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1. lleau ocBOeHUNA TUCHUILIUHBI
Hensimu mucuumuimibl «KoMmbroTepHOE MOIETUPOBAHUE CTPOSHUS U CBOMCTB OMOJIOTMYECKH aKTUBHBIX
BEILIECTBY SIBJISIIOTCS:

e (¢dopMHpOBaHME TIPEACTABJICHUI O METOJaX KOMIIBIOTEPHOTO MOJIECTUPOBAHUSA, O
BO3MOJKHOCTSIX ¥ OTPAaHUYCHHSIX PA3HBIX METOJIOB KBAHTOBO-XUMUUYECKHUX PACUETOB;

e (GopMHUPOBAHHE OCHOB IS IOHUMAHHS T€OMETPUIECKOTO U JIEKTPOHHOTO CTPOCHHUS
BEILIECTB, B TOM YHUCJIC JICKAPCTBEHHBIX U OMOJIOTUYECKU aKTUBHBIX, U CIIOCOOOB
OTIpeNIeTICHUS UX PEAKIIMOHHOM CTIOCOOHOCTH;

e TpUOOpETeHHE 3HAHUN, YMEHHUI 1 HABBIKOB ISl ONIPEICIICHUS U UCCIICIOBAHUS CBOMCTB
MOJIEKYJIIPHBIX CUCTEM, UCCIICIOBAHUS PSIOB MOJIEKYI M COTIOCTABIIEHUE CBOMCTB B
psAIax, MOCTAHOBKY KOMITBIOTEPHBIX AKCIIEPUMEHTOB UCCIIEAOBAHMS HOBBIX
JIEKAPCTBEHHBIX M OMOJIOTUUECKH aKTUBHBIX BEIIECTB C UCIOJb30BAaHUEM TEOPETUUECKUX
MpEeACTAaBICHUH, HAYYHO-MCCIIEIOBATEIBCKON NEATETLHOCTH, CBI3aHHON C U3YYCHHEM
XUMUYECKUX SIBICHUN U MPOIIECCOB, NMPHU pa3pab0TKe U MCCIICIOBAHNH JICKAPCTBEHHBIX
CPEJICTB METOIaMH KOMIILIOTEPHOTO MOJICITUPOBAHUS, HAYYHON U MEAaroruaeckoi
NESATCIIbHOCTH.

2. Mecto qucuMiuinHel B cTpykrype OIl

Hucnunnuna " KommbioTepHoe MOJETMpPOBAHUE CTPOCHUS M CBOMCTB OMOJOTHYECKH AKTHBHBIX
BEIIECTB " OTHOCHUTCS K 00513aTeIbHON YyacTu 00pa30oBaTeNbHOM MPOrpaMMBl.

CryneHT, NpUcCTyNaIUi K U3Y4EHUIO JUCHMIUIMHBI, TOJKEH 001a1aTh 3HAHUSIMH, YMEHUSIMHU U
HaBBIKAMHU, TPHOOPETEHHBIMH B XOJ€ HM3ydeHus aucuuiuivH: "Matematuka", "®dwuszuka", "Obmas u
Heopranuueckas xumus'", "KBanToBas MexaHUKa U KBAHTOBasi XUMUS .

JIy1st OCBOCHHMS TAHHOW JUCIUTUIMHBI 00yJarONIUNCs TOJDKEH:
3HATh:
- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIMH: MAaTEMATUKH (anredpa, reoMeTpus,
MaTeMaTHYeCKUI aHaIN3, BBICIIAs MaTeMaThKa), GU3UKU (KJIacCuuecKasi 1 BOJIHOBAsi MEXaHUKa,

aTomHas (pu3uka), oOIel XMMUU, KBAHTOBOM MEXaHUKHU U KBAHTOBOW XHUMHH.

yMeTh:

- paboTaTh C KOMIIBIOTEPOM Ha YPOBHE TOJIb30BATENIS;

- pemaTh MaTeMaTUYECKHE 3a1a4H,

- IPUMEHSTH OCHOBHBIC 3aKOHBI XUMHUU MIPU OOCYKICHUH TIOJTYYEHHBIX PE3YIbTAaTOB.
HMeTh:

- ICPBUYHBIC HABBIKM PEIICHUS MAaTEMAaTUYECKUX M MPUKIAJIHBIX 3a7a4 KBAHTOBOW XUMHH,
MEPBUYHBIMU HAaBBIKAMH aHAJIA3a PE3y/IbTaTOB KBAHTOBO-XMMHUYECKUX PACUETOB.

