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1. HEJIX U3YYEHUSA JUCHOUTTJIMHBI

Henasimu un3ydeHuss aucuumiuHbl «CTpoeHHue BeleCTBA» SBJISKTCHA. H3yYCHUE
CTYJECHTAMH TEOPETUYECKUX OCHOB COBPEMEHHBIX IPEACTABICHUII O CTPOCHHUU aTOMOB,
MOJIEKYJ, KPUCTAJJIOB; YIIIyOJIGHHOE HM3yYe€HUE TEOPHUH XHMHUYECKOM CBSI3U U PEaKIMOHHOMN
CIIOCOOHOCTH BEILECTB; CTPOCHMSI U CBOWCTB BEIIECTBA M COCTaBISIOLIIMX €ro YacTHll;
MOCJIEIOBATEIbHO pa3BUBAaTh MEPBOHAYAJIbHBIE CBEIACHUS O TEOPUM CTPOCHHUSI BEIECTBa,
MOJIyYEHHBIE CTYJIEHTAaMU MPHU U3y4eHHH NUCUUIUIMH «OO0mas xumusi» u «KBaHTOBas XUMUS»:
pPaccMOTPETh BOIPOCHI TEOPUM XUMHUYECKOW CBA3M M DJIEKTPOHHOTO CTPOCHHSI MOJEKYI,
CTPOCHHS KOHJICHCUPOBAaHHBIX (ha3, a TakKe B3aWMOCBSI3M PEAKIIMOHHON CIIOCOOHOCTH U
CTPOECHHS MOJIEKYJI.

CDOpMI/IpyeMBIe HHCHHHHHHOﬁ SHAHUA W YMCHHA TOTOBAT BBIITYCKHUKA HaHHOﬁ

0o0pa3oBaTenbHOI MPOrpaMMBbl K BBIIIOJIHEHUIO CIEAYIOMUX 000OIIEHHBIX TPYIAOBBIX (YHKIUI

(TpyAOBBIX (PYHKIUN):
Taonuya 1.1.

Kon U O06001eHHbIE TPYAOBbIE PYHKINH Tpynosbie pyHKIIUM
HAUMEHOBaHHUE Kon HaumeHoBanue |YpoBeHb HaumeHnoBanmne Kon [Ypomensn
npo¢ecCHOHAILHO KBaTU U (moxypose
ro CTaHAapTa KALNU Hb)

KBaJIA
puxannu
01.001 Iexaror ITegarornueckas O6menenarornueck | A/01.6
(meparormveckas JESITEIbHOCTD TI0 ast pynkius. O0yueHue 6
NesITeJLHOCTh B [POEKTUPOBAHUIO U
A —— pg aJ]I/ISaIE’I/H/I BocnurarensHas A/02
HAYaJLHOM 0011IeM, 00pa3oBaTeIbHOTO JICATCIILHOCTR 6 6
OCHOBHOM 0011IEM, A [mpouecca
cpeaHeM o01mem 00pa3oBaTEeIbHBIX 6 F E— 203
00pa3oBaHNN) OpraHU3aIHsIX
JIEATETbHOCTD .6
(BoCIMTATEJID, ITOIITKOJIEHOTO,
YUHUTENb) HAYaIBHOTO OOIIEro, 6
OCHOBHOT'O OOIIIETo,
CpeaHero o01wero
0OpazoBaHws
Ilenarormueckas [leqarornueckas
JESTEIILHOCTD TIO e TEIBHOCTD I10
MIPOEKTUPOBAHUIO peanu3amnuy nporpaMmm
B | u peanuzaruu 6 OCHOBHOTO U CPEJHETO B/03.6 6
OCHOBHBIX o0rmero o6pa3zoBaHUs
00111e00pa30BaTENbHBIX
IPOrpaMm




2.010 Cnenmuaguct
M0 MPOMBIIIJIEH-
HOW (papmManuu B
00J1aCTH HCCJIeI0-
BaHUI JIeKapcT-
BEHHBIX CPEIACTB

[TpoBenenue padoT
o HCCIIC/I0BAHUSIM
JICKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02

IIpoBenenue u
MOHHUTOPHHT
KJIIMHUYECKHAX
HCCIIEJOBAaHUN
JIEKAPCTBEHHBIX
IIpenapaToB

A/03

26.008
Cnenuajmcr-
TEXHO0JIOT B
odJ1acTH
NMPUPOT00XPAHHBIX
(3KOJTOTrHYECKHUX)
OMOTEXHOJIOr il

MoOHUTOPUHT
COCTOsSAHUA
OKpY>Karoled Cpelpl ¢
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKON OIICHKH
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OMO00OBEKTOB

A/06.6

CocraBienue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS XO03IHCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO

Kypc «Ctpoenue BemecTBay BXOJHUT B 00S3aTEIBHYI0 YacTh MUCHUILINH bioka 1

)51

nuzydaercs B 5 cemectpe. CTpoeHHe BemecTBa — 3TO 0a30BBIA KypC, U3YYAIONUH B IIHPOKOM




IUITaHE CTPYKTYPHbIE OCOOEHHOCTH BCEX BHJIOB MaTepHuM, O0JaJalOUIMX HEHYJIEeBOH Maccoi
noKosi. XMMHUKU U3y4aroT IJIaBHBIM 00pa3oM BEIECTBa, OPraHU30BaHHBIE B aTOMBI, MOJICKYJIbI,
MOHBI U DPAJUKAIbl, IPUYEM BO BCEX M3BECTHBIX arperaTHbIX COCTOSHUSAX — Ta3000pa3HOM,
KUJKOM, TBEPIOM U ILIA3MEHHOM.

CoBpeMeHHbIE IPEACTaBICHUs O CTPOCHUH BEILECTBA OCHOBAHbI Ha 0a30BbIX MPUHLIMIIAX
Y UCIIOJIB3YIOT METO/IbI KBAHTOBOM MEXaHUKHU U KBAHTOBOM XUMUHU.

B 3HauurenvHON creneHn Kypchl «KBaHTOBas xumus» U «CTpOEHHME BEILECTBA»
nononHsoT apyr gpyra. Kypc «CrpoeHue BemiecTBa» sBiseTCsl (yHAaMEHTOM BCe
COBPEMEHHOM TEOPETHMYECKOM XMMHM, BKIIOYAIOLIEH KaK KBAaHTOBYKD XUMHIO, TaKk U
KJIACCHYECKYIO TEOPUIO0 XUMUYECKOTIO CTPOCHHS.

Tabéumna 2.1.

CBs3b AUCIHUIIJIMHBI «CTpoeHne BeIIeCTBA) C NMPEeAICCTBYIOIIUMHU JTUCHUIIJIMHAMHUA U
CPOKH MX M3YYCHUSA

Kon JIMCuuIIIMHEL, NPEIIECTBYIOIINE IUCHUILINHE Cemectp
JCLUTUTAHBI «CTpoeHue BelecTBa

b1.0.11 Maremaruka 1,2
b1.0.15 dusnka 1,2
b1.0.14 HNudopmatuka 1,2
51.0.06 Heopranudeckas xumust 2,3
b1.B.06 KBanrtoBas xumus 4

Tabiuua 2.2.

CBs3b JAUCHHUITJIMHBI ((CTpOCHI/Ie BEIECTBA» € NOCJIEAYWOIIMMHA AUCHUMIIVIMHAMH M
CPOKH MX U3YyUYCHUHA

Kon JlucuuninuHel, creAyoolue 3a JAUCHUIUTMHOU Cemectp
JUCITATIIAHBI «CTpoeHue BEMIECTBAY

b1.0.07 Opraandeckast XUMUs 6,7

51.0.08 dusnyeckass XUMUS 6,7

b1.0.26 dusnyeckre METOELI UCCIIEIOBAHNUSA 6

51.0.20 XUMUYECKHE OCHOBHI OMOJIOTHUECKUX MTPOIIECCOB 7

b1.B.07 BricokoMoekynsipHble COeAMHEHUS 8
b1.B.[1B.03.01 Kommongnas xumus 8




b1.B.JIB.06.01

Teopernueckre OCHOBBI HEOPraHUYECKON XUMUHU 8

B pe3yJbTaTe 0CBOCHUA NTUCHUIIJINHDBI oﬁyqamumﬁca HOJIZKCH:

e 3HaThb:
- OCHOBHBIE TIOHSITUS] TEOPETUUYECKON U MPUKIATHON XUMUU;

- OCHOBHBIE MOJOXEHUS Kypca «OO0IIast 1 HeOpraHNIECKast XUMHUS.
- OCHOBY Teopuilt MO;
- OCHOBHBIC THITHI B3aUMOJICHCTBHI B BEIISCTBE

e YMeThb:
- HCTIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- IPUMEHATH Pa3JIMYHbIC TEOPUU U1 PELICHUS IIOCTABICHHOW 3a1a4H;
- U300paxaTh CTPYKTYPY Pa3IMUHBIX BEIIECTB;
- COCTaBIATH (HOPMYITY MO HA3BAHUIO U HA3BaHUE O CTPYKTYPHOH dopMmyIie;

- OOBSICHATH Ha KQUECTBEHHOM YPOBHE B3aUMOCBSI3b CTPOCHHS I CBOMCTB MOJICKYI.

