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1. Ilesin ocBOEHUS AUCHMUILIMHBI

OCHOBHOH 1IE€TBI0 OCBOCHHSI JTUCHUIUIMHBI SBIISIETCS 3aKPEIICHUE M YIIIyOJICHHE TEOPETHICCKON
MOJMOTOBKU U MPAaKTHUYECKUX HABBIKOB 00ydarolierocs B 00JacTu KOMIIBIOTEPHOW XUMHHU U KBaHTOBO-
XUMHUYECKHX PACYETOB JUIS BBINOJIHCHUS HAyYHO-HUCCIIEIOBATEIIbCKOW paboThl, TpHUOOpETeHHE
MPAKTUYECKUX HAaBBIKOB pabOThl B  YCIOBUSAX HAyYHO-HCCJIEIOBATEIbCKOM J1abopaToOpuu U
MOCJEAYIOIEr0 MNPUMEHEHUSI IIOJYYEHHBIX 3HAHMHM W YMEHHM B HAayYHO-UCCIENOBATEIIbCKOM U
MEJAaroru4eckoil 1esITeIbHOCTH.

2. MecTo nucuuminHbl B cTpykType OIT

JucuummHa OTHOCUTCSL K 4acTH, (popMHUpyeMOW ydacTHHKaMu 0Opa30BaTENIbHBIX OTHOIICHHH,
ABIISIETCS AUCLUILIIMHON IO BBIOODY.

VYcnemnHoe 0CBOGHHME JAHHOW JHUCLUUIUIMHBI OyJEeT CHOCcOOCTBOBATH TOTOBHOCTH CTYAEHTOB K
BBITMIOJTHEHHUIO BBITYCKHOM KBAMH(PUKAIIMOHHON paboThl U K TPO(HEeCCHOHATEHOU e TEIbHOCTH.

Jl1s ocBOEHUS JaHHOW JUCLMILIMHBI 00y4atoLUHCs JOKEH:

3HaTh:

- OCHOBHBIE XUMUYECKHUE MOHATHUS, XUMUYECKYIO TEPMUHOJIOTHIO;

- OCHOBBl KBAHTOBOW MEXaHMKM U KBAHTOBOM XUMHH, NPUOIMKEHUS, HCIIOJIb3yeMbIE IMPHU
pemienun ypaBHenus Lllpenunrepa ajis MoJieKyl.

Ymers:

- CaMOCTOSITEJIBHO CTaBUTh 3a/1a4U HCCIIEA0BaHUS;

- BBITIOJTHSATH aHAIU3 MOJIyYE€HHBIX PE3yJIbTAaTOB U OPOPMIIATH €r0 B BUJE OTUETA U MPE3CHTALINU;

- BBINOJIHATH pAcCUeThl TE€OMETPUYECKOTO CTPOCHMS, YacTOT KOJEOAHMM M 3JIEKTPOHHBIX
XapaKTEPUCTHK MOJICKYJT OTYIMIHPUUECCKIMU METOJaMH ¢ TIOMOIIIbto iporpammbl HyperChem.

Baangern:

- TPaKTHYECKUMH HaBbIKaMH (OPMUPOBAHUS BXOJHBIX (DalIOB IS KBAHTOBO-XUMHYECKHX
pacueToB ¢ momoinpio mporpaMm HyperChem, ananmsa pe3ynbTaToB pacyeToB, KOTOPBIH BKJIFOYACT
paccMOTpeHHE T'€OMETPHUUECKOr0 CTPOSHHsI MOJIEKYJ, UX KojeOaTeIbHBIX CIEKTPOB, MOJEKYISPHOTO
o0wvema, tuarpamm MO, sHEpruu MOHU3ALMH, 3apsI/I0B HA aTOMax, AUMOJIbHBIX MOMEHTOB.

CryneHT, NpUCTYNAOMUN K W3YUYEHHIO JUCHUIUIMHBI, JOJDKEH 00JalaTh 3HAHUSAMH, YMEHHUSIMH,
HaBBIKAMH, MOJTYYEHHBIMH paHee B XoJie u3ydeHus nucuuruinH: "MudopmaTnka u uHGOpMAIIMOHHBIE
TEXHOJIOTHH B XUMHUH ', "Obmass u Heopranumyeckas xumusa"', "AHanmuTuyeckas Xumug',
"KBaHToBass MexaHuKka 1 kBaHToBasg xXxumud", "CTpykTypHas U KommbloTepHas xumus', "dusndeckas
xumus", "Oprannueckas xumus'", "Kpucramnoxnmus".

