeHA), MPOCTEHIINe YKpbITHS (TpaHIIeH, OKOIIbI,
nepekprIThie menn). [IpaBumna 3anaTusyoexuia.

10. OkazaHue TMepBOM MEIUUMUHCKOM TMOMOUIM TPU OXKOTaX, pPAHEHUSX, 3apaKEHUsIX.
[IpoBeneHre YaCTUYHON CAaHUTAPHON OOPaOOTKU KOXKHBIX MOKPOBOB YEJIOBEKA MPHU BBIXOJE U3
30H PaJUOAKTUBHOTO, XMMHYECKOTO M OWOJIIOTUYECKOTO 3apa)KeHus (3arpsi3HEHus), U3 30H
MOXapOoB.

11. JIukBumanus MOCHEACTBUM YpE3BBIYAWHOW CUTyaluu. PaauanuoHHass M XUMHYECKas
pa3Beka odara TOpaKeHHs (3apakeHus). ABapuitHO-cmacaTenbHble padoThl. CrenmanbHas
00paboTKka TEXHHKH, MECTHOCTH, OOBEKTOB (JIe3aKTHBAIUs, Jera3anus, Ae3uHQEKIns,
JIC3UHCEKITHS

12. DOKCTpeHHas JBakyauuss W3 ayauTopuu (Jaboparopuu) B YCIOBHSIX —MOXKapa,
pPaaraImOHHOTO, XUMHUYECKOTO, OMOJIOTHYECKOTO 3arps3HEHUs TEPPUTOPUH C HUCIIOIH30BAHHEM
npoctedmx cpencts 3amuThl («Denukey», ['A3K, npotusoraza I'TI-7 ¢ AT1T-3).
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4. O0beM y4eOHOH JUCHUIINHBI

. B 3au B akan.
Bup yueOHoii paboTbl
eIMHUIAX yacax

O01mas TPyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 1 36
KonTaktHas padora (KP): 0,4 16
Ulexiuu (JIek) 0,4 16
CamMocTosiTe1bHas1 padoTa 0,6 20
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,6 20
Bu1 UTOroBOro KOHTPOJIA: 3ayer

Bup yuedHoii padoTbl B sax B acrp.

eIMHHUIAX yacax
O01mas TPyA0eMKOCTb JMCUUILIHHBI 110 Y4e0HOMY ILUIaHY 1 27
KonrakTHas pa6ora (KP): 0,4 12
[TpakTiueckue 3anstus (I113) 0,4 12
CamocrosiTe/ibHas padoTa 0,6 15
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,6 15
Bu1 UTOroBOro KOHTPOJIA: 3a4yer
AHHOTanus paboyeii mporpaMMbl TUCIHUTITMHBI
«ITepeBoa HAYYHO-TEeXHUYECKOH JUTEPATYPbD»
1. Heap AMCHMIJIMHBI — TMPHOOpEeTeHHE OOyYarOIUMUCS O0IIeH, KOMMYHUKATHBHOW W

npoeCCUOHATPHON KOMIIETCHIIMH, YPOBEHb KOTOPHIX Ha OTACIBHBIX JTanax s3bIKOBOU
MOJITOTOBKH ITO3BOJISICT BBITIOJHSATH PA3JIMYHBIC BUIBI MPO(ECCHOHAIEHO OPHUCHTHPOBAHHOTO
NIEpEeBO/Ia B MPOU3BOJICTBEHHOW U HAYYHOU JCATEIBHOCTH.
2. B pesyabrare uU3y4YeHUs] JIUCHUIJIHHBI
CHEIHATUTETANOIKEH

Obnadams CIETYIONTUMU KOMITETCHIIUSIMU:

o0yyamomuiicda 10  nporpamme

DopMupyeMble KOMIIETCHIIUU NHauKaTopbl J0CTHKEHUST KOMIIETCH UM

VK- 4.2. Cocrabinser,
VYK-4. CnocobeH npuMEHSTH NEePEeBOAUTHPEIAKTUPYETPA3ITHMUHBICAKAIEMU
COBpPEMEHHBIE YECKHE
EI(/)IIL/[JI;/IGYHI/IKaTI/IBHLIe TEXHOJIOTHH, B TOM TeKcThl (pedyepaThl, Scce, 0630pb, CTATBH H T.1I.

YK-4.4. ApryMeHTUPOBAaHHO H KOHCTPYKTHUBHO

HA HHOCTPAHHOM (bIX) si3bIKe(ax), s
OTCTAaWBAET CBOM MO3UIIUU U UJEH B aKaJeMHUECKUX

AKaICMHUYCCKOIo U HpO(i)eCCI/IOHaJ'II)HOFO

T — 151 npodecCHOHaTBHBIX JICKYCCHSX HA|
rocyJapCTBEHHOM si3blke PO 1 HHOCTpaHHOMSI3bIKE
MK-2-n  Cmoco0GeH MpoBOAHTH IMK-2-1.2 AHanu3upyet 1 000011aeT pe3ynbTaThl

NaTeHTHO- HH(POPMAIIMOHHbIE
BHIOpaHHON 001aCTH XUMHH W/UIH
CMEKHBIX HayK

MaTEHTHOI'O ITOMCKA 110 TEMATHUKE NTPOEKTA B
BBIOpaHHOM 007aCTH XUMHH(XUMUYECKOH

TEXHOJIOTUH )

B PE3YIbTATC U3YUCHUS JUCHUIIIINHBI 06yqammnﬁ0ﬁ JOJIKCH

3namo:

OCHOBHBIC ITPUCMBIIICPEBOAA,

OCHOBHEIE CIIOCOOBI JOCTMIKCHUA SKBUBAJICHTHOCTH BIICPEBO/JIC,

SA3BIKOBYIO HOPMY U OCHOBHBIC (I)YHKL[I/II/I A3bIKa KaK CUCTCMBI,
I[OCTE[TOLIHOC,Z[HSIBBIHOHHCHI/I}IHCpCBO)laKOJ'II/I‘-IeCTBOJICKCI/ILICCKI/IXCI[I/IHI/II_[,(I)paZBCOJ'IOFI/BMO
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B, B TOM YHCJIE COLIUAIIbHBIX TEPMUHOB U JINHIBOCTPAHOBEAUECKUXPEATUH.

Ymems:
- IIPUMEHATH OCHOBHBIE IIPUEMBIIIEPEBOIA;
- OCYILIECTBIIATh IMCbMEHHBIN [1EPEBOJ CCOOJII0ICHUEMHOPMIIEKCHYECKOM
HKBUBAJIEHTHOCTH, COOIO/ICHUEM I'PAaMMATHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUXHOPM;
- 0(OPMIIATH TEKCT NEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOMPEIAKTOPE;
- OCYILLECTBIIAATh IIEPEBOJl C COONIOJEHUEM HOPM JIEKCMYECKOW HSKBHUBAJIEHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKUX, CHUHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM TEKCTa MepeBoAa U
TEMIIOPAJIBHBIX XAPAKTEPUCTUK UCXOJHOTOTEKCTA.

Bnaoemp:
- METOAMKOUTIPEANEePEBOUECKOT0aHAIN3ATEKCTA,CITIOCOOCTBYIOIEHTOYHOMY BOCTIPUSTHIO
MCXOJHOIOBBICKA3bIBAHUS;
- METOAMKON MOATOTOBKH K BBIOJHEHHIO TEPEBOJA, BKIIOYAs MOUCK HMH(GOpMAIMH B
CIIPaBOYHOM, CIIELIUATIbHOM JINTEpAType U KOMIIBIOTEPHBIXCETSX;
- OCHOBaMU CHCTEMBI COKPAIICHHOMN IIEPEBOAYECKOM 3aIIMCH IIPH BBIIIOJIHEHUUIIEPEBOA;
- OCHOBHOH MHOS3bIYHON TEPMUHOJIOTUEHCIIEUAIBHOCTH,
- OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI OCIEIUATILHOCTH.

3. Kpatkoe cofep:kaHHe U CUHMIIIUHBI:

Benenue.Ilpenmer u ponp nepeBoja B COBpEMEHHOM o01iecTBe. PaznuuHble BUBI MEpEBO/A.
3agauu ¥ MECTO Kypca B MTOJATOTOBKE CHEIHATNCTA TEXHUKU U TEXHOJIOTHH.

Mopyns 1:

1.1.CpaBHeHME TMOpsJKaA CIOB B AHIJIMICKOM M pyccKOM mpeiokeHusix. [lepeBoa mpocrtoro
MIOBECTBOBATEIBHOTO MPEIOKECHUS HACTOSIIET0, Oy yIIETo U MPOIIEANIET0 BPEMEHH.
Oco0eHHOCTH TepeBOAa BOIPOCUTEIbHBIX M OTPHULATENIBHBIX HPEUIOKEHUH B Pa3IMYHbIX
BpEMEHaX.

1.2T1epeBox mpeioxenuit Bo BpemeHax Indefinite, Continuous. Urenue u nepeBos o Teme
"Xumus".

Monyns 2.

2.1. IlepeBon npemioxenuid Bo BpemeHax rpymm Perfect, Perfect

Continuous (yTBepIUTeNbHbIE, BOIPOCUTEIbHbIE M OTpHULaTenbHble (Gopmbl). OcobeHHOCTH
ynoTpeOaeHus] BCHOMOTaTeNbHBIX IJ1aroJioB.

2.2 IlepeBon cTpamarenbHOro 3ajora. TpyaHbIE ciy4aw IEpeBOAAa CTPaJaTENIbHOTO 3allora.
Urenne u mnepeBoj TekcToB nmo teme "Hayka m HayuHble MeTonbl". AKTHUBH3ALMS JIEKCUKH
IIPOYUTAHHBIX TEKCTOB.

2.3. llepeBom mpumarouHslx mpemiokenuii. [lpumatounslienomnexarmmue. llpuaarounsre
CKa3yeMBbIE. [Ipunarounsie onpenenurensHbie. I [ppnaTounsie 00CTOSATEIbCTBEHHBIE,
MPUIaTOYHBIE JOTIOJTHUTENIbHBIE.

Tumnb! yCIOBHBIX MPEUIOKEHHH, IpaBUiIa U 0OCOOEHHOCTH UXIIEPEBOA.

2.4. TlpakThka mepeBoja Ha MpUMepax TekcToB o Xuwmuw, .M. MenzaeneeBe, Hayke u
TEXHOJIOTHH.

2.5. TlepeBoa MpenyioKEHUH C y4eTOM TpaBHIIa COTIIACOBaHUS BpeMeH. lIpsmas W KOCBeHHas
peub.

2.6. PaznmuHble BapuaHTHI MIEPEBOIA CYIIECTBUTEIBHOTO BIPEIIOKEHINA. MOIaTbHBIE TIaroibl 1
0COOEHHOCTH UXIIEpPEeBOIA.

2.7. Pa3BuThe HaBBIKOB TmepeBoja 1o Teme '"Hayka 3aBrpamnero gHs".CroernuanbHas
TepMuHOIOTHS 10 Teme'"JlabopaTopus'.

2.8. Coxkpamenusi. OCOOCHHOCTH WX TIepeBoja. Pa3BuUTHE HAaBBHIKOB IMEpeBOja HA TpUMeEpe
TekcToB 1o Teme "JlabopaTopust, u3MepeHus: BXuMun'".

Monyisb 3.

3.1. Henmunele popmeiriarona.

3.2. UndpunutuB (HeompeneneHHas ¢opma riarojia). Ponb WHOUHUTHBA B TPEAJIOKCHUU U
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BApUAHTHI IEPEBOJIa HA PYCCKUM sA3bIK. [IpuyacTus u repyHaui.

NHpUHUTHBHBICOOOPOTHI.

3.3. Ob6opor nomonmHeHue ¢ WHOUHUTUBOM. BapuaHTBl mepeBoja Ha PYCCKUH A3BIK.
Tepmunosorus 1o teme "CoBpeMEHHbIE TEXHOJIOTHH".

3.4. O6oport noyiexaniee ¢ ”HQUHUTHBOM. Pa3nuyHble BapuaHThl iepeBoia. TepMHUHOIOTHS IO
TeMe "XuMuyeckasaTexHonorus" .

3.5. [lepeBo NpUYaCTHBIXOOOPOTOB.

AbGcomoTHbIM npuyacTHeli OOOpPOT M BapuaHThl mepeBoja. Pa3BuTHe HaBBIKOB IepeBOja IO
TeMe "XHUMHUYecKasi TEXHOJIOTHS .

4, O0beM y4eOHOH U CIMTLTHHBI

Bcero 7 cemecTp 8 cemecTp
Buabi yueGHoii padoTs 3a4. ejl. B axan. 3a4. ejl. B axan. 3a4. ejl. B akan.
yacax yacax yacax
O01as TPy10eMKOCTh
HCHUNUITMHBI 10 Y4e0HOMY ILIAHY 4 144 2 72 2 72
KonraxkrHnas padora (KP): 1,8 64 0,9 32 0,9 32
[IpaxTrueckue 3ausatus (I13) 1,8 64 0,9 32 0,9 32
CamocTrosiTtesibHas padora (CP) 2,2 80 1,1 40 1,1 40
CaMOoCTOATEIbHOE U3YUYEHUE
pa3/1esI0B AUCIUTUINHBI 2,2 80 11 40 11 40
Buix koHTpo.s: 3a4er 3a4er
Bcero 7 cemecTp 8 cemecTp
Bujabl yueoHoi padoTe B3au. |[Bacrp. (B3auy. |Bacrp. | B3au. B acrTp.
el. yacax | en. yacax el. yacax
O01as Tpy10eMKOCTh
M CHUIIJIHHBI 110 Y4eOHOMY ILIAHY 4 108 2 54 2 54
KontakThHas pa6ora (KP): 1,8 48 0,9 24 0,9 24
[TpakTuueckue 3anstus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas padora (CP) 2,2 60 1,1 30 11 30
CaMoCTOATEIbHOE U3YUYEHHE
a3JICJIOB TUCIUTUTHHBI 2,2 60 11 30 11 30
Bua koHTpoJs: 3auer 3ayer

AnHoTams paboueil mporpaMMbl TUCIUITITUHBI
«DpaHIy3CKH A3BIK»

1. Heap aucuMnaMHbl — MpHOOpeTeHrne 00ydaromuMucs o0mel, KOMMYHUKAaTUBHOW U
npoeCCHOHATBLHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIbHBIX JTanax s3bIKOBOU
MOJIFOTOBKU IO3BOJISIET BBINOJHATH PA3JIMYHbIE BUIBI MPO(ecCHOHATBHO OPHEHTHPOBAHHOIO
1epeBojia B IPOU3BOICTBEHHON M HAyYHOU JIE€ATENBHOCTH.

2. B pe3yabtrare M3ydyeHUusl JUCHMILIMHBI  oOydawoumiics 10  Nporpamme
CIIeIATUTETAI0JI/KEH :
Obnadams CIETYIONTUMA KOMITETCHIIMSIMU:
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DopMupyeMble KOMIIETCHIIUU NHauKaTopbl JOCTHKEHUST KOMIIETEeH U

YK- 4.2, Cocrabiser,

YK-4. CnocoGen nmpumensrs NEPEBOIUTHPEIAKTUPYETPA3IMIHBIEAKAIEMH

COBPEMEHHBIE ecKIIe

KOMMYHHKATHBHBIC TCXHOIOTHH, B TOM roy crpr (pedepatsl, acce, 0630pbI, CTATHH U T.1.

acie YK-4.4. ApryMEeHTUPOBaHHO U KOHCTPYKTHUBHO

HA MHOCTPAHHOM (bIX) s3bIKe(ax), IS

ixanemiraeckoro u mpobecenonamprore 0O TAHBAST CEOH IIOSHIH B HIEH B aKaZleMITIEcKHX

S D— 151 pohecCuOHATBHBIX JICKYCCUSX HA
FOCYIapCTBEHHOM sA3bIKe PD M MHOCTPAaHHOMSI3BIKE

IIK-2-n1  CnocobGeH NpoBOAUTH IMK-2-1.2 AHanu3upyeT u 000011aeT pe3ynbTaThl

NaTEeHTHO- HH(POPMAIIMOHHBIE  [TATEHTHOTO MOUCKA IO TEMAaTHKE MPOEKTa B
BEIOpAHHOM 00JIACTH XUMUU H/HITH BBEIOpAHHOW 00JIACTH XUMUU(XUMUYICCKOM
CMEXHBIX HAYK TEXHOJIOTHH)

B pe3ynbrate n3ydyeHus IUCLUILIMHBI 00Y4aroLIUics JOIKEeH:

3uamo:
- OCHOBHBIECTIOCOOBICOYETAEMOCTHUIIEKCUYECKUX €MHMIL MOCHOBHBIE
CJI0BOOOpa30BaTENIbHbBIE MOJICIIH;
- PYCCKHE 3KBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPAXKEHHUH PEUU B MPOLIECCE MEKINYHOCTHOIO
U MEXKYJIbTYPHOI'O B3aMOJICHCTBHUS;
- OCHOBHBIE ITPHEMBI U METO/1bI pepepupOBaHUsI U aHHOTUPOBAHUS JINTEPATYPBI;
- [AaCCUBHYIO U AaKTHUBHYIO JIEKCUKY, B TOM YHCJIE€ OOIIEHAYYHYI) M CHELHAIbHYIO
TEPMHHOJIOTHI0, HEOOXOIUMYIO J1J1sl pabOThI HaJl THIIOBBIMU TEKCTAMU;
- pUeMbl PabOThI C OPUTMHATILHOM JINTEPATYpOil HA MHOCTPAHHOM SI3bIKE.

Ymems:
- paboTaTh C OPUTMHAIBHOMN JINTEPATYPOIl HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIIOBapeM;
- BECTH NEPENUCKY Ha U3Y4Ya€MOM SI3bIKE C LIEJBI0 MEXIMYHOCTHOTO U MEXKYJIbTYPHOTO
B3alMOJICICTBYS,
- BECTHPEUEBYIO JIeATENbHOCTBIIPUMEHHUTENBHO K cepe ObITOBON M MpodecCHoHAIbHOM
KOMMYHHKAIUH.

Bnaoemu:
- MHOCTPAaHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKYJIbTYPHOIO OOILEHHUS,
HaBbIKAMU M YMEHHUSIMH pEUYEBOM JEATEIbHOCTH IPUMEHUTENIBHO K cdepe ObITOBOW U
npodeccuoHaIbHON KOMMYHUKALIMU, OCHOBAaMH IyOIMYHON peuH;
- OCHOBaMU pedepupoBaHus U AaHHOTHUPOBAHUS JIMTEPATyphl HA U3y4aeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kaHue TUCIUNITHHBI:
Beeoenue. IlpenMeT u posib HHOCTPAHHOTO SI3bIKA.
Mooyne 1.1.I'pammaTuyecke TpyIHOCTH U3y4aeMOro s3bIKa:
1.1 JInynHble, IpUTSKATETBHBIE U IPOYHE MECTOUMEHHUS.
1.2 TIopsinok cI0B B MIPENIOKEHUH.
Mooyns 2.11.UTenne TeMaTu4ecKux TeKCTOB:
2.1. BBenenne B cnenmnajbHOCTh
2.2 JI.1. Menneneen
2.3. PXTY um. JI.11. Menaeneena
Mooyne 3.111.IIpakTiKa yCTHOM pedr o TeMaM:
3.1. «I'oBopuM 0 cebe»,
3.2. «B ropoze»,
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3.3. «PaiioH, rzie s )KUBY».

