denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIIETO 00pa30BaHUS
«Cankr-IlerepOyprckuii TocynapCTBEHHBIM XUMUKO-(apMaIleBTUICCKUN YHUBEPCUTETY
MunuctepcTsa 3apaBooxpanenust Poccuiickoit denepanyun

@aKynbTeT NPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB

Kadenpa dbusndeckoit u KOITOMTHOW XUMUHU

Moanucaro undpposoit noanucsio: Ore0Y BO CNXDY

MWH3PABA POCCUN

DN: 1.2.643.100.4=120A37383133303435383735,

email=yulia.ilynova@pharminnotech.com,

1.2.643.3.131.1.1=120C323334373034313835353638,
1.2.643.100.3=120B3131373433353935393730, 4 CaHkT-leTepbyprckuin
1.2.643.100.1=120D31303337383238303239303037, . [OCYAAPCTBEHHBIA  XUMUKO-
title=MpopekTop no yuebHoit pabote, o=OrOY BO CNXDY L hapMaLleBTMUECKMii YHUBEpCUTET
MUWH3[PABA POCCUW, street=YJ1 MIPO®ECCOPA MOMOBA,
JOM 14, INT A, I=CaHkT-lMeTepbypr, st=78 r. CaHKT-
MNetep6ypr, c=RU, givenName=t0nus MeHHagbeBHa,
sn=MnbnHosa, cn=Pre0Y BO CMX®Y MUH3APABA POCCUN
[ata: 2023.07.25 11:33:22 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

B1.B./1B.03.03 ONITHYECKHWE METO/Ibl B ®PU3HUYECKON XUMUU

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Tpoduns noaroroBku: [Ipon3BOACTBO TOTOBBIX JIEKAPCTBEHHBIX CPEICTB
®opMmbl 00yUYeHHS: OYHAS

KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

I'on HaGopa: 2023
Cpoxk nosy4eHus: 00pa3oBaHMs: 4 roga
O0BeM: B 3aUETHBIX €IUHUIIAX: 3 3.€.

B akageMuueckux yacax: 108 ak.4.
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Pa3padoruukmu:
JlouieHT kKadeapsl GU3NIecKoit 1 KOJUIOUTHOW XUMHH, KaHIUaT
xumuueckux Hayk Yyxno A. C.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noaroroBku 18.03.01 Xumudeckass TEXHOJIOTHSI, YTBEPKIACHHOTO MPUKA30M
Muno6pnayku Poccuun ot 07.08.2020 Ne 922, ¢ ydyeroM TpyaoBBIX (YHKIUH NpodecCHOHATBHBIX
CTaHJapTOB: "Crnenuanuct 1O TNPOMBINUICHHOH ¢dapManmuu B 00JacTH  UCCIICAOBaHHUN
JIEKapCTBEHHBIX CpeAcTB", yTBepkIeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432m;
"CrienuanucT 1O MPOMBIIUICHHON ¢apMaluu B OOJACTH KOHTPOJS KayecTBa JIEKAPCTBEHHBIX
cpencTB”, yTBepxkIeH npukazoM Muntpyna Poccun or 22.05.2017 Ne 431n; "Cnenmanucr no
NPOMBIIIJICHHON (apManuu B 00JacTH MPOU3BOACTBA JICKAPCTBEHHBIX CPEICTB", YTBEPXKICH
npukazoM Muntpyna Poccum ot 22.05.2017 Ne 430m; "CroenyaiucT 0O BaaWugaldu
(xBasnpukanuu) GpapmMaeBTHIECKOro MPOU3BOACTBA", yTBEpXkIeH npukazoM Muntpyaa Poccun ot
22.05.2017 Ne 434n; "CpoenmamucT HO NPOMBINUICHHOW (apManuu B 00MacTu oOecredeHus
KauecTBa JIEKAPCTBEHHBIX CPEACTB", yTBEpXkAEH mIpukazoM MuHtpyna Poccunm ot 22.05.2017 Ne
429n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HANTMYUN)
opraH
1 Kadenpa 3aBeyIOIHi Pagun M. A. Paccmorpeno | 19.04.2023, Ne 8
(buzuIecKoi u kadenpoii,
KOJIJIOMTHOM PYKOBOZIMTEIb
XUMUHU MoJIpa3ieeHus,
peanu3yromero
OIl
2 | Meroguueckas | Ilpencenarens bacesuu A. B. CornacoBaHo 04.05.2023
KOMUCCHS METOANYECKON
YI'CH 18.00.00 | komuccuun/coBer
a
3 Kadenpa OTBeTCTBEHHBIN bacesuu A. B. CornacoBaHo 04.05.2023
IIPOMBIIUICHHOU 3a
TEXHOJIOTUH | 00pa3oBaTelbHy
JIEKapCTBEHHBIX | IO MpOrpammy
MpenaparoB
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opraH
1 (bakynpTeT Hexan, KygBaesa E. B. CornacoBaHo 04.05.2023
MIPOMBILIUIEHHOW | PYKOBOJIUTEIb
TEXHOJIOTUH MOJIpa3CICHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHallu3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VK-1.5 PaccmarpuBaeT u mpejaraeT BO3MOYKHbIE BADUAHTBI PEIICHUS TIOCTABICHHOMN 3a/1auH,
OLICHUBAs UX JTOCTOMHCTBA U HENOCTATKU

3name:

VYK-1.5/389 3Hath menu M 3a7aud ONTHYECKUX METOAOB aHAM3a B IIPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB, ITyTH M CIIOCOOBI X PEIICHUS

VYK-1.5/3110 3HaTh COBpEMEHHOE COCTOSIHUE PA3BUTHUS ONTHUECKUX METOIOB aHAIN3a

VK-1.5/3012 3Harh 25eMEHTHl KBAaHTOBOW XHMHH, MO3BOJISIONINE HHTEPIPETUPOBATH
Pe3yabTaThI CIIEKTPAIbHBIX UCCIETOBAHUIMA.

