OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIIATHAS] XUMUS
(OynnaMeHTanbHas U MPUKIIATHAS XUMUS)

MuHuCTEpPCTBO HAYKHU H BbicIIero odopasosanusi Poccuiickoii ®@enepaunu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynnamenTanbHOM 1 MPUKIATHON XUMUHU

OJIOBPEHO:
PykoBoauresns OH/]

T.I1. KycroBa
(noanmuce)
75 95 2047 .
Pabouass nporpaMma QM CIUILIHHBI
CTpyKTypHasi 1 KOMIIBIOTEPHAS] XUMHS
YpoBeHb BhICIIET0 00pa30BaHMUS: CIIEI[UAJINTET
KBanudukarnus BeITyCKHUKA! Xumuk. [IpenogaBaTens XUMHUH
CriennaiabHOCTB! 04.05.01 dynnaMeHTanbHas ¥ MPUKIaJHAsS XUMUS
Hanpasnennocts (rpoghuiib) dyHIaMeHTAIbHAS U IPUKJIATHAs XUMUS

00pa3oBaTeIbHON MPOrPaAMMBIL:

HMBanoBo



OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIIATHAS] XUMUS
(OynnaMeHTanbHas U MPUKIIATHAS XUMUS)

1. Ilen ocBOEHNS JUCHMIIIMHBI
Hensimu qucuuiuinabl « CTPYKTYpHAst U KOMIIBIOTEPHAsT XUMUS» SIBIISIFOTCSL:

e (dopMupoBaHME MPEJICTABICHUH O METOAAX KOMIBIOTEPHOI'O MOJCIUPOBAHUSA, O
BO3MOXKHOCTSIX U OTPaHMUYEHUSAX Pa3HbIX METOJOB KBAHTOBO-XUMHUYECKHUX PAaCUETOB;

e (opMupOBaHHE OCHOB JUIsl IOHUMAHHSI FEOMETPUYECKOTO U AIEKTPOHHOI'O CTPOEHUS
BEIIIECTB, B TOM YHCJIE JIEKAPCTBEHHBIX U OMOJIOTMUECKH AKTUBHBIX, U CIOCOOOB
OTIpeNIeNIeHUs NX PEaKIIMOHHOW CIIOCOOHOCTH;

e [puOOpeTeHue 3HaHUH, yMEHUI 1 HAaBBIKOB JJIs ONIPECIICHUS U UCCIIEI0BaHUsI CBOMCTB
MOJIEKYJISIPHBIX CUCTEM, UCCIIEIOBAHMS PSAIOB MOJIEKYJI M COIIOCTABICHUE CBOWCTB B
psiaax, HIOCTAHOBKY KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB HUCCIIEI0OBAaHUS HOBBIX
JIEKapCTBEHHBIX U OMOJOrMUYECKH aKTUBHBIX BEILECTB C UCIOJIb30BAHUEM TEOPETUUECKUX
IIPEICTABIICHUM, HAYYHO-HCCIIEA0BATEIbCKOM NEATEIIBHOCTH, CBA3aHHOM C U3y4YEHUEM
XMMHUYECKHX SIBICHUI U IPOLIECCOB, IPU Pa3pabOTKe U UCCIET0BAaHUU JIEKAPCTBEHHBIX
CPENCTB METOJJaMH KOMIIBIOTEPHOTO MOJEINPOBAHMS, HAYYHON U IIEAArOrMYECKOU
JESTEIIBHOCTH.

2. MecTo AucUMILIMHBI B cTpykType OIT

Juctumimba "CTpykTypHas M KOMIBIOTEpHAs XHUMHUS
00pa3oBaTeNbHON IPOTrPAMMBI.

CryneHT, IpUCTYNAOIUN K U3YYEHUIO TUCLUIUIMHBL, JOJDKEH 00Ja1aTh 3HaHUSMU, YMEHUIAMU U
HaBbIKAMU, MPUOOPETEHHBIMH B XOJl¢ M3yudeHUs aucuuivinH: "Maremartuka", "®usuka", "OOmas u
Heopranuueckas xumus'", "KBaHToBas MexaHUKa 1 KBAaHTOBasi XUMHUS .

