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1. HEJIX U3YYEHUA JTUCHUTIJIMHBI

Henasimu un3ydeHuss aucuumiuHbl «CTpoeHHue BeleCTBA» SBJISKTCHA. H3yYCHUE
CTYJECHTAMH TEOPETUYECKUX OCHOB COBPEMEHHBIX IIPEJICTaBICHUII O CTPOCHHWU aTOMOB,
MOJIEKYJ, KPUCTAJJIOB; YIJIyOJIEGHHOE H3yY€HUE TEOPHUH XHMHUYECKON CBS3M M pPEaKLHOHHOU
CIIOCOOHOCTH BEILECTB; CTPOCHMSI U CBOWCTB BEIIECTBA M COCTaBISIOLIIMX €ro YacTHll;
MOCJIEIOBATEILHO pa3BUBaTh IEPBOHAYAJBHBIE CBEJACHHUS O TEOPUU CTPOEHUS BEIIECTBA,
MOJIyYEHHBIE CTYJIEHTAMU MPH U3y4eHUH AUCHUIUIMH «O0mas xumus» u «KBaHTOBass XUMUSI»:
pPaccMOTPETh BOIPOCHI TEOPUM XUMHUYECKOW CBA3M M DJIEKTPOHHOTO CTPOCHHSI MOJEKYI,
CTPOCHHS KOHJICHCUPOBAaHHBIX (a3, a TakKe B3aWMOCBSI3H PEAKIMOHHON CIIOCOOHOCTH U
CTPOECHHS MOJIEKYJI.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Kypc «Ctpoenue BemiecTBa» BXOAUT B 00s3aTeNbHYIO YacTh AUCUMIUIMH bioka 1 u
uszydaercs B 5 cemectpe. CTpoeHHe BellecTBa — 3TO 0a30BbIN KypC, U3YYAIOIIUNA B IIMPOKOM
IUIaHEe CTPYKTYpHBbIE OCOOCHHOCTH BCEX BHJOB MaTepuu, OOJIAJArONIMX HEHYIEBOM Maccoii
MOKOsI. XMMUKH M3YYarOT TJIaBHBIM 00pa3oM BEIIECTBA, OPraHU30BAHHBIC B aTOMBbI, MOJIEKYIIbI,
WOHBI M PaJUKallbl, TIPUYEM BO BCEX H3BECTHBIX arperaTHbIX COCTOSHUSIX — Ta3000pa3HOM,
JKUJKOM, TBEPAOM U IJIA3MEHHOM.

CoBpeMeHHbIE TTPEJICTABICHHS O CTPOCHUHU BEIIECTBA OCHOBAHbI Ha 0A30BBIX MPUHIIMIIAX
Y UCIIOJIB3YIOT METO/IbI KBAHTOBOW MEXAHUKHU M KBAHTOBOW XMMUH.

B 3nauurtenvHoOl crenenn Kypchl «KBaHTOBas xumusi» u  «CTpoeHHE BEIECTBA»
nononHsoT Apyr aApyra. Kypc «CtpoeHue BemiecTBa» siBisieTcs (QyHIaMEHTOM Bcei
COBPEMEHHON TEOPETHYECKOM XUMHUH, BKIIOUAIOIMIEW Kak KBAHTOBYID XUMHIO, TaK U
KJIACCUYECKYIO TEOPHIO XUMHYECKOTO CTPOEHHS.

Tao6auna 2.1.

CBs3b AUCHUIIIMHBI «CTpOGHI/Ie BeIIECTBA) € MPeANICCTBYIOHIUMHU JUCHUIIJIMHAMHUA U
CPOKM UX M3YYCHUSA

Kon JIMCUMIUTMHBL, TPEIIIECTBYIONINE IUCIUILINHE Cemectp
JUCITATIIAHBI «CTpoeHue BeniecTa
b1.0.12 MaremaTuka 1,2
b1.0.16 dusuka 1,2
b1.0.15 HNudopmatuka 1,2




b1.0.06 Heopraanueckas xumust 2,3

51.B.06 KBanroBas xumus 4

Taodauna 2.2.

CBs3b JAUCHHUITIMHBI «CTpOCHI/Ie BeIECTBa» € NOCJICAYHWINHUMH AUCHUIVIMHAMH H
CPOKH MX M3YYCHUSA

Kon JucuMminHel, CleAylonme 3a JUCHUIUTMHON Cemectp
JICITUTLTHBI «CTpoeHHE BEIIECTBAY

b1.0.07 Opranuueckas XuMus 6,7

b1.0.08 dusnueckas XUMUA 6,7

b1.0.28 dusnueckre MeToAbI UCCIEI0BAHUS 6

b1.0.21 XUMHUYECKHUE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB 7

b1.B.07 BricokoMOeKysipHbIe COSAMHEHUS 8
b1.B./1B.03.01 Komnounnas xumus 8
b1.B.J1B.06.01 TeopeTnueckre OCHOBbI HEOPraHUYECKON XUMUHU 8

B pe3yJjibTaTe 0OCBOCHUSA TUCHUIIJINHBI oﬁyqaloumﬁcsl HOJIZKCH:

e 3HaTh:

- OCHOBHBIE MOHATHUS TEOPETUYECKOM U MPUKIAHON XUMUMY;

- OCHOBHBIE MOJIOXKEHUS Kypca «O011as 1 HeopraHudeckast XUMUS».
- ocHOBY Teopuit MO;

- OCHOBHBIE THIIbI B3aUMOJICHCTBUI B BELIECTBE

o YMeThb:

- UCTIOJIb30BAaTh HAYYHYIO TEPMHUHOJIOTHIO;

- IPUMEHATH Pa3JIMYHbIE TEOPUU JJI PELICHUS TOCTABIICHHON 3a/1a4u;

- 1300paXkaTh CTPYKTYPY Pa3IHYHBIX BEIIECCTB;

- COCTaBIATH (DOPMYITy TIO Ha3BaHUIO M HA3BAHUE 110 CTPYKTYPHOU opmyIie;

- 00BSCHATH HA KAYECTBEHHOM YPOBHE B3aHMOCBS3b CTPOCHHSI U CBOMCTB MOJIEKYII.

e Bianern:

- IPOCTPAHCTBEHHBIM MBIIIICHUEM;

- OCHOBHBIMH TOHSITHSIMHU XUMUH,

- HaBBIKAMU TIOMCKa M 00pab0TKH HH(pOpMAIIIH;

- IPEJICTaBICHUSMHU O XUMUYECKHAX B3aMMOJICHCTBHSIX.

3. KOMIIETEHIIMU OBYYAIOLIETI'OCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIIUAITJIMHDbI



[Ipomecc wm3ydeHUsT TUCHUTLTAHBI

HampaBlieH Ha (OpPMUPOBAHHE JJIEMEHTOB

cinenyromux kommereHuil B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO ITOATOTOBKHU:

Kon HaunmenoBanue HNuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHI] KOMIIETECHLIUH JOCTHKEHHUS AUCHUIIJIMHBI 00yYarouiics
HH KOMIICTCHIIHH HOJIKeH
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUA
YK-1 Cnocoden YK-1.1. 3HaTh:

OCYLIECTBJIAITh IOMCK,
KPUTHYECKUI aHATIHN3 U
uHpopmanun,
CHCTEM-
HbIi NOAXO0A IJsi pe-
IIEHUs TOCTABJIEHHBIX

CHHTE3
NPUMEHATDH

3agavd

AHanmuzupyer 3ajauy,
BBIOENSAA €€ 0a30BbIE
COCTAaBIISIONINE;

YK-1.2.
Omnpenensger, HHTEp-
NpEeTUPYeET H  paH-
KUPYET uHpOpMa-
U0, TpeOyeMyr st
peleHnsT TIOCTaBJICH-

HOM 3a7a4M;

YK-1.3.
OcCyIIecTBISET IOUCK
HHpOpMaIUH JUTS
perieHus [OCTaB-
JIEHHOW 3ajayd 10
Pa3IMYHBIM THTIAM
3aIllpOCOB;

YK-1.4. IIpu

obpaboTtke wuH(DOpMa-
UM OTIHYaeT (aKThl
OT MHEHMI, UHTEpIIpE-
Tanuii, OIEHOK, ¢op-
MHUpYeT COOCTBEHHBIE
MHEHUSI ¥ CYXJICHUS,

apryMEHTHPYET CBOH
BBIBOABI W TOYKY
3peHus;

YK-15
PaccmaTpuBaet u
npeziaraeT BO3-

MOKHBIC BapUAHTHI pe-
IIEHHUST TOCTAaBJICHHOMN
3aJauM, OLICHHBAs MX
JIOCTOMHCTBA M HEJIOC-
TaTKH.

- TOHATHE W Kiaccupukamus
CHUCTEM;

- CTPYKTYPY ¥ 3aKOHOMEPHOCTH
(YHKITHOHUPOBAHUS CHCTEM;

- 0COOEHHOCTH CHCTEMHOTO
MOJX0/1a B HAYYHOM ITO3HAHUH;

- IIOHATHE O CHCTEME, e€
e, 3aJa4ax u 001X
MPUHIIAIAX;

- OCHOBHBIE  TEXHOJOTHUHU
nmorcka u cbopa nHpOpMaIHH;

- ¢opmaThl  MpPeACTABICHHS
WHPOPMaIUK B KOMITBIOTEPE;

- TIpaBWJa  WCIOJIH30BAHUA
CPEJICTB CBSI3U;

- HH(POPMAIMOHHO-TIOUCKOBBIE
CUCTEMBI U 0a3bl JTaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
novcka nHpopMaIny;

- TEXHOJIOTHIO CUCTEMATH3aI[UH
MOJTy4YeHHON MH(OPMAIIHH;

- cnoco0bl  CTaTUCTUYECKOM
00pabOTKM  JaHHBIX, TPE/ICTaB-
JEHHBIX B Pa3NUYHBIX H3MEpH-
TEJIBHBIX  IIKaJaX W  aHaIH3
MOJY4YEeHHBIX PE3YJIBTATOB;

- Buasl U (opMbel paboTHl ¢
MeJaroru4eckou 5 Hay4HOHU
JIUTEPATYPOK;

- TpeboBaHUsA K OGOPMIICHHUIO
Ooubnuorpadun (crmcka JIUTEpaTy-
pBI).

Ymersn:

- pabortarb c wuH(pOpMaIMeEH,
NPEACTABICHHON B Pa3IMYHOU
opme;

- oOpa0aTeiBaTh  JaHHBIC
cpeacT-BaMu CTaHJApTHOTO
MIPOTPaAaMMHOTO O0ECTICUCHHS;

- CUHTE3UPOBATh
WHPOPMALIMIO, TPEACTABICHHYIO B
Pa3INYHBIX HCTOYHHUKAX; -

- BBI6I/Ip aTb HUCTOYHHUKH
I/IH(l)OpMaL[I/II/I, aJICKBaTHBIC
IIOCTAaBJICHHBIM 3aJadyaM n




COOTBETCTBYIOIIHUE HAyYHOMY
MUPOBO33PEHHIO;

- OCYIICCTBIISATh MTOKCK
WHpOpMaLUH;

- WHTEPIPETUPOBATH u
pPaHXUPOBATH nH(pOpMaIHIo,
TpeOyemyro VIS peuieHus
MOCTaBIICHHOM 3a/1a4yu.

Baangers:

- IEPCOHATBHBIM KOMITBIOTEPOM
Y TIOMCKOBBIMHU CEPBHCAMU;

- METOAMKAMH  aHAJIMTHKO-
CHHTETHICCKOM 00paboTKHI
HHpOpPMaLTH u3 pa3IUYHBIX
UH()OPMATMOHHO-TIOMCKOBBIX
CHUCTEM (mpeamerun3zarus,
aHHOTHpOBaHUE, pedepUpOBaHUE).

Obwenpogheccuonanvrvle KOMREMEHYUN U UHOUKAMOPBL UX 0OCHLUMNICEHUS

OIIK-3 Cnocoden OIIK-3.1.3naer 3HaTh: COBpEMEHHBIE
NPUMEHSATh PACYETHO- | OCHOBHBIE  METOABI, | IPEACTaB-JICHUS O CTPOCHUU U
TeopeTHYec-Kue CHocoOBl W CpEeACTBa | CTPYKTYpE Be-111€CTBA,
MeTOAbI JJI H3Y4YeHMs | TIONyYeHHs, XpPaHEeHUs, | TCOPETHUECKHE OCHOBBI pacyera
CBOWCTB BemecTB MW | 0OpabOTKH pe3ynbTa- | METOXBI SKCIIEPUMEH-TATLHOTO
NMPoLeccoB c HX | TOB HAYYHBIX SKCIICPU- | OMpeNesieHUsT (HUIUKO-XUMHUECKUX
y4yacTueM c HC- | MEHTOB C TIOMOIIBIO | XapaKTEPUCTUK HCCIIEyeMBIX
NOJIb30BAHMEM COBpe- | COBPEMEHHBIX  KOM- | COGAMHEHHH B 3aBHCUMOCTH OT HX
MEeHHOI BBIYMCJIM- | TIBIOTEPHBIX TEXHOJIO- | CTPOEHUS U CTPYKTYPHI.

