MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI
POCCHUHCKOM ®EJEPAIINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJILHOE YUYPEKJIEHUE BBICIHIEI'O OBPA30OBAHUSA
«MHT'YUICKUM T'OCYJIAPCTBEHHBII YHUBEPCUTET»

XUMHUKO-BUOJIOT HYECKHUHN ®AKYJIBTET

Kadeapa xumun

COI'NTACOBAHA YTBEPXIAIO
PykoBonuTens 06pa3oBaTeabHON IPOrpaMMBbI W.o. nexana XuMHUKO-OHOIOTHYECKOTO

npodeccop CamamoB A.M. (dakynapTeTa Konzoena b.A.
« 22 » anpens 2026 r. « 29 » _ ampens 2026 r.

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI

b1.0.09 CTPOEHHME BEHIECTBA

HamnpagiieHue noAroToBku
04.03.01. Xumus

HamnpaBnenHocts (mpoduiib)
«XHMUA»

KBamudukanus BBITyCKHUKA
bakaJsiaBp

dopma o0ydeHus
Ounas

MAT AC
2026



1. HEJIX U3YYEHUA JUCHUIIJINHBI

Henssmun wm3yveHuss aucuumuimHbl «CTpoeHHe BellecTBa» SIBJISIOTCH. H3yueHUE
CTy[€HTaMH TEOPETUYECKUX OCHOB COBPEMEHHBIX IIPEACTABICHUN O CTPOCHHH AaTOMOB,
MOJIEKYJI, KPUCTAJUIOB; YIIIyOJEHHOE HM3Y4YE€HHE TEOPUM XHMHUYECKOH CBSI3M U PEaKIMOHHON
CHOCOOHOCTH BEUIECTB; CTPOEHUS M CBOMCTB BELIECTBA M COCTAaBJIAIOIIMX €ro YacTHIL
IIOCJIEI0OBATENIBHO Ppa3BUBATh IIEPBOHAYAJIBHBIE CBEACHUS O TEOPUU CTPOEHUS BEIIECTBA,
MOJTyYeHHBIE CTYJCHTaMHU NpU M3y4YeHHH TUCHUIUIMH «O0mas xuMus» u «KBaHTOBas XUMUSI»:

PaCcCMOTPETL BOIIPOCHI TCOPHUU XUMHUYECKOM CBSI3H U QJICKTPOHHOI'O CTPOCHUS MOJICKYII,

CTPOCHHUS KOHJIEHCHUPOBAaHHBIX (a3, a TakKe B3aUMOCBS3M PEAKIMOHHON CIOCOOHOCTH U

CTPOECHUS MOJIEKYJI.

@opMupyeMble THUCHMILUIMHON 3HAHUS M YMEHHs TOTOBST BBITYCKHHKA JAaHHOMN

00pa30BaTEIbHON MPOrPaMMBbl K BBIIOJHEHHIO CIEAYIOMIUX O0OOIIEHHBIX TPYAOBBIX (PYHKUIUI

(TpynOBBIX (PYHKIIHH):

Tabnuuya 1.1.

Kon " O0o0menHbIe TPyAOBbIe GYHKIHMH Tpyaossie QyHKIIUH
HAaMMEHOBaHUE Kona HaumenoBanue [YpoBeHb HaumenoBanue Koan [Yposenb
npogeccuoHATbHO KBaJIu(pu (moxypose
I0 CTaHJapTa KalHH Hb)

KBaJId
dukannu
01.001 Memaror [Menarornueckas Oo6memnenarornyeck | A/01.6
(megarormyeckast JIeSITELHOCTD TI0 as pynknus. OOydeHue 6
NeATEeTbHOCTD B [IPOECKTUPOBAHUIO u Y ——— 02
AOUIKOJIbHOM, [peanu3anuu
HAYAJTHHOM 00IIEM, 00pa3oBaTEILHOIO JICATCIBHOCTD 6 6
OCHOBHOM 00111eM, A [pouecca
cperHeM o0mem 00pa3oBaTeIbHBIX 6 T ——— A3
o0pa3oBaHNuU) OpraHU3aInsIX
JIesATEIBHOCTh .6
(BocIMTATEND, ITOIIKOJIEHOTO,
YUUTEND) HavaJIpbHOTO 00IIero, 6
OCHOBHOTO OOIIIETO,
CpemHero ob1mero
oOpa3oBaHus
[Menarornyeckas [Menarornyeckas
JIeSITeNTLHOCTH TI0 MesITeTFHOCT 110
MIPOEKTUPOBAHUIO peam3anuu nporpamMmm
B | upeanuzarmu 6 OCHOBHOI'O U CPEIHEr0 B/03.6 6
OCHOBHBIX o0rmiero oopa3oBaHus
0011600pa30BaTEIHLHBIX
porpamMm




2.010 Cnenmamauct
110 IPOMBIIILJIEeH-
HO¥i papmannu B
o0sacTu Hceaeno-
BaHMil JiekapcT-
BEHHBIX CPeACTB

[IpoBeneHue padoT
o HCCIIEIOBAHUSIM
JICKapCTBCHHLIX
CpencTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh
NMPUPOI0OXPAHHBIX
(3K0J10THYECKUX)
OMOTEXHOJIOTHii

MoHUTOpUHT
COCTOSIHUS
OKpYXarollen cpeipl ¢
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HUKHOBEHHMS OYaros
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

2. MECTO JMCHUIIYIMHBI B CTPYKTYPE OIIOII BO

Kpr «CTpOGHI/Ie B€IICCTBa» BXOIUT B 06}I3aTCHBHy10 YacTh AUCHUILUIMH biloka 1 mn

HU3y4dacTeCsa B 5 CEMCCTpPC. CTpOGHI/Ie BC€IICCTBA — 3TO 0a30BBIH KYpC, I/ISYT-IaIOH_II/Iﬁ B IIMPOKOM




IUIaHEe CTPYKTYpPHBbIE OCOOCHHOCTH BCEX BHUIOB MaTEpHH, OOJANaIONIMX HEHYJIEeBOW Maccou
MOKOsI. XMMHKHU U3YYaroT TJIABHBIM 00pa3oM BEIIECTBA, OPraHW30BAHHBIC B aTOMBI, MOJIEKYJIBI,
WOHBI M PaJMKaJIbl, IPUUYEM BO BCEX HM3BECTHBIX arperaTHBIX COCTOSIHUSIX — Ta3000pa3HOM,
JKUJIKOM, TBEPAOM U IIJIA3MEHHOM.

CoBpeMeHHbIE TTPEICTABICHHS O CTPOCHHHU BEILECTBA OCHOBAHBI Ha 0A30BBIX MPUHIIUIIAX
Y UCTIOJIB3YIOT METO/Ibl KBAHTOBOM MEXaHWKHU U KBAHTOBOW XUMMH.

B 3naumtensHO# cremenm Kypchl «KBaHTOBas xmmusi» U «CTpoeHHE BEIIECTBA
nomonHSIOT Apyr apyra. Kypce «CrtpoeHue BemiecTBa» sBiseTcs (QyHIaMeHTOM Bcei
COBPEMEHHOM TEOPETUYECKOW XMMHM, BKIIOYAIOIIEH KaK KBAHTOBYKD XUMHIO, TaK H
KJIACCUYECKYIO TEOPHUIO0 XUMHYECKOTO CTPOCHHUS.

Taoauma 2.1.

CBsi3b JMCHMILIHHBI «CTpoeHue BeIIECTBA» C NPEAIICCTBYIOINUMHA JUCHUIIJIMHAMHA U
CPOKM UX U3YUYCHUHA

Kon JIMCUMIUTNHBIL, TPEIIISCTBYIONINE TUCIUILTAHE Cemectp
JIACLUIUIVHEI «CTpocHHE BEIIECTBAY

b1.0.11 Maremaruka 1,2
Bb1.0.15 dusnka 1,2
b1.0.14 HNudopmaruka 1,2
b1.0.06 Heopranndeckas xumus 2,3
b1.B.06 KBaunrtoBas xumust 4

Taoauna 2.2.

CBsi3b A CHMILIAHDBI «CTpOCHI/Ie BeIECTBA» € NOCJICAYHOIIMMHA AUCHUIIVIMHAMU MU
CPOKH UX U3YyYECHUSA

Kon JuCcuMIuInHbL, CIEAYIIME 3a AUCLHUIUIMHON Cemectp
JUCHIUTUTAHBI «CTpoeHue BelecTBa»

b1.0.07 Oprannyeckast XUMHUS 6,7

b1.0.08 dusnyeckast XUMUA 6,7

b1.0.26 Dusnyeckre METONEI UCCIIEI0OBAHNSA 6

b1.0.20 XUMUYECKUE OCHOBHI OMOJIOTMUECKUX MPOIIECCOB 7

b1.B.07 BricoKOMOJIEKYIIIpHBIC COSTUHEHUS 8
b1.B.Z1B.03.01 Komnonnnas xumus 8




B51.B.]1B.06.01

TeopeTnueckne OCHOBBI HEOPraHUYECKONW XUMHUH 8

B pe3yJsbTare 0cBOCHUSI AMCUMIIMHBI 00y4aIOIIUICA JOJIKEeH:

e 3HaTh:

- OCHOBHBI€ MTOHSTHUS TEOPETUUECKON U NPUKIAAHON XUMUH;
- OCHOBHbIE NOJIOKEHUSI Kypca «O0111as 1 HeopraHuueckask XUMHUs».

- OCHOBY Teopuiit MO;

- OCHOBHBIE THITHI B3aMMOJICHCTBHI B BEIIESCTBE

e YMeTh:

- HCII0JIb30BaTh HAyYHYIO TEPMHUHOJIOTHUIO;
- IPUMEHSTDH Pa3INYHbIe TEOPUU JJISl PEIICHUS TOCTABICHHON 3a1a4H;
- 1300paxkaTh CTPYKTYPY Pa3IMYHBIX BEIIECTB;
- COCTaBIIATH ()OPMYITy 110 HA3BAHUIO U HA3BaHHE IO CTPYKTYPHOU GopmyIie;

- 00BSACHATH HA KAYECTBEHHOM YPOBHE B3aMOCBS3b CTPOEHMSI U CBOMCTB MOJIEKYJI.

e Baanern:

- IPOCTPAHCTBEHHBIM MBIIIIJICHUEM;

- OCHOBHBIMH MTOHATHSIMHU XUMHU;

- HaBBIKAMU TIOMCKa ¥ 00paboTKH HH(OpMAIIHH;

- IPE/ICTABICHUAMH O XMMUYECKUX B3aUMO/ICHCTBHUSX.

3. KOMIIETEHIIMU OBYYAIOLIETI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE

OCBOEHMUSA JMCIUAITIJIMHBbI

[Iponecc

HU3YyUCHUA OUCHUILIAHBI

HampaBieH Ha (opMupoBaHUe

9JICMCHTOB

caenyromux kommereHuid B cooTtBerctBUM ¢ OI'OC BO wu OIIOII BO no npannomy

HaIpaBJICHUIO ITOATOTOBKH:

Kon HaumeHnoBanue HNuaukarop B pesyabTaTte ocBOeHHs
KOMIIETEeHII KOMITETeHIIHH HAOCTHKEHUS AUCHHUILIMHBI 00y4Yarouiics
UM KOMIIeTeHIIHH JOJIKEH
Ynueepcanvnvie komnemenyuu u uHOUKAMOPBL UX 00CMUICEHUA
YK-1 Cnocoden YK-1.1. 3HaTh:

OCYIIECTBJIATL IIOUCK,
KpPlTlfl‘leCKl/Ii/Jl AaHAJIU3 U

AHanusupyer 3aady,
BBIIEISIT €€ 0a30BbIE

- IIOHATHUC H KHaCCI/I(i)I/IKaHI/IH
CHCTEM,;

cuHTe3 WHGpOPMANMH, | COCTABISIOIIKE, - CTPYKTYpY ¥ 3aKOHOMEPHOCTHU
NPUMEHATH CUCTEM- YK-1.2. (hYHKIIMOHUPOBAHUS CHCTEM;
HBI moaxox aasi pe- | Ompenenser, HHTEp- - 0COOCHHOCTH CHCTEMHOTO
IIeHUsA TOCTABJEHHBIX | IPETUPYET W  paH- | MOAXOJa B HAYYHOM IO3HAHUM;
3ajga4 KUpPYeT nHpOopMa- - TMOHATHE O cucreme, e¢
oo, Tpedyemyro ais | LENsX, 3a/ma4ax 17§ 001X
pellieHHs] TIOCTaBJICH- | NPHUHIUIAX;
HO¥ 3a/1a4u; - OCHOBHBIE  TEXHOJIOTUH
YK-1.3. novcka u cbopa nHpOpMaLuH;
OCyIecTBIsAET IOUCK - (dopmaTel  TIpenCTaBICHUS
nHpOpMAIUH s | “”HQOPMAIMU B KOMIIBIOTEPE;
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pCIHeHI/ISI IIocraB-
JIEHHOW 3amadyd 1o
pa3J'II/I‘-IHI)IM TUIIaM
3ampoCoB,;

YK-1.4. [Ipu

o0OpaboTke uHPOpMa-
U OTIWYAeT (aKThI
OT MHEHHH, HHTEpIIpe-
Tanui, OIEHOK, ¢op-
MHUpPYET COOCTBEHHBIE
MHEHHS W CYKIEHUS,

apryMEHTUPYET CBOU
BBIBOIbI u TOYKY
3peHus;

YK-1.5
PaccmarpuBaer u
mpeJyiaraet BO3-

MOXHBIC BapUAHTHI pe-
IIEHUS HOCTaBJIEHHON
3aJlaud, OIICHMBAas HX
JIOCTOMHCTBA M HEIOC-
TaTKH.

- paBWia  KCIOJIb30BAHUS
CPEICTB CBS3H;

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

- TEXHOJIOTHIO OCYIIECTBICHUS
MovcKa WH(GOPMAITUH;

- TEXHOJIOTHIO CUCTeMAaTH3aluu
noJy4yeHHON MH(pOopMannu;

- CImocoOBl  CTAaTHCTUYECKOU
00pabOTKM  JNaHHBIX, MPEJCTaB-
JICHHBIX B pa3jMYHBIX H3MEpH-
TEJIbHBIX  IIKaJaXx W  aHaJlu3
MOJTy4eHHBIX PE3yIbTaTOB;

- BUIBI U (GOpMBI PabOTHl ¢
[eJaroruyeckon u Hay4HOH
JIUTEPATYPOK;

- TpeboBaHUA K OQPOPMIICHHIO
oubnmuorpaguu (CruckKa JIUTEpaTy-
pBI).