OTHOCHUTCH K 00S3aTEJILHOU YacTH

st ocBOGHMSI TaHHOW JUCIUTUTMHBI 00yUYaOIIUICS TOTKEH:
3HATh:
- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUIUINH: MaTeMaTHKu (anredpa, reoMeTpusl,
MaTeMaTHUYeCKUN aHAIN3, BBICIIAasg MaTeMaTHKa), Pu3uku (KjIaccuyeckas U BOJIHOBAs MEXaHHKa,
aTomHas (u3uka), oOIel XMMUH, KBAHTOBOW MEXaHUKH U KBAHTOBOM XHUMUH.
yMeTh:
- paboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE IMOJIb30BATETIS;
- pemaTh MaTeMaTUYECKUE 3a/1a4H;
- IPUMEHSITH OCHOBHBIE 3aKOHBI XUMHUH MPU 00CYKICHUH MOJTYIEHHBIX PE3yIbTaTOB.
HMeTh!:

- IEPBUYHBIC HABBIKU PEIICHUS MaTEMAaTUYECKUX M MPUKIAJHBIX 337a4 KBAHTOBOM XUMHUH,
MEPBUYHBIMHU HaBbIKAMHU aHATU3a PE3YIhTaTOB KBAHTOBO-XUMHUYECKHUX PACUETOB.

VYcnemHoe 0OCBO€HHE NAHHOW JHUCHUIUIMHBI OyJIeT CHocOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
W3YYEHHUIO CIEAYIOUINX JUCHMILINH: «OpraHndyeckas XUMHsD», « BBICOKOMONIEKYIIIpHBIE COETUHEHMSD.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHHUILINHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIINE KOMIIETeHIIMU B cooTBeTcTBUH ¢ PI'OC
BO 1o nanHOMYy HampaBJICHHUIO MOJTOTOBKH:

a) obmenpodeccronansusie (OITK):

OIIK-3: cnoco0eH MpUMEHSITh PACYETHO-TEOPETUUECKIE METOBI JIJIs H3YYCHHS CBOWCTB BEIIECTB
U TPOLIECCOB C MX YYacCTHEM, HCIIOJIb3Yys COBPEMEHHOE IMpOrpaMMHOE oOecriedeHue M 0a3bl JaHHBIX
poeCCHOHAIBHOTO Ha3HAYCHHS;



OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIIATHAS] XUMUS
(OynnaMeHTanbHas U MPUKIIATHAS XUMUS)

OIIK-5: cmocobeH wucnonib30BaTh HHGOPMAMOHHbIE 0a3bl JaHHBIX U aJanTHPOBATh
CYIIECTBYIOIINUE MPOTPaAMMHBIC MPOAYKTHI IJIA PEHICHUs 3aaa4d Mpo(ecCHOHAIBHON IESTEIBEHOCTH C
Y4€TOM OCHOBHBIX TpeOoBaHU MHGOPMAITMOHHOI 0€30MaCHOCTH.

3.2. IlepeyeHb IIAHUPYEMBIX Ppe3yJIbTATOB O0y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
(opMHUpyeMBbIMH KOMIIETEHIIUSIMU

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI O0YYaIOIHICS TOJKEH:

3HaTh!
- OCHOBBI TEOPHH T'€OMETPUYECKOTO U 3JIEKTPOHHOTO CTPOSHUS MOJIEKYJI U TEOPETUYECKUE METOJbI
OIICHKU PEaKIIMOHHOW CITOCOOHOCTH BO3MOXKHOCTH MMEIOIIUXCS TPOTPaMM JIJisi KBAHTOBO-XUMHUYECKIX
pacueros (OITK-3, OIIK-5),
- METOZMKH PacueTOB Pa3IMYHbIX CBOMCTB MOJIEKYJIsApHBIX cucteM (OITK-3),

Ymers:
- paboTaTh C KOMITBIOTEPOM Ha YpPOBHE IOJI30BATENS M MPUMCHSITh 3aKOHBI KBAHTOBOW MEXaHUKH U
TEOPUHU T€OMETPUYECKOTO U AIEKTPOHHOT'O CTPOCHUSI MOJIEKYII JJIsi OLEHKU PEaKIIMOHHOW CIIOCOOHOCTH
coenunenuit (OI1K-5),
- BBIMIOJIHATH KBAHTOBO-XUMHUYECKHE PACUETHI JUIsl OMPEIEICHUS TEOMETPHUUECKOr0 CTPOSHHS MOJIEKYII,
MOJICTTMPOBAHUS KOOPJIUHATHl XUMHUYECKOW PEaKIUU, IICKTPOHHBIX M KOJICOATECIBHBIX CIIEKTPOB, a
TakKe ISl OICHKM TEPMOXMMHUYECKHUX CBOMCTB COCIUHEHUI U BBINOJNHITH aHAIU3 PE3yJIbTaTOB
pacuetoB (OITK-5),
- IPUMEHSTh OCHOBHBIE 3aKOHBI XUMHUH MPH OOCYKJIEHUU MOIYYCHHBIX MAaTEMAaTHUYECKUX PacUyeTOB H
KomrbioTepHoro mozeauposanus (OITK-5),
-COCTaBJIATh OTYETHI U JeJaTh BEIBOABI U 0000meHus (OITK-3, OIIK-5).