3.4. MoHoJorr4YecKasi pe4yb 1o TeMe «0 ceOey.
Mooy 4.1.I'pammaTuyeckue TPyIHOCTH U3y4aeMOro si3bIKa:

4.1. UnpuHUTHB.

4.2. BunoBpemeHHbIE ()OPMBI TTIaroJioB.

Mooynv
CHEHUATbHOCTH.

S.1l.1M3yyatoniee yTeHHE Hay4HO-TIOMYJSPHBIX TEKCTOB IO BBIOPAHHOM

[MpumepHass Tematuka TeKCTOB: «DyHIaMEHTalbHAsT XUMHS W HAyYHBIE METOMBI»,
«[IpuknagHass XuMUs Ha POU3BOJICTBEY.
Mooynw 6.111. TIpakTrka yCTHOM peuu 1o TeMe

6.1. «Cmyoenueckas scuznoy.

6.2. «M3MepeHust B XUMUYECKOH J1abopaTopumn»
Mooy 7.1. 'pammaTideckue TpyIHOCTH U3y4aeMOro sI3bIKa:

7.1. Ilpuyacrusi.

7.2. CocnararenbHOE HAKJIOHEHUE.
Mooyns 8.11.13y4aroiiee yTeHHEe TEKCTOB MO TeMaTuke: «CreuuanbHas gabopatopusy,
«M3MepeHus B CIICIUATBHON J1a00paTOPHI.

Mooyns  9.11l.1IpakTHKa yCTHOM pedyn MO TeMam:

«[IpoBeneHue 1en0BON BCTpEUn», «3aKIIFOUEHNE KOHTPAKTay.

4. O0beM y4eOHOH AN CHMIIUHBI

«CTpaHa HU3yd1acMOro A3bIKa»,

Bcero 5 cemecTp 6 cemecTp
Bujpt y4ednoii padorsl 3a4. ejl. B axan. 3a4. ejl. B axan. 3ad4. ejl. B akaz.
yacax yacax qacax
O01as TPy10eMKOCTh
U CHUILIMHBI 110 Y4e0HOMY IJIAHY 4 144 2 72 2 72
KonTakTHas padora (KP): 2,7 96 1,3 48 1,3 48
Ulexiiuu (JI) 1,8 64 0,9 32 0,9 32
[TpakTuaeckue 3arstus (I13) 0,9 32 0,4 16 0,4 16
CamocrositesibHas padora (CP) 1,3 48 0,7 24 0,7 24
Bua koHTpoOJIs: 3a4eT 3adeT ¢ OEHKOM
Bcero 5 cemecTp 6 cemecTp
Buabi yueGHoii padoTs B3ay. |Bacrp. |B3au. |Bacrp. | B 3au. B acrp.
el. yacax el. yacax el. yacax
O01mas Tpya10eMKOCTh
HCHUIUIMHBI 10 Y4eOHOMY ILIaAHY 4 108 2 54 2 54
KontakThHas pa6ora (KP): 2,7 72 1,3 36 1,3 36
Ulexmmm (J1) 1,8 48 0,9 24 0,9 24
[IpakTuueckue 3austus (I13) 0,9 24 0,4 12 0,4 12
CamocTosiTesibHasi padora (CP) 1,3 36 0,7 18 0,7 18
Buja koHTpOJIS: 3a4er 3a4der ¢ OLeHKOM

5. TPEBOBAHMUSI K YCJIOBUSAM PEAJIN3ALIUU ITPOI'PAMMBICIIEIIMAJIMTETA

5.1. Tpe6oBaHus K KaAPOBbLIMYCJIOBUIM
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o1l Peanuzanus nporpaMmsbl crieliUaInTeTa 00ECIIeYNBACTCS MEAArOrHYECKUMHU
pabotHukamMu OpraHuzanuu, a TakKe JUIAMH, NPUBIEKAEMBIMU K DPEATHU3alUU MPOTrPaMMBbI
CHEeHMAINTETa HA HHBIXYCIOBHUSX.

512 KBanudukamuss mnemarorndyeckux paObOTHHKOB OpraHu3anud JI0DKHA
OTBE€YaTh  KBAIM(PUKAIMOHHBIM  TpeOOBaHUSAM,  yKa3aHHBIM B  KBaJH(PHKAIIMOHHBIX
CIIPaBOYHHKAX, U (MJIK) MPOGECCHOHANBHBIX CTaHAApTax (MPUHAIWYUN).

513 He wmenee 70 mpoOLEHTOB YMCIEHHOCTH IE€Jaroruueckux pabOTHUKOB
OpraHu3anuy, y4acTBYIOLIMX B peaiu3alii IPOrpaMMbl CHELMAIUTETa, U JIUL, IPUBJIEKAEMbIX
K pealu3aluy MpOrpaMMbl CIEIHAJUTeTa Ha WHBIX YCIOBHAX (MCXOAS W3 KOJIMYECTBA
3aMeIlaeMbIX CTaBOK, IPUBEAECHHOIO K LIEJOYMCICHHBIM 3HaYE€HUsAM), JOJKHBI BECTU HAay4HYIO,
yu4eOHO-METOIMYECKYI0 H (WJIM) TMPaKTUYECKYl0 pPabOTy, COOTBETCTBYIONIYIO MPODUITIO
IPEenoiaBaeMoi TUCIUITIMHBI(MOIYJISA).

514 He wMeHee 5 mpOLEHTOB 4YHCIEHHOCTH IE€NArOrMU4EeCKUX pabOOTHUKOB
Opranu3anuy, y4acTBYIOLIMX B peau3alliy IPOrpaMMbl CHELMATIUTETa, U JIUL, IPUBIEKaeMbIX
K pealu3aluy MPOrpaMMbl CIEIHaJUTeTa Ha WHBIX YCIOBHAX (MCXOAS W3 KOJIMYECTBA
3aMeIaeMbIX CTAaBOK, IPHUBEICHHOIO K LIEJIOYUCICHHBIM 3HAYCHUSIM), JOJDKHBI SIBISATHCA
pyKoBOIUTENSAMU W (WiK) pabOTHUKAMU WHBIX OpPTaHU3aIMi, OCYIIECTBISIOIMIMMHU TPYAOBYIO
NeSITeNbHOCTh B IpOQecCHOHaIbHOM  cdepe, COOTBETCTBYIOUIEH  mpodeccHoHanbHOM
NEeSITEIbHOCTH, K KOTOPOW TOTOBSTCA BBITYCKHUKMA (MMETh CTaX paboTBl B JaHHOM
npodeccuoHalibHOM cepe He MeHee 3 JIeT).

215, He wmenee 60 mnpouEHTOB YHUCIEHHOCTH M€AAroru4eckux pabOTHUKOB
Opranu3anuu U Jull, IPUBJIEKaeMbIX K 00pa3oBaTeiabHON AesTenbHocTi OpraHu3aliy Ha MHBIX
yCIOBHAX (MCXOIS W3 KOJIMYECTBAa 3aMEIIAEMBIX CTABOK, MPHBEAECHHOIO K IIEJIOYHCICHHBIM
3HAYEHUSIM), TOJDKHBI MMETh YYEHYIO CTENEHb (B TOM YHCIE YYEHYIO CTElEHb, NOJYyYEHHYIO B
MHOCTPaHHOM IOCyJ1apCcTBE U NpU3HaBaeMyto B Poccuiickoit @enepanyn) u (UIM) yueHOE 3BaHUE
(B TOM 4HuClIe y4€HOE 3BaHME, IOJYYEHHOE B MHOCTPAaHHOM TOCYAAapCTBE M IpPU3HABaeMoOe B
Poccuiickoit deneparun).

5.2. MaTepuabHO-TEXHUYECKOeo0ecTeueHne

MarepuanbHo-TeXHHUECKass 0a3a  yHHMBEpPCHTETa COOTBETCTBYET  JICHCTBYIOIIUM
IPOTUBOMNOXAPHBIM TpaBWJIaM W HOpMamM U oOecnedyMBaeT NPOBEJEHHE BCEX BHUJOB
JUCLUIUIMHADHOM M MEXIUCUMIUIMHAPDHOM  TOJArOTOBKM, IIPAKTHYECKOM M HAy4dHO-
HCCJIEIOBATEIbCKON paboThl 00yJarOmUXCsl, MPEAYCMOTPEHHBIX YIEOHBIM IJIAHOM.

[Tepeuenp MaTepHaIbHO-TEXHUUECKOTO 00ECIIeUeHHsI BKIIIOYAET:

- y4yeOHbIE ayIUTOPUU AJIi TPOBEIACHHS Y4EOHBIX 3aHATUM, MPEAYCMOTPEHHBIX
IpOTrpaMMOMl  CIIeMaITeTa, OCHAIICHHBIE OO0OpYIOBaHMEM M TEXHUYECKMMHU CpEICTBAMHU
00y4deHus1, COCTaB KOTOPBIX OINpeAeNseTcs: B pabounx mporpaMMax JTUCHUIUIMH(MOTy el );

- na0opaTOpHble MOMELICHHS, OCHAIEHHOCTb W YCJIOBUS pabOThl B KOTOPBIX
00yJaronmxcsi COOTBETCTBYIOT TPEOOBAHUAM TEXHUKH O€30MaCHOCTH MO pad0Te ¢ XUMUUYECKUMH
peaKTUBaMu;

- MOMEIEHUsI Ui CaMOCTOATEIbHOW paboThl O00YYarOIIMXCSs, OCHAICHHbIE
KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO MOJKITIOUeHHs K ceTH «HTepHeT» n obecrieueHneM
JIOCTYTIa B 3JEKTPOHHYIO MHPOPMAIIMOHHO-00pa3oBaTenbHyI0 cpeyOpraHu3aiiu.

MarepuansHo-TexHuueckoe obecneuenune OOIl crnenmanureTa 10 HAINpPaBICHHIO
noarotoBku 04.05.01 - @ynnameHTanbHas U NIPUKIAJIHAS XUMHUS, CTIEIUATIA3AUS
«Opranuueckas XMMHs» BKIIIOYAET:

5.2.1. Obopyoosanue, neodxooumoe 6 00OpazoseamenbHoOMnpoUecce

Crnucok  00OpyJIOBaHHBIX Y4eOHBIX KaOWHETOB M OOBEKTOB JUIs MPOBEIEHUS
MPAKTUYECKUX 3aHATUH 1o oOpa3oBaTenbHON mnporpamme 04.05.01-®dynnameHTanbHas u
OPUKIAJHAS XUMHS JJIsl yJOBIETBOPHUTENBHOTO oOOecreyeHus o0pa3oBaTeIbHOIro Ipolecca
MIPUBENIEH HIKE:
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Ne i/

IIpenmersl, TMCHUIJIMHBI (MOIYJIN)
B COOTBETCTBHH C Y4eOHBIM IUIAHOM

HaunMeHoBaHne 000py10BAHHBIX YUEeOHBIX
Ka0MHETOB, 00bEKTOB /1JIs1 MPOBeEICHUS
NPAKTHYECKUX
3aHATHH C IepeYHeM OCHOBHOI0 000pY10BAHUSA
H/WIH MPOrPaAMMHOI0 o0ecrneveHust

JlaGopaTopHbie pabOTHI 1O
aucuuruimHaM Y11
Hayunas uccnenoBarenbckas paboTa
B ceMecTpe

VYuebnble u Hay4Hble JabopaTopun Ne 413, 11416,
N411, U429, 1432, 11434, 436, 11440, 11448, K710,
K714, K810, K824, K906, K711, K712, K713.

[lepeueHb OCHOBHOTO 00OPYIOBAHMUS:
CyHmmIbHbIE mKadsl (3mIT.);
BBITSDKHBIC mKadbl (1411T);
MarHUTHBIE MEIIAIKU ¢ o0orpeBoM (10miT.);
TEPMOCTATHPYEMbIC BOJISTHBIC OaHU (411T.);
[POTOpHBIE UCTIApUTENH (411T);
- BEChl aHAIMTUYECKHUE TabopaTopHbIe 10 4 3HaKa
rmocye 3ansaToi (3mr.);
BeChLIIa00PATOPHBIEA023H.TOCTE3ATISI TOM (2
I1T. );
-MuKpoBosiHOBas ycranoBka CEM DU 9369 (CIIIA) B
KOMILIEKTE C KOMIIPECCOPOM CKATOTO BO3yXa;
- mpubop  IUIL  OMNpelneieHHus  TeMIepaTypbl
[TaBIICHHUS;
MOHO-METPHI (31IT.);
KOHJTYKTOMETP;
-MEIIIAJIKK BEPXHETPUBOIHBIC (2 IIIT.);
-KoJIOOHarpeBarenu (4 mr.);
Y ®-namna (2mir.);
XOJIOIMIIBHUK (211IT.);
Y ibTpa3BykoBas-Oans (1mrT.).
UlaGoparopHast ieHTpudyra s MUKPOIIPOOUPOK — 2
[IIT.
UlaGopaTopHas nentpudyra — 1 mr.
BeChl aHaTUTHUECKUe (211T.);
CyLIMIbHBIE IKa(bI (71T.);
MarHUTHbBIE MEIIANKH (2511IT.);
TabopaTopHasANocyaa;
[POTOPHO-TIIEHOYHBIE CTAPUTENH(OIIIT. );
DIIEKTPOTUTUTKH;
7. mpubOp N5 OTIpeieTIeHHs TEMITEPaTypPhl
mnaBneHuslITII-M;
pedpakTomeTpsl (21mT.)
Crienamm3upoBaHHOE000PYIOBaHHE.

Jlns aHanu3a BEIIECTB, IOJIYYEHHBIX B PE3YJbTATe€ NPOBEJICHHBIX HCCIECIOBAHUNA B

pamKax yuyeOHON HaydyHO-HCCIIeI0BaTENbCKOW paboThl, KBaTU(UKALNOHHON BBHITYCKHONW pabOThI
WIN TIPOBEJCHUS TNPAKTUKYMOB MO Y4eOHBIM Kypcam: «OpraHudeckas Xumm», «Dusznueckue
METO/ABl HCCIENOBaHWUI» Ha 0aze Kadeap wuMEIOTCS OOOpPYJOBaHHBIE aHAJTUTHYECKUE
nabopaTopHu:
-T"a30BsIit xpomaTorpad Kpucrann-2000M ¢ niaMmeHHO-MOHU3ALMOHHBIM JETEKTOPOM
-KunxoctHoit xpomatorpag LaChrom
-Cniektpodorometpsl Specord M40, CD-2000
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-JlamunapusbIii mkad 1 6noncnsitanuii Jlaboparopus xapenpst XTBMIT (mabopatopust 906)
-Crniektpootomerp CINTRA 101-404
-Cucrema KanuusipHoro aiekrpodopesa «Kamens-105M»
-XxpomaTorpadbl MUKPOKOJIOHOYHBIE C yIpaBistommumMu HoyToykamu («MUJINXPOM A-02 — 2
mt., «<AJIbBOAXPOM» - 1 mt.) (3A0 «MHCTUTYT XpoMaTorpadum», r. HoBocubupck);

B pamkax ¢unmana kadeapsr corpyaandarot ¢ ®T'bYH MOX um. H. /1. 3enuackoro PAH
Ha 0aze KOTOPOro CTYACHTHI MPUOOPETAIOT HEOOXOIMMbIC HABBIKU PAOOTHI, BBIITOIHSS Y4eOHBIS
Hay4HO-UCCIIeIOBAaTEIbCKUE M KBaM(uKanmonHsie padotel. Ha 6a3ze MOX PAH co3man neHtp
KOJUIEKTUBHOTO TOJh30BaHMS (DU3MUECKUMH METOJaMH HWCCIICOBAHMS CTPOCHUS BEIIECTBA —
HEKOMMEPYECKOE MPEANPUSITHUE.

[Ipn mpoBeneHWM UCCIENOBaHMWN OOydYarONmIUECs HWMEIOT BO3MOXHOCTH  TaKXKe
UCIIONIB30BaTh Bce mpuOopbl lleHTpa KojuiekTUBHOrO wucnonp3oBanus PXTY wum. .U
Meneneesa.

5.2.2. Yueono-naznaonwvienocoousn:
KoMIUIeKTBI TUIAKaTOB H CIIAWIOB K JIGKIIMOHHBIM Kypcam, oOpa3isl Hamboee
pacupoCTpaHEHHBIX MPUPOJHBIX MUHEPAJIOB, IPOCTHIX M CIOXHBIX BEIIECTB, MOJEIHU CTPYKTYP
HEOPraHWYECKUX U OPTaHUYECKUX COEAUHEHHUM.

1.2.3. Komnvromepui, unghpopmayuonno-meneKkoMMyHUKayuOHHble cemu, AannapamHo-
npozpammuble U AyOUOSU3YaANbHbIECPEOCEA:

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBatensMu CD u DVD,
IPUHTEpAaMM M TNPOTrPAMMHBIMH  CpPEACTBaMH, IIPOCKTOPBI, DKpaHbl; ayJUTOPUU  CO
CTallMOHAPHBIMHU KOMILIEKCAMH O0TOOpaXeHHs HH(DOPMAIUH C JTF0O0TO 3JIEKTPOHHOTO HOCHUTEIIS;
KOIIMPOBAaJIbHBIEC allllapaThl; JOKaJIbHAs CETh C BBIXOAOM B MIHTEpHET.

1.2.4. Jluyen3zuonnoe npozpammuoeodecneuenue
Opranmzanuu obecrieueHa HEOOXOAMMBIM KOMIUIEKTOM JIUIIEH3MOHHOTO W CBOOOHO
pacmpoCcTpaHsIeMOro MPOrpaMMHOTO OOECTIeUeHus], B TOM YHCIIe OT€UEeCTBEHHOTO MPOU3BOCTBA,
COCTaB KOTOPOTO OMpeIeseTcs] B padodyrx mporpaMMax JUCIUIUIMH U TIOJUICKUT OOHOBIICHUIO
pU HEOOXOIUMOCTH.

5.2.5. Ileuammuowie u r31eKmpoHHble 00pa3oeamebHble U UHPOPMAUUOHHBLEPECYPCHL:

NHupopmaninoHHO-METOIUYECKHE MaTepuasbl: ydyeOHble IMOCOOMS MO JUCHUIUIMHAM;
METOAMYECKHE PEKOMEHJAlMM K TMPaKTHYECKUM 3aHATHUAM; pa3laTOYHBIA Marepuan K
JIEKIIMOHHBIM KypcaM; 3JIeKTPOHHbBIE y4eOHbIe U3JaHus 0 TUCIUILTHAM, HayYHO-TIOMYJISIPHbIE
AJIEKTPOHHBIE U3/1aHUS.

DneKTpoHHbIE 00pa3oBaTeNbHbIE pecypchbl: KadeapaabHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JaHUH 10 JUCHMIUIMHAM; SJIEKTPOHHBIE IMPE3eHTAlMM K pa3/ielaM JIEKIHOHHBIX KYPCOB;
ydaeOHO-MeToIMUecKre pa3paboTku Kadeap B AJIEKTPOHHOM BHJE, pa3MEIICHHBIE Ha calTax
Kadeap QaxynbpTeTa eCTECTBEHHBIX HAyK; CIPAaBOYHbIE MaTepHUajbl B IEYaTHOM M AJIEKTPOHHOM
BHUJIC TI0 CTPOCHUIO U CBOHCTBAaM BEIIIECTB.

