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1. HEJIX U3YYEHUA JUCHUIIJINHBI

Heassmu u3ydyenuss aucHUIMHbL «CTpoeHHe BeleCcTBAa» ABJISIOTCA. H3YUYCHHE
CTyJICHTaMH TEOPETUYECKUX OCHOB COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUU AaTOMOB,
MOJIEKYJ, KPUCTAJJIOB; YIIYOJIIEHHOE H3y4YeHHE TEOPHUH XUMHUYECKOW CBSI3U U PEAKIIMOHHOM
CIIOCOOHOCTH BEILIECTB; CTPOCHHMSI W CBOMCTB BEIIECTBA M COCTABIAIOIIUX €ro YacTull;
MOCJICIOBATENIbHO Ppa3BUBATh IEPBOHAYAIBHBIE CBEACHUS O TEOPUU CTPOEHUS BEIIECTBA,
MOJIYYEHHBIC CTYICHTAMU TIPH U3YYeHHUH NUCHUIUTHH «O0mas xumus» u «KBaHTOBas XUMUS:
paccMOTpPETh BONPOCHI TEOPUHM XUMHUYECKOM CBSI3M U BJIEKTPOHHOTO CTPOEHHUS MOJEKYI,
CTPOCHHUS KOHJIEHCHUPOBAaHHBIX (a3, a TakKe B3aUMOCBS3M PEAKIMOHHON CIOCOOHOCTH U

CTPOEHUS MOJIEKYJI.

2. MECTO JMCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «Ctpoenue BemiecTBa» BXOJHUT B 00S3aTENIbHYI0 YacTh AUCHUIUIMH broka 1 u
nzydaercs B 5 cemectpe. CTpoeHHE BemiecTBa — 3TO 0a30BBIH KypC, U3YYAIOMIUNA B IUPOKOM
IJIaHE CTPYKTYpPHBIE OCOOCHHOCTH BCEX BHIOB MaTepuH, OOJaJarolIuX HEHYJICBOM Maccou
MOKOSI. XMMHUKH M3YYarOT TJIABHBIM 00pa30M BEIIECTBA, OPraHU30BAHHBIE B ATOMBI, MOJICKYJIBI,
WOHBI M PaJUKaJIbl, IPUUYEM BO BCEX HM3BECTHBIX arperaTHBIX COCTOSHUSIX — Ta3000pa3HOM,
KUIKOM, TBEPIOM U IJIa3MEHHOM.

CoBpeMeHHbIE TTPEICTABICHUSI O CTPOCHUH BELIECTBA OCHOBAHBI Ha 0a30BbIX MPUHIIUIAX
Y UCTIOJIBb3YIOT METO/Ibl KBAHTOBOM MEXAHUKH M KBAHTOBOW XUMUH.

B 3nauntensHO# cremenm Kypchl «KBaHTOBas xmmusi» U «CTpoeHHE BEIIECTBA
nomonHSIT Apyr apyra. Kypce «CrpoeHme BemiecTBa» sBiseTcs (QyHIaMeHTOM Bceid
COBPEMEHHON TEOPETHUYECKOM XUMHH, BKIIOUAIOIIEH Kak KBAHTOBYIHD XUMHIO, TaK U
KJIACCHUUYECKYIO TEOPUI0 XMMUYECKOTO CTPOCHHS.

Taoauma 2.1.

CBsi3b JMCHMILIHHBI «CTpOGHHC BEIIECTBA» C NPEAIICCTBYIOINUMHA JUCHUIIJIMHAMHA U
CPOKM UX U3YUYCHUA

Kon JvcuMmineel, OPEAIECTBYIOMMNE JUCUUILIMHE Cemectp
JUCIUILITUHBI «CTpoeHue BelecTBay
b1.0.11 Maremaruka 1,2
b1.0.15 dusnka 1,2




b1.0.14 Nudopmaruka 1,2
B1.0.06 Heoprannueckas xumus 2,3
b1.B.06 KBanToBas xumMus 4
Taoauna 2.2.

CBs3b AUCIHUTIJIMHBI «CTpOCHI/Ie BeIIECTBA» € NMOCJIECAYIOIIMMHU AUCHUIIVIMHAMUA M
CPOKM UX U3YUYCHUA

Kon JMcUMIUIMHBL, CIEAYIIME 3a AUCLHUIUIMHON Cemectp
JUCTTUTITAHBI «CTpoeHHe BEIIeCTBa»

b1.0.07 Opraanydeckas XUMus 6,7

51.0.08 dusnueckas XuMus 6,7

b1.0.26 @uU3HYECKUE METO/IBI UCCIIEIOBAHMS 6

b1.0.20 XUMHYECKHE OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB 7

b1.B.07 BBICOKOMOJIEKYIIIPHBIE COCAUHEHUS 8
b1.B.JIB.03.01 Kosmronnuas xumus 8
b1.B.JIB.06.01 TeopeTuueckre OCHOBBI HEOPraHUYECKOH XUMUH 8

B pe3yJsibTaTe ocBOeHUS IMCUMIIMHBI 00Y4AIOLIUIICA J0JIKEH:

e 3HaThb:

- OCHOBHBIE MTOHATHS TEOPETUYECKOM U MPUKIAIHON XUMUHY;

- OCHOBHBIE ITOJIOKEHUS Kypca «O011as 1 HeopraHudeckas XUMUsSD».
- ocHOBY Teopuit MO;

- OCHOBHBIE TUIIbI B3aUMOJICHCTBUI B BEIIECTBE

e YMeThb:

- UCTIIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- IPUMEHATH pa3JINYHbIE TEOPUH I PELICHUS NIOCTABICHHON 3a/1a4H;

- 1300pakaTh CTPYKTYPY Pa3TMYHBIX BEIIECTB;

- COCTaBJIATH (HOPMYITY 1O Ha3BAaHUIO M HA3BAHHE 1O CTPYKTYPHOU PopMmyiie;

- 00BSCHATH HA KAYECTBEHHOM YPOBHE B3aMOCBSI3b CTPOCHUS 1 CBOWCTB MOJICKYIL.

e Bianers:

- IPOCTPAHCTBEHHBIM MBIILICHUEM;

- OCHOBHBbIMHU INIOHATHUAMHU XUMUH,

- HaBBIKAMU TIOMCKa U 00paboTKK nH(DOpMAIUy;

- IPCACTABICHUAMU O XUMHWYCCKUX BSaI/IMOILCI\/'ICTBI/IHX.



3. KOMIIETEHIIMU OBYYAIOLIETOCsl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCIIAITIJIMHBI

HpOI_ICCC HU3YyUCHUA OUCHUIUIMHBI HAIIPABJICH Ha (pOpMI/IpOBaHI/Ie 9JICMCHTOB

caenyroux kommereHiuid B cootBerctBUM ¢ OI'OC BO u OIIOII BO no npanHomy

HaIpaBJICHUIO ITOATOTOBKH:

Kon HaumeHnoBanue HNuaukarop B pesyiabTaTte ocBOeHHS
KOMIIETEHII KOMIETEeHIN N JMOCTHKEHH ST AUCUHUILTMHBI 00y4Yaloluiicst
un KOMIIeTeH MU JOJIKEH:
Ynueepcanvnvie kKomnemenyuu u UHOUKAMOPBL UX 00CHUICEHUSA
YK-1 Cnocoben YK-1.1. 3HaTh:
OCYIIECTBJISITh MOUCK, | AHAIM3UPYET 3ajady, - TIOHATHE M KIACCU(PUKAIHS
KPUTHYECKHii aHAIM3 U | BBLACSIE €e 0a30BbIE | CHCTEM;
cuHTe3 wWHGOPMAIUH, | COCTABIIONINE; - CTPYKTYpY ¥ 3aKOHOMEPHOCTH
NMPUMEHSTh CUCTEM- VK-1.2. (OYHKIIMOHUPOBAHUS CHCTEM;
HbIli moaxox 1Js pe- | Onpenenser, HHTEp- - 0COOECHHOCTH CHCTEMHOTO
IIeHUs MOCTABJEHHBIX | IPETUpPYeT W  paH- | IOAXO0Ja B HAYYHOM IIO3HAHHMHU,
3a1a4 KHUPYET nH(popMa- - TOHATHE O CHUCTeMe, e¢

LU0, TPeOyeMyro Ui
perieHus] TTOCTaBJICH-
HOH 3a7a4H;

YK-1.3.
OcCyIecTBIsAET TOUCK
vHpOpMAIIH TS
perieHus ITOCTaB-
JEHHOH 3aJayd 10
Pa3IMYHBIM THIIAM
3aIpOCOB;

YK-1.4. [Tpu

o0OpaboTke wuHpOpMa-
UMY oTyiM4aeT (HaKThbl
OT MHEHUH, UHTEpIIpE-
TaIyii, OLEHOK, Hop-
MHUpPYET COOCTBEHHBIE
MHEHUSI W CYXIEHUS,

apryMeHTHPYET CBOH
BBIBOJBI W TOYKY
3peHus;

YK-1.5
PaccmarpuBaer u
mpejiaraer BO3-

MOXXHBIC BapHUaHTHI pe-
IIEHUs TMOCTaBJICHHOMN
3aJlayd, OIICHMBAs HX
JIOCTOMHCTBA M HEJIOC-
TaTKH.

HeNsX, 3a1a4ax i oomumx
MPUHIATIAX;

- OCHOBHBIE  TEXHOJIOTHUH
novcka u cbopa nHpOpMaLUH;

- ¢opMaTel  MPEACTABJICHUS
WHpOPMAINH B KOMITBIOTEPE;

- TpaBWIa  HUCIIOJIL30BaHUS
CpPEICTB CBSI3H;

- MH(pOPMALMOHHO-TIOUCKOBBIC
CHCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILECTBIICHUS
MovcKa WH(GOpPMAITUH;

- TEXHOJIOTHIO CHCTEMAaTH3aIHH
TTOJTYIeHHON MH(POPMAIIHH;

- CHocoOBl  CTaTHCTUYECKOU
00pabOTKM  JAaHHBIX, TMPEACTaB-
JICHHBIX B Pa3jMYHBIX H3MEpH-
TENBHBIX  I[IKalaX W aHaJu3
MOJY4YE€HHBIX PE3YNbTaTOB;

- BUIBI M (GOpMBI PabOTHl ¢
MeJaroruyeckon u Hay4HOH
JIUTEPATYPOK;

- TpeOoBaHUS K OQOPMIICHUIO
oubmmorpaduu (CIUCKa JINTEpaTy-
pBI).

Ymern:

- paboratb ¢ HH(pOpPMALHEH,
IPEACTABIEHHOM B pa3IM4HOU
(opwme;

- oOpabarepiBaTh  JIaHHbBIC
CpencT-BaMu CTaHJIaPTHOTO
MPOrpaMMHOTr0 00eCTICUeHHSI,;

- CHHTE3MPOBATh




WHQOPMAINIO, TMPEICTaBICHHYIO B
Pa3IM4YHbIX UCTOYHUKAX; -

- BBIOUpAThH HMCTOYHUKHU
WHQOPMAITUH, aJIeKBaTHbBIE
MOCTaBJICHHBIM 3aja4am u
COOTBETCTBYIOIIUEC HAYYHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIIATh TIOUCK
WHpOPMAITUH;

- WHTEPIPETUPOBATD u
PaHXUpPOBAThH uHpopManuo,
TpedyemMyIo JUTSL peuieHus
MOCTaBJICHHOM 3aJ1auH.

Buaangers:

- IEPCOHAIBEHBIM KOMITBIOTEPOM
1 TIOMCKOBBIMU CEPBHCAMH;

- METOAMKAaMH  AHAIHUTHKO-
CHHTETHYECKOH 00paboTku
uH(pOpMaIIH u3 Pa3ITHMYHBIX
HHPOPMAITIOHHO-TIOMCKOBBIX
CUCTEM (mpenmeTu3anys,
AQHHOTUPOBAHKE, peepUPOBAHUE).

ObwenpogheccuonaivHvle KOMREMEHYUN U UHOUKAMOPBL UX 00CMUNCCHUA

OIIK-3 Cnocoben OIIK-3.1.3naer 3HaTh: COBpPEMEHHBIE
NPUMEHSATh PACYETHO- | OCHOBHBIE  METOABI, | IPEACTaB-JICHUS O CTPOCHUH U
TeopeTHYec-KHe CIOCOOBl M CpENCTBAa | CTPYKType Be-1LIECTBA,
METOAbl /ISl U3Y4YeHUs | IIOJIyYCHHMS, XPAHEHHS, | TEOPETHUECKUE OCHOBBI pacueTra H
CBOiicTB BemiecTB ¥ | 00pabOTKH pe3yibTa- | METOJBbI SKCIEPUMEH-TATBHOTO
NPOLECCOB c HX | TOB HAy4YHBIX DKCIIEPH- | ONpEACieHUs] (HU3NKO-XUMUIECKUX
ydyacTuem c HC- | MGHTOB C TIOMOILIBIO | XapaKTEPUCTUK HCCIIETyEeMBIX
MOJb30BAHHEM COBpe€- | COBPEMEHHBIX ~ KOM- | COCJIMHEHHWH B 3aBUCUMOCTH OT HX
MeHHOMH BBIYMCJM- | IBIOTEPHBIX TEXHOJIO- | CTPOEHHMS M CTPYKTYPBI.