¢ Biaaaern:
- MPOCTPAHCTBEHHBIM MBIILICHUEM;

- OCHOBHBIMHU ITOHATHUAMU XUMHU,

- HaBBIKAMU MTOMCKA U 00pabOTKH HH(MOpMAIUK;
- IPE/ICTABIICHUSAMH O XUMHYECKUX B3aUMOJICHCTBUSX.

3. KOMIIETEHIIMHU OBYYAIOLIETIOCsl, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCHUAIIJIMHBI

[Ipouecc wu3yyeHHS] OUCHMIUIMHBI

HampaBjieH Ha (QopMUpOBaHUE DJIEMEHTOB

cienyromux komnereHuuid B coorBeTrcTBUM ¢ PI'OC BO u OIIOII BO no nanHomy

HAITPpaBJICHUIO ITOATOTOBKHU:

Kon HanmenoBanue HNuaukarop B pe3yabTarte ocBOeHMs
KOMIIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHMILIMHBI 00yYalomuiica
Hu KOMIIeTeHIIN U HOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHIUNCEHUA
YK-1 Cnocoden YK-1.1. 3HaTh:

OCYLIECTBJIAAITh TOMUCK,
KPUTHYECKHI aHAJIN3 H
CHHTe3 HWH(pOpPMALUH,
NMPUMEHATH CUCTEM-
HbIi moAXo0A aJsl pe-
IICHUS TOCTABJIEHHBIX
3amay

AHanmuzupyeT 3ajady,
BBIIENSAA €€ 0a30BbIE
COCTAaBJISIOIIHNE;

YK-1.2.
Omnpenensier, UWHTEp-
npeTUpyeT W paH-
KUPYET uHpOpMa-

= TIOHATHUC U KJ'IaCCI/I(i)I/IKaHI/ISI
CHCTEM;

- CTPYKTYPY ¥ 3aKOHOMEPHOCTH
(YHKITHOHUPOBAHUS CHCTEM;

- OCOOEHHOCTH CHCTEMHOI'O
MO/IX0/1a B HAYYHOM MTO3HAHUH;

- TIOHATHE O CHCTeMe, e¢

Mo, TpebyeMyro s | HessiX,  3agadax M OoOIIux

pelleHuss TOCTaBJICH- | NPUHIUINAX;

HOU 3a/1a4H; - OCHOBHBIE  TEXHOJIOTHHU
YK-1.3. nmowcka u cbopa nHpopMaIuH;

OCyIIECTBIISET TIOMCK - (opmaTel  mpeACTABICHUS

UH(pOpMaLUK s | “HGOPMAIIUU B KOMIIBIOTEPE;
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perieHus MOCTaB-
JICHHOW 3amayd 110
Pa3IUYHBIM THIIAM
3aMpoCoB;

YK-1.4. IIpu

o0pabotke wHpOpPMA-
OUH OTIHYaeT (aKThl
OT MHEHUH, HHTEpIIpe-
TalWi, OIIEHOK, (hop-
MHUpPYET COOCTBEHHBIE
MHEHUSI U CYXICHUS,

apryMEHTHPYET CBOU
BBIBOABI U TOYKY
3peHus;

YK-1.5
PaccmarpuBaer u
npeasiaraet BO3-

MOJKHBIC BapI/IaHTbI pe-
IIEHUSI TIOCTABJICHHOM
3aJa4M, OLICHHBAsT MX
JIOCTOMHCTBA M HEJIOC-
TaTKH.

- TIpaBWIa  UCIOJb30BAHHS
CPEJICTB CBSI3H;

- MH(QOPMAIIMOHHO-TIOUCKOBBIC
CUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBIICHUS
ToucKa nH(OpMaITHHy;

- TEXHOJIOTHIO CHCTEMaTH3aIl|H

MOJy4eHHOH HH(OpMAaIny;

- CmocoOBl  CTAaTUCTHYECKOW
00pabOTKM  JaHHBIX, TpPEACTaB-
JCHHBIX B Pa3IMYHBIX H3MEpH-

TENBHBIX  MIKaJax |
HOJTYYCHHBIX PE3yIbTATOB;

- BUABL U (GOpPMBI PabOTHL ¢
MeJaroru4ecKom u Hay4HOH
JIUTEPATYPOK;

- TpeOoBaHUA K O(hOPMIICHHUIO
oubnuorpaduu (CrUCKa JIUTEpaTy-
pBI).

Ymersn:

- pabortarb ¢ wuH(pOpMaIHEH,
NPEACTABICHHON B Pa3IMYHOU
opme;

- oOpabaTeiBaTh  JaHHBIC
Cpe/icT-BaMHU CTaH/IapPTHOTO
MPOrpaMMHOTO 00eCTIeUeHUS;

= CHUHTE3UPOBATH
WHPOPMAIIUIO, TPE/ICTaBICHHYIO B
Pa3IMYHBIX HCTOYHHUKAX; -

aHaJIn3

- BBIOUPATDH HUCTOYHHUKHU
WHPOPMAIUH, aJIeKBaTHbIE
MIOCTaBJICHHBIM 3a/1a4aM u
COOTBETCTBYIOIIHE HAay4YHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIIATh TIOWCK
nH(pOpMAITUY;

- WHTEPIPETUPOBATH u
paHXHpOBaTh WHPOpMAITHIO,
Tpedyemyo iV} penieHus
MOCTaBJICHHOH 3aJ1auu.

Baapern:

- IEPCOHAIBHBIM KOMITBIOTEPOM
Y TIOMCKOBBIMHU CEPBHCAMU;

- METOJMKaMu  aHAIUTHKO-
CHHTETHYECKOM 00paboTku
UHpOPMaLUH u3 Pa3NUYHbIX
WHPOPMAITMOHHO-TIOMCKOBBIX
CHCTEM (mpeamerun3zarus,
AHHOTHPOBaHHE, pedepupoBaHue).

Obwenpogheccuonanvrvle KOMHEMEHYUU U UHOUKAMOPBL UX 0OCHIUICEHUS

OIIK-3

Cnocooden
NMPUMEHATH PACYETHO-
TeopeTnyec-Kue
MeTOAbI I H3y4YeHHsd

OIIK-3.1.3naer
OCHOBHBIC METOPbI,
CHOCcOOBl M CpeacTBa
NOJTyYCHUS], XpaHCHHS,

3HaTh: COBpEMEHHBIE
NpeJCTaB-IeHHsT O CTPOCHHH W
CTpYKType Be-1eCTBa,

TCOPCTUYCCKUEC OCHOBLI pacyeTa U

CBOMCTB BemeCTB M | OOpa0OTKH pe3yibTa- | METOJBI IKCTIEPUMEH-TAITBHOTO
NPOILECCOB c HX | TOB HAYYHBIX OKCIIEPU- | OMpEENCHHUsS (HUIUKO-XUMHUSCKUX
y4yacTHeM c HC- | MCHTOB C TIOMOIIBIO | XapaKTePUCTHK HCCIICTyEMBIX
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NMOJIb30BAHUEM COBpe-
MEHHOM BBIYHCIH-
TeJbHON TeXHUKH

COBpPEMEHHBIX KOM-
MBbIOTEPHBIX TEXHOJIO-
ruu

OIIK-3.2
[Ipumensier TeopeTu-
YeCKHe H  MOIydM-
MUPUYECKUE  MOJIETHU

IpU  peIlIeHUH 3aaad
XHMHUYECKOW HaIpas-
JIEHHOCTH;

OIIK-3.3.Ymeer
MoJTy4aTh U 00padaThI-
BaThb pe3yJlbTaThl Ha-
VUHBIX ~ 9KCIIEPUMEH-
TOB C IOMOIIBIO COB-
PEMEHHBIX  KOMIIbIO-
TEPHBIX TEXHOJIOTUH;

OIIK-3.4.Bnageet
METOAaMH  PErucTpa-
UK ¥ TPOrPaMMHBIM
obecreueHreM ISt
00paboTKU pe3ynbTa-
TOB HAy4YHOTO OJKCIIe-
pUMEHTA.

COCMHEHUN B 3aBUCHMOCTH OT HX
CTPOEHUS U CTPYKTYPHI.

Ymersn: [IPUMEHSATH
TEOpeTUIecKue u oJy-
OMITUPUYCCKUE MOAenu U (WJIH)
METOABl TP  pEIIeHHWH  3ajgad

npodeccnoHaNbHOM ACATEIbHOCTH;

- HUCIIONb30BaTh COBPEMEHHOE
mporpaMMHOE  OOeCIeueHne |
CHeLUaIM3UPOBaHHbIC 0a3bl JlaH-
HBIX TIPH PEHICHUH KOHKPETHBIX
(U3NKO-XUMHUECKUX 3a/1a4.

Baagers:

- HaBBIKAMHM HCIOJIb30BAHUS
CTaHJAPTHOTO MPOrPaMMHOTO
obecrieyeHust JUISt peleHus
mpo(heCCHOHANIBHBIX 33/a4 (B TOM
quCIIe, VTS 00paboTKH
9KCIEPUMEHTAIIBHBIX ~ PE3yIbTATOB,
MAaTeMaTU4Y€CKOTo MOJACIMPOBAHUA
nporeccoB W OOBEKTOB Ha 0ase
CTaHJAPTHBIX MTAKETOB, PUKIIATHBIX
MPOTPAaMMHBIX KOMILJICKCOB H T.JI.).