5.3. YueOHO-MeTOIMYeCKOeo0eciedeHUe

Jlnst peayin3aliud OCHOBHOW 00pa30BaTeNIbHOW MPOrpaMMBbl MOJATOTOBKHM MO MpPOTrpaMme
crenyanuTeTa 1o HampaBieHuro noArotoBku 04.05.01 - dynpameHTanbHass W NPUKIAIHAS
XUMHus, crenuanuzamus «OpraHudyeckas XUMHS» HCHOJIB3YIOTCA (GOHIBI y4eOHOH, ydeOHO-
METOMYECKOM, HAYIHOU, TIEPHOTNIECKON HayIHO-TEXHUYECKOM uTepaTypbl NHpopmamonHo-
6ubmoreynoro nenrpa (MBL) PXTY um. /JI. U. MengeneeBa u kadeap, y4acTBYIOUIUX B
peai3aIy MpoTrpaMMEl.

Nudopmannonno-oubnnoreunsiii neHtp PXTY um. JI. U. MenneneeBa obecrieunBaer
WHPOPMALIMOHHYIO  TMOJAJCPXKKY  peaju3allid  [POTPaMMBI,  COJCHCTBYET  TOJTOTOBKE
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BBICOKOKBAIM()UIIUPOBAHHBIX ~ CIIELUAIMCTOB, COBEPLICHCTBOBAHMIO Yy4eOHOTo Iporecca,
Hay4HO-UCCIIEIOBATEILCKOM PabOThI, CIIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYJIbTYpPHI
OyIylIero crenuainucTa.

UBL] ynuBepcurera oOecreynBaeT OOYYArONIUXCS OCHOBHOM y4eOHOH, y4eOHO-
METOAMYECKOH M HAyYHOW IUTEepaTypoil, HEOOXOOUMOHN Ui peanu3alid ¥ KadyeCTBEHHOTO
OCBOEHHUSI 00YUaIOIIMMUCS IO MPOrpaMMe CHelHaluTeTa 00pa3oBaTeIbHOIO Mpolecca Mo BCEM
JTUCLHUIUIMHAM OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl IMOJATOTOBKH —CIIEHUAIMCTOB IO
HamnpasyieHuto noarotoBku 04.05.01 - dynaaMeHTalibHas U NPUKIAAHAS XUMHUS, CLICHUATA3ALINS
«Opranuueckast XuMmu».

O6mem MHorootpacieBoro donma MBIl va 01.01.2019 1. cocraBiser 1 708 372 »k3.
W3JaHUN.

@®onn y4eOHOM M yueOHO-METOIMYECKOM JUTEepaTyphl YKOMILIEKTOBAH I€YaTHBIMU
U3JaHUAMH U3 pacueTta He MeHee 0,25 sK3eMIrIsipa KaXa0To U3 U3JIaHUH, YKa3aHHBIX B Pa0OUYNX
nporpaMMax JAUCHUIUIMH (MOAyJel), MpakTHK, Ha OJHOro OOydarollerocs M3 4ucia JIuI,
OJIHOBPEMEHHO OCBaMBAaIOIIMX COOTBETCTBYIOIIYIO JIUCLUIUIMHY (paszen), HpOXOIsAIIUX
COOTBETCTBYIOIIYIO IPAKTHKY.

OOyuaromuiica oOecnedeH JAOCTYNOM (yJaJ€HHBIM JIOCTYIIOM) K COBPEMEHHBIM
npodeccuoHanbHBIM 0a3aM JaHHBIX M HH(QOPMAIMOHHBIM CIPAaBOYHBIM CHUCTEMaM, COCTaB
KOTOpBIX OIpeaensieTcss B pabo4yux MporpaMMax JIUCHUIUIMH (MOJyJled) U MOJJIEKUT
OOHOBJICHUIO (TPYU HEOOXOAUMOCTH).

NudpopmannoHHO-OMOINOTEUHBIA IIEHTP OOECIIEYMBAET CaMOCTOSTEIbHYIO padoTy
oOydJaromuxcsi B YHUTAIBHBIX 3ajlaX, MPEAOCTAaBNSAs IIUPOKUM BBIOOp JUTEpaTyphl IO
aKTyaJbHBIM HANpaBICHUSAM, a TaKkKe o0ecnmeunmBaeT IOCTYN K MPO(ecCHOHAIBHBIM 0azam
JTaHHBIX, UHOOPMALIMOHHBIM, CIIPABOYHBIM M MIOMCKOBBIMCHCTEMAM.

Kaxnp1ii oOyuarommuiicsi odecriedeH CBOOOJHBIM JIOCTYIIOM M3 JIFO0O0H TOYKH, B KOTOPOU
uMeeTcsl JocTyn K cetu VIHTepHeT, K dieKTpoHHO-OmOmmoreynoir cucreme (ObC)
YHuBepcurera, KOTOpas COAEPKHUT pa3jMuYHblE W3JaHUS 110 OCHOBHBIM H3y4aeMbIM
JUCLUIUIMHAM M c(pOPMHUPOBaHA MO COIVIACOBAHMIO C MpaBooOIagaTeasiMi yueOHOH U yyeOHO-
METOINYECKOUITUTEPATYPHI.

Jns  Oojmee  MOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMoOrpaduyeckoro u
uHpopmanmoHHoro oocnyxupanus B MBI peann3oBana TeXHOJIOTHS 3JEKTPOHHOW JOCTaBKU
JIOKYMEHTOB.

3ﬂeKmp0HHble un¢opmauu0rmble pecypceol, ucnojib3dyembsle 6 npovecce 06yuenuﬂ

Ne  tkTpOHHBIN PexBu3uTH 0OrOBOpaA (HOMED, XapakTepucTuka OMOINOTeYHOTO
pecypc JlaTa 3aKJII0YCHHS, CPOK (dhoHma, T0CTYyI K KOTOPOMY
nercTBHs), cchliika Ha caT DbC, MPEI0CTABISAETCA JOTOBOPOM
CyMMa JIOTOBOpa, KOJUYECTBO
Kiroueit
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OBbC «JIlaup»

[ [puHaAJIEKHOCTD - COPOHHSIS
PexBu3uThl 1orosopa - OO0
«M3narenbcTBO «JIaHpy», 1OrOBOp
N029.01-3-2.0-827/2018 ot
26.09.2018 1.

C «26» cents0ps 2018r. mo «25»
ceHTsiopst 2019r. Cepuika Ha callT
DBC — http://e.lanbook.com
Cymma norosopa — 357 000-00
KosnnuecTBO KItO4€ei - 10CTYI
1g Becex nojp3oBareneil PXTY ¢
IMI0OOr0 KOMITBIOTEpA.

norosop Ne 33.03-P-2.0-1775/2-
10

o1 26.09.2019r.

Cymma norosopa — 642 083-68

C «26» cents6ps 2019r. o «25»
ceHTs0ps 2020r

DNEeKTPOHHO-OUOIMOTEUHAS
cucreMa usgareiabcrsa 'Jlanp" —
[pecypc, BKIFOYAIOITUI B ce0s Kak
PJIEKTPOHHBIE BEPCUU KHUT BETYIIHX
M3/1aTeJILCTB YUeOHOH U HAyYHOM
nmuTepaTypsl (B TOM YKCIIe
YHUBEPCUTETCKHX U3AATEIIbCTB), TaK
1 3JIEKTPOHHBIE BEPCUU
MEePUOIUYECKUX U3IaHUM 110
[pa3JIMYHBIM 00JaCTIM3HAHUIA.

ObC «JIAHb» npenocraBisiet
[10JIb30BATEISIM MOOMIIBHOE
npwioxenue 1 i0S u Android, B
KOTOPBIX UHTETPHUPOBAHBI
OCCIUTaTHBIC CEPBUCHI JIJIST HE3PSTINX
CTYJICHTOB U CHUHTE3aTOp PEUH.
Kouteknun: « XuMHS» - H3]1-Ba
HOT,

«Xumusy - u3n-sa Jlaboparopus
BHaHWH, «XuMHUI» - u3a-Ba «JIAHDbY,
«Xumusa»-KHUTY (Kazanckuii
HALIMOHAIBHBIN UCCICA0BATEIbCKUN
TEXHOJIOTUYECKUN YHUBEPCHUTET),
«Xumus» - u3a-sa PU3MATIINT,
«UHpopmarukay - uza-sa "Jlane",
HarmmonansHbiit OTKPBITHIN
Yuusepcurer"MUHTYUT",
"MHXEHEpHO-TEXHUUECKUE HAyKH"
n3a-Ba "Jlans".

IIpuHaIe)KHOCTD —
OnektpoHHo  -cobctBeHHas PXTVY. Cebuika Ha
oubmuoreunas |caiit ObC — http://lib.muctr.ru/
cucrema  WBII| Joctyn s nonb3osarenei
PXTY um. PXTYVY c nro60oro koMmproTepa.

J.11.Menneneer

JJIEeKTPOHHBIE BEPCUU YUEOHBIX U
Hay4HbIX U31aHui aBTopoB PXTVY no
Bcem OOIL

a (Ha 6aze AIBC

«MpOucy)

WNudpopmannons [IpuHaanexHOCTb CTOPOHHSS. | DJIEKTpOHHAs OuOInoTeKa
o-cripaBoyHasi  |PexBu3uThI KoHTpakTa — OO0  |HOPMAaTHBHO-TEXHUYECKUX U3JaHUI.
cUcTeMa «HNHDOPMITPOEKT»,xontpakt |Conepxur 6onee 40000
«TEXDOKCIIEP [Ne 111-1425A/20180T HAIIMOHAIBHBIX CTAHAAPTOB M JIP.
T» «Hopmsl, 18.12.2018 r. HT/]

MpaBua, CymMma noroBopa — 547 511 pyo0.

CTaHIapThI C «01» suBaps.2019 r. mo «31»

Poccuny. nexadpst 2019 r. Ccpuika Ha caiT

ObC —
http://reforma.kodeks.ru/reforma/
KommaecTBo kimrouet — 5
UTMLIEH3UI + JTOKaJbHBINA JOCTYII
c komneroTepos MBI
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DJIEKTPOHH
ast

nrccepTanu

it (OB/1).

[[prHaMIe)KHOCTh — CTOPOHHSAS PekBU3uThI forosopa — PI'b,
JloroBop Ne 29.01-P-2.0- 826/2018 ot 03.10.2018 r.

ouonmmorexaC «15» okrabps 2018 r. mo «14»

mroist 2019 .

Cymma gorosopa - 299130-00 Cepunka Ha caiit 9bC —
http://diss.rsl.ru/

KomnuectBo kitoueit — 10

nmuieH3uit + pacneyatka B UBLI.

B ObJ1
ITOCTYITHBI
PIICKTPOHHBIC
BEepCUU
nccepTanui
Poccuiickoit
["ocynapcTBeHHO
11 OMOIHOTCKH:

c 1998 roma — o
CHEINAIbHOCTIM

"JKOHOMHYCCKHU
€ HayKH'",
"FOpunnueckue
Hayku'",
"[leqarorunueckn
e HayKu'" U
"[Icuxotoruueck
ve HayKu'";

c 2004 rona - o
BCEM
CIICI[UAJIBHOCTSIM
, KpoMe
MEIUIIUHEBI 1
(hapmanuu;

c 2007 roma - mo
BCEM

CTIEUATBHOCTSM

, BKJTFOYast
paboTHI TIO
MeIULHE U
dhapmaruu.

ObC IIpunannexHocTh — cTOpoHHA PexBusnutel norosopa —O00

«Hayuno- |[«PYHDb», norosop Ne 29.01-P-2.0-1020/2018 ot 07.12.2018 r.9nekTpoHHbIE

niekTpoHHA|C «01» auBaps 2019 r. mo «31» BEpCUU

5T nexadpst 2019 r. Cebuika Ha caiT — http://elibrary.ru MEePUOIMYCCKUX

oubmmorexkaCymma norosopa - 934 693-00 KonnuectBo kitoueit — 1octyn  u

eLibrary.ru |ms mons3oBareseit PXTY 1o ip- aapecam HeorpaHHUEH. HETICPHOAMIECKU

D>. X U3JaHUU 110
Pa3TMIHBIM

OTpaciIsIM HayKH
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51 [Tpunamiesxxanocts ctoporHsis JJoroBop Ne 5/1/2018 ot Kpynneitmas B
BUHUTU [01.02.2018 r. Poccuu 6a3
PAH Cymma norosopa -24000-00 ITAHHBIX 110
C «02» deBpanst 2018 r. mo «05» €CTECTBEHHBIM,
Mast 2019 r Ccplika Ha cait- TOYHBIM U
http://www.viniti.ru/ KonruecTBo Kiroueii — JOKaIbHBIN TOCTYI TEXHUYECKUM
imis monb3oBareneit PXTY B UBL PXTY. HayKaM.
Bxiaroyaer
Matepuaiibl P2K
(PedeparuBHOTO
PKypHasa)
BUHUTU c
1981 r. O0numit
o0Bem BJI -
Oonee 28
MJIH.JJOKYMEHTOB
CrnpaBouH [Ipunagnexxnocts croponssis, JJoroop Ne 45-709A/2018 ot CnpaBouHo-
0- 09.07.2018 r. [IpaBOBast
npaBoBasi |C «10» urons 2018 r. mo «09» crucTtema 1o
cuctema roiist 2019 r. Cymma norosopa- 3aKOHO/IATENbCT
«Koncynp [KomnuecTtBo kitoueit — 50 monb30BaTenbCKux JUIEH3UH o ip-  BY Poccuiickoit
TaHT+ azpecam. Denepauuu.
D,
CrnpaBo4H
0- ITpunaanexxnocts ctopoHHsst JloroBop Nel45-1880A/2018 r. ot [CapanT —
mpasBoBas 28.01.2019 . CIIPaBOYHO-
cucrema (C «28» sHBaps 2019 r. mo «27» [IpaBOBas
“Tapant» |saBaps 2020 r. Cebuika Ha caiT — http://www.garant.ru/ crcTeMa 1o
Cymma norosopa - 512000-00 KonugectBo kitoueit — 50 BaKOHOMATENLCT
MOJIb30BaTEILCKUX JIUIICH3UM 110 1p-ajipecam. By Poccuiickoii
Denepanuu.
M3 narensc[I[puHamie)kHOCTh CTOPpOHHSISA. HalmoHaibHast oanucka Komnexkuus
TBO (Muno6pnayku+ ['TIHTB) CyGnuuen3nonssiii joroBop Ccblika pKypHAJIOB 110
Wiley Ha caiit — http://onlinelibrary.wiley.com/ KonndecTBo kiroueii -  [BceM 00acTsIM

nocTyn 1i1s nosib3oBateneit PXTY no ip- agpecam HeorpaHuveH.

BHAHWI, B TOM
qUCIe
3BECTHEIC
PKypHAaJIbI 110
XHMUH,
MaTepHaloBeIe
HHUIO,
B3PBIBYATHIM
BEIlleCTBaM U

AP-
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—

QUESTEL
ORBIT

[Ipunanyie:)xkHOCTh CTOPOHHSIS. HaloHaibHas MoanucKa
(Muno6puayku+ ['TIHTB) CyGnuuen3nonnslii forosop Ccblika
Ha caiit — http://www.questel.orbit.com KoymmuectBo Kirouei —
noctym Juist mosb3oBareneit PXTY mo ip-

aJpecaM HeOrpaHUYEH.

ORBIT
SIBJISIETCSI
TI100aIbHBIM
OTIepaTUBHO
OOHOBJISIEMBIM
[TATEHTHLIM
MOPTAJIOM,
[T03BOJISIOIIAM
OCYIIECTBIISTh
[TOMCK B
MepeyHe 3asBOK
Ha [TaTEHTHI,
MOJTy4YCHHBIX,
MPUOJIM3UTEIIbH
0, 80-
[MaTEHTHLIMU
YIpeXKICHUSIMU
B Pa3IMYHBIX
CTpaHax MHpa 1
[IPEI0CTaBICHH
bIX TPAHTOB.

ProQuest
Dissertatio
n and
Theses
Global

HpI/IHaI[J'Ie)KHOCTb CTOPOHHSA. HaI_II/IOHaJ'ILHa}I IIOoAIINCKAa
(Muno6puayku+ ['TIHTB) CyGnuuen3nonnsrii foroBop Ccpiika
Ha cailT — http://www.proquest.com/products
-services/pgdtglobal.html Konuuecto kirouei — qocty st

nmonb3oBareneit PXTY 1o ip- agpecam HeorpaHWYEH.

lba3a maHHBIX
ProQuest
Dissertation &
Theses Global
(PQDT Global)
AQBTOPUTETHAs
KOJUIEKIIUS U3
ooiee 3,5 MuH.
BapyOeKHBIX
MccepTalum,
0osee 1,7 MiIH.
13 KOTOPBIX
[IPEICTABIIEHEI B
[MOJTHOM TEKCTE.

=Y

American
Chemical
Society

[ IpyuHauIe)KHOCTE CTOPOHHSA. HanlmoHanpHas moanucka
(Muno6puayku+ ['TTHTB) Cy6nunen3uonnsliii foroop Ccbluika
Ha calfT — http://www.acs.org/content/acs/en.html

KonnyecTBo Kitouei — noctyn ais nonb3osareneit PXTY no ip-
azpecaM HEOIPaHUYEH.

