OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
04.05.01 dynnameHTanbHask U IPUKIAAHAS XUMUS
(DyHnamMeHTaNbHAS U IIPUKITATHAS XUMHUS)

MuHuCTEPCTBO HAYKH M BbicHIero odopasosanusi Poccuiickoii @enepaunu

WBAHOBCKUM 'OCYJAPCTBEHHBIA YHUBEPCUTET

Kadenpa pynnamenTanbHOM U NPUKIATHON XUMUU

OJIOBPEHO:
Pykoeoaurens Ol L.

s

___T.IL. Kycroga

w« 27

l-'ll'.lllll(]-l

R - O 2047 1,

Pabouass nporpamMma QM CHUILIHHBI
[IpakTUKyM MO KOMIIBIOTEPHON XUMUHU

VYpoBeHb BBICILIETO 00pa30BaHUSA: CHelualInTeT

KBanudukanus BbIITyCKHUKA! Xnmuk. [IpenogaBaTens xumun

CriennaiabHOCTB! 04.05.01 dynnameHTanbHas ¥ MpUKIaAHAS XUMHUS
Hanpasnennocts (npoduib) @yHIaMEHTAIbHAS U NPUKIIAAHAS XUMUS

00pa30BaTebHOI MPOTrpaMMBbl:

HMBanoBo



OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
04.05.01 dynnameHTanbHask U IPUKIAAHAS XUMUS
(DyHnamMeHTaNbHAS U IIPUKITATHAS XUMHUS)

1. Ilesin ocBOEHUS AUCHMILINHBI

OCHOBHOI 1I€bI0 OCBOCHHUSI JUCHUIUIMHBI SBIISCTCS 3aKPEIJICHUE U yIIIyOJieHHE TEOPETHYECKON
MOJMOTOBKU U MPAaKTHUYECKUX HABBIKOB 00ydYaromierocs B 00JacTh KOMIIBIOTEPHOW XMMHH U KBaHTOBO-
XUMHUYECKHX pacueToB Ui BBINOJHEHHWS HAYYHO-HCCIIEIOBATENbCKONM paboThl, NpHOOpETeHHE
MPAKTUYECKUX HAaBBIKOB pabOThl B  YCIOBUAX HAyYHO-HCCIEAOBATEIbCKOW J1abopaTopuu U
IIOCJICIYIOIEr0 IMPUMEHEHHs IIOJYyYEHHBIX 3HAaHUNM W YMEHUHM B HAy4YHO-UCCIIEIOBATEIbCKOW U
MEJAaroru4eckoil 1esITeIbHOCTH.

2. MecTo nucuumiauibl B cTpykType OIT

JucuummHa OTHOCUTCSL K 4acTH, (pOpMHPYEMOH y4acTHHKaMH OOpa3oBaTEIbHBIX OTHOIICHHH,
ABJISICTCSA AUCLUUIUIMHON IO BBIOOPY.

VYcnemnHoe OCBOEHHE JAaHHOW AMCHUIUIMHBI OyJIeT CHocoOCTBOBATH TOTOBHOCTH CTYIEHTOB K
BBINOJIHEHUIO BBITYCKHOM KBaJTM(HUKAIIMOHHON paboThl U K MPO(GECCHOHATBHON JAEATEIbHOCTH.

Jl1s ocBO€HUS JaHHOW JUCLMILIMHBI 00Yy4arOIUNCS JOIKEH:

3HaTh:

- OCHOBHBIE XUMUYECKHUE MOHATHUS, XUMUYECKYIO TEPMUHOJIOTHIO;

- OCHOBBI KBAaHTOBON MEXAaHUKM M KBAaHTOBOM  XHWMHUH, NPUONIMKEHUS, HCIOJIb3yeMble MpU
pemenuu ypaBHeHus Lllpenunrepa ans Mojekyit.

Ymers:

- CaMOCTOSITENIBHO CTaBUTh 3a/1a4U MCCIIEA0BAHNUS;

- BBIIOJIHATh aHAJIM3 MOJyYE€HHBIX PE3YJIbTATOB U O(POPMIIATH €r0 B BUJIE OTUYETA U [IPE3EHTALIH;

- BBINIOJIHATH pAcCyeThl TE€OMETPUYECKOTO CTPOEHMS, YacTOT KOJEOAHUW U BJIEKTPOHHBIX
XapaKTePUCTHK MOJICKYJ Oy MIIMPUYIECKUMHI METOAAMH C ITOMOIIIBI0 iporpammel HyperChem.