VK-1.5/3013 3Harh OCHOBHBIC 3aKOHBI ONTHYECKHE SBICHUH, MPUMEHSICMBIX
buznyeckoil XuMHUen 11t u3ydeHus: PU3UKO-XUMHUUECKUX CUCTEM.
Ymems:

YK-1.5/YM1 YMeTh NpUMEHSTh 3HAHHE ONTHYECKUX METOIOB aHAJIHM3a B MPOU3BOJCTBE
JIEKapCTBEHHBIX CPEJCTB ISl pelIeHHUs MPOPECCUOHATNBHBIX 3a7a4

VYK-1.5/YM7 VYMeTp UpOBOAUTH pPACUYETHl M COCTABIATH OTYET O pe3ynbTarax
IIPOBEJCHHOI0 KCIIEPUMEHTA

VYK-1.5/¥Ym11 YmeTh onieHUBaTh BO3MOXXHOCTh U 3(PPEKTUBHOCTh NPUMEHEHHUS T€X WIH
UHBIX ONTHYECKMX METOAOB JUId aHamu3a (PU3MKO-XMMHYECKUX TIPOLIECCOB U
OMOXMMHUYECKHUX TPOIIECCOB.

VK-1.5/YMm12 YMeth ucnonb3oBaTh GU3HMYECKUE SBICHUS (ITOTJIONIEHUE, TTPEIIOMIICHHE,
paccesHMEe, OTpPaKEHHE CBETa) Ui aHalu3a OWOXUMHYECKHX U OIpEIeIICHUs
(U3UKO-XUMHUECKHUX CBOICTB

VYK-1.5/¥YM13 VYMeTh UCHONB30BaTh COBPEMEHHBIC MPHOOPHI ISl  ONpeesICHUs
(U3UKO-XUMUUECKUX XapaKTePUCTUK,  KaK MCXOJHOTO CBIPbsi, TaK H TOTOBOM
HPOIYKIIHH.

2. Mecro aucuuminHbl B cTpykrype OII

Huctumnuaa (Monyns) b1.B.JIB.03.03 «Ontuueckne MeToasl B (PU3UIECKONH XUMUM» OTHOCHUTCS K
dbopMupyemMoli yyacCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH YacTh 00pa3oBaTeIbHON MPOTrpaMMbl U
n3yyaercsi B cemecTtpe(ax): 4.

[IpeniecTByroue TUCUUIUTMHBI (TPAKTUKK) O CBA3SIM KOMIIETEHLIUH:
b1.0.14 AranuTHdecKas XUMUS;
b1.B.03 Unxenepnas rpaduka;
b1.0.05 Uudopmaruka;

b1.0.02 Maremaruka;

b1.B.07 OcHOBBI aBTOMaTH3MPOBAHHOIO IPOEKTUPOBAHUS DJIEMEHTOB TEXHOJIOTHYECKOIO
000pyIOBaHUS;

b51.0.08 OcHoBBI TEOpHY BEPOSATHOCTH U MATEMAaTUUECKON CTATUCTUKU;
b1.B.JIB.02.01 ITpunoxenue TuHEHHON anreOpsl JUIsl pelIeHUsT TEXHOJIOTHYECKUX 3a/1a4;
b1.0.13 ®usndueckas XuUMus;
b1.B.JIB.02.02 YncneHHbIE METOMBI;
[Tocnenyromue TUCUUIIIUHBI (IPAKTUKH) 110 CBA3SM KOMIETEHIIUI:
b1.B.JIB.06.02 buoTtpanchopmanus JIeKapCTBEHHBIX BEIIECTB;
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b1.B.JIB.06.03 Beaenue B hapmMakonoruo;

b1.0.29 Metponoruueckoe obecrnieueHre hapMarieBTUIeCKIX MPONU3BOICTB;

Bb3.01(1) IToaroToBka K 3aIIMTe U 3alIUTa BBITYCKHOW KBATH(DPUKALMOHHON PabOTHI;

b1.0.18 Craructuueckue MeToabl 0OpaOOTKH JAaHHBIX C HMCIOJIB30BAHMEM IPOTPAMMHOTO
oOecrieueHus;

b1.B./1B.03.01 ®u3nueckue 0OCHOBBI AU3aiiHA MOJIEKYJT;

b51.0.22 ®unocodus;

b1.B.JIB.03.02 [{udposbie ycTpoiicTBa M3MEPEHHUS, KOHTPOJISI M YIIPABICHUS;

B mporecce u3ydyeHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(GECCHOHAIBHON NesITeTbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbIx PI'OC BO u obpaszoBarenbHOIM
IIPOrpaMMON.