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpy ocBOGHUHU TUCHMITIIMHBI (POPMUPYIOTCS CIIEAYIOIIME KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

a) npodeccuonanbHble (I11K):

[1K-1 cnocobeH miaHupoBaTh pabOTy U BBIOMpATh aJEKBAaTHBIE METOJIbl PEIHICHHUS HAy4HO-
UCCIIEIOBATEIbCKUX 33734 B BBIOPaHHOW OOJIACTH XMMHHU, XMMHUYECKOW TEXHOJIOIMU MJIM CMEXKHBIX C
XAMHEN HayKax.

3.2. [lepeyens NJIAHHPYEMBIX Pe3yJbLTATOB OOy4YeHHs] MO AMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKeHNs (POPMHUPYyeMBbIX KOMIIETEHIUI
B pe3ynbraTe 0CBOCHMS TUCHUIUIMHBI O0YYarOIIUICs TOJIKEH:
3HATh: OCHOBBI KBAaHTOBOW MEXAHHMKH M KBAHTOBOM XHMMH I KPUTHYECKOI'O aHAIIM3a JIMTEPATyPHBIX
JaHHBIX U PE3YyJIbTATOB COOCTBEHHOTO HCCJICA0BaHNs, COBPEMEHHBIC METO/IbI KBAHTOBO-XUMHNYECKUX pacy€TOB U
MCETOJUKH HUHTCPIIPETAIUN WX PE3YJIbTATOB IJIA paSHOO6paSHBIX KJIAaCCOB XUMHUYECCKHUX COCZII/IHCHI/H‘/'I, OCHOBHBIC
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0COOCHHOCTH ¥ BO3MOXXHOCTH COBPEMEHHBIX MPOrpaMM JUIsi KBaHTOBO-XUMHUYECKUX PACUETOB, CIIOCOOBI W
METOIBI TTOVCKa HHpOpMaH B 31eKTpoHHBIX 0azax NIST, SDBS, BSE u 0anke kpuctamiorpa@uiaecKux JaHHBIX
CCDC, METOIMKYy COCTaBJICHUS IJIaHA WCCIICIOBAHUM Ha OCHOBE aHAIM3a JUTEPATypPhl 10 CPOPMYIHPOBAHHOMN
TEMaTHKEe, METOJUKY BhIOOpAa BAPUAHTOB PACUETOB I KBAHTOBO-XUMHYECKOTO HCCIICIOBAHHS, OCOOCHHOCTH
CTPYKTYpBI OPTaHHYECKUX ME30TCHHBIX MOJIEKYJ, B3aUMOCBSI3b UX XUMHYECKOTO CTpOeHHUs co cBoiicTBamu KK,
O0COOCHHOCTH HOMEHKIJIATYPhl OPTrAaHUYCCKUX KaJTAMHUTHBIX TEPMOTPOITHBIX ME30TCHHBIX COCTUHCHHIA.

YMeTh. aHAIM3MPOBATh HAYYHYIO JIMTEPATYpy C II€JIbI0 BhIOOpA HAIMpPABJICHUS WCCICIOBAHUS 10
npejyiaraeMoil TeMe; BBINOJTHITh WCCIEIOBAHUS CBOWCTB MOJICKYJSIPHBIX CHCTEM METOJAMH KOMITBIOTEPHON
XUMHH.

HmeTh: mNpakTUYECKUE HABBIKMA BBIMIOJHCHHUS PACYCTOB CBONCTB MOJICKYJ pa3HBIMH KBaHTOBO-
XUMHYECKUMH METOJaMH{; HaBBIKM KPaTKOTO M Pa3BEPHYTOrO OIHUCAHHS PE3YJIbTaTOB TEOPETHUCCKOTO
UCCIICIOBAHUS, BBISBICHHBIX 3aKOHOMEPHOCTEH U OCOOCHHOCTEH B psJlaX HCCICAYEMbIX COCIWHCHUMN;
HpaKTI/I‘ICCKI/Iﬁ OIIBIT HCCICAO0BaHUA CBOHCTB MOJICKYJIAPHBIX CHUCTEM MCTOdaMU KBAaHTOBOM MeEXaHUKH H
KBaHTOBOM XHUMUH, OIBIT BBIMIOJIHCHHA PACUCTOB rCOMETPUICCKOI'0 CTPOCHUA, 4YaCTOT KOHG6aHPII71 " DJICKTPOHHBIX
XapaKTEPUCTUK MOJIEKYJI KBAHTOBO-XUMHUECKUMH METOIaMH Pa3HOTO YPOBHSL.