YMmertn:

- paborath ¢ HHpOpPMALHEH,
MPEACTAaBICHHOW B Pa3jinyHOM
(opwme;

- o00OpabaTsiBaTh JTAHHBIE
cpencT-BaMu CTaHAAPTHOTO
MPOrpaMMHOT0 00eCTIeueHHS,;

- CHHTE3UPOBATh
WHPOPMAINIO, TPECTaBICHHYIO B
Pa3IMYHBIX HCTOUYHUKAX; -

- BBIOUpATH HCTOYHUKH
WHPOPMALUH, a/IeKBaTHbIE
MOCTaBIICHHBIM 3aja49amM u
COOTBETCTBYIOIUEC HAYYHOMY
MUPOBO33PCHHIO;

= OCYIICCTBJIATH IIOHUCK
nH()OpMAITHH;

- UHTEPIPETUPOBATH "
pamXHpOBAThH nHGOpMAITHIO,
TpedyemyIo TSt peleHus
[IOCTABJICHHOH 3a7auH.

Baaners:

- IEPCOHANBHBIM KOMITHIOTEPOM
U TIOMCKOBBIMHU CEPBHCAMU;

- METOJWKaMH  aHaJUTHKO-
CHUHTETUYECKON 00paboTKu
nHQOpMAITUH u3 Pa3INIHBIX
HH(POPMAITIOHHO-TTONCKOBBIX
CUCTEM (mpenmMeTu3zarus,
aHHOTHPOBaHUE, peeprupoBaHIe).

Obuwenpogheccuonanvnovle KOMREMEHYUN U UHOUKAMOPBL UX 00CMUNCEHUA

OIIK-3

Cnocoben
NMPUMEHATH PaCYeTHO-
TeopeTUYec-KHe
METOAbI A U3y4YeHHs

OIIK-3.1.3HaeT
OCHOBHBIC MCTOPbI,
CIOCOOBI M CpEICTBA
IIOJIy4YEHUsI, XPAHEHMUS,

3HaTh: COBpEMEHHbIE
MpeJCTaB-IeHHUss O CTPOEHHH U
CTPYKType Be-1LIECTBA,

TCOPECTUICCKHUE OCHOBBI pacuc€Tta U

CBOWCTB BelmleCTB W | 0OOpa0OTKM pe3yibTa- | METOMBI 3KCIIEPUMEH-TAIBHOTO
npoIeccon c UX | TOB Hay4YHBIX DKCIIEPH- | ONpeAeieHus] (QU3NKO-XUMHUYIECKUX
y4yacTuem c HC- | MEHTOB C IIOMOIIBK | XapaKTEPUCTHUK HCCIENYEMBIX
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NMOJIb30BAHUEM COBpe-
MEHHOI BBLIYMCJIN-
TeJIbHOI TEXHUKH

COBPEMEHHBIX KOM-
MBbIOTEPHBIX TEXHOJIO-
rum

OIIK-3.2
IIpumensier TeopeTu-
YEeCKUE U  MOJIydIM-
MMUPUYECKUE  MOJETH

IpU pEHICHUH 3a]ad
XHMHMYECKON Hampas-
JICHHOCTH;

OIIK-3.3.Ymeer
oJTy4aTh M 00padaThI-
BaThb pe3yJlbTaThl Ha-
YYHBIX OKCIIEPUMCEH-
TOB C IOMOIIBIO COB-
PEMCHHBIX KOMIIBIO-
TEPHBIX TEXHOJIOTHI;

OIIK-3.4.Bnaneer
METOJaMH  perucTpa-
UMM ¥ TPOrpaMMHBIM
obecrnieueHreM JUIS
00paboTKM pe3ynbTa-
TOB Hay4YHOTO DJKCIIe-
pHMEHTA.

COCIMHEHUN B 3aBUCHUMOCTH OT HX
CTPOEHUS U CTPYKTYPHI.

Ymern: IIPUMEHSATh
TEOPETUICCKHUE " oJy-
SMIMPHYECKHE MOJeNd U (WIH)
METOABl TIPU  pelICHHH  33jad

po(ecCHOHANBHOM EATENTLHOCTH;

- HCIOJIb30BaTh COBPEMEHHOE
nporpaMMHOe  oOecrmeyeHue U
CIEIMATM3UPOBAHHbIE 0a3bl  JaH-
HBIX TPU PEIICHUH KOHKPETHBIX
(PM3UKO-XMMUYECKHX 3a7a4.

Baanern:

- HaBbIKaMHU HCIIOJIB30BaHUA
CTaH/IapPTHOTO MIPOrPaMMHOTO
o0ecriedeHust JUIst peuieHus
MPOoQECCHOHANBHBIX 3amad (B TOM
YHCIIE, IS 00paboTKHN
9KCIEPUMEHTATIBHBIX PE3yJIbTATOB,
MaTeMaTU4YeCKOr0 MOJICITUPOBAHUS
IporeccoB W OOBEKTOB Ha 0ase
CTaHJAPTHBIX MAKETOB, IPUKIIATHBIX
MPOTPAMMHBIX KOMILJICKCOB H T.II.).

Hpod)eccuouaﬂbnble KomnemeHyuu u un()ukamopbl UX 00CMUICEHUSA

IIK-1

Cnocoden
NMPOBOIUTHL  HAYYHbIE
HCCJIeI0BAHUSA no
copmyaupoBaHHO#
TeMaTHKe W TOJIy4aTh
HOBble Ha-y4YHble H
MPUKJIATHbIE
pe3yJabTaThl.

IK-1.1. Jlemoncrpupy-
€T 3HaHUS OCHOBHBIX
METOJIOB 00paboTKH
XUMHUYeCKoi uHpopma-
UK U TPeOOBaHMM K
oT4eTaM U MPOCKTaM;
Ha3HAuCHUs HamOoJjee
pacrpoCcTpaHEeHHbBIX
CPEICTB aBTOMaTH3aI[UH
HHOOPMAITHOHHON  JTesI-
TENBHOCTH, Ha3HAUCHUS
n  (QYHKIIMH oOTepalu-
OHHBIX CUCTEM;

MK-1.2. Vcnonp3yer
COBpPEMEHHBIE METO/IBI
JUTSL PEILICHUS] XUMHYEC-
KUX 3amad, paboTaeT ¢
0a3amu JaHHBIX B KOM-
NBIOTCPHBIX CETAX,
WCHOJb3YET MOJTyUYCH-
HBIC 3HAHUSA I 00pa-
OOTKH XMMUYECKOU WH-
dhopmarm 1 cocraiie-
HUS OTYETOB U MPOEK-
TOB; UCIIOJIL3YET 0a30-
BbIE 3HaHMA B 00JacTn
€CTECTBEHHBIX HAyK IIPU
pelIeHun 3a1a4
XUMHYECKOTO MPOQHIIs;

3HaTh:

- OCHOBHBIE
00paboTKu XUMAYIECKOH
nHbpopMarm W TpeOOBaHHUA K
OTYETaM U TIPOCKTaM;

- Ha3HAYCHMS HauboJee
pacIpocTpaHeHHbBIX CpencTB
aBTOMATU3alMd MHPOPMALMOHHOMN

METOO0B

JCATCIbHOCTH, - HAa3HA4YCHUA nu
(byHKuI/H/I OIIEPAMOHHBIX CUCTEM.
YMmeTh:

- WCIIONB30BaTh COBPEMEHHBIE
METOJIBI JJISl PEIICHUS XUMUYECKUX
3amady; - paboTarh ¢ 0a3aMu JaHHBIX
B KOMITBIOTEPHBIX CETSX;

- HCHOJb30BaTh IOJyYCHHbBIC
3HAHUS 11 00pabOTKH XUMUYECKON
uHpOpMaI ~ H COCTaBJICHUSA
OTYETOB U MPOEKTOB;

- WCIIOJIb30BaTh  0a30BBIC
3HaHUS B O0OJACTH eCTECTBEHHBIX
HAyK Npd  pEUICHMH  3ajad
XUMHYECKOTO TPOQILIS.

Baagers:

HaBBIKAMH WCTIOTH30BAHAS
NpUOOPETEHHBIX 3HAHUH M YMEHHH
B TIPAKTHYECKON MEeATENFHOCTH U
MOBCETHEBHOMW KH3HH,

- HaBeIKaMHu  d(QeKTUBHON




NK- 1.3. Braageer
HaBBIKAMHM  HCIIOJIB30-
BaHMUsI TPUOOPETCHHBIX
3HAaHMM W yMEHHH B
MIPaKTUYECKON JIesTelNb-
HOCTH M IIOBCEIHEBHOU
KU3HY; HaBBIKaMH
3¢ dexTuBHON OpraHu-
3allMd  WHAWBHUIYyallb-
HOTO nHpOpMAaIHOH-

HOTO MIPOCTPAHCTBA:
3¢ PEeKTUBHOTO TpUMeE-
HEHUS uH(pOpMaIH-
OHHBIX  00pa3oBaTelib-
HBIX pecypcoB B

y4eOHOH JesATeNHLHOCTH,
co3ganus 0a3 JaHHBIX,
MIPUMEHEHUS  METOJIOB
MaTeMaTHYeCKOro  Mo-
JIENUpOBaHusl sl pe-
meHusT IpodhecCHOHAIb-
HBIX 3aJa4; METOJaMH
CTaTHUCTUYECKOMN
00paboOTKH pe3ybTaTOB
3KCIIEPUMEHTAIbHBIX
HUCCIEIOBaHUIL.

OpraHH3aluH WHAWBUAYAIEHOTO
WH(POPMAITMOHHOTO TIPOCTPAHCTBA!
3¢ HeKTUBHOTO MpUMe-HEHHS
WH(POPMAITOHHBIX

00pa3oBaTeNbHBIX  PECYpPCOB B
yueOHO# JeATETBHOCTH, CO3/IaHMUs
0a3 JaHHBIX, TPUMCHEHHUS METOJIOB
MareMaTu4CCKOTro MOACIMPOBAHUA
JUISL pelieHusi MpoQeCcCHOHATBHBIX
3aj1a4;

- METOJaMH CTaTHCTHYECKOU
00pabOTKU PE3yJbTaTOB SKCIEPH-
MEHTaJIbHBIX UCCIICIOBAHUIA.

4. OFbEM JUCIIAUNIMHBI U BUJbI YYEBFHOU PABOThHI

Tabauna 4.1.
O0beM TUCHUIJIMHBI M BUAbI Y4eOHOH padoThl
Buj yueoHoii padoThl Bcero yacoB 5

cemMecTp
OO61mas TpyA0eMKOCTh AUCIUTLITNHBI 180 180
AyZIUTOpHBIE 3aHATHUS 118 118
Jlexmun 54 54
[IpakTueckue 3aHATHS 64 64
CamocrosrensHas padora ctyaerToB (CPC) 35 35
KoHnTposb 27 27




5. COAEP)KAHUE JUCHOUIIJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJHUYECTBA
AKAJJEMUYECKHNX WJINU ACTPOHOMMYECKHUX YACOB U BUJOB YUEBHBIX
3AHATUI

Taoauna 5.1.
5.1. CTpykTypa U coaepraHue I CHUILINHBI

OO01mas Tpy10eMKOCTh AUCIUTIINHBI COCTABISIET 5 3a4eTHBIX eAnHuII, 180 JacoB.

Buabi yueOHoii padoThl, ®opMbI TEKYLIET0
Pazaen g BKJIIOYAS KOHTPOJIA
Ne JAucuunimHbl o § CaMOCTOSITEJIbHYIO padoTy ycneBaemMocTH (no
n/ § = CTY/ICHTOB U Heldenam cemecmpa)
1| s : TPYA0EMKOCTbH (B Yacax) dopma
O 3 NPOMEKY TOYHO
53 aTTecTaluum (no
= cemecmpam)
JICKIHS | TIPAKT. | caM.p.
OCHOBHBIE THIIBI
B3aMMO/JICVCTBUI B
1 | Bemecrtse. 5 1 2 2 2
ArperaTHble
COCTOSIHUSI BEIIECTBA
OpOurtanu
o | HEKIIACCHYECKUX 5| o 4 9 5
OpraHNYeCKHUX
CIPYKTYp
[Tonmms npuyeckue
3 | opranuyeckue 5| 3 4 2 2 TecToBbII KOHTPOIIBL
MOJICKYJIbl M HOHBI
Teopus
4 | KpUCTAJUINYECKOTO 5| 4 2 2 2 TecToBbII KOHTPOJIb
0TSt
MO
S | KOOPAMHALIMOHHBIX 5| 5 3 2 2
COeIUHEHNN
6 lpasuia 5| 6 3 4 2 TecToBbIil KOHTPOJIb
AJIEKTPOHHOT'O CUeTa
Hedopmaruu
7 | KOOpAMHAIIMOHHBIX 5| 7 3 4 2 TecToBbII KOHTPOJIb
TOJIMDIPOB
8 Crpoenne 60panos u 5| 8 3 4 2 TecToBbIi KOHTPOIH
KapOoOpaHOB
9 Meramioconepxanue 5 9 2 4 2
KJIACTEePbI
CTpyKTypHO
10 | mexectkue mosiekynsl. | 5 | 10 4 4 2 TecToBbII KOHTPOJIb
OCHOBHBIE THIIbI




CTPYKTYPHOM
HEXECTKOCTHU

MeXMOJIEKYIISIpHBIE 11,

11 .
B3aUMOIEUCTBUSA 12

3 4 2 TecToBbIl KOHTPOJIb

Paznuunbie popMel
MOTCHIIUATBHBIX
12 | dynkmomit niusg mapuaeix | 5 | 13 3 4 2
MEXKMOJICKYISPHBIX
B3auMOIEHCTBUN

Crpoenue KuaKocTei

13
1 aMOP(HBIX BEUIECTB

Ctpoenue me3odas.
14 | Metoas! u3yueHus 5] 15 3 4 2

CTPYKTYphI Me30(]a3

Ctpoenue
KpHUCTAJUIOB.
Kpucrannnueckas
peuieTka u
KpUCTaJITTNUecKast

CTPYKTYypa

15 5| 16 4 6 2 TecToBbII KOHTPOIIb

PeanbHbie MOHHBIE
16 | xkpuctamasl. MonHas 5| 17 2 4 2 TecToBbII KOHTPOIH
IPOBOIMMOCTh

CtpoeHue MeTaljioB.
17 | 3onnas Teopus 5| 18 3 4 2

METAJIJIOB

[ToBepxHOCTB
KOHJIEHCUPOBAHHBIX
¢a3. OcobeHHoCTH
18 | ctpoenus 51 19 3 4 1 TecToBbII KOHTPOJIb
TIOBEPXHOCTH
KPHUCTAJJIOB U
JKUIKOCTEN

HUTOTO: 54 64 35

5.2. Conep:xxkanne qucuunanHbl «CTpoeHue BeleCTBA»

1. OcHOBHbIE THUIBI B3aUMOJCHUCTBUN B BEIIECTBE, UX MOPANOK (cialble, CHIIbHBIE,
3JIEKTPOMAarHUTHBIE U FPABUTALIMOHHBIE). ATperaTHble COCTOSIHUS BenlecTBa. O030p BayKHEHIIINX
SKCHEPUMEHTAIBHBIX METOJ0B M3Y4EHHsI CTpoeHHUs BemlecTBa. CKaHUPYIOIIas TYHHEIbHAs W
ATOMHO-CUJIOBAs CIIEKTPOCKONUU. DEeMTOCEKYHIHAS! CIIEKTPOCKOIIHUS.