TeJbHOH TEXHUKHU Uil Ymersn: NIPUMEHATH
OIIK-3.2 TEOpPETUYECKUE u oy~
[lpumeHsieT TeopeTH- | SIMIMPHUYECKUE MOJEIH U (MJIH)
yeckWe W TONydM- | METOAbl IIpU  PpEIIeHuM  3ajad
NUPUYECKHE  MOJENN | IPO(eCcCHOHATBHON AeATENbHOCTH;
OpU  pELIeHUH 3aaady - HCHOJb30BaTh COBPEMEHHOE
XMMHYECKOM HampaB- | IPOrpaMMHOE  OOeCHEeYeHHEe U
JIEHHOCTH; CHeNMaNU3UpOBaHHble  0a3bl  J1aH-
OIIK-3.3.YMmeer HBIX MpU pEIICHUH KOHKPETHBIX
noay4arh U 06pabarel- | PU3MKO-XMMHYECKHUX 3a/1a4.
BaThb pE3yJbTaTbl Ha- Baanersn:
VUHBIX  JKCIIEPUMEH- - HaBBIKAMHM HCIOJb30BAHUS
TOB C MOMOIIBID COB- | CTAaHJAPTHOTO MIPOrpaMMHOTO
PEMEHHBIX  KOMIIbIO- | OO€creYeHus TUTS pemieHus
TEPHBIX TEXHOJIOTHIA; npoeCcCHOHANBHBIX 3a/iad (B TOM
OIIK-3.4.Bnageer YHCIIE, Jititt 00paboTKu
METOJJaMH peructpa- SKCIICPUMCHTAJIbHBIX PE3YyJIbTATOB,
U1 U IIPOrpaMMHBIM MAaT€MaTU4YECKOTro MOJACIIMPOBAHUA
obecrieueHueM ISt nmpoueccoB " 00BEKTOB Ha 0ase
00paboTKH pe3ysibTa- | CTAHJAPTHBIX MAKETOB, PUKIIAIHBIX
TOB HAy4YHOI'O DJKCIIE- IIpOrpaMMHBIX KOMITJIEKCOB U T.JI.).
pUMEHTA.
Ilpogpeccuonanvnvie Komnemenyuu U UHOUKAMOPHL UX OOCHIUINICCHU

K-1 Cnocoden NK-1.1. JIemoHcTpupy- 3HaTh:

NPOBOAUTL  HAy4YHbIe | €T 3HAaHUS OCHOBHBIX - OCHOBHBIE METOJIOB
HCC/IeI0BAHUA Mo | METOJI0B 00paboTku | 06paboTKH XUMUICCKOM
copmyapoBaHHOM XUMUAYeCKOll wnHpopma- | uHpopMauuu U  TpeboBaHUH K
TeMaTHKe M TOJy4YaTh | [MM W TpeOOBaHMI K | OTYETaM M MPOEKTaM;

HOBbIe HAa-y4Hble M | OTYETAM H IPOEKTaM; - Ha3HAYEHUS HauboJee
NPHUKJIAAHbIE Ha3HaueHHWs HauOolsiee | paclpoCTPaHEHHBIX CpEJICTB

5




pe3yJibTaThbl.

pacipoCTpaHCHHBIX
CPEJICTB aBTOMATH3AINU
WHGOPMAITUOHHON  Jies-
TEJIBHOCTH, HA3HAYCHUS
n  (QYHKIOUH Olleparu-
OHHBIX CHCTEM;

MK-1.2. Vcnonp3yer
COBPEMEHHBIC METOJIbI
JUTSL PEIICHUS] XUMHYEC-
KUX 3amad, paboTaeT C
0a3aMu TaHHBIX B KOM-
MBIOTEPHBIX CETAX;
UCTIONIB3YeT MOJTy4eH-
HBIC 3HAHUS JIJIsl 00pa-
0OTKM XMMHYECKOW WH-
(hopMaru u cocrasie-
HUA OTUCTOB U ITPOCK-
TOB; UCIIOJIB3YyeT 0a30-
BbIe 3HaHUA B 007acTH
€CTECTBCHHBIX HAYK MPH
pelIeHny 3a1a4
XUMHYECKOTO MPOoduIIs;

K- 1.3. Brnaneer
HaBBIKAMH  HCIOJIB30-
BaHUsI TPUOOPETEHHBIX
3HAaHU ©U YMEHHA B
NPaKTUYECKOW AeATellb-
HOCTH M TIOBCEIHEBHOM
JKU3HH; HaBBIKAMH
3¢ (dheKTUBHON oOpraHu-
3allUil  WHAWBUAYallb-
HOro  HWH(OPMAIUOH-

HOTO MPOCTPAHCTBA:
3 PEeKTHBHOTO TMpHMe-
HEHUS nHpOpMaIu-
OHHBIX  O0pa3oBaTelb-
HBIX pecypcos B

y4eOHOH NeATeTLHOCTH,
co3maHus 0a3 IAHHEBIX,
MPUMEHEHUS  METOJIOB
MaTeMaTHIeCKOro  MoO-
JICITUPOBAHUS I pe-
HmIeHHsS PO¢eCCHOHAIIb-
HBIX 3aJla4; METOJaMu
CTaTUCTHYECKOM
00paboTKH pPe3ynbTaToB
IKCTIEPUMEHTAITbHBIX
HUCCIICJOBAHUM.

aBTOMAaTH3aUWU HH()OPMALMOHHON

JACATCIIBHOCTH, HA3HAUYCHUIA U
(YHKUUH OTIEPAlIOHHBIX CUCTEM.
YMeTh:

- HCTIONB30BaTh COBPEMEHHBIC
METOJBI JUIS PEHICHUS XUMHYIECKUX
3aja4; - paboTaTh ¢ 0a3aMu JaHHBIX
B KOMIIBIOTEPHBIX CETSIX;

- WCIOJIb30BAaTh  ITIOJyYCHHBIC
3HAHUS 11 00pabOTKN XUMHUYECKON
WHPOpPMAalMK M COCTaBJICHUS
OTYETOB M IIPOCKTOB;

- HCIOIB30BaTh  0a30BbIE
3HaHUsT B 0O0JAaCTH eCTECTBEHHBIX

HayK Tpd  pEUIeHud  3ajad
XUMHYECKOTO TPOQUIISL.

Baagers:

HaBbIKaMH HUCII0JIb30BaHUA

MPHOOPETEHHBIX 3HAHWNA W YMEHHMA
B MPaKTUYECKOW JEATENIbHOCTH H
IMOBCEIHEBHOM KH3HU;

- HaBBIKaMH  3(PPEKTUBHOU
OpraHu3alyu WHANBUAYaJIBHOTO
WHPOPMALTMOHHOTO TIPOCTPAHCTBA!
s¢dhexkTrBHOTO MpUMe-HeHHS
WH(POPMAITMOHHBIX
o0pa3oBaTeNbHBIX  PECypcoB B
yueOHOI JIeSITENbHOCTH, CO3JIaHUS
0a3 JaHHBIX, IPUMEHEHHUS] METOHOB
MaTeMaTHYECKOTO MOJICIUPOBAHHUS
JUI  pelieHusi TpoQecCHOHATBHBIX
3ajay;

- METOJAaMH CTaTUCTUYECKOU
00pabOTKU PE3yJIbTaTOB 3KCIEPH-
MEHTAaIBHBIX HCCIICAOBAHHH.

4. OFBbEM JINCIIUTIMHBI U1 BUJbI YYEBHON PABOTHI

Taoauna 4.1.

O0beM IMCHMIJIMHBI M BUABI Y4e0HOI padoThI




Buj yuyeoHoii padoThl Bcero uyacoB 5
cemMecTp
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 180 180
AyIUTOpHBIC 3aHATUS 90 90
Jlexkuun 36 36
[IpakTrueckue 3aHATHS o4 o4
CamocrositenbHas pabota cryaentoB (CPC) 63 63
Kontponb 27 27

5. COAJEP) KAHUE JUCLHUILUIUMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PABJIEJIAM) C VYKA3AHMEM OTBEJIEHHOI'O HA HHX KOJHYECTBA
AKAJJEMUYECKHUX WIN ACTPOHOMHUYECKHUX YACOB U BUJ0OB YUEBHBIX
3AHSTUI

5.1. CTpyKTypa U coaep:kaHHe AUCHUIIHHBI

Taoauna 5.1.

O6ma;1 TPYAOCMKOCTH TUCHUIIIIMHBI COCTABJIACT 5 3a4eTHBIX CAUHMUII, 180 gacoB

Buabl yuedHoii padoThl,

DopMbI TEKYLIEr0

Paznen g BKJIIOYAs KOHTPOJIA
Ne JAuCUMIINHBI a § CaMOCTOSITEIbHYIO padoTy ycneBaemMocTH (no
n/ 5 = CTYAEHTOB U Heldenam cemecmpa)
n Z = TPYI0EMKOCTD (B 4acax) ®opma
&/ NPOMEKYTOYHOM
) aTTrecTanuu (no
= cemecmpam)
JIEKIMS | MPAKT. | cam.p.
OCHOBHBIE TUIIBI
B3aNMOJIECUCTBUHU B
1 | BemiectBe. 51 1 2 2 2
ArperatHble
COCTOSIHMS BEIIECTBA
OpOutanu
o | HEKIACCHYECKHX 5| o 5 5 4
OpraHUYECKUX
CTPYKTYp
3 [Tomusapuyeckue 5 3 5 5 2
OpraHUYEeCKHe




MOJICKYJIbI 1 NOHBIL

Teopus
KPHUCTaJNINYECKOTO
10JIs1

MO
KOOPAMHAIIMOHHBIX
COCIMHEHUN

IIpaBuna
JJIEKTPOHHOTO CYETa

Hedopmarun
KOODPIHHAI[HOHHBIX
HOJIMD/IPOB

Ctpoenue 60paHOB U
KapOOpaHOB

Merauioconepxaime
KJIIACTePBI

10

CtpyKTypHO
HEXECTKHE MOJIEKYJIBI.
OCHOBHBIE THIIBI
CTPYKTYPHOM
HEKECTKOCTHU

10

11

MexMmoieKyspHbie
B3aUMOJIENCTBUS

11,
12

TecToBbIl KOHTPOJIb

12

Paznmuunbie hopmbl
MMOTEHITNAITBHBIX
GbyHKIU 1715 TapHBIX
MEKMOJIEKYJISIPHBIX
B3aUMOJACUCTBHUHI

13

13

Ctpoenue KUAKOCTEH
1 aMOp(HBIX BEIIECTB

14

14

Crpoenue me3odas.
Mertobl u3ydeHus

CTPYKTYpbI Me30(a3

15

15

Crpoenue
KPHUCTAJIOB.
Kpucrannmaeckas
pelreTka u
KpUCTAIITMYECKast

CTPYKTYypa

16

TecToBbI KOHTPOIIb

16

PeanbHbie nOHHBIE
KpucTauibl. MoHHast
MIPOBOAMMOCTD

17

TecToBbIi KOHTPOJIb

17

CrpoeHue MeTaios.
30HHas TEOpUs
METAJUIOB

18

18

IToBepxHOCTH
KOHJIEHCUPOBAHHBIX
¢da3. OcobeHHoCTH
CTPOCHUS
MOBEPXHOCTHU
KpPUCTAJUIOB U
JKUIKOCTEHN

19

TecToBBIl KOHTPOIIL




| UTOT O: | | 3 | 54 | 63 ||

5.2. Couepma}me AUCHHUIIIIMHBI «CTpoeHne BeIIeCTBa»

1. OcHOBHbBIE THUIBI B3aUMOJCWUCTBHII B BEIIECTBE, HUX MOPSIOK (cialble, CHIbHBIE,
3JIEKTPOMArHUTHbIE U TPABUTALIMOHHBIE). ArperaTHble cOCTOsIHUS BeulecTBa. O030p BaXKHEUIITNX
AKCIIEPUMEHTAIbHBIX METOJO0B U3YYEHHUs CTpOEHMs BellecTBa. CKaHUpYyIOLas TyHHEJIbHas U
aTOMHO-CHUJIOBAs! CIEKTPOCKONHNH. PEMTOCEKYH/IHASI CIEKTPOCKOIIHS.

2. OpbOuTtanu HEKIACCHYECKHUX OpPraHHYeCKHX CTpyKTyp. MoH MmeToHus CH>*. MO
UMKIWYECKUX  HANpsKEHHbIX  CTpykTyp. Ilupammpan, karuon Mazamyne. IlpaBuia
AIIEKTPOHHOI'O CYETa JJIs MUPaMHUIaIbHBIX cUCTeM cuMMeTpuu Cnv.

3. [Monmusipuyeckre opraHuYecKue MOJICKYJbl M HOHbI. Tena Ilnarona m Apxumena B
opraHuueckoi xumuu. TpexmepHas apoMaTuyHOCTh. DyiepeHsl. YTIepoiHble HAHOTPYOKH.

4. Teopusa xpucramnudeckoro mois (TKII). Pacmennenune d-AO neHTpalbHOTO HOHA.
KonuuectBennas onenka paciuersieHuil. Criekrpoxumudeckuil psin. KoMriekcbl CHUIIBHOTO U
cmaboro moneir. TKII wm wmarHuTHBIE CBOHCTBa KOMIUIEKCOB. OHEpPrus CTaOWiIM3aluu
KPUCTAJUIMYECKUM TOJIEM.

5. Ilpumenenne Teopun MO 111 onMcaHus 3JEKTPOHHOIO CTPOCHUS KOOPAWHALMOHHBIX
coenuHeHU. MO KOOpJIMHAIIMOHHBIX COCIMHEHHUM C JIMTaHJaMH1, UMEIOITUMU G-opOuTamu. MO
KOOPJMHAIIMOHHBIX COEAMHEHNUH C JINTaHAaMU, UMEIOIIUMHU G- U T-OpOUTAIIH.