Baaners:

- TMPaKTUYECKUMHU HaBbIKaMU (HOPMUPOBAHMS BXOAHBIX (DaliloB Ul KBAaHTOBO-XMMHMUYECKUX
pacueToB ¢ momoiipo mporpaMMm HyperChem, ananmsa pe3ysibTaTOB pacueToB, KOTOPBIH BKJIHOYAET
paccMOTpeHHE T'€OMETPHUECKOr0 CTPOSHMSI MOJIEKYJ, UX KojeOaTeIbHBIX CIEKTPOB, MOJEKYJISPHOTO
o0wvema, tuarpamm MO, sHepruu MOHU3ALMHU, 3apsI0B HA aTOMaxX, JUMOJIbHBIX MOMEHTOB.

CrylieHT, NpUCTyNaroIui K W3Y4YEeHUIO TUCHMILUIMHBI, J0JDKEH o0ajaTh 3HAHMSAMM, YMEHHSMHU,
HaBbIKaMU, MOJIyYEHHbIMH paHee B XO0jJ€ M3ydeHus AucuuivivH: "HMHpopmaTuka u nHOpMaloHHbIE
TEXHOJIOTHH B XUMHUH ', "O6mass u HeopraHumyeckas xumusa"', "AHanuThyeckas Xumus',
"KBaHTOBasg MexaHuka u kBaHToBasg xumus", "CTpyKTypHas u KommbloTepHas xumus'", "dusndeckas
xumus", "Oprananueckas xumus'", "Kpucramnoxumus'.

3. IlllanupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIEAYIOLIME KOMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIEHHUIO OJTOTOBKU:

a) npodeccuonanbHble (I11K):

[1K-1 cnocobOeH miaHupoBaTh pabOTy M BBIOMpPATh aJ€KBATHbIE METOJbI PEUICHHs Hay4dHO-
UCCIIEIOBATEIbCKUX 337124 B BBIOPAHHOW OOJIACTH XMMHHU, XMMHUYECKOW TEXHOJOTMU MM CMEXHBIX C
XMMHEN HayKax.

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS] MO JAUCHUILUINHE, COOTHECEHHBIX ¢
HHAMKATOPAMH A0CTUKeHHUS GOPMHUPYeMbIX KOMIIETeH UM
B pe3ynbraTe 0cBOEHUS TUCHUIUIMHBI 00YYatOIHICs TOJIKEH:
3HaTBh: OCHOBBI KBAaHTOBOH MEXaHUKH U KBAHTOBOW XHMHH ISl KDUTHUECKOTO aHAJIM3a JINTEPATYPHBIX
JaHHBIX U PE3YyJIbTATOB COOCTBEHHOTO HCCJICA0BaHNs, COBPEMEHHBIC METO/IbI KBAHTOBO-XUMHWYECKUX PACUCTOB U
MCETOJUKH HWHTCPIIPETAIIUN WX PE3YJIbTATOB IJIA paSHOO6paSHBIX KJIACCOB XUMHUYECCKHX COCZII/IHCHI/H‘/'I, OCHOBHBIC
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0COOCHHOCTH ¥ BO3MOXXHOCTH COBPEMEHHBIX NPOrpaMM Ui KBAaHTOBO-XMMHUYECKUX PACUETOB, CIIOCOOBI W
METOBI TTOVCKa HHpOpManny B 31eKTpoHHBIX 0azax NIST, SDBS, BSE u 6anke kpuctamiorpa@uaeckux JaHHBIX
CCDC, METOIMKy COCTaBJICHUS IJIaHA WCCIICIOBAHUM Ha OCHOBE aHAM3a JUTEPATYpPHI MO CHOPMYIUPOBAHHOMN
TEMaTHKEe, METOJUKY BhIOOpA BAPUAHTOB PACUCTOB I KBAHTOBO-XUMHUYECKOTO HCCIICIOBAaHHS, OCOOCHHOCTH
CTPYKTYpPbI OPTaHUYECKUX ME30TCHHBIX MOJIEKYJ, B3aUMOCBSI3b UX XUMHYECKOTO CTpOeHHUs co cBoiicTBamu KK,
0COOCHHOCTH HOMEHKJIATYPhl OPTrAaHUYCCKUX KaJTAMHUTHBIX TEPMOTPOITHBIX ME30TCHHBIX COCTUHCHHIA.