Hp0¢eCCMOHaJleble Komnemenyuu u unoukamopbl UX 00CMUICEHUA

K-1

Cnocoden
NMPOBOAUTh  HAyYHbIE
HCCJIeI0BAHUSA o
chopmMyIMpOBaAHHOM
TeMaTHKe M MOJY4YaTh
HOBbI€ Ha-y4YHbIE H
NMPUKJIATHbIE
pPe3yJbTaThl.

NK-1.1. JemoHCcTpHpY-
€T 3HaHMWSA OCHOBHBIX
METO/IOB 00paboTKH
XUMHYECKON wuHDOpMa-
oMM u TpeOOBaHHH K
OTYETaM H IIPOEKTaM;
HazHaueHWs Haubosee
pacnpoCTpaHEeHHBIX
CpPE/ICTB aBTOMATU3aINU
WHPOPMAIMOHHON  Jiesi-
TENILHOCTH, Ha3HAYCHUS
u  ¢(yHKOIMM omepany-
OHHBIX CHCTEM;

MK-1.2. Ucnonp3yer
COBpPEMEHHBIEC METOIBI
JUTSL PEIIICHUS] XUMHYEC-
KUX 3a7ad, paboTaeT C
0Oa3zaMu JAHHBIX B KOM-
MBIOTEPHBIX CETAX;
HCIIOJIB3YET MOJTyUYeH-
HBIE 3HAHUS )11 00pa-
OOTKH XUMHUYECKON WH-
(hopMaIruu u cocrasie-
HUA OTUCTOB U ITPOCK-
TOB; UCIIOJIB3YeT 0a30-
BbIC 3HAHUS B 00JIACTH
€CTECTBEHHBIX HAYK MPH
peleHnH 3a/1a9
XUMHYECKOTO MPOduIIs;

3HaTh:

- OCHOBHEIE
00paboTKH XUMHYECKOM
uHpopManu u  TpeboBaHU K
OTYETaM M IPOEKTaM;

- Ha3HAYCHHS Hanboee
pacrpocTpaHeHHbBIX CpeJCTB
aBTOMAaTH3aMH WH()OPMAIIMOHHON

METOO0B

JIeSITEJIbHOCTH, Ha3HA4YeHUsI WU
(YHKIUH OTIEPAIIMOHHBIX CUCTEM.
YMeTh:

- HCIIONB30BAaTh COBPEMEHHBIC
METOABI ISl PEIICHUS XUMHUYECKUX
3aja4; - paboTaTh ¢ 0a3aMu JaHHBIX
B KOMITBIOTEPHBIX CETAX;

- HCIIONB30BaTh  IOJyYCHHBIE
3HaHUSA UI1 00pabOTKN XUMHUYECKOH
WHPOpPMAaMM M COCTaBJICHUS
OTYETOB U IIPOEKTOB;

- UCIIOJIb30BaTh  0a30BbIE
3HaHWsS B 00JAaCTH eCTECTBEHHBIX
HayK Tpd  pELIeHHH  3ajad
XUMHUIECKOTO TIPOHIIS.

Biangers:

HABBIKAMHU WCTIOJIb30BaHMUS
NprOOPETEHHBIX 3HAHUKA W yMEHHH
B TPAKTHYECKOH JEATENbHOCTH H
IMOBCEIHEBHOM KH3HM,

- HaBbIKaMH 3¢ PEeKTHBHON




IIK- 1.3. Bmaneet
HaBBIKAMHM  HCIOJIb30-
BaHUS TMPUOOPETCHHBIX
3HAHMM W yMEHUH B
MPaKTUYECKOU JIesITENb-
HOCTH U TIOBCEIHEBHOMN
JKU3HUY; HaBBIKAMHU
3¢ (EeKTUBHON oOpraHu-
3aMM  HUHJUBHIyallb-
HOTO nH(OPMAITUOH-

HOT'O MPOCTPAHCTBA!
s pexTuBHOTO TpHUME-
HEHUSA nHpopMaIm-
OHHBIX  00pa3oBaTellb-
HBIX pecypcoB B

y49e0HOU JIesATENbHOCTH,
co3manus 0a3 [JaHHBIX,
IIPUMCHCHUA METOO0B
MaTeMaTHYeCcKOro  Mo-
JICIUPOBAHUS I pe-
HICHUS] TIPOQEeCcCHOHAIB-
HBIX 3371a4; METOJaMHu
CTaTUCTUYECKOMN
00paboOTKH PE3y/IbTaTOB
IKCTIEPUMEHTATBHBIX
WCCIIEAOBAHUMN.

OpraHH3aIuu VHIWBUIYaEHOTO
WHPOPMAITMOHHOTO TIPOCTPAHCTBA!
3¢ (heKTUBHOTO puUMe-HEHUS
MH(GOPMAITUOHHBIX

0o0pa3oBaTeNbHBIX  PECypcoB B
YUeOHOW JIeSATENBHOCTH, CO3JIaHUS
0a3 NaHHBIX, MPUMECHCHUS METOJOB
MaTEeMaTHYECKOTO MOJICITUPOBAHUS
JUISL  pelIeHUs] TPOQeCcCHOHATBLHBIX
3ajay;

- METOJAaMH CTaTUCTHYCCKOM
00paboTKM pe3ynbTaToOB 3JKCIIEPH-
MEHTAIBHBIX HCCIICAOBAHHH.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHON PABOTHI

Taoauua 4.1.

O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI

Buj yueOHoit padoThl Bcero yacos 5
cemecTp
OO01mmas TpyI0eMKOCTh TUCITUTUTHHBI 180 180
AynUTOpHBIE 3aHATUS 118 118
Jlexknuu 54 54
[IpakTHueckue 3aHATUS 64 64
CamocrosrenbHas padota ctyneHtoB (CPC) 35 35
Kontponb 27 27




5. COJEP) KAHUE JUCHUILIUHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHX KOJIMYECTBA
AKAJJEMUYECKHX WINH ACTPOHOMUYECKHUX YACOB U BHUJOB YUEBHbBIX
3AHSITUI

Tabauna S.1.
5.1. CTpyKTypa u cofepKaHue TUCHUTITHHBI

OO01mas Tpy10eMKOCTh JUCIUITIMHBI COCTABIISIET 5 3a4eTHBIX eauHuIl, 180 4acos.

Buabl yueOHoii padoThl, ®opMbl TEKYILIEr0
Pasznen § BKJIIOYas KOHTPOJIA
Ne JcuMnInHbI a 2 CaMOCTOAITEIbHYIO PaGoTy ycneBaemMocTH (no
n/ 5 = CTYJAEHTOB H Helenam cemecmpa)
n = ; TPYA0EMKOCTH (B 4yacax) dopma
C 3 MPOMEKYTOYHOM
) aTTecTalMH (10
= cemecmpam)
JeKIHsl | TPAKT. | caMm.p.
OCHOBHBIE THIIbI
B3aUMOJICUCTBUH B
1 | Bemiectse. 5 1 2 2 2
ArperatHble
COCTOSIHUSI BEILIECTBA
Opoutanu
o | HEKIACCHYECKHX 5| o 4 5 9
OpPTraHUYeCKUX
CTPYKTYP
ITonus ipuyeckue
3 | opraHuyeckue 5| 3 4 2 2 TecToBbII1 KOHTPOIIb
MOJICKYJIBI i HOHBI
Teopus
4 | KpUCTaNINYECKOTO 5| 4 2 2 2 TecToBbIIl KOHTPOJIb
OJIs
MO
5 | KOOpIUHAIIMOHHBIX 5 5 3 2 2
COEeTUHEHNN
6 Hpasrra 5| 6 3 4 2 TecToBbIil KOHTPOIIb
3JIEKTPOHHOI'O cUeTa
Hedbopmarun
7 | KOOpJIMHAIIMOHHBIX S| 7 3 4 2 TecToBbIil KOHTPOIIb
MOJINAAPOB
8 Crpoenue doparios u 5/ 8 3 4 2 TecToBBI KOHTPOJTH
KapOOpaHOB
9 Merauoconep:xaiue 5 9 5 4 2
KJIaCTEphl
CtpyKTypHO
10 | mexxectkue mosekynsl. | 5 | 10 4 4 2 TecToBBIi KOHTPOJIH
OCHOBHBIE TUIIBI




CTPYKTYPHOI
HEXECTKOCTHU

MexMoJIeKyIIpHbIe 11,

11 .
B3aUMOIECHUCTBUA 12

3 4 2 TecToBbIil KOHTPOJIb

Paznuynbie popmbl
MOTECHIIUATBHBIX
12 | dynkmuii s mapueix | 5| 13 3 4 2
MEKMOJICKYISIPHBIX
B3auMOJICUCTBUHI

Crpoenue KUAKOCTeH

13
1 aMOp(HBIX BEIIECTB

Crpoenue me3odas.
14 | Metozsl U3y4deHus 5| 15 3 4 2

CTPYKTYpbI Me30(a3

Crpoenue
KpHUCTAJIJIOB.
Kpucrannnueckas
pemieTka u
KpUCTAIIIMYECKast

CTPYKTYpa

15 5| 16 4 6 2 TecToBBIN KOHTPOJIL

PeanbHble nOHHBIE
16 | xpucramiel. Monnas 5| 17 2 4 2 TecToBbIil KOHTPOJIb
POBOAUMOCTb