2. OpOurtamyu HEKIACCUYECKUX OpPraHUYeCKHX CTPYKTyp. MoH MeToHMsS CH>*. MO
LMKJIMYECKUX  HaNpsKEHHBIX  CTpYKTyp. Ilupamumpan, karnon Mazamyne. IlpaBuiia
3JIEKTPOHHOTO CuUeTa JJIsl MUPaMHUIAIbHBIX CUCTeM cuMMmeTpun Cnv.

3. Ilonmaapuyeckue opraHndeckue MojeKkyiasl U MoHbl. Tena Ilnarona u Apxumena B
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opranu4eckoi xumuu. TpexmepHas apoOMaTUYHOCTh. DyiiepeHsl. YTIepoJHble HAHOTPYOKH.

4. Teopus xpucramumyeckoro nois (TKII). Pacmennenne d-AO neHTpanpHOroO HOHA.
KonnuectBennas ouenka pacuierieHui. CrnektpoxuMudeckuid paj. KoMiiekcel CHIIBHOTO U
cmaboro monedi. TKII u MarHuUTHbIE CBOMCTBAa KOMIUIEKCOB. DHEpPrus CTaOWIH3AlUU
KPUCTAJUTMYECKUM IOJIEM.

5. Ilpumenenue Teopun MO 17151 onucaHus SJIEKTPOHHOTO CTPOCHUST KOOPAMHAIIMOHHBIX
coenuHeHU. MO KOOPIMHAIIMOHHBIX COSNMHEHHH C JIMTaHIaMU, UMEIOIUMH G-opOuTanu. MO
KOOPAMHAIIMOHHBIX COETUHEHUH C JTUraH/IaMH, UMEIOIIUMU G- U T-OpOUTAIIH.

6. IIpaBuia snexTponHoro cueta: 18 €, 16 €, 14 €. Konuenuus n30100a1bHON aHAIOTHH.
Aroctudeckasi cBsi3b. CpaBHEHHE BaKHEHIINX 3JIEKTPOHOIKBUBAJICHTHBIX (parMeHTOB U
MOJIEKY.

7. dedopmanuu KOOpAWHAIIMOHHBIX MOMUAIPoB. Dddexrsr Ana-Temnepa. Teopema Sna-
Tennepa. DxkcriepuMeHTanbHbIE TposBIeHUs dddexToB SAna-Temnepa.

8. Crpoenue OopaHoB W KapOopaHoB. OpOurtanu aubopana. KpuTrhka KOHIIETIMH
anekTpoHHoro aeduumra. [enprasapuyeckue cTpykTypbl. Kioszo-, Humo-, apaxHo-, rudo-
CcTpyKTypHlL. [IpaBuia 351eKTpOHHOTO cyeTa Yaiiaa.

9. Meramnoconepxkamme — knacrtepel.  Knaccudukanus — kimactepoB.  IIpaBmiio
s dexTrBHOrO aToMHOro Homepa (DAH). 3HaueHue KIacTepoB sl HAHOXUMHUU.

10. CTpyKTypHO HEXECTKHE MOJIEKYJbl. OCHOBHBIE THUIIbI CTPYKTYPHOU HEXKECTKOCTH.
[Tonmuronuele neperpynnupoBkd. llupamupanbHas u muiockas HHBepcHs. TeTpasapudeckas
WHBEPCHUS TETPAKOOPIMHUPOBAHHBIX CTPYKTYp. IIpobiieMa miIocKoro NoIMKOOpAMHUPOBAHHOTO
aTtoma yriepoaa. [IcenoBpamenue beppu.

11. MexMoneKysipHble B3aUMO/ICHCTBUA. [TpubmmkenHoe onucaHue
MEXMOJIEKYJIIPHBIX B3aUMOJCHCTBUI B pa3psHKEHHBIX razax KaK CYMMbl JIMCIIEPCHOHHBIX,
OPUEHTALMOHHBIX U MHIYKIIMOHHBIX B3auMoAeHCcTBUI. Ban-nep-BaanbcoBbl CUJIBL.

12. Paznuunbie (OpMBI MOTEHIHMANBHBIX (QYHKUIUN A7 TapHBIX MEKMOJEKYISPHBIX
B3auMoeiicTBuil. Cnenuduueckre MeKMOJIEKYIIpHbIe B3auMoieicTBus. BonopoaHas cBsi3b, ee
tunbl. Knatpatel. Knaccudukamus knarpatos. [loHATHE O CyIpaMONIEKYJISIPHON XHMHH.

13. Crpoenue »xugkoctel M amMopgHBIX BeliecTB. MrHoBeHHass M KojeOaTelnbHO-
YCpEOHEHHAsl CTPYKTYpa MXUAKOCTU. AccoLMaTbl U KIACTEPbl B KUAKOCTIX. DiyKTyauuu u
KoppensituonHsle  pyHkiuu. Cneuuduxa amopdroro cocrossHus. IIpaBuna 3axapuaceHa.
[Tonsitue o cBepx- u cyokputuueckux Qurronaax. [[puHIUIIBI 3€I€HON XUMUH.

14. Crpoenue ™e3oa3. Meronpl H3ydeHHs] CTPYKTYphl Me30(]a3. IMIacCTUYECKHE
KpucTaysl. JKuakue kpucTauibl (HEMaTUKH, CMEKTHKH, XOJIECTEPUKH, TUCKOTHKH).

15. Crpoenune kpuctaino. Kpucramimyeckas pemeTka U KpUCTaJLIM4ecKasi CTPYKTYpa.
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Teopema Jlenone. TpancmsumonHas cummeTpusi. Kiaccudukanms kpucramioB no benosy.
ATOMHBIE, HOHHBIE, MOJIEKYJISIPHBIE U IPYTHe TUIIbI KpUCTAJUIOB. DOHOHHBIN CIIEKTP KpUCTAJLIA.
KBazukpucrannsl. [lapkers [lenpoy3a u Makkes. DHepruu KpUCTaINIMYECKUX PEIIETOK.

16. PeanbHble nonHble kpuctaisl. MonHad npoBoaumocTts. CyneproHHbIE IPOBOIHUKH
(CHUII). Cernero-, nmupo- u nbe3odnekTpuueckue 3¢pdektsl. [IpobieMa X0JI0AHOrO SAEPHOTO
CUHTE3a.

17. Crtpoenue wmetamioB. 3oHHas Teopusi MmeTawioB. Dynkuum broxa. IlnoTHOCTH
cocrosiHuil. IloBepxHocte ®epmu. IlonstTne o 30Hax bpumiosna. CBepXIPOBOAUMOCTS.
KsanroBblii 3¢ ekt Xomna. Crasl MetauioB. [Ipasuno FOM-Posepu.

18. TloBepxHOCTh KOHIEHCHUPOBaHHBIX (ha3. OCOOCHHOCTH CTPOEHHUS MOBEPXHOCTH
KpUCTAJJIOB U kuJKocTell. CTpyKTypa rpaHMIIbl pa3jiesia KOHACHCUPOBaHHbBIX (a3. Moekyinbl u

KJIaCTepbl Ha MoBepXHOCTU. CTPYKTypa aicOpOLIMOHHBIX CIIOEB.

6. OBPA30OBATEJIBHBIE TEXHOJIOI' A

B mporecce o0yueHHs HCHONB3YIOTCS TPaJUIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH
(Jlexuuy, ceMUHAphl, MPAaKTUYECKUE pabOThl) M aKTUBHBIE WHHOBAIIMOHHBIE 00pa3oBaTEIbHBIC
TEXHOJIOTUH

1. CemuHap B IUAJOTOBOM PEXHMME HMPUMEHSETCS B OCHOBHOM IIPH OOCYXICHHU
BBICTYIUICHHI CTY/ICHTOB C JIoKJIanamu (pedeparamn)

2. I'pymnmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ COTpyOHMKaMH W PYKOBOJHMTEISIMH MPOQHIBHBIX JTa0opaTopuii U
HPEANPUATHH - TIOTEHIIMAIbHBIMU Pa00TONATEISIMH BBIITYCKHHKOB.

B nienmom nipu n3ydeHun Kypca akTHBHBIE M HHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHATHIA

cocTaBisAroT He MeHee 30% ayqUTOPHBIX 3aHATHH.

7. MEPEYEHb YYEBHO-METOJUYECKOI'O OGECIHEYEHUA 1J14
CAMOCTOSTEJBHOM PABOTHI OBYUAIOINXCA MO JUCHUATIJIMHE

Jlex1MOHHBIE 3aHATHS MPOBOJATCS | pa3 Henenmo B 00beMe 2 9acoB U 3 yaca MPaKTHIECKHIX
3aHATUN B IATOM ceMectpe. llociie OkOH4aHMA W3ydeHMs KaKIOW TEeMbl CTYIEHTHI IIPOXOIAT

TECCTHUPOBAHUC, CO6CC€I[OB8HI/IG, BBIITOJIHAKOT KOHTPOJIbHBIC pa6OTBI.

7.1. IlepedeHb-y4e0HO-METOANIECKOTO O0ECTICYSHHS AJIs1 O0YJAIOLIMXCS TI0 IUCITUTITHHE:
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1977.

1. I'mmnecnu P. 'eomeTpus monekyn. — M.: Mup, 1975.

2. Heit K. , Cen6un /1. Teopernueckas Heopranuueckas xumus. —M.: Xumus, 1976.
3. Kapanerpsnn M.X. Jpakun C.H. Crpoenue BemectBa. -M.: Boicmias mikorna,
4. Kpacnos K.C. Monekynel u xumnuueckas cBa3b. —M.: Beicimas mkona, 1977.

7.2. Ykazanus 11 00y4aromuxcsi 0 OCBOSHUIO TUCIUTUTHHBI

Taoauua 7.1.

Coaepxanue caMOCTOATEJIBLHOM Pad0THI 00YYAIOIINXCS

\Homep Temvi/60npocul, 8bIHOCUMbBIE HA CAMOCMOAMENbHOE U3YUeHUe Kon- Dopmor pabomoi
pasdena 60
(memuvt) uacos
L. KauectBennsie METO/IbI ONpeAcIICHUS poc- 4 cobeceoBaHue,
TPAHCTBEHHOI'O U DJIEKTPOHHOTO CTPOEHUS MOJIEKYJI. TECTOBBII
[IpuHumne! kauectBeHHOU Teopun MO. B3zaumo-neiictsue KOHTPOJIb
TIBYX opOuTanei. BzaumopelicTBue HE-CKOJILKHX
opburaneii pparmentoB. OpOUTAIN CBS3€H U TPYIIIL
2. CuHre3bl TeTpadapaHa, KybaHa U JoOJleKad/paHa. 4
KoopanHanmonHass cBsi3b.  TUIBI  KOOPAMHALIMOHHBIX
nonm3apoB. Teopus ['mimecnim M KOOpAMHALIMOHHBIE
coenuHenus. KoHnenmus ruOpuIM3alud W CTPOSHUE
KOOPAMHALIMOHHBIX COE€IUHEHUN.
3 n-Kommiekcet u  metawtoniensl. MO pepporiena. 4 CobecenoBanue,
" Mogens [Iproapa-Harra-/[yHkaHcoHa. TECTOBBIN KOH-
TPOJIb
4. | TIpaBuma Munroca. 4 CobeceoBanue,
TECTOBBIN KOH-
TPOJIb
MeTo1bl HCCIIEA0BAHUSA CTPYKTYPHO HEXKECTKUX MOJIEKYIL. 6 cobeceq0BaHue,
5 OJIEKTPOHHAsl NPUPOAA  CTPYKTYPHOH  HEXKECTKOCTH. TECTOBBIN KOH-
CTpYKTYpHO  HEXECTKHE MOJIEKYJIbl C  BBICOKMMH TPOJIb
KOOPJMHALIMOHHBIMU 4HClIaMH. BHyTpeHHee BpalleHue.
TYHHEJIBHBIA ~ MEXAaHW3M  IPEBpAILEHUN  CTPYKTYpPHO
HEXKECTKMX MoJeKkya. [IpuHmumsl paboThl  a3epos,
Ma3epoB U Upa3epoB.
6. -KOMIUIEKCHI M KOMIUIEKCHI C IEPEHOCOM 3apsjia. 4 coOeceqi0BaHuE,
TECTOBBIN
KOHTPOJIb
7. Hukn bopua-I"abepa. 4 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb
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[Momumopdu3m 1 auIOTPOTIHS. S coOeceqi0BaHuUE,
TECTOBBII
KOHTPOJIb

8. ONEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU "

© oo N RN R

©

10.

MMPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnsvle npakmuueckue 3a0anusn K cemunapam
Bonpocw k cemunapckomy 3anamuio 1

IThan 3anamusa:
OCHOBBI KJTAaCCUYECKON TEOPUU XUMUIECKOTO CTPOCHHSI.

Teopust XUMUYECKOTO CTPOSHUS MOJICKYJI.