3. O0bem AMCUMIVIMHBI U BUABI Y4eOHO# padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nennbl, TeMbl JUCHUILIMHBI H BUAbI 3aHATHIA
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Pasznen 1. Ontuveckne metoast | 108 6 2| 12| 24| 64| VYK-15
B pu3MYecKol XUMUH
Tema 1.1. Ucropusi, 00beKT 22 2 4 6 10
M3y4YeHUs, OCHOBHBIC 3a/1a4U U
pazaensbl GU3NIeCKON XUMHUU.
DJeMEeHTHI KBaHTOBON XUMUHU.
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Tema 1.2. [longpuzanus Bemectsa | 14 1 2 6 5
B 2JIEKTPUYECKOM I10JIE.

Tema 1.3. B3aumopeiicTBue 19 2 4 6 7
M3IIyYEHUS C BEIIECTBOM.

Tema 1.4. DneMeHTBI 53 1 2 2 6| 42
CTaTUCTUYECKOU TEPMOJUHAMUKH.

HUroro 108 6 2 12| 24| 64

4.2. Conep:kaHue pa3aejioB, TeM JUCHHUILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. Onmuueckue memoowl 6 puzuueckoil Xumuu

Tema 1.1. Hcmopus, obvekm u3yuenus, OCHOBHble 3a0ayu U pazoenvl QuU3UYeCKOU XUMUU.
Dnemenmol K6AHMOBOU XUMUU.

Hctopusi, OOBEKT H3y4eHHUS, OCHOBHBIC 3aJaydl W pas3aeibl (PU3NYECKOH XUMHH. JIEMEHTHI
KBaHTOBOM XMMHH. OCHOBHBIE CBOWCTBAa KBaHTOMEXaHMYECKMX cHcTeM. Omeparopsl U HX
NpUMEHEHHE Uil  OIpenesieHUus] (HU3MKO-XUMHUECKUX BenuuuH. YpaBHenue Illpeaunrepa.
[TpocTeifie KBAaHTOMEXaHUYECKUE CUCTEMBL. DnekTpoH. Audpakius snekrponoB. AtoMm. CTpoeHue
aroma. IlnanerapHast mozenb. DnekTpoHHble opOutanu Kondurypauums atomoB. DHepreTHdeckas
auarpamMma  atoma  XuMuyeckas — cBA3b.  OCHOBHbIE ~ BHMJABI ~ XUMHYECKOHM  CBSI3M.
OnexrpoorpunarenbHocTb. [llkana [TonuHra. DneKkTpudecKuil JUIob.

Texymui KOHTPOJIb

MunnmaneHbll | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OTIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asuTt Gamn
Tect 5
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 10
ColecenoBanue 60 90

Tema 1.2. HOJZ}ZPMS'CZI/[M}Z eeujecmed 6 JJIeKMpuU4ecKom noiie.

[Tonsipuzanust BemiecTBa B AJEKTpUUECKOM Tojie. JlManekTpuyeckas MPOHHUIIAEMOCTh BEIECTBa.
Monekyna. CummeTpust MoJiekyi. COCTaBIISIONIIME YSHEPTUN MOJIEKYJIbI. DHEPTeTHUECKas JuarpaMmma
Mostekynbl. KonmebarenbHabie Monbl. MeXMOeKysipHOE B3auMoeicTBue. O000IIEHIE COCTOSHUM.

Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Gamn
Tect 5
Pedepar 60 110
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 8
CobecenoBanue 60 90

Tema 1.3. Bzaumooeticmaue uznyuenuss ¢ 6euyecmseom.

B3aumoneiictBue usnyuyenus c BemecTBoM. lloctymar bopa. OOumime cBeneHus o0 aTOMHBIX U
MOJICKYJISIDHBIX CHEKTpax. BHIBI BHYTpUMOJEKYISPHOTO IBMXKEHUS. Uucno cremeHeld cBOOOIBI.
KoneGarenpHble M BpamiarelbHble CTENEeHW cBOOOABI. [IpaBHiIO BBIUMCIIEHUS CTENEHEH CBOOOJBI.
KoneGarenbubie Monel. HopmanbHble Konebanus. MomnekynspHast criekTpockonusi. CreKTpaibHble
obnactu. MHdpakpacHoe n3nyyeHue.

Texymui KOHTPOJIb
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MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbl .
YCTEIIHBINA Oai Oain
Tect 5
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
CobecenoBanue 60 90

Tema 1.4. Dnemenmol cmamucmuueckol mepmoOUHAMUKU.

MUKpPOCKONTMYECKOE OMUCAHUE CUCTEMbl METOJAaMM KJlacCUUeCKoM MexaHuku. KanoHuueckoe
pacnpenenenue [u66ca. TepmomnHamuyeckas BEpOSTHOCTh. CBSI3b TEPMOIWHAMUYECKON Be
BEPOSITHOCTH M SHTPOMHUHU. DJIEMEHTbl CTAaTUCTUYECKOM TepMoauHAMUKU. COBpPEMEHHBIE METOMbI
ONPENEIICHUS] TEPMOIUHAMUYECKNUX BEJIMYMH.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
Tect 5
Jloknaz, cooOlieHme 60 110
[Tocemenne yueOHbBIX 3aHATHH (OLITEHO-PEUTUHTOBAS CUCTEMA) 6
CobecenoBanue 20 30

4.3. Conep:xaHue 3aHATHII CEMHUHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. KoncyabTauuu B nepuoa TeopeTnyeckoro ooyueHus (6 4.)
Paszjnea 1. OnTuueckne MeToabl B pusnyeckoid xumuu (6 4.)