HNmerts:
- TPaKTUYECKUW OMNBIT MPUMEHEHUS METOJIOB KBAaHTOBO-XMMHUYECKHUX pPACUYETOB TMPU PEIICHUU
npodeccHoHaIbHBIX 3a/1a4 U 00CYKJICHUU MOy4deHHBIX pe3ynbTaTtoB (OITK-3),
- HaBBIKM PabOTHI ¢ MPOTrpamMMON JJsi KBAaHTOBO-XMMHUYECKHUX PACUETOB U HABBIKM OINpEACTCHUS U
UCCIIeIOBAaHHS Pa3HOOOPA3HBIX CBOMCTB MoKy sipHbIX cucteM (OITK-5).

4. O0beM U coep:kaHue TUCHUTITTHHBI

O0beM TUCHUIIIMHBI COCTABISAET 8 3aUeTHBIX €NUHUIIBI, 288 4acos.

4.1. Conep:xkaHue AUCHUIJIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOEe C BHIAMU WU
TPYA0EMKOCTBHIO 3aHATHI JEeKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 0Oy4aroUlerocs 1o JUCHUILUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTENbHON POTPaMMBI.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznensl (TeMsr) = 00beM KOHTPOJISL yCIIEBAEMOCTH
JACHUTUINHEL 3
é S ET— DOpMBI TIPOMEKYTOUHO
JIEKLIMOH- CEMHUHap- aTTecranuu
HOr'o TUIa CKOr'o TuIa
1 JIBe OCHOBHBIX TPYIIIIBI METOJOB | O 4 4 Otyer 1o JabopaTOpHOU
KOMIIBIOTEPHOU XUMHUHU. MeTonbl pabote
MOJIEKYJIAPHOU MEXaHHKH.
Meto/1bl KBaHTOBOW MEXAHUKH
2 | 'eomerpuueckoe cTpoeHue | 5 10 10 Otuer mno nabopaTopHOIi
MoJieKysl. Teopusi OTTaJIKUBaHUS pabote
BAJIECHTHBIX JJIEKTPOHHBIX Hap. Konnoksuym
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Crepeoxumust COCJIMHEHUI

HETICPEXO/IHBIX 3JICMECHTOB.

Cummerpus MOJICKYJISIPHBIX

CHCTEM.

CtpyKTypHO HEKECTKHE

MOJICKYJIBL.

KauecTBeHHbIe METO/IbI 10 10 Otuer mo naboparopHOi
OIIpeIeIICHUS pabote
MPOCTPAHCTBEHHOTO u

AJIEKTPOHHOTO CTPOCHHUSI MaJIbIX

MHOTO2TOMHBIX MOJIEKYIL.

Monekyiibl OpraHUYECKUX 10 10 Otuer mno nabopaTtopHOi
COETUHEHUI. Teopus pabote

ruOpuau3aimu. Jlokaan3oBaHHbIE KomnokBuym

u  jenokanuszoBaHHele  MO.

CaoiicTBa T-COTIPSIKCHHBIX

CHCTEM.

Teopun PEeaKIMOHHON 8 10 Otuer moO mabopaTopHOIA
CIIOCOOHOCTH OpPTraHUYECKUX pabote

COCJIMHEHMIA.

Crpoenue MOJIEKYJT 2 6 Otuer moO mabopaTopHOIA
OMOJIOTMYECKH AKTUBHBIX pabote

BEILIECTB. MonexyispHbie

JECKPUTITOPBI, ux

KiaccuuKanus:  DIEKTPOHHBIE,

CTepHUECKHE u

MeXMOJIEKyJIsipHbIe. [IporHos o

OM0JIOTNYeCKOM aKTHBHOCTH

BEIIECTBA Ha OCHOBE

MOJICKYJISIPHBIX IECKPHIITOPOB.

Hexoropeie  mpumepsl — 3anad, 4 6 Otuer mo mabopaToOpHOIA
peraemMbIxX c MOMOILBIO pabote

KOMITBIOTEPHOM XUMUHU: Komnoxsrnym
MO/IEJINPOBaHUE CITO’KHBIX

MOJTMMEPHBIX MOJIEKYJT u3

OTIENbHBIX 3BEHbEB. MeTonuKa

MTOCTPOCHHS MOJIIMEPOB.

Kondopmannonusiit aHaJIM3.

Onpenenenue

KOH(OPMAaIMOHHBIX CBOWCTB

MOJIEKYT ¥  TE€OMETPHUYECKOTO

CTpoeHus1 KOH()OPMEPOB.