CrpoeHue MeTasIoB.
17 | 3onHas Teopus 5| 18 3 4 2
METAJIOB

IToBepxHOCTH
KOHJIEHCUPOBAHHBIX
¢da3. OcobeHHocTn
18 | ctpoenus 5| 19 3 4 1 TecToBbIIl KOHTPOIIb
MIOBEPXHOCTH
KPHUCTAJJIOB U
KUJKOCTEN

HUTOI'O: 54 64 35

5.2. Copep:xxkanue AucuumiInnbl «CTpoeHHe BelIeCTBa»

1. OcHOBHbBIE THIBI B3aWMOJICHCTBUI B BeIIECTBE, MX MOPANOK (cialble, CHIIbHBIE,
AJIEKTPOMAarHUTHbBIE U IPAaBUTAIIMOHHBIE). ArperaTHble cOCTOsIHUS BetlecTBa. O030p BayKHEHIINX
HKCIEPUMEHTAJIbHBIX METO/I0OB M3yueHHUs CTpoeHMs BelecTBa. CkaHUpYIOLash TYHHENbHas U
ATOMHO-CHUJIOBAsI CIEKTPOCKONHH. DEeMTOCEKYHAHAS CIEKTPOCKOIIHS.

2. OpOuTanu HEKJIACCHYECKUX OpPraHMYeCKUX CTPYKTyp. MoH MeToHus CH>*. MO
LUKJIAYECKUX  HANpsDKEHHBIX  CTpykTyp. Ilupammpan, xarumon Masamyne. Ilpasuna
JNEKTPOHHOTO CYETa Ul MUPaMHUAAIbHBIX cCUCTeM cummeTpun Cnyv.

3. Ilonuaapuyeckue opraHMveckue MoJieKysbl U MoHbl. Tena Ilnatona m Apxumena B
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OpraHUYEeCKON XUMHUH. TpexmMepHas apoMaTUIHOCTh. DyepeHsl. YTIIepoaHbIe HAHOTPYOKH.

4. Teopust kpuctamumyeckoro nois (TKII). Pacmennenne d-AO 1meHTpaabHOTO HOHA.
KonuuectBenHas oneHka paciuerneHuil. Crnekrpoxumudeckuil psa. Komiiekebl CUIbHOIO U
cnaboro moseri. TKII w MarHuTHbIE CBOWCTBa KOMILIEKCOB. OHEPIrHs CTaOMIM3alud
KPUCTAJUIMYECKUM TIOJIEM.

5. Ilpumenenue Teopun MO 111 onuMcaHus 3J€KTPOHHOTO CTPOEHUSI KOOPIMHAIIMOHHBIX
coeauHeHuil. MO KOOpIMHAIIMOHHBIX COSAWHEHHH C JIMTaHJaMH, UMEIOIIMMHU G-opOouTamun. MO
KOOPJMHAIIMOHHBIX COSAMHEHUH C JIMTaHAaMU, UMEIOIIUMHU G- U T-OpOUTAIIH.

6. I[IpaBwiia snektponHoro cuera: 18 €, 16 €, 14 €. Konuenmus n30100aapsHO aHAJIOTHH.
Aroctrueckasi cBsi3b. CpaBHEHHE BAKHEHIIMX SJICKTPOHOIKBUBAICHTHBIX (ParMeHTOB H
MOJIEKYIIL.

7. JedbopMmariuu KOOpAMHAIMOHHBIX ONudApoB. D dektsl SAna-Temnepa. Teopema SAna-
Tennepa. DxcriepuMeHTaNbHbIe posBieHus dpdexToB Ana-Temnepa.

8. Crpoenne OopaHoB u kapbopanHoB. OpOutanu nubopana. KpuTuka KOHLENIIHH
ANIEKTpOHHOTO nedunura. Jlemprasapuueckue cTpykTyphl. Kiozo-, Humo-, apaxHo-, Tugo-
CcTpyKTyphl. [IpaBuna anekTpoHHOro cuera Yasiza.

9.  Meramnoconepxkamue  knactepel.  Krnaccudukamums — kmactepoB.  IIpaBuio
s dexTuBHOTO aroMHOTO HOMepa (DAH). 3HaueHNE KIaCTEPOB JIsl HAHOXHUMUU.

10. CtpykTypHO HeXecTKHEe MOJeKyJbl. OCHOBHbBIE THUIbl CTPYKTYPHOM HEKECTKOCTH.
[TomuronHble meperpynnupoBku. llMpamupanbHas W IUIOCKas MHBepcus. TeTpasapudeckas
UHBEPCHUS TETPAKOOPAMHUPOBAHHBIX CTPYKTYp. [Ipobiema miaockoro moiaMKoOpAMHUPOBAHHOTO
aroMma yriepopa. [lceBgoBpamienue beppu.

11. MexMonexyIsipHbIe B3aUMO/ICHCTBUS. [Tpubnmxennoe OIMCaHHUE
MEXMOJIEKYJIIPHBIX B3aUMOACHCTBUM B DPa3psDKEHHBIX ra3aX KakK CYMMBl JHCIEPCHOHHBIX,
OPUEHTAIIMOHHBIX U MHYKIIMOHHBIX B3aUMOJeiCcTBHI. Ban-nep-BaanbcoBsl cHIIBL.

12. Pasnuunble GOpMbl MOTEHUUATBHBIX (DYHKUIMNA IS HApHBIX MEXKMOJIEKYIISPHBIX
B3auMoiecTBui. Crienududeckre MeXKMOJICKYIISIPHBIE B3auMOoAeCTBUA. BomopoaHas cBsI3b, ee
tunsl. Knatpatel. Kinaccuduxkarus knatpatoB. [IoHsATHE 0 CylTpaMosIeKyIsIpHONH XUMHUH.

13. Crpoenue xuakoctel M amMOp(HBIX BelecTB. MrHOBEHHass M KoJieOaTelnbHO-
yCpeIHEeHHasl CTPYKTYypa >KUAKOCTU. AcCCOLMAThl U KIACTephl B KUAKOCTIX. DIyKTyaluun U
KoppemsionHele  ¢yHkuuu. Crneuuduka amopdHoro cocrossHus. [IpaBuna 3axapuaceHa.
[Tonsitue o cBepx- u cyOKkpuTHYecKUX (uronaax. [[pHHIMIIBI 3€71€HOM XUMUU.

14. Crpoenue wme3opa3. Meronbl H3y4eHUS CTPYKTYpbl Me30(a3. IUIACTHYECKHE
KpucTayibl. JKuaKue KpucTaibsl (HEMaTUKU, CMEKTHKH, XOJIECTEPUKH, TUCKOTHKH).

15. Ctpoenue kpucramioB. Kpucramimueckasi pemeTka U KpUCTaUIMYEeCKasi CTPYKTypa.
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Teopema J[lenone. TpancnsuuonHas cummetpus. Krnaccudukamus kpucramuioB mo benony.
ATOMHBIE, HOHHBIE, MOJICKYJISIPHBIC U JIPyTUE TUIBI KpUcTauioB. DOHOHHBIN CHEKTP KpUCTasUIa.
KBasukpucramisl. [Tapkers [lenpoy3a u Makkes. DHeprun KpUCTAIIIMYECKUX PELIETOK.

16. PeasibHbie MOHHBIE KpUCTaLibl. oHHAs mpoBoauMocTh. CynepuoHHbIE TPOBOAHUKHI
(CHUII). Cernero-, mupo- u mbe3odnekrpudeckue 3¢ dextrl. [Ipobdiaema X0mM0aHOTO SIIEPHOTO
CUHTE3A.

17. Crtpoenue metamioB. 3oHHas Teopusi metaioB. Dynkumu broxa. IlnotHocTh
cocrosiuuii. IloBepxHocts @epmu. Ilonarne o 30Hax bpunmosna. CBepXmpoBOIUMOCTD.
KsanToBsii adpdexr Xosmra. CrutaBel MetamuioB. [IpaBuino FOM-Pozepu.

18. TloBepxHOCTh KOHIEHCUPOBAaHHBIX (a3. OCOOEHHOCTH CTPOCHUS ITOBEPXHOCTH
KPHUCTAUIOB | XKuAKOCTeH. CTPYKTypa IpaHMIbl pas/esia KOHISHCHPOBAHHBIX (a3. MoJeKyisl U

KJIaACTCPhbI Ha ITIOBCPXHOCTHU. CprKTypa a,I[COp6I_II/IOHHBIX CJIOCB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B nponecce o0ydeHus HCHONB3YIOTCS TpaJULMOHHBIE O0pa30BaTeNbHbIE TEXHOJIOTMU
(JIeKIMK, CeMHMHApbI, MpaKTHUECKUe paboThl) U aKTUBHbIE MHHOBAIMOHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTHUH

1. CeMuHap B /MajOroBOM peXHME MPUMEHSETCS B OCHOBHOM IpU OOCYXIECHUU
BBICTYIIJICHUH CTYAECHTOB ¢ JA0KJIanamu (pedeparamn)

2. ['pynmoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ cOTpyAHMKaMU M PYKOBOJUTENSMU HNpO(UIBHBIX JlabopaTopuil u
HOPENNPUATHH - MOTEHIIMATIbHBIMU pab0TOIaTENISIMU BHIITYCKHUKOB.