6. [IpaBuna snextponHoro cuera: 18 €, 16 €, 14 €. Konnenuus n3ono0aabHON aHATOTHH.
Aroctuueckast cBsi3b. CpaBHEHHME Ba)KHEHIIHMX 3JEKTPOHOIKBUBAJIEHTHBIX (PAarMEHTOB U
MOJIEKYII.

7. JedbopMmaruu KOOpAMHAIIMOHHBIX oaud3ApoB. D dextsl Ana-Temnepa. Teopema Ana-
Tennepa. DxkcriepuMeHTaNbHbIE MTPposiBiIeHUs dpdekToB AHa-Tennepa.

8. Crpoenune OopaHoB u KapOopaHoB. OpOutanu aubopana. Kputuka KoHIenuuu
ANIEKTpOHHOrO Jeduuuta. Jlenmprasapuueckue cTpykrypol. Kiozo-, Humo-, apaxHo-, rugo-
cTpyKTypHl. [IpaBuia a51eKTpoHHOrO cyeTa Yaia.

9. Metamoconepxkamue  kimactepsl.  Kmaccmdukamus — kmactepoB.  [IpaBuio
s dexTuBHOr0 aroMmHoro Homepa (9AH). 3HaueHue kKaacTepoB sl HAHOXUMMUH.

10. CtpykTypHO HEXECTKHE MOJEKYJbl. OCHOBHBIE THUIBI CTPYKTYPHOM HEKECTKOCTH.
[Tonutonuble neperpynnupoBkd. IlupammpanbHas m muiockas uHBepcus. Terpasapudeckas
MHBEPCHs TETPAKOOPAMHUPOBAHHBIX CTPYKTYp. [Ipobiema miockoro moauKoopAMHUPOBAHHOTO

atoma yriepoaa. [IceBgoBpaienue beppu.



1. MexMoeKyIsipHbIe B3aUMO/JICUCTBUS. [Tpubmmxennoe ONMCaHue
MEXMOJIEKYJIIPHBIX B3aUMOJICUCTBUI B Pa3psDKEHHBIX ra3ax Kak CYMMbl JIUCIIEPCUOHHBIX,
OPUEHTALIMOHHBIX U MHIYKIIMOHHBIX B3aUMOAEHCTBUI. BaH-1ep-BaanbCcoBbI CHIIBL.

12. Paznuunbie (GOpMbI MOTEHIMATBHBIX (YHKIMHA i1 HapHBIX MEKMOJIEKYIISPHBIX
B3auMoeiicTeuil. Crenuduueckre MexXMOJIEKYIIpHbIe B3auMoieicTBUS. Boopoanas cBsi3b, ee
tunbl. Knatparel. Knaccudukanus knatparos. [ToHsATHE O CYyTTPaMONICKYISPHON XUMHUH.

13. Crpoenue >XuaKocTeli M aMOpP(HBIX BelmecTB. MrHOBeHHas M KosebaTeiabHO-
YCPEIHEHHAsl CTPYKTypa >KMJIKOCTH. ACCOLMATBl M KJIACTEPbl B KUAKOCTAX. DuykTyauuu u
KoppemsiiuonHeie  ¢yHkiuu. Crneuuduka amopduHoro cocrosHus. [IpaBuma 3axapuacena.
[TonsiTre 0 cBepX- U CyOKpUTHICCKHUX (rronaax. [[puHIUIBI 3eTICHOM XUMHUH.

14. Crpoenne wme3o¢a3. Meronbl H3Y4eHHUS CTPYKTYphl Me30(da3. IJIacTUYEeCKHe
KpucTaJibl. JKUAKNe KpUCTAIIIbl (HEMATUKU, CMEKTHKH, XOJIECTEPUKH, TUCKOTHKH).

15. Crpoenue kpucramioB. Kpucraimnmueckas pemerka U KpUCTaNIMUECKast CTPYKTypa.
Teopema J[lenone. TpancmsiiuonHas cummerpus. Knaccudukanus kpuctaiioB no bemnosy.
ATOMHBIE, HOHHBIE, MOJICKYJISIPHBIC U JIPyTUE TUIBI KpUCTauIoB. DOHOHHBIN CHEKTP KpUCTasUIa.
KBazukpucraiisl. [Tapkets! [lenpoy3a u Makkesi. DHEpruu KpUCTAIIMYECKUX PELIETOK.

16. PeanbHble noHHBIE KpucTaiuibl. MonHas npoBoguMocTs. CyneproHHbIE TPOBOAHUKU
(CHUIT). Cernero-, mupo- u mbe3odnekrpudeckue 3¢ dextrl. [Ipodiaema X0I0THOTO SIIEPHOTO
CUHTE3a.

17. Crtpoenune metamioB. 30HHas Teopusi meTtaiioB. PDynkuuu broxa. IlnotHocTh
cocrosaauil. [loBepxHocth ®epmu. Ilonsatne o 3o0Hax bpummosna. CBepXHpOBOIUMOCTD.
KBanroBsliit apdext Xomna. Crnasl MeTasios. [Ipasuio FOM-Po3zepu.

18. TloBepxHOCTh KOHIEHCHUPOBAaHHBIX (ha3. OCOOEHHOCTH CTPOEHUS TOBEPXHOCTH
KPUCTAIJIOB | KUIAKOCTeH. CTPYKTypa IpaHullbl pa3iena KOHIEHCUPOBaHHBIX (a3. MoeKynsl u

KJIacTepbl Ha moBepXHOCTU. CTPYKTYpa aicOPOLIMOHHBIX CIIOEB.

6. ObPASOBATEJIBHBIE TEXHOJIOI'MH

B mponecce o0yueHHsI MCHONB3YIOTCA TPAAMIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH
(Jlekuu, CeMUHApHBI, MPaKTHUECKHEe PaOOThI) U aKTUBHBIE WHHOBAIMOHHBIE O0pa3oBaTEIbHBIC
TEXHOJIOTHUH

1. CeMuHap B JMAJIOTOBOM pPEXUME NPUMEHSETCS B OCHOBHOM IpU OOCYXIEHUHU
BBICTYIIJICHUH CTY/ICHTOB C J0KJIagamu (pedeparamu)

2. ['pynmoBoii pa3dop pe3yabTaToB KOHTPOJIBHBIX padoT

3. Bcrpeun ¢ coTpyaHUKaMH M PYKOBOIAUTEISIMH TPO(MIBHBIX J1abopatopuii  u
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OPEANPUATHHA - NOTEHIMAIbHBIMU pa00TOAATENIAMHU BBIITYCKHUKOB.
B niennom npu n3ydeHun Kypca akTUBHBIC M HHTEPAKTUBHBIC ()OPMBI IIPOBEICHHS 3aHATHI

cocTaBsA0T He MeHee 30% ayIUTOPHBIX 3aHATHH.

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OGECIIEYEHMSA 1J14
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCSA MO JUCIHUATLIIUHE

JlekIMOHHBIE 3aHATHUS POBOAATCS 1 pa3 Hexeno B 00bemMe 2 4acoB U 3 yaca MPaKTHUYECKUX
3aHATUN B mATOM ceMectpe. llocne oxOHYaHHMS M3Y4EeHHS] KaXXIOM TeMbl CTYJIEHTHI MPOXOJST

TCCTUPOBAHUC, CO6€C€,Z[OBaHI/Ie, BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTLI.

7.1. IlepeueHb-yueOHO-METOAUYECKOr0 00ecedeH s ISl 00yJaromMXcs 0 TUCHUIUINHE:

1. ['muinecnu P. I'eomerpust monekyin. — M.: Mup, 1975.

2. Heit K. , Cenbun /1. Teopetnueckast Heopranuueckast xumus. —M.: Xumus, 1976.

3. Kapanerbssny M.X. Jpakun C.H. Ctpoenue BemectBa. -M.: Bricmas mikoina,
1977.

4. Kpacnos K.C. Monekynsl u xumuueckas cBsizb. —M.: Boicias mkomna, 1977.

7.2. Ykazanus it 00y4aromuxcs 0 OCBOCHUIO JUCITUTUTHHBI

Tabuauna 7.1.
Copaepxanue caMOCTOATEIBHOM PadoTHI 00y4YarOIMXCS

Homep TeMbl/BONPOCHI, BLIHOCHMBbIE HA CAMOCTOsITe/IbHOe u3y- | Koa-Bo Dopmbl

pa3aesn YeHue 4yacoB paﬁOTLI

a

1 KauecTBeHHbBIE METO/bI onpeeacHus poc- S cobecenoBaHue,

TPAHCTBEHHOI'O W JJIEKTPOHHOI'O CTPOEHHSI MOJEKYII. TECTOBBII
[IpyHIMnB KauecTBeHHON Teopun MO. Bzanmo-nelicteue KOHTPOJIb

nMByX ~ opOurtaneil.  B3ammopeicTBHE — HE-CKOJBKHX
opbutaneit pparmenToB. OpOUTaIN CBA3€H U TPyII.

2 CuHTe3bl TeTpadApaHa, KybaHa U JOJeKadapaHa. 8
KoopaunHarionHast CBsi3b. THIBI  KOOPAWMHAITMOHHBIX
nonudapoB. Teopuss l'mimnecnm W KOOpPAMHALIMOHHBIE
coenuHeHus. KoHuenmusi THOpUIM3AIMM W CTPOCHHUE
KOOPJAMHALIMOHHBIX COECUHEHUH.
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3 n-Kommnekcst u  metamiouensl. MO depporeHa. 8 CobecenoBanue,
" Mogens [proapa-Yarra-/lyHkaHcoHa. TECTOBBII KOH-
TPOJb
4. | TIpaBuma Munroca. 7 CobecenoBanue,
TECTOBBIN KOH-
TPOJb
MeTtoapl uccneaoBaHUs CTPYKTYPHO HEXKECTKUX 8 cobecenoBanue,
S. MOJIEKYI. ONeKTpOHHass  HpHUpPOAa  CTPYKTYpHOI TECTOBBIN KOH-
HEeXKEeCTKOCTU. CTPYKTYpHO HEXKECTKHE MOJEKYJIbl C TPOJb
BBHICOKMMH KOOPAMHALIMOHHBIMU 4YHCJIaMd. BHyTpeHHee
BpalllcHUE.  TYHHEIBHBIM  MEXaHU3M  IIpEBpallCHUN
CTPYKTYpPHO HEXECTKUX Mouyiekyd. [IpuHIunsl pabGoTbl
11a3€pOB, Ma3€pPOB U UPA3EPOB.
6. n-KoMIiekchl 1 KOMILIEKCHI ¢ IEPEHOCOM 3apsija. 8 co0eceioBaHue,
TECTOBBII
KOHTPOJIb
7. [uxn bopua-I"abepa. 8 co0eceioBaHue,
TECTOBBII
KOHTPOJIb
8. [Tonmumopdu3M 1 aITOTPOTIHSL. 8 co0eceioBaHue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIA TEKYHEI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOMN ATTECTAIIUA

Ilpumepnsvie npakmuuecKkue 3a0anus K cCeMuHapam
Bonpocwt k cemunapckomy 3anamuio 1

IThan 3anamusn:
OCHOBBI KJIaCCUYECKON TEOPUU XUMUYECKOTO CTPOCHHUS.

Teopust XUMHUYECKOTO CTPOEHUS MOJIEKYIL.

W3omepus, koHpopMaIus, TayToMepusl.

[Toctpoenne MO. Pacnipenenenue 35ekTpoHoB Ha MO.
I'eomeTpuueckas KOHGUTYpaLUs MOJIEKYJI.

I'eomerpus moneky, Teopust OBOIIBO I'mmtecnn.
DeMeHTHI U ONepaluyd CUMMETPUN MOJIEKYIL.
Toueunble rpynIbl CHMMETPHH.

©CooN Ok wDdE

Knaccor CONIPSAKCHHBIX onepam/lﬁ.

34/149n ST PELIEHUA
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1. T'eomerpuueckue XapakKT€pUCTUKH, Y3J10Bask CTPYKTYpa, IFIOTHOCTh 3JIEKTPOHHOTO
obmaka. CiuH-opOUTaIbHOE B3aUMOACHCTBHUE, €r0 MPUPO/IA U BIUSHUE HA COCTOSIHUS
aTOMOB U MOJIEKYIL.

2. V3omepus BaJleHTHAas U CTPYKTypHasi, KOH(POPMALUs U TaAyTOMEPHSL.

3. Tonomnorust MOJIEKYJIbI, IIETIb XUMUYECKOTO ICHCTBHS U TOMOJIOTHYECKUE TPpadbl.
CTpyKTypHO-HEKECTKHE MOJIEKYJIbI

4. OpburanbHasg MOJEINb MOJEKYJIbl. THUIIBI MOJEKYIISIPHBIX OpOUTaIel (KaHOHUYECKUE U
nokanu3oBanubie). [ nopummzanus AO. Kiraccudukanuss MO mo sHepruu, CHMMETPUHU U
y3JI0BOH CTPYKTYpE.