Tema 1.1. Uctopusi, 00bEKT M3y4YeHUsI, OCHOBHBIC 3a7a4d M pa3lenbl (PU3NYECKON XMMHUU.
DneMEeHThbl KBaHTOBOM XUMHUH. (2 4.)

1. Koncynpranus o HopsiiKy BBIIOTHEHUS! CAMOCTOSTENIbHON paOoThI
Tema 1.2. [Tomsipusarus BemecTa B 3JeKTpudeckoM mose. (1 4.)

1. Koncynpranus o HopsiiKy BHIIOTHEHUS! CAMOCTOSTENIbHON paOoThI
Tema 1.3. B3aumoneiicTBue u3mydeHus ¢ BemecTBoM. (2 4.)

1. Koncynpranus o HopsiiKy BHIIOTHEHUS! CAMOCTOSTENIbHON paOoThI
Tema 1.4. DneMeHTHI cTaTHCTHYECKON TepMoauHaMuku. (1 4.)

1. KoHcynpranys 1o nopsiiKy IpoxXoxkAeHUs IPOMEKYTOYHON aTTecTalun

4.4. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.
Ounas popma 00yuenusi. KOHTAaKTHBIE Yachl HA aTTECTAIMIO B Nepuox 00ydyeHus (2 4.)

Paszjnea 1. OnTuueckne MeToabl B pusnyeckoid XumMum (2 4.)

Tema 1.1. Uctopusi, 00bEKT M3y4YeHUsI, OCHOBHBIC 3a7a4d M pa3lenbl (PU3NYECKON XMMHUU.
DeMeHThI KBAaHTOBOM XUMHHU.

Tema 1.2. [Tonsipuzanus BemecTBa B AJIEKTPUUECKOM TOJIE.
Tema 1.3. B3anmoneiicTBrE U3Ty4YE€HUS C BEIIECTBOM.

Tema 1.4. DieMeHTHI CTAaTUCTHYECKON TEPMOAUHAMUKH. (2 4.)
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4.5. Conep:xaHue 3aHATHH JEeKIIHOHHOI0 TUIA.

Ounas ¢gopma odydenns. Jlekuuu (12 4.)
Paznen 1. Ontuveckue Metoasl B pusndeckoi xumun (12 v.)

Tema 1.1. HUctopus, oObEKT M3y4YeHHS, OCHOBHBIC 3aJaud U pa3ieiibl (PU3NUECKON XUMHH.
DneMEeHThI KBaHTOBOW XUMHH. (4 4.)

1. Wctopus, OOBEKT HM3y4YEHUsS, OCHOBHBIC 3aJauyu MU Ppa3aeibl (HU3NICCKON XUMHUHU. DIIEMEHTHI
KBAaHTOBOW XUMHH.
2. YpaBuenue lpenunrepa. Judpakaus snekrpoHoB. OCHOBHBIE BUIBI XHMHUYECKOU CBSI3U.

Tema 1.2. [Monsipusanusi BemecTa B 3JIEKTPUUYECKOM 1ode. (2 4.)

1. IMonspusamus BellecTBa B AJMEKTpUUYECKOM mose. J(uanekrpruyeckas MPOHUIIAEMOCTh BEIIECTBA.
CocTaBnsgrone SJHeprur MOJIEKYJIbl. MexXMONEKYIIPHOE B3aUMOICHCTBHUE.

Tema 1.3. B3aumopeiicTBue u3mydeHus ¢ BemecTBoM. (4 4.)

1. BzaumogeiictBue nsnydenus ¢ BemectBoM. [loctynar bopa.
2. OOmmue cBeneHUss 00 arOMHBIX M MOJIEKYJSIPHBIX crekTpax. HopmanbHble KoneOaHMS.
MonekynsipHas criekrpockomnusi. Criekrpanbhblie oOnactu. MHppakpacHoe n3nyueHue.

Tema 1.4. DieMeHTBI CTATUCTHYECKON TEPMOAUHAMUKH. (2 4.)

1. MI/IKpOCKOHI/I‘-IeCKOQ OIIMCaHHuEC CHCTCEMbl MCETOdaMU KJaaccuueckor MexaHuku. CBs3b
TepMOI[I/IHaMI/I‘-IeCKOI\/'I BC BCPOATHOCTH U SHTPOIINH. DNEeMEHTHI CTaTUCTUYECKON TCPMOJANHAMUKH.

4.6. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. [lpakTnueckue 3ansrus (24 4.)
Paznen 1. OnTtuyeckue MeToabl B pusndeckoi xumun (24 4.)

Tema 1.1. Uctopus, oObEKT M3y4YeHHS, OCHOBHBIC 3aJaud U pa3ieiibl (PU3NUECKON XUMHH.
DneMeHThI KBaHTOBOW XUMHH. (6 4.)