CrpoeHue au- W TMOJKUCAXaPUJIOB. 2 4 Otuer mno nabopaTopHOIi
MoHO- W TeTepomoIrCaxapHiIbl. pabote

ITpon3BoiHBIE TOTHMCAXAPHUIOB.

CtpoeHue BBICOKOMOJIEKYIISIPHBIX 2 4 Otyer mo mabopaToOpHOU

MPUPOJHBIX MoAuMeEpoB. benkwu.
YpoBHU oOpranm3anuu OEIKOBBIX

pabote
Komnoksrnym




OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 ®ynnameHTanbHas U IPUKIIATHAS] XUMUS
(OynnaMeHTanbHas U MPUKIIATHAS XUMUS)

MOJICKYJI.
Htoro 3a cemectp: 52 64 OK3aMeH
Ilpedycmompena koumaxmuas paboma 6 6ude UHOUBUOVANLHLIX — KoHcyrvmayuti 20

aKaoemu4eckux yacos.

4.2. Pa3BepHyTO€ ONUCAHME COJePKAHUS TUCIHHUIIMHBI M0 pa3iesam (TeMmaMm)
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OCHOBHOE coJiepKaHue JeKIUH

J/IBe OCHOBHBIX TIpyNIbl METOAOB KOMIIBIOTEPHOW XHUMHUU. METOApl MOJEKYISIPHOU
MEXaHUKHU. MeTobl KBAHTOBOM MEXAHUKH. Pacuer reoMeTpuyecKoro CTpOeHHs MOJIEKYJ METOJIOM
MOJIEKYJIApHON MexaHuku. CunoBble mojisi MoJiekyd. Crepuueckas 3Heprusi. OCHOBHbIE M

BTOPOCTEIICHHBIE B3aUMOJECUCTBHS. Peanuzanus MeTroga MOJIEKYJISIPHOM MEXaHUKUA B IIPOrpaMMe
HYPERCHEM.

I'eomeTpuueckoe cTpoeHue MoJiekys. I[lapamerpel, omnpeAensiommue TIeOMETPUUYECKYIO
KoHuUrypauui. MexXbiIepHble pacCTOSHUS, BAJICGHTHBIC YIJIbI, TOPCHOHHBIC, IUIAPHUYECKHE
YTJIBL.

Teopust OTTaJIKMBAaHMS BAJICHTHBIX JJEKTPOHHBIX mnap. CrepeoXxumus COEOUHEHUN
HEeMepexoHbIX 3eMeHToB. OCHOBHBIE TMOJOXKeHUs Teopuu. lIpenackasaHue reoMeTpuvecKoi
KOH(UTYpalMu MOJIEKYJ, UMEIOIIUX OJIMH LIEHTpalbHbIi aToM (mpumepsl Monekyn AXoE, AXoEy,
AXs, AXsEz, AXe, AX3), MOJIEKYJT OpPraHMYECKUX COEIUHEHHH. JIOCTOMHCTBA M HEIOCTATKH
teopun ODI1BO.

CuMMeTpHsT MOJICKYJISIPHBIX cUcTeM. Omepanuu U 3JeMEHThl CHMMETpUH MoJiekyin. Ocu u
IUIOCKOCTH CUMMETPHUH, IEHTP CHMMETPHH.

TouedHbIE TPYMITBI CUMMETPUU MOJICKYN. THITBI TOYEUHBIX Tpynm. TaOiHIbl XapaKkTepoB.
BriusiHue CcUMMETpUM PaBHOBECHOW KOH(MUTYpaluu siep Ha CBOHCTBA MOJIEKYN W HX
TUHAMHUYECKOE TIOBEICHUE (IUMOJNBHBIA MOMEHT, MOMEHTHI HHEPIUH, (OpPMBI HOPMAIBHBIX
KOJIeOaHUH | T.I1.)

CTpyKTYpHO HEXECTKHME MOJIeKyJIbl. Pa3BuThe MpeAcTaBICHU O TIeOMETpUYECKOn
KoHpurypauuu monekyn. JKectkue Mosiekynbl. Masble koneGaHus siaep BOJNM3M IOJOXKEHUs
paBHoBecus. Hexxectkue monexynsl. Konebanus ¢ Oompmmmu amriutyaaMu. [loreHpambHbe
IIOBEPXHOCTU  HEXECTKMX MOJIEKYld. Murpanus KaTHOHAa BOKPYr aHHOHA B COJSX.
JlepopmanimoHHas HeXecTKOCTh HpocThiXx Monekyldl MXy. IlceBpoBpamenue B monekynax MXs.
WNuBepcus B Monekynax MXas. IIoBopoTHas M3oMepus U BHYTPEHHEE BpAILLEHHE B MOJIEKYJIAX
HACBIIIEHHBIX YTI1€B0oA0po0oB. [loTeHnnanpHas GyHKIMs 1 6apbep BHYTPEHHETO BpAILIEHUS!.