5. Teomerpuueckas popma Mosiekya u ee onpenenenue merogom OSIIBO.

6. Tomonorus MoJeKyJbl, LIETIb XUMUYECKOTO JICHCTBUS U TOMOJIOTHYECKHE IPadBbl.
CTpyKTYpHO-HEXKECTKHE MOJIEKYJIbI.

7. DneMeHTHI U onepaluyd CUMMETPUN.

8. YMHOXeHHe onepanuil CAMMETPHUU.

9. IlpenbpazoBaHus 10100US U KJIACCHI COMPSIKEHHBIX 3JIEMEHTOB Ipymiibl. YTO Takoe
HpeCTaBICHNE TPYIIbI?

10. CocTaBuTh NPHUBOANMOE IIPECTABICHUE METUICHLIUKIIONPONIEHA B 6a31ce KOOpIuHAT
aTOMOB yrieposa. 5.0npeneiauTb CHMMETPHIO KOJIEOaHUI MOJIEKYIIbI
METHJICHLUKIIONPOIICHA.

Bonpocwl k cemunapckomy 3anamuio 2

ITnan 3anamusa:
1. Tlonspu3alus BEIIECTB B CTATHUECKUX M MEPEMEHHBIX dJEKTPHUUECKUX MOJISIX.

VYpasuenus Knaysunyca-Macortu, Jlopeuna-Jlopentua u Jle6as- Jlamkesena. MeTosl
OIIpEIEICHUS JUIIOJIBMOMEHTA.

CBs13b AUMOJIBMOMEHTA CO CTPYKTYPOU U CUMMETPUEH MOJIEKYII.

BekTopHas cxema pacdera IUIOIBMOMEHTOB CIIOKHBIX MOJIEKYJI

BpamarenbsHbie u KosiebaTeNbHbIE COCTOSHUS.

a s~ wn

[IpaBuiia oTO0pa BO BpalaTeabHbIX, KOJIeOaTeIbHBIX U KOJI€0AaTeIbHO-BpaIlaTeIbHbIX
nepexo/iax.
6. DNeKTpPOHHBIE COCTOSHUS.

34/1449H /19 PELIEHHA
1.Yka3arpb, 3aBUCHUT JIM OT TEMIIEPATYPHI MOIAPUIYEMOCTh MOJIEKYJIBI.
2.Kak u3MeHATCs ¥ MoYemMy Mojisipu3alus BemecTna?
3.Kakast monsipuzanusi mposiBISIETCA B BUAMMOM 00JIaCTH U3ITYyICHUS?
4.Kakue MeTo/1bl ONIPEJENICHHS AUMOTbMOMEHTA BaM U3BECTHBI?
5.Monekyibl KaKux TOYEYHBIX TPYIII CHMMETPHH MOISPHBI?
6. MosekyJibl KaKMX TOYEUHBIX TPYII CHMMETPUU HE MONSPHBI?

Bonpocwl k cemunapckomy 3anamuio 3
Ilnan 3apaTusa:

1. TIpaBuna oTOopa 3IEKTPOHHBIX NEPEXOI0B 110 CIIUHY U Mepexo1oB Mexy AO 1 MO
Pa3IMYHON CUMMETPHH.
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2. DIIEKTPOHHOKOJEeOaTeNbHbIE TIEPEX0abl, BAOPOHHBIE TIEPEXOIBI.
3. Anamm3 Jlenanmapa.

3471449 T PEHIEHHA
1. KakoBo ycinoBue JUIsi MaTpPUYHOTO 3JEMEHTA JUIOJIBMOMEHTa OXKHIaeMOTO
nepexoza?
2 UTo XapakTepHO s BpallaTeIbHOTO CIEKTpa >KecTkoro portaropa? 3.KakoBa
CUMMETpPUS

KoJieOaHU NMHEHHOW W yrioBod Mosekyinsl AB2? 4. IlpaBmia oTOGopa mepexooB
MEXIY
BpalllaTeIbHBIMU, KOJIEOATETbHBIMU U KOJIE0aTeNIbHO-BPALATEIbHBIMU YPOBHSIMHU.
3. Uucno koneOaTeNbHBIX CTETMEHEW CBOABI ISl MOJEKYJ PasIuYHOW TEOMETPUU H
CUMMET-
pun.
4. [IppuMeHeHne Teopuu TPYII CUMMETPUU AJIs yCTaHOBJICHUS IPaBUII 0TOODA.

B0np0€bl K CEMUHRHADPCKOMY 3AHAMUIO 4

IInan 3anamus:
IToTeHIManbpl MapHOTO B3aUMOJEHCTBUS.

OyHKINH paAuaIBHOTO paclpeieeHUs

THuIbI HOHHBIX PEUIETOK.

Bune! nedexroB peweToxk.

CoOcTBeHHas U MPUMECHAs 3JIEKTPONPOBOJHOCTh HOHHBIX KPUCTAIIIOB.

aprowpndE

Cyr[epI/IOHHBIC TBCPABIC DJICKTPOJIUTHI.

34149H 19 PELIEHHA
1. KBaHTOBO'MCXaHI/I‘IeCKaH HHTCpIIpCTALNA ,Z[I/I(I)paKI_II/II/I OJICKTPOHOB U HeﬁTpOHOB.

N

VYcnosus qudpakuuu 31eKTpoHOB. HEUTPOHOB U X-ITydeid.

3. UeM oTnHMyaroTCs peHTreHOTpapuUecKHii 1 HEUTPOHOTpahUIECKAN METO/IBI
CTPYKTYpPHOT'O HCCII€I0BaHNUN?

4. MoxHO 11 nosny4ath (PyHKLIHUN TAPHOTO paclpeieleHnsl peHTTeHOrpapuiuecKuM
METOAOM?

5. Kakyro cTpykTypHYyI0 HH)OpMAIMIO MOXKHO MOJIy4aTh U3 MAPHBIX (GYHKLIUH
paznuaIbHOrO paclpeesIeHus

6. OmnpenenuTh THUI MarHeTH3Ma JUisd yKa3aHHOTO aTOMa, HOHA, MOJIEKYJIBI.

7. VYKa3zaTb TUIl KBAHTOBBIX IEPEXOJIOB, JISKAIIUX B OCHOBE HEKOTOPOTO CIIEKTPATIbHBIX

meTos10B SIMP u OI1P. Ykazath 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, O KOTOPBIX

MO>KHO MOJTYYUTh HH()OPMALINIO 331aHHBIM

Bonpocel k cemunapckomy 3auamuro 5
IInan 3anamusn:
CTpyKTypa KUIKOCTEH.
CTpyKTypHBIE TapaMETPHI.
Mogaenu cTpoeHus.
O06001eHre TOTEHITMAIOB MAPHOTO B3aUMOICHCTBUS, TOTCHITMAT MHU.

e A

34/144H /19 PELIEHUA
1. Kak nomyuaioT CTpyKTypHYIO HH(POPMAIIHIO O KUAKOCTSIX?
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2. Kakue Momenu cTpyKTyphI )KHAKOCTEH BaM U3BECTHBI? KBa3MKpUCTAIITHYECKUE MOIEITH
CTPOCHHUS JKUJIKOCTEM.

3. Mopnenu cBoO0HOTO 0OBEMA.

4. OnumwuTe U3BECTHHIE MOTCHIIMAJIBI TAPHOTO B3aUMOCHCTBUSA, IPUTOIHBIC JIJISl OITMCAHUS
YKUJKUX CUCTEM Pa3IuYHON MPUPOIBI.

IIpumepul 3a0anuii KOHMPOILHBLIX padom

Koumponvnan paooma 1

1. Onpenenute THI XUMUYECKOW CBS3HM B BellecTBaX, (GopMyibl KoTopbix: CoHa, Bry, KsN.
Hanummure ux 31exTpoHHbIe (GOPMYIIBI.

2. Kakas n3 xumunyeckux ceaseii: H - Cl, H—-Br, H - I, H — P, H — S — aBiisteTcsa Hauboee
noJisipHON? YKakuTe, B KaKyl CTOPOHY CMeIaeTcsi oOmiasi 3JEKTPOH- Has Mapa B KaXIOM
ciydae.

3. OnpenenuTte YUCIo G- U TT- CBSI3€W B MOJIEKYJIax:

a) YKCYCHOTO ajbjeruia (dTaHanis);

0) yIraeKuciaoro raza. YKaXuTe THIBI THOPUAU3AIMA aTOMOB YTIIEpOJia U COOTBETCTBYIOIINE
UM BQJICHTHBIC YTIIbI B MOJICKYJIC STaHAJIS.

4. OnpenenuTe CTENIEHU OKUCIICHUS W BaJCHTHBIE BO3MOXKHOCTH 3JIEMEHTOB B MOJICKYJaX:
CH2C|2 n HzOz.

5. B cocraB xumudeckoro coeauHeHus BxomsaT: Hatpuih (32,43%), cepa (22,55%) u
kuciopon (45,02%). Beisenure mpocreiiinyio GopMyiy 3TOro COSAMHEHUSI.

Koumponvnasn paooma 2
1. OOwsacHuTe oOpa3oBanme Moiyiekynbl SiF, W wWoHa SiF62' C TIOMOIIBIO 3JIEKTPOHHO-
rpaguyec-
kX opmyr. Mosxer u cymecroBath non CFg” ? Tlouemy?
2. B yem 3aKkir09aroTCs MPUYHHBI PE3KOTO Pa3TuiUs B CBOHCTBAX:
a) okcupa yriaepona (IV) u okcuna kpemuus (IV);
0) TUTABUKOBOM KHCIOTHI M COJITHOM KUCIOTHI? OTBET 00OCHYITE.

3. IlpuBeaure cTpyKTypHBIE (OPMYIBI 2-XJIOPIPOMAHATIS W THAPOCYJIb(ara aMMOHHUS.
VYKakuTe B KaXIOM U3 COSAMHEHHMH XapaKTep XUMUYECKHX CBs3€l, BAJEHTHOCTH M CTETEHU
OKHUCJICHUS DJICMEHTOB.

4. Annoner BOs* | COs* , NOj umeror dopMy miIockoro TpeyroibHuka. Kak MOXHO
00bsIcHUTH 3TOT (pakT? Kak m3mensiercs nimuHa cBszu D — O B psgy 8033' -- COgZ' --NO; u
nouemy?

5. BeiBeguTe MoNeKyNIApHYIO (GOpMyNy YIIIEBOAOPOJA, MaccoBas JOJS BOJIOpOJa B
KoTopoM cocTaBisieT 20%. OTHOcuTeNbHAs IIOTHOCTh YIIIEBOAOPOa 1o Bo3ayxy 1,035.

Kpumepuu oyenku omeema cmyoenma npu ¢blnojaHeHuu KOHmMpOoabHOll

padomul
Onenka TpeOoBanus kK 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPAaBUJIbHBIE PEIIEHUs,, OTBETbI I'PAMOTHO
apryMEHTHPOBAHEI
XOPOIIO JIONYIIEHbl HE3HAYMTENbHbIE MOTPEUIHOCTH MPU OTBETaxX Ha
BONPOCHI, apryMeHTaIus Obl1a He OJHOM
YIIOBJIETBOPHUTEID B OTBETax Ha HEKOTOPbIE BOMPOCHI OMYILIEHBI IpyOble OIMINOKH,
HO YacTh BBIBOJIOB HE AapryMEHTHUPOBaHAa WJIM apryMEHTHUpPOBaHa
HENPAaBUIBHO
HEY/IOBJIETBOPUTE orBeThl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHPOBAHbI WM apTyYMEHTHPOBAHbI HEMPABUIBLHO
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IIpumepnvie mecmoegwie 3a0anus no Kypcy «Cmpoenue eéeujecmea
IIpumepHble 3axanus Tecta Nel

1. MonHas cBSA3b OCYHIECTBIIsAETCH B pe3yjbTare:
1) oOpazoBaHus 00MIEH AIEKTPOHHOU TAPBI
2) mepexoaa SJIEKTPOHHOW Mapbl OT OAHOTO aroMa Ha CBOOOJHYIO OpOHTAIb
Ipyroro
aToMa
3) CHJI DJIEKTPOCTATUYECKOTO MPUTSKEHUSI MEXKAY MOHAMU
4) cMeleHMsl 3JIEKTPOHHON Mapbl OT OJIHOTO aToMa K Apyromy

2. HOHOPHO'aKHeHTOPHbIﬁ MEXaHU3M 06pa30BaHI/IH KOBAJICHTHOM CBA3U
BCTpEYAECTCA B MOJICKYJIC:
1) H,0;
2) COy;
3) CO;
4) BCls.

3. B coennnenuu NH3*BF; xumnueckasi cBsi3b oCylecTBJISIETCS 32 CUET:
1) oOpa3oBaHMs HOHHOW CBSI3H,
2) ciapyBaHHMsI AJIEKTPOHOB a30Ta U Oopa;
3) mepexojia mapsl JIEKTPOHOB OT a30Ta Ha CBOOOHYIO OpOuTaIh O60pa;
4) cui1 MeXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHUS.

4. Cpenn npuBeJeHHBIX MOJICKYJ W HOHOB OIpeJeIUTe Ty, KOTOpas MOKeT ObITh
aKUeNnTopoM NpH O0OpPA30BAHUM KOBAJEHTHOWH CBSI3M 10 JOHOPHO-AKIENTOPHOMY

MEXaHHU3MY:
1) NH;  2) AIF* 3) NH* 4) H,0

5. Cpean mpeasioKeHHBIX MOJIEKYJ Bbl0epUTe Ty, HEHTPAJbHbIN aTOM KOTOPOM
HAXOAUTCHA B Sp3 - ruOpuAN3anuu:
1) BCl;
2) H,Se;
3) BeH-
4) ZnC|2
IIpumepHble 3axanus Tecra Ne2
1. [Ipu paccMOTpeHMH CHEKTPOB KAKOr0 THINA HEOOXOAMMO YYUTHIBATH NMPHHLMI
®panka-Kongona?
1) UK-.
2) BpalareiabHbIX.
3) KP-.
4) SNEeKTPOHHBIX.