Konnexmus
PKYpPHAJIOB 110
XUMHH A
XHUMHUUECKOMN
TEXHOJIOTUH
Core +
M31aTeILCTBA
/American
Chemical

Society
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1| American [[IpuHaaneKHOCTD CTOPOHHSS. HarroHansHas moamucka
3 |Institute of (Muno6puayku+ 'TIHTBE) Cy6nunensuonnsiii joroop Cesuika  [KosuteKuus
Physics  |na caiit — http://scitation.aip.org/ KomndecTBo Kiiro4ei — JOCTYIl  pKypPHAJIOB 110
(AIP) utst mostb3oBareneit PXTY 1o ip- TeXHUYCCKUM U
azpecaM HeorpaHUYeH. €CTECTBEHHbBIM
HayKaM
M3/1aTENIbCTBA
IAMEpPUKaHCKOIO
WHCTUTYTa
dbusuku (AIP)
1| Science — [[IpuHaaneXHOCTh CTOPOHHSIS. HaroHansHas moanucka Science — oauH
4 mayuneiii  |(Munoopuayku+ I'TIHTB) Cyonuiien3nonsbiii 1oroBop CChllKa M3 CaMbIX
PKypHai — [Ha caiit — http://www.sciencemag.org/ KomudecTBo Kitodeii — ABTOPUTETHBIX
(35eKkTpoH |mocTym 11 nosib3oBaTenei PXTY mo ip- anpecaMm HeorpaHWYEH. [aAMEPUKAHCKHUX
Hast Hay4HO-
BEpCHS MOIYJISIPHBIX
HAYYHOH PKYpPHAJIOB.
0a3bl HoBoctu Hayku
TaHHBIX U TEXHUKU,
SCIENCE repeaoBbIe
ONLINE- TEXHOJIOTHH,
SCIENCE ITOCTHKCHHS
NOW) nporpecca,
KOMITAaHUU o0cyxeHne
The AKTYaJIbHBIX
American po0JieM U
Accociatio MHOTO€ JApPYToe.
n for
Advancem
ent of
Science
1|Scopus  [[IpuHamneXHOCTH CTOPOHHSIS. HaroHanpHas moanucka MynbTUIUCIHIT
5 (Muno6punayku+ I'TTHTB) Cybnunen3nonnstii goropop Ccblika [THHapHAs
Ha cailT — http://www.scopus.com. pedepaTuBHas 1
KonuuecTBo imtoueit — moctyn juist moib3oBatenein PXTY mo ip- [HaykomeTpuuec
aJpecaM HeorpaHUYEeH. Kas 0aza
TaHHBIX
M3/1aTENIbCTBA
ELSEVIER
1 |Pecypcot  [[IpunaanexHOCTh CTOpOHHSSA. HalnonaneHas noamnucka OTKpBIT 10CTYNI
6 Mesxnynap (Munobpuayku+ ITTHTB) Cy6nuiiensnonnsiii qorosop Cceiika K pecypcam:
0JTHOM Ha CalT — WEB of
kommanuu http://apps.webofknowledge.com/WOS_GeneralSearch_input.do? [SCIENCE —
Clarivate [product=WOS&search_mode=Gene pedepaTuBHAS U
Analytics [ralSearch&SID=R11j2TUYmdd7b UatOlJ&preferencesSaved=  [HaykomeTpuuec
KonmruecTBo kitoueit — qoctym uist monb3oBateneit PXTY mo ip-  [Kas Oa3za
aJpecaM HeOrpaHUYEeH. TaHHBIX.
MEDLINE —
pedepaTuBHas
0a3a JaHHBIX 110
MEIHUIINHE.
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1 Royal [TpunamiexxHoCcTh cTOpOoHHSA. HanimonanpHas moamnucka Konnekius
7 |Society of (Muno6puayku+ I'TIHTB) CyOnuieH3n0OHHBIN J0TOBOP BIJTIOYAET 44
Chemistry [KommuecTBo Kittoueii - goctyn juist nojib3oBareneit PXTY no ip- PKypHAUIA.
(Koponesckjanpecam Heorpanuden. http://pubs.rsc.org/ TeMaTHKa:
oe
XUMHYECKO
e 00IIIECTBO
1 Praexrponn [IpuHannexxHocTh — cTopoHHss [TucbMo PODU (sxypHamb) .
8. [bie pecypchl [TomHOT
M31aTenbCeT |J{oroBOp(KHUTH) eKCTOBas
Ba KOJITIEKLIHSI
SpringerNatKommuecTBo kimroueid - goctyn st noas3oBareneit PXTY no ip- IICKTPOHHBIX
ure anpecam HeorpanuueH. http://link.springer.com/ PKYPHAIIOB 1
KHUAT
M31aTeIbCTBA
Springer mo
Pa3IUYHBIM
OTpaCIISIM3HAHUI
[TonnoTte
KCTOBBIE
85:KypHaIoB

NaturePublishing
Group

Kommexr,
WSl HAYYHBIX
MPOTOKOJIOB TIO
[Pa3IMYHBIM
OTpacysM
3HAHUU
SpringerProtocol
S

Konnexkr
M HAYYHBIX
MaTCpHaJIOB B
oOsracTu
(bu3HuecKux
HayK 1
MHXXUHUPUHTA
Springer
Materials (The
Landolt-
Bornstein
Database)

Tlonubrii
OCTYII K
CTATUYECKAM U
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NIMHAMAYECKHM
CHp ABOYHBIM
W3IaHKUAM 110
Imro0oMTEME

Pedepar
MBHas 0aza
TaHHBIX 110
YHCTOH U
[PUKIaTHON
MaTeMaTUKe
ZbMATH

=Y

bazaganunl

.x SciFinder

KOMIIAHUH
Chemical
Abstracts
Service

[ IpuHauIes)KHOCTE CTOpOHHSAA. HanmonanpHas moanucka
(Muno6puayku+ 'TIHTB) Cybnunen3zuonnsiii gorosop Ccblika
Ha caiiT — https://scifinder.cas.org KommuectBo xitouei —
moctyn 11 mosib3oBateneit PXTY no ip- aapecam u
[MEPCOHAJIBLHOW PErUCTPALIH.

SciFinder — sto0
IMOMCKOBBIN
CEepBHLC,
00€eCIIEUNBAOIIN
I5
MHOT'0ACIIEKTHBI
M IOHMCK Kak
oubnmorpaduyec
KO
MHpopMaIuy,
TaK 51
MHpOpMaLUU 10
XAMHYECKUM
[PEaKIUsIM,
CTPYKTYpPHBIM
COCAUHCHHSM
[MaTeHTaM.
OcHOBHas
TeMaTuKa
OOIIMPHOTO
[TOMCKOBOT'O
MacCHBa
XAMHS, 4 TaKKe
PO CMEXKHBIX
TTACIIMIUINH,
TaKHX KaK|
MaTepHaIoBeIeH
e, OMOXHMUS W
OHOMeEIUIINHA,
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20 M3naTenscTBO
Elsevier na
raThopme

ScienceDirect

[IpuHaAJIeKHOCTH CTOPOHHSIS.
HarronanbHasg MOAIMCKA
(Muno6pnayku+ I'TIHTB)
CyOaH1IeH3UOHHBIN JOTOBOP
CchIIIKa Ha calT —
https://www.sciencedirect.com

KosnndecTBo KItO4ei — 10CTYyI
it mostb3oBareneit PXTY mo ip-
anpecam.

«Freedom Collectiony —
IMOJIHOTEKCTOBAS KOJUIEKIIUS
PIIEKTPOHHBIX JKYPHAIOB
n3narenscTBa Elsevier mo pa3nudHbiM
OTpaciisiM 3HAHH, BKIIIOYAIOIAs HE
Menee 2000 HauMeHOBaHUHN
PIIEKTPOHHBIX KYPHAJIOB.

«Freedom Collection eBook
collectiony

— coaepxkut 6ornee 5 000 kHUT 1O 24
[PA3IUYHBIM TPEJAMETHBIM 00JIaCTsIM|
€CTECTBEHHBIX, TEXHUYECKUX u

MEIUIUHCKUX HAYK.
Jloctyn k apxuBam 2014-2018rr.

21 ObC «Jlaup»

[IprHa1IEKHOCTD - CTOPOHHSS
PexBu3uth orosopa - OO0
«3narenscTBO «JIauby», MOTOBOP
Ne29.01-3-2.0-1299/2018 ot
06.03.2019 .

C «06» mapta 2019r. o «25»
ceHTsi0pst 2019r. Cebuika Ha callT
DBC — http://e.lanbook.com
Cymma noroBopa — 73 247-39
KonnyecTBo Ki1t04en - 10CTyI
g Bcex nojyp3oBareneiit PXTY ¢
0000 KOMITBIOTEpA.

KOJ'IJ'ICKI_[I/ISI KHHUI' IIO

TCXHUYCCKUM HAayKaM.

22  DBC «IOPAWT»

[TpuHaA1eKHOCTD - CTOPOHHSAS
PexBu3uth 1orosopa — OO0
«OQNEKTPOHHOE U3/1aTENIbCTBO
FOPAT», lorosop Ne Ne29.01-
3-2.0-1168/2018 or 11.01.2019 r.
C «11» suBaps 2019 r. mo «»10»
staBaps 2020 r. Ccpuika Ha calT
DBC - https://biblio-online.ru/
Cymma ngorosopa — 220 000-00
pyo.

KonuyecTBo Kitouei - noctyn
U1t Beex noaw3oareneid PXTY ¢
TI060r0 KOMITBIOTEPA.

DNeKTpoHHAas OMOMMOTEeKa BKIIOYAET
Oonee 5000 HauMEHOBaHUH
Y4UeOHMKOB M Y4EOHBIX IMOCOOMH 10|
BEM OTPACIISIM 3HAHUH IS BCEX
ypOBHEi npo¢ecCuOHAIBLHOTO
00pa3oBaHUsl OT BEAYIIMX HAYYHBIX
IKOJIC COOJIIOJIeHMEeM TpeOoBaHUN
HOBBIX OT'OCoB.

becniiaTHble apXHMBHBIE KOJUIEKIMHU, IPUOOpeTeHHbIe MUHOOPHAYKH /151 BY30B

ApxusM3narensctBa American Association for the Advancement of Science.ITaker «Science

Classic» 1880-1996

ApxusM3narensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

ApxuB uznarenscrsa MacTUTYTa dhrsuku (Benukoopuranus). [Taker «Historical Archive 1874-

1999y ¢ 11epBOro BHIIYCKA KAXKAOIr0 XypHaua oo 1999, 1874-1999

Apxususznarensctea Nature Publishing Group. ITaker «Naturey» ¢ mepBoro BbIIYCKA IIEPBOTO

HoMepa o 2010, 1869-2010

Apxusuznarensctea Oxford University Press. ITaker «Archive Completey» ¢ IepBoro BBIITYCKA

Ka)KIoro xypHaia mo 1995, 1849-1995
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IApxus n3narenscra Sage. [Taker «2010 SAGE Deep Backfile Package) ¢ mepBoro Belmycka
Ka)KI0ro skypHazia mo 1998, 1890-1998

Apxus n3narenscrsa Taylor & Francis. Full Online Journal Archives. ¢ mepsoro
BBINYCKAKaKIOT0 KypHaia mo 1996, 1798-1997
Apxususaarensctsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ 11epBOro BBIITYCKa Ka)XI0ro skypHana mo 2011, 1827-2011
Apxus xxypHasioB Kopoisesckoro xummaeckoro oomrectsa(RSC). 1841-2007
ApXHB KOJUIEKIIMH KYPHAJIOB AMEPUKAHCKOr0 Te€0(PU3HUYECKOr0 COr3a
(AGU).nmpenocrasiageMblii n3gaTeabcTBoM Wiley Subscription Services, Inc. 1896-1996

BbecniaTHbie opunmnanbHble OTKPbIThHIE pecypebl UHTEpHeT:

1. Directory of Open Access Journals (DOAJ)http://doaj.org/
Pecypc o6wvenunsier 6onee 10000 HaydHBIX KYPHAIOB MO PA3IUYHBIM OTPACISAM 3HAHUN
(oxoJ10 2 MULTHOHOB cTaTei) n3134 cTpad Mupa.

2. Directory of Open Access Books (DOAB)https://www.doabooks.org/
Bb6aze pasmemnieno601ee3000KHUT  TTOPA3TMYHBIMOTPACISAM3HAHKMA, TPEAOCTABICHHBIX
122 Hay4yHBIMMM3AATEIbCTBAMH.

3. BioMed Centralhttps://www.biomedcentral.com/
baza nmanspix Brmoudaer Oonee 300 pemeH3MpyeMBIX >KypHAJIIOB O OHOMEIMIIMHE,
MEIMIIMHE U eCTECTBEHHbIM Haykam. Bce craThu, pasmeleHHble B 0a3e, HaXOASTCS B
CBOOOJTHOM JIOCTYIIE.

4. DnexkTpoHHbIH pecype arXivhttps://arxiv.org/
Kpynueilimmm OecruiaTHbIl apXMB 3JEKTPOHHBIX HAayYHbIX NyONMKanui MO pasnenam
busuky, MaTeMaTuku, UHGOPMATUKU, MEXAaHUKH, aCTPOHOMHHM U Ouonoruu. Mmeercs
MOJPOOHBI TEMATUYECKUH KaTaJloT W BO3MOXKHOCTH IIOMCKAa CTaTed 1O MHOXKECTBY
KPUTEPHUEB.

5. Komneknust xypuanoB MDPI AGhttp://www.mdpi.com/
MHoroaucuuIuinHapHelidi U(POBOM U3AATENbCKUNA pecype, SBIsSeTCs MIATGOPMON JUIs
peleH3UPYEMBbIX HAYYHBIX JKYPHAJIOB OTKpBHITOro noctyma, uigaronmxcs MDPI AG
(bazens, IlIBeiinapus). WM3marenbctBo BbimyckaeT Oonee 120  pa3HOOOpasHBIX
AIIEKTPOHHBIX KYPHAJIOB, HAXOASIIUXCSI B OTKPBITOM JIOCTYIIE.

6. UsmatenbcTBO ¢ OTKpBITHIM goctynoM InTechhttp://www.intechopen.com/
[lepBoe W KkpymHeliliee B MUPE M3AATEIbCTBO, MYOJIMKYIOIIEE KHUTU B OTKPBITOM
nocryne, okosno 2500 HayuyHbIX u3gaHuil. OCHOBHAs TEMAaTHYECKas HAIpPaBJIEHHOCTDH -
bu3nyecKkue U TEXHUYECKHE HayKH, TEXHOJIOTUHU, METUIIMHCKIE HAYKH, HAYKH O )KU3HHU.

7. ba3za maHHBIX XUMHUYECKUX COEAMHEHHUN

ChemSpiderhttp://www.chemspider.com/

ChemSpider — ato GecrutaTHas XumMu4eckas 0a3a TaHHBIX, IPEAOCTABIISIONIAs ObICTPBI
JocTyn K Oonee yeM 28 MWJUIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOM
uHpopmanuu. Pecypc mnpunamiexur KoponeBckoMy XHMHYECKOMY  OOILECTBY
Benuko6puranuu (Royal Society ofChemistry).

8. Komnexmus xxypaanoB PLOS ONEhttp://journals.plos.org/plosone/
PLOS ONE - xostekuus XypHalIOB, B KOTOPBIX ITYOJHKYIOTCS OTYETHI O HOBBIX
UCCIIIOBAaHMUAX B 00JIaCTH €CTECTBEHHBIX HaYK U MEAMLMHBL Bcee xKypHallbl pa3MerieHbl
B cBoOomHOM jgoctyrne (Open Access), BCe CTaThbu MPOXOJAT CTPOroe HaydHOE

pelLieH3UpOBaHUeE.
9. US Patent and Trademark Office (USPTO)http://www.uspto.gov/
BenomcTBo mo marentam u toBapHbIM 3Hakam CIIIA — USPTO — mpenocrasiser

CBOOOAHBIA JIOCTYH K AaMEpPUKAaHCKUM NaTeHTaM, ONyOJMKOBaHHBIM ¢ 1976 r. mo
HACTOAIICC BpCMH.
10. Espacenet - European Patent Office (EPO)http://worldwide.espacenet.com/
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[Tatentsl (OO maTeHTHBIE 3asBKH) Oonee 50 HANMOHAIBHBIX M HECKOJIBKUX
MEXIYHApOJHBIX MAaTEHTHBIX OIOPO, B TOM 4YHCIE MOCHHbIe TeKCThl mateHToB CIIA,
Poccun, @panuuu, Anonuu u ap.
11. ®epepanbHblit UHCTUTYT MIPOMBILIIEHHON COOCTBEHHOCTHU

(PUIIC)http://wwwl.fips.ru/wps/wecm/connect/content_ru/ru

Nudopmanmonnsie pecypcsl DUIIC cBobogHOTO HOCTYMA!

-OnekrponHsie OroieTenn. M3ooperenus. [lone3nsie Mmomenm.

-OTKpBITBIE PEECTPHI POCCHUICKUX N300pETEHUN 1 3asIBOK Ha M300PETCHUSI.

-PedepaThl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

-[lonHble TEKCTHI POCCHMCKMX NATEHTHBIX JOKYMEHTOB U3 MOCIEAHEr0 O(pHUIHAIBHOTO

OroseTeHs.

5.4. KOHmpOJlb Kauecmea oceoenus npozpammsl cneyuaiumema. Dono ouenormblxcpedcme

KonTposnp kadecTBa OCBOEHHUSI MPOrpaMMBI CHEIHATUTETa BKIIOYACT B ce0s TEKYIIMid
KOHTPOJIb YCIIEBAEMOCTH, TMPOMEKYTOUYHYI0O M HTOrOBYIHO (TFOCYJAapCTBEHHYIO HWTOTOBYIO)
aTTeCTalUI0 00YJYarOIIUXCS.

Texymmii KOHTPOJIb YCIEBAEMOCTH OOECIEUYMBAET OIICHUBAHME XO/Ja OCBOCHUS
TUCIUIUIMH ¥ TMPOXOXKICHHS MPAKTUK, MPOMEKYTOYHAs arTecTalus oO0ydJarommxcs —
OIICHUBAHHME TPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3YJIbTAaTOB OOYYCHHUS IO JUCHMILIAHAM,
MIPOXOKICHUSI IPAKTHUK, BBITIOJIHEHUSI HAYYHBIX UCCIICIOBAHMI.

[lepeueHb OLIEHOYHBIX CPEICTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI U THUIOBHIE 3aJaHHUS
JUTSL IPAKTUYECKUX 3aHATUM, KOHTPOJIBHBIX padOT, 3a4€TOB U AK3aMEHOB, IPUMEPHYIO TEMATUKY
pedeparoB, KypCOBBIX paboT; HHbIE (QOPMBI KOHTPOJS, IMO3BOJSIOUINE OIEHUTH CTENEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMM oOy4aromuxcs. OIeHOYHbIE CpPEJICTBA TMPEACTABJICHBI B
pabounx mporpammax TUCIHILTUH.

l'ocynapcTBeHHass WUTOroBasi aTTecTalus OOydYaroIIEerocsl sBISETCA O0O0s3aTENIbHON U
OCYIIECTBIISIETCS  TOCII€ OCBOGHHSI MPOrpaMMbl  CHEIHATUTeTa B TOJHOM  OOBeMe.
['ocymapcTBeHHast UTOTOBasi aTTECTAllMS BKJIIOYAET MOATOTOBKY K MPOLIEIYPE 3alUTHI U 3AIIUTY
BBIMTYCKHOHN KBaTU(UKAIMOHHON pabOTHI.

@OHJBI OIEHOYHBIX CPEJCTB IO JUCIUIIMHAM BBIOTHEHB B BHJIE OTACIBHBIX
JIOKYMEHTOB, SIBJISIOLINXCS HEOThbemMiIeMOr yacThio JaHHoM OOIL.