1. BomHoBbIe cBoiicTBa Marepuu. BomHoBas ¢ynkums. Ilpocteitmme oOBEKTHI € BOJTHOBBIMHU
cBoiicTBaMu. Jludpakiiys 71E€KTPOHOB.

2. Nudpakuus SJIEKTPOHOB KaK METOJA HccienoBaHus (pu3ndeckoil xuMuu. BOIHOBBIE CBOWMCTBa
anekTpoHa. BonmHa ne bpoiisia. DnekTpoHHass MUKPOCKOIHS

Tema 1.2. [Tomsipusarus BemecTBa B 3JEKTPUIECKOM 1mode. (6 4.)

1. Arom. Ilnanerapnast monenb. OpOuranu. DHepreTuueckas auarpamma atoma. ['umoresa bopa.
ATOMHas CIEKTpOoCKonHUs. Buibl aTOMHOM CIIEKTPOCKOIIUY.

2. CHeKTpOCKONHsSI 3MHUCCHOHHAs M CHEKTpOCKomust abcopOumoHHas. TeopeTHueckue OCHOBBI
Ka4e€CTBEHHOI'0 Y KOJIMYECTBEHHOIO aHAJIN3a B @aTOMHOM CIIEKTPOCKOIINH.

Tema 1.3. B3aumopeiicTBue uznmydenus ¢ BemecTBoM. (6 4.)

1. Xumuueckas cBs3b. [Ipuanun bopua — Onenreiimapa. Hopmansabie konebanus. KonebarenpHbie
Monpbl. [lormomenue ceeta monekynoi. MudpakpacHoe nznmyderne. MoseKyisipHasi CIIEKTPOCKOITHS.
2. OcHoBHass wyactora momomeHuss u obeprona. KomeOanus ckeneTHble H  KOJeOaHHS
XapaKTepUCTUYECKUX TpyIIl. TeopeTuueckue OCHOBBI KAYECTBEHHOTO M KOJIMYECTBEHHOTO aHAIM3a.

Tema 1.4. DieMeHTHI CTAaTUCTHYECKON TEPMOAUHAMUKH. (6 4.)

1. DOnemeHTBl CcTaTHUCTUYECKOW TepMOAMHAMUKHA. COBpPEMEHHBIE METOJbI OnpenencHus
TEPMOAMHAMUYECKUX BEJINYMH.
2. 3aBepiarouiee 3ansaTue. [IpocnynmBanue 10Kk1a10B, OTBETOB Ha BOIIPOCHI.

4.7. Conep:kaHue caMOCTOAITEJIbHOI PadOThI 00yYAKOIIUXCS

Ounas ¢popma o0yuenunsi. CamocrosiTesibHast padota crygeHrta (64 4.)
Paznen 1. OnTtuveckue MeToabl B pusndeckoin xumuu (64 4.)

Tema 1.1. HUctopus, oObEKT M3y4YeHHS, OCHOBHBIC 3aJaud U pa3ieiibl (PU3NYECKON XUMHH.
DneMeHThI KBaHTOBOM xumud. (10 49.)

1. IToaroroBka K TeKyIeMy KOHTPOJIIO 3HAHUI U TPOMEKYTOYHOM aTTeCTallu
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Tema 1.2. [Tonsipuzanusi BemecTBa B 3JIEKTPUUYECKOM 1ode. (5 4.)

1. IToaroroBka K TeKyIeMy KOHTPOJIIO 3HAHUI U TPOMEKYTOYHOM aTTeCTalllu
Tema 1.3. BzaumopeiictBue uznydenus c BemectBoM. (7 4.)

1. IToaroroBka K TeKyIeMy KOHTPOJIIO 3HAHUI U TPOMEKYTOUHOM aTTeCTaliu
Tema 1.4. DneMeHTBI CTATUCTHUECKON TEPMOAUHAMUKH. (42 4.)

1. IToaroroBka K TeKyIeMy KOHTPOJIIO 3HAHUI U TPOMEKYTOYHOM aTTeCTalllu
2. IloaroroBka pedepara
3. [ToaroroBka mokiazaa ¢ mpe3eHTaluei mo reme pedepara

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

Ipomesxcymounas ammecmayus: 3avem, Yemseepmoiti cemecmp.

[IpomexxyTouHass arTecTanus MPOBOIMTCS B BHIE 3adyera. 3adeT MpoBOIUTCI B  (opme
cobece0BaHus 10 BOIIpOcaM OuieTa 3aueTa.

[Topsimok mpoBenieHus 3a4era:

1. 3aueT mpoBOAMTCA B MEPHUOJ TeopeTHUecKoro oOyuenus. He momyckaeTcst mpoBeneHUe 3aueTa Ha
MOCIEIHUX AyAUTOPHBIX 3aHATHUSIX.

2. llpenonaBarenb NMPUHUMAET 3a4eT TOJBKO MPU HAJIWYMKM BEAOMOCTH M HaJUIekKalluM 00pazoM
o OpMIIEHHO 3a4ETHON KHUKKH.