KauecTBeHHBIE METOIBI ONPENEIECHHUS IMPOCTPAHCTBEHHOIO M DJIEKTPOHHOTO CTPOCHHUS
MaJbIX MHOTOAaTOMHBIX Mouiekyld. Ilpumenenue merona MO K MHOTrOaTOMHBIM MOJIEKYJIaM.
[IpencraBiaeHne O CUMMETPUM MOJIEKYJBl, TPYIIOBBIX OpOMTAIAX, TaONMIE XapakTepoB (Ha
npumepe Moisiekynsl BeHz). CocraBieHune MoOJeKyIspHBIX OpOuTaliel, MOCTPOCHUE UarpaMMBbI
MO u onpenenenue cBoiicts monekyn H.O, CO2, CH20.

Monekynbl  opranvdeckux — coeauHeHud.  Haceimennele  yriieBogopoasl.  Teopus
rubpumzanyy. spP-rubpumsamus AO yraepona. Jlokamusopaaasie MO. O6pasoBaHue G—cBszeii.
CBoiicTBa MOJIEKYI.

Mosnekybl ¢ JIOKaIu30BaHHBIMU TT—CBSI3IMU. MOJIEKYJIBI 3TUJIEHA U alleTuieHa. J(narpamMma
MO. CBoiicTBa MOJIEKYJIBL.

T—3JIEKTPOHHOE MpuoOmxeHrne. CxeMbl pelleHrs KBaHTOBO-XMMHUYECKUX 3aaay. BekoBoe
ypaBHEHHE M BEKOBOH ompenenurens. KynoHOBCKMH, OOMEHHBI MHTErpanbl, HHTErpall
MIEpEKPHIBAaHUSI.

CBoiicTBa T-CONpPSKEHHBIX CHUCTEM. T—3JIGKTpOHHOE NpubmwkeHue. Meron MO B
npubimxkennn  Xwokkend. Monekyna OyranueHa. BekoBoit ompenenutens. Dueprus n—MO.
BonHoBble (QyHKIMH. DHEprusi JEIO0KATU30BaHHBIX T—3JEKTPOHOB. ODHEPrus JesoKaIu3aliu.
CpaBHEHHE OKHCIHUTEIBHBIX M BOCCTAHOBHTENBHBIX CBOWCTB B psimy Monekyn CzHi-CioHiz c
COIPSDKEHHBIMU T—CBsI3AMU. OOBsICHEHNE 3aBUCUMOCTHU I[BETa KpacUTeNel, cofepKalux 1emnsp (-
CH=CH-)n, oT KoimuecTBa aTOMOB yriiepoja B IeNH. Pacder MOpsSIKOB T—CBs3edl M WHICKCOB
cBoOOAHON BasieHTHOCTU. OrmpesenieHne HaNpaBlICHUsS PEAKIUH TaJIOTeHUPOBAHUS IOJUEHOB
CnHh+2 ¢ conpsi’keHHBIMU TT—CBSI3SIMH.
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Apomaruueckne coenuHeHus. benszon. BexoBoit ompenenurtens. BonHoBble (yHKIMU.
DOHeprus T-3JeKTPOHOB. JloKa3aTeslbCcTBO JEIOKaTU3aluid T—3JIEKTPOHOB. Pacuer mopsiikoB m—
CBsI3€i, MHIEKCOB CBOOOIHOM BaJICHTHOCTH U 3apsJI0B Ha aTOMax.

[IpaBuno Xrokkens. benszon, nadTanun, anTtpaneH. Monekynsl nukioeHoB CsHs-CgHs.
BekoBbie ompenenuTend. DHEPrus T-AJIEKTPOHOB. DHEPrusi M3ruda o—CBs3ell. YCTOHYMBOCTH
nonos CsHs u C7H7™.

5 Teopun peakIMOHHOW CMOCOOHOCTH OPraHUYECKUX COCAMHECHHH. Teopus M30IMpOBaHHOU
MOJIeKyJbl. WMHAEKCH pPEeaKIMOHHOM CIIOCOOHOCTH: TOPSIIKA T—CBsI3€i, HHIEKCHI CBOOOIHOM
BaJIEHTHOCTH U 3aps/ibl HA aTomax, caMmonoispusyeMocts, aHaiu3 B3MO nu HCMO, 11, CO u
SHEprus BO30YXICHHUSL.

Meton rpannysbix opoOurtaneil. Cummerpuss MO, Bun rpanmunsix MO u ompeneneHue
HaIpaBJIEHUS XMMHMYECKOro B3aumoneucTBusa. Peakums nuxnonpucoenuHeHus. [Ipasuia
BynBopna-T'odpdmana. ['pannansie opoutanu s TuMepr3aluy STHIICHA.

