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Teopusi XUMHYeCKOH CBSA3H
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CocraBieHa Ha OCHOBAaHHHU y4eOHOTO IIaHa:

18.03.01 XUMHNYECKA TEXHOJIOT' 1, 18.03.01-5XT-25-1.pIX npo¢uias XuMudeckast TEXHOJIOTHSI HOBBIX MaTepPHAJIOB,
yrBepxkaerHoro YuensiM coperom HUTY MUCHC B cocrase cootBercTByromieir OITOIT BO 30.05.2024, mporokon Ne 4-24

VrBepxaena B cocrase OIIOIT BO:

18.03.01 XMUMHWYECKA S TEXHOJIOI' VIS, npoduns Xumudeckas: TEXHOJIOTHS HOBBIX MaTepHANIOB, YTBEPKAECHHONH YUEeHBIM
coserom HUTY MUCHUC 30.05.2024, npotokost Ne 4-24

Pa6ouas nporpamma o1o0peHa Ha 3aceJaHuU

Kadenpa ¢puznyeckoii xumuu

Iporoxkoi ot 14.05.2024 1., Ne11-23/24

PyxoBonutens nonpasnenenus Canumon A .



1. HEJIX OCBOEHUA

1.1|enu ocBOEHUS JUCLMILUINHBI - UCIIOJIB30BaTh OCHOBHBIE METO/IbI TEOPUU XMMHYECKHX CBA3EH JIS pacyeTOB HEPTHU
B3aUMOJIEUCTBH B T€TEPOIIOSIPHBIX M TOMEOIOJISIPHBIX MOJIEKYJIaX, SHEPIHU KPUCTAIUTMYECKOH PEIIETKU TBEPBIX TEI, CHII
U 3HEPIHU MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS MOJIEKYJ MEX 1y cOOOW M TBEpAbIMH TeJIaMH. Y METh HCIIOJIb30BaTh B
pacueTax CHpaBOYHYIO JIMTEPATypy O CBOMCTBAX MOJIEKYJ M KPUCTAJIJIOB.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBbI

Biok OIT: [51.B

2.1 TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4al0LIerocsi:

2.1.1 |KomrougHast XuMus

2.1.2  |KoMmo3uiroHHbIE MaTepHaNIbl: CTPYKTYPa, CBOMCTBA, TPUMEHEHUE

2.1.3 |Mero/p! UCCIICOBAHUS MATEPUAIIOB

2.1.4 |MeTo/pl KOHTPOJIS U aHAJIM3a BEIECTB

2.1.5 |Merposorus, cTaHIapTH3aUs ¥ TEXHUUECKHE U3MEPEHUS

2.1.6 |OO6mas xuMuuecKkast TEXHOJIOTHS

2.1.7 |TIpou3BOACTBEHHAS IPAKTHKA MO MOITYYEHHIO PO(ECCHOHATIBHBIX YMEHHUIT U OITbITA MTPO(ECCHOHAIBHOI AESTEIBHOCTH

2.1.8 |®a30BbIe paBHOBECHS U CTPYKTYpOOOpa30BaHHE

2.1.9 | Ou3HKO-XUMHsI IOJHUMEPOB

2.1.10 |AHamuTHyecKass XMMUS

2.1.11 |[Texnuka HU3UKO-XUMHUUECKOTO IKCIIEPUMEHTA

2.1.12 [Kpucramnorpadus

2.1.13 |MaremaTuueckas CTaTUCTHKA U aHAJIA3 JAHHBIX

2.1.14 [Meroas MaTemaTnueckoi HU3NKU

2.1.15 [Teopernueckas MexaHHKa U OCHOBBI TEOPUH YIIPYTOCTH.

2.1.16 |YueGHas npakTHKA IO NOJYYEHHIO IEPBUYHBIX NIPO(ECCHOHATIBHBIX YMEHUH

2.1.17 |Dwusuka

2.1.18 |Dusnueckas XumMus

2.1.19 [OnekrporexHuxa

2.1.20 |MaremaTuka

2.1.21 | Xumus

2.1.22 |WupopmaTiKa U OCHOBBI UCKYCCTBEHHOI'O HHTEIIEKTA

2.1.23 |Vmxenepnas u koMmrploTepHas rpadurka

2.1.24 [TIpouecce! monyyenus 1 00pabOTKH MaTEepHAIIOB

2.1.25 |Ananutnyeckas reoMeTpus

2.2 JAucuuniaunel (MOIyJa4) U NPAKTHKH, AJIs1 KOTOPBIX OCBOEHHE JAHHON JUCUHUIIMHBI (MOAYJIsl) HEOOX0AMMO KaK
NpenecTBYIonee:

2.2.1 |KommbroTepHble METO/Ib! B (GU3NUECKON XUMUU

2.2.2  |Meronbl HU3NKO-XMMHUUECKUX UCCIICTOBAHHIM

2.2.3 MOZ[GJII/IpOBaHI/Ie XUMUKO-TCXHOJIOTHYCCKUX MPOLECCOB

2.2.4 |Hopwms! u npaBuia opopmienus BKP

2.2.5 |IoaroroBka K npolLexype 3alyThl ¥ 3alIUTa BHITYCKHON KBaJTH()UKAIIMOHHON PabOTHI

2.2.6 |lIpempouruioMHas IpaKTHKA JJIsl BEIOJHEHHS BBITYCKHOW KB (HUKAIIMOHHOMN paboThI

2.2.7 |TepMmonuHaMMKa CIOXKHBIX CUCTEM

3. PE3YJIbTATBI OBYYEHUS 11O JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIMSAMMH

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTH4eckne, pusnyeckue, GU3NKo-XxuMHYeCKHe, XHMHYeCKHe MeTO/Ibl, TPUMEHSTh
3HaHusA GYyHIAMEHTAJbHBIX HAYK /ISl pelIeHHsI 32124 nNpodeccHOHAIbLHOI 1eATeIbHOCTH

3HaTh:

OI1K-2-31 matemaTnueckue, pusndeckue, PU3MKO-XUMHUECKIE, XHMHUECKHE METO/IbI

OIIK-4: Cnoco0en o0ecnnedyuBaTh NpoBeeHNe TEXHOJIOTHYECKOr0 Mpolecca, HCnoab30BaTh TEXHUY eCKUe CPeIcTBA IS
KOHTPOJISI MAPAMETPOB TEXHOJIOTHYECKOT0 NMPoIecca, CBOICTB ChIPbS W TOTOBOM MPOAYKIINH, OCYIIECTBJISITh H3MEHEeHHe
napaMeTpoB TEXHOJOTHYECKOT0 NMPoIecca MPH H3MEHEHUH CBOICTB ChIPbSl, IOHUMATH NPUHIIUNIBI PAGOTHI COBPEMEHHBIX
HHPOPMATMOHHBIX TEXHOJIOTHIl M HCIOJIH30BATh UX JIJIsl pelieHus 3a1a4 NPodecCHOHAILHOI eATeIbHOCTH, TPOEKTHPOBATH
U pa3padaTbIBaTh MPOAYKIHIO, IPOLECCHI H CHCTEMBbI

3HaTh:

OI1K-4-31 TexHHUYECKHE CPEACTBA JUIs KOHTPOJISI MapaMeTPOB TEXHOJIOTHYECKOTO Npoliecca,

OIIK-4-32 coBpeMeHHbIe HH)OPMAIIHOHHBIE TEXHOJIOTHH

OIIK-1: Cnocoben n3yyaTb, aHATU3UPOBATH, HCIOJIb30BATh MEXAHM3MbI XHMHYECKHX PeaKIuii, MPOUCXOASIIIMX B
TeXHOJIOTHYECKHUX NMpoleccax U OKPY:KAaoleM MHPe, OCHOBBIBAsSICh HA 3HAHMUSX O CTPOEHUH BellecTBAa, IPUPOe XMMUYECKOil
CBSI3U U CBOHCTBAaX Pa3jIMYHBIX KJIACCOB XUMHUYECKHUX JIEMEHTOB, COeIMHEHN i, BEIIECTB M1 MATEPHAJIOB, OCYIIECTBJIATH
MO/eJMPOBaHUE, AHAJIN3 U IKCIIEPHMEHTHI B 1eJIAX NPOBEACHH AeTAJbHOI0 MCCJIeI0BAHNA 15 PeLleHUs 32124 B
npogeccnoHaJILHOMN 00J1aCTH

3HaTh:

OI1K-1-31 MexaHH3Mbl XUMHYECKHX PEAKINH, TPOUCXOSIIUX B TEXHOJIOTHYECKUX MPOIIECCaX M OKPYKAIOIIEM MUPE




YK-1: Cnioco0eH ocymiecTBJISITh OUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HH(OPMAIlMU, YMeHHe AHAJTH3UPOBAThL IPOLECChI U
CHCTEMBI C HCNO0JIb30BAHHEM COOTBETCTBYIOLIMX AHATUTHYECKHX, BLIYHCIUTEIbHBIX H IKCIIEPHMEHTAIbLHBIX METO/I0B,
NPUMEHSITh CHCTEeMHBbIH IOAX0/ VISl pellieHHUs IIOCTABJICHHbIX 3a/1a4

3HaTh:

VK-1-31 mporecchbl ¥ CHCTEMBI C HCTTOIB30BAHHEM COOTBETCTBYIOIINX AHATUTHIECKHIX, BEIYUCIUTENHHBIX M OKCIIEPHMEHTAIBHBIX
METOJIOB

OIIK-2: Cnoco0eH ucnoab30BaTh MaTeMaTH4ecKue, pusnieckne, PU3NKO-XUMHYECKHe, XUMHYeCKHe MeTObl, IPUMEHSATH
3HaHusA PyHIAMEHTAJbHBIX HAYK /ISl PelIeHHsI 32124 NpodeccHoHAIbLHO 1eATeIbHOCTH

YMeTb:

OIIK-2-Y 1 ucnonp30Bath MaTeMaTuieckue, Guandeckue, GU3HKO-XUMHUUSCKUES, XUMHICCKUE METOTbI

YK-1: Cnoco0eH ocylmecTBJISITh IOUCK, KpUTHYECKUIT aHAIU3 U cMHTe3 HH(OpMAalH, yMEHHE AHAJIU3HPOBAThH NPOLECChI U
CHCTEMbI C HCI0JIb30BAHUEM COOTBETCTBYIOIIUX AHAJTHTHYECKHUX, BHIYUCIHUTENbHBIX H IKCIIEPUMEHTAJILHBIX METO/10B,
NPHUMEHATh CHCTEMHBIH II0AX0/ 11 PeIleHHs MOCTABJIEHHBIX 32124

YMeTb:

VYK-1-Y1 ucnons3oBarh TIPOUCCChI U CUCTEMBI C UCIIOJIb30BAHUEM COOTBETCTBYIOIINX aHAJIUTHYICCKUX, BBIYUCINUTCIbHBIX U
OKCIICPUMCHTAJIBHBIX METOJI0B

OIIK-1: Cnoco6eH u3y4aTb, aHATU3UPOBATH, HCNOJIH30BATh MEXAHM3MbI XHMHYECKHX PeaKluii, MPOUCXOAsIIMX B
TeXHOJIOTHYECKHUX NMPoIeccax H OKPY:KaoleM MHPe, OCHOBBIBAsSICh HA 3HAHUAX 0 CTPOEHHH BeleCTBA, MPUPOIe XUMHYECKOH
CBSI3U U CBOHCTBaX Pa3jIMYHBIX KJIACCOB XUMHYECKHX 3JIEMEHTOB, COeJUHEHHI1, BEIECTB U MATEPHAJIOB, OCYIIECTBJISIThH
MO/IeJIMPOBaHHE, AHAJIN3 U IKCIEPUMEHTHI B LeJISIX MPOBEAEHNS 1eTAJbHOI0 HCCJIe0BAHNUSA A5 PelleHusl 32124 B
npodeccHoHATbHOI 001acTH

YMeTb:

OITK-1-V1 ucnonp30BaTh MEXaHU3Mbl XUMHUYECKHX PEAKIMIA, TPOUCXOSAIINX B TEXHOJIOTHUYECKUX MPOIIECCaX M OKPYIKAIOIIEM MUPE

OIIK-4: Cnoco0eH o0ecnneyuBaTh NPOBeeHNE TEXHOJOTHYECKOr0 MPolecca, HCN0JIb30BaTh TEXHMYeCKHe CpeACcTBa s
KOHTPOJISA IAPAMETPOB TEXHOJIOTHYECKOT0 MPOLecca, CBOMCTB ChIPbS M TOTOBOI MPOAYKIMH, OCYIIECTBJIATH H3MEHEHHE
napaMeTpoB TEXHOJIOTHYECKOro NMpouecca Mpu U3MEeHEeHUHU CBOICTB ChIPbf, TOHUMATH NPUHIHMILI PadoTHI COBPEMEHHbBIX
MH(OPMANMOHHBIX TEXHOJIOTHIi M MCMOJIB30BATh HX /IJISl pelleHu sl 32124 NPo(decCHOHATbHOM AesITeJIbHOCTH, POEKTHPOBATH
M pa3padaTbIBaTh MPOAYKIHIO, IPOLECCHI H CHCTEMBI

YMeTb:

OIIK-4-Y1 obecrieyrBaTh MPOBEJCHNE TEXHOIOTHYECKOTO IPOLIECCa, HCIOIb30BATh TEXHUYECKUE CPEICTBA JJISI KOHTPOJIS
[apaMeTPOB TEXHOJIOTMUECKOro IpoLecca

Baagers:

OITK-4-B1 coBpeMeHHBIMH HHPOPMAITHOHHBIMH TEXHOJIOTUIMHU

OIIK-1: Cnoco0eH u3y4aTb, aHATU3UPOBATH, HCMOJH30BATH MEXAaHU3MbI XHMHYECKHX PeaKIHii, MPOUCXOISIIINX B
TEeXHOJIOTHYeCKHX Npoleccax U OKPY:KalolieM MHPe, OCHOBBIBASICh HA 3HAHMUSX 0 CTPOEHHH BellecTBa, NPUPOJe XMMHYeCKOii
CBSI3H U CBOIiCTBAX Pa3JIMYHBIX KJIACCOB XUMHYECKHUX JJIEMEHTOB, COeIMHEHHI{, BelIeCTB U MATEPHAJIOB, OCYIIECTBIISITh
MOJeJIMPOBAHNe, AHAJIU3 U IKCIIEPHMEHTHI B LeJIsIX NIPOBe/leHUs JeTATBLHOI0 HCCIeJ0BAHUS /15 pellleHUs 3a1a4 B
npodeccHoOHATbHOMH 00J1aCTH