3. Pe3ynbrar 3aueTa 0OBSIBISCTCS CTYIEHTY HETIOCPEACTBEHHO MOCTIE €r0 CIauH, 3aTeM BBICTABIISACTCS
B BEJIOMOCTh M 3a4ETHYIO KHIXKKY CTyAeHTa. [lonoxkuTenbHas OIEHKa 3aHOCSATCS B BEJOMOCTb U
3a4eTHYI0 KHUKKY, HEY/IOBJIETBOPUTEIbHAS OLIEHKA MPOCTABISETCS TOIBKO B BeZoMOCTH. B ciydae
HESIBKU CTYACHTA JJIs CJaYM 3a4eTa B BEIOMOCTH BMECTO OLICHKH JICIAETCs 3aMUCh «HE SIBHIICS.

B pamkax orBeTa Ha OWMJIET CTyAEHT OTBEYaeT Ha Bompochl Omiera. IlpenogaBarens uMeeT mpaBo
3aJ1aBaTh 00y4YaIOUIEMYCsl TOTIOTHUTEIbHBIE BOIIPOCHI.

MaxkcuMaabHOE KOJTM4eCcTBO 0alyioB 3a ycTHOe cobecenoBanue — 400 6amioB

Kputepuu ouneHku 3auera:

«He 3auTeHo» (Hmke 600 6amioB);

«3auteHo» (ot 600 6amnoB no 1000 G6amos);

Ecnu mo utoraMm mpoBenEéHHOM MPOMEXKYTOUYHOM aTTecTaluy XOTs Obl OHA M3 KOMIIETEHIIMHA HE
chopMHupoBaHa Ha YpOBHE TpeOOBaHMU K IUCHUIUIMHE B COOTBETCTBUM C 00pa3oBaTeNIbHON
nporpaMMmoil  (pe3ysabrarbl  00y4aroIlerocsi He COOTBETCTBYIOT KpPUTEPUIO C(HOPMUPOBAHHOCTH
KOMIETEHIUH ), 00y4JaIOIIeMyCsl BHICTABIISCTCS OILICHKA «HE 3aU4TCHOM.

6. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas tumepamypa

1. benses A.Il., Kyuyk B.W. ®usnveckas u KoUIOMJHAS XUMHS [DIEKTPOHHBIN pecypc]: -
Mocksa: I'SOTAP-Menua, 2021. - 816 - Pexum JloCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

2. benseB A.Il., Uyxno A.C., baxonauua JI.A., I'pumina B.B. @u3nyeckas v KOJUIOMAHAS XUMMUSL.
3agauHuk [DnexkTpoHHbIN pecypc]: - MockBa: [DOTAP-Meana, 2018. - 288 - Pexxum goctyna:
https://www.studentlibrary.ru/book/ISBN9785970446843.html

3. bense A.Il. ®usnueckas U KOUIOMAHAsA XUMUS. PYKOBOJACTBO K NPAaKTHUUYECKUM 3aHATHIM
[OnektponHbil pecypc]: - MockBa: I'DOTAP-Menua, 2021. - 368 - Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785970457344 .html

Jlononnumenvuas numepamypa
1. JIsmukos 1O. C., bynaro M. ., bomto B. U., Kpauyn C. B. 3agauauk mo Gu3HKO-XUMHUYIECKUM
MEeToAaM aHajin3a [ DIEeKTPOHHBIN pecypc]: - M.: Xumus, 1972, - 271 c.
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2. Kyuyk B. U., Imurpuea U. b., EsctparoBa K. U., CxkBopuoB A. M., baxonauna JI. A,
[uxeesa JI. B. JlaGoparopHblii TPaKTUKYM O (PU3NYECKON U KOJITOMTHONH XUMHUH [ DIEKTPOHHBIN
pecypc]: - U3nanue 2-e usz., ucnp. u nepepad. - Cankr-IletepOypr: M3n-so CIIXDA, 2008. - 104
C.

3. Uyxno A. C., baxonnuna JI. A., I'pummun B. B., benseB A. II. Tounsle u npubiamKeHHbIE
METONbI pacyera TerIoBbIX 3(P(EeKTOB B TEPMOIMHAMUKE XUMHUYECKUX PEaKIHi [DIeKTpOHHBIN
pecypc]: - Cankr-IletepOypr: U3a-so CITX®DA, 2014. - 128 c.

4. Ctpombepr A. I., Cemuenko JI. [1. ®dusnueckas xumus [DneKTpoHHBIA pecypc]: - M3manue
6-e u3m., crep. - Mocksa: Beicias mkona, 2006. - 527 c.

6.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. http://www.iprbookshop.ru - 9BC IPR BOOKS : anekrponnas 6ubnuoreunas cuctema / OO0
Kommnanus «A# [Iu Ap Menuay., m.pea. E. A. borareipeBa. — [CapatoB|

6.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecnieueHust peaan3aluy JTUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMITJIEKT IPOTrPaMMHOTO
obecrieuenuss (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacCHpOCTpaHsIeMOe U
munensuondoe I10, B T.u. MS Office.