6. Paboune nporpaMmbl JUCHUILINH
Pabouune mporpaMmbl AUCIUILITNH:
Ucropust (ucropust Poccun, BceoOmiast UCTOPHS)
WNHocTpaHHBIN S3bIK

Ounocodus

DKOHOMHKA

HcTopus u MeTo100THsT XUMUHT
Maremaruka

®dusuka

Undopmaruka

BrrurcnuTensHbie METOABI B XUMUHU
0. Buosorust ¢ o0CHOBaMHU 3KOJIOTHH

11. OOmas u HeOpraHWYeCKast XUMHS
12. AHanuTtHueckas XUMUs

13. Oprannyeckasi XUMHs

14. ®Ousnueckas XuMuUs

15. Xumuueckue OCHOBBI OMOIOTHYECKHX TPOIIECCOB
16. BBICOKOMOJIEKYISPHBIE COSTUHEHUS
17. XvumMudeckast TeXHOJIOTUS

18. KBaHTOBast XUMHS

19. dusnueckue METOBI HCCIICIOBAHUS

HBOO~N>O~WDNE
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20. Koyutonguas xumus

21. CoBpeMeHHast XUMUS M XUMHUYECKas 0€30M1aCHOCTh

22. be3omacHOCTb )KU3HEACATENLHOCTH

23. duznyeckas KylabTypa U CIopT

24. Pycckwii S3bIK U KyIbTypa peun

25. Ilenaroruka

26. duznyeckas KylIbTypa U CIOPT (3IEKTUBHBIC TUCIUTUINHEI)

27. IlpaBoBeneHne Il XUMUKOB

28. Oomas pusznyeckass XUMHU

29. XuMus 31eMeHTOB

30. MudopmaiioHHbIE TEXHOJIOTUN B HAYYHOH JESITENHHOCTH CIIEIHAINCTOB XUMHUKOB

31. Peakuuu U METOIbI OPraHUYCCKON XUMHH

32. Xumunueckasi KHHETHKA

33. Karanus B opraHu4ecKoil XuMuu

34. Icuxomorust 1y1si XUMHKOB

35. MubopMaIimoHHbIE TEXHOJIOTHHU JJIs1 XUMUKOB

36. Kypcoras paboTa 1o HeOpraHU4eCKOH XUMHU

37. KypcoBas paboTa o OpraHi4ecKord XUMHAN

38. YucieHHbIe METOIBI B XUMUH

39. JIabopaTopHble paOOThI IO BEICOKOMOJIECKYJIIPHBIM COSIMHECHUSIM

40. Kpucraimmoxumus

41. CrpoeHue BemiecTBa

42. Ponb TUYHOCTH B UCTOPUH TSI XUMHUKOB

43. KynbTyposiorus 1jiss XUMHKOB

44, Counonorus i XUMHAKOB

45. ConmansHO-TIOIUTHYECKAsk HCTOPUS ISl XUMUKOB

46. XuMUS TeTePOIUKINUECKUX COCTUHEHUIM

47. TlnaHnpoBaHue MHOTOCTYIIEHYATOTO CHHTE3a B OPTraHUIECKON XUMUH

48. CrnennaibHBIN OPraHUIECKAN CHHTE3

49. Crepeoxumust

50. KnacTepsl 1 2JIeMEHTOPraHUYECKUE COCTMHEHUS

51. CoBpeMeHHbIE METOIbI MTOTYYSHHUS U UCCIICOBAHUS HEOPraHMYECKUX MaTepHAIOB

52. MonekynspHbIi TU3aliH B OPraHUIeCKONH XUMUHU

53. MeTamioopranudeckasi XuMusl

54. CuHTe3 HOBBIX MAaTepHaIOB HA OCHOBE IIMKIMYECKUX OPTaHUYECKUX COSTMHEHHH

55. U36paHHbIe IIIaBBl HAYK O MaTepraiax

56. MouekynsipHOE MOJIETUPOBAHUE B OPraHUIECKON XUMHUH

57. Xumudeckast TOKCUKOJIOTHS

58. XuMHs 1 TEXHOJIOTHS arPOXUMHUYECKUX COCTMHEHUI

59. Xumus u Orosorudeckasi akTHBHOCTh AIEMEHTOOPTaHNIECKUX COCTMHEHUIH

60. Oprannueckre W TUOpPHIHBIE MaTepHalibl s JJIEKTPOHUKH, (OTOHHKA M  CUCTEM

npeoOpa30BaHus 1 3aracaHust YHEPTHU

61. [Ipon3BoACTBEHHAS MMPAKTHKA: TEXHOJOTHYECKast MPaKTHKa

62. TIpon3BoJICTBEHHAs MPAKTHKA: IPETUITIOMHAs! TPAKTUKA

63. IIpon3BoaCTBEeHHAs MPAKTHKA: HAYYHO-MCCIIEI0BaTENbCKas paboTa

64. Y4eOHast MpakTUKa: 03HAKOMUTEJIbHAS PAKTHKA

65. IToaroToBka K mpoIeAype 3aIIUTHI ¥ 3allIUTa BBITYCKHON KBATM(UKAIIHOHHON PabOTHI

66. I'paxxnanckas 3aluTa B Ype3BbIYANHBIX CUTYAIHIX

67. IlepeBox HayYHO-TEXHHUUYECKOH JIUTEPATYPHI

68. ®panmysckuii A3BIK
Bxomsaumx B OOII no nanpasnenuto noarorosku 04.05.01 - dynnaMeHTanbHast U NpUKIaaHAs
XUMHUS, criennanu3anus «OpraHnnyeckasi XUMHUs», BBIIIOJHEHBI B BUAE OTACIBHBIX TOKYMEHTOB,
ABJISIIOLIUXCSL HEOTheMJieMo# yacTbto ganHoit OOIL.

7. ®oHABI OLIEHOYHBIX CPEACTB
@DOH/IbI OIIECHOYHBIX CPEACTB M0 IUCHUTITHHAM:

216



RBOOoNoOM~MWNE

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.

Hcropus (uctopus Poccun, BceoOmas ncTopwsi)
MHocTpaHHBIN S3bIK

Ounocodus

DKOHOMHUKA

HcTopust 1 METOIOTOTHS XUMUHU

MaremaTurka

duzuka

HNuadopmarnka

BrraucianTenbHbIC METOIBI B XUMUH

Buomorus ¢ ocHoBaMu 5K0JIOrHH

OO01ast ¥ HeOpraHUYECKast XUMUS

AHanmuTHdyecKast XUMHUS

Opranunueckasi XuMus

du3ndeckas XuMus

XuMHIeCKHEe OCHOBBI OMOJIOTMYECKHUX MTPOIIECCOB
BricOKOMONIEKYISIpHBIE COETUHEHUS

XuMHu4decKasi TeXHOJIOTHS

KBanToBas xumus

duznyeckre METOIBI UCCIIEJOBAHNS

Komonmuast xumMus

CoBpeMeHHas XMMUS U XUMHUYECKast 0€301MacHOCTh
be3onacHOCTE XKU3HEACATESIBHOCTH

®dusnyeckas KyJabTypa U CIOPT

Pycckuii A3bIK U KyJIbTypa peuu

Ilegaroruka

®dusndeckast KyJabTypa U COPT (3NMEKTUBHBIE JUCIIUILTHHEI )
[IpaBoBeaeHUE U151 XUMUKOB

OO6mmas ¢puznyecKas XuMus

XUMHS 3JIEMEHTOB

HNupopMaIimoHHbIe TEXHOJIOTHU B HAYYHOU JIEATSIILHOCTH CICIIHAIMCTOB XUMUKOB
Peakuuu 1 MeTO/IBI OPraHNUECKON XUMHUU

Xnumudeckass KHHETUKA

Karanus B oprannueckoit Xumuu

IIcuxonorus st XUMHKOB

WNudopMaimoHHbIe TEXHOIOTUH JIJIsI XUMUKOB

KypcoBas pabora o HeopraHU4ecKOlH XUMUHN

Kypcosas pabora 1o opraHi4ecKol XuMUN

YuclieHHbIE METObI B XUMHH

JlaboparopHbie pabOTHI 110 BHICOKOMOJIEKYIISIPHBIM COSTUHEHHSIM
Kpucrannoxumus

CrpoeHue BemecTBa

Ponp nMuHOCTH B UCTOPUM 7151 XUMUKOB

KynbsTyponorus nist XuMHUKOB

Conuonorust st XUMHKOB

CouunanbHO-TIOIUTUYECKAS] UCTOPUSI 111 XUMUKOB

XuUMHS TeTePOLUKINYECKUX COCTUHEHUN

IInanupoBaHre MHOTOCTYIIEHYATOTO CHHTE3a B OPraHNICCKON XUMHUH
CrenabHBINH OpraHNIeCKU CHHTE3

Crepeoxumust

Kiractepsr u aneMeHTOPraHUYECKIE COCIMHEHIIS
CoBpeMeHHBIE METOIBI TTOTYICHIS F UCCIIEOBAHUS HEOPTAHIMISCKIX MaTEPHAIIOB
MonekynapHbIii AU3aiiH B OpraHUYECKOW XUMHHU
Meramnoopranudeckast XUMHsI

CuHTe3 HOBBIX MaTEPHUAJIOB HA OCHOBE ITUKINIECKUX OPTaHUIECKUX COSTUHEHUI
N36panubie r1aBBI HAYK O MaTepragax

MonekynsapHoe MOAEIUPOBAHUE B OPraHUUECKOU XUMUK
Xumudeckasi TOKCHKOJIOTHS
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58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.

XUMUS U TEXHOJIOTHS arpOXUMHUYECKUX COEUHEHNN
Xumus v Onooruaeckast akTHBHOCTE DJIEMEHTOOPTaHIMYCCKUX COCIMHEHII

Opl" AHHUYCCKUE U FI/I6pI/II[HI)Ie Marepualibl I 3JICKTPOHUKH, (I)OTOHI/IKI/I n

npeoOpa3oBaHMs U 3aMacanus SHEPTHH

[Ipon3BoaCcTBeHHAS MTPAKTHKA: TEXHOJIOTHYECKAs ITPAKTHUKA
[Ipon3BoaCTBeHHAS MTPAKTHUKA: MPEATUTUIOMHAS TPAKTHKA
[Tpou3BoACTBEHHAS MPAKTUKA: HAyYHO-HCCIIe0BaTeNbCKas paboTa
Y4eOHas MpakTUKa: 03HAKOMHUTENbHAS TPAKTHKA

IToaroToBKa K MpoIeAype 3alUTHI | 3al[UTa BBITYCKHOHN KBaMH(pUKAIIMOHHON paOOTHI

I'paxxnaHckas 3ammTa B Upe3BbIUANHBIX CUTYALUAX
IlepeBoa Hay4yHO-TEXHUYECKON TUTEPATYPHI
OpaHIy3cKui

CHUCTEM

A3BIK

Bxomsamux B OOII no nanpaBnenuto noarotoBku 04.05.01 - dyngaMeHTanbHas U IPUKIAIHAS
XUMHUS, criennanu3anus «OpraHuyeckass XUMHUs», BBIIIOJIHEHbI B BUIE OTJEIbHBIX JOKYMEHTOB,
SIBJISIFOIIIAXCST HEOTHhEMIIEMON YacThio JanHoit OOII.

8. MeToauueckue MaTepUaJibl M0 JTUCHUIIJIMHAM
MeTtoauueckue MaTcpHralibl 110 AUCHUIIIIMHAM:

RBPOoo~NoO~LNE

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.

Uctopus (uctopus Poccun, BceoOrast uctopust)
WHoCTpaHHBIN SA3bIK

Odunocodus

DKOHOMHKA

Hcropust 1 MeTOAOTIOTHS XUMHH

MaremaTunka

duznka

HNudopmaruka

BrruuciaurenbHbIe METOABI B XUMHUH

Buosorus ¢ ocHOBaMu 3KOJIOTHH

OO6mas 1 HeopraHuyeckas XUMus
AHanuTHnyeckast XUMHS

Opranuueckasi XuMus

dusnueckass XUuMHs

XHUMHUYECKHE OCHOBBI OHOJIOTHUECKUX MPOLIECCOB
BricokoMoueKysipHbIe COSTMHEHUS
XuMmuyeckass TEXHOJIOTHUS

KBanroBast xumust

du3nyeckue METOAbI HCCIEA0BAHUS
Komnonanas xumus

CoBpeMeHHas XMMUS U XUMHUYECKast 0€301MacHOCTh
be3omacHOCTh XU3HEACATSILHOCTH

®dusnveckas KylIbTypa U CIIOPT

Pycckuii s13pIk B KynbTypa pedn

Ilegaroruka

®dusnveckast KyJabTypa U COPT (3NIEKTUBHBIC JUCIIUILIHHEI )
IIpaBoBeneHue A1 XUMUKOB

OO61mmas Gpuzndeckass XUMHs

XHUMUS 3JI€MEHTOB

WH(bopManmoHHBIE TEXHOJIOTHY B HAYYHOH JIEATEIIPHOCTH CIEIIHATUCTOB XUMUKOB
Peakuuu u MeTOIbI OPraHUYECKON XUMHUU
XuMHUYecKast KHHETHKa

Karanus B oprannueckoil Xummu

TIcuxonorus a1 XUMHUKOB

NudopmarmonHbie TEXHOIOTHH JIJIT XHUMHUKOB
Kypcosas pabora 110 HeOpraHu4eCKOH XUMUH
KypcoBas pabota o opraHn4ecKoi XUMHUU
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38. YucieHHble METOABI B XUMUU

39. JIabopaTopHbie pabOThI IO BEICOKOMOJICKYJIIPHBIM COCIMHEHUAM

40. Kpucraimmoxumus

41. CrpoeHue BelecTBa

42. Pontb TMYHOCTH B UICTOPHU JUISI XUMUKOB

43. KynpTyposnorus Ui XMMHKOB

44, Coumonorus st XUMAKOB

45. ConunanbHO-TIOINTHIECKAs UCTOPHS TSI XUMHUKOB

46. XHUMHS IreTEPOLUKINUCCKUX COCIUHCHHIM

47. IlnaHnpoBaHue MHOTOCTYIIEHYATOTO CUHTE3a B OPraHUYECKON XUMUH

48. CnenmanbHbIH OpraHUUECKUH CUHTE3

49. Crepeoxumus

50. KnacTepsl 1 31IeMEHTOPraHUUECKUE COCTMHEHUS

51. CoBpeMeHHBIE METOIbI TIOYYCHHS U UCCIICAOBAaHUA HEOPTaHUIECKUX MaTepHaJIoB

52. MonekynspHbIi IU3aliH B OPraHUYECKON XUMUH

53. Mertamtooprannyeckas XUMHUs

54. CuHTe3 HOBBIX MaTEPUAIOB HA OCHOBE IUKIMYCCKUX OPraHUYECKUX COCIUHEHHI

55. U36paHHbIE TIIaBBl HAYK O MaTepraiax

56. MonekynspHOe MOJETMPOBAHNE B OPTaHUYECKON XUMHH

57. Xumudeckast TOKCUKOJIOTHUS

58. XuMus v TEXHOJIOTHS arpOXUMHUYECKIX COCTUHEHUH

59. Xumus u Guonorndeckasi akTHBHOCTh IIEMEHTOOPTAHNIECKUX COSTMHEHUN

60. Oprannueckre W TUOpPHIAHBIE MaTepHalbl JAJS  ANEKTPOHHUKH, (OTOHHKM H  CHUCTEM

npeoOpa3oBaHMs U 3aMacanus SHEPTHH

61. [Ipon3BoACTBEHHAS MMPAKTHKA: TEXHOJIOTHIECKast MPaKTHKa

62. [Ipon3BoACTBEHHAS MMPAKTHKA: PEUIUIIOMHAS TIPAKTHKA

63. IIpou3BoCTBeHHAs MPAKTHKA: HAYYHO-UCCIIEI0BATENbCKas paboTa

64. Y4eOHast MpakTUKa: 03HAKOMUTEIbHAS TIPAKTHKA

65. IloaroroBka K mporeaype 3auThl U 3aIATa BBITYCKHON KBaTU(PUKAITHOHHOW PabOTHI

66. I'paxkmanckas 3alnuTa B Ype3BBIYAMHBIX CUTYAIHSIX

67. IlepeBoa HAyYHO-TEXHHUYECKOH JIUTEPATYPHI

68. ®panmysckuii S3BIK
Bxoasamux B OOII no nanpasnenuto noarotoBku 04.05.01 - dyHgaMeHTanbHas U NPUKIAIHAS
XUMUS, criennanu3anus «OpraHnyeckas XUMHUs», BBITIOJTHEHBI B BUJE OTJEIBHBIX JOKYMEHTOB,
SIBIAIONINXCI HEOTheMIeMOH YacThbio manHou OOIL.
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Ipunoxenus
Mampuya komnemenyuii no nanpasieHuio noozomoexku cneyuaaucmos 04.05.01 - ynoamenmanvnan u NPUKIAOHAA XUMUSA, CHEYUATUIAUUA
«Opzanuueckan xumusn»

Kommerennuu

HaunmenoBanue
NUCLUIITUHEI

OOIIEKyJIBTYpPHBIC

O6menpodeccnoHaabHbIE

ITpodeccuonanpubie

YK-1

YK-2

YK-3

VK-4

YK-6

YK-7

VK-8

DR NER

OIl
OIl
OIIK-3
OIl
OIl

(o]
1

OIIK

[MK-1-u

[1K-1-1.1

IMK-1-1.2
[1K-2-u
IMK-2-1.1
ITK-2-u.2
[IK-3-1

[TK-3-8.1

[IK-3-8.2

Oo0s3aTenbHAas 4acTh

UcTopus (ucropus
Poccun, BceoOmas
UCTOpUS)

WnoctpaHHbId S3bIK

duiocodus

OKOHOMHKA

Hcropus n
METOO0JIOTUsl XUMUHU

Marematuka

duzuka

+

+
+

WNudopmartuka

BrruuciaurenbHbIE
METOJIBI B XUMUU

buosorus c
OCHOBaMH DKOJIOTUH

OO0mas u
HEOpraHuyecKas
XAMUS

Anxanutnyeckas
XUMUS

Opranunueckas
XUMHUS

duznueckas XxuMus

XUMHUYECKHUE OCHOBBI
OMOJIOTUYECKUX
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IIpoIecCCOB

BricokoMonexyisipH
bI€ COCIMHEHUS

XuMuyeckas
TEXHOJIOTUSI

KBanroBasg xumus

dusnyeckue METOAbI
HUCCICIOBAaHUA

KOJ'IJ'IOI/II[Haﬂ XHUMMUA

CoBpeMeHHast XUMHSI
U XUMHUYECKas
0€30I1aCHOCTh

besomnacHocTh
JKU3HEIEATEIbHOCTHA

duznueckas
KYyJIbTypa U CIOPT

Pycckunii s13b1K 1
KYyJbTypa peuu

Tlemaroruka

ONEKTUBHBIC
JTUCIMILUTUHEI TI0
¢buznyeckoi
KYJIbTYpE U CIIOPTY

Yacte, hopMupyemas

O0s3aTenbHble TUCLUTUINHEI

[IpaBoBenenue mist
XUMHKOB

O6mras ¢pusznueckas
XAMUSA

Jluneiinas anreOpa
JUISL XUMHKOB

XUMUS JIEMEHTOB +
HupopMaloHHbIe

TEXHOJIOTUH B N
HAay4YHON

JIeSITEeIbHOCTH
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CIICHHUAJINCTOB
XUMHUKOB

Peakuuu n meronasl
OpraHu4eCcKou
XUMUU

XuMuyeckas
KUHETHKA

Karanus B
OpraHn4eCcKon
XUMUU

Ilcuxomorusa mis
XHUMHKOB

Nudopmanronusie
TEXHOJIOTUH JIJIS
XHUMHKOB

KypcoBas paboTta no
HEOPraHWYECKON
XUMUU

KypcoBas pabota no
OpraHU4eCcKOn
XUMUU

YuciaeHHbIE MCTOABI
B XUMHUU

JIaGopatopHsble
paboTHI TIO
BBICOKOMOJIEKYJISIPHBI
M COETMHEHHSIM

Kpucrannoxumus

CtpoeHue BenecTna

Jucuunimm

Posp muyHOCTH B
VCTOPUU VIS XUMUKOB

KynsTyponorus

Conmoiorus
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XuMus
FeTEPOLUKINIYECKUX
COCIUHEHUN

IInanupoBanue
MHOT'OCTYIIEHYaTOI 0
CUHTE3a B
OpPraHMYECKON XUMUU

CreninaiabHbIiH
OpPTaHWYCCKUN CHHTE3

Crepeoxumust

Kinactepsl u
AJIEMEHTOPraHUYECKUE
COEJIMHEHUS

CoBpeMeHHbBIE METOIbI
TOJTyYCHUS U
UCCIICTOBAHMS
HEOPraHMYECKUX
MaTepHaioB

MonexyIsipHbII AU3aliH
B OPraHUYECKOW XUMUU

Meramnooprannueckas
XUMHUS

CHHTE3 HOBBIX
MaTepuajoB Ha OCHOBE
OUKJIAYECKUX
OpraHHYECKHUX
COeTMHEHNN

N36paHHbIe II1aBbI HAYK
0 Marepuaax

MonexynspHoe
MOJIEJTMPOBaHUE B
OpraHUYeCKON XUMUHU

XuMuyeckas
TOKCHUKOJIOTHUS
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XUMUS 1 TEXHOJIOTHS
arpOXUMHUYECKUX
COCIUHEHUN