B nienom npu uzyueHun Kypca akTUBHBIE U HHTEPaKTUBHBIE (POPMBI IPOBEICHUSI 3aHATHUI

cocTaBiAOT He MeHee 30% ayAUTOPHBIX 3aHATHH.

7. MEPEYEHb YYEBHO-METOJUYECKOI'O OGECIHEYEHUS 1J14
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS MO JUCHHUIIJIMHE

JlexIMOHHBIE 3aHATHUS MPOBOAATCS 1 pa3 Hemenmo B 00beMe 2 4acoB U 3 yaca MPaKTHIECKUX
3aHATUN B IATOM ceMmectpe. [locime OKOHUaHUs M3ydeHMsS KaKJOW TEMbl CTYIEHTBI MPOXOISAT

TCCTUPOBAHUC, COGCCGI{OB&HI/IC, BBITIOJIHAKOT KOHTPOJIBHBIC paGOTLL

7.1. IlepeueHb-y4eOHO-METOAMIECKOTO OOECIIeUEHUS sl O0yJaIOIMUXCS 110 UCITUTUTHHE:
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1977.

1. I'mnnecnu P. 'eomerpus monekyn. — M.: Mup, 1975.

2. Heit K. , Cenbun /1. TeopeTndeckast Heopranudeckast xumus. —M.: Xumus, 1976.
3. Kapaneressniy M.X. lpakun C.H. Ctpoenue BemiectBa. -M.: Boicmas mikona,
4, Kpacno K.C. Monekynbl 1 xumuueckas cBsizb. —M.: Boicias mikoia, 1977.

7.2. YxazaHus 11 00y4aromuxcs Mo OCBOCHUIO TUCITUTLTHHBI

Taoauna 7.1.

Coaeprxanue caMOCTOATEJBHOM padoThI 00y4YarOIMXCsl

\Homep Temvi/60npocyl, bIHOCUMbBIE HA CAMOCMOAMENbHOE U3YUeHUe Kon- Dopmbl padbomeol
pazoena 60
(memwvl) uacos
1. KauecTBenHbie METO/IbI ONpeACIICHUS poc- 4 cobeceioBaHue,
TPAHCTBEHHOI'O U 3JIEKTPOHHOI'O CTPOEHHSI MOJIEKYII. TECTOBBII
[IpuHumnsl kauectBeHHOU Teopuu MO. B3zanmo-nelictBue KOHTPOJIb
IIBYX opOuTaiei. B3aumoneiicTBue HE-CKOJIbKHUX
opoOutaneii pparmentoB. OpOUTaIHN CBS3€H U TPYIIII.
9 Cunrte3bl TeTpadapaHa, Ky0aHa U JOJEKadpaHa. 4
KoopaunarmonHast cBA3b. THIBI  KOOPAMHAIMOHHBIX
nmonudapoB. Teopuss ['mimecn W KOOPAMHAIMOHHBIE
coenquHeHus. KoHmenmuss rubdpuauzaldd U CTPOSHUE
KOOPJAMHALIMOHHBIX COCTMHEHUH.
3 n-Kommekcel u  metawtonieHsl. MO depporieHa. 4 CobecenoBanue,
" Mogens [proapa-Uarra-/lyHkaHcoHa. TECTOBBIN KOH-
TPOJIb
4. |TIpasuma MusTOCa. 4 CoGecenoBanue,
TECTOBBIN KOH-
TpOJIb
MeTo/Ibl UCCIIEI0BAHUS CTPYKTYPHO HEXKECTKUX MOJIEKYJL. 6 cobeceoBaHue,
S. DJIEKTpOHHAsg TMpUpOAA CTPYKTYPHOH  HEXKECTKOCTH. TECTOBBIN KOH-
CTpYKTYpHO  HEXECTKHME MOJIEKYJIbl C  BBICOKMMH TPOJIb
KOOPJIMHALIMOHHBIMU 4HUCIaMU. BHyTpeHHee BpallleHue.
TYHHEJIbHBII ~ MEXAaHU3M  I[PEBPALLEHUN  CTPYKTYpPHO
HEKECTKNX MOJIEKYJ. [IpuHIMOBEI  paboThl  J1a3epoB,
Ma3epOB U UPA3EPOB.
6. -KOMIUIEKCHI 1 KOMIUIEKCHI C IEPEHOCOM 3apsija. 4 co0eceoBaHue,
TECTOBBIN
KOHTPOJIb
7. [ukn Bopua-T'abepa. 4 cobeceoBaHue,
TECTOBBII
KOHTPOJIb
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[Tonmumopdu3M U aNIOTPONHSL. S cobeceioBaHue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

© oo Nk wdPE

10.

MPOMEXYTOYHOM ATTECTAILIUUA

Ilpumepnovie npakmuuecKkue 3a0aHUs K CEMUHAPAM
Bonpocw k cemunapckomy 3anamuio 1

IThan 3anamusn:
OCHOBBI KJIaCCUYECKON TEOPUU XUMUYECKOTO CTPOCHHUS.

Teopust XUMHUYECKOTO CTPOEHUS MOJIEKYIL.

W3omepusi, KoHpOpMALH, TAYTOMEPHSI.

[Toctpoenne MO. Pacnipenenenue snekrpoHoB Ha MO.
I'eomeTpuueckas KOHGUTYpALHs MOJEKYII.

I'eomerpus monexy, Teopust OBIIIBO I'mmiecnu.
DJIEMEHTHI U Ollepalliid CUMMETPUU MOJIEKYIL.
ToueuyHbie rpyIIB CHMMETPHUHU.

Kitacchl conpsikeHHBIX Olepanui.

3444490 T PEIIEHAS
FCOMCTpI/I‘ICCKI/IC XapaKTCPUCTHUKHU, y3JIOBaAsd CTPYKTYpPaA, IJIOTHOCTD 3JICKTPOHHOT'O

obnaka. CnuH-opOUTaIbHOE B3aUMOACHCTBHE, €r0 MPUPOJIa U BIMSHNE HA COCTOSHUS
aTOMOB U MOJIEKYII.

W3omepust BasieHTHAs U CTPYKTYpHast, KOH(GOpMaLUs U TAyTOMEPHSI.

Tomosorust MoNEKysbl, IIENb XUMUYECKOTO JEHCTBHS U TOMOJIOTHYECKHE rpadbl.
CTpyKTYpHO-HEXKECTKHE MOJIEKYIIBI

Opb6uTanbHas MoJIeNIb MOJIEKYJIbl. THITBI MOJIEKYJISIPHBIX OpOuTaeil (KaHOHNYeCKue U
nokanu3oBanHble). [nopuauzanus AO. Kinaccuduxanus MO 1o sHepruu, CHMMETPUH U
Y3JI0BOM CTPYKTYpE.

['eomerpuueckas popma Mosekyn u ee onpenencaue merogom OIIIBO.

Tomnosnorust MONeKysbl, IIeMb XUMUYECKOTO JIEHCTBUS M TOMOJOTHYECKHE TpadBbl.
CTpyKTYpHO-HEXECTKHE MOJIEKYJIBI.

DJeMeHTHI U ONepaliyd CUMMETPHUH.

YMHOXEHUE ONepalui CHMMETPUH.

[IpenOpaszoBanust MOAOOHS U KIACChI COMPSKEHHBIX AIEMEHTOB Tpynibl. UTo Takoe
IIPEJICTaBICHUE TPYIIIIbI?

CocTaBuTh NPUBOJUMOE MPEACTABICHUE METHIICHIIUKIIONPOIEeHa B 0a3nuce KOOpAHHAT
aToMOB yriepoja. 5.0npeaenTh CHMMETPHUIO KOJICOaHUI MOJIEKYIIBI
METHJICHIUKIIONPOIICHA.
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MEXIY

Bonpocel k cemunapckomy 3anamuio 2

IThan 3anamusn:
HOHHpI/I?;aI_[I/ISI BCIICCTB B CTATUYCCKUX U HepeMeHHHX BHGKTpI/I‘ICCKI/IX I10JIAX.

VYpasuenus Knaysuyca-MacorTu, Jlopeuna-Jlopentna u [{ebas- JlamxkeBeHa. MeTobl
orpezeNieHus: AUMOIbMOMEHTA.

CBs13b AUMOIBMOMEHTA CO CTPYKTYPOW U CUMMETpPUEH MOJIEKYIL.

BekTopHas cxema pacyera JUIOIEMOMEHTOB CIIOKHBIX MOJIEKYJT

BpamarensHbie 1 Kone0aTeIbHbIE COCTOSHHSL.

[TpaBwmia oTOopa BO BpamaTenbHbIX, KOJICOATEIHHBIX M KOJIeOATeThHO-BpAIIaTeIbHBIX
nepexoiax.

DNEeKTPOHHBIE COCTOSTHUSI.