YMeTh. aHAIM3WPOBATh HAYYHYIO JIMTEPATYpy C II€NIbI0 BhIOOpA HAIMpPABJICHUS HCCICIOBAHUS 10
npejyiaraeMoil TeMe; BBINOJHSITh WCCIECIOBAHUS CBOWMCTB MOJICKYJSIPHBIX CHCTEM METOJAMH KOMITBIOTEPHON
XUMHH.

HmeTh: mNpakTUYECKUE HABBIKMA BBIMIOJHEHHUS PACYCTOB CBONCTB MOJICKYJ pa3HbIMH KBaHTOBO-
XUMHYECKUMH METOJaMH; HaBBIKM KPaTKOTO M Pa3BEPHYTOrO OIHUCAHHS PE3YJIbTATOB TEOPETHUCCKOTO
WCCIICIOBAHMUS, BBISBICHHBIX 3aKOHOMEPHOCTEH W OCOOCHHOCTEH B psAax HCCICAYEMbIX COCIUHCHUMN;
HpaKTI/I‘ICCKI/Iﬁ OIIBIT HCCICAO0BaHUA CBOHCTB MOJICKYJIAPHBIX CHUCTEM MCTOdaMHU KBAaHTOBOM MeEXaHUKH H
KBaHTOBOM XHUMUH, OIBIT BBIMIOJIHCHHA PACUCTOB rCOMETPUICCKOI'0 CTPOCHUA, 4YaCTOT KOHG6aHPII71 " DJICKTPOHHBIX
XapaKTEPUCTHUK MOJIEKYJI KBAHTOBO-XUMHUYCCKUMH METOIaMH PAa3HOTO YPOBHSL.

4. O0beM U coiepkaHue TN CHUTITIHHBI
O0BeM AUCIUIUIMHBI cOCTaBiseT 3 3a4eTHBIX eauHuI] (108 akagemMudecKkux 4acos).

4.1. Conep:xkaHue JAUCHUIUVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHIAMU U
TPYA0EMKOCTBHIO 3aHATHI JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YUaIOLIErocs Mo IUCIUILUINHE
yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPaMMBI.

No Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Paznenst (TeMbr) e 00BEM (B ak.uacax, Mo KOHTPOJISI YCTIEBAEMOCTH (110
JIACIUATUINHBI 3 o4yHOH popme 0OyueHns) ouHOH popMme 0OyueHHs)
=
8 3aHsaTus Banarusa .
HOT'O THIIA CKOT'O THIIa arTecTraluu
1 IToaroroBUTENBHBIN dTaI: 10 4 11a0.3. CobeceoBanue: BXOIHAs
(3HaKOMCTBO C OpraHu3anuen JIMaTHOCTHKA OOIIMX 3HAHUI
Hay9IHO-UCCIIEIOBATEIHCKOM 10 XUMHUHU

NesITeNbHOCTH B 00J1aCTH
KOMITBIOTEPHOM XHUMUH, BBIOOP TEMBI
nccnenoBanus). MHCTpykTax mno
TEXHHUKE 0€30I1aCHOCTH.

2 TeopeTnueckuit 3Tan 10 26 1a6.3 | CocraBieHHE U HAlIMCAHHE
nuTepaTypHoro o63opa k BKP

3 [paktuueckuii (uccnenoparensckuit) | 10 20 na6.3 | CormacoBaHue C 3a/laHHEM,
JTan 03HAKOMJIEHHE C METOAMKAMHU

paboThl Ha 000y IOBAHUH.

4 Cucremarn3zanus U aHaJIU3 10 30 na6.3 | [IpOTOKOJIBI BHITOJIHEHHBIX
TMMOJIYYCHHbBIX JAHHBIX OKCIIEPUMEHTOB.

5 IToaroToBka oT4eTa MO MPaKTUKE. 10 10 na6.3 | CornacoBaHue JaHHBIX U
Hanucanne otueta. Odopmienne BBIBOZIOB oT4eTa. [loaroroska
MPe3eHTaIHH. MIpe3eHTalNu. 3aluTa

PE3yIIbTATOB.