W3omepust, KoHPOpMaLIKs, TAyTOMEPHS.

[Toctpoenune MO. Pacnipenenenue 3mektpoHoB Ha MO.
['eomeTpuueckast KOHGUTYpaLHs MOIEKYII.

I'eomerpust monekyin, Teopus OBOIIBO N'mmnecnu.
DJeMEeHTHI M OTIepaIlii CAMMETPHH MOJIEKYJ.
ToueuHsble TpyNIIBI CAMMETPHUU.

Kiaccel conpsikeHHBIX Onepanuii.

34749 I PELIEHHA
['eoMeTpuueckre XapaKTePUCTHKH, y3JIOBAsI CTPYKTYPa, INIOTHOCTH 3JIEKTPOHHOTO

obnaka. CriuH-opOHUTaIbHOE B3aUMOACHCTBIE, €r0 MPUPO/Ia U BIUSHUE HA COCTOSHUS
aTOMOB U MOJIEKYIL.

W3omepust BaJieHTHas M CTPYKTYpHas, KOH(OpMaIys U TayTOMEpUs.

Tomnonorust MoaeKyJbl, IIeMb XUMUYECKOTO IEHCTBUS U TONOJOTHYECKUE rpadBbl.
CTpyKTYpHO-HEXXECTKHE MOJIEKYJIbI

OpOutanbHas MOJIEIb MOJIEKYJIBI. THUIIBI MOJIEKYISIPHBIX OpOuTaneit (KaHOHUYECKHE U
nokanusoBanHsble). ['u6puauzanus AO. Knaccuduxauus MO no sHepruu, CHMMETpUH U
y3JI0BOM CTPYKTYPE.

I'eomerpuueckas popma Moneky:n u ee onpeaenenue merogom OSIBO.

Tormonorust MONEKyIbl, IIeTb XUMUYECKOTO ICUCTBHUS U TOMOJIOTHYECKUE TPaQBbI.
CTpyKTYpHO-HEKECTKUE MOJIEKYIIBI.

DJeMEeHTHI U onlepaliii CUMMETPHH.

YMHOXEHHE onepanuuii CAMMETPHUH.

[IpenOpa3oBanus Mog00Ms U KJIACCHI CONPSKEHHBIX 3JIEMEHTOB Ipynnbl. UTo Takoe
IPEJICTaBICHUE IPYIIIbI?

CocTaBuTh NPUBOAMMOE MPEICTABICHUE METHIICHIIUKIIONPOIIeHa B 6a3uce KOOpIUHAT
aToOMOB yriepoja. 5.0npenenuTs CHMMETPHUIO KOJIeOaHUI MOJIEKYJIbI
METHUJICHIIUKIIONPOIICHA.
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MEXIY

Bonpocw K CémunapCcKkomy 3aHamur 2

Ilnan 3anamusn:
[Tonsipuzanus BENIECTB B CTATUYECKUX U IEPEMEHHBIX AJIEKTPUUECKHUX MOJSAX.

VYpasaenus Kiay3sunyca-Macottu, Jlopeuna-Jlopentua u Jle6as- JlamkeBena. MeTosl
ONpeIeNICHUs] JUIOJIBMOMEHTA.

CBs13b JUIIOJIBMOMEHTA CO CTPYKTYPOU U CUMMETPUEH MOJIEKYIL.

BekTopHast cxema pacdeTa TUIMOILMOMEHTOB CJIOKHBIX MOJICKYJT

BpamarenbsHbie 1 KosiebaTeabHbIe COCTOSHHUS.

[IpaBuna or6opa BO BpalaTenbHbIX, KOJIEOATENbHBIX U KOJIe0aTeIbHO-BpAIaTeIbHBIX
nepexoax.

DJIEKTPOHHBIE COCTOSTHUS.

34/149H I PELIEHHA
1.Yka3aTb, 3aBUCHUT JIM OT TEMIIEPATyphl MOJIIPU3YEMOCTh MOJIEKYJIBI.
2.Kak u3MeHATCs ¥ MoYeMy MoJIsipu3alys BemecTna?
3.Kakas nonsipuzanus IposBISICTCS] B BUAMMOM 001acTH H3TydeHuUs?
4 Kakue MeTo/1bl OTpeeIeHUs JUTOIbMOMEHTA BaM U3BECTHBI?
5.Monekynbl KakKuX TOYEUHBIX TPYII CUMMETPHUH MOJISPHBI?
6. MoJieKyJbl KaKMX TOYEUHBIX TPYIII CUMMETPHUH HE MOJSPHBI?

Bonpocul k cemunapckomy 3anamuio 3
Ilnan 3anaTuda:

[TpaBuia oT60pa 37IEKTPOHHBIX NEPEXOJIOB MO CIIUHY U nepexooB Mexy AO u MO
Pa3NIUYHON CUMMETPUH.

DneKTpOHHOKONeOaTeIbHbIE IEPEX0/Ibl, BHOPOHHBIE IEPEXOIBI.

Ananus [lenangpa.

341491 I PELIEHHA

1. KakoBo ycioBue [Uisi MAaTPUYHOIO OJJIEMEHTa JUIOJIBMOMEHTa OXKUAAEMOro
nepexoja’?
2 Uto xapakTepHO [JIs BpalaTeJbHOTO CIIEKTpa jkecTkoro portatopa? 3.Kakoma
CHUMMETpPUSA
KoJieOaHu JNMHEHHOW M yrioBod Monekynsl AB2? 4. TlpaBuna otbopa mepexoaoB

BpalaTCIbHbBIMH, KoJe0aTeIbHBIMH U KOJ'Ie6aTeJ'IBHO'BpaH_[aTeJ'IBHBIMI/I YPOBHSAMMU.

3. Uucno xonebaTenbHBIX CTENEHEW CBOABI JUISI MOJIEKYJ pa3jIMYHONM TE€OMETpUU U
CUMMET-

pHH.
4. [IpuMeHeHne TEOpUU TPYII CUMMETPUH AJIs YCTAaHOBIICHHUS MTPaBUII 0TOOpA.

Bonpocwt k cemunapckomy 3anamuio 4

IThan 3anamus:
[ToTeHnManbl MapHOTO B3aUMOEHCTBHUSI.

DyHKIMH PaBaIbHOTO PACIPEECIICHUS
THUITbl HOHHBIX PENIETOK.

M owbdhdpe

Bunsl neektoB pemeroxk.

15



5. CoOcTBeHHas U MpUMeECHAas IEKTPOIIPOBOAHOCTh HOHHBIX KPUCTAIIOB.
CynepuoHHbIE TBEP/IbIE FTEKTPOIUTHI.

341491 V14 PELIEHHA
1. KsanTOBO-MexaHuYecKas HHTepIpeTauus AMPppaKkiuy AIEKTPOHOB U HEUTPOHOB.

2. YcnoBus nudpakiyu 3JIEKTPOHOB. HEUTPOHOB U X-Tydeid.

3. Uewm orTnmuaroTcs peHTreHorpaduueckuil 1 HeUTpOHOTpadhUIECKU METOIBI
CTPYKTYpPHOTO UCCIIEZIOBAaHUM?

4. MO>XHO JI¥ TIOJy4aTh (DYHKITUU TAPHOTO paCIIPECIICHHS peHTIeHOrpaduuecKuM
MeTozoM?

5. Kakyio cTpykTypHYyI0 HH)OPMAIHIO MOXKHO MOJTy4aTh U3 MAPHBIX (yHKIUH
pasnanbHOrO pacrpeeeHust

6. OmnpenenuTs TUIl MarHETU3Ma JUIsl YKa3aHHOTO aTOMa, HOHA, MOJIEKYJIBL.

7. Yka3zaTb TUI KBAaHTOBBIX MIEPEXOJI0B, JIEKAIIUX B OCHOBE HEKOTOPOTO CIIEKTPATIbHBIX
meTo10B SIMP u OIIP. Yka3aTh 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, 0 KOTOPBIX
MOYKHO TIOTYYHUTh MH(POPMALIMIO 3aJaHHBIM

Bonpocwl k cemunapckomy 3anamuio 5
IThan 3anamusn:

1. CrpykTypa KUIKOCTEH.

2. CTpyKTypHBIE TapaMeTphbI.

3. Mopenu cTpoeHHs.

4. O06001eHre TOTEHIMAJIOB TAPHOTO B3aUMOJICHCTBUSA, MOTeHIHan MH.
344449H JUTA PELHIEHHA

1. Kak nomy4arot CTpyKTypHYIO HH(POPMALUIO O )KUAKOCTAX?

2. Kakue Mojenu CTpyKTyphI )KUAKOCTEH BaM U3BECTHBI? KBa3nKpUCTAIIINYECKHE MOICITN
CTPOEHHSI )KUJIKOCTEM.

3. Moaenu cBoO0aHOrO 00BEMA.

4. OnuimmuTte U3BECTHHIE MOTEHINAIBI TAPHOTO B3aUMOICHCTBUS, IPUTOIHBIC ISl OTIMCAHUS
KHUJKUX CUCTEM PA3TUYHON MPUPO/IBL.

IIpumepur 3a0anuii KOHMPOILHBLIX padOmM

Koumponvnan paboma 1
1. Onpenenute TUIT XUMUYECKON CBS3U B BemiecTBax, Gpopmyinbl koTophix: CoHy, Bra, KsN.
Hanummre ux 31eKTpoHHBIE (OPMYITBI.

2. Kakas n3 xumunueckux cesizeii: H—ClI, H—Br, H— 1, H—-P, H — S — asmsercs Haubonee
MOJIIpHON? YKaXHWTe, B KaKyK) CTOPOHY CMEIIaeTcsi O0Imasi 3JIEKTPOH- Has IMmapa B KaXIOM
ciydJae.

3. Onpenenurte 4UCIO O- U T- CBSI3€H B MOJIEKYJIaX:

a) YKCYCHOTO ajpJieruaa (dTaHaus);

0) YrIeKucaoro raza. YKaKuTe THUIBI THOPUIU3AIMHA aTOMOB YTIIEpOJa U COOTBETCTBYIOIINE
YM BaJICHTHBIE YTJIbI B MOJIEKYJI€ 3TaHasl.

4. OmpeienuTe CTENEHW OKUCIICHUS W BAJICHTHBIC BO3MOYKHOCTH DJICMEHTOB B MOJICKYJIAX:
CH2C|2 )51 HgOz.

5. B cocraB xumumueckoro coequHeHus BxoasaT: Hatpui (32,43%), cepa (22,55%) u
kucnopon (45,02%). BeiBequte npocreiinnyto GopMyiay 3TOT0 COEAUHEHHUS.

Konmponvnas paboma 2
1. Ob6wacuure oOpazoBanue Monekynbl SiF, u woHa SiFez' C TMOMOUIBIO AJIEKTPOHHO-
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rpaguuec-
KX ¢popMyis. MOXeT Ju CyIiecTBOBaTh HOH CF¢” ? [Touemy?
2. B uem 3aKiII04al0TCs MPUYMHBI PE3KOTO Pa3Inyus B CBOWCTBAX:
a) okcupa yriepoaa (IV) u okcuna kpemuus (IV);
0) MJIaBUKOBOM KHCIIOTHI M COJISTHON KUCIOTHI? OTBET 00OCHYHTE.

3. IlpuBeaute CTPyKTypHBIE (HOPMYIBI 2-XJIOPIpONAHalss M THUAPOCYIbpaTa aMMOHHS.
VKaxuTe B KaXIOM U3 COCAUHECHUHN XapaKTep XMMUYECKUX CBSI3€H, BAJICHTHOCTH U CTENECHU
OKHCJICHUSI 3JIEMEHTOB.

4. Ammonst BO3¥ , COs* , NOs nmeror ¢opMy TIOCKOTO TpeyroibHUKa. Kak MOMXHO
00bsacHUTH 3TOT (akT? Kak m3mensiercs muHa cBs3u O — O B psagy BO;* -- CO5% -- NO; " u
nouemMy?

5. BoiBemuTe MoOJEKyIsApHYIO (QopMyny YIIIEBOJOpOJAa, MaccoBas JOJs BOAOpoia B
kotopoM coctasisieT 20%. OTHOcUTENbHAs TUIOTHOCTH YIIeBOA0POAa 1Mo Bo3ayxy 1,035.

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOIHEHUU KOHmpOJleOﬁ

pabomut
Ouenka TpebdoBanus K 3HAHUAM
OTIIUYHO NPUBEJICHBI TIOJHbIE IPABUJIbHBIC PEIICHUS, OTBETHl T'PAMOTHO
apryMEHTHPOBAHBI
XOpOIIO JOMYIIEHbl HE3HAUUTENIbHbIE TMOTPEIIHOCTH TMpH OTBETax Ha
BOIPOCHI, apryMeHTalusl ObUIa He MOJIHOU
YIIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPbIC BOIPOCH! JOMYIICHBI TPyOble OIIMOKH,
HO 4acThb BBIBOJIOB HE AapryMeHTHpOBaHAa WJIM apryMEHTHPOBaHA
HETNPAaBUIIBHO
HEY/IOBJIETBOPUTE otBeThl HAa 50 u Gojee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JBHO BBIBOJIOB HE apr'yMEHTHPOBAHbI WIH apTYMEHTHPOBAHBI HEMTPABHIIBHO

Ilpumepnvie mecmoegwle 3a0anusn no Kypcy «Cmpoenue eéeuyecmea)
IIpumepHbIe 3ananus TecTa Nel

1. MonHas cBA3b OCylIeCTBIsAETCH B pe3yJbTare:
1) oOpa3oBaHus 001IEH AINEKTPOHHOMN MaphI
2) mepexofa 3JEKTPOHHOW Mapbl OT OJHOIO aromMa Ha CBOOOJHYIO OpOHTajb
Jpyroro
aToma
3) cuJ1 3IEKTPOCTaTUUECKOrO MPUTSKEHUS MEXKIY HOHAMU
4) cMelieHusl 3JEKTPOHHON Mapsl OT OJTHOTO aToOMa K APYyromy

2. J/IOHOpHO-aKLIeNTOPHBbIH MEXaHM3M O00pPa30BAHMA KOBAJCHTHOH CBSI3H
BCTPEYAETCHA B MOJIEKYJI€:
1) HO;
2) COy;
3) CO;
4) BCls.