3414490 JUIF PELIEHHAA
1.Yka3arb, 3aBUCHUT JIM OT TEMIIEPATYPHI MOIIPUIYEMOCTh MOJIEKYJIbI.
2.Kak u3MeHATCs 1 noyemy nossipu3anus BemecTna?
3.Kakas nmonsipu3arysi mposiBISICTCS B BUIUMOM 00JIACTH H3ITYICHUS?
4. Kakue MEeTO/Ibl ONPECIICHHS TUIOJIbMOMEHTA BaM N3BECTHBI?
5.Monexybl KaKuX TOYEUHBIX TPYIII CUMMETPUH TTOJSPHBI?
6. MonekyIbl KakKuX TOYEUHBIX TPYIII CUMMETPUU HE TOJSPHBI?

Bonpocwt k cemunapckomy 3anamuio 3
Ilnan 3auaTuA:

[TpaBuna orOopa >IEKTPOHHBIX MIEPEXOIOB MO CIUHY U Miepexoa0B Mexa1y AO u MO
pPa3IMYHON CUMMETPHH.

DneKTpOHHOKONIEOaTeTbHbIE IEPEX0/Ibl, BUOPOHHBIE TIEPEXOIBI.

Ananu3s Jlenangpa.

3444490 T PEIIEHAS

1. KakoBo ycnoBue nnsi MaTpUYHOTO JJIEMEHTa JUIMOJIBMOMEHTa OKHUJAEeMOTO
nepexoza?
2 Yro xapakTepHO [UIs BpallaTelbHOTO CIEKTpa jxecTkoro poratopa? 3.Kakosa
CUMMETpHUS
KojeOaHuil TMHEWHON u yrimoBoi Mosiekynsl AB2? 4. IlpaBuna orbGopa mepexojoB

BpalaTCJIbHbIMU, KoJIeOaTeIbHBIMHU U KOJ'IC6E[TCJ'ILHO-BpaH_IaTCJIBHBIMI/I YPOBHAMMU.

3. Uucmo koyebaTeNnbHBIX CTENEHEeW CBOIBI JUISI MOJIEKYJ pa3MYHOW TE€OMETPpUU H
CUMMET-

pHH.
4. IlpuMeHeHre Teopuu TPy CUMMETPHH Ul yCTAaHOBJIEHUS IPaBUI 0TOOpa.

Bonpocwl k cemunapckomy 3anamuio 4

IThan 3anamusn:
IToTreHManel MapHOro B3aUMOJICHCTBUS.

OyHKIUH paAuaIbHOTO pacIpeelIeHUs
THUIBI HOHHBIX PELIETOK.

ElE A

Bunpr nedextoB pemeroxk.
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5. CoOcTBeHHas ¥ MPUMECHAsSI 3JEKTPOIMPOBOAHOCTh HOHHBIX KPHCTAJLIOB.
CyrniepuoHHBIE TBEP/IbIC JEKTPOJIHUTHI.

34/144H 1719 PELIEHUA
1. KBaHTOBO-MexaHHMYeCKast HHTepIpeTays JUPPaKIUU SJICKTPOHOB U HEHTPOHOB.

2. YcnoBus tUPPaKIUU NIEKTPOHOB. HEHTPOHOB U X-JTy4eid.

3. Uem oTimyaroTCs peHTreHorpadudeckuii 1 HeHTpoHorpaduIeCKUuit METOIbI
CTPYKTYPHOT'O UCCIIEIOBAHUU?

4. MOXHO JH Moiy4ath GYHKINUU HAPHOTO pacipeieleH sl peHTTeHOrpaduuecKuM
MmeTonoM?

5. Kakyro cTpykTypHYIO HHPOPMAIIHIO MOXKHO MOJIY4aTh U3 MapHBIX (PyHKINN
paznuaIbHOrO paclpeesieHus

6. OmnpenenuTh THII MAarHETU3MA JUTSI YKa3aHHOTO aTOMa, HOHA, MOJICKYJIbI.

7. Yxa3zaTh THI KBaHTOBBIX IIE€PEX0JIOB, JICKAIIUX B OCHOBE HEKOTOPOTO CIEKTPATIBHBIX
meTon0B SIMP u OI1P. Ykazate 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, O KOTOPBIX
MO>KHO MOJIYYUTh HUH()OPMALIHIO 331aHHBIM

Bonpocwt k cemunapckomy 3anamuio 5
IThan 3anamusn:

1. Crpykrypa xxunkocrei.

2. CTpyKTypHBIEC TapaMeTpHI.

3. Mogenu cTpoeHus.

4. O06o00uIeHre NOTEeHIIMAIO0B TApHOT'0 B3aUMOIEHCTBUSA, MOTeHIHan MH.
3AJAYH JIUIA PEIHEHHA

1. Kak nomnyuaroT CTpyKTypHYIO HH(POPMAILIHIO O KUAKOCTIX?

2. Kaxume Mozenu CTPYKTYpPBI JKUAKOCTEH BaM M3BECTHHI? KBa3uKpucTaImIMuecKue MOIeIH
CTPOEHHS JKUJIKOCTEM.

3. Mogxenu cBoO0OIHOTO 00BEMA.

4. Onuuure U3BECTHHIE MOTEHIMAIIBI TAPHOTO B3aUMOJECHCTBUS, IPUTOAHbBIE JIJISl OTIHCAHU S
KUJKHUX CUCTEM Pa3IuYHOU IPUPOLBI.

Ilpumepwt 3a0anuii KOHMPOJIbHLIX pAGOM

Konumponvnan paboma 1
1. Onpenenute TUNT XUMUYECKON CBS3U B BelecTBax, popmMyinbl KOoTopbix: CoHy, Bry, K3N.
Hanummre ux snexTpoHHbIe (HOPMYIIHL.

2. Kakas n3 xummnyeckux cesaseii: H — Cl, H—-Br, H — I, H — P, H — S — aBistercsa Hauboee
noJsipHON? YKaXuTe, B KaKyl CTOPOHY CMEIaeTcsl oOmiasi 3JIEKTPOH- Has IMapa B KaXIOM
cirydae.

3. Onpenenure 4uCIO G- U T- CBSI3E€H B MOJIEKYJIAX:

a) YKCYCHOTO ajbJeruaa (dTaHanis);

0) yrJIeKHucsIoro ra3a. YKaxuTe TUIbI THOpUIM3aliy aTOMOB YIJIEpOa U COOTBETCTBYIOIINE
UM BaJICHTHBIC YTJIBI B MOJICKYJIE dTaHAJIs.

4. OnpenenuTe CTENEHW OKHUCICHUS U BaJICHTHBIE BO3MOXKHOCTH 3JIEMEHTOB B MOJIEKYJaX:
CH2C|2 n Hzoz.

5. B cocraB xumudeckoro coeauHeHus Bxonar: Hatpuit (32,43%), cepa (22,55%) u
kucaopon (45,02%). BeiBeaute npocreinyio (GopMyiry 3TOro COeTUHEHUS.

Konmpononas paboma 2
1. OOGwsicaute obOpazoBaHue MoJekyiasl SiF, W WoHa SiFg® ¢ MOMOLIBIO 3JIEKTPOHHO-
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rpaguyec-
KX (hopmys. MoKeT i CyIecTBOBaTh HOH CFe> 2 [Touemy?
2. B ueM 3aKiII04aroTCs MPUYMHBI PE3KOTO Pa3Indus B CBOWCTBAX:
a) okcuaa yriaepoaa (IV) u okcuaa kpemuus (IV);
0) TUTABMKOBOM KHCIIOTHI M COJITHON KUCIOTHI? OTBET O0OCHYHTE.

3. IlpuBeaute cTpykTypHble (OPMYIBI 2-XJIOPHIpOMaHais W THApOcyidb(ara aMMOHHUS.
Vkaxure B KaXJOM U3 COCAMHEHUN XapaKTep XMMHYECKHUX CBS3EH, BAJICHTHOCTU U CTEIICHU
OKHUCJICHUS DJIEMEHTOB.

4. Ammonst BOs® | COs” , NOs umeror (opMy IUIOCKOTO TpeyronbHHKa. Kak MOXkHO
00bsacHUTH 3TOT (pakT? Kak m3mensercs miuuHa cBs3zu O — O B psagy B033‘ -- C032‘ --NO3 u
nouemy?

5. BriBenute MonekynspHyio (GopMylly YIIeBOIOpOAa, MaccoBas JOJds BoaOpoAa B
KoTopoM cocTanisieT 20%. OTHOcUTeIbHAS IFIOTHOCTH YIIIEBOA0POa 1o Bo3ayxy 1,035.