Baagern:

OIIK-1-B1 wmexaHM3MaMi XMMHYECKUX PEAKIUH, MPOMCXOISAIIMX B TEXHOJOTHYECKHX IIPOLIECCaX U OKPYKAIOLIEM MHUPE

YK-1: CriocodeH ocymiecTBIAsATh HOUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HH(opManuy, yMeHHe AHAJU3HPOBATH NPOLECChI U
CHCTEMBI € HCII0/Ib30BAHHEM COOTBETCTBYIOIIUX AHATHTUYECKHX, BHIYHCIUTEIbHBIX H IKCIIEPHMEHTAJILHBIX METO10B,
NPUMEHSITh CHCTEeMHBIH MOAXO/ VISl pelleHHs MIOCTABJIEHHBIX 3a/1a4

Baagern:

YK-1-Bl AHAIUTUYCCKUMU, BHIYUCIIUTECIbHBIMHU U SKCIIEPUMCHTAJIbHBIMH METOAaMU

OIIK-2: Cnoco0eH ncnoabp30BaTh MaTeMaTH4ecKne, pusndeckne, QU3NKO-XUMHYecKHe, XHMUYeCKHe MeTOAbI, IPUMEHSATh
3HaHuSA PYHIAMEHTAJIbHBIX HAYK /ISl PellIeHHsI 32124 NPo(decCHOHAIbLHOI NeATeIbHOCTH

Baanernb:

OIIK-2-B1 3HaHusIMU QyHIaMEHTAIBHBIX HAYK

4. CTPYKTYPA U COJEPKAHHME

Kon HaumenoBanmue pa3nesioB u | Cemectp | Yacos | @opmupyembie |Jlutepatypa u| Ipumeyanne | KM | Beimoan
3aHATUSA TeM /BHJ 3aHATHSA/ / Kypc HHIMKATOPBLI | 3. pecypchl sieMble
KOMIICTCHIU I padoTsl

Paszgen 1. Monnas cBsi3b B
reTeponoApPHbIX MOJIEKYJIaxX
U KpHCTAJIAX

1.1 Beenenune. Tunesl xumMudeckoi 7 2 OIIK-4-31 OIIK | JI1.1J12.1J13.1
CBSI3U. OHEprus CBS3H B -4-Y1 OIIK-4- 21
TETEPOTONISIPHON 32 OIIK-4-B1
MOJIEKYE. DIEKTPOOTpULIaTeN OIIK-2-31 OITK
BHOCTH -2-V1 OIIK-2-

/JTex/ B1 OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 VK-
1-31 YK-1-V1

YK-1-B1




1.2

Pacuer sHepruu cBsi3u B
reTepoNoIIPHOI MOJIEKYIIe
Mp/

OIIK-4-31 OIIK
-4-y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

1.3

DHepruu CBSI3H B HOHHBIX
KpHCTaJUIax. JHEeprus
00pa30BaHKs HOHHOU
KPHUCTAJUTMYESCKON PEIISTKH.
Vpasuenne Kamycrtunckoro
/JTex/

OIIK-4-31 OIIK
-4-y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-B1

JI1.1J12.1J13.1
o1

1.4

Pacuet sHepruu CBsi3u B
HMOHHBIX Kpuctasax. /TIp/

OIIK-4-31 OITK
-4-y1 OIIK-4-
32 OTIK-4-B1

OIK-2-31 OITK
-2-Y1 OIIK-2-
B1 OIK-1-31

OTIK-1-V1

OIK-1-B1 YK-

1-31 VK-1-V1
VK-1-Bl

JI1.1J12.1J13.1
€)!

15

DHeprust 00pa3oBaHUs HOHHOMN
KPHUCTAJUTHUYECKOM PEIIeTKU
/JTex/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

1.6

BrInosHEHHE PACUETHBIX 3314
/Cp/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 YK-

1-31 VK-1-V1
YK-1-Bl

JI1.1J12.1J13.1
€]

1.7

KontponbHas pabora. DHeprus
cBsi3u /JIex/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-Bl

JI1.1J12.1J13.1
€]

Paznen 2. KoBajenTHast
CBSI3b B TOMEOTOJISIPHBIX H
reTeponosspPHbIX MOJIEKYJIaX

2.1

KoBanenrnas cBsi3s. MeTon
BaJIEHTHBIX CBSI3EH.
Monexkynspubiit non H2+ /Jlex/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

JI1.1J12.1J13.1
€)!




1-31 YK-1-V1
YK-1-Bl

2.2

BrInosHeHre pacueTHBIX 33139
/Cp/

10

OIIK-4-31 OIIK
-4-¥1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

2.3

Pacuet sHepruu CBsi3u B
monekyie H2+  /TIp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€

24

MeTo]1 BaJIGHTHBIX CBS3CH.
Morekyna H2. Dueprus cBs3u
B MoJiekyie H2 OOmeHHBbIH u
KYJIOHOBCKHI MHTETpaJIbI.
CumMerpu4Has u
AQHTUCHMMETPUYHAS BOJIHOBBIC
¢bynkuuu /Jex/

OIIK-4-31 OIIK
-4-Y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-¥1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

2.5

BBIHOJ'IHGHI/IG paC‘IeTHLIX 3a1a4
/Cp/

10

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

2.6

Pacuer sHeprun 0OMEHHOTO
B3aUMOJICHCTBHS B MOJIEKYJIE
Bonopona /IIp/

OIIK-4-31 OIIK
-4-Y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 YK-

1-31 YK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€

KM1

2.7

HampaBneHHOCTh KOBaJIEHTHOM
cBs3u. ['mbpuam3anms
aToMapHbIX opOutaneit /Jlex/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€]

2.8

BrInosHeHHE pacyeTHBIX 33134
/Cp/

10

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1

JI1.1J12.1J13.1
91




YK-1-B1

2.9 PacueT MeTOIOM BaJIEHTHBIX 2 OIIK-4-31 OIIK | JI1.1J12.1J13.1
CBsI3eH SHEprUU -4-Y1 OIIK-4- 31
B3aUMOJEICTBYS B 32 OIIK-4-B1
TeTePOTIOJISIPHBIX MOJIEKYJIaX. OIIK-2-31 OIIK
IMocTpoenue ruGpuIHBIX OpOUT -2-Y1 OIIK-2-
sp, sp3. /p/ B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 YK-1-V1
YK-1-B1
2.10 |MeToa MOJICKYIISIPHBIX 1 OIIK-4-31 OIIK | JI1.1J12.1J13.1
op6uraneii (JIKAO-MO) -4-Y1 OIIK-4- 31
[IpumeHeHne MeToaa 32 OIIK-4-B1
MOJIEKYJSIPHBIX opOuTaneit s OIIK-2-31 OIIK
OTIMCaHHS CBOMCTB -2-Y1 OIIK-2-
TOMEOMOJIAPHBIX MOJIEKYII B1 OIIK-1-31
OIIK-1-V1