TeJIbHOM TeXHUKU rui Ymern: IIPUMEHSATH
OIIK-3.2 TEOPETUYECKHUE U MOJIy -
IMpumensier TeopeTH- | DMIMPHYECKHE MOJEAH W (MIN)
YecKWe W TIOJNydM- | METOAbl TPH  PEIICHHH  3ajad
NUPUYECKHE  MOJEIH | IPO(hecCHOHATIBHON NeATeIbHOCTH;
NpU pElIeHuH 3a1ad - HCHOJb30BaThb COBPEMEHHOE
XHMHYECKOM Hampas- | IPOrpaMMHOe  oOeclieyeHue |
JICHHOCTH, CleLMaIM3UpOBaHHbIe 0a3bl JaH-
OIIK-3.3.Ymeer HBIX TpU pEIIeHNH KOHKPETHBIX
noayyarh U 06pabarel- | (PU3MKO-XMMHYECKHUX 3a/1a4.
BaTh pe3yJIbTaThl Ha- Baagers:
YUHBIX  OKCIEPHUMEH- - HaBBIKAMU HCIIOJIb30BaHUS
TOB C IIOMOLIBIO COB- | CTAHIAPTHOIO MIPOrpaMMHOT0
PEMEHHBIX ~ KOMIIbIO- | OOecredeHus TUTS perIeHHs
TEPHBIX TEXHOJIOTHIA; npogecCHOHANBHBIX 3afad (B TOM
OIIK-3.4.Bnaneer YHCIIE, JUIst 00paboTKH
METOJaMH  perucTpa- | SKCHEPHUMEHTAIbHBIX PE3YJIbTATOB,
MM U TPOTPAMMHBIM | MaTEMaTHYECKOrO MOJETUPOBAHHUS
obecreueHueM TUTS MPOIIECCOB UM OOBEKTOB Ha 0Oaze
06pa6OTKI/I pe3yibTa- CTaHAApTHBIX MAKETOB, IIPUKIAJHBIX
TOB HaAy4HOIo JKCIIe- MpOTpaMMHBIX KOMITJIEKCOB U T.,I[.).
pUMEHTA.
Ilpogheccuonanvnvie Komnemenyuu U UHOUKAMOPHL UX O0CHUICEHUA

MK-1 Cnocoden IK-1.1. JemoHCcTpHpPY- 3HaTh:

NPOBOAMTH  HAYYHbIe | €T 3HaHUs OCHOBHBIX - OCHOBHBIE METO/IOB

5




HCCJIe]0BAHUSA
chopmyIMpOBaAHHOM
TeMAaTHKe M MOJy4aTh
HOBBbIE Ha-YYHbIE M
MPUKJIATHbIE
pe3yabTaThl.

mo

METO0B 00paboTKH
XUMHYIECKOW HH(pOopMa-
M W TpeboBaHWI K
oT4eTaM W TIPOEKTaM;
Ha3HayeHuss HauOoiee
pacrpocTpaHeHHbBIX
CpE/ACTB aBTOMAaTU3aINN
uHpOpMaMOHHOW  Jies-
TEIBHOCTH; Ha3HAYCHUS
n (QYyHKIUH ~ Olepanu-
OHHBIX CHUCTEM;

MK-1.2. Vcnonp3yer
COBPEMCHHBIC METOAbI
JUTSL pEIICHUST XUMHUYEC-
KHUX 3aj]ia4, paboTaeT ¢
0a3aMu JTaHHBIX B KOM-
IIBIOTCPHBIX CCTAX,
HCTIOJIB3YET TOTyYCH-
HBIC 3HAHUS JIJIs 00pa-
0OTKU XUMHIECKON WH-
(hopMmaruu u cocTaBiie-
HUSI OTYETOB M TIPOCK-
TOB; UCIIOJIL3YET 0a30-
BbIE 3HaHMA B 00JacTu
€CTECTBEHHBIX HAYK MPU
pelIeHUH 3a1a4
XUMHYECKOTO MPOQHIIS;

K- 1.3. Bmazgeer
HaBbIKAMH  HCIIOJIB30-
BaHUS TPUOOPETEHHBIX
3HAaHMM W yMEHHH B
NPaKTUYECKON AEsITelb-
HOCTHM M TIOBCEIHEBHOM

KHU3HU; HaBBIKAMU
a¢pexkTuBHON oOpraHu-
3aliM  WHAWBUAYallb-
HOTO UH(OPMAIHOH-
HOTO MPOCTPAHCTBA:
a¢pexkTuBHOTO TpUME-
HEHUS uHbOopMaIm-
OHHBIX  00pa3oBaTelb-
HBIX pecypcoB B

Y4eOHOH JesATeNHLHOCTH,
co3maHus 0a3 TaHHBIX,
MIPUMEHEHUS  METOJIOB
MaTeMaTHYeCcKOro  MO-
JICNMpOBaHusl sl pe-
meHusT IpodhecCHOHAIb-
HBIX 3a/1a4; METOJIaMH
CTaTUCTUYECKOMN
00pabOTKN pe3ynbTaToB
3KCIIEPUMEHTATbHBIX
HCCIIEOBAHUN.

00paboTKu XUMHUYCCKOM
nadpopMari W TpeOOBaHWUU K
OTYETaM U TPOCKTaM;

- Ha3HAYCHUS HanOoJsee
pacipoCcTpaHEHHBIX CpPE/ICTB
aBTOMAaTH3aIlul  MHQOPMAIIMOHHOU

NeITENLHOCTH, - Ha3HAUeHUs U
(YHKIIMH OTIEpAIIMOHHBIX CHCTEM.
YmMmerThb:

- HCIOJIb30BaTh COBPEMEHHBIC
METOJIBI JJIs1 PEHICHUsS XUMHYECKUX
3aja4; - paboTath ¢ 0a3aMu JaHHBIX
B KOMITBIOTEPHBIX CETHX;

- HUCHOJb30BaTh IOJy4CHHbBIC
3HAHUS 11 00paObOTKN XUMHIECKOU
uHpOpMAIH U COCTaBJICHHS
OTYETOB U MPOEKTOB;

- WCIOJb30BaTh  0a30BBIC
3HaHUS B OOJACTH €CTECTBEHHBIX
HAyK 0OpUd  pEHICHHH  3ajad
XUMHYIECKOTO TIPODHIIS.

Baaners:

HaBBIKAMH WCTIOJIH30BAHAS
NpUOOPETEHHBIX 3HAHUH M YMEHHH
B MPAKTHYECKON HEATCIBHOCTH U
MTOBCETHEBHOMW KH3HHU,

- HaBbIKaMH 3P EeKTUBHOU
OpTaHU3aLuH WHANBUAYAIBEHOTO
WHQOPMALIMOHHOTO TPOCTPAHCTBA:
3¢ hekTUBHOTO MpUMe-HEeHHS
WHQOPMAITMOHHBIX
00pa3oBaTeNbHBIX  PECYpPCOB B

y4eOHOH JIeSATENbHOCTH, CO3JaHUs
0a3 JaHHBIX, MPUMEHEHUSI METOJIOB
MaTeMaTHYeCKOTO0 MOJISTUPOBAHUS
IS pelieHus: NpogecCHOHATbHBIX
3aj1a4;

- METOJAaMH CTaTHUCTUYECKON
00paboOTKM PEe3yJIbTATOB JKCIEPHU-
MEHTAJIbHBIX UCCIICIOBAHUIA.

4. OB bEM JUCHUIIUHBI 1 BUJIbl YYEBHOM PABOThHI




O0beM IMCUMIUIMHBI M BUbI y4eOHO# padoThI

Tao6auua 4.1.

Buj yyeoHoii paGoThl Bcero yacoB 5
cemMecTp
OO0mas TpyA0eMKOCTh TUCIIUTLITHBI 216 216
AynuUTOpHBIE 3aHATHS 118 118
Jlexkmun 54 54
[IpakTHueckue 3aHITHS 64 64
CamocrostensHas paborta ctyneHtoB (CPC) 71 71
KonTposs 27 27

5. COAEP KAHUE NUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JAEJIAM) C YKA3AHMEM OTBEAEHHOI'O HA HHUX KOJHUYECTBA
AKAJEMHUYECKHUX UWJIN ACTPOHOMHUYECKUX YACOB U BUJAOB YUYEBHbBIX

3AHATHUN

5.1. CTpyKTypa u coep:KaHHe TUCHHILIUHBI

Taoauna 5.1.

OO61mast Tpy10eMKOCTh AUCIUILINHBI COCTABIAET 6 3a4eTHBIX €ANHUIIL, 216 4Yacos.

Buabi yueoHoii padorsl, ®opMBbI TEKYILIET0
Pasznen g BKJIIOYas KOHTPOJISI
Ne JucuunInHbl a E CaMOCTOSITeILHYI0 padoTy ycneBaemMocTH (no
n/ § z CTYAEHTOB H Helenam cemecmpa)
I s : TPYA0EMKOCThb (B Yacax) ®opma
O 3 MPOMEKY TOYHO
) aTTrecTanmum (no
= cemecmpam)
JEKUUs | MPaKT. | caM.p.
OCHOBHBIE THIIBI
B3aMMOJICHCTBUH B
1 | BemecTse. 5| 1 2 2 4
ArperaTHblie
COCTOSIHUS BEIIECTBA
o | OpOuramm 5| 2 2 2 4
HEKJIACCUYECKHX




OpTraHN4YCCKUX
CTPYKTYp

[Tonmus npuyeckue
OpraHu4eckue
MOJICKYJIbI 1 HOHBI

TecToBBI KOHTPOJIb

Teopus
KPHCTANINYECKOTO
noJst

TecToBBI KOHTPOJIb

MO
KOOPAMHALIMOHHBIX
COeIUHEHNN

[IpaBuna
3JIEKTPOHHOIO CUeTa

TecToBbIIl KOHTPOJIb

Hedopmanuu
KOOPIHHAITHOHHBIX
TIOJIDIPOB

TecToBBI KOHTPOJIb

Crpoenne 60paHOB U
KapOOpaHOB

TecToBBI KOHTPOJIb

Meramioconepxanue
KJIACTEPBI

10

CtpykTypHO
HEKECTKHE MOJIEKYIIBI.
OCHOBHBIE THITBI
CTPYKTYPHOU
HEKECTKOCTHU

10

TecToBBII KOHTPOJIb

11

MexMOJIeKyIISIpHbIC
B3aUMOJIEHCTBUS

11,
12

TecToBBIl KOHTPOJIb

12

Paznuunsie popmbl
HOTEHIIUAIIBHBIX
byHKIMI U1 TapHBIX
MEKMOJIEKYIISIPHBIX
B3aMMOJCHCTBUM

13

13

Crtpoenue KuaKoCTei
1 aMOp(HBIX BEIIECTB

14

14

Crpoenue me3odas.
MerTobl u3y4eHus

CTPYKTYpbI Me30¢a3

15

15

Crpoenue
KpPHUCTAJJIOB.
Kpucrannmueckas
peleTKa u
KpUCTaJITINYECcKast

CTPYKTYpa

16

TecToBBII KOHTPOJIb

16

PeanpHble HOHHBIE
Kpucrauisl. loHHas
IIPOBOJMMOCTh

17

TecToBBII KOHTPOJIb

17

CrpoeHue MeTasios.
30HHas TeopHst
METAJIJIOB

18

18

[ToBepxHOCTH
KOHJIEHCUPOBAHHBIX
da3. OcobeHHOCTH

19

TecToBBI KOHTPOJIb




CTPOCHUS
MOBEPXHOCTHU
KPUCTAJUIOB U
JKUJIKOCTEH

HUTOTO: 54 64 71

5.2. Conepxkanne TucuuIHHbI «CTpoeHHEe BEIIeCTBA»

1. OcHOBHBIE THUIBI B3aMMOJCHCTBHII B BEIIECTBE, MX MOPSAOK (crabble, CHIIBHEIC,
ANIEKTPOMArHUTHBIC U TPABUTALIMOHHBIE). ATperaTHble COCTOSTHUS BerlecTBa. O030p BasKHEHIIIHX
SKCHEPUMEHTAIBHBIX METOJOB M3YYEHMs CTpOoeHUs BemlecTBa. CKaHUPYIOIIAs TyHHEIbHas WU
ATOMHO-CHJIOBAs CIIEKTPOCKONNUU. PEMTOCEKYHAHAS CIIEKTPOCKOIIHS.

2. OpbuTanM HEKIACCHYECKHX OpraHMdecknx crpykTyp. Mom wmeromms CH’*. MO
LUKJIMYECKUX  HANpsKEHHbIX  CTpyKTyp. [lupammpman, katmoH Masamyne. IlpaBuia
3JEKTPOHHOIO cueTa JJIsl MMPaMHUIAIbHBIX CUCTEM cUMMeTpun Cnv.

3. Ionusapruyecknue opraHudeckue MosieKynbl U WOHbL. Tena Ilnatona m Apxumena B
OpraHn4ecKkoi XumMun. TpexmepHas apoOMaTHYHOCTh. PyiiepeHsl. YTIepoJHbIe HAHOTPYOKH.

4. Teopus kpucramumyeckoro nois (TKII). Pacmennenune d-AO neHTpansHOTO MOHA.
KonunuectBeHHas oneHka pacumiemyieHnid. CrnekTtpoxumudeckuid psa. Kommiiekesl CUIbHOrO u
cnaboro momei. TKII u MarHuTHBIE CBOMCTBA KOMIUIEKCOB. ODHEPTHsl CTaOWIM3AIUN
KPUCTAJJINYECKUM TIOJIEM.

5. Ilpumenenue Teopun MO Ju1s1 onucaHus 3J€KTPOHHOTO CTPOEHUSI KOOPIMHALIMOHHBIX
coenuHeHuii. MO KOOPIMHAIMOHHBIX COSAMHEHUI C TUTaHIaMH, UMEIOIMMH G-opouTanu. MO
KOOPJIUHAIIMOHHBIX COCIUHEHUH ¢ JTUTraHIaMH, UMEIOLIUMH G- U T-OpOUTAIH.

6. IlpaBuiia snmekTponHoro cueta: 18 €, 16 €, 14 €. Konnenius n30100an1bHON aHATIOTHH.
Aroctuyeckast cBs3b. CpaBHEHHME Ba)KHEHIINX JJIEKTPOHOIKBHBAJIECHTHBIX (PAarMEHTOB U
MOJIEKYIL.