[IporpamMmMHOe oOecrmeueHue AJsi afanTaluud 00pa30BaTENbHBIX PECYPCOB ISl OOyYAIOIIUXCA W3
YKCJIA JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3[JOPOBBSI:

ITporpamma sxpanHoro gocryna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSM, BKITIouasi web-0pay3epsl, IOYTOBbIe KIHEHTHI, IHTepHET-MecCeHKEPhl U O(hUCHBIE
nakeTbl. BecTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib11oro
yrcaa OpaillIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTb aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIep:KKa OpaiiIeBCcKOro BBOAA JJIS JHCIIJIEeB ¢ OpaitieBckol kiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.
Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

6.4. CnienuaJjbHbIe NOMELCHUs, 1a00PaTOPHH U J1a00paTOpHOe 000py10BaHUe
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Jlns obecrieueHusl peanu3aluy TUCHMILIMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000pYI0BaHKE, 00CCIICYMBAIOIICE A TAI[MIO IEKTPOHHBIX U
IIeHaTHBIX OGpaSOBaTCJIBHBIX pPECypCoB IJId 06y‘IaIOH_[I/IXC}I N3 4YucCiia JuMl C OIrpaHUYCHHBIMU
BO3MO)KHOCTSIMU  3/IOPOBbs, HAOOpPBI JIEMOHCTPALMOHHOTO OOOpYIOBAaHUS W Yy4eOHO-HAIIISTHBIX
MOCOOUH MO CIHCKY.

O6opynoBanue 00IIETO HA3HAYCHHS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMEIUA-TIPOEKTOP, FKPAH, KOMIIBIOTED IJIsl YIIPABICHUS) -
U1 IPOBEEHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSATHH.

KomnbroTepHslit kiacc (¢ BbIxogoMm B Internet) - ans opraHuzanuy CaMOCTOSATENBHOW paboThI
00y4Jaromuxcs.

OO6opynoBanue, OOECIEUMBAIONICE AANTAUI0 DICKTPOHHBIX M TIEYaTHBIX O00pa30BATEIbHBIX
pecypcoB Ui 00ydaromMXCs U3 YKCIA JIUMI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10pOBBS (MECTO
pa3MeleHus - yueOHO-METOANYECKHUI OT/IeIN, yCTaHABIMBACTCS 110 MECTY NMPOBEACHUS 3aHATHH (Ipu
HEOOXOIMMOCTH)):
VYerpoiictBo mopraruBHoe s yBenumueHuss DION OPTIC VISION - mnpeana3zHadeHo Jist
O0y4YaroILINXCsl ¢ HApYIIEHHEM 3PEHHS C IIeNbI0 YBETMUEHHs TEKCTa U MoJ00pa KOHTPACTHBIX CXEM
n300paKeHUS;
DOneKTpoHHBIN py4yHOIl BuaeoyBennunutens Bigger D2.5-43 TV - npennasHaueHo A 00ydaromuxcs
C HapYILLIEHUEM 3PEHHUS [UIsl YBEIMUEHUS U UTEHUS IJIOCKOIIEYaTHOIO TEKCTA;
Pagnoxnace (paauomukpodoH) «Coner-PCM» PM-6-1 (3aymHblii MHAMKTOP) - TOPTaTHBHAS
3BykoBasi FM-cucrema s oOyd4aromuxcsi C HapylIEHHEM CilyXa, YAyd4llaromias BOCHpPUSATHE
rOJIOCOBOM MH(pOPMALIUH.
y4eOHbIC TTOMEIICHHS

Hoyt6yx Lenovo IdeaPad B5010 - 1 mT.

[Ipoextop Beng MS504 - 1 mt.

7. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

B xome peanuzanmu y4eOHOro mporecca IO IUCHUIUIMHE TPOBOMATCS Y4YeOHbBIC 3aHATUS H
BBITIOJTHACTCA CaMOCTOATCIIbHAsA pa60Ta. Ilo BOIIpOCaM, BO3HUKAOIMIUM B MPOICCCC BLIITOJHCHUA
CaMOCTOSITENIbHOW PabOThI, MPOBOMSATCS KOHCYJIBTALIUH.

Jlnst opraHu3alii W KOHTPOJS CaMOCTOSTENBHONW pabOThl OOYyYaIOUIMXCS, a TaKKe MPOBEICHHS
KOHCYJIBTallu{ PUMEHSIOTCA HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=2071

Koncynsruposanue: http://edu.spcpu.ru/course/view.php?id=2071

Kontpons: http://edu.spcpu.ru/course/view.php?id=2071

Pa3memenune yueOHbIx Marepuanos: http://edu.spcpu.ru/course/view.php?id=2071

Y4eOHO-MeToaYeCKOe 00eCTIeUeHHE:
1. Yyxno A.C. Ontudeckue MeTonbl B (PU3MYECKON XUMHH : AJIEKTPOHHBIN Yy4eOHO-METOINYECKUN
komriekc / A.C. Uyxno; ®T'BOY BO CIIX®DY Munzapasa Poccun. — Cankr-IletepOypr, 2018.—

Tekct AIIEKTPOHHBII /l OU1OC CIIX®Y : [caitT]. - URL:
http://edu.spcpu.ru/course/view.php?id=2071. — Pexxum goctyma: [Uisi  aBTOPU30BAaHHBIX
MOJIb30BATEIICH.