2. B kakux 00/1acTAX CNEKTPa NMPOSIBJISIIOTCA MepPexoabl MeKAY 3JeKTPOHHBIMM,
K0J1e0aTeJIbHBIMU M BPAIIATEIbHBIMU COCTOSTHUSIMH MOJIEKYJT ?
1) Konebarensusbie - B UK-06nacTu, Bpamarenbueie - B Y ®-001acTh, SIE€KTPOHHBIC
- B MUKPOBOJIHOBOIA.
2) KonebarenbHble - B MHKPOBOJHOBOH, »JJIeKTpOHHBIE - B Y®-00mactw,
Bpamiarenbubie - B UK-o0mactu.
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3) KoneGarensusie - B HWK-oOmacth, BpamiatenbHble - B MHKPOBOJIHOBOIA,
3JICKTPOHHBIC - B Y D-001aCTH.
4) KonebarenwsHbie - B Y D-001acTH, 3nekTpoHHbie - B UK-06macTu, BpamarensHbie -
B MHKPOBOJIHOBOH. B Monekyne »sTuieHa mnpu o6mydyeHUH Y@D-CBETOM BO3MOMKHBI
AJIEKTPOHHBIN NIEPEX0] HAMMEHBLIEH YJHEPIUu:
3. KosiebaTesibHbIE CIIEKTPHI BOBHUKAKOT NPH B3aMMO/1eliCTBMH BelIECTBA C:
1) ramma-u3inyueHHEM;
2) BUIUMBIM CBETOM;
3) paauoBoIHAMHU
4) UK-u3nyueHuem;
5) Y®-uznyuyennem

4. Uu¢paKkpacHbIM CIEKTPaM NOTJIOLEHUSI COOTBETCTBYIOT:
1) a1eKTpOHHBIE NEPEXOAbl U3 OCHOBHOTO B BO30YKJIEHHOE COCTOSIHUE;
2) kosneOaTenbHbIE EPEX0/Ibl U3 OCHOBHOI'O B BO30YX/IEHHOE COCTOSIHUE;
3) 27eKTpOHHBIE EPEXObl U3 BO30YKAEHHOTO B OCHOBHOE COCTOSTHUE ;
4) BpamareabHbIE IEPEXO0/IbI U3 OCHOBHOTO B BO30YX/IEHHOE COCTOSIHUE.

5. Kom0uHAIMOHHBIM paccesiHUEM HA3bIBAETCs paccesiHie CBeTa:
1) 6e3 U3MEHEHUS YaCTOTHI;
2) ¢ YBEJIMYCHUEM YaCTOTHI,
3) ¢ yMEHBIIEHHEM YacTOTHI
4) ¢ I3MEHEHUEM YaCTOTHI.

IIpumepHble 3aganus TecTa Ne3
1. Kakum MeTOogoM mNOJAY4YalOT Hambosiee TOYHYH HHGpOpPMALUI0 O CTPYKType
JKMIKOCTei ?
1) HeliTpoHorpaduueckuM METO/10M;
2) PEHTTeHOBCKUM METOJI0M;
3) DaexTpoHOrpapUIecKUM METOI0M;
4) UK- cnekTpoCKOIMYeCKUM METOAO0M.
2. Kakumu cnocodamu onpeaessiloT CAMMETPHIO KOMILIEKCOB B KUIKOCTAX?
1) UK- u KP- meTogamu
2) HeiitpoHorpadu4ecKuM U peHTPOreHOrpahuIecKuM METOIaMH;
3) MK- u Y®- cieKTpoCKOIMUYeCKUMHU METOIaMH
4) DnexTpoHOrpadhUuecKuM METOIOM.

3. Kakumu MeronamMu omnpeleisiioT CTPYKTYPHble NapamMeTpbl KPHCTANIOB H
JKHAKOCTe?
1) HeiitpoHorpadudeckum METOA0M;
2) PeHTreHOBCKMM METO/I0M;
3) DnekTpoHOrpaUIEeCKUM METOI0M
4) UK- cneKTpoCKOIUYECKUM METOOM.

4. KoopaMHalMOHHBIE YHCJIA XapAKTEPHBbI JIA:
1) Kpucranios u xuakocTei;
2) TonbKo AJisi KPUCTAJUIOB;
3) ToJIBKO KUJIKOCTEH;
4) [1ng KuaKocTel U razos.

5. Kakumn METOJaMM NMOATBEPKAACTCH HATHYIUEC B KUAKOCTH NMPOCTPAHCTBCHHOI'0
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yHOPSII0YEHUSI MOJIEKYJI?
1) JudpakiimoOHHBIMY;
2) CIIEKTPOCKOMMYECKUMU
3) Pedpakromerpruueckum;
4) InanbKOMETpUUECKUM;

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anuil

Ounenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIISETCS CTYACHTY, €CIIM OH TIIyOOKO U
IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBSI3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIPABISETCA C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMEHEHHs 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHJIOM3MEHEHUM 3aJaHUM,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

XOpOIIIO

OneHka «XOpOULIO» BBICTABISIETCA CTYAEHTY, €CIM OH TBEPJO
3HaeT Marepuai, FPaMOTHO M 10 CYIIECTBY M3JIaraeT ero, He J0MycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, HPAaBUJILHO
IPUMEHSET TEOPETUUYECKHE TOJIOKEHUS MPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMBbIMU HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YAOBJICTBOPUTCIIb
HO

OHGHKa «YZIOBJ'IGTBOPI/ITGJII)HO» BBICTABJIACTCA CTYIIGHTy, cClin
OH MMEET 3HaHUSl TOJHKO OCHOBHOTO XapaKkTepa, HO HE YCBOMJI €ro
JeTajel, JIOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHJILHBIC
(GOpPMYITMPOBKK, HApPYIIECHHUS JIOTHYECKOW MOCIESIOBATEIbHOCTH B
HN3J10KCHUU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/IfI HpI/I
000CHOBAaHHMH OTBETA.

HCYIOBJICTBOPHUTC
JIBHO

OHGHKa «HCYHOOBJIICTBOPHUTECIBbHO)»  BBICTABJIACTCA CTYIACHTY,
KOTOpBI HE 3HAET 3HAUYMTEJIBHOM YacTH IPOTPaMMHOIO Marepuaia,
J0IMYCKACT CYIECTBCHHEBIC OHII/I6KI/I, HMECT 3aTPYAHCHUS TP OTBETC HA
BONPOCKI ¥  O0OCHOBaHMU OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYJIOBIIETBOPUTEIBHO» CTABUTCS CTYJIEHTAM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIIUTIIINHE.

=

Ilpumepnvie memul pepepamos:

3HaueHue MOJIEKYISAPHBIX CIEKTPOB. OOLUIHOCTH IPUPOJIBI MOJIIEKYIISIPHBIX U

BHYTPUMOJIEKYJIIPHBIX B3aMMO/ICHCTBHM. BaH-/1ep-BaaibCOBBI CUITBI.

Crexia

CoNoORWN

DJIIEKTPOHHOE CTPOEHUE KPUCTAIIIOB

MarauTHbIE CBOMCTBA BEIIECTB

Crpoenue xKuAKoi cpebl

[TonynpoBogHUKH

Peanpubie kpuctamsl. TBepasie (ha3pl IEpeMEHHOTO COCTaBa
Tumnbl KpUCTAIIIOB

. Kunkue xpucramibl

10. ITonmumepbr
11. OGmue cBoiicTBa KpucTaLioB. 3oMopdu3M, TBEpIbIe PaCTBOPHI
12. ledekTsl B KpUCTAIIIaX
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13. Crenudmyeckue MeKMOJICKYIISIPHBIE B3aUMOICHCTBUS. THITHI KOMITIEKCHBIX
coeguHeHu . JIOHOpHO-aKIIENTOPHBIN MEXaHU3M

14. Paznuunbie GOPMBI MOTCHIUATBHBIX (PYHKIMIA I TAPHBIX MEKMOJIEKYISIPHBIX
B3alMOJEHCTBUI

15. 3HaueHre MOJIEKYJISIPHBIX CIEKTPOB

16. MexXMOJIeKyJIIpHOE B3aMMOICHCTBHE

17. Crpoenue xuakocreit

18. OcobenHocTr aMmOp(HOTO BeIecTBa

19. Kpucramimueckoe COCTOSIHHE BEIIeCTBa

20. O0nacTh KUIKOTO COCTOSHUS

Kpumepuu ouenusanusa pegpepama

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

OneHka «OTJIIMYHO» BBICTABISICTCS CTYIEHTY, e€clii pabora
CTyJEHTa HalucaHa TPaMOTHBIM HAy4YHBIM SI3BIKOM, HMEET YETKYIO
CTPYKTYPY U JIOTHKY H3JIOKEHHUS, TOYKA 3pEHUsI CTYACHTa
000CHOBaHHA, B paboTe MPHUCYTCTBYIOT CCBHUIKM Ha HOPMAaTHUBHO-
MIPABOBBIE AKThI, IPUMEPHI U3 CYJACOHON MPAKTUKH, MHEHUS U3BECTHBIX
yuéHbIX B JaHHOU oOsiacTH. CTylIeHT B paboTe BBIABUTACT HOBBIC UJICU
Y TPAKTOBKH, IEMOHCTPHUPYET CIIOCOOHOCTh aHAJIM3UPOBATHh MaTeprall.

XOpOLIO

OneHka «XOpOILO» BBICTABISAETCS CTYAEHTY, ecilu pabora
HaIlMCaHA TPaMOTHBIM HAaY4HBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpPY U
JIOTMKY HW3JI0XKEHHUs, TOUKa 3pEeHUs CTyJeHTa 0OOCHOBaHHA, B pabote
IIPUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-IIPABOBBIC AKTHI, IPUMEPHI U3
CyneOHOM MPAKTUKKU, MHEHHUS! M3BECTHBIX YUEHBIX B JaHHOU 00JIaCTH.

YAOBJICTBOPUTCIIb
HO

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIAETCSA, €CIM CTYIEHT
BBHITIOJTHIII 33/IaHHe, OJHAKO HE TMPOJIEMOHCTPUPOBAT CHOCOOHOCTH K
HAy4HOMY aHaju3y, HE BBICKa3blBal B pabOTe CBOETO MHEHUS,
JOTTYCTHJI OIIMOKHU B JIOTHUYECKOM 0OOCHOBAHUU CBOETO OTBETA.

HCYIOBJICTBOPHUTEC
JIBHO

OneHka «HEeyIOBJIETBOPUTENBHO» BBICTABISETCS, €CIU CTYIEHT
HE BBINOJHWII 3aJ[aHHe, WU BBIIOJHUI €ro (opMajabHO, OTBETHJ Ha
3aJJaHHBI BONPOC, MPH 3TOM HE CChUIAJICS HAa MHEHUS YUYEHBIX, HE
TPAKTOBAJI HOPMAaTHBHO-TIPABOBbIE AaKThI, HE BBICKAa3bIBaJl CBOETO
MHEHUS, HE MPOSBHI CIIOCOOHOCTh K aHalIM3y, TO €CTh B IEJIOM LENb
pedepara He TOCTUTHYTA.

Hpumepubw KOHmMPOJ1bHblE 60NPOCHL K IK3AMEHY

1. OcHOBHBIE NOHATHS CTPYKTYpPHBIX TEOpUM: YacTHIla, B3aUMOAECHCTBHE, CTPYKTYpa.
CTpyKTypHBIE YPOBHH, UX HEpAPXUUHOCTh. OOIIME CBOIICTBA CTPYKTYP.

2. O®usnyeckue M MaTEeMaTHYECKHE MOJENM KaK CpEACTBO OINMCaHUS CTPYKTYp.
OTHOCHUTEIBHOCTH ¥ OTPAaHUYEHHOCTh MOJIEIIEH.

3. BsaumopeiicTBus B cTpykTypax. @yHIaMEHTAIbHBIE U OCTATOYHbIE B3AUMOACHCTBHSI,
UX OCOOEHHOCTH. OIJEKTPOMArHUTHBIE B3aWMOJACUCTBUS B MEXAHUYECKUX CHCTEMaXx,
IIEKTPOCTATUYECKUE U MArHUTHBIE CHUJIBI.

4. Kimaccrueckasi TEOpUsi XMMUYECKOTO CTPOCHUS.

5. DIeKTpoHHAs TEOpUs XMMUYECKOro cTpoeHus. [Ipobiema XMMHYECKOTo CpOJICTBA.
Monpenu JIpronca n Koccens.
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6. [Tonspu3zanus XuMUYECKON CBS3H.

7. 'eomerpuueckas popma mosekyin. Teopust ODIIBO.

8. AKTHBaIUS MOJICKYIL.

9. IlocTynarenpHoE IBUKEHHE U BPAILIEHHE MOJIEKYJ. BHYTpUMOIEKYISIpHOE JBUKEHUE
anep.

10. Ilapamerpsl, oOIpeAeNsSIONME T'€OMETPUIO MOJIEKYJIbI, SAEPHbIE PpPACCTOSHUA,
BaJICHTHBIE YIJIbl, YIJIbl BHYTPEHHET O BpALLEHUS.