Kpumepuu OUEHKU omeema cmydenma npu 6blnOJIHEHUU KOHmpOJleOl?

paoomot
Ouenka TpeGoBanus kK 3HAHUAM
OTIIUYHO MPUBEICHBI TMOJHBbIE MPABHIbHBIE PEHICHHs, OTBEThl I'PAMOTHO
apryMEHTHPOBAHBI
XOpOIIIO JOTYIIEHbl HE3HAYUTEIbHBbIE MOTPEIIHOCTH IPU OTBETaXx Ha
BOIIPOCHI, apTyMEHTAIUs OblIa HE TIOJTHOM
YIIOBJIETBOPHUTEID B OTBETaX Ha HEKOTOPbIE BOMPOCHI JIOMYIIEHBI IpyOble OIINOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHPOBAHA WJIH apryMEHTHpPOBaHA
HEMPaBUIBHO
HEY/IOBJIETBOPHUTE otBeThl HAa 50 u Gosee % BOMPOCOB OIMIMOOYHBI, OOJBITUHCTBO
JBHO BBIBOJIOB HE apT'yMEHTHPOBAHBI WJIH apTYMEHTHPOBAHbI HEMPABUIBHO

Ilpumepnvie mecmoeswie 3a0anus no Kypcy «Cmpoenue seujecmea
IpumepHbie 3axanus Tecta Nel

1. MonHas cBS3b OCylIeCTBJ/IsIeTCS B pe3yJibTaTe:
1) o6pazoBanust 001IEH IIEKTPOHHOMN Maphl
2) mepexoja 3JEKTPOHHOM Mapbhl OT OJHOTO aromMa Ha CBOOOJHYI OpOHUTalb
Jpyroro
aToma
3) cu1 IIEKTPOCTATUYECKOTO MPUTSHKEHUSI MY MOHAMU
4) cMerieHHsl 3JIEKTPOHHOM Mapbl OT OJIHOTO aToMa K APyromy

2. JIOHOpHO-aKIENTOPHbIA MeXaHM3M O0pPa30BAHUHA KOBAJEHTHOH CBA3M
BCTpPeEYaeTcs B MOJIeKYyJIe:
1) H,0;
2) COy;
3) CO;
4) BCls.

3. B coennnenun NH3;*BF; xumnueckasi cBsi3b 0CylIeCTBJISIETCH 32 CUET:
1) oOpa3oBaHuUsI HOHHOM CBSI3H;
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2) cmapuBaHM JIEKTPOHOB a30Ta U 6opa;
3) mepexoja mapsl AIEKTPOHOB OT a30Ta Ha CBOOOHYIO OpOUTaIh O0pa;
4) cui1 MEeXKMOJIEKYJIIPHOTO B3aUMO/ICUCTBUSL.

4. Cpeau npuBeIeHHBIX MOJIEKYJ U MOHOB ONpeNeJuTe Ty, KOTOpPasi MOMKET ObITh
aKIeNnTOPOM TNpPH O00pa30BaHHM KOBAJIEHTHOH CBSI3M 1O [JOHOPHO-aKUIENTOPHOMY

MEXaAHU3MY:
1) NH;  2) APF* 3) NH* 4) H,0

5. Cpeau mnpeasiokeHHbIX MOJIEKYJ BbIOepUTe Ty, HEHTPAJILHBIA aTOM KOTOPOM
HAXOAMTCH B SP3 - rTMOpUAU3aALMU:
1) BCl;
2) H,Se;
3) BeH;
4) ZnC|2
IIpumepHbIe 3agaHus TecTa Ne2
1. Ilpn paccMOTpeHMH CHEKTPOB KAKOI0 THNA HE00XO0AMMO YYUTHIBATH NMPUHIIUAI
®panka-Konaona?
1) UK-.
2) BpalareabHbIX.
3) KP-.
4) 5IEKTPOHHBIX.

2. B kakux 00/1aCcTAX CHEKTPa MPOSIBJSIOTCA Mepexodbl Mek1y 3J1eKTPOHHBIMM,
K0/1e0aTeJIbHBIMH M BPAIIATEJIbHBIMH COCTOSTHUAIMH MOJIEKYJ ?
1) Konebarensuslie - B UK-00mactu, BpamarensHele - B Y ®-001acTH, 37€KTPOHHbIE
- B MUKPOBOJIHOBOM.

2) KonebarenpHble - B MHKPOBOJIHOBOW, OJJIEKTpOHHBIE - B Y®D-oOmacty,
Bpamiarenbubie - B UK-o6mactu.
3) Konebarensubie - B HMK-oOmactu, BpamjatenbHble - B MHKPOBOJHOBOM,

AJIEKTPOHHBIE - B Y D-001acTH.
4) KoneGatenbHble - B YdD-00macty, 3nekTpoHHble - B IK-o6nactu, BpamarenbHble -
B MHKPOBOJIHOBOH. B Momnekyne stuneHa mnpu oOiaydeHHMH YD-CBETOM BO3MOXKHBI
AIIEKTPOHHBIN Mepexo/] HAaMMEHbIIEH SHEPTHH:
3. KonebaTenbHble CIeKTPHI BOSHUKAIOT NMPH B3aUMO/1elicTBUM BelllecTBA C:

1) ramma-u3nydeHHEeM;

2) BUJUMBIM CBETOM;

3) paauoBoIHAMHU

4) UK-uznydyeHuewm,

5) Y®-uznyuyennem

4. UndpakpacHbIM CIEKTPAM NOIJIOILECHHS COOTBETCTBYIOT:
1) ayeKTpOHHBIE EPEX0/Ibl U3 OCHOBHOTO B BO30YK/IEHHOE COCTOSIHUE;
2) xonebaTenbHbIe EPEeX0Abl U3 OCHOBHOTO B BO30Y)KJICHHOE COCTOSTHHE;
3) 27EeKTpOHHBIE NEPEXObI U3 BO30YKAEHHOIO B OCHOBHOE COCTOSTHUE ;
4) BpaiateabHbIe IEPEX0/Ibl U3 OCHOBHOTO B BO30YX/I€HHOE COCTOSIHUE.

5. KomOnHanmoHHBIM paccesiHHeM Ha3bIBaeTCs paccesiHMe CBeTa:
1) 6e3 U3MEHEHHUsI YaCTOTHI;
2) ¢ yBEIMYEHUEM YaCTOTHI;
3) ¢ yMEHBIIEHHEM YacTOTHI ;
4) ¢ ”BMEHEHHUEM YaCTOTHI.
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IIpumepHble 3axanus Tecra Ne3

1. Kakum MeTOoaOM NOJYYAKT Haubojee TOYHYHW) HHpOpPMALUIO O CTPYKType

JKHUAKOCTEH?

1) HeliTpoHorpaduieckuM METOI0M;
2) PEHTTeHOBCKUM METOJI0M;
3) DnekTpoHOrpahuIecKuM METOIOM;
4) K- cCneKTpOCKONMUYECKUM METOIOM.
2. Kakumu cioco6amm onpeaesiloT CHMMETPHIO KOMILIEKCOB B JKMIKOCTAX?
1) UK- u KP- meTogamu
2) HeiitpoHOorpadM4ecKuM U peHTPOreHOrpahuIeckuM METOAaMHu;
3) MK- u Y®- cueKTpoCKOIMUYECKUMHU METOIAMH
4) DnekTpoHOrpaduIecKuM METOIOM.

3. Kakumu MerogamMm oOmnpefesilOT CTPYKTYPHble NapaMeTpbl KPHUCTALUIOB H

JKHUAKOCTEH?

1) HeiitpoHorpadudeckum METOI0M;
2) PeHTreHOBCKMM METO/I0M;

3) DnexTpoHOrpadUIeCKHM METOIOM
4) K- CIEKTPOCKONTUYECKUM METOOM.

4. KoopauHauMOHHbIE YMCJIA XapaKTePHBbI 1JIs:
1) KpucranioB v )KHJIKOCTEH;
2) TonpKo A7 KPUCTAIUIOB;
3) ToJIBKO KHUJIKOCTEH;
4) JInst 5KUAKOCTEH U ra3oB.

5. KakumMu MeToJamMH NMOATBEP KAAeTCA HAJINYME B KUAKOCTH NPOCTPAHCTBEHHOI0
ynopsiioueHust MoJiexy.Ja?
1) AudpakiioOHHBIMY;
2) CIEKTPOCKOIMUYECKUMHU
3) PedpaxromeTpuueckum;
4) AnanbKOMeTpU4eCKUM;

I(pumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka

TpeboBanus K 3HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIM OH TIyOOKO U
IIPOYHO  OCBOWJI ~ MPOTPaMMHBI  MaTepHall,  HCYEPHBIBAIOLIE,
[IOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeeT
TECHO YBSI3bIBaTh TEOPHUIO C MPAKTHKOW, CBOOOJHO CHpAaBISETCS C
3aJlayaMi, BOIIpOCAMU M JPYTMMHU BHAAMHU IIPUMEHEHMsS 3HAHUU,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPHU BHUJIOM3MEHEHWM 3a/JaHMIA,
PaBUIHHO OOOCHOBBIBAET NPUHSTOE PEIICHHE.

XOPOIIO

OlieHKa «XOpOILIO» BBICTABISECTCA CTYJIEHTY, €CIU OH TBEPIO
3HAaeT Marepuall, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTE B OTBET€ HA BOMPOC, MPABUIBHO
MPUMEHSIET TEOPETUYECKUE TOJOKEHUS MPH PEUICHUH MPaKTUYECKUX
BOIIPOCOB U 33/1a4, BlIaJiceT HEOOXOIMMBIMH HaBBIKAMHU U TIPUEMaMH UX
BBITIOJTHEHMUSL.
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YAOBJICTBOPUTCIIb
HO

OreHKa «yJIOBJICTBOPUTEIBHO» BBICTABISICTCS CTYJCHTY, ©CIH
OH WUMEET 3HAHHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro
JeTajiel, JIONyCcKaeT HETOYHOCTH, HEJAOCTAaTOYHO  IPaBHIIbHBIC
(GOpMYIUPOBKH, HAPYIIEHUS JIOTUYECKOW MOCIEA0BATEILHOCTH B
W3JI0KEHUH MMPOTrPAaMMHOI0 MaTepHajla, UCIBIThIBACT 3aTPYAHCHHS TIPH
000CHOBAHHUH OTBETA.