7. JedbopMmaiinu KOOpAUHAIIMOHHBIX ONUAAPoB. Dddextsl Ana-Temnepa. Teopema SAna-
Temnepa. DxkcnepuMeHTAIbHBIE TTpOosiBIICHHS P dekToB Sna-Temepa.

8. Crpoenme OopaHoB W KapOopanoB. OpOutanu nubopana. KpurTrka KoOHIENIIMH
aJeKTpoHHOro Jnedunmra. Jleaprasapuueckue CTpyKTyphl. Kiozo-, Humo-, apaxHo-, rudgo-
cTpyKTyphl. [IpaBuina 3nekTpoHHOrO cueta Yaiina.

9. Meramnoconepxamue  kimactepel.  Krnaccudukamust — kimactepoB.  IIpasuio
s dextuBHOrO0 atToMHOTO HOMEpa (DAH). 3HaueHne KIacTepoB ik HAHOXUMUH.

10. CTpyKTypHO HeXeCTKHE MOJeKyJbl. OCHOBHBIE THUIBlI CTPYKTYPHOH HEKECTKOCTH.

[lonmuronnble neperpynnupoBku. llupamupanbHas W 1ulockas HMHBeEpcus. TeTpasapuyeckas
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MHBEpPCUS TETPAKOOPJUHUPOBAHHBIX CTPYKTYp. IIpobieMa miockoro noauKoOpIUHUPOBAHHOTO
aroMma yriepoza. IlcesnoBpamenue beppu.

11. MexMOoeKyIIsIpHbIe B3aUMOJICHCTBUS. [IpubmmxenHoe OIMCcaHue
MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUN B pPa3psKEHHBIX ra3ax KakK CyMMbl JHCIEPCHOHHBIX,
OPUEHTALIMOHHBIX U MHIYKIIMOHHBIX B3auMojencTBuil. Ban-nep-BaanbcoBbl CUIIBL.

12. Paznmuunbie GopMBbI MOTEHIMATBHBIX (OYHKIMHA I TApHBIX MEKMOJEKYISIPHBIX
B3auMoeicTBui. Crerupuyeckre MeXXMOJIEKYISIpHBIE B3auMoeicTBUsA. BomopoHas cBsi3b, ee
tunbl. Knatpatsl. Knaccugukamnms knatpatos. [loHsTHE O CylTpaMoNeKyIIpHONH XUMUH.

13. Crpoenue xuIkocTed M aMOpP(HBIX BellecTB. MrHOBEHHas M KoyebaTelnbHO-
YCPEIHEHHAs] CTPYKTypa JKUIKOCTH. AcCCOLMATBI M KJIAacTepbl B XKUAKOCTAX. DiuykTyaruu u
KoppemsinuonHble  (yHkuuu. Crneuuduka amopdHoro cocrosHus. IIpaBuna 3axapuacena.
[Monsitue o0 cBepXx- U CyOKpuUTHUECKUX (hronaax. [IpUHITUTIBI 3eTIEHOM XUMHUH.

14. Crpoenue wme3oaz. MeToapl H3y4eHHUS CTPYKTypbl Me30(a3. IUIACTHYECKHE
KpucTtasl. JXKuakue KkpucTauibl (HEMaTHKH, CMEKTHKH, XOJIECTEPUKH, TUCKOTHKH).

15. Ctpoenue kpuctamnoB. Kpucramimyeckas penietka U KpucTauIM4ecKasi CTPYKTypa.
Teopema J[lenone. TpaHcisiuvonHas cummetpus. Knaccudukauums kpuctaiinoB no berosy.
ATOMHBIE, HOHHBIE, MOJIEKYJISIPHBIE U APYTUE TUIIBI KpUCTau1oB. POHOHHBIN CHEKTP KpHUCTaJIa.
KBasukpucramisl. [Tapkets! [lenpoy3a u Makkesi. JHEpruu KpUCTALTMYECKUX PEIIETOK.

16. Peanbuble noHHBIE KpHcTauibl. MoHHAs npoBoauMocTh. CylepuoHHbIE TPOBOJHUKU
(CHUII). Cerneto-, mupo- U mbe3odeKkTprueckue 3Pdektrl. [Ipodaema X0JO0IHOTO SIESPHOTO
CUHTE3A.

17. Crtpoenue wmetamioB. 3oHHass Teopusi MmeTaioB. Pynkuum broxa. IlnoTHOCTH
coctosuuil. IloBepxnocte @Pepmu. [lonarue o 30Hax bpuosna. CBepXIPOBOIUMOCTB.
Ksanrossliit adpdext Xomna. Crnasel Metamos. [Ipasuno FOM-Pozepu.

18. TloBepxHOCTh KOHJEHCUPOBAaHHBIX (a3. OCOOCHHOCTH CTPOCHHS TIOBEPXHOCTH
KPHUCTAJUIOB U skuAKocTeil. CTpyKTypa IrpaHullbl pa3ziena KOHACHCUPOBAaHHBIX (a3. Moekyibl 1

KJIacTephI Ha MoBepXHOCTU. CTPYKTYpa afCcOPOIIMOHHBIX CIIOEB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mponecce o0ydeHus MCHONB3YIOTCA TPAAULIMOHHBIE O00pa30BaTENIbHBIE TEXHOJOTHH
(JIeK1MM, CeMHUHApHI, MPAKTHYECKHUE PaOOThl) M aKTHBHBICE WHHOBAIIMOHHBIE OOpa30BaTEIIbHBIC
TEXHOJIOTHH

1. CeMuHap B MajoOroBOM pEXHMME IPHUMEHSETCS B OCHOBHOM IIPHU OOCYXKIEHUU

BBICTYIJICHUH CTY/IEHTOB C JI0KJIa1aMu (pedeparamn)
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2. I'pymnnoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ cOTpyAHHMKaMU M PYKOBOJIUTENSIMH MPOQUIBHBIX JlabopaTopuii U
MPEANPUATHI - MOTEHIMAIbHBIMU Pab0TOIaTEISIMU BBIITYCKHUKOB.

B nennom nipu n3yueHun Kypca akTUBHBIE M HHTEPAKTUBHBIE (POPMBI IPOBECHUS 3aHATHIMA

cocTaBiAOT He MeHee 30% ayIuTOPHBIX 3aHATUH.

7. MEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUSA 1J1A
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS MO JUCHUIIJIAHE

JlexumoHHbIE 3aHATUA MPOBOAATCS | pa3 Heneno B 00beMe 2 4acoB U 3 yaca MPaKTHUYECKHUX
3aHATUN B mATOM ceMectpe. [locime oKOHYaHWSI M3y4eHHsI KaXXAOW TEMbl CTYACHTHI MPOXOJSAT
TEeCTUPOBaHUE, COOECEIOBAHUE, BHITIOIHSIIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepeueHb-y4eOHO-METOAUYECKOTO OOeCTIeYeHUs A1l O0YYAIOLIUXCS 110 TUCIUIIINHE:

1. IMunecniu P. I'eometpus monekyin. — M.: Mup, 1975.

2. Heit K. , Cen6un /1. Teoperuueckast Heopranudeckast xumus. —M.: Xumus, 1976.

3. Kapanerpsnny M.X. Jlpakun C.H. Crpoenue BemectBa. -M.: Bricmias mikona,
1977.

4. Kpacnos K.C. Mouekynel u xumuueckas cBs3b. —M.: Beicimas nikosna, 1977.

7.2. YkazaHus 1 00yJaromxcs 0 OCBOCHHIO TUCITUTUTHHBI

Ta6auna 7.1.
Conep:kanue caMOCTOSATEJILHON PadoThl 00yYaIOIIUXCS

Homep Tembl/60npochl, 8bIHOCUMbIE HA CAMOCMOSMENbHOE U3YYeHUe Kou- Dopmel pabonbi

pazoena 60

(membi) uacos

1. KauectBeHHbIE METOMBI OIlpelETICHUA poc- 10 cobecenoBaHume,

TPAaHCTBEHHOTO H JJIEKTPOHHOTO CTPOEHUS MOJIEKYIL. TECTOBBII
[IpuHMnBEl KauecTBeHHOU Teopun MO. B3aumo-aerictBue KOHTPOJIb

IBYX opOuTanei. BzaumopelictBue HE-CKOJIBbKUX
opOutaneit ¢pparmeHToB. OpOUTAIH CBA3CH U TPYIIIL.

2. CunTe3sl TeTpadzapaHa, KybaHa U JI0JAEKadpaHa. 10
KoopauHanonHast cBsA3b. THIBI  KOOPAMHAIIMOHHBIX
nonudApoB. Teopust ['minmecn W KOOPJAUHALMOHHBIE
coenuHeHus. KoHuenmms TrHOpWAM3aMH M CTPOCHUE
KOOpAWHAIIMOHHBIX COGI[I/IHCHI/II\/’I.
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3 n-Kommnekcst u  metamouensl. MO ¢epporeHa. 10 CobecenoBanue,
" Mogens [Iproapa-Yarra-/lyHKkaHCcOHa. TECTOBBIN KOH-
TPOJb
4. | TIpaBuna Munroca. 10 CobecenoBanue,
TECTOBBIN KOH-
TPOJb
MeToabl WCCIEOBaHHS CTPYKTYPHO HEKECTKUX 10 cobeceq0BaHue,
5 MOJIEKYJL. DJIEKTpOHHAS npupojaa CTPYKTYPHOM TECTOBBIN KOH-
HEXECTKOCTU. CTPYKTYPHO HEXKECTKHE MOJEKYJIbl C TPOJIb
BBICOKMMH KOOPJMHALIMOHHBIMU 4YHclIaMd. BHyTpeHHee
BpalllcHUE.  TYHHEJIbHBI  MEXaHW3M  IIPEBpAllCHUI
CTPYKTYpPHO HEXECTKHUX MoJieKyd. [IpuHIumsl pabGoTbl
1a3epoB, Ma3epOB U UPA3EPOB.
6. n-KOMIIIIEKCHI M KOMIUIEKCHI C TIEPEHOCOM 3apsifa. 10 coOeceqi0BaHuE,
TECTOBBIN
KOHTPOJIb
7. Hukn bopua-I"abepa. S cobecenoBaHue,
TECTOBBIN
KOHTPOJIb
8. [Tormumophu3M 1 AIITOTPOTTHSI. 6 cobeceroBaHmeE,
TECTOBBIN
KOHTPOJIb

8. ONEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

©ooNO LN R

MMPOMEXYTOYHOM ATTECTAIIUA

Hpumepnble npakmu4ieckue 3a0anus K cemunapam

Bonpocwt k cemunapckomy 3anamuio 1

Ilnan 3anamua:
OCHOBBI KJIACCUYECKON TEOPUH XUMUYECKOTO CTPOCHUS.

Teopust XUMHUECKOTO CTPOSHUST MOJICKY.

Nzomepus, koHpopMmaius, TayToMepus.

[Toctpoenue MO. Pacnipenenenue 3mektpoHoB Ha MO.
I'eomeTrpuueckas KOH(GUTYpALUSI MOTEKYI.

I'eomerpusa monekyi, Teopuss OBIIIBO [N'unecnu.
DJIEMEHTHI U OTIepallMd CUMMETPUH MOJIEKYIL.
ToueuHble TPyMNMbl CHMMETPHHU.

Kitaccnl conpsikeHHBIX orepaiuil.

3414491 J1UIA PELIEHHA
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10.

a kv

1.

I'eoMeTpuueckne XxapakKTEPUCTUKH, y3JI0Bask CTPYKTYpa, INIOTHOCTH 3JIEKTPOHHOTO
obnaka. CriuH-opOHUTaIbHOE B3aUMOACHCTBHE, €r0 IPUPO/IA U BIUSHHE HA COCTOSIHUSA
aTOMOB U MOJIEKYJI.

W3omepust BaJieHTHas M CTPYKTYpHast, KOH(OpMAIUs U TayTOMEPUSI.

Tomonorust MONEKyIbl, Ieb XMMUYECKOT0 AEHCTBUS U TOTIOJIOTHYECKHE TpadBbl.
CTpyKTYpHO-HEKECTKHE MOJIEKYJIbI

OpOuTanbHas MOAENb MOJIEKYJIbI. THUIIBI MOJIEKYJISIPHBIX OpOuTasiel (KaHOHUYECKUE U
nokanu3oBanubie). [ mopuamsanus AO. Knaccudukanus MO no sHepruu, CHMMETPUH U
Y3JI0BOM CTPYKTYPpE.

I'eomerpuueckas ¢popma Mosieky u ee onpenesnenue Mmerogom OSIIBO.

Tomonorust MONEKyIbl, eb XMMUYECKOTO AEHCTBUS U TONOJIOTUYECKHE TpadBbl.
CTpyKTYpHO-HEKECTKHE MOJIEKYIIBI.

DnEeMEHTHI U ONIEPALIUHA CUMMETPHUH.

YMHOXKEHHE Ollepaluii CHMMETPUU.

[TpenGpa3oBanus NOA0OHS U KI1aCChl CONPSDKEHHBIX AJIEMEHTOB Ipymbl. UTo Takoe
MPECTABICHUE TPYIIIIbI?

CocTaBUTh NPUBOJIUMOE NPEACTABICHNE METUIICHIIUKIIONPOIIEHA B 0a3uce KOOpIUHAT
aTOMOB yriiepoaa. 5.0npeaenuTb CHMMETPUIO KOJIEOaHUM MOJIEKYJIIbI
METHICHLIUKIIONPOIICHA.

Bonpocwt kK cemunapckomy 3anamuio 2

IThan 3anamus:
HOJ’ISIpI/ISaHI/ISI BCIICCTB B CTATHUYCCKUX U HepeMeHHBIX 3JI€KTpI/IquKI/IX ITIOJIAX.