11. 3aKOHOMEPHOCTU B PAaBHOBECHBIX 3HAYEHUSX BAJICHTHBIX YIJIOB.

12. HexxecTkue MOJIEKYIbI, UX MTOTEHIIUAIbHBIEC (YHKIINH.

13. TloBOpOTHBIE U30MEPBHI.

14. CumMeTpusi paBHOBECHOM reOMETPUIECKON KOH(PUTYpAIIH MOJIEKYJI.

15. DnemenTtsl cummeTpuun. Oneparopbl CHMMETPHH.

16. DnexkTpuyeckuil AMIMONBHBIA MOMEHT B KIIACCUYECKOW TEOPUM M KBAHTOBOU
Mexanuke. 17. [lonspHble U HENOJIAPHBIE MOJIEKYJIBI.

18. IunoqbHBI MOMEHT U CHMMETPHS MOJICKYJI.

19. lepopmarusi MOJEKyd BO BHEIIHEM DJEKTPUYECKOM moje. MHAylumpoBaHHBIHI
MOMEHT U HOJISPU3YEMOCTb MOJIEKYJIBL.

20. Cpsa3p OUIOJBHOIO MOMEHTa U MOJMSPU3YEMOCTH €  JAMDJIEKTPUUYECKOU
IIPOHMIIAEMOCTBIO Y IIOKA3aTEIIEM IIPEIIOMIICHUS.

21. MarouTHbIi MOMEHT M MarHUTHAasi BOCIIPUMMYUBOCTb MOJIEKYJIbl. /{luaMarHuTHble U
napaMarHUTHbIE BEIIECTBA.

22. MarHuTHbIE MOMEHTHI SIZIEP U AIEKTPOHOB.

23. 3eeMaHOBCKHE YPOBHH SHEPTUU.

24. VYcnoBue AIEpHOrO0 MarHuTHOro pesoHaHca (JAIMP). Xumuueckuil cABHT, €ro
UHTEpIIpETALNS.

25. YcnoBue 3MeKTPOHHOTO MapaMarHuTHoro pezonanca (JI1P).

26. DHeprusi o0pa3oBaHUsS MOJIEKYJI M3 CBOOOJHBIX aTomoB. [lapiuanbHble SHEPTHH,
SHEPTHUsl pa3phIBa.

27. llomHas osHeprus MOJIEKYJbl Kak CyMMa »JJIEKTPOHHOM, KojeOaTelbHONH U
BpallaTebHONW COCTaBJISAIOIINX.

28. DnexTpoHHbIe cocTosHUA. [loTeHuManbHble (YHKIUU ABYXaTOMHBIX MOJIEKY,
MOTEHIMAIbHBIE TOBEPXHOCTH MHOT'OATOMHBIX MOJIEKYII.

29. KoneOaHusi 1ByXaTOMHBIX MOJIEKYJ B MPUOIMKEHUH TaPMOHUYECKOTO OCHUILIATOPA.
Kunerndeckas v moTeHIMaNbHAs YHEPTHH KOJIEOaHUH.

30. BpameHue [ABYyXaTOMHOM MOJEKYJIbl COTJIACHO KJIACCUYECKOW TEOpUU B
npUOIMKEHUH KECTKOro poTaropa. MOMEHT KOJHYeCTBAa MABM)KCHHUS W KHHETHYECKas
sHeprus BpamieHus. 31. BpamarensHeie, kojeOaTenbHbIE U AIEKTPOHHBIE CIEKTPBI MOJIEKYI.
[TpaBuna ot6opa. 32. MexMoNeKyIsapHble B3aUMOACHCTBHS KaK CymMMa IUCIEPCHOHHBIX,
OPHUEHTALIMOHHBIX U MHIYKIMOHHBIX B3aumonenctBuil. Cuibl Ban-nep Baanbca. @yHknus
Jlenapna-/Ixxonca. 33. KBaHTOBO-XMMHUECKasi TPAKTOBKAa XUMUYECKOM CBSA3U B MOJIEKYJIaX.

34. MakpoTena, MEKPOYAaCTHIIbI, HAHOYACTHIIBL. J[BOMCTBEHHAs] MpUpoaa cBeTa. 3aKOH
SKBUBAJIECHTHOCTU Macchl U dHepruu. BonHbl ne bpoinsa. Moaens MOJIeKynbl Kak €IUHON
JTUHAMHYECKON CUCTEMBI U3 SiIep U 3JIEKTPOHOB.

35. XUMHUYECKUE CBSI3U, MX THIIBI; BAJIEHTHOCTh d(PPEKTUBHBIX aTOMOB B MOJIEKYJE,
MOCIIE0BATENBHOCTh M KPATHOCTh XUMUYECKHUX CBS3CH.

36. KBanTOBOMEeXaHNYECKOE 00BSICHEHHE CTPOCHUS OJHOAIEKTPOHHBIX aTOMOB.

37. OcOOEHHOCTH CTPOCHUS MHOTOAJIEKTPOHHBIX aTOMOB. ATOMHBIE TEPMBI.

38. IlepeuncnuTh Bce BO3MOXHBIC 3HAUCHUS KBAHTOBBIX umcen J u MJ mns atoma c
yKa3aHHbIM TepMOM. OINpenenuTs OTHOCHUTEIBHOE PACHOJIOKEHUE YKAa3aHHBIX AaTOMHBIX
TEPMOB 110 SHEPreTUYECKOM IIKaJIE.

39. XuMuueckue CBsI3W, MX THUIIBI; BaJCHTHOCTh A((PEKTHBHBIX aTOMOB B MOJICKYIIE,
NIOCJIEA0BATENBHOCTD M KPATHOCTh XUMUYECKHUX CBS3EH.
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40. KBaHTOBOMEXaHMYECKOE OOBSICHEHHE KOBWICHTHOM cBa3H. OObsicHeHHE
HanpaBJIeHHONW BalleHTHOCTH. OpJauHapHbIE, JBOWHBIE M TPOWHBIE CBSI3U. MeTox
MOJIEKYJISIpHBIX opoOuTtaneit 41. OnpenenuTs Yucio CTalMOHAPHBIX COCTOSIHHM, B KOTOPBIX
MOYKET HaXOAUTHCS ATOM C 33JaHHOM IEKTPOHHON KOH(UTrypaLuel, uX TepMBl.

42. VonHas cBA3b. OHeprus HOHHOM cBs3u. llomspusanust uWoOHOB. BimsiHue
NOJIIPU3aLMU HAa CBOMCTBA BEILECTB.

43. Tunsl W30MEpPHH SACPHOTO CKeyeTa MoJyieKylnbl. CTpyKTypHas H30Mepusl.
ITpocTpancTBeHHas n3oMepus. JnHaMuyeckas n30Mepus MOJIeKysl. BHyTpeHHee BpalicHue.
44. KoopauHaioHHast cBsizb. BojopoaHas cBsi3b, ee mpupona. JByXd JIeKTpOHHbIE
TPEXLIEHTPOBBIE CBSA3U C JEPULIMTOM IEKTPOHOB.

45. PaBHOBecHasi TeoMeTpHUecKash KOH(HUrypauus MOJIEKYJN, CHOCOOBI €€ ONHCaHUs.
[TapameTpsl, ONpeAeIAIOINEe TEOMETPUIO MOJIEKYJIbI, MEXbSIEPHBIE PACCTOSIHUS, BAJICHTHBIC
YIJIbl, YTJIbl BHYTPEHHETO BPALLEHUS.

46. Teopus

47. CuMMeTpHsi paBHOBECHON I'€OMETPUYECKON KOH(Urypaly MOJEKYJIbl. DJIEMEHTbI
cummerpun. Onepanuu cuMMeTpuu. TodeuHsle TpyNIbl CHMMETpUH. 24

48. TlpuBecTn mpUMEpHl MOJIEKYJ, TOYEUHAsl TPyIIa CHMMETPUU KOTOPBIX COAEPKUT
yKa3aHHbI HaOop omepauuil CUMMETpUHU. YKa3aTb pacloJIOKEHHE COOTBETCTBYIOLIMX
3JIEMEHTOB CUMMETPHUH B MOJIEKYJIE.

49. DHepreTuyeckue XapakTepUCTUKU Mojekyhd. [lapuumanbHas sHeprusi XMMHYECKOM
cBsi3u. [1oCTOSIHCTBO PHEpPruid CBsi3eil OJHOTO BHJA B JIOOBIX MoJeKynax. Pacuer sHepruii
00pa30BaHuUs MOJIEKYJI OJTYIMIIMPUUECKUMHU METOJIaMU (alIUTUBHAS CXEMA).

50.MHayMpoBaHHBI  JUMONBHBIA MOMEHT M TOJSIPU3YeMOCTb MOJEKybl. CBs3b
JUIIOJBHOTO MOMEHTa M IOJSIPU3YEMOCTH € MAaKPOCKOIMYECKMMM XapaKTEPUCTUKAMU
BEUIECTB (AMAIEKTPUUECKON MPOHUIAEMOCTBIO M IOKa3zareieM mperaomiieHus). MossipHas
pedpaxius

51. DnexTpuyeckuil AUIMONbHBIH MOMEHT B KIIACCHYECKOW TEOpHUM M KBAHTOBOU
MexaHuke. IlonspHble M HenonspHble BewlecTBa. JIUMOIBHBIE MOMEHT M CTPYKTypa
MOJIEKYJIBI.

52. DneMeHThl CUMMETPUU U OINEpallud CUMMETpPUU. TodeuHble IPYIIbl CUMMETPHUH.
JMMONbHBIA MOMEHT U CHMMETPHS MOJIEKYJIBI.

53. Tabauupbl yMHOXKeHHUs omnepauuit cummerpun. [IpeoOpasoBanus mogobus. Kmaccel
COTIPSIKEHHBIX 3JIEMEHTOB.

54. IlpuBoauMMBIE M HENPUBOJIUMBIC TIPEICTaBICHUS. XapaKTepbl HENPUBOIUMBIX
MPEJICTaBICHUNA TOUEUHBIX TPYII CUMMETPHUH.

55. MarHuTHbII MOMEHT U MarHUTHasi BOCIPUUMYHBOCTb MOJIEKYJbl. /J[uamMarHuTHbIE U
IapaMarHUTHBIE BellecTBa. MarnuTHas nossipusanus. MarHUTHbIA PE30HAHC.

56. MarHuTHble MOMEHTHI SJep U DJIEKTPOHOB. YCIOBHE SIEPHOTO MAarHUTHOTO
pe3zonanca. AMP. Xumuueckuii casur. CIIMH-CIIMHOBOE PACIIEIIIICHUE.

57. Ucnonp3oBanue criekTpoB AMP B CTpYKTYpHBIX HCCIIEIOBAHUSAX.

58. YcnoBue anekTpoHHOTO mMapamarauTHOro pesoHanca (DI1P). CBoOomHbIE paauKaibl
U Jpyrue napamMarHuTHbIE YacTULbl U LeHTpPbl. G-hakTop. B3anmoneicTBre 371€KTPOHHBIX U
AJIEPHBIX CITUHOB.

59. [TIlomHas »Heprus MouyieKylbl. OTHOCHUTENBHOE IOJIOKEHHE AJIEKTPOHHBIX,
Kosie0aTeNIbHBIX U BpallaTeIbHBIX YPOBHEH 3Heprun Mosekyssl. [loriomenue u ucnyckanue
n3ydeHus: MoseKkyaspHasi CIEKTPOCKOIIHS.

60. BpamarenpHble COCTOSHHUS JBYXaTOMHOW ¥ MHOTOATOMHBIX MOJIEKYT B
OpUOJIMKEHUSAX JKECTKOI0 M HEXECTKOro poTaTopa. MOMEHT KOJIMYECTBA JBUKECHUS U
KWHETHYECKasl SHeprus BpaleHus. JInHeiiHble MOJIEKYJIbl, MOJIEKYJIbI TUIIOB CEpUIECKOTO,
CUMMETPUYHOTO U ACUMMETPUYHOI'O BOTUKOB.

61. OmnpeneneHne BpamaTeabHbIX KOHCTAHT, MOMEHTa WHEPLHH, MEXbIJEPHBIX
paccrosHuii. 62. CTteneHn cBOOOIbI MOJEKYI.
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63. Hopmainbubie konebanus. CUMMETpHst KOJIeOaHHi.

64. KonebarenbHble COCTOSHHMS JBYXaTOMHOM ¥ MHOIOAQTOMHBIX MOJIEKYJT B
IpUOIMKEHUAX TAPMOHUYECKOTO U aHTAPMOHUUYECKOT0 oclmniuiATopoB. [lorenman Mopse.

65. MUK-cmektpel. Choexktpel  KOMOMHAIMOHHOTO  paccesHus.  I[IpumeHeHue
KOJICOATENbHBIX CIIEKTPOB I HWACHTU(HUKAIMM BEIIECTB, YCTAHOBIICHUS CHUMMETPUHU
MOJIEKYJI, U3Y4EHHE XUMUUECKUX PAaBHOBECUM.

66. . DnexktpoHHble cocTosHUA. Kiaccudukamms  SIEKTPOHHBIX  COCTOSHHM
JBYXaTOMHBIX M MHOTOaTOMHBIX MOJEKYyJ. Pa3inyuss CBONCTB MOJIEKYJ] B pa3iIW4HbIX
AJIEKTPOHHBIX COCTOSHUSX.