YcnemHoe OCBOGHHME JaHHOM AMCHUILIMHBL OyJeT CHOCOOCTBOBaTh I'OTOBHOCTU CTYIEHTOB K
HU3YUCHUIO CIICAYIOINUX OUCHUIIINH «Opl"aHI/ILIeCKaﬂ XUMMU», «BBICOKOMOJ'ICKYJ'ISIPHBIG COCOUHCHU .

3. Ilnanupyemblie pe3yJibTaThl 00YYEeHHUs M0 AUCHMILINHE
3.1. Komnerenuun, poOpMHPOBAHUIO KOTOPBIX CNIOCOOCTBYET TMCHMILINHA
[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS CleAyrolne KoMIneTeHIuu B cootBeTcTBUM ¢ OI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKH:
a) oomenpodeccuonanbubie (OI1K):
OIIK-3 CnocoOeH NpUMEHSTh PaCUeTHO-TEOPETUUECKUE METO/IbI JIJIsl U3y4EHUS! CBOMCTB BEIIECTB
1 MPOLIECCOB C UX YYACTUEM C HCIIOJIb30BAHMEM COBPEMEHHON BBIYMCIUTEIBHON TEXHUKU
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OIIK-5 CnocoGeH HCIoIb30BaTh CYHIECTBYIOIIUE IPOrPAMMHBIE MPOAYKTHl U MH(GOPMALIMOHHbBIE
0a3pl TAaHHBIX UL PeICHHS 33/1a4 PO(GECCHOHATBHON JIEITETFHOCTH C Y4ETOM OCHOBHBIX TPeOOBaHUI
nH(OPMaLIMOHHON OE301TaCHOCTH.

3.2. [lepeyeHb MJIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHMsl MO JAUCHUIJIMHE, COOTHECEHHBIX C
(hopmMupyeMBIMH KOMIETEHIHAMH

B pe3ynbpTaTe ocBOEHUS UCIUTIIIMHBI 00YJIArOIIUNACS TOJDKEH:

3HaTh:
- OCHOBBI TE€OPHH T'€OMETPUUYECKOTO U DJEKTPOHHOTO CTPOEHUS MOJIEKYT U TEOPETUUYECKHE METOIbI
OIIEHKH PEAKIIMOHHOW CIIOCOOHOCTH BO3MOYKHOCTH MMEIOIIUXCS MTPOTpaMM ISl KBAHTOBO-XHMHUYECKUX
pacuetoB (OIIK-3, OIIK-5),
- METOJMKH PAaCYETOB Pa3IMUHBIX CBOWCTB MOJIEKYJIsIpHbIX cucteM (OIIK-3),

Ymers:
- paboTaTh ¢ KOMIIBIOTEPOM Ha YPOBHE IOJIH30BATENS M MPUMEHSTH 3aKOHBI KBAHTOBOW MEXaHWKU W
TEOPUU TEOMETPHUUECKOTO U JIEKTPOHHOTO CTPOEHUS MOJICKYJ /ISl OLIEHKH PEAaKIIMOHHON CTIOCOOHOCTH
coenunenuit (OIIK-5),
- BBITIOJIHATH KBAHTOBO-XMMHUUYECKHE PACUETHI ISl OTIPENETICHUS TEOMETPUUECKOTO CTPOSHUS MOJIEKY,
MOJISTUPOBAHUSI KOOPAUHATHI XUMUYECKOW PEaKIUHU, SJICKTPOHHBIX W KOJIeOATETbHBIX CIEKTPOB, a
TaKKe JUISI OLICHKH TEPMOXMMHUYECKUX CBOMCTB COCIMHEHWM W BBIMOJHATH aHAJIU3 PE3yJbTAaTOB
pacuetoB (OIIK-5),
- MPUMEHSTh OCHOBHBIE 3aKOHBI XUMHH TPU OOCYKJIEHUU TMOJYyYCHHBIX MAaTEMaTUYECKHX PAcue€TOB U
KommbioTepHoro moaenuposanus (OI1K-5),
-COCTaBJIATH OTUETHI H JienaTh BeIBOABI U 0000menus (OIIK-3, OIIK-5).

HNmets:
- TMPaKTHYECKHH OIBIT TPUMEHEHUS METOJOB KBAHTOBO-XMMHUYECKUX PACUYCTOB IPU PEUICHUU
npodecCHoHANBHBIX 3a7a4 B 00CYKJIEHUH MOaydeHHbIX pe3ynbTaToB (OIIK-3),
- HaBBIKM pabOTHI C MPOrPAMMOM I KBAaHTOBO-XMMHYECKUX PACUCTOB M HABBIKM OIpPEACIICHUS U
Hccae0BaHus pPa3HOOOpa3HBIX CBOMCTB MOJIEKY IsipHBIX cucteM (OI1K-5).