VYpasaenns Kiaysnyca-Macortu, Jlopenna-Jlopentia u Je6as- JlamkeBena. MeTo sl
OIpCaACJICHHUA AUIIOJIbLMOMCHTA.

CBs13b TUNIOIBMOMEHTA CO CTPYKTYPOH M CUMMETPUEN MOJIEKYJ.

Bektopnas cxema pacyeTa TUIOIEMOMEHTOB CIIOKHBIX MOJICKYIT

Bpamarenbable 1 kosiebaTenbHbIe COCTOSHUS.

[TpaBuia oTOOpa BO BpallaTeIbHbIX, KOJIeOaTENIbHBIX U KOJIeOaTeIbHO-BPAIIaTEIbHBIX
epexo1ax.

DNEeKTPOHHBIE COCTOSHUS.

3AQAYH VT PEHIEHUA
1.Yka3arb, 3aBUCHUT JIM OT TEMIIEPATYPHI MOIAPU3YEMOCTh MOJIEKYJIbI.
2.Kak u3MeHsTCS 1 oYeMy NoJispu3alivs BeecTra?
3.Kakas monsipuszanus nposiBJIsSIeTCS] B BUAMMOM 00J1acTH U3ITydeHus?
4 Kakue MeTobl ONpPEaCICHHs TUN0JIbMOMEHTA BaM U3BECTHBI?
5.Monexyiibl KaKMX TOYEUHBIX TPYIII CUMMETPHUH MOJSPHBI?
6. MoJieKyJbl KaKUX TOYEYHBIX TPYNI CAMMETPHUU HE MOJISPHBI?

Bonpocul k cemunapckomy 3anamuio 3
Ilnan 3auaTud:

[IpaBwia oTOOpa AIEKTPOHHBIX MEPEXOJIOB 10 CIUHY U Niepexo10B Mexay AO u MO
Pa3IMYHON CUMMETPHH.
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2. DneKTpOHHOKOJIe0aTeNbHBIE MTEPEX0/Ibl, BAOPOHHBIE MTEPEXO/IbI.
3. Amnamus [lemangpa.

34JAYH JIUIA PEHLIEHHA
1. KakoBo yciioBHE [UIi MATPUYHOTO 3JIEMEHTa JUIOJIBMOMEHTa OXKHIaEMOTO
nepexoja?
2 Uto xapaKTepHO JUIsl BpallaTeNLHOTO CIIEKTpa ecTkoro portatopa? 3.Kakopa
CUMMETpPUS

KoneOaHuil THHEWHON u yrimoBod Monekynsl AB2? 4. IlpaBuna orGopa mepexoioB
MEXITY
BpalllaTeIbHBIMU, KOJIEOATeNbHBIMU U KOJIE0ATEIbHO-BpalIaTeIbHBIMU YPOBHSMHU.
3. Uucno koyie0aTeNIbHBIX CTEICHEeW CBOIBI ISl MOJICKYJ Pa3UYHON TeOMETpPHUH U
CUMMET-
pHH.
4. [IpuMeHeHune TEOpUU TPYIIIT CUMMETPUH AJI YCTAHOBJICHUS MPaBUiI 0TOOpA.

Bonpocwt k cemunapckomy 3anamuio 4

IThan 3anamus:
[ToTeHuumanpl napHOro B3aMMOIEUCTBHUS.

@OyHKIMU paguanbHOTO pacipeaeIeHNs]

TuITBI HOHHBIX PELIETOK.

Bugsl neekToB pemeroxk.

CoOcTBeHHAas U IPUMECHAs TIEKTPOIPOBOAHOCTh HOHHBIX KPUCTAUIOB.

IR

CYHCpI/IOHHLIe TBCPABIC SJICKTPOJINTEI.

34144m JUUI PELIEHHUS
1. KBaHTOBO-MexaHHWYecKasi HHTepIpeTays AM(PpaKuK IEKTPOHOB U HEUTPOHOB.

YcnoBus qudpakuun 3aeKTpoHOB. HEUTPOHOB M X-TyUeH.
3. UeM oTiHyaroTcsi peHTTeHOTpaQUUECKUI 1 HEUTPOHOTpahUIECKUI METOIBI

n

CTPYKTYpPHOI'O HCCIEA0BAaHUN?

4. MOXHO J¥ MoNy4aTh (PYHKIHUU TApHOTO paclpeefeHIs] peHTTeHOrpadhuIecKuM
METOIOM?

5. Kakyro cTpykTypHYyI0 HHGOPMAIUIO MOXKHO MMOJTy4YaTh U3 MAPHBIX (PYHKITUI
paauaibHOTO pacipeaeieHus

6. OmnpenenuTh THII MarHeTHU3Ma JUIA YKa3aHHOTO aTOMa, HOHA, MOJICKYJIBI.

7. Yka3zaTh TUI KBaHTOBBIX MIEPEXOJIOB, JIEKAIIUX B OCHOBE HEKOTOPOTO CIIEKTPATIbHBIX
meTton0oB SIMP u OIIP. Yka3aTh 0COOEHHOCTH CTPOCHHUS MOJIEKYIIBI, 0 KOTOPBIX
MO>KHO TOJIYYUTh HH(OPMAIINIO 3a1aHHBIM

Bonpocwl k cemunapckomy 3anamuio 5
IThan 3anamus:
CTpyKTypa KUIKOCTEH.

CTpyKTypHbIE TapaMeTpBhI.
Mogenu ctpoeHus.
O060011IeHrEe TOTEHIINATIOB MTAPHOTO B3aMMO/ICHCTBHS, TOTeHIINAT MHu.

M owbdpe

341449m I PELIEHHA
1. Kak momy4aroT cTpyKTypHYIO0 HHPOPMALIHIO O KUAKOCTSIX?
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2. Kakue Moz CTpYKTYpbI )KUIKOCTEH BaM W3BeCTHBI? KBazukpucTainueckue MOIeITu
CTPOEHUS KUIKOCTEH.

3. Moaenu cBoO6oaHOr0 00BEMA.

4. OnwuimMTe U3BECTHHIC MOTCHIIHABI TAPHOTO B3aUMOICUCTBHYSI, IPUTOHBIC [T OTIMCAHHUSI
KHUJIKUX CUCTEM Pa3IMYHOMN MPUPO/IBL.

IIpumepul 3a0anuii KOHMPOILHBLIX PAdOmM

Konmpononasa paboma 1

1. Onpenenute TUI XUMUYECKON CBS3U B BemiecTBax, popmyinbl koTophix: CoHy, Bra, KsN.
Hanummre ux 351eKTpoHHBIE (POPMYIIBI.

2. Kakas n3 xummnueckux cesizeii: H—ClI, H—Br, H—- 1, H—-P, H — S — asmsercs nHaubonee
MOJISIPHOM? YKaXKuTe, B KaKyl0 CTOPOHY CMeIIaeTcsi o0Iias SJEKTPOH- Has mapa B KaxIOM
ciIydae.

3. Onpenenurte 4UCIIO G- U T- CBSI3€H B MOJIEKYJIAX:

a) YKCYCHOTO ajpJieruaa (dTaHas);

0) yrJIeKucoro ra3a. YKaKUTe TUIBI THOPUIAM3AIMHA aTOMOB YITIEpO/ia U COOTBETCTBYIOIIUE
YM BaJICHTHBIE YTJIbI B MOJIEKYJI€ 3TaHasl.

4. OnpenenuTe CTETIEHW OKHUCICHUS M BaJICHTHBIE BO3MOXKHOCTH 3JIEMEHTOB B MOJIEKYJax:
CH2C|2 )51 HgOz.

5. B cocraB xumumueckoro coequHeHus BXxoasaT: Hatpui (32,43%), cepa (22,55%) u
kucnopon (45,02%). BeiBequte npocteiinyto GopMyiny 3TOr0 COeTUHEHUSI.

Konmponvnas paooma 2
1. OOmsicaure oOpazoBaHue MoJyiekyiasl SiF, u wmonHa SiFe® ¢ TOMOLIBIO AJIEKTPOHHO-
rpaduuec-
Kux popmyin. Mosxet nu cymectBoBath HoH CF 6 ? [Touemy?
2. B uem 3aKiIr049aloTCs MPUYMHBI PE3KOTO Pa3INirs B CBOWCTBAX:
a) okcupa yriepona (IV) u okcuna kpemuus (IV);
0) MJIABUKOBOM KUCJIOTHI M COJISTHON KUCTOTHI? OTBET 00OCHYHTE.

3. TlpuBeaute cTpykTypHble (GOPMYNBI 2-XJIOPNIpOMaHais W THApocylbdaTta aMMOHUS.
VKaxknuTe B KOKIOM U3 COCTUHCHUN XapakTep XMMUYECKHX CBS3€H, BAJICHTHOCTH U CTETICHU
OKHUCJICHUSI DJIEMEHTOB.

4. Annomsr BO3¥ , COs* , NOs nmeror ¢bopMy mockoro TpeyroibHuka. Kak MoHO
00BsICHUTB 3TOT (akr? Kak n3mensercs niauHa cBsizu O — O B psagy BO3* -- CO3” -- NO3 "1
nouemy?

5. BeiBenute MoneKyJIsipHYIO (GOpMYITy YIVIEBOAOPOAA, MaccoBas A0S BOAOPOAA B
kotopoM coctasisieT 20%. OTHOcUTenbHAs TIOTHOCTH YIIIEBOA0POIa 1Mo Bo3ayxy 1,035.

Kpumepuu oyenku omeema cmyoenma npu 6b1nojiHeHuu KOHMPOAbHOU

paoomul
Ouenka TpeOoBaHuSs K 3HAHUAM
OTJINYHO MNPUBCACHBI IIOJHBIC IMPABUJIBHBIC PCIICHHA, OTBCTBI TI'PaMOTHO
apryMeHTUPOBAHbI
Xopomio AOMYIICHBI HCE3HAYUTCIIBHBIC IOTPCIIHOCTH TIIPpHU OTBCTAaX Ha
BOIPOCHI, apryMeHTalus Oblia HEe MOJHOM
YIOBJIETBOPUTEIb B OTBETaX Ha HEKOTOpbIE BOMPOCHI JOIMYIIEHBI I'pyOble OIIMOKH,
HO 4acTb BBIBOJOB HE apryMEHTHpOBaHAa WM apryMEHTHPOBaHA
HEMPaBUILHO
HEYJIOBIETBOPUTE orBeThl Ha 50 u Gonee % BOMPOCOB OLMIMOOYHBI, OONBITMHCTBO
JILHO BBIBOJOB HE apI'YMEHTHPOBAHBI WIM apryMEHTUPOBAHEI HEIPAaBUILHO
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Ilpumepnvie mecmoewie 3a0anus no Kypcy «Cmpoenue eeugecmear
IIpumepnbie 3agaHus Tecta Nel

1. NoHHas cBsI3b OCYLIECTBJIsIETCS B pe3yJbTare:
1) o6pa3oBanus OOIIEH IMEKTPOHHON MaPHI
2) mepexoma AIIEKTPOHHOW Tapbl OT OJHOTO aToMa Ha CBOOOJHYIO OpOMTAaJb
JPyroro
aToma
3) cui1 3IEKTPOCTATUUECKOT 0 MPUTSKEHHSI MEKy HOHAMU
4) cMelIeHust AIEKTPOHHOH Mapbl OT OJJHOTO aTOMa K JPyroMy

2. JIOHOpHO-aKIENTOPHbIH MeXaHM3M O00pa30BaHUsl KOBAJEHTHOW CBSI3H
BCTPEYaeTCsA B MOJIEKYJIe:
1) Hy0;
2) CO;
3) CO;
4) BCls.

3. B coenunenun NH3;*BF; xumunueckasi ¢cBsI3b 0CyLIECTBJISETCS 32 CUET:
1) oOpa3zoBaHusi HOHHOI CBSI3H;
2) cnapuBaHMsI 3JIEKTPOHOB a30Ta U O0pa;
3) nmepexoia mapsl 3EKTPOHOB OT a30Ta Ha CBOOO/IHYIO0 opOHTaIb O0pa;
4) cUI1 MEXMOJIEKYIISIPHOTO B3aMMO/ICHCTBHS .

4. Cpean nmpuBeIeHHBIX MOJIEKYJ] U HOHOB ONpeIeUTe Ty, KOTOpPasi MOXKET ObITh
aKIeNnTOPOM NPH O00pa30BaHMH KOBAJEHTHOH CBA3M MO JOHOPHO-AKIENTOPHOMY

MeXaHUu3My:
1) NH;  2) AP 3) NH* 4) H,0

S. Cpenn mpeIOKeHHBIX MOJIEKYJ BblOepHTe Ty, HEHTPAJBHBIN aTOM KOTOPOM
HAXOAUTCH B SpP3 - rHOpuaM3anum:
1) BCl3
2) H,Se;
3) BeH,
4) ZnCl,
IIpumepHbIe 3aqanus TecTa Ne2
1. IIpu paccMOTpeHMH CIEKTPOB KAKOr0 THIA HEOOXOAUMO YYUTHIBATH NMPHHIMII
®panka-Kongona?
1) UK-.
2) BpalaTeabHbIX.
3) KP-.
4) 3NEeKTPOHHBIX.