67. DnekTpoHHO-KOJIe0aTenbHbIe CreKTphl. AHanu3 Jlemannpa. OnpenencHue 3HEPrui
JMICCOIIMALIMU MOJIEKYJ B OCHOBHOM M 3JIEKTPOHHO-BO30YKICHHOM COCTOSHUSX. YKa3aTb
0COOEHHOCTH CTPOEHUSI MOJIEKYJIbl, O KOTOPBIX MOYHO IOJIy4YUTh MH(DOPMALUIO 33JaHHBIM
AKCIEPUMEHTAJIbHBIM METOAOM (IeKTpoHHas cnekrpockomus, Y®-, HUK- u KP-
criektpockonus, IMP-cnekrpockonus u ap.).

68. ®wusmueckue METOIBI OIpPENEICHUSI CTPYKTYPHl MOJEKYJI. OJIeKTpOHOTpadus.
MonexkynspHble ClIEKTpsl, cieKTpbl AMP.

69. ArperaTHbie COCTOSHUS. MEXMOIEKYIISIPHOE B3aUMOCHCTBHE.

70. Kpucramnuueckoe coctosgHue. OCOOEHHOCTH KPHUCTAIIIMYECKOTO COCTOSHUS.
HccnenoBanue CTpYKTYpbl KPHCTALIOB. THIIBI KPUCTAIUIMYECKUX pEIIeTOK. THIIBI 1e(eKTOB
KPUCTAJTIMYECKHUX PELIETOK.

71. DHepreruka HOHHBIX KpucTayuioB. Jledexts! LorTkn nu @penkens. Bzanmoneiicteue
nedextoB. [InaBnenue kpuctamioB. MI3MeHeHUe CTPYKTYPHBIX TapaMeTPOB MPH IJIaBJICHUH.

72. XXunxoe u amopdHoe cocrossHus. CtpoeHHe )Xuakocteil. CTpyKTypa )KUIAKOW BOJIBI.
PacTBOpBI 271€KTPOIUTOB. bIM>KHAN U IPOMEKYTOYHBIN OPSAJOK

73. )Kuaxue KpUCTaJUTbl, CMEKTUKH, HEMATHKH, XOJIECTEPUKH. JKHAKOKPUCTATITNIECKOE
COCTOSIHUE B JKUBBIX OpraHU3Max.

74. OcOOEHHOCTM CTPOEHMsSI TOBEPXHOCTH KOHJIEHCUpOBaHHBIX (a3. CrpykTypa
IpaHUIbl pasjena KoHaeHcupoBaHHbIX ¢a3. JI9C. ancopbuus [TAB.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

ITo nucunniimue: CTpoeHue BemecTBa
1. TloctymarenbHO€ MABIKEHHWE M BpallleHHe MOJeKyl. BHyTpuMmomnekymnspHoe
JIBIDKEHUE sAIEP.
2. CBs3p JUNONBPHOTO MOMEHTa M TMOJSAPU3YEMOCTH C JUAJICKTPUUYECKOM
MPOHUIIAEMOCTBIO U MTOKa3aTeJIeM MPETOMIICHUS.
3. DOmueprernka uoHHBIX KkpuctawioB. [edektsr Ilortku u Dpenkens.
Bzaumopeiicteue nedekros. IlnaBnenue kpuctawioB. M3MeHEHHE CTPYKTYpHBIX IMMapaMeTpoOB
MIpU TUTABJIICHUH

buser yrBepkieH Ha 3aceqannu Kadeapbl XUMUHU OT «_ » 20 r.
« » 20 T.
3aBenytomuii kadeapoii, mpodeccop A.M. CanamoB

3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo nucnmnummuae CTpoeHne BemecTsa
1. Ilapamerpsl, ONpeAeNAONINEe TEOMETPUIO MOJEKYIbI, SJIEpHbIE PACCTOSHUS,

22



BaJICHTHBIE YTJIbI, YIJIbl BHYTPEHHETO BpaIICHUSI.
2. MarHuTHBIH MOMEHT U MarHuTHas BOCIPUUMYHBOCTb MOJICKYJIbI. JlnaMarHUTHBIC U
napamMarHUTHBIC BEILIECTBA.
3. DJEeKTPUYECKUH AWMOJBHBIA MOMEHT B KJIACCHYECKOWM TEOPUHM M KBAHTOBOU
Mexanuke. IlosisipHbIE W HENOJspHBIE BelIeCTBA. JIMNONBHBIA MOMEHT M CTPYKTypa

MOJICKYJIBI.
buner yTBepieH Ha 3acejaHud KadeaApbl XUMUU OT € » 20 r.

« » 20 T.

3aBenyromuuii kadeapoii, mpodeccop A.M.CanamoB

Kpurtepuu onieHKH 0TBeTa Ha IK3aMeHe

4-GayutbHas IIKaIa IToka3arenn Kpurepun
(YpoBeHb
OCBOCHHS)
OTiIn4yHO 1. IlomHoTa H3MOXKEHUS CryaeHTOM J1aH NOJIHBIM, B JIOTHYECKOU
(HOBBIIIIEHHBIH TEOPETUYECKOTO MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET
YPOBEHB) MaTrepuana; Ha TIOCTaBJIEHHBIH  BOIIPOC, TJ€ OH
2. ITlonnota U | IPOAEMOHCTPUPOBAT 3HAHMS TMpeAMETa B
MPaBUILHOCTh MOJTHOM 00BbeMe Yy4yeOHOW MpOrpaMMbl,
pereHus JIOCTaTOYHO riyooKko OCMEBICITBAET
MPAKTHYECKOTO JTUCIUTIITUHY, CaMOCTOSATEILHO, i
3aJ]aHN; MCYEPIIBIBAIOIIIE OTBEYAET Ha
3. HpaBI/IJ'ILHOCTL w/wnu | AOINOJIHUTCIBbHBIC BOIIPOCHI, IPUBOUT
apryMEHTHPOBAHHOCT COOCTBEHHBIE TPUMEpPHI MO MPOOIEMATHKE
b U3J10KeHus | MOCTaBJICHHOI'O BOIIpocCa, peunia
(TTocie10BaTeNbHOCTE | HPEUIOKEHHBIC MPAKTHICCKUE 3aaHMs oe3
HGﬁCTBHfI); OIIMOOK.
Xopouio 4. CaMOCTOSITEIHPHOCTD CTyneHTOM JaH pa3BEpPHYTHIM OTBET Ha
(6a30BbIi OTBETA; MOCTaBJIEHHBI  BOMpOC, TJ€  CTYIAEHT
YPOBEHB ) 5. Kynbrypa peun; JEMOHCTPHUPYET 3HAHUS, TPUOOPETEHHBIC Ha
6. uT.IL JIEKIIMOHHBIX U CEMHHApCKUX 3aHATHSAX, a
TaK)Ke MOJTyYeHHBIE TTOCPEACTBOM H3YUCHHS
00s13aTeNBHBIX YYEOHBIX MAaTEpPHAIIOB II0
KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJaJcHUE  MOHOJIOTHYECKOM
peYbI0, JIOTUYHOCTh M TOCJIEI0BATEIbHOCTh
orBeTa. OTHAKO JTOMYCKAETCs HETOYHOCTDH B
OTBETE. Permun MpeAJI0KEHHBIE
MPaKTHYECKUE 3aJaHusl C HEOOIBIIMMHI
HETOYHOCTSIMH.
Y 1oBieTBOpUTENH Cryaentom JIaH OTBET,
HO CBU/JICTEIBCTBYIOLIMN B OCHOBHOM O 3HAHUU
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(TToporoBbIit MPOILECCOB M3y4aemMoit JUCIUIUINHBI,
YpOBEHbB) OTJIMYAIOIIUNCS HEJI0CTAaTOYHOM TIIyOHMHOM
U TIOJIHOTOW PpACKPBITUS TEMbI, 3HAHUEM
OCHOBHBIX ~ BONPOCOB  TEOpUH,  Ci1abo
chOpMUPOBAHHBIMH  HAaBbIKAMH  aHaIM3a
ﬂBHCHHfI, Imponeccos, HEOAO0CTaTOYHbIM
YyMEHHEM  JaBaTb  apryMEHTHpPOBaHHbIC
OTBETEI 5 IIPUBOIUTH IIPAMEPHL,
HEJIOCTAaTOYHO  CBOOOJHBIM  BJIAJICHUEM
MOHOJIOTHYECKOM PCYbIO, JIOTUMYHOCTBIO H

II0CJIEI0BATENIBHOCTbIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
COJIepKaHUU oTBETa u peleHun

NPaKTUYECKUX 3a/laHui.
Heynosnersopure CryneHToM J1aH  OTBET, KOTOpPBIU
JIBHO COJIEP)KUT P CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHapy>KUBAIOIIUKA HE3HaHHE IPOLIECCOB
copMHpOBaH) u3ydaeMoit IpeIMETHOM oOnacru,

OTJIMYAIOIIMICS HErIyOOKUM PpacKpbITHEM
TEMbI, HE3HAHHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMU HaBBIKAMU
aHanM3a SIBJICHUM, IIPOLIECCOB, HEYMEHHUEM
JlaBaTb ~ apryMEHTHPOBAHHBIE  OTBETHI,
ciabplM  BJIAJICHUEM  MOHOJIOTMUYECKOMN
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
[1OCIIE0BATEIBHOCTH. BriBOIBI
IIOBEPXHOCTHBI. PelieHne mpakTU4eCKuX
3aIaHMI HE BBINOJHEHO. T.e CTyAeHT He
CMOCOOEH OTBETUTH HA BOIPOCHI Jaxe Npu
JOTIOJIHUTENBHBIX ~ HABOASAIIMX  BOIPOCAX
MIpENOIABaTEIS.

9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
AN CHUITINHBI
9.1. YueOHas sureparypa:
a) OCHOBHAas:
1. Bepcykep U.b. DnexkTpoHHOE CTpOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COEIUHEHUH.

Beenenue B Teopuro. — JI.: Xumus, 1986.

2. brnoxunnes A.W. OcHoBbl kBaHTOBOM MexaHukH. —M.: Hayka, 1976.

3 I'mnnecniu P. 'eomerpus monexyi. — M.: Mup, 1975.

4. Heii K. , Cenbun /1. Teopernueckast Heopranndeckas xumus. —M.: Xumus, 1976.
5 Kapaneressnuy M.X. JIpakun C.H. Crpoenne BemiectBa. -M.: Bpicmias mikona,

1977.

6. Kpacnos K.C. Monekynsl 1 xumuueckas cBsi3b. —M.: Beiciias mkomna, 1977.
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7. Jlep P. , Mapuang A. OpOutanbpHasi CHMMETpUsS B BOIMpoOcax M OTBeTax. —M.:
Mup, 1976.

8. Mappen Ix. , Kerrn C., Tegnep k. Xumuueckas cBs3b. —M.: Mup, 1980.

9. Menemnna A. M. Kypc KBaHTOBOU MeXaHUKH sl XMMUKOB.-M.: Briciias miko:na,
1980.

10. Munkun B.M. , Munses P.M. Hexknaccuueckne CTPYKTypbl OPraHMYECKHX
coenuHeHuit. — Pocros-na-/lony: PI'Y,1985.

11. Munkun B.U., Onexnouu JLIL. , KganoB FO.A. MonekynsipHblii AU3aiiH
TayToMepHbIX cucteM. — PocroB-Ha-Jlony: PI'Y,1977.

12. Munkua B.U. , MunseB P.M., Cumkun b. SI. Teopus cTpoeHUS MOJEKYIL
®enukc 1997. PoctoB — Ha- Jlony.

13. Munkud B.W. , MunsieB P.M., Cumkun b. .. KBanToBass Xumus opraHu4ecKux
coequHeHni. Mexanusmel peakuuil. —M.: Xumus, 1986.

14, TIlanynoB E. I'. Crpoenue monexkyn. — Tseps: TI'Y, 1995. Ilanynos E. T,
Crpoenue monekyn. —TBeps: TT'Y, 1995.

15. Cumkun b.4., Kneukuit M. E., I'nyxoBues M.H. 3agaun no Teopuu cTpoeHus
MoJiekyil. — Poctos-Ha-Jlony: @enukc, 1997.

16.  ®mappu P. KBantoBas xumust. — M.: Mup, 1985.

17.  Xaprurau U., Xaprurau M. Cummerpus riazamu xumuka. —M.: Mup, 1989.

18. Xodman P. CrpoeHue TBepAbIX Tel U TMOBEPXHOCTEW: B3IJISII XUMHUKA —
Teopetuka. —M.: Mup, 1990.

19.  Orkunc I1. KBanTel. CipaBouHUK KoHIENwiA. —M.: Mup,1997.

20.  Smmmupckwuii K.B., Sunmupcknii B.K. Xummueckas cBsi3p. — Kues: Buma mkona,

1976.

0) /JIOMOJIHUTE/IbHAS:

1. AbapenkoB U.B., bparues B.®., Tynyo A.B. Hauana xBanToBOil xumuu. —M.:
Bricmmasg mkona, 1989.

2. banexayzen K. Beenenue B Teoputo noss muragnos. —M.: Mup, 1964.

3. bmomendensn JILA., Kykymxun A.K. Kypc KBaHTOBOIl XMMUU U CTpOEHHS

Moutekyi. —M.: MI'VY, 1980.

4, BBenenue B kBanTOBYI0 XUMHI0. —M.: Mup, 1982.