4. O0beM U coepskaHMe U CHUTITHHBI

OO0BeM TUCIUILIMHEL COCTABIIACT 5 3a4eTHRIX equHUIE, 180 yacos.

4.1. Copepxanne AUCHMILVIMHBI 10 pas3geqaMm (TeMaM), COOTHeCEHHOe ¢ BHIaAMHM H
TPYI0€MKOCTHI0 3aHSATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIIA

OO6beM MHON KOHTAKTHON pabOThl U CaMOCTOSTEIbHON paboThl 00y4aromerocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunbl 3anathii, ux @OopMBI TEKYILETO
/1 Pasnens! (Tembr) = o0beM KOHTPOJIS yCIIEBAEMOCTH
JTUCIUIIIINHBI 3
2 v
3 Sansis Sansis @DopMBI IPOMEKYTOUHON
JIEKIINOH- CeMUHap- aTTeCTaluu
HOro Tuia CKOr'o TuIiia
1 JIBe OCHOBHBIX TPYNIBI METOJOB | 5 4 2 Otyer 1o J1a0OPATOPHOU

KOMIIBIOTEPHOM XuUMHH. MeToasl pabote
MOJIEKYJISIPHOM MEXaHUKU. MeTo1bl
KBAaHTOBOW MEXaHUKHU

2 | 'eomerpuueckoe cTpoeHue | 5 10 4 Otuer mno mnaboparopHOit
MoJIeKya. Teopusi OTTaJKUBaHUS pabore
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BAJICHTHBIX OJICKTPOHHBIX mnap.
Crepeoxumust COCTMHEHU M
HCIICPCXOAHBIX 3JICMCHTOB.
Cummerpus MOJIEKYJISIPHBIX
CHCTEM.

CrpykTypHO
MOJIEKYJIBI.

HEXCCTKUC

Komnoksrym

KauectBenurie METOIbI
ONpPENENICHU MPOCTPAHCTBEHHOIO
U DJIEKTPOHHOTO CTPOCHHUS MAaJIbIX
MHOT0aTOMHBIX MOJIEKYIL.

10

Otuer mno naboparopHOit
pabote

Mounexyibl OpraHUYEeCKHUX
COCIMHEHU M. Teopus
ruOpuau3anun. JIokann3oBaHHBIC U
nenokanuzoBanHsie MO. CBoiicTBa
T-COMPSDKEHHBIX CHCTEM.

10

Otuer mno naboparopHOit
pabore
Komnoksrym

Teopun PEaKIIMOHHOU
CIOCOOHOCTH OpraHUYECKUX
COCIMHEHU M.

10

Otyer 10
pabote

nabopaTtopHoOit

Crpoenue MoOJeKysl OHMOJOTUYECKH
AKTHUBHBIX BCIIICCTB.
MonekynspHbIe JECKPUNTOPBI, HUX
KJ1accuuKanus: AIIEKTPOHHBIE,
CTCPUYCCKHUEC U MCIKMOJICKYJIAPHBIC.
[Iporuo3s 0 OuooruuecKon
AKTUBHOCTH BEIIIECTBA HAa OCHOBE
MOJICKYJIAPHBIX JECKPUIITOPOB.

Otyer 10
pabore

nabopaTtopHoOit

Hekotopeie = mpumepsl  3ajad,
pelIaeMbIx c MIOMOUIBIO
KOMITBIOTEPHOM XUMWH:
MOJIEJIMPOBAHNE CIIOKHBIX
MOJIMMEPHBIX MOJIEKYIT u3
OTJIENbHBIX 3BEHbEB. MeTroauka
MIOCTPOECHHUS MIOJIIMEPOB.
Kondopmanronnslit aHaJIN3.
Onpenenenrne KOH(GOPMALMOHHBIX
CBONCTB MOJIEKYJ u
reOMETPUUECKOTO CTpOEHUs
KOH(pOPMEPOB.

Otyer 1O
pabore
Komnoksrnym

nabopaTtopHoOit

CtpoeHue aW- U MOJHCAXapUIOB.
MoHO- W TreTepomnoJIMcaxapubl.
[Ipon3BOIHBIE TOJIMCAXAPUJIOB.

Otuer mno naboparopHOit
pabore

CrpoeHue BBICOKOMOJIEKYISIPHBIX
IIPUPOJHBIX TOJHUMEPOB. benku.
YpoBHU oOpraHuzanuu  OEIKOBBIX
MOJIEKYII.