Hroro 3a cemecTp: 90 3a4eT ¢ OIICHKOH
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4.2. Pa3BepHyTO€ ONMCAHUE COEPKAHMS JUCIMILUINHBI 10 pa3iesiam (TeMam)

1) TloaroroBUTENBHBINM 3Taml, BKIIOYAOIIMK HHCTPYKTXK IO TEXHUKE O€30MMaCHOCTH,
03HAaKOMJIEHHE C paboyeil mporpaMMon AUCIUILINHBL.

2) TeopeTnueckuii sTam:

- pabota ¢ yueOHOW muTepaTypoid (METOAbl KBAHTOBO-XMMHUYECKHX pPACUETOB, OCHOBHBIC
KOHIIETIINH U CITIOCOOBI PaCYETOB, MMPOTPAMMBI JIJIsi KBAHTOBO-XUMHUYECKHX PACUETOB U BU3YaTH3aIlUU MX
pe3yJIbTaTOB, METOJIMKA BBIMOJHEHUS KBAaHTOBO-XMMHUYECKHX pAcueTOB M aHalIM3a IOJYYEHHBIX
pe3yJIbTaTOB, CAMMETPUSI B XUMHUH, OCHOBBI TEOPUH KUIAKOKPHUCTATIINIECKOTO COCTOSIHHSI, 0COOCHHOCTH
B3aMMOCBSI3U CTPYKTYphI U cBOMCTB JKK coenrHeHuii, HOMEHKIaTypa KaJaMUTHBIX TepMOTponiHbIX KK,
ocHoBHbIe MeToAbl wuccienaoBanus KK, BO3MOXHOCTHM KOMIBIOTEPHOM XUMHUM TIPU H3YYCHHUH
ME30MOP(HBIX COSAUHEHUI);

- pabora 6a3amu ganubix (SDBS, NIST, KemOpumxckas 6a3a kpucramuiorpaguyeckux JTaHHBIX U
zp.)

- paboTa ¢ POCCUMCKUMHU U MEXKIYHAPOAHBIMA HAYUYHBIMH IIEPUOINICCKUMHU U3IaHUSIMHU.

3) [IpakTuueckwuii stam:

- IOCTAHOBKa LIeJIeH U 3a]1a4 IPaKTUYECKOro ITara;

- TPOBEJCHHE KBAHTOBO-XUMHYECKHX PACYETOB T€OMETPUYECKOTO M 3JIEKTPOHHOTO CTPOCHHS
MOJIEKYJI (Ha IpUMEpe MOJIEKYJT ME30TEHOB, JIN0O UX CTPYKTYPHBIX MPEIIIECTBEHHUKOB), UCCIIEOBaHUE
CTPYKTYPHOH HEXECTKOCTU UCCIIEyeMbIX 00BEKTOB, MOMCK BO3MOKHBIX KOH(OPMEPOB, pacyeT 4acToT
KOJICOAHUH ¥ TOCTPOEHHE TEOPETHYECKOTO KOJIEOATENBHOTO CIIEKTPa, pacdeT dJEKTPOHHOTO CIIEKTpa
MOTJIONICHHUS] ¥ UCIyCKaHus, BbimonHeHue NBO-ananuza pacrpeneieHusi 3J€KTPOHHON IUIOTHOCTH B
MOJIEKYJIE.

4) Cucremaru3anus U aHAIIW3 MOTYYSHHBIX JaHHBIX. OdopmieHue oTyera.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuerr  MHPOPMAIMOHHBIX  TEXHOJOTWM,  HMCHOJB3YEeMBIX  MPU  OCYIIECTBICHUU
00pa3oBaTeNpHOTO IMpoliecca MO TUCIHUIUIMHE: TEXHOJIOTUHM CMelaHHoro oOydeHus. B mporecce
MPENoIaBaHusl JUCHUIUIMHBI HMCIOJIB3YIOTCS TEXHOJOTUHM TMPOOJIEMHOr0 OOy4YeHHs, JIMYHOCTHO-
OpPUEHTHPOBAHHBIE TEXHOJIOTMM, a TaKXe IMPOEKTHAas, PpEUTUHIOBasi, TEXHOJIOTUS Ppa3BUTHUSA
KPUTHYECKOTO MBITIUICHHS; METOJIbI JIUCKYCCHH, TPYNIOBOM paObOTHI M PEIIEHUs CUTYAIlMOHHBIX 3aj1ad,
«IedaTeD.