XuMus U
OuoJioruyeckas
aKTHUBHOCTD
3JIEMEHTOOPTaHUYECKUX
COCIUHCHHI

Opranuueckue u
ruOpHIHBIE MaTEPUAITBI
JUTSI DJICKTPOHUKH,
(OTOHHKHU U CUCTEM
npeoOpazoBaHus U
3aracaHus SHEPTruu

[IpakTuka

IIpousBoacTBEeHHAs
IIPaKTHKA:
TEXHOJIOTMYECKas
IIPaKTHKA

IIpousBoacTBEHHAs
MpaKTHKa:
MpEeAIUILIOMHAs
MpaKkTHUKa

IIpousBoacTBeHHAs
MpaKkTUKa: HAyYHO-
HCCcIe10BaTeNbCKas
pabora

VY4yeOHas mpaKkTHUKa:
03HAKOMUTEIbHAs
PaKTHKa

'A

IToaroroBka K
Mpole1ype 3alUThl U
3alllMTa BHITYCKHOM
KBaTU(DUKAITMOHHOM
paboThI

aK
Yy

['paknaHckas 3amura B
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Ype3BbIYANHBIX
CUTYaIUSIX

TEXHUYECKOU
JIUTEPATYPHI

ITepeBon Hay4yHO-

DpaHIy3CKHI S3bIK

+

+ +

Hnoukamoput 0ocmuicenus KOMnemenyuil 8 pAmMKaAx 0C60eHUsA OUCUUNIUN U RPAKMUK RO HANPABIEHUI0 ROO20MO6KU CREYUAIUCIO8
04.05.01 - @ynoamenmanvnasn u npukiaonas xumus, cneyuanuzauus «OpeanuvecKkas Xumusn,

Kox v HanmenoBanue
KOMIIeTeHIINH

Koa u HauMeHOBaHHe HHIUKATOPA
JOCTHIKEHHSI KOMIIeTeHIIMH

JAucuMIUIMHBI (MOAYJ/IM) U IPAKTHKH

YHnBepcaﬂbele KOMIIETCHIIMHU

YK-1 Cnocoben
OCYILIECTBIIATh KPUTHYECKUI
aHaJIN3 MPOOIEMHBIX
CUTYyalllil HA OCHOBE
CHUCTEMHOTO MOJAX0/1a,
BbIpa0aThIBATh CTPATETUIO
JEUCTBUN

VK-1.1 Ananuzupyet npo6JeMHYI0 CUTYalHIO
KaK CHCTEMY, BBISBIISISl €€ COCTABJIAIOIINE U
CBSI3M MEXAY HUMU

DKOHOMHKA

HcTopust 1 METOAO0IOTHS XUMUU

MaremaTtuka

dusuka

HNupopmaruka

buonorus ¢ ocHOBaMU 3K0JI0TUU

XuMr4ecKkass KHHETHKA

Crtpoenue BemiecTBa

[ToaroroBka k mpoleaype 3aiuThl ¥ 3alUTa BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboThI

VK-1.2 Onpenensier npobensl B ”HGOpMALIUH,
HEOOXOUMOM JIJIs1 pEIICHHS TTPOOJIEMHOM
CUTYallUH, U IPOEKTUPYET IPOLECCHI IO UX
YCTpaHEHUIO

DKOHOMHKA

Marematuka

du3uka

buonorus ¢ ocHOBaMU SKOJI0THHI

Jluneitnas anre6pa i XUMHKOB
MeramioopraHnyeckas XuMuUs

CuHTE3 HOBBIX MaTEPHAJIOB Ha OCHOBE ITUKINYECKUX
OpraHUYECKUX COETMHEHHI

N306panHble TI1aBBl HAYK O MaTepuaiax

[ToaroroBka Kk mpoueaype 3alUThl U 3alIUTa BBIITYCKHOM
KBATH(UKAIIMOHHON PabOTHI
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YK-1.3 Kputnuecku olieHUBaeT HaJAEKHOCTh
MCTOYHHUKOB MH(OpMaLuH, paboTaeT ¢
MIPOTHUBOPEUNBOI MH(MOpPMAITUEH U3 Pa3HBIX
HCTOYHUKOB

Ucropus (ucropust Poccuu, BceoOimas uctopus)
DKOHOMHKA

buonorus ¢ ocHOBaMU SKOJIOTHH
HNudopmaninoHHbIe TEXHOJIOTHH JUISI XUMUKOB
YucneHHble METOIbI B XUMHUH

JlaboparopHbie pabOThI IO BBICOKOMOJICKYISIPHBIM
COETMHEHUSIM

XUMUS reTepOLUKINYECKUX COCTUHEHUI

HJ'IaHI/IPOBaHI/Ie MHOI'OCTYII€HYAaTOro CMHTE3a B OpFaHquCKOﬁ

XUMUN
CrnenuanbHbIN OpraHMYeCKHil CHHTE3

Crepeoxumust

Knacreps! 1 31eMeHTOpraHuyeckie COeJUHEHUs
VYyeOHas mpakTUKa: 03HAKOMUTENbHAs IPAKTHKA
[ToaroToBka K mporeype 3aluThl U 3al1Ta BbITYCKHON
KBaJIM(UKALIMOHHOM paboThl

VK-1.4 PazpabatbIBaeT U coepKaTeabHO
apryMEHTHUPYET CTPATEruio peleHUs
IpoOJIEMHOM CUTYyalluu Ha OCHOBE CHCTEMHOTO
U MEXAMCLHUIUIMHAPHOTO MOIX0/10B

DKOHOMMKA

dusnka

Nudopmaruka

Meramiooprannyeckas XUMHs

CuHTE3 HOBBIX MaTepUAIOB HA OCHOBE LIUKIMYECKUX
OPraHUYECKUX COCTUHEHUHN

W36paHHble r1aBbl HAYK O MaTepHaiax

[ToaroToBKa K mpoIieype 3auThl ¥ 3alUTa BBITYCKHON
KBAJTM(HUKAIIMOHHON paboThI

VYK-1.5 Ucnons3yet n0ruko-
METOAO0JOTUYECKUI MHCTPYMEHTApUI IS
KPUTHUYECKON OLIEHKH COBPEMEHHBIX KOHLENIUI
($UI0COPCKOTO U COIHAILHOTO XapaKTepa B
CBOEH MpeAMETHON 00J1acTH

DKOHOMUKA

Hctopus u METO10JIOTUSI XUMHH

Crepeoxumust

Knacreps! 1 aieMeHTOpraHnYecKie COeJUHEHUS
[ToaroToBKa K MpoIeype 3aIUThl M 3aIUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

VYK-2. CnocobeH ynpaBisiTh
IPOEKTOM Ha BCEX ATarax ero
KU3HEHHOTO ITUKJIA

YK-2.1 ®opmynupyet Ha OCHOBE
MOCTaBJIEHHOW MPOOJIeMbI IPOEKTHYIO 33aauy U
Croco0 ee pelIeHus Yepe3 pealn3aluio

Xumudeckass TEXHOIOTHS
COBpeMCHHLIC MCTOAbI MOJYUCHUS U UCCIICAOBAHUA
HCOPTraHNMYCCKUX MaTCpHaJIOB
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IIPOCKTHOI'O YIIPABJICHHA

MonekynsapHbli TM3aliH B OPraHUYECKON XUMUU
Meraiutoopranndeckasi XuMus

CuHTE3 HOBBIX MaTE€pPUAJIOB HA OCHOBE IIUKINYECKUX
OPraHUYECKUX COCIUHEHUI

W30panHble rIaBbl HAYK 0 MaTepuaiax

[Ipou3BoacTBEHHAS MPAKTHKA: IPEAAUILIOMHAS TPAKTHUKA
[Ipon3BOACTBEHHAs MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAS
pabota

[ToaroroBka Kk mpoueaype 3aluThl U 3a1[UTa BBIITYCKHOU
KBaJIM(UKAIIMOHHOM paboThI

VYK-2.2 PazpabaTbIBacT KOHLIEMUIO [TPOEKTA B
paMKax 0003HAYCHHOU MPOOJIEMBI:
bopmMynIHpyeT 1elb, 3a1a91,000CHOBBIBACT
aKTyallbHOCTb, 3HAYUMOCTb, O’KUaeMbIE
pe3yabTaThl U BO3MOXKHEIE C(hepbl HX
MIPUMEHEHHUS

XuMHYeCcKask TEXHOIOTHS

Peakuyu u MeTopl OpraHnyeCcKON XUMUU

YucneHHble METOIbI B XUMHH

[Tpon3BoICTBEHHAS TPAKTHKA: HAYIHO-UCCIIEA0BATEIbCKAS
pabora

[ToaroroBka K mporeype 3aliuThl | 3aIIUTa BBITYCKHOM
KBATM(UKAIIMOHHON PabOThI

VYK-2.3 [Tnanupyer He0OX0AUMBIE PECYPCHI, B
TOM YHCIIE, C YYETOM UX 3aMEHSIEMOCTH

XUMHYECKasi TEXHOJIOTHSI

Peakuuu u MeTOBI OpraHMYECKON XUMUN
[Tpon3BocTBEHHAs MpaKTHKA: MPEAUIIIIOMHAs PaKTUKa
IIpon3BoacTBEHHAs MPAKTUKA: HAYYHO-UCCIEN0BATEIbCKAs
pabora

ITonroroBka K npouenype 3almThl U 3aIIUTa BBIITYCKHON
KBaJIM(UKAIIMOHHOM paboThI

VK-2.4 PazpabaTbiBaeT MjaH peain3anuu
MIPOEKTa C UCMOIb30BaHUEM UHCTPYMEHTOB
IJIAaHUPOBAHUS

XuMuueckasi KHHeTHKa

YucneHHbIe METO/IBI B XUMHHU

[Tpon3BoiCTBEHHAs MPAKTUKA: IPEMIUIOMHAs IPAKTUKA
[Tpon3BoACTBEHHAS PAKTHKA: HAYYHO-HCCIIEIOBATENbCKAS
pabota

[ToaroToBKa K MpoIeype 3aUThl M 3aIUTa BBITYCKHON
KBAJTM(HUKAIIMOHHON pabOThI

VYK-2.5 OcyniecTBiasieT MOHUTOPUHT X0Ja
pean3alnyy MpoeKTa, KOPPEKTUPYET
OTKJIOHEHHSI, BHOCUT JIONIOJTHUTENIbHBIE

HpOI/ISBO)ICTBeHHaSI IMMpaKTHUKa: MPEAAUIIIIOMHAA ITPAKTHUKA
[Tpou3BoICTBEHHAS MPAKTUKA: HAYYHO-UCCIE0BaTEeIbCKas
pabora
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HU3MCHCHUA B ILJIaH peajin3aliliu ITPOCKTaA,
YTOYHACT 30HbI OTBETCTBCHHOCTH YUaCTHHUKOB
IIPOCKTAa

[ToaroroBka K mpoueaAype 3alIUThl U 3alUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOTHI

VK-3.Cnocoben
OpPTaHHU30BBIBATH U
PYKOBOJIUTH pabOTOM
KOMaH/Ibl, BBIpabaThIBast
KOMAaHIHYIO CTPATETHUIO JIJIs
JIOCTVIKEHMSI ITOCTABIIEHHOM
Leau

VYK-3.1 BeipabGaTsIBaeT CTpaTeruto
COTPY/ZIHMYECTBA U HA €€ OCHOBE OPraHU3yeT
0TOOp YJICHOB KOMAH/IbI JUISL TOCTHUKEHUS
IOCTABJICHHOM L€

[Tenaroruka

[Tcuxomorust st XUMHUKOB

JlaboparopHbie pabOThI IO BBICOKOMOJICKYISIPHBIM
COCIIMHECHUSM

[ToaroroBka K Mporeaype 3aluThl | 3aIIUTa BBITYCKHOM
KBTI (UKAIIMOHHON PabOTHI

YK-3.2 [Inanupyer u KOppeKTUpyeT paboTy
KOMaH/Ibl C Y4ETOM UHTEPECOB, 0COOEHHOCTEN
MOBE/ICHUS U MHEHHII €€ YJIEHOB

[Tenaroruka

XuMuyeckasi KHHEeTUKa

[Tcuxomnorus 1isi XUMHUKOB

KypcoBas paboTta 1o HeopraHu4ecko XUMHH
JlaboparopHbie pabOTHI IO BBICOKOMOJICKYIISIPHBIM
COETMHEHUSIM

[ToaroroBka K mporeaype 3aliuThl | 3aIlUTa BBITYCKHOM
KBATHM(UKAIIMOHHON PabOThI

VK-3.3 Pazpemiaet KOHQIUKTHI 1
MIPOTUBOPEYUS IPHU JAETOBOM OOILLIEHUU Ha
OCHOBE y4€Ta HHTEPECOB BCEX CTOPOH

Ilenaroruka

X¥MHYECKash KHHETUKA

[Icuxomnorus s XUMHUKOB

ITonroroBka K npoueaype 3aluThl U 3alllUTa BBIITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

VYK-3.4 Opranusyet JUCKyCCHH IO 3aJaHHON
TeMe U 00CYXJEHHUE Pe3yJIbTaTOB paOOTHI
KOMAaH/Ibl C MIPUBJICYEHUEM OINIIOHEHTOB
pa3pabOTaHHBIM UJIESIM

Ilemaroruka

XuMHudecKass KWHeTHKa

[ToaroroBka k mpoueaype 3aiuThl U 3alIUTa BBITYCKHOU
KBaJIM(UKAIIMOHHOM paboThI

VYK-3.5 [Inanupyer komaH1HytO padboTy,
pacrpenienaeT NOpy4eHus U JelerupyeT
IIOJIHOMOYHS YJIEeHaM KOMaH/Ibl

ITenaroruka
[ToaroToBKa K MpoIeype 3aUThl M 3aIUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

YK-4. CnocobeH npuMeHsITh
COBPEMEHHBIE
KOMMYHHKATHBHBIE
TEXHOJIOTUH, B TOM YHCIIE Ha
MHOCTpaHHOM(BIX) sI3bIKe(ax),

YK-4.1. VYcTaHaBIMBaeT U pa3BUBACT
npogeccuoHaIbHbIE KOHTAKThI B COOTBETCTBUH
C MMOTPEOHOCTSMHU COBMECTHOM JIEATETHHOCTH,
BKJIFOYast 0OMeH MH(popMalei u BoIpaboTKy
€IMHOW CTPaTEeTUH B3aUMOICHCTBHS

WNHOCTpaHHBIN A3BIK

be3omnacHOCTb JKU3HEACATENBHOCTH

Pyccknii s13bIK 1 KynbTypa peun
IIpaBoBeneHuE U1 XUMUKOB
NudopmaninoHHbIe TEXHOJIOTUH JUISI XUMUKOB

228




JUISL aKaIEMUYECKOT0 U
npo¢ecCHOHaTBHOTO
B3aHMO/ICHCTBHUS

KypcoBas paboTta 1o HeopraHu4eckoi XUMHH

YyeOHast MpaKTHKa: 03HAKOMHUTENIbHAS MPAKTHKA
[ToaroroBka K mpoiieaype 3aluThl U 3alKUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOThI

DpaHIly3CKU SI3bIK

VK-4.2. CocTaBiusier, nepeBOAUT U
peIaKTUPYETPA3INUHBIE aKaJIEMUYECKUE TEKCTHI

(pedeparsr,
acce, 0030k, CTaThU U T.J.

WNHOCTpaHHBIN SA3bIK

KypcoBas pabora o HeopraHu4ecKoi XUMUU
CoBpeMEHHbIE METO/1bI IIOJYUEHUS U UCCIIEI0BAHUS
HEOPraHUYECKUX MaTepHalIOB

MonekynspHbli [U3aliH B OPraHUYeCKON XUMUU

XUMHS U TEXHOJIOTHS arpOXUMHUYECKUX COSAMHEHNN
Xumus 1 OMOJIOTHYECKast aKTUBHOCTD 3JIEMEHTOOPTaHUYECKIX
COeIMHEHU

Opranndeckue U THOPUAHBIE MAaTEPHAIIBI JJIS DJICKTPOHHKH,
(OTOHMKM U CHCTEM NPeoOpa30BaHMs U 3allacaHUs SHEPTUU
IIpon3BOACTBEHHAS IPAKTUKA: TEXHOJOTMYECKAs IPAKTUKA
ITpon3BoacTBEHHAs MPaKTHUKA: PEAANUIIIIOMHAs IPAKTUKA
IIpon3BOACTBEHHAs MPAKTUKA: HAYYHO-UCCIEA0BATEIbCKAS
pabota

IToaroToBka K mpoueaype 3alnThl ¥ 3al[UTa BBIITYCKHOU
KBAJTM(PHUKAIIMOHHON paboThI

IlepeBoa HAYYHO-TEXHUYECKOMU JIUTEPATYPHI

@PpaHIy3CKUHN A3BIK

VK-4.3. IlpeacrasisieT pe3ynbTaThl
aKaJIeMHUYeCKON U MpoQecCuOHaNbHON
JesITeTbHOCTH Ha Pa3IMYHbIX MyOINYHBIX
MEPOTIPHUSTHSIX, BKJIIOYAsi MEXKITYHAPOIHBIE,
BbIOMpas HanOoee MoAXO AU Gpopmar

WNHOCTpaHHBIN A3BIK

KypcoBas paboTa no opraHu4eckoi Xummun
[Tpon3BoCTBEHHAS PAKTUKA: HAYYHO-UCCIIEIOBATEIbCKAS
pabota

[ToaroToBKa K MpoIeype 3aUThl M 3aIUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

VYK-4.4. ApryMeHTHPOBAaHHO U KOHCTPYKTHBHO
OTCTauBaeT CBOU MO3ULIMHU U UJIEU B
aKaJeMHUYECKHX U MPOPEeCCUOHANbHbBIX
JUCKYCCHAX Ha FOCYAApCTBEHHOM s13bIke PO n
MHOCTPAHHOM SI3bIKE

WNHOCTpaHHBIN A3BIK

Pycckuii 3bIK U KyJIbTypa pedu

[Ipon3BOACTBEHHAs MPAKTHKA: HAYYHO-UCCIIEI0BATENbCKAS
pabota

IToaroroBka K nmpoueaype 3auThl U 3a11UTa BBITYCKHOU
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KBATH(UKAIIMOHHON PabOTHI
[TepeBo HAYYHO-TEXHUYECKOU TUTEPATYPHI

VK-5. Crnocoben
AQHAIM3UPOBATH M YIUTHIBATH
pa3HooOpa3ue KyJIbTyp B
MPOIECCE MEKKYIBTYPHOTO
B3aMMOJIEHCTBHS

VYK-5.1. Ananuzupyer BaxHeilmune
UJIC0JIOTUYECKHUE U LIEHHOCTHBIE CUCTEMBI,
c(opMHpOBABIINECS B XOA€ UCTOPUYECKOTO
pa3BUTH; 0OOCHOBBIBAET aKTYaJIbHOCTh UX
HCII0JIb30BAaHUS IIPU COLIMAIBHOM U
po¢eCcCHOHATILHOM B3aUMOJIEHCTBUU