Otuer mno naboparopHOit
pabote
Komnoksrnym

Hroro 3a cemectp:

68

32

OK3aMeH

4.2. Pa3BepHyTOe ONMCaHUE COIEPKAHUA TUCUMILIAHBI N0 pa3jieiaM (TeMam)
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OcHOBHOE cojiepKaHue JeKIuii

JIBe OCHOBHBIX TIpyHIbl METOAOB KOMIBIOTEPHON XUMHHU. METONbl MOJIEKYJISIPHOW MEXaHHUKH.
Mertonpl KBAaHTOBOM MEXaHHMKHA. PacyeT TreoMeTpuYecKOoro CTPOCHHUS MOJIEKYJT METOA0M
MoOJIeKyIsipHOM MexaHuku. CunoBble monst Monekyn. Crepuueckass sHeprus. OCHOBHbIE U
BTOPOCTEIICHHBIE B3aUMOJICUCTBHUS. Peanu3anusa MeToAa MOJIEKYISIPHOM MEXaHUKU B IpOrpaMme
HYPERCHEM.

I'eomerpuueckoe  crpoeHue  MoJiekyna. Ilapamerpel,  ompenensiomue  reoOMETPUUYECKYIO
KoH(urypauuo. MexbsaepHble pacCTOSHNUS, BAJICHTHBIE YIJIbl, TOPCUOHHBIE, TUIIPUUECKUE YTJIbL.
Teopust oTTaNKUBaHMs BAJIEHTHBIX JIEKTPOHHBIX nap. CTepeoxuMusi COeTUHEHU Henepexo HbIX
aneMeHToB. OCHOBHbIE TNOJIOKEHUs Teopuu. llpeackazanue reoMerpuueckoil KoH(pUrypauuu
MOJIEKYJ, UMEIOIINX OJUH LEeHTpalbHblil aToM (mpumepsl Moiekyn AXoE, AXHE,, AXs, AX3E,,
AXg, AX3), MOJIEKYJ1 OpraHuyecKux coeauHeHui. Jloctonncrsa u Hepoctatku reopun OIIIBO.

CuMMeTpusi MOJEKYISpHbIX cucTeM. Onepauuu U 3JIeMEHThl CUMMeTpuu MoJiekyla. Ocu u
IJIOCKOCTU CUMMETPUH, LICHTP CUMMETPHH.

ToueyHble Irpynnbl CKMMETPUH MOJIEKyY. Tumnel TodeuHsixX rpynn. Ta0nuiusl xapakrepos. Bnusaue
CUMMETPUU PAaBHOBECHOW KOHQUIYpalUU SAep Ha CBOICTBA MOJIEKY M HX JUHAMHYECKOE
MOBeICHNE (AUIMOIBHBIA MOMEHT, MOMEHTBI HHEPIMH, (POPMbI HOPMAJIbHBIX KOJ€0aHU U T.11.)

CTpyKTypHO HEXECTKHE MOJEKYJbl. Pa3BuTue npeacraBieHuil 0 reOMeTpUUecKoi KOH(pUrypauuu
Mosiekyn. JKectkue Mosekyiabl. Manble kosneOaHusi siiep BOJIM3M TOJIOXKEHUS PAaBHOBECHS.
Hexectkue monexynbl. Konebanus c¢ 6onpminmu ammuintyaamu. [loTeHnuanbHble TOBEPXHOCTH
HEXECTKUX MOJIeKy/1. Murpauus KaTuoHa BOKPYT aHHOHA B coJisiX. JleopMalinoHHast HEXECTKOCTb
npocTelx MoJiekynl MX,. IlceBnoBpamienune B mosekynax MXs. MuBepcusa B Monekymax MXs.
[ToBopoTHast u30oMepuss U BHYTPEHHEE BpallleHHE B MOJIEKYJaX HACBHIIIEHHBIX YIJIE€BOJOPOJIOB.
[ToTennmanpHas ¢GyHKUMs 1 Oapbep BHYTPEHHETO BpalllEHUsI.

KadecTBeHHBIE METOMBI OMPENETICHUS MPOCTPAHCTBEHHOTO M AJICKTPOHHOTO CTPOCHHS MasbIX
MHOTOATOMHBIX ~ MoJiekya. [Ilpumenenne wMeroga MO K  MHOTOAaTOMHBIM — MOJIEKYJIaM.
[IpencraBnenne O CUMMETPUH MOJIEKYINBI, TPYIIOBBIX OpPOHUTANIAX, TaONHIE XapakTepoB (Ha
npumepe moJiekynsl BeH;). CocraBienne MONEKyaspHBIX OopOWTajei, MOCTPOCHUE auarpamMMbl
MO u onpenenenue coiictB mosaekyn H,O, CO,, CH,O.

Mouiekynbl opraHudeckux coenuHeHuil. HacolmieHHble yrieBojoponbl. Teopus rudpuau3aiuu.
sp>-rubpmmmsarms AO  yriepoma. JlokammsoBanasle MO. O6pasoBanne o—cBsiseil. CBoiicTea
MOJIEKYL.