2. bensies, A. I1. ®uznueckas u koutouaHas XxuMus. [IpakTukym oOpaboOTKH SKCIEpUMEHTAIbHBIX
pe3ynpTaTtoB [DIEeKTpOHHBIN pecypc] : yueO. mocobue / A. Il. bensieB. —DNeKTpOH. TEKCTOBBIS
nanuele. — MockBa : I'DOTAP-Memua, 2015. — 112 c¢. — Pexum pgoctymna
http://www.studentlibrary.ru/book/ISBN9785970434864.html. — 3aru. ¢ sxpaHa.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus
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Koncynpranuu B mepuoJ TEOPETUYECKOro OOy4YeHMs MpeaHa3HAueHbl Ui Pa3bsCHEHUS MOpsIKa
BBITIOJTHEHHSI CAMOCTOATEIHLHON PaOOTHI M OTBETA Ha CIIOKHBIE BOIPOCH! B U3yUEHUU JTUCLUUTUIHHBI.

Jlexyuu

Jlexumu npeaHa3zHaueHsb! 11 COOOIIEHNs 00yUYaroUMMCs HEOOXOAUMOTO JIJIsl U3YUYESHHUS! TUCIUTUIUHBI
o0beMa TEOpEeTHUECKOro Marepuana. B paMkax Jekuuil mperojaBaTesieM MOTYT peau30BbIBATHCS
CIIeyIOIe HHTEPaKTUBHBIE 00pa3oBaTeibHbIE TEXHOJOTHMH: TUCKYCCHsS, JIEKIHS C OLIMOKamH,
BHJICOKOH(EPECHITUS, BEOMHAD.

IIpaxmuueckue 3anamus

[IpakTueckue  3aHATUS ~ OPEIyCMaTpPUBAIOT  MPUMEHEHHE  MpenojaBareieM  pa3IndHbIX
MHTEPAKTUBHBIX 00pa30BaTeNbHBIX TEXHOJIOTUN U aKTUBHBIX (hopM O0OyuyeHHs: AUCKYCCHS, JETI0Bast
WUrpa, KPYIIBIM CTOJ, MUHU-KOHpeEepeHIus. TeKymmii KOHTPOJb 3HAHWM OCYIIECTBISCTCS Ha
MPAKTHYECKUX 3aHATUAX U MPOBOAUTCA B (popme:

ColecenoBanue

Kpartkas xapakTepucTuka OIICHOYHOTO CpEACTBA: MpPEACTaBIsieT COO0OM CpeacTBO KOHTPOJS,
OpraHM30BaHHOE KaK CIelalibHas Oecena mpernojaaBaTelis ¢ 00y4arolMMcsl Ha TEMbI, CBSI3aHHBIE C
M3y4aeMOUN JTUCIUIUIMHOW, M PACCUMTAHHOE Ha BBIACHEHHE OObeMa 3HAHWUW OO0ydYaromerocs Io
OTIpe/IeTICHHOMY pa3fielly, TeMe, mpolieMe U T.11.

[IpencraBieHne OLEHOYHOTO CPEACTBAa B OLIGHOYHBIX MaTepuajax: BOIPOCH MO Temam/pasienam

IIUCIATUINHBL
Tect
Kparkas XapaKTepUCTUKA OLIEHOYHOT'O cpelncTBa: MIPEICTABIISICT co0Ooi CUCTEMY

CTaHJapTU3UPOBAHHBIX 33JaHUMN, MO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUsT YPOBHS
3HAHUI ¥ YMEHUU 00yJaroIerocs.

[IpencraBieHne OIEHOYHOTO CPEACTBA B OILICHOYHBIX MaTepuaiax: coeruduKkanus 6aHKa TeCTOBBIX
3aJaHul

Jloknana, cooOmenus

Kparkas xapakrepucTHKa OLIGHOUHOTO CPEICTBA: MpeACTaBIseT co00il MPOAYKT CaMOCTOSITENbHOM
paboThl CTyIEeHTa, MPEACTaBISAIONINI c0o00M MmyOIMYHOE BBICTYIUIEHHE 110 MPEACTABICHUIO
MOJTyYEHHBIX pe3yabTaToB pelieHus orpeeIeHHOM y4eOHO-MTPaKTHYECKOii,
y4eOHO-HCCIIeT0BATEHCKOM MITH HAYYHOW TEMBI.

[IpencraBieHne OIIEHOYHOTO CPEACTBA B OLICHOUHBIX MaTepuaiax: TeMbl JOKIAJI0B, COOOIIEHUH.
Pedepara

Kpatkas xapakrepucTHKa OLIGHOUHOTO CPEICTBA: MpEACTaBIsAeT co00il MPOAYKT CaMOCTOSITENbHOM
paboTHI CTy[EeHTa, MPEICTABISAIONINI OO0 KpaTKoe M3I0KEHHE B MUChbMEHHOM BHUJE MOJy4YEHHBIX
pe3yabTaTOB TEOPETHUECKOTO aHaIN3a ONpeAesIeHHON Hay4yHOH (yueOHO-UCClIe0BaTeNIbCKOM) TEMBI,
IJie aBTOP PACKPBIBACT CYTh UCCIEyEeMOM MPOOIeMbl, MPUBOIUT PA3IMYHbIE TOUKH 3PEHHUS, a TAKKe
COOCTBEHHbBIE B3IJISA/IbI HA HEeE.

[IpencraBieHne OIIEHOYHOTO CPEICTBA B OLICHOUHBIX MaTepuaiax: TeMbl pedepaToB
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