OIIK-1-B1 VK-

/JTex/ 1-31 VK-1-V1
YK-1-B1

2.11 |BbINOJIHEHHE PACYETHBIX 10 |OIIK-4-31 OIIK | JI1.1J12.1J13.1
3agau. [lonroroBka k -4-Y1 OIIK-4- €]
KOHTPOJIBbHO# pabore /Cp/ 32 OIIK-4-B1

OIIK-2-31 OITIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-B1

2.12 |Pacuer sHepruu cBs3u G- CBA3U 2 OIIK-4-31 OIIK | JI1.1J12.1J13.1
B TOMEOTIOJISIPHBIX MOJIEKYJIaX -4-Y'1 OIIK-4- 31
METO/I0M MOJIEKYJISIPHBIX 32 OIIK-4-B1
opb6uraneii /IIp/ OIIK-2-31 OIIK

-2-Y1 OIIK-2-
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 YK-1-V1
YK-1-B1

2.13  |Merog MMO Xioxkes, 2 OIIK-4-31 OIIK | JI1.1J12.1J13.1
SHEPTHs 1EI0KaTN3aAUN -4-Y1 OIIK-4- )
SJIEKTPOHOB B MOJIEKYIIE, 32 OIIK-4-B1
obnaparomnieii mu- cBsa3bio /JIex/ OIIK-2-31 OITK

-2-Y1 OIIK-2-
B1 OITK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 VK-1-V1
YK-1-Bl

2.14 |Pacuer sHepruu cBs3U G- CBS3U 1 OIIK-4-31 OIIK | JI1.1J12.1J13.1
B I€TEPOIOJIIPHBIX MOJIEKYJIaX -4-V1 OIIK-4- 91
METOJIOM MOJEKYJISPHBIX 32 OIIK-4-B1
op6uraneii. /TIp/ OIIK-2-31 OITK

-2-Y1 OIIK-2-
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 YK-1-V1
YK-1-B1

2.15 |BrinonHeHue pacueTHBIX 19 | OIIK-4-31 OIIK [ JI1.1J12.1J13.1
3amad. [Togroroska x K -4-Y1 OIIK-4- 21
BBITIOJTHEHHIO JIOMAIITHETO 32 OIIK-4-B1
3a/1aHUs] U KOHTPOJIBHON OIIK-2-31 OIIK
pabote. /Cp/ -2-Y1 OIIK-2-

B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 VK-1-V1

YK-1-B1




2.16

[Topsimox cBsi3u, HHIAEKC
CBOOOJHOMN BaJICHTHOCTH,
M30BITOYHBIH 3apsi,
JIMTONBHBIl MOMEHT.
[MocTpoenne MoJeKyISPHBIX
auarpamm /Jlex/

OIIK-4-31 OIIK
-4-y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€)!

2.17

Konrtponbnas padora  /TIp/

OIIK-4-31 OIIK
-4-y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-B1

J12.1J13.1
€)!

2.18

BrInosHeHHe pacueTHBIX 33124
/Cp/

10

OIIK-4-31 OITK
-4-y1 OIIK-4-
32 OTIK-4-B1

OIK-2-31 OITK
-2-Y1 OIIK-2-
B1 OIK-1-31

OTIK-1-V1

OIK-1-B1 YK-

1-31 VK-1-V1
VK-1-Bl

JI1.1J12.1J13.1
€)!

Pazgean 3.
Me:xmosekyasipHoe
B3anMojeiicTBHe

3.1

MosekynspHble CHIIbL. DHEPTHSs
B3aUMOJCICTBUS MEXKIY
MOJICKYJIaMHU

/Jex/

OIIK-4-31 OIIK
-4-Y1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 YK-

1-31 VK-1-V1
YK-1-Bl

JI1.1J12.1J13.1
€)!

3.2

Pacuer sHeprun
HHJYKIUOHHOTO,
JHUCIIEPCHOHHOTO U
OPHEHTAI[IOHHOTO
B3aMMOJICHCTBUS MEXKILY
Mmozekynamu  /IIp/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 VK-1-V1
YK-1-B1

JI1.1J12.1J13.1
€]

3.3

DHeprust BaHIepBaaabCOBO
B3aNMOJIEICTBHE MEXY IBYMS
MaKpOCKOITHYECKAMH
oowexktamu  /Jlex/

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

1-31 YK-1-V1
YK-1-Bl

JI1.1J12.1J13.1
91

3.4

Brmmonnenne PaCUCTHBIX 3a1a4
/Cp/

13

OIIK-4-31 OIIK
-4-V1 OIIK-4-
32 OIIK-4-B1

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

JI1.1J12.1J13.1
€)!




1-31 YK-1-V1

YK-1-B1
3.5 |Bomoponnas ces3b. MonHO- 7 1 OIIK-4-31 OIIK | JI1.1J12.1J13.1
MOJIEKYJISIPHOE -4-Y1 OIIK-4- €)!
B3aumMozeicTue /JIex/ 32 OIIK-4-B1
OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
1-31 VK-1-V1
YK-1-Bl
3.6  |BomopoaHas cBsi3b. IOHHO- 7 1 OIIK-4-31 OIIK | JI1.1J12.1J13.1 KM2 |P1
MOJICKYJISIPHOE -4-32 OIIK-4- 31
B3aumoeiicreue /I1p/ V1 OIIK-4-B1
OIIK-2-31 OIIK
-2-V1 OIIK-2-
B1 OIIK-1-31
OIIK-1-¥1
OIIK-1-B1 VK-
1-31 VK-1-V1
YK-1-B1
Pa3gen 4. IloaroroBka k
KOHTPOJIBHBIM
MePONpPUATHAM H
BBINIOJIHSIEMBIM pagoTam
41 |/Cp/ 7 8 OIIK-4-31 OIIK | JI1.1J12.1J13.1

-4-32 OIIK-4- €)!
VY1 OIIK-2-31
OIIK-2-V1
OIIK-2-B1
OIIK-4-B1 VK-
1-31 VK-1-V1
VK-1-B1 OIIK-
1-31 OIIK-1-V1
OIIK-1-B1

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. Konrtpo.ibHbie MeponpusTus (KOHTPOJIbHAsI paboTa, TeCT, KOJUIOKBHYM, JK3aMeH U T.I), BONPOCHI JJIsl CAMOCTOSITeILHOI

NOJATOTOBKH
IIpoBepsiembie
Kon KouTponsaoe POBep
WHIUKATOPBI Bomnpocs! 11 moaroToBku
KM MEpPOIIPHITHE o
KOMIIETEHIIN I
KM1 Konrponbnas padota |OIIK-4-31;0I1K-4- |1. Ha ocHOBaHMHM, KaKUX JaHHBIX MOXKHO PACCUMTATh SHEPTHUIO CBSI3H
1 32;0I1K-4-Y1;0I1K- |aToMOB B reTepornosIpHON ABYXaTOMHOU MoJiekyie? UTo Ha3bIBaIOT
4-B1;0IIK-2- 3NIEKTPOOTPULIATENBHOCTBIO 110 [Tonuury?
31;0I1K-2-Y 1;0TIK- |2. Kak, ucrosb3ys MOHITUS 3JCKTPOOTPHUIIATEIILHOCTH, ONPEICITHTh
2-B1;0IIK-1- KaKOi M3 IByX aTOMOB B F€TE€pOsACPHOI MOJIEKyJIe OyAeT KaTHOHOM HJIH

31;0MK-1-V1;0IK-
1-B1;YK-1-31;YK-1-
V1;YK-1-B1

annoHoM? OTBeT 000CHYHTE.