MouJiekynbl ¢ JIOKaJTU30BaHHBIMU T—CBA3SMHU. Mouekynbl 3THiIeHa U aneTtwieHa. Jluarpamma MO.
CBolicTBa MOJIEKYJIBI.

T—AJIEKTpOHHOE mpubOamxeHue. Cxembl pelIeHUs KBAaHTOBO-XMMHUYECKUX 3agad. Bekosoe
ypaBHEHHE U BeKOBOM ompeaenutesb. KyloHOBCkui, OOMEHHBIH UWHTErpaybl, HHTErpaji
MepEeKpPbIBaHUS.

CBoiicTBa TM-CONPSKEHHBIX CUCTEM. T—3JIeKTpoHHOE npudmkenue. Metonq MO B npubiamkeHun
Xrokkens. Monekyna Oyraguena. BekoBoit onpenenutens. Dueprust n—-MO. BonHoBble pyHKINU.
OHeprust  JICJIOKAIM30BAaHHBIX ~ T—3JEKTPOHOB.  OHeprus  Aenokanusanuu.  CpaBHeHue
OKHUCJIUTEIbHBIX U BOCCTAHOBUTENBHBIX CBOUCTB B psany Moiekyn C,Hs-CioHiz ¢ conpsikeHHbIMU
n—cBsa3siMu. OObSICHEHHE 3aBUCHMOCTH I[BeTa Kpacutene, comepxkamux uenb (-CH=CH-),, or
KOJIMYECTBa aTOMOB yriepojaa B Lenu. Pacdyer mopsakoB m—cBsi3ed M MHAEKCOB CBOOOJHOM
BajeHTHOCTU. OmpenesieHne HaNpaBlieHUsT peakiuu rajgoreHupoBaHus mnojueHoB CpHyix ¢
CONPSKEHHBIMU TT—CBSI3SIMH.
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ApomaTtudeckue coeanHeHus. benszoin. BekoBoit onpenenutens. BoiHoBbie GyHKIMKA. DHEPrus -
ANEKTPOHOB. JloKa3aTenbCTBO JACTMOKATM3AIMN  T—IJICKTPOHOB. PacueT mopsakoB 7—CBs3eEH,
WHJIEKCOB CBOOOTHOM BAJICHTHOCTHU U 3aps/I0OB HA aTOMax.

[TpaBuno Xrokkens. benson, nadranmun, antparnedH. Monekynbsl mukiaoeHoB CsHs-CgHg. BexoBbie

OTIPEIEeTUTENN. DHEPIHs T-3JICKTPOHOB. DHEPrus u3rnda c—ceszeit. YcroinunBocts nHoHOB CsHs u
C/H7'.

5 | Teopur pEaKIMOHHOW CHOCOOHOCTH OpPraHUYECKUX COeIMHEHHH. Teopus H30JIUPOBAHHOM
MOJIEKYNbl. VHAEKChl peaklMOHHOM CIIOCOOHOCTU: MOPSAIKU T—CBSI3€H, MHJIEKChl CBOOOJHOM
BAJICHTHOCTU M 3apsbl Ha aromax, camornoJisgipuzyemocts, aHain3 B3MO u HCMO, 111, CO u
SHEprus Bo30yXIEeHUS.

Meton rpanuuHbix opOutanei. Cummerpus MO, Bua rpanununbix MO U omnpeneneHue
HampaBJICHHUS XUMHMYECKOTO B3auMojeWcTBusa. Peaknus nukinonpucoenuHenus. [IpaBuna
Bynsopna-T'opdmana. ['pannynble opOUTAIN 17151 TUMEPU3ALUU 3TUJICHA.

Brnusaue 3amectureneii. Ypasuenue ['amera. Bzaumopeiicteue CH2- u CH2+ -rpymi ¢ 3TuieHoM.
N3menenue sHepruil rpannuHbix MO npu BBEIGHUH 3aMECTUTENEH.

[Ipenckazanme CKOpOCTEH XUMHUYECKMX PEAKIHK. DHEPrusl JIOKaJU3allMk W  aKTUBHPOBAHHBIN
KOMILJIEKC B PEaKIUU HYKJICOPHUIBHOTO U 3IEKTPOPUIBLHOrO 3aMelleHusl B OeH30se U OyTajleHe.
Tunel noxkanu3anuyu. JHEPrusi KATHOHHOM, aHHOHHOW U PaIuKaJIbHOM JIOKAIHU3AIMU B PA3IUYHBIX
MOJIEKYJIaX C JAEJIOKaIN30BaHHBIM T—3JEKTPOHHBIM 00jakoM. CBs3b 3HEPTUM JIOKAJIU3aLUU U
CKOPOCTH XuMHU4eckor peakiuu. OnpesiesieHne MecTa aTaku B PeakIUsaX 3aMeleHUsl.