S. BymBopn P., Xopman P. Coxpanenue opOutanmpHON cummerpun. —M.: Mup,
1976.

6. Haptan O.K. KBanToBas xumus. —M.: Beicimas mkona, 1962.
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7. Hxadde I'., Opunn H. Cummerpus B xumun. —M.: Mup,1967.

8. Hxoncon K. Uucnennsie MmeToabl B xumuu. —M.: Mup,1983.

9. Hmutpues U.C. Monekyinbl 6e3 xumuueckux cBsized. —J1.: Xumust, 1980.

10.  [proap M. Teopuss MOJICKYJISpHBIX OpOWUTaIeli B OpPraHUYECKOW XUMHUU. —M.:
Mup,1972.

11.  Jsarkuna M.E. OcHOBBI TeOpUHU MOJIEKYJIApHBIX opOutaneit. —M.: Hayka. 1975.

12.  3arpagnuk P., ITonak P. OcHoBbI kBaHTOBOM Xumun. —M.: Mup, 1979.

13. Kunapk T. Komnsrorepnas xumusi. —M.: Mup, 1990.

14,  ®naiirep Y. CtpoeHue u nuHaMuKa Mosiekys. —M.: Mup, 1982. T. 1,2.

15.  ®nappu P. I'pynnsl cummerpun. Teopust u xumuyeckue npuioxenus. M.: Mup,
1983.

16.  ®yrsunara C. Meron MonekyIsipHbIX opouTaneit. — M.: Mup, 1983.

17. Xsioum J[Ix. Heopranumueckas xumusi. CTpoeHHE BEIIECTBA U PEaKIHMOHHAsS
coco0HOCTh. — M.: Xumus, 1987.

18.  Ironwmxe JI. KBantoBas xumus. — M.: Mup, 1976.

9.2. UHTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NookrwnpE

9.3. IlporpammHoe oGecnieueHue

YHuBepcutrer oOecriedeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO
pacIpoCcTpaHsIeMOro NporpaMMHOI0 00eCTIedeH s, B TOM YHUCIIE OTEUECTBEHHOTO IPOM3BO/ICTBA.

Kaxxapiit oOyyaromuiics B TeUeHUE BCEro nepruoja o0yueHus: obecreueH WHIUBUIYaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIGKTPOHHOW WH(OPMAlMOHHO-00pa30BaTeIbHON —cpene
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOM HMeeTcsl JOCTyn K HH(OpPMAalMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «/IHTepHEeT» Kak Ha TEppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter oOecmeyeH CIeIyIOIUM KOMILJIEKTOM JIMLEH3MOHHOTO IPOrpaMMHOTO

o0ecreyeHus.
1. JluueH3moHHOE mporpaMMHOe o0ecreyeHue, ucnoiabzyemoe B UHrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyanbsaast Ctynus TectupoBanus’

1.4. AntuBupycuoe I10O Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsiny ¢ TpalMIMOHHBIMU H3JaHMSAMU CTYIEHTBI U COTPYAHUKH HMMEIOT BO3MOKHOCTb
HOJIb30BATHCS AJICKTPOHHBIMU MOJTHOTEKCTOBBIMU 0a3aMU JAHHBIX:
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Tabnuya 9.1.

HasBanue pecypca

Ccpuika/noctyn

OnekTpoHHass OubnmoTeka oHimaliH «EnuHOE OKHO K
00pa3oBaTeIhHBIM pecypcam»

http://window.edu.ru

«O6pazoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

QenepanbHBId  00pa30BAaTENBHBIA MOPTAN:  YUPEKICHHA,
nporpammsl, ctanaapthl, BY 351, Tectel ETD, TA

http://www.edu.ru —

OdenepanbHblii  HEHTP HWHGPOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcos (PIIMOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYIEHTA". OnexrtponHas
OMOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

M3marenscTBo «JlaHby. DIIEKTPOHHO-ONOIMOTEYHAS] CHCTEMAa

http://www.studentlibrary.ru -

Pycckas BupTyanpHas Onbmmnoreka

http://rvb.ru —

UznatenbcTBo «JlaHby). DIEKTPOHHO-ONOMHOTEUHAs cCUCTEMA

http://e.lanbook.com -

ExxenenenbHuk Haykun U oOpazoBanms IOra Poccun
«AKaneMus

http://old.rsue.ru/Academy/Archiv
es/Index.htm

Hayunas snextponHas Oubmuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0nbmoTeuHas cuctema [IPRbooks

http://www.iprbookshop.ru -

DNeKTPOHHO-CIIPaBOYHAsl CHCTeMa JOKYMEHTOB B cdepe
obpazoBanus «MHDOpMIOY

http://www.informio.ru

Nudopmarnmonno-mipaBoBas cuctema «l apant»

CereBast Bepcus, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Murl'y

DnexTpoHHO-O0nbnmoTeuHas cucrteMa «HOpaitm»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Tpe6OBaHI/I$I K ayauTopuun s JICKHUOHHBIX U TIPAKTHYCCKUX 3aHATHH; 6CCI_HyMHa$I

CBETJIasl ayIUTOPHS Ha 25 MOCAIOYHBIX MECT C JIOCKOM.

2

TpeGoBaHust K ayauTOpuM [uId J1a0OpaTOpHBIX 3aHATHH: mabopatopus 60-70 M~ c
BBITSDKKOM, OOIIMM M MECTHBIM (HaJ| LIECThIO pabOYMMHM CTOJIAMH) OCBEILLIEHUEM, KaHaIu3auen

(XOJ'IO,I[H&H U rops4vas BOI[a).

TpeboBanusi K creqUalIU3UPOBAHHOMY OOOPYJOBAHMIO: BBITS)KHOW HIKad, XUMHUYECKH
CTOMKasi pPaKOBHMHA, IIECTh Ja0OpPaTOPHBIX CTOJOB CO CTOWKMM IOKPBITHEM, OJMUH CTOJI
npenojaBarens, JBEHAALaTh J1a0OpaTOPHBIX CTYJbEB, JIOCKA, TEXHUUYECKHE M aHAIUTUYECKUE

BECBI.
Teoperuveckuii Kype:

Jlexuuu, pe3eHTanuu

KoHTposbHbIe TECThI — AUCKU ¥ OyMaKHBIM BapUaHT.
Crnincku BOIIPOCOB /17151 IPOBEACHUSI KOJUIOKBUYMOB.
Tabmuiel.

BapuanTsl 3a71aHuit 17151 KOHTPOJIBHBIX paboT.

ook owdE

BapuanTel 3amanuii 151 CaMOCTOSTEIFHON pacyeTHOM paOOTHI.

11. METOAUYECKHUE YKA3ZAHUA U1 OBYUYAIOHIUXCSA ITO OCBOEHUTIO

TACIATITAHBI
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Juctunnuaa «CTpoeHHe BEIIeCTBa» HamlpapiieHa Ha GopMHUpOBaHKUe KoMmmeTeHIui: YK-
1, OIIK-3, IIK-1.

[IpomexxyTouHas aTTecTals IpeanogaraeT K3aMeH.

[Tpuctynas K U3y4eHUIO JUCUUILUINHBI, HEOOXOIMMO B MEPBYIO OUYEPEIb O3HAKOMHUTHCS C
cojepkanueM paboueit mporpammsbl gucturiaHb (PTLT).

Jlexuuy UMEIOT LENBI0 JaTh CUCTEMATU3MPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUM.

[Tpu u3yyenuu u mpopabOTKE TEOPETUUYECKOTO MaTepHaa ajsi 6akaiaBpoB HEOOXOAUMO:

- IIOBTOPUTDH 3aKOHCIIEKTUPOBAHHBIN HA JIGKIIMOHHOM 3aHSATHUH MaTepual U JAONOJHUTH €ro ¢
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JaHHOHM TEME JINTEPaTyphl;

- IIPU CaMOCTOSITEJIBHOM M3yYEHUH TEOPETUYECKOW TEMBbl CEIaThb KOHCIEKT, HCIOJb3Ys
pexomennoBanusle B PIIJ nuTepaTypHble HMCTOYHMKM U pecypchl HH(OpPMaIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IpU MOArOTOBKE K IMPOMEKYTOUHOM aTTECTalMy MO MOJYJIO MCIOJIb30BaTh MaTepHallbl
(oH/1a OLIEHOYHBIX CPEJICTB.

[IpakTuueckue 3aHATUS TPOBOASTCA C LETIbI0 YrIyONeHUS M 3aKpeIUIeHUs 3HaHUH,
NOJYYCHHBIX Ha JIEKIMSX M B IPOIECCE CAaMOCTOATENBbHON padOThl HaJ HOPMAaTHBHBIMHU
JIOKyMEHTaMu, Y4eOHOI 1 Hay4yHOU TUTEpaTypoil.

[Ipu noAroToBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3YYUTb, IOBTOPUTH TEOPETUUECKUI MaTepuall 10 3alaHHON TEME;

- 1P BBIIIOJIHEHUHU JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHUs,

BBIIIOJIHSIEMBIE B AYJJUTOPUH.

Pexomenaauuu no padore ¢ Hay4YHOH M Y4eOHOI JTUTepaTypoii

PaGora ¢ yueOHOMl u HayyHOW JHUTEpaTypoil sBIsSETCS TJaBHOW (opmoi
CaMOCTOSITEIIBHON

paboThl U HEeOOXoauMa MpHU MOJrOTOBKE K YCTHOMY OINPOCY Ha CEMHUHAPCKUX 3aHATHUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYAET NPOpabOTKY JEKIIHOHHOTO
MaTepuanga — HW3Y4€HHE PEKOMEHJOBAaHHBIX MCTOYHHUKOB M JIUTEPATYPhl MO0 TEMATUKE JIEKIIHM.
KoHcnekT nekuun JomKeH coaepkarh pedepaTUBHYIO 3alMChb OCHOBHBIX BONPOCOB JIEKIIHH,
IpPEeUIOKEHHBIX TpernojaBareneM cxeM (IIpU HMX JEMOHCTpalllu), OCHOBHBIX HCTOYHHUKOB M
JUTEpaTyphl IO TEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcleKT nokeH ObITh BBIIIOJHEH B
OTIeNbHONW TeTpanu mo npeamery. OH JODKEH ObIThb aKKypaTHBIM, XOpOILIO YHMTAaeMbIM, He
COJIEpKaTh HE OTHOCSIYIOCS K TeMEe HHPOPMAIUIO WK PUCYHKHU.

KoHcnekTel HaydyHOW JMTEpaTypsl IPU CaMOCTOSITEIBHOM IOATOTOBKE K 3aHATHSIM
JTOJIKHBI

OBITH BBINOJIHEHBI TAKXKE aKKypaTHO, COJIepKaTh OTBEThI Ha KaXKJbIi IMOCTABJICHHBIN B TeMe
BOIPOC, MMETh CCBUIKY Ha MCTOYHMK HH(GOpMaluu ¢ 00s3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJla W3JaHUS HUCHOJb3yeMOW Hay4dHOH suTepaTypbl. KOHCHEKT MoXeT ObITh
OTIOPHBIM (COZIEPKATh JIUIIb OCHOBHBIE KJIIOUEBBIE MO3UIMH), HO TIPU 3TOM MO3BOJISIIOIIUM JaTh
MOJIHBIM OTBET MO BOIPOCY, MOKET ObITh MOJAPOOHBIM. OOBbEM KOHCIIEKTA ONMPEAEIsIeTCs CaMUM
00yJaronuMcH.

B nporecce paboThl ¢ yueOHOM 1 HAyYHOH JTUTEpaTypoil 00ydaronuiics MOXKeT:

- JIeNaTh 3alllCU 10 XOAY YTEHHUS B BHJE IPOCTOrO WJIM Pa3BEpHYTOro IUiaHa (Co37aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE€3UCHl (IUTHUPOBaHUE HauOoJiee BaKHBIX MECT CTaTbU WJIM MOHOTrpaduu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pabOThI);

- CO3/1aBaTh KOHCIEKTHI (pPa3BEPHYTHIC TE3UCHI).
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Pabouas mporpamMma mucturuiiHbl «CTpOCHHE BEIIECTBA» COCTaBJICHA B COOTBETCTBHH C
tpeboBanussMu OI'OC BO mo crenuansHoctu  04.03.01. «Xumus (ypoBeHb OakajiaBpuaTa),

YTBEPXKIECHHOTO NpHKa3oM MuHHcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
17 wnrona 2017 r. Ne 671

[IporpamMy coctaBuia: K.X.H., JOIEHT kadenpsl xumun Kwurtuesa JI.U.

Pabouas mporpamma ogo0peHa Ha 3aceaHuH Kadeapbl XUMHUH

ITporokon 3acenanus Ne 10 oT « 20 » HIOHA 2023 1.

Pabouas mporpamma op00peHa y4yeOHO-METOAMYECKMM COBETOM XHMMMKO-OMOJOTHYECKOIrO

g]!aK YJIbTCTA

ITporokon 3acenanus Ne 10 OT « 26 » HUIOHA 2023 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[TpoTtokon 3acemanust Ne _ 10 OT « 28 » WIOHA 2023 .
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CaejleHns 0 nepeyTBepAeHNH MPOrpaMMbl HA OYepPeaHO y4eOHbIl roa u
perucTpanuu u3MeHeHui

YyeOusblii Pemrenue BHecennbie n3MeHEHUA IToamuce 3aB.
roj Kadenpser kaenpoii
(Ne

MIPOTOKOJIA, /1aTa)
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