3. B coenunenun NH3*BF3; xumuueckasi ¢Bsi3b 0CYIIECTBJISIETCS 32 CUET:
1) oOpa3zoBaHusi MOHHOM CBS3H;
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2) capuBaHMsI SJIEKTPOHOB a30Ta U 00pa;
3) mepexoja mapsl AJIEKTPOHOB OT a30Ta Ha CBOOOHYIO OpOUTAIIBE 00pa;
4) cui1 MeXMOJIEKYIISIPHOTO B3aMMO/ICHCTBHS.

4. Cpenu NnpHBeACHHBIX MOJICKYJ W HOHOB ONpefesuTe Ty, KOTOPas MOKeT ObITh
aKLenTopoM IpH O00pa30BaHUM KOBAJEHTHOW CBSI3M M0 /IOHOPHO-AKLENTOPHOMY

MEeXaHH3MY:
1)NH;  2) AP¥* 3) NH* 4) H,0

5. Cpenu mpemio:KeHHBIX MOJIEKYJ Bbl0epuTe Ty, HEHTPAJbHbIN aTOM KOTOPOM
HAXOAMTCH B SP3 - rHOpUIAM3aAIHN:
1) BCl;
2) H,Ses
3) BeH;
4) ZnCl,
IIpumepHbie 3axaHus TecTa Ne2
1. IIpu paccMOTpeHMH CHEKTPOB KAKOr0 THIA HEOOXOAUMO YYUTHIBATH NMPHHIMII
®panka-Konaona?
1) UK-.
2) BpalaTeIbHbIX.
3) KP-.
4) 5NEeKTPOHHBIX.

2. B kakux 00J1acTAX CHEKTPa NPOSBJISIOTCH MepexoAbl MeXKIAy 3JIeKTPOHHBLIMH,
KoJie0aTeJIbHBIMU M BPAlIATEJIbHBIMU COCTOSSHUSIMU MOJIEKYJT ?
1) Konebarensusbie - B UK-o0macTu, Bpamatenbhblie - B Y @-0071aCcTH, 3IEKTPOHHBIC
- B MUKPOBOJIHOBOM.

2) KonebarenpHble - B MHUKpPOBOJIHOBOW, OJJIEKTpPOHHbIE - B Yd-obmactw,
BpamatenbHbie - B UK-o6macTu.
3) Konebarenpubie - B HMK-o0nact, BpamiateinbHble - B MHKPOBOJHOBOW,

JNEKTPOHHBIC - B Y D-00macTy.
4) Konebarenbuble - B Y ®D-00mactu, snekrporssie - B UK-o0xacTy, BpamarensHbie -
B MHKPOBOJIHOBOH. B Monekyne »sTuineHa mnpu oOnydeHun Y@D-CBETOM BO3MOKHBI
3JIEKTPOHHBIN Mepexol HaUMEHbIIEeH YHEPTrUuu:
3. KosiebaTeibHbIe CIEKTPbI BO3HMKAIOT NMPH B3aUMO/IeiiCTBHM BeleCTBA C:

1) ramma-u3nydeHueMm;

2) BHIUMBIM CBETOM;

3) paaMoBOJIHAMU

4) UK-u3nyuyeHuewm;

5) Y®-uznydyenuem

4. UndpaxpacHbIM CIEKTPaM MOIJIOLICHUSI COOTBETCTBYIOT:
1) a51eKTpOHHBIE NIEPEXO/Ibl U3 OCHOBHOT'O B BO30YX/IEHHOE COCTOSHUE;
2) konebaTeapbHBIC IEPEXO0/IbI U3 OCHOBHOTO B BO30YKIICHHOE COCTOSIHHE;
3) 2JeKTPOHHBIE NTEPEXO0/Ibl U3 BO30YXKIEHHOIO B OCHOBHOE COCTOSIHUE ;
4) BpamaTeabHbIe IEPEX0/Ibl U3 OCHOBHOTO B BO30YXK/I€HHOE COCTOSIHUE.

5. KomOMHAIMOHHBIM paccessHHEM Ha3bIBaeTCs paccesiHue CBeTa:
1) 6e3 u3MEeHeHHUsT YaCTOTHI;
2) ¢ yBEJIMYECHHEM YaCTOTHI,
3) ¢ yMEHBIIEHHEM YacTOTHI ;
4) ¢ U3MEHEHUEM YaCTOTHI.
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IIpumepHbie 3ananus Tecta Ne3

1. Kakum meTogoM mnoay4awT Hau0oiee TOYHYI0 HHGOPMALMIO O CTPYKType

JKUAKOCTEH?

1) HeiitpoHorpaduiyeckum METOAOM;
2) PeHTreHOBCKHM METO/I0M;
3) DneKkTpoHOrpapUUECKUM METOIOM;
4) UK- cneKTpoCKOMUYECKHUM METO/I0M.
2. Kakumu criocodamMu onpeaesiioT CHMMETPHIO KOMILIEKCOB B KHAKOCTAX?
1) UK- u KP- meTomamu
2) HetlitpoHOrpaMuecKuM U peHTPOTeHOrpapUIECKUM METOIaMHU;
3) MK- u Y®- cieKTpOCKOITHYECKUMHU METOIaMHU
4) DnexTpoHOrpaUuECKHM METOJIOM.

3. Kakumn
JKUAKOCTEH?

METOJAMH ONpefeJAI0T CTPYKTYPHbIe NapaMeTpbl KPHUCTAJIOB H

1) HelitpoHOTrpaduueckuM METOI0M;
2) PEHTT€HOBCKUM METO/IOM;

3) DnexTpoHOrpadUIECKUM METOIOM
4) K- cieKTpOCKOTTMYECKUM METOIOM.

4. KoopanHanmoHHbIe YHCJIa XapaKTepPHbI 1JIs:
1) KpucranioB v )KUJIKOCTEH;
2) TonbKO AJi1 KPUCTAIIIOB;
3) Tonbko KHAKOCTEH;
4) J1nst KUAKOCTEH U ra30B.

5. Kakumu MeToaMM MOATBEP:KAAETCS HAJTHYME B KMIKOCTH MPOCTPAHCTBEHHOI'0
YIOPSAT0YEHUSA MOJIEKYJT?
1) AndpakmoHHbIMH;
2) CIEKTPOCKOITMYECKUMHU
3) PedpakTomeTpuueckum;
4) [InanbKOMeTpU4eCKUM;

Kpumepuu OUEHKU omeema cmydeuma npu 6blNOJIHEHUU Mecmaoe6blx 3a0anuii

Onenka

TpeboBaHus K 3HAHUAM

OTJIINYHO

O1eHKa «OTIIMYHO» BBICTABISAETCS CTYIEHTY, €CJIM OH IITyOOKO M
IIPOYHO  OCBOWJ  MNPOTPAaMMHBIM  MaTepHall,  HMCUEPIBIBAIOILIE,
IIOCJIEOBATEIBHO, YETKO U JIOTMYECKH CTPOMHO €ro U3J1araer, yMeeT
TECHO YBS3bIBaTb TEOPHIO C NPAKTUKOM, CBOOOIHO CHpPAaBIsSEeTCA C
3aJa4yamMM, BOIPOCAMM M JAPYTMMH BHJIAaMU IIPUMEHCHMs 3HAHUM,
IIpUYEM HE 3aTPyIOHSETCS C OTBETOM IIPH BHJOM3MEHEHUM 3aJaHuUM,
MIPAaBUIILHO OOOCHOBBIBAET NPUHSATOE PEIICHHUE.

XOpOIIIO

OneHka «XOpOLIO» BBICTABISAETCA CTYAEHTY, €CIM OH TBEPIO
3HaeT MaTepHaj, TPaMOTHO M IO CYIIECTBY M3JIaraeT ero, He JoIycKast
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
MPUMEHSET TEOPETHUYECKUE TMOJIOKEHUS NMPU PELICHUH NPaKTUYECKUX
BOITIPOCOB | 33]1a4, BJIaJIeeT HEOOXOAUMBIMU HaBBIKAMU H ITPHUEMaMH HX
BBINOJIHEHMSL.
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YAOBJICTBOPUTCIIb
HO

O1eHKa «yIOBJIETBOPUTEIILHO» BBICTABIIACTCS CTYIACHTY, €CIIH
OH HMMEET 3HaHHUS TOJBKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTajei, JOMyCcKaeT HETOYHOCTH, HEIOCTAaTOYHO  IPaBHIIbLHBIC
(GOpPMYIMPOBKH, HApPYIICHUS JIOTHYECKOH IOCIEI0BATCILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTepI/Iana, HCIIBITBIBACT San}IJIHeHI/IfI HpI/I
000CHOBAaHHMH OTBETA.

HCYOOBJICTBOPHUTE
JBHO

OI_IGHKa CHCYOOBJICTBOPUTCIIbHO»  BBICTABJIACTCA  CTYACHTY,
KOTOpPBI HE 3HAET 3HAYUTEJIbHOM YacTH MPOrpaMMHOr0 MaTepuana,
A0IMYCKAaeT CYIICCTBCHHBIC OIHI/I6KI/I, HUMCECT 3aTPYAHCHUA IPHU OTBCTC HA
BONPOChl W O0OCHOBaHWMU OTBeTOB. Kak mpaBuiio, oOI€HKa
CHCYOOBJICTBOPUTCIIBHO» CTAaBUTCA CTYyACHTAM, KOTOPBLIC HE MOIYT
MPOJOJKUTh  OOyueHHWe 0e3  JOMONHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOLIEN JUCIIUIUIMHE.

=

Ilpumepnvie memol peghepamos:

3HadeHue MOJICKYJIAPHBIX CIICKTPOB. O6H_IHOCTL npupoAbl MOJICKYIISIPHBIX U

BHYTPUMOJIEKYJIIPHBIX B3aUMOJIECUCTBUMN. BaH-ep-BaalbCOBBI CUIIBI.

Crexia

RBO©ooNoORWN

DNEKTPOHHOE CTPOECHUE KPUCTAIIIOB

MarHuTHbI€ CBOMCTBA BELIECTB

Crtpoenue KuaKoil cpebl

[NomynpoBoaHuku

Peanbhubie kpuctaisl. TBepapie pa3bl epeMEeHHOro cocTaBa
Tunsl KpUCTAIIOB

Kunkue kpucTtamibl

0. [onumepst

1. O6mue cBoiicTBa KpucTamioB. MI3oMopdusM, TBEp/ble pacTBOPHI

12. JTledexTsl B KpUcTaIIax

13. Cnenn¢uveckne MeXMOJIEKYISIPHBIC B3aUMOIEHCTBHS. THITBI KOMIUTEKCHBIX
COCIMHEHUN. JJOHOPHO-aKLENITOPHBINA MEXaHU3M

14. Paznuunble pOpMBbI NOTEHUUATBHBIX (QYHKINN I MAPHBIX MEKMOJIEKYIISIPHBIX
B3aUMOJCUCTBUI

15. 3navueHre MOJIEKYISIPHBIX CIIEKTPOB

16. MexMounekynsipHOe B3aUMO/IeicTBHE

17. Ctpoenue xKuaKocTei

18. OcobGenHocTH aMOp(HOTO BEIIeCTBa

19. Kpucramimdeckoe COCTOSIHUE BEIIeCTBa

20. O6nacTh KUAKOTO COCTOSTHUS

Kpumepuu ouenusanusn pechpepama

Ouenka TpeboBanus K 3HAHUAM
OneHka «OTIUYHO» BBICTABISIETCS CTYIEHTY, €ciu paboTta
OTIIMYHO CTYJECHTa HallMCaHa TPAMOTHBIM Hay4yHBIM S3BIKOM, MMEET YETKYIO

CTPYKTYPY UM JIOTMKY M3JI0KE€HMs, TOYKAa 3pEHHsS CTyACHTA
000CHOBaHHa, B paboTe NPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHO-
MIPaBOBbIE AKThI, IPUMEPHI U3 CYACOHON MPAKTUKU, MHEHUS] N3BECTHBIX
yu€HbIX B AaHHOW oOnacTH. CTyAeHT B paboTe BBIIBUTAET HOBbBIE HJIEU
U TPAKTOBKH, JJIEMOHCTPHUPYET CIOCOOHOCTh aHAIM3UPOBATH MaTepual.

OneHka «XOpOIIO» BBICTABISETCS CTYACHTY, €ciu paboTta
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XOpOIIO HalyCaHa TPAMOTHBIM HAay4YHBIM SI3BIKOM, MMEET YETKYIO CTPYKTYpY U
JIOTHKY HW3JI0XKEHHUsS, TOUYKa 3PEHUsl CTyJIeHTa 0OOCHOBaHHA, B paboTe
HNPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHO-TIPABOBBIC aKThI, IPUMEPHI U3
cyneOHOM MPAaKTUKK, MHEHUS] M3BECTHBIX YUEHBIX B JAaHHON 00JIACTH.

OI_ICHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIIM CTYIACHT

YAOBJIECTBOPUTECIIb | BBIIIOJHWI 3aJJaHUC, OOAHAKO HE IMPOACMOHCTPHPOBAII CIIOCOOHOCTE K
HO Hay4YHOMY aHaJIM3y, HC BbICKA3bIBaJl B pa60Te CBOCIro MHCHUA,

JOITYCTHUII OIIMOKH B JIOTHYECKOM O0OCHOBAHHUH CBOET0 OTBETA.

OneHka «HEyIOBIETBOPUTEIHHOY» BBICTABISETCS, €CIU CTYICHT
HCYOOBJICTBOPHUTE HE BBIINIOJIHUII 3aJaHUC, WKW BBIIIOJIHUII €TI0 (1)OpMaJII>HO, OTBCTHUJI HA

JBHO 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.

Hpumepuble KOHmMPOJIbHbBIE 60NPOCHL K IK3AMERY

1. OcHOBHBIE NOHATHSA CTPYKTYpPHBIX TEOpUM: YacTHIA, B3aUMOJAEHCTBHE, CTPYKTYypa.
CTpyKTypHBIE YPOBHHU, UX HEPAPXUIHOCTH. OOIIHME CBOMCTBA CTPYKTYP.

2. O®usnyeckue M MaTEMaTHYECKHE MOJEIM KaK CpEACTBO OINHCAaHUS CTPYKTYP.
OTHOCHUTENBHOCTh U OTPAHUYECHHOCTh MOJIECIIEH.

3. BsaumopeiicTBus B cTpykrypax. @yHaaMeHTaIbHbIE U OCTATOYHBIE B3aUMOIEHCTBUS,
WX OCOOEHHOCTU. OJEKTPOMArHUTHbIE B3aMMOJCHCTBUS B MEXaHMYECKHX CHCTEMax,
AJEKTPOCTATUYECKNE U MATHUTHBIE CUIIBI.