2. B kakux 00J1aCcTSIX CHEKTPa NMPOSIBJSIIOTCH MePeX0Abl MEKIAY 3J1eKTPOHHBIMH,
K0J1e0aTeIbHBIMU U BPALIATEIbHBIMH COCTOSTHUSIMH MOJIEKYJT ?
1) KonebarenwsHubie - B UK-06mactu, BpamarenbHbie - B Y @-001acTH, 3JIEKTPOHHBIC

- B MHKPOBOJTHOBOW.
2) KonebarenbHble - B MHUKPOBOJHOBOH, O3JCKTpOHHbIE - B Y®d-o0macTw,

BpamiatenbHble - B IK-o0mactu.
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3) KoneGatensusie - B MK-obmactu, BpamiatrenbHble - B MHKPOBOJHOBOW,
3JIEKTPOHHBIC - B Y D-001acTH.
4) KoneGatenpHsle - B Y D-o6macty, anekrponnsie - B MK-o0mactu, BpamarenbHble -
B MHUKpPOBOJIHOBOM. B Monekyne stuneHa npu oOnaydeHun YD-CBETOM BO3MOXKHBI
3JICKTPOHHBIN [IEPEX0/] HAUMEHBIIIEH YHEPIUHU:
3. Koneb6aTenbHble CIEKTPbI BOSHUKAIOT NIPU B3aUMO/eHCTBUM BelllecTBa C:
1) ramma-u3nydeHueMm;
2) BHIUMBIM CBETOM;
3) paanoBOJIHAMHU
4) UK-uznyueHuem;
5) VY®-uznydyenuem

4. UndpaxpacHbIM CIEKTPaM MOIJIOLICHUSI COOTBETCTBYIOT:
1) 351eKTpOHHBIE NTEPEXO0/Ibl U3 OCHOBHOT'O B BO30YX/IEHHOE COCTOSHUE;
2) koneOaTeabHbIE IEPEX0/Ibl U3 OCHOBHOTO B BO30YXK/IEHHOE COCTOSIHUE;
3) 21eKTPOHHBIE NEPEXO0/Ibl U3 BO30YXKIEHHOIO B OCHOBHOE COCTOSTHHE ;
4) BpamaTeabHbIe IEPEXOIbI 3 OCHOBHOT'O B BO30YX/IEHHOE COCTOSHUE.

5. KomOMHAIMOHHBIM paccessHHEM HAa3bIBaeTCs paccesiHue cBeTa:
1) 6e3 u3MEeHEHHUS YaCTOTHI;
2) ¢ yBEIMYEHHUEM YacTOThI;
3) c yMEHBIIIEHUEM YacTOTHI ;
4) ¢ U3MEHEHUEM YaCTOTHI.

IIpumepHbie 3axanus Tecta Ne3
1. Kakum MeTOoIOM MOJY4YalT HauOo/iee TOYHYH) HH(OPMALMIO O CTPYKType
KUAKOCTe?
1) Heitrponorpaduyeckum METOI0M;
2) PeHTTreHOBCKHM METOOM;
3) DneKkTpoHOrpapUUECKUM METOIOM;
4) UK- cneKTpOoCKOMUYECKHUM METO/I0M.
2. Kakumu cnocod0aMu onpeaeasiloT CAMMETPHI0O KOMILUIEKCOB B KUAKOCTAX?
1) UK- u KP- metonamu
2) HeilitpoHOrpauuecKuM U peHTPOreHOrpahuIecKuM METOaMU;
3) MK- u Y®- CieKTpOCKOITMYECKUMHU METOIaMHU
4) DnexTpoHOrpaUuECKHM METOJIOM.

3. Kakumu MeTonamMu omnpefesiioT CTPYKTYpPHble NapaMeTpbl KPHUCTAIOB U
JKUIKOCTel?
1) HelitpoHorpaduueckuM MEeTo10M;
2) PeHTreHOBCKUM METO/I0M;
3) DnexkTpoHorpagUIECKUM METOJ0M
4) UK- cieKTpOCKOTTMYECKUM METOIOM.

4. KoopanHallMOHHBbIE YMCJIA XapAKTEPHbI 1JIA:
1) KpucranioB u )KuIKOCTEH;
2) Tonbko AJist KPUCTAILIOB;
3) TonbKO KUIIKOCTEH;
4) J1nst ’KUAKOCTEH U ra3oB.

5. Kakumn METOAAMH NMOATBEPKAACTCHA HATUYHEC B )KHIKOCTH IMPOCTPAHCTBEHHOI'O
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ynopsiioueHust MoJieKy.Ja?
1) AudpakiiMOHHBIMY;
2) CIIEKTPOCKOMNYECKUMU
3) PedpakTomeTpruueckum;
4) AnanbKOMEeTpUUEeCKUM;

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU mecmaoeblx 3a0aHuil

Ounenka

TpeGoBaHus K 3HAHUAM

OTJIINYHO

OneHka «OTIMYHOY» BBICTABISIETCSI CTYACHTY, €CJIM OH IIyOOKO U
IIPOYHO  OCBOWJI ~ INPOTPaMMHBIA  MaTepuana,  MCUEpIbIBAIOLIE,
IIOCJIEOBATEIBHO, YETKO U JIOTHYECKU CTPOMHO €r0 H3Jaraer, yMeeT
TECHO YBSI3bIBaTb TEOPHUIO C MPAKTUKOHM, CBOOOIHO CIpPAaBISEeTCA C
3a7a4yamMM, BOIIPOCAMHM M JAPYTMMH BHJIAaMU IIPUMEHCHMs 3HAHUM,
IIPUYEM HE 3aTPYAHAETCA C OTBETOM IIPU BHUIOU3MEHEHUU 3aJaHUU,
MIPaBHJIbHO OOOCHOBBIBAET MPUHSITOE PELICHUE.

XOPpOLIO

OrneHka «XOpOILO» BBICTABIAETCA CTYIEHTY, €CIM OH TBEPJO
3HAaeT MarepHuall, [PaMOTHO U IO CYLIECTBY M3JIaracT €ro, He J0IyCKast
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
IIPUMEHSIET TEOPETUYECKUE IOJIOKEHUS IIPU PELIEHUM NPAaKTHYECKUX
BOIIPOCOB U 3aJ1a4, BJIaJIe€T HEOOXOIMMbIMHU HaBbIKAMU U TIPUEMaMHU UX
BBINOJIHEHMUSL.

YAOBJIETBOPUTECIIb
HO

OneHka «yAOBJIETBOPUTENBHO» BBICTABISETCS CTYAEHTY, €CIU
OH MMEET 3HAaHMS TOJIBKO OCHOBHOT'O XapakTepa, HO HE YCBOWJ €ro
JeTajleld, JIOIyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IIPAaBHJIbHBIE
(GOpMyIHUPOBKH, HApyIIEHUs JIOTUYECKOW IOCIEeNOBATEIbHOCTH B
U3JI0’KEHUU NIPOrPaMMHOI'0 MaTepHualla, UCIBITHIBAET 3aTPYAHEHUS IPU
000CHOBaHUHU OTBETA.

HCYOOBJICTBOPHUTC
JIBHO

OueHka «HEYIOBIETBOPUTEIIBHO» BBICTABIISIETCS  CTYACHTY,
KOTOPBI HE 3HAET 3HAYUTEIBbHOW YacTU MPOrPAMMHOIO MaTepuana,
JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKH, UMEET 3aTPYAHECHUS [IPU OTBETE HA
BOIIpOCHl W 0OOcHOBaHMM OTBeTOB. Kak mpaBuio, oOleHKa
«HEYIOBJIETBOPUTEIBHO» CTAaBUTCA CTYAEHTaM, KOTOpbIE HE MOTYT
MPOJOJDKUTh  OOydeHWe 03  JOTMONHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCHUILIMHE.

=

Ilpumepnvie memot pepepamos:

3HaueHue MOJIEKYISPHBIX CIIEKTPOB. OOIIHOCTH MPUPOLI MOJIEKYISIPHBIX U

BHYTPUMOJIEKYJISIPHBIX B3aUMOACUCTBUI. BaH-1ep-BaalbCOBBI CUJIBL.

Crexia

©CoNoOR~LN

DNEKTPOHHOE CTPOECHUE KPUCTAIIIOB

MarsauTHbIE CBOVICTBA BENISCTB

CrtpoeHue XUIKO! Cpe/ibl

[TonynpoBogHUKHN

Peanbubie kpuctamisl. TBepabie Ga3pl IEPEMEHHOTO COCTaBa
Turmbl KpUCTAILIOB

. Kugkue kpuctauibl

10. INonmumepsnt
11. O6mue cBOHCTBa KpUCTAILIIOB. MI30MOp(H3M, TBEpAbIE PACTBOPHI
12. ledexTsl B KpHUCTAIIaX
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13. Cneunguueckre MeXMOJIEKYISIPHBIE B3aUMOICHCTBHS. THITBI KOMIUIEKCHBIX
coeMHeHNI. JIOHOPHO-aKIIENTOPHBIA MEXaHU3M

14. Pa3nuunblie (hOpMBI NOTEHIMATIBHBIX (YHKIMNA AJIS1 TAPHBIX MEKMOJIEKYIISPHBIX
B3aMMOJECHCTBUI

15. 3naueHne MOJEKYISPHBIX CIEKTPOB

16. MexxMoueKyIsipHOe B3aUMO/IeHCTBHE

17. Ctpoenue xuakocTeit

18. OcobenHocTH aMOp(HOTO BEIIECTBA

19. Kpucrannugyeckoe COCTOSHUE BELIeCTBA

20. O0macTh KUAKOIO COCTOSHUS

Kpumepuu ouyenusanusn pepepama

Onenka

TpeOboBaHus K 3HAHUAM

OTJIINYHO

OneHka «OTIMYHO» BBICTABISETCS CTYAEHTY, eciau pabora
CTYJEHTa HallKMcaHa TPaMOTHBIM Hay4YHBIM S3bIKOM, HMEET YETKYIO
CTPYKTYpY M JIOTUKY H3JIO)KEHHs, TOYKAa 3PEHHs CTyACHTa
000CHOBaHHa, B paboTe MPHUCYTCTBYIOT CCBHUIKM Ha HOPMaTUBHO-
IIPABOBBIE AKThI, IPUMEPHI U3 CY€OHOIN MPAKTUKU, MHEHUS N3BECTHBIX
yu€HbIX B JaHHOU obOsiactu. CTyzneHT B pabOTe BBIIIBUTAaET HOBBIC UJIEU
U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATh MAaTEpHall.

XOpOLIO

OneHka «XOpoLIO» BBICTABISAETCS CTYIEHTY, eclu pabora
HAaIlUCAaHA TPAMOTHBIM HAy4YHBIM SI3BIKOM, UMEET YETKYIO CTPYKTYpPY H
JIOTHKY HW3JI0KEHHUs, TOUYKa 3PEHHUs CTyJeHTa 0OOCHOBaHHA, B paboTe
MIPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHO-TPABOBBIE AKThI, IPUMEPHI U3
cyneOHOM NMPaKTUKK, MHEHUS] M3BECTHBIX YUEHBIX B JAHHON 00JIACTH.

YAOBJIETBOPUTECIIb
HO

OneHKa «yJIOBJIETBOPUTEIIBHO» BBICTABIIACTCS, €CIM CTYACHT
BBIMIOJIHWII 33/1aHHEe, OJHAKO HE MPOJAEMOHCTPUPOBAI CIOCOOHOCTH K
HAyYHOMY aHalIW3y, HE BBICKa3blBal B pabOTe CBOEro MHEHWUS,
JIOTTYCTHJI OIIMOKH B JIOTHYECKOM 0OOCHOBAaHHH CBOETO OTBETA.

HCYOOBJICTBOPHUTE
JIBHO

O1eHKa «HEYOBICTBOPUTEIBHO» BBICTABIISCTCS, €CIIH CTYIEHT
HE BBIINIOJIHUII 3aJaHUC, WKW BBIIIOJIHUII €TI0 (1)OpMaJ'IbHO, OTBCTHUJI HA
3aJJaHHBIA BOMPOC, NMPHU ATOM HE CChUIAJCS Ha MHEHUS YUEHBIX, HE
TPAaKTOBAJI HOPMATUBHO-IIPABOBBLIC AaKTbl, HC BBICKA3bIBaJl CBOCTO
MHEHHS, HE MPOSBUIJI CIIOCOOHOCTh K aHAIU3y, TO €CTh B IICJIOM IIEJb
pedepara He JOCTUTHYTA.

Hpumepnble KOHmMPOJIbHblIE 60NRPOCHL K IK3AMEHY

1. OcHOBHBbIE TMOHSATUSA CTPYKTYPHBIX TEOpPUM: YAaCTUIIA, B3aUMOJIEUCTBHUE, CTPYKTYpa.
CTpyKTypHBIE YPOBHHU, UX HEPAPXUIHOCTh. OOIIIHE CBOMCTBA CTPYKTYD.

2. dusnyeckue M MATEMaTUYECKHE MOJEIM KaK CpPEACTBO OIUCAHUS CTPYKTYP.
OTHOCHUTENBHOCTh U OTPAHUYEHHOCTh MOJIEIIEH.

3. BsaumopelicTBus B cTpykTypax. @yHaaMeHTaIbHbIE U OCTATOYHbIE B3AUMOJECHCTBYS,
WX OCOOEHHOCTU. OJEKTPOMAarHWTHbIE B3aUMOJCIHCTBUS B MEXaHMYECKHX CHCTEMax,
3JIEKTPOCTATHUECKUE U MATHUTHBIE CUJIBL.

4. Knaccuueckas TeOpUsi XUMHUYECKOTO CTPOEHHUSI.

5. DNeKTpoHHAsl TEOpUs XUMHUUYECKOro cTpoeHus. [Ipobiema XMMHUECKOro CpoOJCTBa.
Monenu JIsrouca u Koccens.
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6. [lonsipu3anus XuMUYECKON CBSI3U.

7. 'eomeTpuueckast popma monexyi. Teopus OII1BO.