6. YueOHO-MeTOAHYECKOE 00ecreYeHne CaMOCTOSITeJIbHOI padoThl 00y4aroUIuXcst

[Ipu camocrositensHOM pabore (CPC) cTyneHTam mpeasiaraeTcsi MCIOIb30BaTh MaTepuaibl U
JUTEPATypy U3 JOCTYIHBIX 3JEKTPOHHO-OMOIMOTEUHBIX CUCTEM M Pa3IMYHBIX AIEKTPOHHBIX PECYPCOB.

Ha mepBoM BBOIHOM 3aHATHU 110 AUCIUIUTHHE CTYJCHTOB 3HAKOMST C IMOPSIKOM OCBOEHUS BCETO
Kypca, a TaKKe IOCIEI0BATEIbHOCTBIO MPOXOXKICHHUS IMPaKTUKyMa M MPOBEACHUS J1abOpaTOPHBIX
3aHaTuid. Ocoboe BHMMaHUE yAenseTcss MoApoOHOMY pas3bsicHEeHHI0 MeTtoAuku mnposeneHus CPC mo
JUCLUIUIMHE, a TaKXKe TEXHUKE O€30MacHOCTU MPH BBHIMOJIHEHUHM CTYJCHTAaMH HCCIE0BATENbCKON
paboThl. BeimomHsieTcst pa300p OCHOBHBIX OCOOSHHOCTEW MPOBEACHUST KOMIIBIOTEPHOTO SKCIIEPUMEHTA
a Tak e pa30op THIIOBBIX OIIMOOK Mpu 0O0paboTKe MolydyeHHOro wmarepuana. Iloxpo6Ho
paccMaTpuBaeTCs: TpaBHiIa HAMCAHUS JINTEPATYPHOTO 0030pa, MopsaoK ohopMiIeHUs rpadudecKoil u
pacyeTHOM wyacTell NOJYYEHHOTO 3a/aHus, YKa3bIBAaeTCs Ha TMPABMWIIBHOCTb HAIMCAHUS BBIBOJIOB
pa3BEepHYTOro XapakTepa.

MeTtoanueckuii MaTepuan 1o 00ecrneyeHrIo0 CaMOCTOATEIbHOM paboThl CTYA€HTOB IPUBOIUTCS B
npunoxenuu | k PIL.
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7. XapaKTepUCTHKA OLIEHOYHBIX CPEACTB /Il TeKyLIero KOHTPOJISI yCHeBaeMOCTH M
NPOMEKYTOYHOM aTTeCTAUMN 00YUYAIOLIUXCS M0 TUCIUIIIMHE

Kontposs 32 X0ZOM MNPOXOXKAEHUS MPAKTUKyMa IO  OKCIIEPUMEHTAIBHOH  XUMHHU
OCYILIECTBIISCTCS:

- ©)KEHEIIbHBIMH KOHCYJIBTAIMSIMU CTYJICHTA C MIPEIOAaBaTelIeM;

- IPOBEPKOM TperoaaBaTesieM BeAeHHs Ja00paTOPHOTO KypHalla B OOPMIICHHEM OTYETOB,;

- BBICTYIUIGHHEM CTYAEHTOB IO TeMaTHKe paOOTHl B paMKax 3aKIIOYUTEIFHONH KOH(EpEHIHH TI0
JTUCLUATUIMHE.

K 3amuTe pe3ynbTaToB MpoXoKACHUs MPAKTUKYMa CTYICHT IPEICTABISET OTYET U Ja00PaTOPHBIHA
XKYpHaT (JHEBHUK TPOXOXKIEHUS MPAKTUKyMa), rAe 3apUKCUPOBAHO €XKETHEBHOE IPOBEACHUE
KOHKpETHOH paboThI - 40 6amioB

[lpu 3amuTe pe3ysNbTaToOB MPOXOXKIEHUS MPAKTUKyMa CTYACHT TOTOBHUT  MJUIFOCTPALMOHHBIN
marepuan (mpeseHtanmss B POwerPoint), oTpaxaromuii OCHOBHBIC MOJNYYCHHBIC PE3yJbTAThI
(fuTeparypHBbIii 0030p, TeOopeTHYecKass 4acTh, Pe3yJbTaThl KBAHTOBO-XMMHYECKHX PACUYETOB), JENIACT
noknaa (IpoJOoJDKUTEIBHOCTBIO He Oosiee 10 MUHYT), B KOTOPOM H3JIaraeT MONy4YCHHbBIC PEe3yJIbTaThl,
JaeT WX HMHTEPIIPETAINIO, 3aYUTHIBACT BBIBOJBI. 3aT€M CTYICHT OTBEYAeT HA BOMPOCHI IO TEMAaTHKE
pab6otsl (60 6amioB).