3. 3anuumTe ypaBHEHHUE JJIs pacueTa SHEPTUH B TeTepONOIIPHOM
Monekyie. Ha ocHoBaHUM, KaKUX JaHHBIX MOXHO HaWTH IOCTOSIHHBIE,
BXO/JISIIIME B 3TO ypaBHEeHHE?

4. PaccuuraiiTe 3HEpru0 o0Opa3oBaHus U3 aTOMOB MOJIeKy bl A+B- | eciii
IA =6,258, AB =2,42 3B, r0=1,9 A, n=9.

5. Paccunraiite sHepruto o6pa3oBaHus U3 aTOMOB MoseKyibl RUBT , eciau
IRu=7,2 3B, ArBr = 3,42 I/ moins, r0=2,9 A, n=9.

6. IToxaxure, 4TO, 3Hasl YACTOTY KOJIeOaHUS aTOMOB B IByXaTOMHOMI
reTepoIOIIPHON MOJIEKYJIC U PABHOBECHOE PACCTOSHUE MEXKAY aTOMaMH,
MOXHO HaWTH 3HEPIUIO CBA3U.

7. laiite onpezneneHus MOTEHIMATy HOHU3ALMH, CPOJCTBY K DJIEKTPOHY U
IEKTPOOTPULIATEILHOCTH aTOMA.

8. Paccuuraiire 2Hepruio cBs3u B MoJiekyie A+B-, ecau paBHOBecHOE
paccTosiHue MeXAy sapamMu paBHo 2,3 anrctpema, =400 cm- 1.

9. 3anuuuTe ypaBHEHHE JJIs pacueTa YHEPTUU PEIIETKH HOHHOTO
kpucTamia. Ha ocHoBaHUM, KAKHUX JaHHBIX MOXHO HAWTH IOCTOSIHHBIE,
BXOJISIIHE B 3TO ypaBHEHHUE?

10. INokaxute, 4To0, UcHONb3ys UMUK bopHa-XabepHa, MOXKHO HAUTH
SHEPrHIO CPOJICTBA JJIEKTPOHA K ATOMY.

11. Ilokaxxute, KaK, UCIOJIb3Ys SKCIEPUMEHTAIbHbIC JAHHBIE, MOXKHO




paccuMTaTh SHEPTHIO HOHHOTO KPUCTAJLIA.

12. PaccunTaiire suepruto pemerku NaClTB, eciiv H3BECTHBI CIEAYIOIINE
BEIMYMHBL: TIOCTOSIHHAS Manenynra pasHa 1,75 nepuon permerku 5,628
aHICTpeMa, OTHOCHTENbHAs CXMMaeMocTh 42,73 la-1.

KM2

KonrposbHas padota

2

OIIK-4-31;0I1K-4-
32;0I1K-4-Y1;0I1K-
4-B1;0IIK-2-
31;0IIK-2-Y 1;0I1K-
2-B1;0IIK-1-
31;0I1K-1-Y1;0I1K-
1-B1;YK-1-31;VK-1-
V1;VK-1-B1

| Hanmmmmmre raMunbToOHUAH A7 MoJekyasl H+2. Ha ocHoBanme xakux
(u3NUeCKUX NMpeCcTaBIeHUH CTpouTcs [1-QyHKIUS J1s1 STOH MOJIEKYJIbI B
HYJICBOM MPHOJIMKEHUE METO/Ia BaJICHTHBIX CBSI3€i?

2. CopmynupyiiTe OCHOBHBIE MTOJIOKEHUS TEOPUH BATICHTHBIX CBS3Cl.

3. MeToaoM BaJeHTHBIX CBSI3€H HAMWTE SHEPTHUIO CBS3H B MoJiekyie H2,
WCIOJB3YS U3BECTHBIE BaM MHTErpasibl: KyJlIOHOBCKH, OOMEHHBIN U
HHTErpaJl HePeKpPhITHS.

4. 3anumunTe BhIpa)keHHE JJIs1 KYJIOHOBCKOTO MHTErpalia B ciydae
MoJIeKyJbl Boropona. OObsicHUTE PU3NIECKHUN CMBICIT BCEX WIEHOB B
9TOM UHTETpae.

5. Hanmumunte ramuneroHuan 1uist Mostekyinsl H2. Ha ocHOBaHnuM kKakux
(u3nUeCKUX NMpeaCcTaBIeHUH CTpouTcs [1-QyHKIUS 1J1s1 STOH MOJIEKYJIbI B
HYJIEBOM NPHOIIDKEHNE B METOE BaJICHTHBIX CBSI3EH?

6. Kak, nucnosip3ys OHATHS O THOPUIU3AIMH aTOMHBIX OpOUTaei,
MOHO cocTaBUTh B MMO 0JTHORJIEKTPOHHYIO MOJIEKYIISIPHYIO (DYHKIIUIO
s ces3u C-H B monexyne CH4?

7. Kaxk crpouTtcs Sp-rubpuanas opoutans? Ha ocHOBaHHME KaKUX JaHHBIX
HaXOJAT KO3 PHUIUEHTHI [T TaKoi opOuTanu?

8. Haiinure ko3¢ dunuents! 1is [1-hyHKIM SP-ruOpuIHOM opOUTaIy.

9. OOBsICHUTE, TTIOYEMY Y MOJIEKYJIBI BOABI M CEPOBOZOPOJIA YTOI MEXKIY
G-CBA35IMU MMEET Pa3HOE 3HAYEHHUE. Y KaKOH aHaJIOTMYHON MOJIEKYJIbl OH
OJIM30K K TeOpeTHIeCKoMy?

10. IMokaxxkute, 4YTO SP-rUOPUIU3ALNSI IPUBOAUT K HAIIPABICHHON B
IIPOCTPAHCTBE G-CBSI3H.

5.2. Ilepeuens padoT, BoinoJasgeMbIx no aucuumiaune (Kypcosasi padora, Kypcosoii npoekt, PI'P, Pedepat, JIP, [1P u 1.11.)

IIposepsiembie
Kon Hazpanue
WMHIUKATOPbI Coneprxanne pabOTHI
paboThI paboThI N
KOMIICTCHIIUH
P1 Pedepar OIIK-4-31;0I1K-4- 1.MonekynspHbIe CHIIBI.