8. AKTHBaLUs MOJIEKYIL.

9. IloctynarenpHOE BH>KEHHME U BpalleHUE MOJIEKYJ. BHYTpUMOIEKYIsIpHOE JBUKEHUE
anep.

10. TIlapameTrpel, OHpeAENSAOIUE T'E€OMETPUIO MOJIEKYJbI, SACPHBIE PACCTOSHUSA,
BaJICHTHBIE YIJIbI, YTJIbl BHYTPEHHETO BpaILEHUS.

11. 3aKOHOMEPHOCTH B PABHOBECHBIX 3HAYCHUSX BAJCHTHBIX YTIJIOB.

12. HexxecTKue MOJIEKYIIbI, X MOTEHIHATBHBIE (PYHKIIUH.

13. IToBOpOTHBIE U30MEPHI.

14. CumMeTpusi paBHOBECHOI reOMETPUUECKOil KOH(PUTYpaIH MOJIEKYJI.

15. Dnementsl cummeTpun. OnepaTtopbl CAMMETPHH.

16. DnexkTpuuecKkuil AMIMONBHBII MOMEHT B KIACCUYECKOW TEOPUM M KBAHTOBOM
MexaHuke. 17. [ToysipHbie 1 HEMOJISIPHBIE MOJICKYJIBI.

18. JIunoIbHBI MOMEHT U CUMMETPHUS MOJIEKYII.

19. Jlepopmanmsi MOJEKyJll BO BHEIIHEM JJIEKTpHUECKOM Tose. VHAynMpoBaHHBIN
MOMEHT U NOJISIPU3YEMOCTb MOJIEKYJIBI.

20. Cps3p JOMNOJBHOTO MOMEHTAa U  TOJSIPU3YEMOCTH C  JIURJIEKTPUUYECKOU
MIPOHUIIAEMOCTHIO U IT0KA3aTEJIEM MPETOMIICHHUS.

21. MarHuTHbIA MOMEHT U MarHWTHas BOCIIPUMMYHUBOCTb MOJIEKYJIbl. /IlnaMarHuTHele U
IapaMarHUTHBIE BELIECTBA.

22. MarHuTHbIe MOMEHTHI SIAEP U IEKTPOHOB.

23. 3eeMaHOBCKHE YPOBHU SHEPTUU.

24. YcnoBue SACpPHOTO MAarHUTHOTO pe3oHaHca (SIMP). Xumuueckuit casur, ero
UHTEpIIpeTaIysl.

25. YcnoBue 31eKTPOHHOTO apaMarHuTHoro pezoHanca (O11P).

26. DHeprusi o0pa3oBaHUs MOJIEKYJT M3 CBOOOTHBIX aTOMOB. [lapiuanbHbie >HEPTUH,
SHEPIUs pa3pbiBa.

27. llonmnas »sHeprus MOJEKYJIbl Kak CyMmMMa O3JIEKTPOHHOHM, KoJieOaTelIbHON U
BpallaTeIbHONW COCTABISAIOIINX.

28. DOnexTpoHHbIe cocTOosiHUA. [loTeHuumanbHblE (QYHKIMH JBYXaTOMHBIX MOJIEKYII,
MOTEHIMAIbHBIE TOBEPXHOCTH MHOT'OATOMHBIX MOJIEKYII.

29. KoneOaHusi 1ByXaTOMHBIX MOJIEKYJ B PUOIMKEHUHU TAPMOHUYECKOT0 OCLUIIIATOPA.
KuneTtnueckas ¥ moTeHIMaIbHAas SHEPIUU KOJICOaHUH.

30. Bpamenue JOBYXaTOMHOM MOJIGKYJIBI COTJIACHO KJIACCHMYECKOW TEOpPHH B
NPUOIMKEHUN JKECTKOTrO0 poTaTopa. MOMEHT KOJWYecTBa JABIKEHHS W KHHETHYECKas
sHeprus BpamieHus. 31. BpamarensHble, KoneOaTenbHbIE U JIEKTPOHHBIE CIIEKTPHI MOJIEKYIL.
[IpaBuna or6opa. 32. MexMoJeKyIsIpHble B3aUMOJCHCTBUS KaK CyMMa TUCIIEPCHOHHBIX,
OpPUEHTAIIMOHHBIX U MHAYKIMOHHBIX B3auMojeicteuil. Cunbl Ban-nep Baanbca. @ynkuus
Jlenappa-/IxxoHca. 33. KBaHTOBO-XMMHYECKas TPAKTOBKA XUMHYECKOM CBS3H B MOJIEKYJIAX.

34. MakpoTena, MEKPOYACTHIIbI, HAHOYACTHIIBI. [[BOMICTBEHHAsI MpUpoAa cBeTa. 3aKOH
SKBUBAJIEHTHOCTH Macchl U »Hepruu. BosHbl ne bpoiis. Mopenb MOJIeKysbl KaK €IHHOU
JUHAMHAYECKOW CHUCTEMBI U3 SJIEP U DJIEKTPOHOB.

35. XuMHYecKue CBSI3U, UX THIbI; BaJEHTHOCTh 3()()EKTUBHBIX aTOMOB B MOJEKYIIE,
IIOCJIEI0BATENIBHOCTD U KPATHOCTh XUMHUYECKUX CBSI3EH.

36. KBaHTOBOMEXaHNYECKOE OOBSICHEHUE CTPOCHUS OAHOAIEKTPOHHBIX aTOMOB.

37. OcoOEHHOCTH CTPOCHHSI MHOTORJICKTPOHHBIX aTOMOB. ATOMHBIE TEPMBI.

38. IlepeuncnuTh Bce BO3MOKHBIC 3HAUCHHs KBaHTOBBIX uucen J u MJ s aroma c
yKa3aHHbIM TepMOM. OINpenenuTs OTHOCHUTEIBHOE PACIIOJIOKEHUE YKA3aHHBIX ATOMHBIX
TEPMOB 110 SHEPreTUYECKON HIKAJIE.

39. XuMuueckue CBSI3HM, WX THUIIBI; BaJCHTHOCTh A()DPEKTUBHBIX aTOMOB B MOJICKYJIC,
IIOCJIEIOBATENBHOCTD U KPATHOCTh XUMUYECKUX CBSI3EH.
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40. KBaHTOBOMEXaHMYECKOE OOBSICHEHHE KOBaJIEHTHOH  cBA3U. OOBsiCHEHUE
HalpaBJI€HHON BaJeHTHOCTU. OpJuHapHbIe, JBOMHBIE W TPOHHBIE CBsI3U. Merton
MOJIEKYJISIpHBIX opOuTtaineit 41. OnpeaenuTb YUCIO CTAIIMOHAPHBIX COCTOSIHUH, B KOTOPBIX
MOXET HaXOJUTHCS aTOM C 3aJJaHHOM JIEKTPOHHOM KOH(PUTYpaIUeH, NX TEPMBI.

42. VouHnas cBA3b. OHeprus HOHHOM cBs3u. llomspusanms uoHOB. Bnusinue
MOJIAPU3allU Ha CBOMCTBA BEIIECTB.

43. Tunsl u30MEpHM SACPHOTO CKeleTa MoJieKyabl. CTpyKTypHas H30Mepusl.
[IpocTpancTBeHHas uzomepus. JluHamuueckas U30MepHusl MOJIeKyll. BHyTpeHHee BpaleHue.
44. KoopauHallmoHHasi CBsi3b. BojopoaHas cBs3b, ee mnpupona. JIByXdneKTpOHHbBIE
TPEXLIEHTPOBBIE CBSI3U C IEUIIMTOM JIEKTPOHOB.

45. PaBHOBecHasi reoMeTpHuecKas KOH(UTypalusi MOJIEKYJ, CHOCOOBI €€ OMHCaHUs.
ITapameTpsl, onpeneNaromue reOMETPUIO MOJIEKYJIIbI, MEXbAIEPHBIE PACCTOSIHUS, BAJICHTHBIC
yIJIbl, YIJIBI BHYTPEHHETO BPALCHUS.

46. Teopus

47. CuMMeTpusi paBHOBECHOH I'€OMETPUUECKON KOH(PHUTypaluu MOJEKYIbl. DJIEMEHTHI
cuMmmeTpun. Onepanuu cuMMeTpuu. Todeunble rpynnbl CHMMETpUn. 24

48. TlpuBecTn mpUMeEpbl MOJIEKYJ, TOYEUHAsl TPYIIa CUMMETPUU KOTOPBIX COJEPKUT
yKa3aHHbIII Habop omepauuii CUMMETpUH. YKa3aTh pacloJIOKEHHE COOTBETCTBYIOIIMX
3JIEMEHTOB CUMMETPUU B MOJIEKYJIE.

49. DHepreTuyeckue XapakTepUCTUKU Mojekynl. [lapuumanbHas 3Heprus XMMHYECKOM
cBsi3u. [locTOSHCTBO PHEPruil cBsA3ei OJHOTO BHIA B JOOBIX MOJEKynax. Pacuer sHepruii
00pa30BaHus MOJIEKYJ MOTY3IMIIMPUUECKUMHI METOJIaMH (aITUTUBHAS CXEMa).

50.MHaypoBaHHbIA  JUMONBHEIA MOMEHT M TOJSPU3YeMOCTb MOJEKybl. CBs3b
JUIOJIBHOTO MOMEHTAa M TOJSAPU3YEMOCTH C MAaKPOCKONMMYECKMMH XapaKTEPUCTUKAMU
BEILIECTB (AMAIEKTPUUECKON MPOHMLAEMOCTBIO M IOKa3aTeieM IpenomiieHus). MomspHas
pedpaxuus

51. DnexkTpuuecKkuil AWUIMONBHBII MOMEHT B KIACCUYECKOW TEOpUM M KBAHTOBOM
MexaHuke. [lomspHble M HenossipHBIE BeEllecTBA. JIUMOJBHBIM MOMEHT M CTPYKTypa
MOJIEKYJIBI.

52. DneMeHTbl CUMMETPUM U ONEpalluid CUMMETpPHU. ToyeuHble I'pYIIbl CUMMETPUH.
JMmonpHBIA MOMEHT U CUMMETPHS MOJIEKYIIBL.

53. Tabnuupl ymHOXeHUs1 omeparuii cumMeTpun. [IpeoOpasoBanus momodus. Knaccer
COTPSIKEHHBIX 3JIEMEHTOB.

54. IlpuBomumble M HENPHUBOJUMBIC MPEICTABICHUA. XapaKTepbl HENPUBOIUMBIX
MIpe/ICTaBICHUI TOUEUHBIX TPy CUMMETPUHU.

55. MarHuTHbI MOMEHT U MarHUTHasi BOCIPUUMYUBOCTh MOJIEKYIbI. J[HaMarHUTHBIE U
IapaMarHuTHhIE BellecTBa. MarHuTHas noisipu3anns. MarHuTHBIM pe30HaHC.

56. MarHuTHblE MOMEHTHI SA€p U DJICKTPOHOB. YCJIOBHE SJEPHOTO MAarHUTHOI'O
pe3onanca. AMP. Xumuueckuii cipur. COMH-CIIMHOBOE pacIleIIeHHE.

57. Ucnonb3oBanue crekTpoB SIMP B cTpyKTYypHBIX UCCIIEIOBAHUSAX.

58. YcmoBue arekTpoHHOTO mapamarHuTHOro pe3oHanca (OI1P). CBoGomHbIe paauKaibl
U Jpyrue napamMarHuTHbIC YacTHLbl U HeHTpbl. G-hakTop. B3anMoaelcTBIE 3JEKTPOHHBIX U
AJIEPHBIX CIIMHOB.

59. Ilomnas »Heprus MoyieKyldbl. OTHOCHUTENbHOE TMOJOXKEHHUE AJIEKTPOHHBIX,
Kosie0aTeIbHbIX U BpalaTeIbHbIX YPOBHEH SHEPrUM MoJieKybl. [loriomenue u ucnyckanue
n3nydeHuss MosekyispHasi ClIEKTPOCKOIIHS.

60. BpamarenbHble COCTOSHMSI [JBYXaTOMHOM M MHOIOATOMHBIX MOJIEKYJ] B
NPUOIMKEHUAX JKECTKOIO M HEXECTKOro poraTopa. MOMEHT KOIWYecTBa MABIKCHHS U
KMHETHYEeCKasi Heprus BpaleHus. JInHeiiHble MOJIEKyJIbl, MOJIEKYJIbI TUIIOB CEPUIECKOro,
CUMMETPUYHOI'O U ACUMMETPUYHOI'O BOJTYKOB.

61. OmnpeneneHue BpalaTeIbHbIX KOHCTAHT, MOMEHTa WHEPLHH, MEXbIIEPHBIX
paccrosiauii. 62. CteneHu cBOOOIBI MOJIEKYI.

21



63. HopmaneHabie konebanus. CUMMETpHst KoeOaHH.

64. KonebarenbHbIE COCTOSHUS JBYXaTOMHOM ¥ MHOTOAQTOMHBIX MOJEKYT B
NPUOIMKEHUAX TAPMOHUYECKOTO M aHTAPMOHHUYECKOro ociuiuiaTopos. [lotennuan Mop3se.

65. UK-cmektpel. Cnektpel  KOMOWHAIIMOHHOTO  paccesHus.  [IpuMeHeHue
Kosie0aTeNbHBIX CHEKTPOB [UIS HWACHTU(HUKAIMM BEIIECTB, YCTAHOBJICHUS CHMMETPUU
MOJIEKYJI, U3YICHUE XUMHUECKUX PABHOBECHIA.

66. . DOnexktpoHHble cocTosHuA. Knaccudukamms SIEKTPOHHBIX  COCTOSTHHMA
JIByXaTOMHBIX W MHOTOATOMHBIX MOJIEKYJ. Pasimuuusi CBOWCTB MOJEKYT B Pa3IMYHBIX
AJIEKTPOHHBIX COCTOSTHHAX.