Metoanueckie ykazaHUs 10 OpPTaHU3alul M OCOOCHHOCTH O(QOPMIICHHS OTYETOB HAXOASTCS B
npuinoxxernu 2 x PI1 B pa3nene «DoH OLIEHOYHBIX CPEACTBY.

3a4er MoyrydaroT CTYJCHTHI, Ha0paBime 6ojee 55 6amIoB 3a ceMecTp, BBIIOJHUBIINE TPOrPaMMy
NpaKkTHUKyMa, TIOJyYUBIIUE IMOJOXHUTEIBHYIO OICHKY IIpd 3alldTe pe3yJbTaTOB OTYeTa |
TIOJIOKHUTEIBHBII OT3BIB O padoTe.

CrynenTsl, HabpaBiIMe MeHee 55 0aIoB 3a CEMECTp, HE BBINOJIHUBLIME IPOrpaMMy MPAKTUKYMa,
MOJYYHMBIINE OTPHUIATENBHBIM OT3BIB O PadOTe WM HEYAOBIECTBOPUTEIBHYIO OLEHKY MpH 3alluTe
0TYeTa, MOJIyYaloT OLEHKY «HE 3a4TEHO».

8. YueOHO-MeTOIMYecKOe M HH(POPMALIMOHHOE 00ecniedeHne TUCIIUTTUHBI
OcHoBHas nuTeparypa:

1. Benpunckuit P.B. KBantoBas mexanuka [DnekTpoHHBbIN pecypc] : yueOHuk / Benpunckuii P.B. —
Pocros u//1;: 0oV, 2009 — 384 C. Pexum JOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=240937

2. Edpemon HO.C. KBanToBas MexaHuka [ DIeKTpOHHBIN pecypc] : yueOHOoe mocobue / Edppemon 10.C.
— M.-bepnun: Hupekr-Menua, 2015. — 457 c. Pexum JOCTyTIa:
http://biblioclub.ru/index.php?page=book&id=273446

3. Kpamennnna B.M. KBanToBas XuMHS M KBaHTOBas MEXaHWKa B TMPUMEHEHHH K 3a/adam
[DnexTponHbIi pecypc] : yueOHoe nmocobue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3pmuna JI.B. —
KemepoBo: KemepoBckuil rocyaapcTBeHHblid yHuBepcuter, 2012. — 56 c¢. Pexxum pocryna:
http://biblioclub.ru/index.php?page=book&id=232678

4. ®emopo M.C. XKuakokpucramumueckue marepuanbl : ydeOHoe mocobue / M.C. demopoB. —
HBanoBo : Hsan. roc. YH-T, 2018. — 120 c. Pexxum JOCTyIa:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/fedorov_2018.htm/view

JononHuTenpHas IUTepaTypa:
1. Mara3unnukos, A.JI. BBefieHHe B KBaHTOBYIO MeXaHHKY: yuyeOHoe mocobue / A.JI. Mara3uHHHUKOB,
B.A. MyxauéB. - Tomck: Db Konrent, 2010. - 112 c.: wr.,tadm., cxem. - ISBN 978-5-4332-0046-3;
To ke [Dnextponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=208685.
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2. Kapnos, H.B. Hauansubie raBel kBanToBO# Mexanuku / H.B. Kapnos, H.A. Kupuuenko. - Mockga:
Ommaraur, 2006. - 360 c. - ISBN 5-9221-0538-8; To xe [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=68397.

3. Cubararymmmaa A.M. Opranuzaius TPOEKTHOHM ¥ HAYYHO-UCCIICOBATEIHCKON ACSITEIbHOCTU
[DnexTpoHHBIH pecypc]: yuebHOoe mocobue/ Cubararymmmna A.M. — Homxkap-Ona: IToBomKcKuit
roCyapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEPCUTET, 2012.-92c. Pexxum JOCTYyIIA:
http://biblioclub.ru/index.php?page=book_view&book id=277052

4. CrpensuukoBa, A.I'. Jlurmomuast padora: nmoaroroBka u opopmienue / A.I'. Crpenbaukosa. — CII6:
CnerJlur, 2010. — 95 c. — ISBN 978-5-299-00443-4; To e [DnekTpoHHBIH pecypc]. —
URL :http://biblioclub.ru/index.php?page=book&id=105507.