6 | CrpoeHne MOJIeKyT OMOJIOTHYECKH aKTHBHBIX BEIECTB; BUTaMuHA C, TPHAMHHTHAPOXIOPUIA —
ButamuHa B;, pubodnaBuna — BuTammHa B,, acnupuna, ammumuiMHA, KOodewHa, MEHTOIIA,
TJIFOKO3bl.  MOJIEKYISpHBIE JECKPUINITOPHI, WX KIacCU(HUKAIUA: AJIEKTPOHHBIC, CTEPUUYECKUE U
MEXMOJIeKyIsApHbIe. [IporHo3 0 6rosornueckor akTUBHOCTH BEIIECTBA HA OCHOBE MOJICKYIISIPHBIX
neckpuntopoB. Bomoponmnasi cBsizb m ee xapakrtepuctuku. CuibHasi, HOpMaibHas M ciadas
BOJIOPOJIHAS CBsI3b. BHYTPUMOJIEKYIISIPHBIE U MEKMOJICKYIISIPHBIE BOJIOPOJIHBIC CBSI3U

7 | HexoTopsie mpuMepHI 3a/1a4, PEIIaeMbIX ¢ TIOMOIIBIO KOMITBIOTEPHOW XHMHUH:

a) MOJICTUPOBAHUS CJOXKHBIX ITOJMMEPHBIX MOJICKYJI U3 OTICIBbHBIX 3BEHBEB. MeToauka
MTOCTPOCHHSI TIOJTMMEPOB.

0) Kondbopmanmonnsiii ananu3. Onpeaenenne KOHPOPMAIMOHHBIX CBOMCTB MOJIEKYIT U
TE€OMETPUIECKOTO CTPOSHHSI KOH(POPMEPOB.

8 | MoaenupoBaHHe reOMETPUUECKOI0 CTPOEHUS IU- U MOJIMCAXapUI0B METOAAMU MOJIEKYIISIPHOMN
MexaHUKH. MoHO- u rereponoyimcaxapubl. [Ipou3BoaHbie noaucaxapuos.

9 | CrpoeHue BBICOKOMOJIEKYIJIIPHBIX IPUPOAHBIX OJIMMEpOB. benku. YpoBHM opraHu3aimy OeIKOBbIX
MoJiekya. o-Crupaib, «CKIaq4aTblil TUCT» U «PB-neTiis». Tumel cBs3elt Mex1y paaukaiaMu
AMUHOKHCJIOTHBIX OCTAaTKOB B OEJIKOBOI MOJIEKYJI€.

5. O0pa3oBaTeibHbIE TEXHOJIOTHH

I[Ipn peammszanum gucouiuinHel  «KOMIIBIOTEPHOE MOJEIMPOBAHHWE CTPOECHHMS M CBOMCTB
OMOJIOTMYECKH aKTUBHBIX BEILIECTBY» UCIIOJIb3YIOTCS:

- rpynmnoBas padora.

- PEUTHHIOBast TEXHOJIOTHS;

- TEXHOJIOTUS PA3BUTHUS KPUTUUECKOTO MBIILICHHUS,

NupopmanioHHble TEXHOJOTUH, UCHOJb3YEMble MpPU OCYIIECTBIEHUU O00pa30BaTEIbHOIO
rporiecca o JUCHUTIINHE:

- TEXHOJIOTUU CMEILIaHHOTO 00Yy4€eHN;

- TEXHOJIOT Ul KOMITBIOTEPHOTO TECTUPOBAHUSI.
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6. YueOHO-MeTOANYeCKOEe 00ecTieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs

[Ipu camoctosrensHoit padore (CPC) oOyuarouuMmces npejyiaraercst UCIOJIb30BaTh MaTepUalIbl
JIEKIMH, JIUTEPATYPy M3 IOCTYIHBIX JIEKTPOHHO-OMOIMOTEYHBIX CHCTEM W Pa3IIMYHBIX SJIEKTPOHHBIX
pecypcoB. Tekymas u onepexaromasi CPC, HanpaBiieHHast Ha yriayOJeHHE W 3aKpeIUICHHE 3HAHUU, a
TaKXKe pa3BUTHE MPAKTHUECKUX YMEHHUH 3aKII0YACTCS B:
- pabore oOyuaroluxcs C JEKLUHOHHBIM MAaTE€pHaioM, MOUCK W aHAIMU3 JINTEPATypbl M 3JIEKTPOHHBIX
HCTOYHUKOB MH(OpPMaIUU 10 3aJaHHOU MpoOsIeMe;
- TIOJIFTOTOBKE OTYETOB K JJAOOPATOPHBIM paboTaM B COOTBETCTBUE C TPEOOBAHHIMU,
- MOJTOTOBKE K KOJJIOKBUYMaM U TEKYLIEMY U HTOTOBOMY KOHTPOJIIO;
- IOJTOTOBKE K IK3aMEHY.
Metonuyeckuii maTepuan MO OOECIEUEHUI0 CaMOCTOSITENbHOM paboThl CTYAEHTOB MPHUBOJUTCS B
npuioxxenuu 1 x PIL.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB A TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmuu oﬁyqaloumxcsl o JTMCHUIIJIMHE