32;0MK-4-V 1 ;0T1K-
4-B1;0I1K-2-
31;0MK-2-V1;01TK-
2-B1;0IK-1-
31;0MK-1-V1;0I1K-
1-B1;YK-1-31;YK-1-

V1;YK-1-B1

2.OHeprust B3aUMOICHCTBUS MEXy MOJICKYJIaMH.

3.Meto BaJICHTHBIX CBSA3EH.

4.Monexkyna H2.

5.DHeprus cBsi3u B MoJiekysie H2

6.O0MEHHBIH 1 KyJOHOBCKHH HHTETPaIbl.

7. CuMMeTpuYHast ¥ aHTUCHMMETPUYHASI BOJHOBBIE (QyHKINH

5.3. OneHo4Hbie MaTEPHAJIbI, HCNOJIb3YyeMble 1151 IK3aMeHa (OHJ1eThl, TECTHI U T.I1.)

1. Ha ocHOBaHNM, KaKUX JAHHBIX MO’KHO PACCUUTATh SHEPTHUIO CBA3M aTOMOB B I€TEPOIOJISIPHON IByXaTOMHOM Mosekyie? Uto
Ha3bIBAIOT 3JIEKTPOOTPHLATENLHOCTHIO 10 [TonuHry?
2. 3anuiuTe ypaBHEHHUE Ul pacueTa YHEPTUH B TeTepONoNApHOil Mosiekyse. Ha ocHOBaHMM, KaKuX JaHHBIX MOYKHO HAWTH
MMOCTOSIHHBIE, BXOSIIME B 3TO YpaBHEHHE?
3. Paccuwmraiite sHeprir0 00pa3oBaHus U3 aTOMOB MoJiekyiisl A+B- | eciu |1A = 6,258, AB =2,42 38, 10=1,9 A, n=9.

4. PaccumraiiTe sHepruto oOpa3oBaHus U3 aToMOB MoJieKynbl RUBY , eciiu IRU = 7,2 3B, ArBr = 3,42 JTx/ moins, 10=2,9 A, n=9.

5. Ilokaxwure, 4T0, 3Has YACTOTY KOJIEOAHUS aTOMOB B IByXaTOMHOM I'eTEpOIOJIIPHON MOJIEKyJIe U pAaBHOBECHOE PacCTOSHUE MEXTY
aTOMaMH, MOYKHO HalTH HEPTHIO CBS3U.
6. PaccunTaiiTe sHepruro cBs3u B MOJIeKyie A+B-, eciii paBHOBECHOE pacCTOSIHUE MEXAY SapaMu paBHO 2,3 anrcTpema, [1=400 cm- 1.
7. 3anumMTe ypaBHEHHE JJIsl pacueTa SHEPriuy PeUIeTKA HOHHOTO KpucTasuia. Ha ocHOBaHMM, KAKMX JAHHBIX MOJKHO HAWTH
[IOCTOSIHHBIE, BXOSIIME B 3TO YpaBHEHHE?
8. IToxaxwure, 4TO, NCTIONB3YS LUK bopHa-XabepHa, MOJKHO HATH SHEPIHIO CPOACTBA HIEKTPOHA K aTOMY.

9. Ilokaxwure, KaK, UCIIOIb3ys HKCIIEPUMEHTAJIbHbIEC JAHHBIE, MOXKHO PACCUUTATh SHEPTHIO HOHHOTO KPHUCTAJIA.

10. PaccunTaiite snepruto pemretki NaClTB, eciin n3BeCTHBI CIIEAYIONIME BEIMIMHBI: MOCTOsIHHAS Maenynra paBHa 1,75 mepuon
pemietkn 5,628 aHTCTpeMa, OTHOCHTEIbHAS CxkIUMaeMocTh 42,73 Tla-1.

11. Hanmiumre raMmuiibTOHUAH 11t Mosiekyiibl H+2. Ha ocHOoBaHMe KaknuX U3HMUECKHX MPEACTABICHUI CTPOUTCS [ |-QyHKIHMS U1 3TOM
MOJIEKYJIbI B HYJIEBOM IPUOIMKEHUE METO/Ia BaJICHTHBIX CBSI3€i?

12. MeTooM MOJIEKYJISIpHBIX OpOUTaleil HalliuTe SHEPTuo CBsI3U B Mojiekyne H2, ncnonp3ys u3BectHsle Bam nHTErpans:
KyJIOHOBCKHH, OOMEHHBIH 1 HHTETpas NepPeKPhITHSI.
13. Hamummwre raMuiibTOHRUAH I MoteKyibl H2. Ha ocHOBaHMM KakuX (pU3MYECKUX MPEICTaBICHUI CTPOUTCS | - YHKIHS IS ITOH
MOJICKYJIbI B HYJICBOM NPHUOIMKEHNUE B METOIC BAJICHTHBIX CBS3€H?

14. ChopmynupyiiTe OCHOBHBIE ITOJIOKEHUS METO/1a MOJIEKYJISIPHBIX OopOuTaneil 1 npubImKeHns XIOKKes 1JIs pacueTa CBOUCTB
OpPraHUYECKUX MOJICKYIL.
15. 3anummTe BEKOBOW ONPENEeTUTEINh I MOJICKYIIbI O€H30JIa H YPaBHEHUS ISl HAXOXKICHUS KO3()(DHUIHUEHTOB €r0 MOJIEKYIISPHBIX

opbOuranei.

16. Kak, ucromnb3ysl MOHSTHS O THOPUIU3ALUH aTOMHBIX OpOHTANeH, MOKHO cOcTaBUTh B MMO OHOAIEKTPOHHYIO MOJICKYJISIPHYIO
¢ynkuuto st cesizu C-H B monekyne CH4?
17. Kak ctpouTcs SP-ruOpuaHasi opOUTANb B METO/IE BANICHTHBIX CBsi3eil? Ha ocHOBaHME KaKUX JAHHBIX HAXOAAT KO3 OUIMEHTHI Is
Takoi opouTanu?
18. Mcmosp3ysi MeTO 1 MOJICKYIISIPHBIX OpOHTANICH, paccuuTaiTe SHEpruio CBsi3u B Mosiekyine H2. Hapucyiite pacnpenenenue




IUTOTHOCTH 3JIEKTPOHHOTO 00JIaka B 3TOH MOJIEKyJIe.

19. Kakum o6pa3oM ¢ nomouibio Merona MMO XIOKKes MOXKHO OLIEHUTh SHEPTHUIO AEIOKAIM3aLUH 3JIEKTPOHOB B MOJIEKYIIE,
obmazaroniei | |-cBA3bI0, PEAKIIMOHHYIO CIIOCOOHOCTh KaXKJOT0 aTOMa, HAUIMYHE AUIIOJIFHOTO MOMEHTA y MOJICKYJIbI?.

20. Ucnons3yst MMO B npubnmxenuu JIKAO, 3anuimuTe BEKOBOU OIpeNeauTeNb 11 MOJIEKYJIbl aluaoBoro pagukana C3HS u
HaWANTE YHEPTHIO M-CBSI3U.