Bnusaue 3amectuteneir. YpaBHenue ['amera. BzaumopeiictBue CH2- u CH2+ -rpynn c
striieHoM. 3MeHenue sHepruil rpannyHbix MO 1pu BBEACHUH 3aMECTUTENEH.

IIpenckasanue  CKOpPOCTEM  XMMMYECKMX  peakUMWd.  OHEprus  JOKIM3alMM U
AKTUBUPOBAHHBIM KOMIUIEKC B PEAKIUH HYKICO(MWIBHOTO U AJIEKTPO(UIBHOTO 3aMEIIeHUs B
OeHzone u OyranueHe. Tumbl JOKaIM3alMU. DHEPrus KaTUOHHOM, aHMOHHOW U pPaJUKaJIbHON
JOKAJHM3alMd B PA3IMYHBIX MOJIEKYJaX C JCIOKATU30BAHHBIM TT—3JEKTPOHHBIM 00nakoM. CBsi3b
SHEPruy JIOKAIN3ALMUA U CKOPOCTH XUMHUYECKOHN peakuuu. OnpenencHue MeCTa aTaku B PEAKIUAX
3aMelleHusl.

6 | CrpoeHre MOJCKY/ OHMOJOTHYECKH aKTHBHBIX BeIlecTB; BUTaMuHa C, TPUAMHHTHAPOXJIOPUIA —
BuTamuHa Bi, pubodmnaBuna — ButamumHa B, acnupuna, amMnunuiuiMHa, KodewHa, MEHTOIA,
TJIIOKO3bl. MOINEKYISIpHbIE JECKPUNTOPBI, MX KIAacCUPUKALUSA: SICKTPOHHBIC, CTEpUUYECKHE H
MEXMOJIEKYIIpHbIE. [IporHO3 0 OMOTOTHYECKON aKTUBHOCTH BEIIECTBA HA OCHOBE MOJICKYIISIPHBIX
JIecKpunTopoB. BomoponHas cBsi3b U ee xapakTepucTuku. CuiibHasi, HOpMalbHas M cradas
BOJIOPOJIHAS CBSI3b. BHYTpUMOJNIEKYISIpPHBIE U MEXKMOJIEKYJISIPHBIE BOJOPOJIHBIE CBSA3H

7 | Hexotopble mpuMepsl 3aa4, periaeMbIX ¢ TOMOIIbI0 KOMIBIOTEPHOU XUMHH:

a) MOJCIIMPOBAHMS CIIOKHBIX TOJMMEPHBIX MOJIEKYJI W3 OTHICIbHBIX 3BEHBEB. MeToauka
MOCTPOCHUS MTOJIMMEPOB.

6) Kondopmanmonnsiit ananu3s. Omnpeaenenne KOHPOPMAIIMOHHBIX CBOWCTB MOJIEKYI U
TEOMETPHUECKOTO CTPOSHHSI KOHPOPMEPOB.

8 | MonenupoBaHue reOMETPUIECKOT0 CTPOCHHUS I~ U TTOJINCAXAPHI0B METOIaMH MOJIEKYJIIPHOU
MeXaHUKH. MoHO- 1 rereponoaucaxapuabl. [Ipon3BoaHbIE ONKMCaxapyua0B.

9 | CtpoeHme BRICOKOMOJICKYISPHBIX MPUPOIHBIX MOJIMMEPOB. berku. YpoBHH OpraHv3aiiy OeTKOBBIX
MoIieKy1. o-Crupanb, «CKIaT4aThiil TUCT» U «B-TeTs». TUTIBI CBsI3eil MeXTy paauKalaMu
AMUHOKHCJIOTHBIX OCTaTKOB B O€JIKOBOW MOJIEKYIIE.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[Tpu peanuzanyu qucUInHbl «CTPYKTYpHAsI U KOMITBIOTEPHAS XUMUSD» UCTIONB3YIOTCS:

- rpynmnoBast paboTa.