B kaudecTBe OLIEHOUHBIX CPEJCTB Ui MPOBEACHUS TEKYIIEr0 KOHTPOJIS BHICTYMAOT: TpeboBaHus K
MIPEJICTABICHUIO OTYETOB [0 HpakTHUueckuM pabdotam. Bompockl k kosmokBuymaMm. Bompocel u
MIPaKTUYECKHE 3a/1aHUs K dK3aMEHY.

TunoBele BapuaHTHl BOIPOCOB M 3aJaHUMK HaxomsaTcs B npwiokeHuu K PII B pasnene «Ponn
OLICHOYHBIX CPEJICTBY.

B xadecTBe UTOrOBOr0 KOHTPOJIS MCHOIb3YETCSl TPAAULIMOHHAS CUCTEMA SK3aMeHa 10 OWJIeTy mpu
YCTHO-IIUCbMEHHOM HMHMBUAYaJIbHOM OIIPOCE.

B conepxanue 5sKk3aMeHalMOHHOTO OwmiieTa BXOAUT OJMH TEOPETUYECKUH BOIPOC U OJIHO
MIPaKTUYECKOE 3aJjaHKe, U3 JOCTYIHOIO JJIs CTYAEHTOB cnucka " Bompockl U MpakTUYecKue 3a/laHus K
sK3aMeHy".

Kpurepun n nikana oueHku:
- OLIEHKa «OTJINYHO» BBICTABIIAETCSA CTYIEHTY, €CIU IOJIHOCTbIO PACKPBITO COJEpkaHHE BOIPOCOB
ouiiera;
- OLIEHKA «XOPOILI0)» BBICTABIISIETCS CTYEHTY, €CJIM OJIUH U3 BOIIPOCOB PACKPBIT YACTUYHO;
- OLIEHKAa «YyJIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIU JIaH MOJHBIA OTBET TOJILKO Ha OJUH U3
MPEJI0KEHHBIX BOPOCOB MJIM UMEIOTCS CYLLIECTBEHHBIE HETOUHOCTH B OTBETaX Ha 00a BOIPOCa;
- OLEHKa «HEYAOBJIETBOPUTEIHHO» BBICTABIISAETCS CTYACHTY, €CIM OTBETHl Ha BOMPOCHI OTCYTCTBYIOT
WM €CJIU J1aHbl OIIMOOYHbIE OTBEThI HA KaXAbIi BOIIPOC.

OneHka 3a 3K3aMEH BBICTABIISIETCS [IPH HAJIMYMM BCEX OTYETOB IO JlabopaTopHbIM paboram. s
nepecyeTa HaOpaHHBIX B TEUEHUU CEMECTpa PEHTHMHIOBBIX OaJIOB (BKJIIOYAs Oayljibl 3a MPAKTHUECKHE
paboThl, KOJNIOKBUYMBI U OTBETHI HAa SK3aMEHE) B OObIYHbIE OLIEHKH HCII0JIb3YEeTCs 1IKaja:

0T 55 10 69 — «yIOBIETBOPUTEIHHOY;

oT 70 10 84 — «xXOpoIIoN;

ot 85 1o 100 — «oTnu4HO».

8. YueOHO-MeTOoAMYeCKOE M HH(POPMALIMOHHOE 0O0ecieYeHUe TUCIHIIINHbI
OcHoBHas nuTepaTypa:

1. Benpunckuii P.B. KBantoBas mexanuka [DneKTpoHHbIN pecypc] : yueOHuk / Benpunckuii P.B. —
Pocros u//1: FO®Y, 2009 — 384 c. Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=240937

2. Edpemosn FO.C. KBanToBas mexanuka [ DIeKTpoHHBIN pecypce] : yaeOHoe mocoodue / Edpemon 10.C.
— M.-bepaun: Jupexr-Menua, 2015. — 457 c. Pexxum noctyna:
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http://biblioclub.ru/index.php?page=book&id=273446