4. Knaccuueckas TeOpHsi XUMHUUECKOTO CTPOEHHUSI.

5. DNeKTpoHHAasl TEOpUs XUMHUUYECKOro cTpoeHus. [Ipobiema XMMHUECKOro CpOJCTBa.
Monpenu JIsronca u Koccens.

6. [lonsipusanus XuMUYECKON CBSI3U.

7. 'eomeTpuueckast popma monekyi. Teopus ODI1BO.

8. AKTHUBaIUs MOJICKYIL.

9. IloctynarenpbHOE JBUKEHHE U BpallleHUE MOJIEKYJ. BHYTpUMOIEKYIsIpHOE JBUKEHUE
sanep.

10. Tlapamerpsl, ONpeAENSAOIIME TE€OMETPUIO MOJIEKYJIbI, SAEPHBIE PACCTOSHUS,
BaJICHTHBIE YTJIbl, YIJIbl BHYTPEHHETO BPALLECHUS.

11. 3aKOHOMEPHOCTU B PaBHOBECHBIX 3HAUEHHSIX BAJICHTHBIX YIJIOB.

12. HesxecTkue MOJIEKYIIbI, UX TOTEHIMAIbHBIE (QYHKIIUH.

13. [ToBOpOTHBIE U30MEPHI.

14. CumMeTpusi paBHOBECHOM reOMETPUIECKOI KOH(PUTYpAIH MOJIEKYII.

15. Onementsl cummeTpun. OnepaTopsl CAMMETPHUH.

16. DnexkTpuyecKkuil AMMONBHBII MOMEHT B KIACCUYECKOW TEOpUM M KBAHTOBOM
MexaHuke. 17. IlonspHble 1 HENOISIPHBIE MOJIEKYJIBI.

18. JIumoabHbII MOMEHT U CUMMETPHSI MOJICKYJT.

19. Jledbopmarust MOJEKy1 BO BHEIIHEM OJJIEKTPHUUYECKOM Toje. MHAYIMpOBaHHBIH
MOMEHT U NOJIIPU3YEMOCTh MOJIEKYJIBI.

20. Cpa3p [JIUIOJBHOTO MOMEHTa M MOJSIPU3YEMOCTH C  JIUIJIEKTPUUYECKOHN
MIPOHUIIAEMOCTBIO U [TOKA3aTEJIEM MPETOMIICHHUS.

21. MarHuTHbII MOMEHT U MarHUTHasi BOCIIPUUMYHMBOCTb MOJIEKYJIbl. JlMaMarHuTHbIE U
rapaMarHuTHbIE BELIECTBA.

22. MarHuTHbIE MOMEHTHI SIIEP U DJIEKTPOHOB.

23. 3eeMaHOBCKHE YPOBHU SHEPTUU.
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24. VcnoBue sIepHOr0 MarHuTHOTO pe3oHaHca (JAMP). Xumuueckuil CABHUT, €ro
HUHTEpIIpeTaIysl.

25. YcnoBue 3JeKTPOHHOTO TapaMarHuTHOro pesonanca (JO11P).

26. DHeprusi o0pa3oBaHUsS MOJICKYJ M3 CBOOOJHBIX aTOMOB. [lapruanabHbie SHEPTHH,
SHEPrus pas3pblBa.

27. Tlonmnas »sHeprus MOJEKYJIbl Kak CymMMa OJJIEKTPOHHOHM, Koyie0aTelbHON U
BpaIaTEeIbHONU COCTABIISAIOIIUX.

28. DOnexTpoHHbIe cocTosiHUA. [loTeHnumanbHblE (QYHKIUH JBYXaTOMHBIX MOJIEKYII,
MIOTEHIIMAJIbHbIE IOBEPXHOCTU MHOTOATOMHBIX MOJIEKYJI.

29. KonebaHus AByXaTOMHBIX MOJIEKYJ B IPUOJIMKEHUN TAPMOHUYECKOT0 OCLHIILISTOPA.
Kunerndeckasi ¥ MOTEHIIMAIbHAS YHEPTUU KOJICOAHUIA.

30. BpameHnue ABYXaTOMHOM MOJEKYJBl COIJIaCHO KJIACCUYECKOM TEOopuu B
NpUOIMKEHUH KECTKOro poTaropa. MOMEHT KOJIMYECTBAa JBUKEHHMS M KUHETHUYECKas
sHeprus BpaiieHus. 31. BpamaTenbHble, KoaeOaTebHbIE U JIEKTPOHHBIE CIIEKTPBI MOJIEKYJI.
[MpaBuna orbopa. 32. MeXMONIEKYIIpHbIE B3aMMOJCHCTBHS KaK CyMMa IUCTIEPCHOHHBIX,
OPUEHTALIMOHHBIX U MHIAYKIMOHHBIX B3aumojaeicTBuil. Cunbl Ban-nep Baansca. @yHKkius
Jlenapna-/Ixxonca. 33. KBaHTOBO-XUMHUUYECKas TPAKTOBKA XMMHUECKOM CBS3H B MOJIEKYJIAX.

34. MakpoTena, MUKPOYaCTHUIIbl, HAHOYACTUIIbI. /IBOWCTBEHHAs MpUpoAa cBeTa. 3aKOH
SKBUBAJIEHTHOCTH Macchl U dHepruu. BosHbl ne bpoisis. Moaenb MOJIEKysbl KaK €IHHON
JUHAMHUYECKON CUCTEMBI U3 SIEP U DJIEKTPOHOB.

35. XuMH4ecKkue CBSI3M, WX THIBI; BaJEHTHOCTh 3()()EKTUBHBIX aTOMOB B MOJEKYIIE,
IIOCJIEJOBATEIBHOCTD U KPATHOCTh XUMUYECKUX CBSA3EH.

36. KBaHTOBOMEXaHNYECKOE OOBSICHEHHE CTPOCHUS OHOAIIEKTPOHHBIX aTOMOB.

37. Oco0eHHOCTH CTPOEHHSI MHOI'O3JIEKTPOHHBIX ATOMOB. ATOMHBIE TEPMBI.

38. IlepeuncnuTh Bce BO3MOKHBIC 3HAYCHHMs KBaHTOBBIX uwcen J m MJ mis aroma c
yKa3aHHbIM TepMOM. OIpenennTs OTHOCUTEIBHOE PACIOJIOKEHHWE YKa3aHHBIX aTOMHBIX
TEPMOB I10 SHEPre€TUYECKOM IIKaJIE.

39. XumHuyecKue CBS3M, MX THUIBI; BAJEHTHOCTb 3(P(QEKTUBHBIX aTOMOB B MOJIEKYJE,
IIOCJIEI0BATENIBHOCTD M KPATHOCTh XUMHUYECKUX CBSI3EH.

40. KBaHTOBOMEXaHMYECKOE OOBSICHEHHE KOBAJIEHTHOH cBsA3U. OObsCHEHHE
HalpaBJICHHON BaneHTHOCTH. OpauHapHble, [BOWHBIE M TpPOHHBIE CBsI3U. Meroa
MOJIEKYJISIpHBIX opOuTaneil 41. OnpeaenuTb YUCIO CTAIIMOHAPHBIX COCTOSIHUH, B KOTOPBIX
MOKET HaXOAUTHCS aTOM C 3aJJaHHOM IEKTPOHHON KOH(PUTypaLue, X TePMBbI.

42. VouHas cBA3b. OHeprusa HOHHON cBs3u. [lomspuzauus uoHOB. BnusHue
MOJISIPU3ALIMN HA CBOMCTBA BEILIECTB.

43. Tunsl u30MEpHM SACPHOTO CKeleTa MosieKynbl. CTpyKTypHas H30Mepusl.
[IpoctpancTBeHHas n3omepus. JlMHamMudecKkas U30MEpHs MOJIEKYN. BHyTpeHHee BpalieHue.
44. KoopauHanmoHHasi CBsA3b. BogoponHas cBA3b, ee mpupoga. JByXdJIeKTpOHHBIE
TPEXLEHTPOBBIE CBS3U C IE(QULIUTOM IEKTPOHOB.

45. PaBHOBecHasi reoMeTpHuecKass KOH(UIrypauus MOJIEKYJ, CHOCOOBI €€ OMHCaHUs.
[TapameTpsl, onpenessarone reOMEeTPUI0 MOJIEKYJIBI, MEXbBSIIEPHBIE PACCTOSHUS, BAJICHTHBIC
yIJIbl, YIJIbI BHYTPEHHETO BPALCHUS.

46. Teopus

47. CuMMeTpusi paBHOBECHOH I'€OMETPUUECKOM KOH(PHUTypaluu MOJEKYIbl. DJIEMEHTHI
cummeTpuun. Oneparuu cuMMeTpuu. TodedHble rpynmnbl CAMMETpUn. 24

48. IlpuBecTu mpUMepbl MOJEKYJ, TOUYEYHAs TPYMIa CUMMETPUH KOTOPBIX COJEPIKHUT
yKa3aHHBIM HAOOp omnepanuid CHUMMETPUU. YKa3aTh PACIOJI0KEHHE COOTBETCTBYIOIIMX
9JIEMEHTOB CUMMETPUU B MOJIEKYJIE.

49. DHepreTUyecKHe XapaKTepUCTUKH MoJiekya. [lapruanbpHas sHEpPrus XUMHUECKOM
cBsi3u. [locTOSIHCTBO PHEPruil cBsA3ei OJHOTO BHJIA B JIOOBIX MOJEKyinax. Pacuer sHepruii
00pa30BaHus MOJIEKYJ MOIY3IMIIUPUUECKUMHI METOJIaMHU (aJTUTUBHAS CXeMa).

50.MHayMpoBaHHbBIA JUMONBHBI MOMEHT M MOJSPU3YEeMOCTh MOJIEKYNbl. CBs3b
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JUIOJBHOTO MOMEHTa M TOJSAPU3YEMOCTH C MAaKpOCKONMMUYECKMMH XapaKTEpPUCTUKAMU
BELIECTB (AMDIEKTPUUECKON MPOHULIAEMOCTBIO U IOKa3zaTejeM MpesnomiieHus). MomsipHas
pedpakuus

51. DnexTpuvecKkuid AWMOJIBHBIA MOMEHT B KJIACCHYECKON TEOpHH W KBAaHTOBOM
MexaHuke. [lomspHble W HENOJSApHBIE BellecTBAa. JIMIONBHBIE MOMEHT M CTPYKTypa
MOJIEKYIIBI.

52. DneMeHTbl CUMMETPUM U ONEpALUU CUMMETpPHU. TodeuHbIe TPYyIIbl CUMMETPHUH.
JMmonbHBIA MOMEHT U CUMMETPHS MOJIEKYIIBI.

53. Tabnumpl ymMHOXEHUs omeparuii cummerpun. [IpeoOpazoBanus momoous. Kimaccer
COTIPSKEHHBIX 3JIEMEHTOB.

54. IlpuBoauMble W HENPUBOAMMBIE TPEJCTABICHUSA. XapaKTepbl HEMPHUBOAMMBIX
MIpeICTaBICHUI TOUEUHBIX TPYII CHMMETPHUH.

55. MaruuTHbIii MOMEHT U MarHuTHasi BOCIIPUUMYHUBOCTh MOJIEKYJIBI. J[MaMarHUTHBIE U
MapaMarHuTHBIE BelllecTBa. MaruutHas nossipusamusi. MarHUTHBIN pe30HaHC.

56. MarHuTHbIE MOMEHTHI SA€p U DJIEKTPOHOB. YCIOBHE SJEPHOTO MAarHUTHOTO
pe3onanca. AMP. Xumuueckuit capur. CIUH-CIMHOBOE paclIEIJICHHE.

57. Ucnonb3oBanue crekTpoB SIMP B cTpyKTYpHBIX HCCIIEA0BAHUSAX.

58. YcioBue 3eKTpOHHOTO MmapaMarHuTHOro pe3oHanca (JI1P). CBobOoaHbIe paauKaibl
U Jpyrue mapaMarHuTHBIE YacTHIbl U HEeHTpbl. G-(hakrop. B3anMoaelcTBIE SJEKTPOHHBIX U
SIIEPHBIX CTIMHOB.

59. [TIlomnas »Heprus MoyieKyabl. OTHOCHUTEIBHOE TIOJOXKEHHE DIICKTPOHHBIX,
Koje0aTeabHBIX U BpallaTelbHBIX YPOBHEHN 2HEprun MOJIeKybl. [lormomenue u ucmyckatue
n3nydeHus: MosexkyspHasi ClIEKTPOCKOHSI.

60. BpamatenbHble COCTOSHHUS JBYXaTOMHOW UM MHOTOATOMHBIX MOJEKYNl B
NpUOIMKEHNUAX JKECTKOIO U HEXECTKOro poraTopa. MOMEHT KOJMYECTBAa JBUKEHHS U
KHHETUYeCcKasi YHeprusi BpaiieHus. JInHelHbIe MOJIEKYIbI, MOJIEKYJbl TUIIOB CHEPUUECKOTO,
CUMMETPUYHOI'O U aCUMMETPUYHOI'O BOTYKOB.

61. OmpeneneHue BpalIaTENbHBIX KOHCTAaHT, MOMEHTAa WHEPIIUH, MEXbIACPHBIX
paccrosinuii. 62. CteneHu CBOOOIBI MOJIEKYIL.

63. HopmanbHbie konebanus. CuMMeETpHst KoleOaHH.

64. KonebarenbHbIe COCTOSHUS JBYXaTOMHOM ¥ MHOTOATOMHBIX MOJIEKYJT B
MPUOTMHKEHUAX TAPMOHUYECKOT0 M aHTAPMOHHUYECKOT0 ocluyuisTopoB. [loreniman Mopse.

65. UK-cmektpsl. Crektpsl  KOMOWHAIIMOHHOTO  paccesHus.  [IpumeHeHune
Kosie0aTeIbHbIX CHEKTPOB U HWACHTU(HUKALMM BEIIECTB, YCTAHOBJICHUS CHMMETPUHU
MOJIEKYJI, U3YUEHHE XUMUUECKIX PABHOBECUH.