Ucropus (ucropust Poccun, BceoOmas uctopusi)
dunocodus

HcTopust 1 METOA0I0TUS XUMUU

du3ndyecKue METOIbI UCCIIEIOBAHUS
[IpaBoBeneHue 17151 XUMUKOB

PoJib TMIHOCTH B HCTOPUU JIJISi XUMHUKOB
Kynbryponorus

Conmonorus

VYuyeOHast MpaKTHKA: 0O3HAKOMUTEIbHAS MPAKTUKA
[ToaroroBka K mpoIreaype 3aliuThl | 3aIlUTa BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI

VYK-5.2. BeicTpanBaeTconuaibHOe U
npodeccroHaIbHOE B3aUMOICHCTBHE C
Y4ETOMOCOOEHHOCTE OCHOBHBIX (hOpM
HAYYHOT'O HPEITUTHO3HOTO CO3HAHMS, JICIOBOM 1
OOIICHKYIBTYPBI IPEACTABUTENCH IPYTHUX
THOCOB UKOH(ECCUil, pa3InYHbIX COLUATBHBIX

rpynm

Ucropus (ucropust Poccuu, BceoOmas uctopust)
dunocodust

HcTopus 1 METOI0JIOTUSI XUMHUH

[ToaroToBka K mporeIype 3auThl | 3al1Ta BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI

VK-5.3.
ObecneunBaeTCcO3/JaHUEHEANCKPUMHHALIMOHHON
Cpenbl  B3aMMOJCHCTBUSAIPH  BBINOJHEHUU

npodeccnoHaNbHBIX 3a7a4

Uctopus (ucropus Poccun, Bceobiast HCTOPHS)
WNHOCTpaHHBIN A3BIK

dunocodus

HcTopus u METOIOJIOTUSI XUMHH

[ToaroToBka K mporeype 3aluThl U 3al[1UTa BBITYCKHON
KBaJIM(UKAIIMOHHOM paboThI

YK-6. Criocoben onpenensith
N pCaIM30BbIBATE IPHUOPUTCTHI
COOCTBEHHOM JEATETLHOCTH H
CIIOCOOBI ee
COBEpIICHCTBOBAHMUS Ha
OCHOBE CaMOOIICHKHU H
00pa3oBaHUs B TEUCHHE BCEH
JKU3HU

VK-6.1. OueHuBaer CBOU pecypchl U UX
npenensl (JITYHOCTHBIE, CHTYaTUBHEIE,
BpPEMEHHBIE), ONITUMAJIBHO UX UCTIONB3YET IS
YCIICIITHOTO BBITIOJTHEHHUSI IOPYICHHOTO 33 JaHHS

OKOHOMHKA

ABamuTHueckas XUMHS
Oprannueckast XuMus

duzndeckas XUMHUS

KBaHToBas xumMus

dusnueckrue METObI HCCIIEN0BAHUS
Konmonnnas xumus

Ilemarornka
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OO6murast puszndeckass XUMUs

HNubopmaninoHHbIe TEXHOJIIOTHH B HAYYHOU JIEATEITHHOCTH
CIIEUATIMCTOB XUMHUKOB

Peaknuu u MeTO1bI OPraHN4eCKOM XUMHUH

[Icuxonorus ais XMMUKOB

HNudopmaninoHHbIe TEXHOJIOTHH JUTSI XUMUKOB
UYucreHHble METO/Ibl B XUMUU

JlaboparopHbie pabOThI IO BBICOKOMOJICKYISIPHBIM
COEIMHEHUSIM

Kpucrannoxumus

Posb TMUHOCTH B UCTOPUU ISl XUMHUKOB

Kyneryponorus

Comuoiorus

XUMUS reTepOUUKINYECKUX COCTUHEHUI

[InaHupoBaHME MHOTOCTYIIEHYATOI'O CUHTE3a B OPraHUYECKOM
XUMUHU

CneunanbHblii OpPraHUYECKU CUHTE3
Meraimooprannieckasi XuMus

CuHTE3 HOBBIX MaTEpPHAJIOB Ha OCHOBE ITUKINYECKUX
OpPraHUYECKUX COETMHEHUIM

N306panHbie T1aBbl HAYK O MaTepuaiax
[Ipon3BOACTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATEIbCKAs
pabora

[ToaroroBka K mpoueaype 3aluThl U 3alIUTa BBIITYCKHOU
KBaJIM(UKAIIMOHHOM paboThI

VK-6.2. Omnpenensier IpUOPUTETHI
Po¢eCCHOHAIIBHOTO POCTA U CITIOCOOBI
COBEpPILIEHCTBOBAHMS COOCTBEHHOM
JESITeTbHOCTH HAa OCHOBE CAMOOIIEHKH TI0
BBIOPAHHBIM KPUTEPHSIM

Jluneitnas anre6pa Ui XUMUKOB

[Icuxomnorus nins XUMHUKOB

Posb nTM4HOCTH B UCTOPUU /1JIS1 XUMUKOB
Kynstyponorus

Cornmororus

ITonroroBka K npoueaype 3aluThl U 3alllUTa BBITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI

VK-6.3. BeicTpauBaeT rudkyto
poeccroHaIbHYIO TPAEKTOPHIO,

Jlunelinas anredpa JUist XUMHUKOB
Posb ITMYHOCTH B UCTOpUN ISl XUMHUKOB
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UCIOJIb3YSl MHCTPYMEHTHI HETIPEPHIBHOTO
00pa3oBaHMsl, C YI€TOM HAKOIJICHHOTO OIBITA
npodeccuoHabHOM 1eATEIbHOCTH U
JTUHAMHYHO U3MEHSIONINXCS TPeOOBAHMI PhIHKA

Tpyaa

Kynbryponorus

Conuonorus

Crepeoxumust

Kiacreps! u 3emMeHTOpraHu4ecKue COeAMHEHUS
CoBpeMeHHbIE METO/IbI TIOJTYYEHUS U UCCIIEI0BAHUS
HEOPraHUYECKUX MAaTepPUaJIOB

MonekynspHbli TU3aiiH B OPraHUuYeCKOM XUMUHU
[ToaroroBka k mporeaype 3aluThl U 3alIUTa BBITYCKHOM
KBATH(UKAIIMOHHON PabOTHI

VYK-7. Cnocoben
MO/1/IEPKUBATH

JIOJKHBIN YPOBEHb
bu3nIecKom
HNOJArOTOBJIEHHOCTH IS
o0OecrieyeHrs MOJHOLEHHOM
COLIMAIBHOW U
npodeccuoHaNbHOM
JeSITeIbHOCTH

YK-7.1. BsiOupaer 3mopoBbecOeperaromme
TEXHOJIOTUU JUISL  TIOAJEPXKAHUS  3J0POBOTO
oOpa3a XH3HU C y4eTOM (DHU3HOJIOTHICCKHIX

OCOOCHHOCTEH opraHuzmMa U YCIIOBHIA
peasinzauuu n1podecCHOHAIBHON NeSTEIbHOCTH

dusnueckas KylIbTypa U CHOPT

DJEeKTUBHBIE TUCIUIUIMHBI 110 (PU3HUYECKON KYIbTYPE U CIIOPTY
[ToaroToBka K mporenype 3aluThl ¥ 3allUTa BbITYCKHON
KBaJIM(DUKALIMOHHOM paboThI

YK-7.2. Ilnanupyet cBoe pabouee U cBOOOIHOE
BpEMS JIJIsl ONITUMAIFHOTO COUCTaHUS
(buU3NYeCKoil 1 yMCTBEHHOHN HArPy3KHU H
obecniedeHus paboTOCIIOCOOHOCTH

dusnueckas KylibTypa U CHOPT

DJEeKTUBHBIE TUCIUIUIMHBI 110 (PU3HYECKON KYIbTYPE U CIIOPTY
[ToaroToBka K mporeype 3aluThl U 3al1Ta BbITYCKHON
KBaJIM(UKALIMOHHOM paboThl

VYK-7.3. CobaroaeT u nponaraHiupyeT HOpMbl
3I0pOBOTO 00pa3a )KU3HU B PA3TUYHBIX
KU3HEHHBIX CUTYalUsAX U B MPO(ecCHOHANTBHOM
TS TeTbHOCTH

dusnyeckas KyabTypa U CIIOPT

ONEeKTUBHbIE TUCHUIUIMHBI 10 GU3NYECKON KYIbTYPE U CLIOPTY
ITonroroBka K npoueaype 3aluThl U 3alllUTa BBIITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

VYK-8. CriocobeH co3gaBarh U
MOJIJIEP>KUBATh O€30TaCHbIE
YCIOBUS JKU3HEACSITENbHOCTH,
B TOM YHCIIE TPU
BO3HHUKHOBEHUH
Ype3BbIYAMHBIX CUTYaLUI

VYK-8.1. Ananmuzupyet (HakTopsl BpeIHOTO
BIIMSIHUS SJIEMEHTOB CpeJibl OOUTaHUS
(TEXHUYECKHUX CPEJICTB, TEXHOJIOTUYECKUX
IIPOLIECCOB, MAaTEPUAJIOB, 31aHUN U
COOPYKEHHH, TPUPOJIHBIX U COLUATBHBIX
SIBJICHUI)

XUMHUYECKUE OCHOBBI OMOJIOTHYECKUX MPOIIECCOB
BricokoMOIeKyIISIpHBIE COCTUHEHUS

CoBpeMeHHas XUMUS 1 XUMU4ecKasi 0€30MacHOCTh
be3omnmacHOCTE XU3HEIEATEITHLHOCTH

XHUMHS 3JIEMEHTOB

XuMHS ¥ TEXHOJIOTHUS arpOXUMUIECKUX COCTMHECHUM
XuMus 1 OMONIOTHYeCcKass aKTUBHOCTh dJIEMEHTOOPTaHUYECKHIX
COeTUHEHNN

Opranndeckrie ¥ THOPUIHBIE MaTEPHAIIBI TSI SJEKTPOHUKH,
(OTOHHKYM U CUCTEM ITPEoOpa30BaHUS U 3aMlacaHusl YHEPTUN
[Ipou3BoACTBEHHAS MPAKTHKA: TEXHOJIOTUYECKAs MPAKTUKA
[Tpon3BoaCTBEHHAS MMPAKTHKA: IPEAAUILIOMHAS TTPAKTHKA
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[ToaroroBka K mpoueaAype 3alIUThl U 3alUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOTHI
["pakiaHCKas 3aIIMTa B YpE3BBIUYANHBIX CUTYAIHIX

VK-8.2. Unentudunupyer onacHble U BpeIHbIE
(akTOphl B paMKax OCYIIECTBISIEMOM
JeSITENIbHOCTH

OO1mast u HeopraHuvdecKasi XuMUs

AHanuTHyeckas XuMHs

duzngeckas XUMHUS

du3nyeckre METOIbI HCCIICIOBAHMS

Komnonmnas xumMus

CoBpeMeHHass XUMHUsSI U XUMHUYECKast 0€301MacHOCTh
be3omacHOCTE KHU3HEACATSIBHOCTH

Kartanu3 B oprannueckoi XuMuu

MouexkynspHOe MOJIETUPOBAHUE B OPraHUIECKON XUMHUHU
XnUMHudecKass TOKCHKOJIOTHS

XUMHS ¥ TEXHOJIOTHUS arpOXUMUYECKUX COCTMHEHUM

XuMus 1 OMOJIOTHYECKast aKTUBHOCTD AJIEMEHTOOPTaHUYECKHUX
COCAUHCHUI

Oprannueckue ¥ THOPUAHBIC MAaTEPUAIBI ISl SJICKTPOHUKH,
(OTOHHMKHU U CUCTEM ITPeoOpa30BaHUsl U 3allacaHusl SHEPTUH
[ToaroroBka K mpoueaype 3aluThl U 3alIUTa BBITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

['paxxnanckas 3ammTa B UYpe3BbIYaiHBIX

cutyarusxl paxxaaHcKas 3allMTa B Ype3BbIYAHBIX CUTYAITUSIX

VK-8.3. BeisaBnser npo0GiieMbl, CBsI3aHHBIE C
HapylIeHUSIMM TEXHUKHM O€30MacHOCTH Ha
pabouem MecTe; MpeangaraeT MeponpHITHIX IO
MIPEAOTBPALEHUIO YPE3BBIYANHBIX CUTYyal[ui

OO1as ¥ HeOpraHuveckasi XuMus

AHanuTruyeckast XUMHs

Oprannueckast XUMHs

duzngeckas XUMHUS

CoBpeMeHHas XUMUS 1 XUMU4ecKasi 0€30MacHOCTh
Bbe3omacHOCTE KU3HENEATEIHLHOCTH

Peakuyu 1 MeTopl OpraHUuyECKON XUMUU

XUMUS reTepOIUKINYECKUX COCTUHEHUI
[ImaHrpoBaHMEe MHOTOCTYIIEHYATOTO CUHTE3Aa B OPraHUYECKON
XUMHU

CneunanbHbl OpraHUYECKU CUHTE3

MonekynsspHOe MOJAETUPOBAHUE B OPTaHUYECKON XUMHUH
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XuMHYECKasi TOKCHUKOJIOTUS

YyeOHast MpaKTHKa: 03HAKOMHUTENIbHAS MPAKTHKA
[ToaroroBka K mpoueAype 3alIUThl U 3alIUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOThI

["pakiaHCKas 3aIIMTa B YpE3BbIUYAMHBIX CUTYAIHSIX

VYK-8.4. PazbsicHseT npaBuia MOBEACHUS IIPU
BO3HMKHOBEHUH YPE3BBIYAHHBIX CUTYaIUH
MPUPOJHOTO ¥ TEXHOTEHHOTO TIPOUCXOXKICHHS,;
OKa3bIBAET MEPBYIO TOMOIIb, OTMCHIBAET
CIOCOOBI y4acTHsl B BOCCTAHOBUTEIILHBIX
MEpOIPUSATHIX

CoBpeMeHHass XUMHUsSI 1 XUMUYECKast 0€301MacHOCTh
be3omacHOCTh KU3HEASITEIbHOCTH

[ToaroToBka K mporeaype 3auThl ¥ 3alUTa BBITYCKHON
KBAJTM(PUKAITMOHHON pabOThI

['paxknanckas 3amuTa B UYpe3BbIYaiHbIX CUTYaIUAX

Oo6menpodeccuoHaATbHbIE KOMIIETEHIMU

OIIK-1Cnocoben
AHATM3UPOBATH,
UHTEPIPETHPOBATH U
000011aTh

pe3ynbTaThl
3KCH€pI/IMCHTaJ'II)HI)IX

U PaCYETHO-TEOPETUUYECKUX
paboTXUMUYECKOU
HaHpaBJ’[eHHOCTI/I

OIIK-.1. CucremaTu3upyer U aHAIU3UPYET
pe3ysbTaThl  XUMHUYECKHUX 3KCIIEPUMEHTOB,
HaOJI0ACHNH, U3MEPEHUH, a TaK)XKe Pe3yIbTaThl
pac4yeToB CBOMCTB BEUIECTB U MAaTEPUAJIOB

Marematuka

WNudpopmaruka

BrruncnuTenbHble METO/IBI B XUMUU

OOm1ast 1 HeOpraHMYECKask XUMHSI

AHanuTHYeCKas XUMHU

Oprannueckasi XuMust

dusnyeckas XuMus

XHUMHUYECKHE OCHOBBI OMOJIOTUYECKUX MTPOLIECCOB
BBICOKOMOIIEKYIISIPHBIE COEAMHEHHUS

XuMHYeCcKasi TEXHOJIOTHsI

KBanrtoBas xumus

du3nyecKknue METOAbl UCCIEA0BAHUS

Konnounnas xumus

CoBpeMeHHast XUMHUSI U1 XUMUYECKast 0€301MacHOCTh
Kpucramnoxumus

CrpoeHnue BelecTa

ITpon3BoacTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKAs! IPAKTUKA
[Tpon3BoacTBEHHAs MpaKTUKA: MPEAJUIIIIOMHAs IPaKTHKA
ITonroroBka K npoueaype 3aluThl U 3alllUTa BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI

OIIK-1.2. TIpeanaraer HHTEPIPETALMIO
Pe3yJIbTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB U

[Ipou3BoACTBEHHAs MPAKTUKA: TEXHOJIOTMYECKAs ITPAKTUKA
IToaroroBka Kk mponeaype 3aluuThl U 3alUTa BEITYCKHOU
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pacueTHO-TEOPEeTHUECKNX  paboT ¢
KCII0JIb30BAaHUEM TEOPETHUECKUX OCHOB
TPaJULMOHHBIX U HOBBIX Pa3/Ie]IOB XUMHH

KBATH(UKAIIMOHHON PabOTHI

OIIK-1.3. ®opmynupyer 3aKII0UEHUs U
BBIBOJIBI IO pe3yJIbTaTaM aHAIH3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
IKCTIEPUMEHTAIBHBIX U
PacyeTHO-TEOPETHYECKUX PAOOT XUMHUYECKOM
HaIpaBJICHHOCTH

CoBpeMeHHAsE XUMUS M XUMHUYECKasi 0€301MacHOCTh
CrpoeHue BeliecTBa

[Tpon3BoICTBEHHAS PAKTUKA: IPEAUTUIOMHAS IPAKTHKA
[ToaroToBka K mporeype 3auThl U 3alITa BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI

OIIK-2 Cniocob6eH mpoBOIUTh
XUMUYECKHH SKCIIEPUMEHT C
HCIIOJIb30BaHUEM
COBPEMEHHOT0 000PY/I0BaHMS,
co0JTr0/1ast HOPMBI TEXHUKH
0€30IMacHOCTH

OIIK-2.1PaboraeTr ¢ XUMAYECKUMH BEMIECTBAMH
C COOJII0/IEHHEeM HOPM TEXHUKH 0€30MacHOCTH

OO0mas u HeopraHu4IecKasi XUMUsI

AHanuTHYeCKas XUMHUS

Oprannueckasi XuMust

duznyeckas XuMus

dusnuecKue METOIbI UCCIIETOBAHUS

Konnonanas xumus

[Tpon3BoCTBEHHAS MPAKTUKA: IPEAAUIUIOMHAS IPAKTUKA
[ToaroroBka K mpoieaype 3alMuThl | 3aIUTa BBITYCKHOM
KBaJIM(UKALIMOHHOM paboThl

OIIK-2.2. Mcnonb3yeT CyMECTBYIOINE U
pa3pabaTbiBa€T HOBbIE METOJIMKH MOIY4YEHUS U
XapaKTepU3aluy BEIIECTB U MAaTEPUAIIOB IS
peleHus 3a1a4 NpopecCuoHaIbHON
JESTEIBHOCTH

Oprannueckasi XUMUs

[Tpon3BoiCTBEHHAs MPAKTUKA: IPEIAUIUIOMHAs PAKTUKA
[ToaroToBka K mpoIeype 3auThl U 3alITa BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI

OIIK-2.3. TIpoBoAHT HCCIIEIOBAaHUS CBOWCTB
BEIIECTB U MaTEPHUAJIOB C UCIIOJIb30BAHUEM
COBPEMEHHOTO HAyYHOTO 000PYIOBaHUS

AnanmuTuyeckass XUMHS

dusznyeckas XuMus

du3UYECKUe METO I UCCIICAOBAHUS

[Ipon3BOACTBEHHAS MPAKTHKA: TEXHOJIOTUYECKAs MPAKTUKA
[Ipon3BoaCTBEHHAS MPAKTHKA: IPEAAUILIOMHAS TTPAKTHKA
[ToaroroBka Kk mpoueaype 3alUThl U 3alIUTa BBIITYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI

OIIK-3. Cnoco0GeH NpUMEeHsTh
pacueTHO-TEOPETHUECKUE
METO/BI JUTS U3Y4EHUS
CBOICTB BEILIECTB U MTPOIECCOB

OIIK-3.1. IIpumeHseT TEOpETUYECKUE U
MOJIyMITUPUYECKHE MOJETU MPU PEeIICHUN
3aJ1a4 XMMUYECKON HalpaBJIE€HHOCTH

MareMaTuka

)7 ic371:¢:]

BoruncnaurensHbIe METOABI B XUMUH
OO6mrast 1 HEOpraHMYECKask XUMUs

235




C X y4aCTHEM, UCIOJIb3Ys
COBPEMEHHOE MTPOTrPAMMHOE
obecneyeHre U 0a3bl JaHHBIX
npogecCHOHaTBHOTO
Ha3HaYEHHS

AHanuTHYecKask XUuMHs

Oprannueckasi XuMust

dusnueckas XUuMHsl

XuUMHUYECKask TEXHOJIOTHs

KBanToBas xumus

@u3ndyecKue METOAbI UCCIEA0BAHUS

Komnonanas xumus

Kpucrannoxumus

ITpon3BoCTBEHHAs IPAKTUKA: TEXHOJIOIMUYECKasl TPaKTHKa
ITpon3BoacTBEHHAs MpaKTUKA: MPEAJUIIIIOMHAs IPAKTUKA
[ToaroToBka K mporeype 3aluThl U 3al1Ta BbITYCKHON
KBaJIM(UKAIIMOHHOM paboThI

OIIK-3.2. Mcnonp3yeT cTaHgapTHOE
MPOrpaMMHOE 00ECIICUYCHUE
CHeIUaIu3UpOBaHHbIE 0a3bl TAHHBIX MPH
penieHny 3aaaq mpodeccnoHaTbHOMI
JEATEIIbHOCTH

Nudopmatuka

BeraucnuTensHbpie METOIBI B XUMHH

XuMHUYECKasi TEXHOJIOTUsl

KBanroBas xumust

dusnueckue METoIbl UCCIEI0BaHUS

Komnmongnas xumus

Kpucramnoxumus

[ToaroToBKa K mpoIeIype 3auThl U 3alUTa BBITYCKHON
KBAJTM(PHUKAIIMOHHON paboThI

OIIK-4. Cniocoben
IUTAHUPOBATh PaOOTHI
XUMHUYECKON HalpaBlIeHHOCTH,
oOpabaThIBaTh U
UHTEPIPETHPOBATH
TIOJTy9YEeHHBIC PE3YIIBTATHI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
pelIeHUs MaTeMaTHICeCKIX U
dbuznyeckux 3ama4d

OIIK-4.1. Mcrionb3yet 6a30Bble 3HAHUS B
o0acTu MaTeMaTHKU U PU3UKU IIPU
IUTAHUPOBAHUM PAbOT XUMHUYECKOM
HaIpaBJIEHHOCTH

MaremaTuka

du3uka

KBanToBas xumus

[TpousBoacTBEHHAs MPAKTHUKA: TEXHOJIOTHYECKAasl MPAKTHUKA
[ToaroroBka k mpoleype 3aiuThl ¥ 3alUTa BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboThI

OIIK-4.2. OGpabatbIBaeT JaHHbIE C
UCTIOJIb30BaHNEM CTAaHAAPTHBIX CIIOCOO0B
anmnpoKCUMAIIUH YUCICHHBIX XapaKTePUCTUK

HNndopmarrka

BeruucnurensHbple METOIbI B XUMHUU

[ToaroToBKa K MpoIeype 3aUThl M 3aIUTa BBITYCKHON
KBAJTM(HUKAIIMOHHON pabOThI

OIIK-4.3. utepnpetupyeT pe3yiabTaTbl
XUMHUYECKHX HAOIIOIEHHUH C UCIIOJIb30BaHHEM
(bu3MYECKUX 3aKOHOB U NPEJCTaBICHUN

duzuka
XUMHYecKasd TEXHOJIOTHUS
HpOI/ISBO)ICTBeHHaSI HpaKTI/IKaZ Hpe)IJII/IHJ'IOMHaH HpaKTI/IKa
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[ToaroroBka K mpoueaAype 3alIUThl U 3alUTa BBITYCKHOM
KBAJTM(UKAITMOHHON paboThHI

OIIK-5. Cnocoben
UCIIOJIb30BATh
nHpopMannoHHbIE 0a3bI
JTAHHBIX U aJalTHPOBATH
CYILIECTBYIOIIKE
MPOrPaMMHBIC TPOTYKTHI JUIS
pelieHus 3aaau
pohecCHOHATTLHOM
NESTENIbHOCTH C Y4ETOM
OCHOBHBIX TpeOOBaHMI
nH(}OpMaITMOHHOM
0€30MacHOCTH

OIIK-5.1. Ucnonb3yer coBpemeHHsle IT-
TEXHOJIOTUH NP cOOpe, aHATN3E U
MPECTaBICHUN UHPOPMALUU XUMHUECKOTO
npoduIsi, COOI01ast HOPMBI M TPeOOBaAHUS
MH(POPMAIIMOHHOHN 0€30MacHOCTH

Nudopmatuka

BeraucnuTensHbpie METO/IbI B XUMHU

XuMH4ecKasi TeXHOJIOTHS

dusnuecKue METOIbI UCCIIEIOBAHUS

[ToaroroBka K mpoueAype 3alIUThl U 3alUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOThI

OIIK-5.2. Mcnonp3yer cTaHaapTHBIE U
OPUTHHAIILHBIC TTPOTPAMMHBIC ITPOTYKTHI, TIPU
HE0OXOIMMOCTHU aJANTUPYS UX JJISl PeLICHUS
3a71a Ipo(eCCUOHATILHOM NeATCIIEHOCTH

WNudopmaruka

dusnuecKue METO bl UCCIICIOBAHHUS

[Tpon3BoCTBEHHASI MPAKTUKA: TEXHOJIOTHYECKAsl TPAKTHKA
[Tpon3BoICTBEHHAS IPAKTUKA: IPEIUIUIOMHAS IPAKTHKA
[ToaroToBka K mporeIype 3auThl U 3alITa BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI

OIIK-6. Cniocoben
NPEJCTABIIATh PE3yJIbTAThI
pohecCHOHATTLHOM
JEeSITENIbHOCTH B YCTHOU U
MUCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU U
NpaBUIaMH, IPUHITHIMH B
npodeccCuoHaTbHOM
cool1iecTse

OIIK-6.1. IIpencraBnseT pe3yibTaTsl paboThl B
BH/JIE OTYETa [0 CTaHAapTHOU popme Ha
PYCCKOM SI3bIKE

BeraucnuTensHbpie METOIbI B XUMHH

buonorus ¢ ocHoBaMM 3K0JIOTUU

OOm1ast 1 HeOpraHMYECKask XUMHSI

XuMHUecKasi TEXHOJIOTUsl

dusnuecKue METOIbI UCCIIETOBAHUS

[Tpon3BoiCTBEHHAS MPAKTUKA: TEXHOJOTHUYECKas! MPaKTHKa
[Tpon3BoCTBEHHAS IPAKTUKA: IPEIAUIUIOMHAS IPAKTHKA
[ToaroToBka K mporeype 3aluThl U 3al[1UTa BBITYCKHON
KBaJIM(UKAIIMOHHOM paboThI

OIIK-6.2. TIpeacrasinser nHGOPMAIUIO
XUMHUYECKOT0 COAECPIKAaHUS C yUeTOM
TpeboBaHui OubIMorpaduIecKoi KyiabTypbl

buonorus ¢ o0CHOBaMH SKOJIOTHH

XuMHYecKasi TEXHOJIOTHSI

ITonroroBka K npoueaype 3aluThl U 3alllUTa BBIITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

OIIK-6.3. '0TOBUT Mpe3eHTALHIO 110 TEME
paboThI ¥ IPEJICTABIISIET €€ Ha PYCCKOM U
AHTJIMMCKOM SI3BIKaX

WNHOoCTpaHHBIN A3BIK

buonorus ¢ ocHOBaMU KOJI0TUN

Pycckuii 3bIK U KyJIbTypa pedu

[ToaroroBka K mpoliieaype 3aluThl U 3allUTa BBITYCKHOM
KBAJTM(PUKAITMOHHON pabOThI

OIIK-6.4. Tlpencrapinser pe3yabTaThl pabOThHI B

WNHOCTpaHHBIN A3BIK
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BH/JIC HAYYHOU MyOJIMKAIMH (TE3UCHI IOKIIAIa,
CTaThsi, 0030p) HA PYCCKOM U aHTITHICKOM
SI3BIKE

Pycckuii sI3bIK M KyJIbTYpa peuu
[ToaroroBka K Mporeaype 3aluThl | 3aIIUTa BBITYCKHOM
KBTI (UKAIIMOHHON PabOTHI

IIpodeccnoHaIbHBIE KOMIIETEH U

IIK-1-1. Cnocoben
IUIAHUPOBATh PadOTy U
BBIOMPATH aJIeKBaTHBIE
METO/IbI peIIeHUs] HayYyHO-
UCCIIEIOBATEIbCKIX 3a71a4 B
BbIOpPaHHOW 001aCTH XUMUH,
XUMHAYECKON TEXHOJIOTHU W
CMEXHBIX ¢ XMMHUEH HayKax

I[IK-1-1.1. Cocrasnser oOmuii miad
HUCCIIENOBAHNS U IETAIBHBIE IJIaHBI OTIEIBHBIX
cTaguii

XHUMHUS 3JIEMEHTOB

Peaknuu u MeTOIbI OPraHN4eCKOM XUMHUH

Karanu3 B oprannyeckoi XuMuu

KypcoBas pabota o HeopraHH4eCKOW XUMUHU

KypcoBas paboTa 1o opraHu4eckoi Xumun

YucneHHble METOIbI B XUMHHU

JlaboparopHbie pabOTHI 11O BBICOKOMOJIEKYISPHBIM
COCIMHEHUSIM

XHUMHS TETEPOIUKINYECKUX COCITMHEHUI

[ImanrpoBaHMEe MHOTOCTYIIEHYATOTO CHHTE3a B OPraHUYECKOM
XUMUHU

CriennanbHbI OPraHUYECKUI CUHTE3

CoBpeMeHHbIE METO/IbI IIOJIYYEHHS U UCCIIEIOBAHUS
HEOPraHWYECKNX MAaTEpUaJIOB

MounekyIIapHBIi 1U3aliH B OpraHUYECKON XUMHUHU
Mertaimooprannveckasi XuMus

CuHHTE3 HOBBIX MaTepUaJIOB HA OCHOBE LIMKJIMYECKUX
OPraHUYEeCKUX COCTUHEHUHN

W30panHble TIaBbl HAYK O MaTepuaiax

MounekyspHOE MOJIEIUPOBAaHUE B OPraHUYECKON XUMHUHU
XUMHYECKasi TOKCUKOJIOTUS

XUMHS U TEXHOJIOTHS arpOXUMUYECKUX COEAMHEHUN
Xumus 1 6Monornyeckas akTHBHOCTh 3JIEMEHTOOPTraHUYECKHX
COeTUHEHNN

Opranudeckue U THOPUAHBIE MaTepUAIIBI IS SIEKTPOHHUKH,
(OTOHHKHM U CUCTEM ITPEOOPa30BaAHUS U 3aMlacaHusl YHEPTUU
IIpon3BocTBEHHAs MPAaKTUKA: HAYYHO-UCCIEA0BATEIbCKAs
pabora

ITonroroBka K npoueaype 3aluThl U 3alllUTa BBIITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI
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[1K-1-n.2. BoiGupaer 3xcriepuMeHTanbHbIE U
pacyeTHO-TEOPETHUYECKUE METO/Ibl PELICHHUS
[IOCTABJIEHHOM 3a/1a4¥l UCXO/Is U3 UMEIOLINXCS
MaTepHalbHbIX U BPEMEHHBIX PECYPCOB

OO6murast puszndeckass XUMUs

Jluneiinas anredpa JUIst XUMHUKOB

XHMHUS 3JIEMEHTOB

HNubopmaninoHHbIe TEXHOJIOTHH B HAYYHOU JEATEIHBHOCTH
CHEIMAJIMCTOB XUMHUKOB

XuMHUYecKasi KHHETHKa

KaTtanu3 B oprannueckoi XuMuu

HNudopmaninoHHbIe TEXHOJIOTHH JUTISI XUMUKOB

KypcoBas paboTa o opraHu4eckoi XuMuu
JlaboparopHbie pabOTHI IO BBICOKOMOJICKYJISIPHBIM
COEIUHEHUAM

Kpucrannoxumus

CtpoeHue BelecTa

XUMUS F€TePOUUKINYECKUX COCTMHEHNI

[InaHupoBaHME MHOTOCTYIIEHYATOI'O CUHTE3a B OPraHUYECKOM
XUMHH

CnenyanbHbli OpraHUuYeCcKUi CUHTE3

Crepeoxumust

Kitacreps! u anemMeHTOpraHnYecKrue COeTMHEHUS
MonekynsapHOoe MOJIETUPOBAaHUE B OPraHUYECKON XUMHUHU
XuMuueckas TOKCUKOJIOTHS

[Ipon3BOACTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATEIbCKAs
pabora

[ToaroroBka K mpoueaype 3aluThl U 3alIUTa BBIITYCKHOU
KBaJIM(UKAIIMOHHOM paboThI

[1K-2-1. CtocoOeH mpOBOTUTH
NaTEeHTHO-UH(POPMAIIIOHHBIE
WCCJICIOBaHMS B BEIOpaHHOU
001aCTH XUMHH U/HIIH
CMEXHBIX HayK

[1K-2-1.1. IIpoBoaUT MOUCK
CHelnralIn3upoBaHHON HHGOpMaIUU B
NaTeHTHO-UH(POPMALIMOHHBIX 0a3aX JaHHbBIX

NudopmaninonHbie TEXHOJIOTHU B HAYYHOH JESITEIIBHOCTH
CIIELIUATTUCTOB XMMHUKOB

NudopmanimoHHbIe TEXHOJIOTHH IS XUMHUKOB
JlaboparopHbie pabOTHI 1O BBICOKOMOJIEKYISIPHBIM
COEIMHEHUSIM

XUMUS F€TEPOLUKINYECKUX COCTUHEHUN

[ImanrpoBaHMEe MHOTOCTYIIEHYATOTO CHHTE3a B OPTaHUYECKON
XUMUU

CrienaJibHBI OPTaHUYECKUM CUHTE3
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MeramioopraHnyeckas XuMHUs

CuHHTE3 HOBBIX MaTepUaJIOB HA OCHOBE LIMKJIMYECKUX
OpraHUYEeCKUX COETMHEHUM

W36panHble TIaBbl HAYK O MaTeprajiax

MounekynspHOEe MOJIETUPOBAHUE B OPraHUYECKON XUMHUH
XuUMHYeCcKask TOKCUKOJIOTHUS

[Ipon3BOACTBEHHAs MPAKTHKA: HAYYHO-UCCIEA0BATENIbCKAS
pabota

[ToaroroBka Kk mpoueaype 3aluThl U 3a1[UTa BBIITYCKHOU
KBaJIM(UKAIIMOHHOM paboThI

[1K-2-u.2. AHanu3upyeT u 00001Iaer
pe3yIbTaThl MATCHTHOTO TIOUCKA TI0 TEMaTUKE
MPOEKTa B BEIOPAHHOM 00JIACTH XUMUHU
(XMMHUYECKOM TEXHOJIOTHH )

CoBpeMeHHbIE METO/IbI IIOJIYYEHHS U UCCIIEIOBAHUS
HEOpPraHMYECKUX MaTepralioB

MounekynsapHbIil 1U3aiiH B OpraHu4ecKON XUMUHU

XUMHS ¥ TEXHOJIOTHUS arpOXUMUYECKUX COCTMHEHUM
XuMus 1 OMONIOrHYecKast aKTUBHOCTh AJIEMEHTOOPTaHUYEeCKIX
COECIMHEHU N

Opranunydeckrie ¥ THOPUIHBIE MaTEPHAIIBI TSI SJIEKTPOHUKH,
(OTOHHMKHU U CUCTEM ITPeoOpa30BaHUsl U 3allacaHusl SHEPTUH
[Ipon3BOACTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATEIbCKAs
pabora

[ToaroroBka K mpoueaype 3aluThl U 3alIUTa BBIITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

[lepeBoa HAYYHO-TEXHUYECKON JTUTEPATYPHI

DpaHIy3CKUHN A3BIK

[TK-3-1. Cioco0OeH Ha OCHOBE
KPUTHYECKOTO aHalln3a
pesyastatoB HUP 1 HUOKP
OIICHUBATh MEPCIIEKTHBBI UX
MPAKTHIECKOTO IPUMEHEHUS U
POJOHKEHUS paboT B
BBIOpAHHOW 00J1aCTH XUMUH,
XUMHUYECKON TEXHOJIOTUU WITH
CMEKHBIX ¢ XUMHEH HayKax

[TK-3-1.1. Cucremarusupyet nHHOPMALIHIO,
nostydeHnyto B xone HUP nu HUOKP,
aHAJIM3UPYET €€ U COMOCTABIISET C
JUTEPAaTypHBIMU JaHHBIMU

KypcoBas pabota no HeopraHuuecKol XUMUHU
[Tpon3BoCTBEHHAS IPAKTUKA: HAYYHO-UCCIIEIOBATEIbCKAS
pabota

[ToaroToBKa K mpoIeype 3aUThl M 3aIUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI

[1K-3-1.2. Onpenenser BO3MOXKHbIE
HaIpaBJIEHUs Pa3BUTHUS padOT U MEPCIEKTUBbI
IIPAKTUYECKOr0 IPUMEHEHNS MTOJTyUYEHHBIX
pe3yabTaTOB

XHUMHS DIIEMEHTOB

HNudopmaniioHHbIe TEXHOJIIOTUH B HAYYHOU JIEATEITHHOCTH
CTIEIINAJINCTOB XUMHUKOB

Peakuyu u MeTop1 OpraHUnyECKON XUMUU

XuMHuJecKkass KWHETHKa
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KypcoBas paboTta 1o HeopraHu4eckoi XUMHH

KypcoBast paboTa 1o opraHn4ecKkoi XuMumn
Crepeoxumust

Kiacreps! u 3emMeHTOpraHu4ecKue COeAMHEHUS
CoBpeMeHHbIE METO/IbI TIOTyYEHUS U UCCIIeOBAHUS
HEOPraHUYECKUX MAaTepPUaJIOB

MonekynspHbli TU3aiiH B OPraHUuYeCKOM XUMUHU
[Ipou3BoCTBEHHAS MPAKTHKA: HAYYHO-UCCIEA0BATEIIbCKAs
pabora

[ToaroroBka k mporeaype 3aiuThl ¥ 3alUTa BBITYCKHOM
KBATHM(UKAIIMOHHON PabOThI
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