3. Kpamenunun B.M. KBaHTOBas XuMHSI W KBAaHTOBasg MEXaHMKa B MPHUMEHEHUU K 3ajadyam
[DnexTponnblii pecypc] : yaebnoe nmocobue / Kpamenunnn B.U. , I'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHblt yHuBepcuter, 2012. — 56 c. Pexum pocrymna:
http://biblioclub.ru/index.php?page=book&id=232678

JononHuTeNnpHAs IUTEPATYpa:

1. Mara3unnukoB, A.JI. BBeneHne B KBaHTOBYIO MEXaHUKY: ydeOHOe mocooue / A.Jl. Mara3suHHUKOB,
B.A. MyxauéB. - Tomck: Dnp Kontent, 2010. - 112 c.: mn.,tabdmn., cxem. - ISBN 978-5-4332-0046-3; To
xe [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=208685

2. Kapnos, H.B. Hauanpnsie rimaBel kBanToBOM Mexanuku / H.B. Kapnos, H.A. Kupuuenko. - Mockaa:
Ouzmammar, 2006. - 360 c. - ISBN 5-9221-0538-8; To xe [DOnexkTpoHHblii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=68397

Pecypchl nH(pOpMaIMOHHO-TEIIEKOMMYHHKAIIMOHHOU ceTn «HTepHeT»:

Cucrema »5IeKTpOHHOM MOJIEPKKU oOpa3oBarenpHOro mporecca «MoH  yHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcurerckast Oubnuorexa onnaiiH» www.biblioclub.ru

OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecrieuenue: omepammoHHas cuctemMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office (Libre Office), untepuer-6payzep Internet Explorer, Moii ynuBepcurer.
- [Iporpamma [yt pacyeTra reOMETPHUECKUX U 3JICKTPOHHBIX XapakTepucTHK MoJiekya HyperChem.

9. MaTepuajibHO-TEXHHYECKOe o0ecneyeHre TUCHMIIIMHBI

VYueOHble ayIUTOPUH:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMIUJIEKTOM CHELMaIu3UpPOBAHHON y4eOHOMU
Me0enmu W TEeXHMYECKUMHU CpEACTBaMU OOYYEHMs, CIyXallUMH I [PelIOoCTaBJICHUsS Yy4eOHOM
uH(popMannuu O0JBIION ayUTOPUY;

- JUIsL TIPOBEIEHUS 3aHATUM CEMHUHApCKOro THUIA, KOHCYJIbTAlMM, TEKYyLIEero KOHTPOJIs U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

[Tomemienne uisi caMOCTOSITENIBHOM PAaOOTHI, OCHAILEHHOE KOMIUIEKTOM CIELUATU3UPOBAHHOM
y4eOHOU MeOenu, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «uTepHeT» n
obecnieuenuem noctymna B SUOC.

JleMoHCTpalMoOHHOE 00Opy/IOBaHUE U Y4eOHO-HArJISIAHbIE MOCOOMS Ul 3aHATUN JIEKLIHOHHOIO
TUMa, o0ecrnevynBarolIie TEMaTUYEeCKHEe WJUIIOCTPAlMU: JIEMOHCTPAallMOHHOE o0opynoBaHue (Monenw,
MaKeThl, IEMOHCTPALlMOHHbBIE YCTPONUCTBA), SIEKTPOHHBIE TOCOOUS (MIPE3EHTAINH ).
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ABTOp paGoveill MporpamMmMpl AMCHHILIHHBI: JLX.H., Ipodeccop Kadempbl OpraHHYeCKOH H
usnyeckodt xumun I'mpuueBa H.M., K.X.H., IOLEHT Kadenpbl OpraHMYecKoil W (U3MUECKOH XUMHH
Bonkosa T.I'.

IlporpamMma paccmoTpeHa u yTBepy/IeHa Ha 3acefaHuy Kadyelphbl OpraHHYECKoi 1 (PU3HIECKO
XUMHH 5 w10 H.e 20/9, TPOTOKOT N 72/

[Tporpamma o6HOBIEHA

IIPOTOKOJ 3aceanus Kadenpsr Ne OT « » 20
CornacoBano:
PyxoBonurens OIT JLb. Kouerosa

(moanuce)

ITporpamma o6HOBIIEHA

IPOTOKOJI 3aceqanus Kadeapbl Ne OT « » 20 1.
CornacoBaHo:
PyxoBomutens OI1
(noanuce) (M.0.Damuus)
IIporpamma oGHOBIIEHA
IPOTOKOJI 3aceaHus Kadenpsr Ne OT « » 20 1.

CornacoBaHo:
PyxoBoautens OI1

(noarnuce) (N.0.Damunus)