66. . OnexktpoHHble cocTosHusA. Knaccudukauus 3IEKTPOHHBIX — COCTOSTHHNA
JBYXaTOMHBIX M MHOTOaTOMHBIX MOJIEKYyJ. Pa3nuuusi CBONCTB MOJIEKYT B Ppas3IWYHbBIX
IJIEKTPOHHBIX COCTOSIHUSIX.

67. DnexTpoHHO-KOIEeO0aTeNbHbIE CIIeKTphl. AHanu3 Jlenannpa. Onpenenenue SHEpruit
JUCCOLIMALIMU MOJIEKYJ B OCHOBHOM M 3JIEKTPOHHO-BO30Y>KJAEHHOM COCTOSHUSIX. YKa3aTh
0COOEHHOCTU CTPOEHHUSI MOJIEKYINBI, O KOTOPBIX MOKHO MOJYYUTh MH(POPMALIMIO 3aJaHHBIM
SKCIIEPUMEHTAIBHBIM ~ METOAOM  (3JIeKTpoHHas crnekrpockomus, Y®-, HK- u KP-
cniektpockonus, AMP-ciekTpockonus u ap.).

68. ®wusnueckue MeTOJbl OINpPENEICHUS CTPYKTYPhl MOJEKYd. OJIEKTPOHOTpadus.
MonekynsipHble CIEKTPhI, cieKTpbl AMP.

69. ArperatHble cOCTOSHUS. MEXMOIIEKYIIPHOE B3aUMOACHCTBHE.

70. Kpucrammueckoe coctosiHue. OCOOCHHOCTH KPUCTAJUIMUYECKOTO COCTOSTHUSA.
HccnenoBanue CTPyKTypbl KpUCTAIOB. THITBI KpUCTAIIIMUECKUX peteTok. Tumbl gedexkToB
KPUCTAIJTNYECKUX PEILIETOK.

71. DHepreruka HOHHBIX KpucTaiuioB. Jedexts! lorTku u @penxkens. Bzanmoneiicteue
nedekros. [InaBnenue kpuctamios. 3MeHeHHEe CTPYKTYPHBIX TapaMeTPOB MPH TJIABJICHUH.

72. Kunkoe u amopduoe cocrosiausi. CtpoeHue xuakocteil. CTpykTypa KUIKOH BOJIBI.
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PactBOpBI 211€KTPOIUTOB. biIMKHUN U IPOMEKYTOUHBIN MOPSAI0K

73. Kuakue KpuCTaUIbl, CMEKTHKH, HEMATHKH, X0JIeCTEPUKA. JKHIKOKPUCTAITHIECKOE
COCTOSIHME B JKMBBIX OpraHU3Max.

74. OcoOEHHOCTH CTPOCHHUsSI TOBEPXHOCTH KOHICHCHpPOBaHHBIX (a3. CTpykTypa
IpaHUIbl pasjena KoHaeHcupoBaHubix ¢az. J19C. ancopouus [TAB.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Mo mucuuniiune: CTpoeHne BelecTBa

1. TloctynaTenbHOoe JBM)KEHHE W BpalleHUE MOJeKyl. BHyTpumosexyispHoe
JIBU)KEHUE sALIED.

2. Cps3p JUIOJNBHOTO MOMEHTa M TOJIIPH3YEMOCTH C JUAJICKTPUYECKOMH
MPOHUIIAEMOCTBIO U TIOKA3aTeIeM IPEIIOMIICHHUS.
3. DOmnepretuka HOHHBIX KpuctamioB. Jlepextst Illortku u  Dpenkens.

B3aumopeticteue nedexrtoB. [lnaBnenue kpuctamioB. M3MeHeHHE CTPYKTYPHBIX HapaMeTpOB
IIpH IJTaBJICHUN

CocTaBUTED OOLIEHT Kurtuena JI.1.
3aBenyrommii kadenpoit, mpodeccop CanamoB A.M.
buner yTBepkeH Ha 3acemaHuy KadeIpbl XUMUHU OT «  » 20 T.

« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

IHo nucnunumae CTpoeHue BelecTBa

1. Ilapametpsl, omnpenensiOmINe€ T€OMETPUIO MOJIEKYJbI, SJIEpHBbIE PAaCCTOSHUSA,
BaJICHTHBIC YIUIBI, YIJIbI BHYTPEHHETO BPALICHUS.

2. MaruutHbeIil MOMEHT ¥ MarHUTHAS BOCHIPUUMYUBOCTb MOJICKYJIBI. I[I/IaMaFHI/ITHI)Ie n
mapaMariuTHBIC BEIICCTBA.

3. DnexTpuuYecKWid IUMOJIBHBIA MOMEHT B KJIACCHYECKOH TEOpHH M KBAHTOBOM
MmexaHuke. [lonsipHble W HemojspHble BellecTBa. JIMMONBHBIA MOMEHT M CTPYKTypa

MOJICKYJIBI.
CocTaBuTelb JOLIEHT Kutnesa JI.N.
3aBeayrommii kadenpoii, mpodeccop CamamoB A.M.
buner ytBepkaeH Ha 3acenanuu Kadeapbl XUMUHU OT «_ » 20 r.
« » 20 r.
Kputepun onieHKkH 0TBeTa HA YK3aMeHe
4-0aTpHas TIKaJa [Toka3zarenn Kputepun
(ypoBeHB
OCBOCHUS)
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OtnnyHO
(TTOBBIIIICHHBIH
YPOBEHB)

Xopo1o
(6a3oBbIi
YPOBEHB)

Y 10BIIETBOPUTETDL
HO
(moporosbIit
YPOBEHB)

Heynosnersopure
JBHO
(YpoBeHb He
chopMHpOBaH)

[lonmHoTa WM3NMOXKEHUS
TEOPETHUECKOTO
MaTepuana;

[TonHOTA u
MIPaBUIILHOCTD
petieHus
MIPAKTHYECKOTO
3a/IaHMS;
[TpaBUIBHOCTH W/UITN
apryMEeHTUPOBAHHOCT
b W3JI0KEHUS
(mocnemoBaTeILHOCTh
NEeUCTBUI);
CaMoCTOATETHLHOCTh
OTBETAa;

Kynbrypa peun;

U T.1I.

CTyIeHTOM J1aH MOJIHBIM, B JJOTMYECKOU
MOCIIEJIOBATENILHOCTA Pa3BEPHYTHIA OTBET
Ha TIOCTaBJICHHBIH  BOINPOC, TI€ OH
MPOJIEMOHCTPUPOBAT 3HAHUS TIpeaMeTa B
MOJTHOM 00beMe Yy4eOHOW MpOTrpaMMBbl,
JIOCTATOYHO rIy0OKO OCMBICJIUBACT
JTUCIUTIIUHY, CaMOCTOSITEIBHO, H
MCYEPITBIBAIOIIC OTBCYACT Ha
JOTIOJTHUTEIBHBIC  BOIMPOCHI,  NPUBOIAUT
COOCTBEHHBIC TPUMEPHI TIO0 TPOOIECMATHKE
IIOCTaBJIEHHOI'O BOIIPOCA, eI
MIPEITIOKEHHBIC TIPAKTHUYSCKUE 3aaHus 0e3
OIIIHOOK.

CrynaeHToM JaH pa3BEpHYTHIA OTBET HA
MOCTaBJIEHHBIM  BONpPOC, TJ€  CTYACHT
JEMOHCTPHUPYET 3HAHUsI, TPUOOPETCHHBIC HA
JEKIIMOHHBIX M CEMUHApPCKUX 3aHATUAX, a
TAKKE MOJTYYECHHBIE MOCPEICTBOM HU3yUECHUS
00s3aTeNBHBIX Y4EOHBIX MaTEepHAJIOB IO
KypCy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOAUT NMPUMEPBI, B OTBETE MPUCYTCTBYET
cBOOOAHOE  BJIAJ€HUE  MOHOJOIMYECKOM
peUbI0, JIOTUYHOCTh U IIOCIEI0BATENBHOCTh
orBera. OIHAKO JOIMYCKAETCs] HETOYHOCTD B
OTBETE. Pemmn MPEAJIOKEHHBIE
MpaKTUYECKUE 3aJaHusi C HEOOIBIIMMHI
HETOYHOCTSIMH.

Crynentom JIaH OTBET,
CBUJIETEIBCTBYIOLUIUN B OCHOBHOM O 3HAaHHUU
MPOLIECCOB HA3y4aeMoi JHUCUATUINHBI,
OTJIMYAOIIMNACSA HEAOCTATOYHOW TITyOMHOMN
U TIOJTHOTOW PACKpPBITUSI TEMBI, 3HAHUEM
OCHOBHBIX ~ BONPOCOB  Teopuu, ciabo
chOpMUPOBAaHHBIMA  HABBIKAMH  aHAJN3a
SIBJIECHUM,  IPOLECCOB,  HEIOCTaTOYHBIM
YMEHMEM  J1aBaTh  ApTryMEHTUPOBAHHBIE
OTBETHI n MPUBOAUTH MPUMEPBIL,
HEJOCTATOYHO  CBOOOJHBIM  BIIAJICHHUEM
MOHOJIOTHYECKON PEYBI0, JOTHMYHOCTBIO M
MOCJIEI0OBATEIBHOCTRIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
coaepKaHuU OTBETa i pelLIeHUN
MPAKTUYECKUX 3aJIaHHIA.

CTyneHTOM JaH  OTBET, KOTOpBIH
COJICPKUT PAJl CEPbE3HBIX HETOYHOCTEH,
OOHapy)XMBAIOIIUK HE3HAHHWE IIPOIIECCOB
n3y4yaemoi peaMETHOMN obnacrtu,
OTJIMYAIONIUNACS HETITyOOKHM PacCKPBITHEM
TEMbI, HE3HAaHHUEM OCHOBHBIX BOIIPOCOB
TEOpHH, HECPOPMUPOBAHHBIMH HABBIKAMU
aHaju3a SIBJICHUM, MPOILIECCOB, HEYMEHHUEM
JlaBaTh apryMEHTHPOBAHHBIC OTBETHI,
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cJ1a0bIM BJIAJCHUEM MOHOJIOTTYECKOM
peuYblo,  OTCYTCTBHEM  JIOTUYHOCTH U
IOCJIEI0BATSIIFHOCTH. BriBoan1
IIOBEPXHOCTHBL. PelleHne MpakTUYECKUuX
3aJ]aHUid HE BBIMIOJHEHO. T.€ CTYIEeHT He
CIoCcOOCH OTBETHTH HAa BOIIPOCHI Jaxe MPHU
JIONOJTHUTEIBHBIX ~ HABOJAIIMUX  BOIPOCAX
MperoJaBaTes.

9. YYHEBHO-METOANYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHUE

JUCHUIIVINHBI

9.1. YyeOHnas uTeparypa:

a) OCHOBHAaf:

1. bepcykep N.b. DnekTpoHHOE CTpOSHHE W CBOMCTBA KOOPIWHAIIMOHHBIX COSIUHEHUH.

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

2.
3
4.
5
1977.

6.
7.

Mup, 1976.

8.

9.
1980.

10.

brnoxunneB A.W. OcHoBsl kBaHTOBOM MexaHuku. —M.: Hayka, 1976.
I'mnnecnu P. 'eometpus monekyn. — M.: Mup, 1975.
Heti K. , Cen6un /1. Teopetnueckas Heopranudeckas xumus. —M.: Xumus, 1976.

Kapaneressny M.X. [lpakun C.H. Ctpoenue BemectBa. -M.: Bpicmas mikoina,

Kpacnos K.C. Monexynsl 1 xumuueckas cBa3b. —M.: Bricias mkona, 1977.

Jlep P. , Mapuann A. OpOurtanbHas CUMMETpUsi B BONPOCAaX M OTBeTax. —M.:

Mappen [Ix. , Kertn C., Tennep k. Xumuueckas cBsizb. —M.: Mup, 1980.

Menemmna A. M. Kypc kBaHTOBOM MEXaHMKH U1 XUMUKOB.-M.: Bricias mkoina,

Munkua B.M. , Munses P.M. Hexknaccuueckue CTPYKTypbl OPraHUYECKUX

coenuHeHuit. — PocroB-na-lony: PI'Y,1985.

11.

Munkun B.M., Onexnouu JLII. , XXmanoB IO.A. MonekynspHblid au3aitH

TayTOMEPHBIX cucteM. — PoctoB-Ha-/lony: PI'Y,1977.

12.

Munkun B.U. , Munses P.M., Cumkun b. ‘1. Teopus cTpoeHuss Monekyn.

®enukc 1997. PocroB — Ha- Jlony.

13.

Munkun B.W. , Munses P.M., Cumkun b. .. KBanToBass XuMusi OpraHu4eCcKux

coeauHeHui. Mexanusmel peakiuit. —M.: Xumust, 1986.

14.

[Nanynos E. I Crpoenne Mmomexyn. — Tepr: TI'Y, 1995. Ilanynos E. T,

Crpoenue monekyn. —TBepb: TI'Y, 1995.
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15.  Cumkun b.M., Kneukuit M. E., I'myxoBues M.H. 3agauu nmo Teopuu cTpoeHus
Mounekyil. — Poctos-Ha-Jlony: @enukc, 1997.

16.  ®mappu P. KBanToBas xumus. — M.: Mup, 1985.

17.  Xaprurau U., Xaprurau M. Cummetpus rnazamu xumuka. —M.: Mup, 1989.

18. Xojman P. CrpoeHue TBepAbIX Tel M TOBEPXHOCTEH: B3IJIAL XHMHKA —
teopetuka. —M.: Mup, 1990.

19.  Orkunc I1. KanTsl. CipaBouHUK KoHIENHi. —M.: Mup,1997.

20.  Smmmupckwuii K.b., Aunmupckuit B.K. Xumuueckas csi3b. — Kues: Buma mkona,

1976.

0) /JAOMOJIHUTEJIbHAS:

1. AbapenkoB W.B., bparues B.®., Tyny6 A.B. Hauana kBanToBO# Xxummu. —M.:
Bricmas mkona, 1989.

2. banwsxaysen K. Beegenue B Teoputo nosst aurasgoB. —M.: Mup, 1964.

3. bmomendensn JI.A., Kykymkua A.K. Kypc KBaHTOBOW XUMHHM W CTPOCHUS

Moutekyn. —M.: MI'VY, 1980.