67. DnekTpoHHO-KOJIe0aTepbHbIe CreKTphl. AHanm3 Jlemannpa. OnpeneneHue dHEprui
JUCCOIMALIMU MOJIEKYJ B OCHOBHOM M D3JIEKTPOHHO-BO30Y>KJIEHHOM COCTOSHHUSX. YKa3aTh
O0COOEHHOCTH CTPOEHUSI MOJIEKYJbI, O KOTOPBIX MOXHO MOJYYUTh MH(MOPMALUIO 3a/laHHBIM
SKCIIEPUMEHTAIBHBIM ~ METOAOM  (3JIeKTpoHHas cmnekrpockomus, Y®-, HK- u KP-
cniektpockonus, AMP-ciekTpockonus u ap.).

68. ®wusmueckue MeETOJbl OINpPENEICHUsI CTPYKTYPhl MOJEKYd. OJIeKTPOHOTpadus.
MonekynsipHble CIEKTPhI, cieKTpbl AMP.

69. ArperaTHble cOCTOSHUS. MEXMOIIEKYIIPHOE B3aNMOACHCTBHE.

70. Kpucramnuueckoe coctosgHue. OCOOEHHOCTH KPHUCTAJIMYECKOIO COCTOSHUS.
HccnenoBanue CTPyKTypbl KpUCTALIOB. THITBI KpUCTAIITMUECKUX perieTok. Tumbl gedexkto
KPUCTAJUINYECKUX PEIIETOK.

71. DHepreTuka HOHHBIX KpucTa/LIoB. Jledexts LHoTTkn n @penkens. BzanmoneicTeue
nedextoB. [InaBnenue kpuctamioB. i3MeHeHHe CTPYKTYPHBIX TapaMeTPOB MPH IJIABICHUH.

72. Xunkoe u amopHoe coctosinus. Ctpoerue xxuakocteil. CTpyKTypa >KUIAKONW BOJIBI.
PacTtBophI 351€KTpOIUTOB. BiMKHUN U TPOMEKYTOUHBIN MOPSI0K

73. Kuakue KpUCTaJUIbl, CMEKTHUKH, HEMATHKH, X0JIeCTEPUKH. JKHUIKOKPHCTAIITMUECKOE
COCTOSIHUE B JKUBBIX OpraHU3Max.

74. OcCOOEHHOCTH CTpPOCHHUSI TIOBEPXHOCTH KOHACHCUPOBAHHBIX ¢a3. Crpykrypa
IpaHUIbl pasjena KoHaeHcupoBaHHbIX (a3. JI9C. ancopbuus [TAB.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

ITo nucuunimue: CTpoeHue BelecTBa
1. TloctynaTenbHOE [BWXKEHHE U BpaIlllEHUE MOJEKYyld. BHyTpuMonekymnspHoe
JBIDKEHUE sTIEP.
2. CBs3p JUNOIBLHOTO MOMEHTa H TOJSPU3YEMOCTH C JIUAJICKTPUUYECKOM
MIPOHUIIAEMOCTBIO U MTOKA3aTEJIEM MPETOMIICHHUS.
3. Dmepretuka uOHHBIX KpuctamioB. Jledekrsr Ilortkm u  ®DpeHkens.
BzaumopeiictBue nedexrtoB. [lnaBnenue kpuctamioB. M3MeHEHHE CTPYKTYpHBIX MapamMeTpoOB
MIpY TUIABICHUU

CocTaBuUTENb JOLIEHT Kutnesa JI.N.
3aBenyrommii kadenpoii, mpodeccop CamamoB A.M.
buner ytBepkaeH Ha 3acenanuu Kadeapbl XUMUHU OT «_ » 20 r.

« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo nrucuunimue CTpoeHue BemecTsa
1. Ilapamerpsl, omnpeneNsrOlmINe T'€OMETPUI0 MOJIEKYJbI, SJI€pHbIE PACCTOSHUSA,
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BaJICHTHBIE YIJIbI, YTJIbl BHYTPEHHETO BpaILlEHUS.
2. MarHuTHBII MOMEHT ¥ MarHUTHAsI BOCTIPUMMYUBOCTh MOJICKYJBL. JlnaMarHuTHBIE U
IapaMarHUTHBIE BELIECTBA.
3. DnexTpuYecKHid JUMOJIBHBIA MOMEHT B KJIIACCHYSCKOH TEOpHH W KBAaHTOBOU
MexaHuke. [lomsipHble W HENOJSpHBIE BellecTBAa. JIUIIONBHBIE MOMEHT WM CTPYKTypa

MOJICKYJIBI.
CocTaBHUTEb IOLIEHT Kurtuena JI.1.
3aBenyrommii kadenpoit, mpodeccop CamamoB A.M.
buner yrBepkaeH Ha 3acenanuu Kadeapbl XUMUHU OT «_ » 20 T.
« » 20 T.
KpuTtepumn onieHKH oTBeTa HA IK3aMeHe
4-0anpHas MIKaia [TokazaTenu Kpurepuu
(YpoBeHb
OCBOEHUS)
OtiinyHO 1. IlonHOoTa M3IOXKEHUA CryneHTOM JaH MOJHBIN, B JOTUYECKOU
(HOBBIHICHHLIP’I TEOPETUICCKOTO II0CJIEA0BATCIIBHOCTHU pa3BepHYTBIﬁ OTBET
YPOBEHb) Marepuaa; Ha T[OCTaBIICHHBIM  BOINpPOC, TJe OH
2. TlomnoTta U | IPOAEMOHCTPUPOBAI 3HAHUS IIpeAMETa B
MIPaBUJIBHOCTb MOJTHOM  0o0beMe y4eOHOH mporpammsl,
penieHus JOCTATOYHO ri1y0oko OCMBICIIUBAET
MPAKTHYECKOTO JTUCLUILITUHY, CaMOCTOSITEJIBHO, u
3aJaHus; HUCUCPIIBIBAIOIIC OTBCYACT Ha
3. TlpaBunbHOCTH W/umu | JAOTMOJHUTCIBHBIC — BONPOCHI,  HPHUBOJHUT
apryMeHTUPOBAHHOCT COOCTBEHHEIE IIPUMEPHBI 110 HpO6HCMaTI/IKe
b n3ioxegus | MOCTaBJICHHOI'O BOIIpoOCa, pemmnia
(IIOCIIeI0BATEIBHOCTD | IPE/UIOKEHHBIC MPAKTHIECKHUE 3aaHus Oe3
HeﬁCTBHﬁ); OIIOOK.
Xopouio 4. CaMOCTOSITeTbHOCTh CryaeHTOM JaH pa3BEepHYTHIM OTBET HA
(63303},11‘;1 OTBETA; MOCTaBJICHHBIHN BOIIPOC, rae CTYyICHT
YPOBEHB) 5. Kynberypa peun; JEMOHCTPHUPYET 3HaHUsI, TPUOOpETEeHHBIE Ha
6. uT.I JIEKIIMOHHBIX W CEMUHAPCKUX 3aHATUAX, a
TaKXe MOJYyYEHHbIE MOCPEICTBOM U3YUECHUS
00s13aTeNFHBIX YY4EOHBIX MAaTEpPHAIIOB IO
KypCy, AAaeT apryMEHTUPOBAaHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE NMPUCYTCTBYET
cBOOOAHOE  BJIAJEHHE  MOHOJOIHMYECKOM
peYblo, JIOTUYHOCTh M TOCJIEeI0BATEIbHOCTh
orBeTa. OTHAKO TONYCKAETCs HETOYHOCThH B
OTBETE. Pemmn MIPEAJIOKECHHBIE
MpPAKTUYECKHE 3a7aHus C HEOONbIIUMU
HETOYHOCTSIMH.
VY noBneTBopuUTEIH Cryaentom JlaH OTBET,
HO CBUJICTEIHCTBYIOUIUI B OCHOBHOM O 3HAaHHUH
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(moporoBbIit IIPOLECCOB n3y4aeMon JUCIUIUINHBI,
YPOBEHB) OTJIMYAIOUIMICA HEJOCTaTOUYHOM ITyOUMHOM
U TIOJIHOTOW PpACKpBITUS TEMBbI, 3HAHHUEM
OCHOBHBIX  BOINPOCOB  TEOpUH,  CJ1abo
c(OpMUPOBAHHBIMH  HaBbIKAMHU  aHajlIM3a
SBJIIGHUH,  TPOLECCOB,  HEJOCTATOYHBIM
YyMEHHEM  JaBaTh  apryMEHTHpPOBaHHbIC
OTBETHI u IPUBOJUTH IIPUMEPBI,
HEJ0CTaTOYHO  CBOOOJHBIM  BJaJICHUEM
MOHOJIOTUYECKOW PpEUbl0, JIOTUYHOCTBIO H

MOCIIEIOBATENEHOCTHIO OTBeTA.
JlomyckaeTcst ~ HECKOJNbKO  OmIMOOK B
coJlep>KaHUU OTBeETa u pelIeHnn
MIPAaKTUYECKUX 3aJaHUM.

HeynosnerBopure CrygeHTOM JaH  OTBET, KOTOpPBII
JBHO COJIEP)KUT psJl CEPbE3HBIX HETOYHOCTEH,

(YpOoBeHB He OoOHapyXHMBAIOIINI HE3HAaHHWE TMPOIIECCOB

cOpMHpOBaH) U3y4aeMOu IpeIMETHOM obnacry,

OTJIMYAIOIIMICS HErNIyOOKHMM pacKpbITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEeC(HOPMUPOBAHHBIMH HaBBIKAMHU
aHaJau3a SIBICHUH, IIPOLIECCOB, HEYMEHHEM
JaBaTb  apryMEHTHPOBAHHBIE  OTBETHI,
ciabbIM  BJIQJICHHUEM  MOHOJIOTHYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
MOCJICIOBATECIILHOCTH. BriBoabl
[IOBEPXHOCTHBI. PemieHne NpakTUYECKHUX
3aJIaHMI HE BBINOJIHEHO. T.e CTy#EeHT He
Croco0eH OTBETUTh HA BONPOCH! Jlaxke IpU
JOTIOJIHUTENBHBIX ~ HABOAAIIMX  BOIPOCAX
IIpenojaBaTelIs.

9. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE
AN CHUITJINHBI
9.1. YueOHnas aureparypa:
a) OCHOBHAasil.
1. bepcykep U.b. DnekTpoHHOE CTpOEHHE U CBOWCTBA KOOPAWHAIIMOHHBIX COCIMHCHUM.

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

2. brnoxunneB A.W. OcHoBsl kBaHTOBOM MexaHuku. —M.: Hayka, 1976.

3 ['mnnecnu P. ['eomerpus monekyn. — M.: Mup, 1975.

4, Heii K. , Cen6un JI. Teopetnueckas Heopranudeckas xumus. —M.: Xumus, 1976.
5) Kapanerpsnny M.X. Jlpakun C.H. Crpoenue BemectBa. -M.: Bricmias mikona,

1977.

6. Kpacnos K.C. Monekynel u xumuueckas cBa3b. —M.: Beicias mkona, 1977.
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7. Jlep P. , Mapuann A. OpOurtanbHas CUMMETpUsi B BONPOCAaX M OTBeTax. —M.:
Mup, 1976.

8. Mappen Ix. , Kerrn C., Tegnep k. Xumuueckas cBsa3b. —M.: Mup, 1980.

9. Menemmna A. M. Kypc kBaHTOBOW MEXaHUKH JJi1 XUMUKOB.-M.: Briciias mikona,
1980.

10. Munkun B.M. , Munses P.M. Heknaccudeckue CTPYKTYpbl OpraHMYECKHX
coenunenui. — Poctos-Ha-Jlony: PI'Y,1985.

11. Munkun B.M., OnexunoBuu JLIL. , XXnanoB FO.A. MonekynspHblii au3aitH
TayTOMEPHBIX cucteM. — PocroB-Ha-/lony: PI'Y,1977.

12, Munkun B.U. , Munse P.M., Cumkun b. f. Teopuss crtpoeHuss MoyeKy.
®enukc 1997. PoctoB — Ha- JloHy.

13. Munkun B.W. , Munses P.M., Cumkun b. SI.. KBanToBass XuMusi opraHn4eckux
coeauHeHui. Mexanusmel peakiuit. —M.: Xumust, 1986.

14, TlamynoB E. I'. Crpoenue monexkyn. — Teepb: TI'Y, 1995. Ilanynos E. T,
Crpoenue monekyn. —TBepb: TI'Y, 1995.

15.  Cumkun b.A., Kneukuit M. E., I'myxoBues M.H. 3agaun no Teopuu crpoeHus
Mouiekyn. — PocroB-Ha-Jlony: ®enuke, 1997.

16.  ®nappu P. KanToBas xumus. — M.: Mup, 1985.

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

18. Xopman P. CrpoeHue TBepHbIX Tel H TIOBEPXHOCTCH: B3TJISAA XHMHKA —
TeopeTuka. —M.: Mup, 1990.

19. OtkuHc I1. KBantsl. CipaBouHuk kKoHuenui. —M.: Mup,1997.

20. Sunmupckuii K.b., Auumupckuii B.K. Xumuueckas cBsa3b. — Kues: Buiia mikorna,

1976.

0) /JOMOJHMTEIbHAS:

1. AbapenkoB N.B., bparues B.®., Tyny6 A.B. Hauana xBaHTOBOH XuMuU. —M.:
Bricmas mxomna, 1989.

2. banbxaysen K. Beenenue B Teoputo mosist muranaos. —M.: Mup, 1964.

3. bmomendensn JILA., Kykymkun A.K. Kypc KBaHTOBOH XUMHM U CTPOEHUS

Moutekynn. —M.: MI'VY, 1980.

4, BBenenue B KBaHTOBYIO XuMHUI0. —M.: Mup, 1982.

5. Bynsopn P., Xobman P. Coxpanenue opOutanpHON cummerpuu. —M.: Mup,
1976.

6. Haptsan O.K. KBanToBast xumus. —M.: Beiciias mikona, 1962.
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7.
8.
9.