21. Ucnons3ys meton MO, onpenenure, kakas u3 KoHpUrypanuii Moaexyiast H3 Oyzner ycroituusa: iuHeiiHas uiu TpeyrojibHas?
22. 3anuimTe BEKOBOW ONpeesIuTeb Ui MosieKyibl H3 pasnuunoii koHpurypaimu. Haliaute ypoBHH S3HEPTHH 151 THHEWHOTO
PACHONIOXKEHUS aTOMOB B MOJIEKYJIE.

23. 3anuiuTe BEKOBOW OIMPECITUTENb JJIsl MOJICKYJIbI OyTaieHa B CIyYae JIOKATU30BAHHON | JICTIOKATM30BAHHOM CBS3H.

24. Ha ocHOBaHUM, KaKHUX JaHHBIX PACCUUTHIBAIOTCA CJIEIYIOIIUE BEIMUUHBL: NOPAIOK CBA3U MEXIY aTOMaMU B MOJIEKYJIE, HHIIEKC
cBOOO/THOM BaJICHTHOCTH M M30BITOYHBIH 3apsil Ha aToMaX. UTO XapaKTepU3yIOT 3TH BETHYUHBI?

25. Haifaure uHIEKC CBOOOTHOM BaICHTHOCTH aTOMOB yriepona B Moiekyine C=N-C=S, ecinu H3BeCTHBI €¢ MOJICKYJIspHbIE ()yHKIIHH
113=0,121/1+0,31 2+0,4913+0,78114,  4=0,45111-0,77002+0,09 3-0,44 41/2=0,8[11+0,25/12-0,47113-0,28114, ]
1=0,38"1 + 0,4812+0,72—3 + 0,31114

26. HaiinuTe mopsiok CBSI3M MEXy aTOMaMH M U30BITOUHBIN 3apsi Ha aroMax B Mosiekysie C=N-C=0, eciu U3BeCTHBI c€
MoJiekyssipabie ¢yHkmu [11=0,11" 140,32~ 2+0,5003+0,79014 , ~2=0,45"1+0,77-2-0,09003 - 0,4401473=0,8011 - 0,252 -
0,47 3+0,28/ 14, 14=0,381/1-0,48112+0,72113-0,31114

27. HaiinuTe NOPSAOK CBA3U MEXKAY aTOMaMH U U30bITOUHBINH 3apsi/l Ha aTOMaxX B MOJIEKYJIE, €CIIH U3BECTHBI €€ MOJIEKYISIpHbIE
¢bynxouu 11=0,521 11+0,52112+0,5113+0,61114,  112=0,37111+0,37 2-0,251/13-0,821 14 113=0,7071/1-0,707 2
[14=0,33001+0,3302-0,83[13+ 0,564

28. 3anuimTe BEKOBOM ompeaenurenb A Mosekyiibl C=N-C=0 B ciy4ae Jel0KalIn30BaHHOW U JIOKATM30BaHHOH cBs3u. Mcxoms, u3
KaKUX YpaBHEHHH, MOXKHO PacCUUTaTh KOIGPUIMEHTHI A7l €€ MOJIEKYISIPHBIX QyHKINHA?

29. HanmmmuTe BRIpaskeHUE TSl pacieTa YHePTUX CBSI3H MKy MOJIEKyIaMH 3a cuet cui Ban-nep-Baansca-Jlonmona. Kak MmoxxaO
OLIEHUTH YaCTOTY KoJieOaHUil MOJIEKyJI B TAKOM accouuare.?

30. Kakue XxapaKkTepUCTUKH MOJIEKYJ HAJI0 3HATH, YTOOBI pACCUUTATh YHEPTHIO CBS3U MEXIY MOJIEKYJIaMH, UCTIONB3Ys YpaBHEHHE
Jlennapna-Jlxonca?

31. 3anumuTe MOTEHIHAT MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS U OOBSICHUTE (PU3NIECKHUN CMBICIT, BXOSIIINX B HETO BEIUYHH.

3a cyeT, KaKMX CHJI OCYILIECTBIIIETCS B3aMMO/IEHCTBHE MEXK/Ly MOJICKYJIaMHU, HE MIMEIOIINX JUIIOJIBHOTO MOMEHTa? 3aIlUIIUTe 3TO
BBIpAXKEHHE

5.4. MeToauKa OLleHKH 0CBOEHMSI IMCUMILIMHBI (Moay.isi, npakTuku. HUP)

O1eHKa «OTIMYHOY» - 00yUaroLIuiics I0Ka3bIBaeT NIyOOKUe, HCUepIIbIBAIOIE 3HAHUS B 00beMe NIPOIICHHOI IPOrpaMMBl, YBEPEHHO
IIPUMEHSIET ITOJIy4YeHHbIE 3HAHHSI Ha NIPAKTUKE, TPAMOTHO U JIOTMYECKHU CTPOWHO U3J1araeT MaTepuall px OTBETE, yMeeT
(GbOopMyIHPOBATh BEIBOJIBI 3 U3JI0KEHHOTO TEOPETUYECKOI0 MaTepuaa, 3HaeT JOMOJIHUTEIbHO PEKOMEHIOBAHHYIO JTUTEPATypy.
O1eHKa «XOpOLIOo» - 00yyaroIuiics NOKa3bIBaeT TBEPAbIE U TOCTATOYHO MTOJHBIC 3HAaHU B 00beMe PONHAEHHOM POrpaMMBl,
JIOIyCKaeT He3HAYUTEIIbHbIE OIIUOKYU IIPU OCBELICHUHU 3aJaHHBIX BOIPOCOB, YETKO U3/1aracT MaTepuall.

Or1eHKa «yIOBJIETBOPHTEIHHOY» - O0YYArONIHIACS OKa3bIBaeT 3HAHKUS B 00beMe MPOHIEHHOH IPOrpaMMBI, OTBETHI U3JIaraeT XOTS U C
omnOKaMy, HO YBEPEHHO UCIPABILIET UX MOCIE JOMOJHUTENBHBIX U HABOSIIUX BOIIPOCOB.

O1eHKa «HEYAOBICTBOPUTEIILHOY - 00YUAIOLIUHCS JOIyCKaeT rpyOble OMUOKY B OTBETE, HE IOHUMAET CYIIHOCTH U3JIaraeéMoro
BOTIPOCA, HE YMEET MPUMEHATH 3HAHU [UIs PEIICHUs [IPOCThIX 3a/1a4, JaeT HETIOJIHbIE OTBETHI Ha JIOTIOJIHUTEIIbHBIE U HaBOIAIINE
BOIIPOCBL.

O1eHKa «HE sIBKa» — 00yJarouuiics Ha HK3aMeH He SBUIICS.