- PEUTUHTOBas TEXHOJIOTHUS;

- TCXHOJIOTUA PAa3BUTHUA KPUTHICCKOI'O MBIIIJIICHHA,

NHdpopMallMOHHbIE TEXHOJIOTUH, MCIIOJIb3YeMble TIPU OCYLIECTBIECHHH 00pa30BaTEIbHOIO
nporiecca 1o TUCIUIIIHHE:

- TEXHOJIOTUH CMEIIAHHOTO O0Y4YEHHUS;

- TCXHOJIOTUSA KOMIIBIOTCPHOI'O TECTUPOBAHUS.
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6. YuyeOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4ar0IMXCS

[Tpu camocrostensHolt padote (CPC) oOyuaromumMmcst mpeayiaraeTcs UCIOIb30BaTh MaTepPHAIIBI
JICKUUH, JTUTEPATypy U3 JIOCTYIMHBIX JIEKTPOHHO-OUOIMOTEUYHBIX CHUCTEM M Pa3IMYHBIX AJIEKTPOHHBIX
pecypcoB. Tekymast u onepexaromas CPC, HanpaBieHHas Ha YriyOJIeHHE U 3aKpeIUICHUE 3HAHWM, a
TaK)Ke Pa3BUTHE MPAKTUYECKUX YMEHHM 3aKII04aeTCs B:
- paboTre oOydaromuxcsi ¢ JEKIMOHHBIM MaTepHajoM, MOWCK M aHAIW3 JTUTEPATyphl U AJICKTPOHHBIX
MCTOYHUKOB MH(POPMAIIH 10 33JJaHHON MpodIieme;
- IOJITOTOBKE OTYETOB K JIAOOPATOPHBIM PabOTaM B COOTBETCTBHE C TPEOOBAHUSIMU,
- IOAATOTOBKE K KOJUIOKBUYMaM M TE€KYIIEMY U HTOTOBOMY KOHTPOJIIO;
- IOATOTOBKE K 3K3aMEHY.
Metoauueckuii mMaTepuan Mo OOECIEYEHHIO CaMOCTOSITENIbHOM padOThl CTYNEHTOB NPUBOIUTCS B
npuinoxenuu 1 k PIL

7. XapaKTepuCTHKA OIEHOYHBIX CPEIACTB /ISl TEKYyILIero KOHTPOJS YCIeBaeMOCTH M
NMPOMEKYTOUHOH aTTecTAMU 00YUYAIOIIMXCS M0 TUCHHUIJINHE

B kauecTBe OLIEHOYHBIX CPEJCTB AJIS IPOBEJIEHUS TEKYIIEr0 KOHTPOJIS BhICTyNatoT: TpeboBaHus K
IpPEJCTAaBICHUIO OTYETOB IO IMpakTU4YecKuM pabotam. Bompockl k komtokBuymam. Bompocsl u
IIPAKTUYECKHE 3a/IaHUS K DK3aMEHY.

TumnoBele BapuaHThl BOIPOCOB M 3aJlaHUi Haxoxaarcs B npuiiokeHuun k PIT B paspene «®onn
OLICHOYHBIX CPE/ICTBY.

B kauecTBe UTOrOBOro KOHTPOJIS UCHOJIB3YETCS TPAJUIIMOHHAS CUCTEMA SK3aMeHa Mo OuiIeTy npu
YCTHO-IIMCbMEHHOM MH/AUBHIyaJIbHOM OIPOCE.

B conepxaHue 5K3aMeHAIMOHHOIO OWjeTa BXOJUT OJAWH TEOPETUYECKUH BONPOC U OJHO
IIPAKTUYECKOE 3aJaHKE, U3 JOCTYITHOTO JUIsl CTYIEHTOB crucka " Bompochl U NpakTU4eCKHe 3a/laHusl K
DK3aMEHY .

Kpurepun n mikana oueHku:
- OLEHKA «OTIMYHO» BBICTABISAETCS CTYIEHTY, €CJIHM TOJIHOCTBIO PACKPBITO COJEP/KAaHUE BOIPOCOB
ownnera;
- OLICHKA «XOpPOILO0» BBICTABIISAETCS CTYAEHTY, €CIIU OJIUH U3 BOIIPOCOB PACKPBIT YACTUYHO;
- OIIEHKA «yJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, €CIIM JaH MOJHbBINA OTBET TOJBKO Ha OJUH W3
IPEI0’KEHHBIX BOIPOCOB MJIM MMEIOTCS CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha 00a BONpoOCa;
- OLICHKA «HEYAOBJIETBOPUTEIIBHO» BBICTABISIETCA CTYAEHTY, €CJIM OTBEThl Ha BONPOCHI OTCYTCTBYIOT
WJIN €CITU JIaHbl OLIMOOYHBIE OTBETHI HAa KaX/IbIi BOMpOC.

OneHka 3a SK3aMEH BBICTABIIAETCSA NPHU HAJIMYUU BCEX OTYETOB IO J1abopaTopHbIM paboTtam. /s
nepecyera HaOpaHHBIX B TEYEHUH CEMECTPa PEUTHHIOBBIX OayuIoB (BKJIrOYas Oayuibl 3a MPAaKTHUYECKUE
paboThl, KOJUIOKBUYMBI M OTBETHI HAa SK3aMEHE) B OOBIUHBIE OIIEHKH MCIOJIb3yeTCs HIKala:

oT 55 10 69 — «yIOBJIETBOPUTEIBHOY;

oT 70 10 84 — «xopoiioy;

ot 85 1o 100 — «oTIHYHOY.