4, BBenenue B kBaHTOBYI0 XUMHI0. —M.: Mup, 1982.

S. Bynsopn P., Xopman P. Coxpanenue opOutanpHOW cummerpuu. —M.: Mup,
1976.

6 Haptsau O.K. KpanToBast xumus. —M.: Beicmas mikona, 1962.

7 Ixadge I'., Opunn H. Cummerpus B xumuu. —M.: Mup,1967.

8. Jlxoncon K. Yucnennsle MeToabl B xuMuu. —M.: Mup,1983.

9 Hmutpues U.C. Monekynsl 6e3 xumuueckux cBszeid. —J1.: Xumus, 1980.

10.  proap M. Teopuss MONEKYISIPHBIX OpOUTANECH B OPraHWYECKOH XUMHUH. —M.:
Mup,1972.

11.  Harkuna M.E. OcHOBBI T€OpUHU MOJIEKYIISIpHBIX opOuTanei. —M.: Hayka. 1975.

12.  3arpanmnuk P., [Tonak P. OcHOBBI kBaHTOBOM XuMuu. —M.: Mup, 1979.

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

14. Omaitrep Y. Ctpoenue u nuHaMuka moJiekynn. —M.: Mup, 1982. T. 1,2.

15.  ®nappu P. I'pynnsl cummetpuu. Teopust 1 Xxumuueckue npuioxxenus. M.: Mup,
1983.

16.  ®yr3unara C. Metoa MoJIeKYISIpHBIX opouTaneit. — M.: Mup, 1983.
17.  Xstom J[x. Heopranmdeckas xumusi. CTpoeHHE BEIIECTBA W PEAKIIMOHHAS
croco0HoCTh. — M.: Xumus, 1987.

18.  Iromuke JI. KBanToBas xumus. — M.: Mup, 1976.
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9.2. UnTepHET-pecypchbl

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

NogakrowdhE

9.3. IIporpammHoe odecneyenue

YHuBepcutrer oOecredyeH HEOOXOMUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U CBOOOJHO
pacrpoCcTpaHsIeMOro MporpaMMHOT0 0OECIICYEHUSI, B TOM YHCJIE OTE€UECTBEHHOTO MPOU3BO/ICTBA.

Kaxxnpiii oOyyaromiuiicst B Te4eHHEe BCEro neproja ooyueHus o0ecredyeH MHIUBUYaTIbHbIM
HEOTPAaHWYCHHBIM JIOCTYIIOM K OJJICKTPOHHOW HMH(DOPMAIIMOHHO-00pa30BaTeIbHON  Cpejie
yHHMBEpCUTETa M3 JIO00H TOYKHM, B KOTOPOH HUMeEEeTCs MAOCTYyn K HWH(GOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «VIHTepHeT» Kak Ha TepPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer oOecrneueH CIEeIyIoIUM KOMIUIEKTOM JIMLEH3MOHHOTO MPOTrpaMMHOIO

obecrieueHusl.
1. JIunensuoHHOE nmporpamMmmHoe o0ecnieueHue, ucrnonbzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. Antusupycnoe I10 Eset Nod32

1.5. CnpaBouno-npaBoBas cuctema “KoHcynpranr”

1.6. CnpaBouHo-npaBoBasi cuctema “I'apant”

Hapﬁz[y C TpaAUIUOHHBIMU HU3OAHHUAMH CTYACHTBI WU COTPYAHHKH HMCIOT BO3MOXHOCTDH
MOJIb30BATHCS 3JICKTPOHHBIMHU IMOJITHOTCKCTOBBIMHA Oazamu JaHHBIX

Taonuua 9.1.
HaszBanmue pecypca Cceblaka/goctyn

OnektpoHHas OubnmoTeka oHnaiiH «EguHOE OKHO K http://window.edu.ru
00pa3oBaTEIbHBIM pecypcam»

«O6pazoBarenbHbIi pecype Poccumy http://school-collection.edu.ru

OenepanbHblii  00pa3oBaTENBHBINA  OPTAL:  YUPEXKICHHMI, http://www.edu.ru —
nporpammel, cranaaptel, BY 351, Tectel ET'D, THA

OenepanbHbli  HEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX http://fcior.edu.ru -
pecypcoB (PIIMOP)

OBC "KOHCVJIbTAHT CTVYJIEHTA". DiekTpoHHas http://polpred.com/news
OuOIMOTEeKa TEXHUYECKOTO By3a

M3 narensctBo «JlaHby. DIeKTpOHHO-OHOIMOTEYHAs CHCTEMA http://www.studentlibrary.ru -

Pycckas BUpTyabHas OHOIMOTEKA http://rvb.ru —

N3natenscTBo «JlaHby. DNEKTPOHHO-OUOIHOTEUHAS CHCTEMA http://e.lanbook.com -

ExenenensHuk Hayku u  oOpazoBanus FOra Poccumn http://old.rsue.ru/Academy/Archiv
«AKaneMus» es/Index.htm

HayuHas snekTpoHHas 6ubiroTeka «e-Libraryy http://elibrary.ru/defaultx.asp -

OnekrpoHHO-OnbaMoTeyHas cucrema IPRbooks http://www.iprbookshop.ru -

DJeKTpOHHO-CIIPaBOYHAs CHUCTEMa JOKYMEHTOB B cdepe http://www.informio.ru
oOpazoBanus «MHpOpMEIO»
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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
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/

NudopmarronHo-npaBoBas cuctema «KoHCyIbTaHT-TUTIOC) CereBast Bepcusi, JIOCTYIIHa CO
BCEX KOMITBIOTEPOB B KOPIIOPATHBHOMN
cetu Muarl'y

NudopmarronHo-npaBoBas cuctema «I'apant» CereBast Bepcusi, JIOCTYIHa CO
BCEX KOMITBIOTEPOB B KOPIIOPATHBHON
cetu Murl'y

OnekTpoHHO-OnbaNoTeyHas cucrema «FOpaiim https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

TpeGoBanuss K ayauTopuu A JIEKIUOHHBIX M MPAKTHYECKUX 3aHATHI: OecirymHas
CBETJIasl ayIUTOpUs Ha 25 MOCaJOYHBIX MECT C JOCKOM.

TpeboBanuss kK ayauTopuu Ui Ja0OpaTOpPHBIX 3aHATHN: Jaboparopus 60-70 M2 ¢
BBITSKKOM, OOIIMM M MECTHBIM (HaJ IIECThbI0 pabOYMMHU CTOJIAaMHU) OCBEIICHHEM, KaHAU3aIueH
(XomomHas v ropsiuas Boja).

TpeboBaHus K CHENMATM3UPOBAHHOMY OOOpPYIOBAHHUIO: BBITSDKHOM IIKad, XMMHYECKH
CTOMKas pPaKOBHMHA, ILIECTh JaOOPATOPHBIX CTOJIOB CO CTOWKHMM HOKPBITUEM, OAMH CTOJ
IperoiaBaTelisi, ABEHAAATh JTaOOpaTOPHBIX CTYJBEB, JOCKA, TEXHUYECKHE W aHAIUTHYECKUE
BECBI.

Teopernyeckuii Kypc:

Jlexunu, npe3enrannn

KoHTponbHbIE TECThI — AUCKU U OyMaXKHBIM BapUaHT.

Crincku BOIIpoOCOB JJIsl IPOBEACHUS KOJTIOKBUYMOB.

Tabnuis.

BapuanTsl 3agaHuit 17151 KOHTPOJIBHBIX paboT.

BapuanTsl 3a1aHMi 711 CAMOCTOSTEIHFHON pacuyeTHON PabOTHI.

ogakrwdpE

11. METOJUYECKHE YKA3AHUS /151 OBYYAIOILLIMXCSI IO OCBOEHUIO
JUCHUIIAHBI

Jucuumnuna «CTpoeHHe BelecTBa» HarpasiieHa Ha (opMupoBaHue kommnereHuii: YK-
1, OIIK-3, TIK-1.

IIpoMesxyTOoUHast aTTecTalus IPEANonaraeT 3K3aMeH.

[Ipuctynas Kk U3y4eHHIO AUCIHMILIMHBI, HEOOXOIUMO B MEPBYIO OYEPEIb 03HAKOMUTHCS C
conep>kanueM padoueid mporpammel quctrinHel (PITT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.
[Ipu u3yuennu u npopaboTKe TEOPETUUECKOro MaTepuaa i 6akaiaBpoB HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKINOHHOM 3aHATHHM MATEPUa U JTONOJHUTH €T0 C
y4€TOM PEKOMEHIOBAaHHOM 110 JJAHHO! TEME JINTEPATYypPHI;

- TP CaMOCTOSITEJIBHOM H3YYEHMH TEOPETHYECKOW TEMbI CHENaTh KOHCIEKT, MCIOJb3Ys
pexomenaoBanHsle B PIIJ[ nuTepaTypHble HMCTOYHHKH ¥ pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

- IIpYU MOATOTOBKE K IPOMEKYTOYHOM aTTECTALMU IO MOIYJIIO MCIOJI30BaTh MaTepHalIbl
(oHJ1a OLICHOYHBIX CPE/CTB.

[lpakTudeckue 3aHATHA TPOBOMATCA C IENBIO YIIIYOJNEHHS M 3aKpEIUICHUS 3HaHUM,
MIOJy4EHHBIX Ha JIEKUMSX M B IPOIECCE CAMOCTOSTEIbHOH padOThl HajJl HOPMATUBHBIMHU
JIOKYMEHTaMu, y4eOHOM 1 Hay4yHOU JTUTEpaTypoil.

[Tpu noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAMMO:
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- U3y4YUThb, TOBTOPUTH TEOPETHUECKUN MaTEpHal 10 33a/IaHHON TEME;
- TIPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 3aJIaHUN, U3YIUTh, TOBTOPUTH TUTIOBBIC 3aJaHUS,
BBITIOJIHSIEMbBIE B AyJUTOPHUU.
Pexomengauuu nmo padore ¢ HAy4YHOH U y4eOHOI JuTEpaTypoii
PaGora ¢ yueOHOM M HaydyHOW JMTEpaTypod sBISETCS TIJIABHOW  (oOpMOit
CaMOCTOSITEIBHON
paboThl 1 HEOOX0IMMa IPHU MOJTOTOBKE K YCTHOMY OINPOCY HA CEMHUHAPCKUX 3aHATHUAX, K
MOJYJIBHBIM KOHTPOJIbHBIM paboTaMm, onpocy, 3auery. OHa BKJIIOYAeT NPOopadOTKy JEKIHOHHOTO
Marepuajga — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JIMTEPATYPhl 110 TEMATUKE JIEKIIHM.
KoHcnekT nekuuu nomkeH coiep aTh pedepaTHBHYIO 3alHCh OCHOBHBIX BOINPOCOB JIEKIIHH,
MIPEIJIOKEHHBIX MpENoJaBaTesieM cXeM (IpU HMX JEMOHCTpAlMH), OCHOBHBIX HCTOYHUKOB U
JUTEpaATyphl MO TeMaM, BBIBOJBI MO KaxaoMy Bompocy. KOHCHEeKT noikeH ObITh BBIMOJIHEH B
OTAeNbHOU TeTpanu mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHWTaeMbIM, HE
coJiep)KaTh HE OTHOCSIIIYIOCS K TeMe MH(DOPMAIIUIO HIIK PUCYHKH.
KoHcnekTsl Hay4HOW JUTEPATYphl IIPU CAMOCTOSTEIIBHONM IIOATOTOBKE K 3aHATUSAM
JTOJIKHBI
OBITH BBIIIOJIHEHBI TAKXKE aKKypaTHO, COAEPaTh OTBETHI HAa KaX/bli ITOCTABJICHHBIN B TEME
BOMPOC, UMETh CCHUIKY Ha MCTOYHHUK HH(pOpMaluUu ¢ 0O0sA3aTeNbHBIM YKa3aHHEM aBTopa,
Ha3BaHWs W TOAAa U3JaHUs HUCIOJIb3yeMOM HayyHOM suTepaTypbl. KOHCHEKT MOKET OBITh
OTIOPHBIM (COJIepP>KaTh JUIIb OCHOBHBIE KIIFOUEBbIE O3UIIMH), HO MIPH ATOM MO3BOJISIONIUM JaTh
TIOJTHBIN OTBET MO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa OIPEEIISIETCS] CaMUM
00yJaronumcs.
B npouiecce pa®oTsl ¢ yueOHOM 1 Hay4yHOU TUTEPATypOi 00yUaIOLIUIICS MOXKET:
- JieNaTh 3aMUCH M0 XOAYy YTeHHs B BUJE MPOCTOrO WJIH Pa3BEPHYTOro IulaHa (CO3/aBaTh
IIepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);
- COCTaBIISATh TE€3UCHI (IIUTHpPOBaHHE HauOONee BAXXKHBIX MECT CTaTbU WJIM MOHOTpaduu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MbICIIEH aBTOpA);
- TOTOBUTH aHHOTAIINH (KpaTKoe 0000IIeHre OCHOBHBIX BOIPOCOB PabOTHI);
- CO3/1aBaTh KOHCITICKTHI (Pa3BEPHYTHIC TE3UCHI).
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PaGouas mporpamMma aucturuinHbl «CTpOCHHE BEIECTBA» COCTaBICHA B COOTBETCTBHH C
tpeboBanusiMu OI'OC BO mo cnemmansHoctn  04.03.01. «Xumus (ypoBeHb OakasiaBpuata)y,

YTBEPXKICHHOTO NMpHKa3oM MuHuCTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit denepanyu ot
17 wnrons 2017 r. Ne 671

[Iporpammy coctaBuia:

JOTIEHT Kadeapbl XUMUU Kutuena JI.W.

Pabouas mporpamMma yTBepiKJIeHa Ha 3acelaHnu Kadeapbl XUMUU

ITporokon 3acenanus No 8 OT « 22 » ampens 2026 r.

Paboyast mporpamma oo0peHa yueGHO-METOJUUECKUM COBETOM

XHMHKO-OMOJIOTHYECKOTO (baKVJ'IBTeTa

[Tpotokon 3acemanust Ne _ 6 oT « 28 » ampens__ 2026 .
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CaeneHust 0 nepeyTBep:KICHHH IPOrPaMMBbl HA OYepeAHON y4eOHbIi 1o u
perucTpanum u3MeHeHui

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

MIPOTOKOJIA, /1aTa)
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