6. YAEBHO-METO/MYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomennyemas gutepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpLI, COCTaBUTEIIN 3aryaBue Bubaroreka I/ISI[aTCJILCTBO, rong

JI1.1 |Hpomnos U. E. 3aga4n o KBaHTOBOH (u3KMke |DnexkTpoHHas OubanoTeKa Mocksa: BUHOM.
JlaGoparopwus 3Hanmii, 2015

6.1.2. JlonoJIHHTEIbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubmmoreka WznarenscTBoO, T
JI2.1 |’KyxoBunxwuii A. A., Ousnueckast xumust: YueOHuk |bubmmorexa MUCuC M.: Metamnyprus, 1987
[IBaprman JI. A. JUISL CTYJ. METAJUTypr. CIeLl.
BY30B
6.1.3. MeTroanueckue pa3paboTku
ABTOPBI, COCTABHUTEIH 3arnaBue Bubnmnoreka W3naTenbcTBO, TOX
J13.1 |Bbenamenko JlaBun ®dusnyeckas xumus: Pas.: Bubarorexa MUCuC M.: Vueba, 1982

Kupunnosuy, I'ymuna |OcHOBBI KBAHTOBOW MEXaHUKH U
Enuzasera llBaHOBHA, |T€OopHM XMMHUUYECKOMU CBSI3U:
KyxoBurknit Meron. ykazaHus 1uist
Anekcanznp AOGpaMOBUY |BBITIONHEHHS IOM. paboT Asst
ctyn. cnen. 0643

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «AHTepHeT)

Poccwuiickoe o6pa3oBanue: GeaepaabHBI MOPTaT http://www.edu.ru/
31 |[DnexrponHslil pecypc]. —




6.3 IlepeueHb NPOrPaMMHOI0 oGecriedeHust

i JInnensuun ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr

I1.2 |ESET NOD32 Antivirus

I1.3  |Win Pro 10 32-bit/64-bit

6.4. IlepeyeHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM H NPO(eCCHOHANBHBIX 0243 IaHHBIX

Karainor Poccuiickoii rocynapcreentoii 6ubmorexku (PIB) [Dnexrponnsiii pecypce]. — http://www aleph.rsl.ru (Ccbuiku Ha

n.1 NI VRS
BHEUIHUH cailT.)CCBHUIKM Ha BHEITHHUH CaMT..

7. MATEPHAJIBHO-TEXHUYECKOE OGECIHIEYHEHME

Ayn. Haznauyenne OcHarieHnue

b-734 JlexunoHnHas aynuTopus KOMILIEKT yueOHo# MeOenu Ha 140 MecT 1 oOyuaromuxces,
pabouee  MecTo  IpenoAaBaTels,  MYJIbTHMEAUIHOE
obopynoBanue, HOyTOyK ¢ goctynom k UTC «UurepueT»,
OUNOC yHuBepcuTeTa uepe3 JIMUHbIH kaOUHeT Ha mathopme
LMS Moodle, muriensnonnbie mporpammer MS Office, MS
Teams, ESET Antivirus u TexHU4YeCKHe CPEACTBA O0yICHUS,
CIIy)Kallue JUis TpeIoCTaBiIeHUusT HHGOpPMAUU OOJIBIION
AyJAUTOPUIL.

b-413 VYueOHas ayauTopus MPOCKTOP; MYJIbTHUMEIWIHAS JOCKa; MapKepHas JI0CKa,
JIOKYMEHT-Kamepa; KOMIIBIOTEP HpeToiaBaTels;
KOMITBIOTEPHBIN Kiacc Ha 14 KOMIIBIOTEpOB, MaKeT
JMIeH3HOHHBIX nporpamm MS Office, koMiekT yueOHOI
Mebenu

YuTanbHBIH 32 AynmuTopus sl CaMOCTOSATEIIBHON paOOTh [KOMIUIEKT y4eOHOH Mebenu Ha 55 mMecT s 00yJaroniuxcs,
9JIEKTPOHHBIX M3JaHUN 50 MK c¢ pmoctynom k MWTC «Uutepuer», 2UOC
YHHBEPCHUTETa Yepe3 JIMUHbIA KabuHeT Ha miardopme LMS
Moodle

Uwnransasiit 3a1 Ne 3 (B) AynmuTopus 7Sl CaMOCTOSATEIILHON paboThI |KOMIUIEKT yueOHOW MeOenn Ha 44 MecTa Ui 00yJaroIuxcs,
M®Y  Xerox  VersaLink  B7025 ¢ ¢yakuueit
MacimTabUpoOBaHUs TEKCTOB M m300paxenwid, 8 [IK ¢
noctynoM k UTC «Muteprer», DMIOC yHuBepcutera uepes
JTMYHBINA KabuHeT Ha wiardopme LMS Moodle

8. METOANYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIIUXCA

JlexIIMOHHBIE 3aHSATHS ITOCBSIIEHBI PACCMOTPEHHIO KIFOYEBBIX, 0a30BBIX ITOJIOXKEHUH Kypca U pa3bsACHEHUIO yIeOHbIN 3a1aHu],
BBIHOCHMBIX Ha CAMOCTOSITEIBHYIO IPOPadoTKy. [IpakTHueckue 3aHATUS IPOBOAATCS AN 3aKpEIUICHUs] YCBOSHHOH HH(opManuy,
IpHOOPETEHNS HABBIKOB €€ MPIMEHCHHUS TS PeIIeHHs IPAKTHUSCKUX 3329 B MPEIMETHOH 00IaCTH JUCIHTIIHHEIL.
IMpenycmatpuBaroTcs: pacyeTHOE JIOMaIlIHee 3alaHie, KOHTPOIbHbIE pabOTHI.

ITpoBeneHne ayaIUTOPHBIX 3aHATHIT IPEeIyCMaTPHBACT HCIIOIb30BaHNE B YIeOHOM Kypce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIA:
- MPOBEJICHHE JIEKIMI{ C HCTIOIB30BAaHUEM HHTEPAKTUBHBIX U MYJIbTHMEIMIHHBIX TEXHOJIOTHH (Ipe3eHTarms B popmate MS PowerPoint;
- TIpH BHINIOJTHEHUH JIOMAITHAUX 3aJaHUH IIPeyCMOTPEHO UCIONB30BaHIE CIEIHATN3IPOBAHHON KOMIIBIOTEPHOIT TabopaTopun.
JlucruIuinHa OTHOCUTCS K TOUHBIM HayKaM U TpeOyeT 3HAUUTEeILHOTO 00beMa CaMOCTOsTeNIbHOM paboThl. OTAenbHbIe ydeOHbIe
BOIPOCHI BEIHOCATCS HA CAMOCTOSATENBHYIO IIPOPabOTKY M KOHTPOIHPYIOTCS TIOCPEACTBOM TeKymieit artectarui. CaMocToATeNnbHAsS
paboTa mpeycMaTpuBaeT He TOJIbKO MPOpabOTKy MaTepHaoB JEKIIMOHHOTO Kypca, HO M MX PaclIupeHue B pe3ysbTaTe IOHCKa,
aHaIIN3a, CTPYKTYPHPOBAHNUS U MIPECTaBICHHS B KOMIIAKTHOM BHJIE COBPEMEHHON HH(POPMAIINH U3 BCEX BO3MOXKHBIX HCTOYHHKOB.
ITpu 5TOM OpraHu3y0TCs IPYNIOBbIE M HHAMBUAYAIbHbIE KOHCYIbTAlMU. KauecTBEHHOE 0CBOCHUE AUCIUIUIMHBI BO3MOXKHO TOJIBKO
IPU CUCTEMAaTHYECKOH CaMOCTOSITENILHOM paboTe, 4YTO NOAAEPIKUBAETCS CUCTEMOI TeKylel 1 pyOeKHOI aTTecTaluu.