Pecypchbl nHGOpMAIOHHO-TEIICKOMMYHUKAIMOHHON ceTH «IHTepHEeT»:

Cucrema 5SJEKTPOHHOM MOMJCPKKU 00pa3oBareibHOrO mporecca «Mol  YHUBEPCUTET»
https://uni.ivanovo.ac.ru.

[TpodeccnonanbHbie 0a3bl JAaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIC CHCTEMBI:

3BC «YHUBEpCUTETCKAS oubimoreka OHJIAWH www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DJIeKTpOHHAs oubnmoreka Usl'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

basa manHbIxX QU3HKO-XMMHUYECKHX XapakTepucTuk coeauuenuiit NIST https://webbook.nist.gov/

CrextpanbHas 6a3a manabix SDBS https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi

basa mannsix 6asucHbIx HabopoB https://www.basissetexchange.org/

Cucrembl norcka HayuHo# uHpopmaruu: http://elibrary.ru/; http://www.sciencedirect.com/

Caiit HayyHoro >xypHana <OKuakue KpUCTAIIBI M WX MPAKTHUYECKOE HCIOIb30BAHUE)
http://nano.ivanovo.ac.ru/journal/

Caiit Hay4HOrO0 XypHana «KypHan ctpykTypHoii xumuuy» https://jsc.niic.nsc.ru/

[Iporpammuoe obOecnedyeHue: ormnepanuoHHas cuctema Microsoft Windows, maker odgucHBIX
nporpamm Microsoft Office, unrepuer-6paysep Internet Explorer, Moii yHuBepcUTeT, TPOrpaMMBbl sl
KBAHTOBO-XUMHUYECKAX pacdeToB Gaussian-03w, HyperChem; KemOpumkckas Basa
Kpucramnorpadpuueckux Jlanupix CCDB; mporpamMMa Bu3yanu3alldd pe3ylbTaTOB KBAHTOBO-
xummyeckux pacyeroB Chemcraft Lite.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CIUTIHHBI

Y4eOHble ayIUTOPUH:

- 7 TpPOBEACHUS 3aHATUH CEMHUHAPCKOTO THIMA, KOHCYJbTALMH, TEKYLIEro KOHTPOJIS U
MIPOMEKYTOUYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CHEIHAIH3UPOBAHHON YUeOHON MeOenn U TeXHHYECKUMH
CpeACcTBaMu O0YYeHHUS;

JlaGopaTtopusi, ocHaleHHas: 1a00paTOPHBIM 000PYI0BAHUEM, KOMIUIEKTOM CIICIIHATM3UPOBAHHOM
yueOHOI MeOenu 1 TEXHUYECKUMHU CPEICTBAMH 00y4EHUsI.

[TomenieHne ansi CaMOCTOSATENBHOW padOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOil Me0enu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» u
obecnieuenuneM goctyna B DOC.

JleMoHCTpanMoHHOE 000pYyJ0BaHHE W Y4eOHO-HAIIAJHBIE MOCOOUS JUIsl 3aHATHHA JIEKIIMOHHOTO
TUNa, 00ECTICYNBAIOIINE TEMATHUECKUE HILTIOCTPAIIUH:
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OcHoBHas npodeccuoHanbHas o0pazoBareiibHasK MporpaMMa
04.05.01 dynnameHTanbHask U IPUKIAAHAS XUMUS
(DyHnamMeHTaNbHAS U IIPUKITATHAS XUMHUS)

ABTOp padoueii mporpaMMsl JUCUHUIIMHBI. TOIEHT Kadeapsl (yHIaMEHTATBHON 1
MPUKIaAHON XuMuH, K.X.H. Penopo M.C.

[Iporpamma paccMOTpeHa U yTBepKIeHa Ha 3acemaHuu Kadeapsl (yHIaMeHTaIbHOM
npuknaanoit xumun 30 aBrycra 2023 r., mpotokoin Ne 1.

[Tporpamma oGHOBIICHA

MIPOTOKOJ 3acenanus kageapsl Ne OT « » 20 T
CornacoBaHo:

PykoBonurens OII T.II. KycroBa

(moxrice)