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

4.1. Conep:xkaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTBHIO 3aHATHII JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00yYaIOUIErocs Mo IUCIUILUINHE
yKa3aH B y4eOHOM IIJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Bunpl 3aHatuid, ux @DOpMBI TEKYILETO
1w/ Paznensr (Tembl) e 00BEM (B ak.qacax, 1o KOHTPOJISL YCTIEBAEMOCTH (110
JIACHUTUINHBI 3 ouHOU opMe 0OyUueHns) ouHOH popme 0OyUdeHN)
=
8 3aHATus 3aHATus .
HOTO TUIIA CKOT'O THIIa arTecTraluu
1 IToaroToBUTENBHBIN dTAM: 10 4 11a0.3. CobeceoBaHue: BXOIHAsA
(3HaKOMCTBO C OpraHu3anuen JIMaTHOCTHKA OOIIMX 3HAHUI
Hay9IHO-HMCCIICIOBATEIHCKOM 10 XUMUU

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

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

3 [paktuueckuii (uccnenoparensckuit) | 10 20 na6.3 | CormacoBaHue C 3a/laHHEM,
aTan O3HAKOMJIEHHE C METOJJUKAMH

paboThl Ha 000PYIOBAHUH.

4 Cucremarn3zanus U aHaJIU3 10 30 na6.3 | [IpOTOKOJIBI BHITOJIHEHHBIX
TMMOJIYYCHHBIX JaHHBIX OKCIICPUMEHTOB.

5 IToaroToBka oTUeTa MO MPaKTUKE. 10 10 na6.3 | CornacoBaHue JaHHBIX U
Hanucanne otueta. Odopmienne BBIBOZIOB oT4eTa. [loaroroska
MPe3eHTaIHH. MIpe3eHTalNHU. 3aluTa

PE3yIbTATOB.

Hroro 3a cemecTp: 90 3a4eT ¢ OIICHKOH
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4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMILIMHBI M0 pa3iesam (TeMmam)

1) IloArOTOBUTENBHBIN OTaml, BKIOYAIOIIMA WHCTPYKTaX IO TEXHUKE O€30MacHOCTH,
03HAaKOMJIEHHE C paboyeil mporpaMMon AUCIUILINHBL.

2) TeopeTnueckuii sTam:

- pabota ¢ yueOHOW muTEpaTypod (METOABbl KBAHTOBO-XMMHUYECKHX pPACUETOB, OCHOBHBIC
KOHIIETIINH U CITIOCOOBI PaCYETOB, MTPOTPAMMBI JIJIsi KBAHTOBO-XUMHUYECKHX PACUETOB U BU3YyaTH3aI[UU MX
pe3yJbTaTOB, METOJMKA BBIMOJHEHUS KBAaHTOBO-XMMHMYECKHX pAcueTOB M aHalIHM3a IOJTYYCHHBIX
pe3yJbTaTOB, CAMMETPHS B XUMHUH, OCHOBBI TEOPUH KUJAKOKPHUCTATIINIECKOTO COCTOSIHHSI, 0COOCHHOCTH
B3aMMOCBSI3U CTPYKTYphI U cBOMCTB KK coenrHeHui, HOMEHKJIaTypa KalaMUTHBIX TepMOTponHbIX KK,
ocHOBHBbIe MeToAbl uccieaoBanus KK, BO3MOXHOCTM KOMIBIOTEPHOM XUMHUU TpPU H3YUYECHUU
Me30MOP(HBIX COSTUHEHUN);

- pabora 6a3amu ganubeix (SDBS, NIST, KemOpumxckas 6a3a kpucramuiorpa@uyeckux JTaHHBIX U
zp.)

- paboTa ¢ POCCUMCKUMHU U MEXKIYHAPOAHBIMUA HAYUYHBIMH ITEPUOANIECCKUMHU U3IaHUSIMHU.