8. YueOHO-MeTOAMUYECKOEe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI
A) OcHoBHas1 TUTEpaTypa:

1. Benpunckuii P.B. KBantoBas mexanuka [DneKkTpoHHBIN pecypc] : yueOHuk / Benpunckuii P.B. —
PoctoB u//1;: FO®Y, 2009 — 384 c. Pexxum noctyma:
http://biblioclub.ru/index.php?page=book&id=240937

2. Edpemos 10.C. KantoBas Mexanuka [DneKTpoHHBIN pecypc] : yueoHoe mocodue / Edppemon 10.C.
— M.-bepnun: {upexkr-Menaua, 2015. — 457 c. Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=273446
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3. Kpamenunun B.M. KBaHroBas XuMusi M KBaHTOBas MeEXaHHWKAa B TMPUMEHEHUH K 3aJadyaMm
[DnexTpoHHBIH pecypc] : yuebHoe nocodue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHblid yHuBepcuteT, 2012. — 56 c. Pexum pocryna:

http://biblioclub.ru/index.php?page=book&id=232678

JlonosiHUTEIBLHAS JIUTEpPaTypa:

1. MarasunnukoB, A.Jl. BBenenue B KBaHTOBYIO MEXaHUKY: ydeOHoe mocooue / A.JIl. MarasuHHUKOB,
B.A. Myxaué. - Tomck: 91 Konrenr, 2010. - 112 c.: wr.,tabmn., cxem. - ISBN 978-5-4332-0046-3; To
ke [DaexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=208685

2. Kapnos, H.B. Hagansneie rnaBsl kBanToBoM Mexanuku / H.B. Kapnos, H.A. Kupuuenko. - Mocksa:
Ousmariur, 2006. - 360 c. - ISBN 5-9221-0538-8; To xe [DaexkTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68397

b) nporpammHuoe obecnieuenue u UHTepHeT-pecypcebl

Cucrema »5IEKTPOHHOM TOJAEPKKH oOpa3oBareiabHOro rmpouecca «Moil yHUBEpPCHTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcureTckas Oubanoreka oHmaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker oQUCHBIX
nporpamm Microsoft Office (Libre Office), unrepuer-6paysep Internet Explorer, Moit ynusepcurer,
nporpamma Jijisi pacdeta reOMeTPUYECKUX U 3JIEKTPOHHBIX XapakTepucTUK Moiekys1 HyperChem.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CHUTIIHHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUINA C KOMILJIEKTOM CHELHaIU3UPOBAHHONW yueOHOM
MeOenu W TEeXHMYECKUMHU CpeICTBaMU OOYYeHMs, CIyKallMMHU Il IpPeJoCTaBlIeHUs ydueOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHUS 3aHATHH CEMHUHAPCKOrO THIA, KOHCYJIbTALMHA, TEKYHIEro KOHTPOJIS H
POMEXKYTOUHON aTTECTAllMM ¢ KOMIUIEKTOM CHEelMaIM3MPOBAHHOM yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu 00y4YeHUS;

[ToMemienue A CaMOCTOATENBbHOM paboThI, OCHAIEHHOE KOMIUIEKTOM CIEIHaTu3upOBAaHHON
y4ueOHOM MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOUEHHS K cetn «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JleMoHCTpanMoHHOE 00OpYy/IOBaHUE W Y4eOHO-HAIIISIIHbIE MOCOOMS Ul 3aHATUN JIEKIMOHHOTO
TUNa, 00eCHeyuBarolIie TeMaTHUYECKUEe WIUTIOCTPALUU: JAEMOHCTPALMOHHOE 000pynoBaHHE (MOIEIH,
MaKeThbl, IEMOHCTPAI[MOHHBIE YCTPOICTBA), AIEKTPOHHBIE TOCOOUS (ITPE3EHTALINN).
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ABTOpBI padoyeil mNporpaMmMbl JIMCHUIUVIMHBI: Bel. HayuyHbli corpyanuxk HUU
HaHOTEXHOJIOTHH, I.X.H., podeccop I'mpuyeBa H.U., k.Xx.H., moueHT Kadenpsl GpyHIaMEHTAIHHONH U
npukiaaHor xumuu Boskosa T.I'.

[lporpamma paccMOTpeHa U yTBepKJAeHa Ha 3acelaHuu Kadeapsl (yHIaMEHTAIbHOW W
npuknaanoit xumuu 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIIEHA
MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 1.
CornacoBaHo:

PykoBoautens OII /

(nmoanuce)