10.
Mup,1972.
11.
12.
13.
14.
15.

1983.

16.
17.

Tbxadge I'., Opunn H. Cummerpus B xumuu. —-M.: Mup,1967.
Hxoncon K. Uucnennsie MeTo1bl B XUMHUH. —M.: Mup,1983.
Hmutpues N.C. Monekynbl 6e3 xumuueckux cBsazeil. —JI.: Xummus, 1980.

Hptoap M. Teopuss MOJEKYISPHBIX OpOUTaNECii B OpraHUYECKOW XUMHUH. —M.:

Jatkuaa M.E. OcHOBBI TeOpuHU MOJIEKYIsIpHBIX opOuTaneid. —M.: Hayka. 1975.
3arpanuuk P., [Tonak P. OcHOBEI kBaHTOBOM XuMuH. —M.: Mup, 1979.

Kinapxk T. Komnetorepnas xumus. —M.: Mup, 1990.

@naiirep V. Ctpoenue u quHamuka Moaekyia. —M.: Mup, 1982. T. 1,2.

®nappu P. I'pynmnel cummetpun. Teopust 1 xumuyeckue npuinoxenus. M.: Mup,

®yt3unara C. MeToa MonekynsipHbIX opoutaneid. — M.: Mup, 1983.

Xpton Jlx. Heopranmueckass xumus. CTpoeHHE BELIECTBA U pEaKLMOHHAs

croco0HoCTh. — M.: Xumus, 1987.

18.

Hronuke JI. KBantoBas xumus. — M.: Mup, 1976.

9.2. UHTepHeT-pecypcehl

NogakrowhE

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

9.3. IlporpamMHoOe o0ecnieueHue

VYHuBepcurer oOecriedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOIO M CBOOOJHO
pacnpocTpaHsIeMoro NporpaMMHOro 00ecreueH s, B TOM YUCJIe OT€Y€CTBEHHOI O IPOU3BOCTBA.

Kaxxnpiii oOyuaromiuiicst B TeueHHe BCEro neproja oo0yueHus: odecrnedyeH MHIUBUYaTIbHbIM
HEOIPaHUYEHHBIM JOCTYNOM K JJIEKTPOHHOW HH(POPMALMOHHO-00pa30BaTEeIbHON cpefe
yHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOH HMeEeTCs JAOCTYyn K HH(GOPMAalMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH «/IHTepHET» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

YHI/IBepCI/ITeT obOecrieueH CICAYHOIIUM KOMIUICKTOM JIMICH3UOHHOI'O IMPOrpaMMHOI0

oOecrneueHus.

1. JluueH3uoHHOE mporpaMMHoe obecrnieueHue, uenoiszyemoe B Uurl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Ilporpammusiii kommuiekc MMUC “Busyansaas Crynust TectupoBanus”
1.4. AntuBupychnoe I10 Eset Nod32
1.5. CrpaBouno-nipaBoBasi cucrema “KoncymbTant”
1.6. CnpaBouno-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAULMOHHBIMHU HU3NAHUAMU CTYACHTBI U COTPYAHHUKU HUMCIOT BO3MOKHOCTH
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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

NOJIb30BATHCS 3JICKTPOHHBIMHU IMOJIHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuua 9.1.

Ha3BaHnue pecypca

Ccblika/nocTyn

OnekTpoHHass OuOnnoTeka oHMaWH «EmuHOe

00pa3oBaTeIbHBIM pecypcam»

OKHO K

http://window.edu.ru

«O6pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

OenepanbHblil  00pa30BaTENBHBIN  MOPTANL:  YUPEXKIICHHS,
nporpammel, cranaaptel, BY3sl, Tectel ET'D, THA

http://www.edu.ru —

®denepanbHbld  [EHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (DPIIMOP)

http://fcior.edu.ru -

OBC "KOHCVJIbLTAHT CTYJIEHTA".
OnOIMOTEKa TEXHHYECKOTO By3a

DNeKTPOHHAS

http://polpred.com/news

MBZL&TCJ'ILCTBO «JlaHby. 3J'IeKTpOHHO-6I/I6J'II/IOT€‘-IHa$I CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHasi OubiaroTeKa

http://rvb.ru —

I/I3ﬂaTCJ'II>CTBO «JlaHbY. 9J'ICKTpOHHO-6I/I6J'II/IOTCIIHa$l CHUCTEMaA

http://e.lanbook.com -

Exenenenmsank Haykm #  oOpasoBamms HOra Poccum

«AxazeMus»

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

Hayunas snekTponHast Oubnuoreka «e-Library»

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

OnekrpoHHO-OnbanoTeynas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAsl CHCTEMa JOKYMEHTOB B cdepe
obpazoBarus «THOOPMHIO»

http://www.informio.ru

WNudopmanmonHo-mpaBoBas cucreMa « KOHCYITbTaHT-TIITFOC»

CereBast Bepchs, JOCTyIHA CO
BCEX KOMITBIOTEPOB B KOPIOPATHBHOM
cetu Marl'yY

HNudopmarmmonHo-nipaBoBas cucrema «I apanT

CereBast Bepcusi, JOCTyIIHAa CO
BCEX KOMIIBIOTEPOB B KOPIOPATHBHON
cetu Muarl'y

DNeKTpOHHO-0MOIHoTedHas cuctema «FOpai»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI

TpeOoBaHUS K ayAUTOpUU [UIsl JICKIMOHHBIX W TPAKTUYECKUX 3aHATUH: OecirymHas

CBETJIas ayIUTOPHUS Ha 25 MOCaT0YHBIX MECT C JOCKOH.

2

TpeboBanusi K aynIuTopuu i J1a0OpaTOpHBIX 3aHATHH: naboparopust 60-70 M~ c
BBITSDKKOM, OOIIIMM M MECTHBIM (HAJI IIECThI0 pabOYMMH CTOJIAMHU) OCBEIICHUEM, KaHaTu3aIuei

(xononHas v ropsiuas Boja).

TpeboBaHus K CHEIUATHM3UPOBAHHOMY OOOPYIOBAHUIO: BBITSDKHOW IMKa(d, XUMUYECKH
CTOWKasl PAKOBHMHA, IIECTh JIAOOPATOPHBIX CTOJOB CO CTOMKHUM TIOKPBITHEM, OJUH CTOJ
MperoiaBaTelisi, ABCHAIIATh JTa0OPaTOPHBIX CTYJBEB, JOCKA, TEXHUYECKHEC W aHAJTUTUYCCKHE

BECBI.
Teopernyeckuii Kypc:

Jlexuuu, npeseHTanuu

KoHTponbHbIE TeCThl — AUCKU U OyMaXKHBII BapUaHT.
Crmcky BOIPOCOB TSl IPOBEICHUSI KOJTTOKBUYMOB.
Tabaums!.

BapuanTs! 3amanuii 1151 KOHTPOJIBHBIX PadoT.

ocoarwhE
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BapuaHTsl 3a1aH1i 17151 CAMOCTOATEIHHON pacueTHOM paboTHI.



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/

11. METOJIUYECKUE YKA3AHMS JUISI OBYYAIOIIUXCS IO OCBOEHUIO
JUCHMUIIAHBI

Jucuumuna «CTpoeHHe BelecTBa» HarpasiieHa Ha (popMupoBanue kommnereHiuii: YK-
1, OIIK-3, TIK-1.

ITpomexxyTouHast aTTeCTalys PEAINIOIAracT IK3aMEH.

[Ipuctynas Kk U3y4eHHUIO JUCIUILIMHBI, HEOOX0AUMO B MEPBYIO OYEPEIb 03HAKOMUTHCS C
cozep)aHueM padbodei mporpamMmbl qucturuinael (PTLT).

JlexuMy UMEIOT LENbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.

[pu u3yuennu u npopaboTKe TEOPETHUECKOTO MaTepuaa Jist 0aKkaiaBpoB HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHITHUU MaTepuai U JOMOJHUTh €ro C
Y4€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEPATyphI;

- IIPU CAMOCTOSATEJIbHOM HM3YYEHHHM TEOPETHYECKON TEeMbI CHENIaTh KOHCIEKT, HUCIOIb3YS
pexomengoBanHsle B PIIJ[ nuTepaTypHble MCTOUYHMKHM M pecypchl HH(POpPMAIMOHHO-
TEeJIEKOMMYHUKAIIMOHHOM ceTh « THTepHET»

- IIpY MOATOTOBKE K MPOMEXYTOYHOW aTTECTallMM 110 MOJIYJI HCIOJIb30BaTh MaTepUaibl
(hoH/1a OIIECHOYHBIX CPE/ICTB.

[lpakTudeckue 3aHATHA TPOBOIATCA C IIENBI0 YIIIYOJNEHHS M 3aKpeIUIeHUs 3HaHUM,
NOJyYEHHBIX Ha JIEKIHUSIX U B TMPOIECCe CAMOCTOSITENbHON paboThl HaJ HOPMATUBHBIMU
JOKYMEHTaMH, YUeOHOH 1 HAYyYHOI JTUTEepaTypOil.

[Tpu moAroToBKe K MPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKHUI MaTepHall 10 3a/laHHOM TeMe;

- [IPY BBINIOJIHEHUH JJOMAIIHUX PACYETHBIX 3a/IaHUN, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aJJaHUs,

BBINOJIHSIEMbBIE B Ay TUTOPHH.

Pexomengaumuu no padore ¢ Hay4YHOIl U y4eOHOM JTUTEPATYPOid

PaGorta ¢ yueOHOWI W HaydyHOW JIMTEpaTypol sABIseTCS THaBHOH  (opmoii
CaMOCTOSITEIbHOM

paboTel U HEOOXOAMMA TIPH MOATOTOBKE K YCTHOMY OTPOCY Ha CEMHUHAPCKHUX 3aHATHSX, K
MOJIYJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKIIIOYaeT MpopaboTKy JEKIIHOHHOTO
Marepuaga — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB U JIMTEPATYPhl 110 TEMATUKE JICKLIUM.
KoHcrnekT nmekuuu HOKeH coiepaTh pedepaTHBHYIO 3alHCh OCHOBHBIX BOMPOCOB JIEKIIHH,
MIPEIJIOKEHHBIX MpernojaBaTesieM cXeM (IpU HMX JIEMOHCTpALMH), OCHOBHBIX HCTOYHHKOB U
JUTEPATYpHl 10 TEMaM, BBIBOJBI MO KakJOMy Borpocy. KOHCHEKT A0KeH ObITh BBIINOJHEH B
OTIENbHON TeTpanau mo mnpeameTy. OH JTODKEeH OBITh aKKypaTHBIM, XOPOIIO YHUTAeMbIM, HE
CoJIepXKaTh HE OTHOCSIIYIOCS K TeMe MH()OPMAIUIO UM PUCYHKH.

KoHcrniekTel HaydyHOW JUTEpaTyphl MHPH CAaMOCTOSITEIBHOW IOJATOTOBKE K 3aHATHSIM
JTOJIKHBI

OBITH BBIIIOJIHEHBI TAKXKE aKKypaTHO, COAEpPaTh OTBEThI HAa Ka)/Ibli ITOCTaBJICHHBIN B TEME
BONPOC, HMMETh CCBUIKY HA HCTOYHHMK HHPOpPMaLUU C 00sA3aTe’bHBIM YKa3aHHEM aBTOpa,
Ha3BaHMUs W TOAa U3JaHUs HUCIOJIB3yeMOM HayyHOW nuTeparypbl. KoHCHEKT MokeT ObITh
OTIOPHBIM (COJEPKATh JIUIIb OCHOBHBIE KJIFOUEBBIE IMO3UIMH), HO TIPU STOM O3BOJISIOUINM J1aTh
MIOJIHBIM OTBET IO BOIIPOCY, MOKET ObITh MOAPOOHBIM. O0BEM KOHCIIEKTa OIpeesieTCs] CaMUM
oOyuaronumcs.

B niporiecce paboTel ¢ yueOHOM 1 HAyYHOU JIUTEPATYpOH 00YJarOITUCS MOXKET:

- JIe7laTh 3alUCH 1O XOJIYy YTEHHs B BUJE MPOCTOTO WM Pa3BEpHYTOro IUiaHa (co3aaBaTh
IepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3MCHI (LUTHPOBAaHME HamOOJee Ba)KHBIX MECT CTaThH WJIM MOHOrpaduu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTALUH (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB pabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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Pabouast mporpamma nucuuminHbl «CTpOEHHE BELIECTBa» COCTAaBlIEHA B COOTBETCTBHU C
tpeboBanusiMu OI'OC BO mo crnemmansaoct  04.03.01. «Xumust (ypoBeHb OakajiaBpuaTa),
YTBEPXKICHHOTO NMpHKa3oM MuHuCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepanyu ot
17 unronst 2017 r. Ne 671

[Iporpammy coctaBuia:

JIOIEHT KadeIpbl XUMUHU Kutuena JI.A.

Pabouas mporpamma yTBepsKJeHa Ha 3acelaHnu Kadeapbl XUMUU

[Tpotokon 3acemanust Ne _ 8 OT « 22 » ampens 2026 r.

PaGouas nporpamma ogoOpeHa yaeOHO-METOIUYECKIM COBETOM

XUMHUKO-OHosornyeckoro  dakyiaprera

ITporokon 3acenanus Ne 6 oT « 28 » ampens 2026 T.
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CBeneHust 0 nepeyTBep:KICHUH IPOrPaAaMMBbI HA OYepeaHON y4eOHbIi rog u
perucTpanum u3MeHeHui

YyeOHbIi Pemmenue Buecennrie n3aMeHeHua IMonmucs 3aB.
roj Kageapsl kadenpoit
(Ne

MIPOTOKOJIA, /1aTa)
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