3) [IpakTuueckwuii stam:

- MIOCTAHOBKaA IIeJIeH 1 3a/1a4 MPAKTUYECKOT0 ITaIa;

- TPOBEJCHHE KBAHTOBO-XMMHUYECKHX pPACYETOB T€OMETPUYECKOTO0 M 3JIEKTPOHHOTO CTPOCHHS
MOJICKYJT (Ha IPEMEpe MOJICKYJI ME30T€HOB, TM00 UX CTPYKTYPHBIX MPEIICCTBEHHUKOB), HCCIICA0OBAHNE
CTPYKTYPHOM HEXECTKOCTU UCCIIETyeMbIX 00BEKTOB, MOMCK BO3MOXKHBIX KOH()OPMEPOB, pacueT 4yacToT
KoJieO0aHUH M TOCTPOSHUE TEOPETUYECKOTO KOJEOATETHLHOTO CIIEKTPA, pacdeT IICKTPOHHOTO CIIEKTpa
MOTJIONICHHUS] M UCIycKaHus, BbimonHeHue NBO-ananuza pacrpeneieHusi 3JI€KTPOHHON IUIOTHOCTH B
MOJIEKYJIE.

4) CucreMaru3anus U aHAJIW3 MOTYYeHHBIX JaHHBIX. OQopmileHre oTyeTa.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[lepeuerr  WHPOPMAIMOHHBIX  TEXHOJOTHHA,  HMCHOJB3YEMBIX  TMPU  OCYIIECTBICHUU
00pa3oBaTeNbHOTO IMpoliecca MO TUCIUIUIMHE: TEXHOJIOTWHM CMellaHHoro oOydeHus. B mporecce
MPENoIaBaHusl JUCHUIUIMHBI HCIOJB3YIOTCSI TEXHOJOTMHM TMPOOJIEMHOr0 OOy4YeHHUs, JIMYHOCTHO-
OpPUEHTHPOBAHHBIE TEXHOJIOTMM, a TaKXe IMPOEKTHAas, PpEUTUHIOBasi, TEXHOJIOTUS pa3BUTHUSA
KPUTHYECKOTO MBITIUICHHSI; METOJIbI JIUCKYCCHH, TPYNIOBONM PaObOTHI M PEIIEHUs CUTYAIlMOHHBIX 3aj1ad,
«nebdaTe.

6. YueOHO-MeTOAMYeCKOe 00ecneYeHne CaMOCTOSITeIbHOM PadoThl 00y4aroLuXcst

[Ipu camocrositensHOM pabore (CPC) cTymeHTam mpeasiaraeTcsi MCMOIb30BaTh MaTepuaibl U
JUTEPATypy U3 JOCTYIHBIX 3JEKTPOHHO-OMOIMOTEUHBIX CUCTEM U Pa3IMYHBIX AIEKTPOHHBIX PECYPCOB.

Ha mepBoM BBOITHOM 3aHATHU 110 AUCIUIUTHHE CTYACHTOB 3HAKOMST C IMTOPSIKOM OCBOEHHS BCETO
Kypca, a TaKKe IOCIEJ0BATENIbHOCTBIO MPOXOKICHHUS MPAaKTHUKyMa W HpPOBEAEHUS J1abOpaTOPHBIX
3aHsaTHil. Ocoboe BHMMaHUE YAENseTcs MOAPOOHOMY pa3bsicHEHHI0 MeToAuku nposeneHus CPC mo
JUCLUIUIMHE, a TaKKe TEXHUKE O€30MacHOCTU MPH BBHIMOJIHEHUHM CTYJCHTAaMH HCCIEI0BATENbCKON
paboThl. BemoHsieTcst pa300p OCHOBHBIX 0COOEHHOCTEW MPOBEACHUST KOMIIBIOTEPHOTO SKCIIEPUMEHTA
a Tak e pa30op THIIOBBIX OIIMOOK Mpu 0O0paboTKe MoNydyeHHOro wmarepuana. IlogpobHo
paccMaTpuBaeTcs: MpaBUiia HAlMCAHUS JUTEpaTypHOro 0030pa, MOpsSAOK opopMileHUs TpadudecKon U
pacyeTHOM wyacTell NOJYYEHHOTO 3a/laHusl, YKa3bIBAaeTCs Ha TMPABMWIIBHOCTh HAMMCAHUS BBIBOJIOB
pa3BEpHYTOro XapakTepa.

MeTtoanueckuii MaTepuan 1o 00ecrne4eHnIo0 CaMOCTOATEIbHOM paboThl CTYAE€HTOB IPUBOJUTCS B
npunoxenuu | k PIL.
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7. XapakTepuCTHKA OLEHOYHBIX CPEICTB /I TEKYILIero KOHTPOJISI YCHeBAeMOCTH H
NMPOMEKYTOUHOH aTTecTAMU 00YYAIOIIMXCS M0 JUCHUIJINHE

KonTtponms 3a XO0IOM TNPOXOXKACHUS MNPAaKTUKyMa IO  OKCHEPUMEHTAIBHOH  XUMHH
OCYILIECTBIISICTCS:

- ©)KCHEIeTbHBIMHI KOHCYJIBTAIUSAME CTYJEHTA C TIPEIo/aBaTeieM;

- IPOBEPKOH TperoaaBaTesieM BeAeHHs Ja00paTOPHOTO KypHaia 1 OOPMICHHEM OTUYETOB,;

- BBICTYIUICHUEM CTYJICHTOB 10 TEMAaTHKE Pa0OThI B paMKaxX 3aKIFOYUTEILHOW KOH(PEPEHIMH I10
JTUCITUTLTAHE.

K 3amure pe3ynbTaToB MPOX0XKICHHS MMPAKTHKYMa CTYICHT MPEICTABIISICT OTYET U JIAOOPATOPHBIN
KypHaI (JIHEBHUK TMPOXOXKICHHS TMPaKTUKyMma), TJe 3apUKCUPOBAHO €KEAHCBHOE IPOBEICHUE
KOHKpPETHOU paboThI - 40 GamioB

[Tpu 3ammTe pe3yiabTaTOB MPOXOXKIACHUS MPAKTUKYMa CTYACHT TOTOBUT  WJLIIOCTPAIIMOHHBIN
marepuan (mpeseHtanuss B PowerPoint), orpaxaromuii OCHOBHBIE IOJYYCHHBIE PE3YJIbTAThI
(JuTepaTypHBIA 0030p, TEOPETUYECKasl YacTh, PE3yJbTaThl KBAHTOBO-XMMHUYECKUX PACUCTOB), JC/IaeT
nokaa (TPOJODKUTENBHOCThIO He Oosiee 10 MHHYT), B KOTOPOM H3JIaraeT MOJTyYEHHbIC PE3YJbTaThl,
JAaeT WX HMHTEPIPETAINIO, 3a4UTHIBACT BBIBOJBI. 3aTEM CTYICHT OTBEYACT HA BOMPOCHI MO TEMATHKE
pab6otsl (60 6amioB).

Meronudeckue yka3aHUs 10 OpPraHU3alud U OCOOSHHOCTH O(GOPMIICHHS OTYETOB HAXOJSATCS B
npuioxenuu 2 k PI1 B pazaene «DoH]T OLIEHOYHBIX CPEICTBY.

3a4er MoyydaroT CTYJCHTHI, HaOpaBime Oojee 55 6aIoB 3a ceMecTp, BHIIOJIHUBIINE IPOTPaMMY
NPaKTUKyMa, TOJYYHMBIIUE TIOJOXXKHUTEIBHYIO OICHKY TIpU 3alllUTe pe3yJbTaToB OTYeTa WU
MOJIOKHUTEITHHBIA OT3BIB O padoTe.

Crynentsl, HaOpaBiIue MeHee 55 0auioB 3a CEMEeCTp, HE BBIMOJIHHUBIIME IPOTPAMMY IMPAKTHKYMa,
MOJTYYMBIITUE OTPUIIATEIBHBIA OT3BIB O padOTe WM HEYAOBICTBOPUTEIBHYIO OILCHKY IPH 3aIIUTe
0TYEeTa, MOJIYYalOT OLICHKY «HE 3a4TCHOY.

8. YueOHO-MeTOIMUYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUITUHBI
OcHoBHas nuTeparypa:

1. Benpunckuit P.B. KBantoBas mexanuka [DnekTpoHHBbIH pecypc] : yueOHuk / Benpunckuit 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 [ DIeKTpOHHEIN pecypc] : yaebHoe mocobue / Eppemon 10.C.
— M.-bepnun: Hupekr-Menua, 2015. — 457 c. Pexum JOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=273446

3. Kpamennnun B.M. KBanToBas xuMMs M KBaHTOBas MEXaHMKa B IPUMEHEHUM K 3ajadaM
[DnexTponHbIi pecypc] : yuedHoe ocodue / Kpamenunun B.U. , 'azenayp E.I'. , Ky3smuna JI.B. —
KemepoBo: KemepoBckuii rocymapctBeHHblii yHuBepcurer, 2012. — 56 c. Pexum pocrtyna:
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 JOCTYyIIa:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/fedorov_2018.htm/view

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

3. Cubararymmaa A.M. Opranuzaius TPOEKTHONM ¥ HAYYHO-UCCIICOBATEIHCKON ACSITEIbHOCTU
[DnexTpoHHbIH pecypc]: yuebHoe mocobue/ Cubararymmmaa A.M. — Homxkap-Ona: IToBomkcKuit
roCyJapCTBEHHBIN TEXHOJIOTMYECKU I 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 nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:

Cucrema 5SJEKTPOHHOM MOAJCPKKU 00pa3oBareIbHOTO mporecca «MoW — YHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHbie 0a3bl JAaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIC CHCTEMBI:

ObC «YHuBepcuterckas OubanoTeka onaitny Www.biblioclub.ru

DnextponHas oubnuorexa MBI'Y _http://lib.ivanovo.ac.ru

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

baza jaHHBIX GU3MKO-XMMHYECKUX XapakTepuctuk coequnenuit NIST https://webbook.nist.gov/

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

baza nanHbIx 0a3ucHBIX HaOopoB https://www.basissetexchange.org/

Cucrtembl noricka HayuHou uHpopmaruu: http://elibrary.ru/; http://www.sciencedirect.com/

Caiit Hay4yHoro okypHaina <«OKuakwe KpHCTAIBI W HMX NPAKTUYECKOE HCIIOIb30BAHUEH
http://nano.ivanovo.ac.ru/journal/

Caiit HayuHoTrO XypHana «KypHan ctpykrypHO# xumuun» https://jsc.niic.nsc.ru/

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u LibreOffice, untepuer-06paysep Internet Explorer, Moit yHuBepcurer,
porpaMMBbI JIJIsl KBaHTOBO-XUMHYEeCKUX pacuetoB Gaussian-03w, HyperChem; KemoOpumkckas basza
Kpucrammorpapuuecknx Jlamapix CCDB; mnporpamMma BH3yalM3alid  pe3ylIbTaTOB  KBaHTOBO-
xuMHuueckux pacueroB Chemcraft Lite.

9. MatepunajbHO-TeXHHYeCKoOe o0ecnedeHue T CIUTIIHHBI

Y4eOHble ayIUTOPUH:

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJs H
MIPOMEKYTOYHOU aTTECTAIlMH ¢ KOMIUIEKTOM CHEIHaI3UPOBAHHON yueOHON MeOeln U TeXHHYECKUMHU
CpeAcTBaMu O0y4YEHHS;

JlaGopaTopusi, ocHaleHHas: 1ab0paTOPHBIM 000PYTI0OBAaHUEM, KOMIUIEKTOM CIIEIIHAIM3UPOBAHHOM
yueOHOI Mebenu 1 TEXHUYECKUMU CPEICTBAaMH 00ydeHUsl.

[TomenieHne ansi CaMOCTOATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEIHAIN3HPOBAHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs! K ceTu «VHTepHeT» H
obecneuenueM gocryna B D1OC.

JleMoHCTpanmoHHOe 00OpYJOBaHUE W Yy4eOHO-HAIIAAHBIE MOCOOUS JUIA 3aHATUH JIEKIIMOHHOTO
TUNa, 00ECTICYNBAIOIINE TEMATHUECKUE HILTIOCTPAIIUH:


http://biblioclub.ru/index.php?page=book&id=68397
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OcHoBHas npodeccuoHanbHas oOpazoBareibHas MporpaMma
04.05.01 ®yngamenTanbHask U IPUKIAAHAS XUMHUS
(OyHnnameHTambHAS U IPUKIIATHAS XHUMUS)

ABTOpP(bI) padoyeil MporpaMMbl JUCHUIJIMHBI: JOLEHT Kadeapsl GyHIaMEHTATBHON 1
IPUKIAIHON XxuMuH, K.X.H. Penopos M.C.

[IporpamMa paccMOoTpeHa W yTBepKIeHa Ha 3acemaHuu Kadeapbl (yHIaMEHTaIbHON
npukinaaHor xumuu 31 aBrycra 2021 r., mpotokos Ne 1.

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.II. Kycrosa

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 T.I1. Kycrosa

(moamnuce)