HCYIOOBJICTBOPHUTC
JIBHO

OueHka «HEYNOBIETBOPUTEIBHO» BBICTABIISETCS  CTYACHTY,
KOTOpBbI HE 3HAET 3HAYMTEJIBHOM YacTH MPOTPAMMHOIO Marepuaia,
JIOITYCKaeT CYIIECTBEHHbBIE OLIMOKHU, UMEET 3aTPyHEHUS MPU OTBETE Ha
BOMIpochl U oOocHOBaHMM OTBeTOB. Kak mpaBuio, oreHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTLYT
NPOJO/KUTh  OOydeHHe 0e3  JONMOJHUTEIbHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCIMIUINHE.

=

Ilpumepnvie memot pepepamos:

3HaueHME MOJICKYJISIPHBIX CIICKTPOB. O6H_IHOCTB mpupoabl MOJICKYJISIPDHBIX U

BHYTPHUMOJIEKYJIIPHBIX B3aUMOACUCTBUI. BaH-1ep-BaaJIbCOBBI CUJIBL.

Crexia

RBOooo~NoOT kWM

DNEKTPOHHOE CTPOEHUE KPUCTAIIIOB

MaruuTHble CBOMCTBA BELIECTB

CtpoeHue KUIKOU Cpeipl

ITonynpoBogHUKHM

Peanbubie kpuctaibl. TBepasie (a3bl HEPEMEHHOTO COCTaBa
Tunsl KpucTaIos

JKunkue kpucraib

0. [Tomumepsl

1. O6mue cBoiicTBa kpuctamioB. I3oMoppu3M, TBEpIbIE PaCTBOPHI

12. TedexTsl B KpUcTayIax

13. Cnennduyeckne MeKMOJIEKYIISIPHBIE B3aUMOIEHCTBHSL. THITBI KOMIUIEKCHBIX
COCIMHEHM. JJOHOPHO-aKLENITOPHBIA MEXaHU3M

14. Paznuunble GOpMBI MOTEHUUATbHBIX (PYHKIMN JUI TAPHBIX MEXMOJIEKYJISIPHBIX
B3aUMOJCHCTBUN

15. 3HaueHre MOJIEKYJISIPHBIX CHEKTPOB

16. MexmonekynspHoe B3auMoJieiicTBre

17. Ctpoenue xuakocTeit

18. OcobGenHocTH aMopHOTO BelecTBa

19. Kpucrammmyeckoe cOCTOSTHUE BEIIeCTBA

20. O6macTh KUIKOTO COCTOSHUS

Kpumepuu oyenusanus pegpepama

Ouenka TpeGoBanus K 3HAHUAM
OneHka «OTIWYHO» BBICTABISIETCS CTYJAEHTY, €clii paboTta
OTJINYHO CTyJICHTa HaIllMCaHa TPAMOTHBIM HAyYHBIM SI3BIKOM, UMEET HYETKYIO

CTPYKTYpy U JIOTUKY H3JIOXKEHHs, TOYKa 3pEHUs CTYACHTa
0o0ocHOBaHHa, B paboOTe€ NPHUCYTCTBYIOT CCBHUIKM Ha HOPMAaTHBHO-
MPaBOBBIE AKTHI, IPUMEPHI U3 CY1eOHOI MPAaKTUKU, MHEHUS U3BECTHBIX
yu€HBIX B JaHHOH oOmactu. CTYACHT B pabOTe BBIIBUTACT HOBHIC HJICH
Y TPAKTOBKH, IEMOHCTPHUPYET CIOCOOHOCTh AaHATTM3UPOBATH MaTEpHall.

OneHka «XOpOHIO» BBICTABISICTCS CTYINEHTY, e€ciau pabora
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XOpOoLIO HaIlCaHA TPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpPY U
JIOTHKY HW3JI0KEHHUsS, TOUYKa 3PEHUs CTyleHTa OOOCHOBaHHA, B paboTe
MIPUCYTCTBYIOT CCBUIKM Ha HOPMATHBHO-IIPABOBBIE AKTHI, IPUMEPHI U3
CyIeOHON MPAKTHKU, MHCHUS U3BECTHBIX YUEHBIX B JAHHOW 00IACTH.

OneHka «yJOBJIETBOPUTEIbHO» BBICTABISCTCSA, €CIU CTYIEHT

YJIOBJIETBOPHUTENb | BHIIOJHHI 3aJaHHUE, OJHAKO HE IMPOIEMOHCTPHPOBAT CIOCOOHOCTH K
HO HayYyHOMY aHaju3y, HE BBICKa3blBaJl B paboOTe CBOEr0 MHEHHUS,

JIOITYCTUJI OIIMOKH B JIOTHYECKOM 00OCHOBAHUHU CBOETO OTBETA.

O1eHKa «HEYOBIECTBOPUTEIHHOY» BBICTABIISICTCS, €CJIA CTYACHT
HCYIOOBJICTBOPUTEC | HC BBIIIOJHHWII 3aaHUC, WX BBIIIOJIHUII €ro CI)OpMaJILHO, OTBCTUJI Ha

JTHHO 3aJJaHHBIA BOMPOC, MPH ITOM HE CChUIANICS HAa MHEHHs YY€HBIX, HE
TPAKTOBAJI HOPMATHBHO-IIPABOBBLIC AaKTLI, HC BbICKA3bIBAJl CBOCTO
MHEHHS, HE MPOSBUIJI CIIOCOOHOCTh K aHAU3y, TO €CTh B IIEJIOM IIEJb
pedepaTa HE TOCTUTHYTA.

Hpumepuwe KOHmMpPOJ/IbHblE 60RPOCHL K IK3AMEH)

1. OcHOBHbBIE NMOHATHSI CTPYKTYpPHBIX TEOpUM: YacTHIla, B3aUMOAEHCTBHUE, CTPYKTYpa.
CTpyKTypHBIE YPOBHH, UX UEPAPXUUHOCTb. OOILIE CBOWCTBA CTPYKTYP.

2. O®usnyeckue M MaTEeMaTHYECKUE MOJIENM KaK CpEACTBO OINMCAaHUS CTPYKTYp.
OTHOCHTENBHOCTD U OIPAaHUYEHHOCTh MOJEIIEH.

3. BzaumopeiictBus B cTpykTypax. OyHIaMEHTAIbHBIC U OCTATOYHBIEC B3aUMOICHCTBUS,
UX OCOOEHHOCTH. OJIEKTPOMArHWTHBIE B3aMMOJAEHCTBUS B MEXaHMUYECKHX CHCTEMax,
AIIEKTPOCTATUYECKUE U MArHUTHBIE CHUJIBI.

4. Kitaccuueckasi TEOpHsl XUMUYECKOTO CTPOEHUS.

5. DneKkTpoHHas TEOpUs XMMHUYECKOro crpoeHus. [Ipobiema XMMHYECKOTO CpOJICTBaA.
Mognenu JIsrouca u Koccens.

6. [Tonsgpu3zaus XUMUYECKOH CBSI3U.

7. 'eometrpuyeckas popma monekyin. Teopus OSIIBO.

8. AKTHBAIUS MOJICKYIL.

9. IlocTynarenbHOE IBUKEHUE U BpalllEHUE MOJIEKYJ. BHYTpUMONEKyIspHOE IBHKEHUE
Aa5ep.

10. ITapamerpsl, ONpeAeHsAIOIIME TE€OMETPUIO MOJEKYJbI, SIEpPHBIE pPAcCTOSHUS,
BaJICHTHBIE YTJIbl, YTJIbl BHYTPEHHET O BpallleHUsI.

11. 3akOHOMEPHOCTH B PaBHOBECHBIX 3HAUYEHUSIX BAJIEHTHBIX YIJIOB.

12. HexxecTkre MOJIEKYIIbl, UX MOTEHLIUATIbHbIE (DYHKIUH.

13. IloBOpOTHBIE N30MEPBI.

14. CummeTpust paBHOBECHON T€OMETPUYECKO KOH(DUTYpaITK MOJIEKYJI.

15. OnemenTsl cuMMeTpun. OniepaTopsl CAMMETPHH.

16. DnexkTpuyecKuid AUNOJIBHBIA MOMEHT B KIACCHYECKOM TEOpPUUM M KBAHTOBOM
MexaHuke. 17. [TonspHble 1 HEMOISIPHBIE MOJIEKYJIBL.

18. IunonbHbI MOMEHT U CUMMETPUST MOJIEKYI.

19. ledbopmarusi MOJEKya BO BHEIIHEM JJIEKTPHUYECKOM Tose. MHIyIUpOoBaHHBIHI
MOMEHT U HOJISPU3YEMOCTh MOJIEKYJIBI.

20. CsBs3p [OUINONBHOTO MOMEHTa M MOJSIPU3YEMOCTH C  JAMDJIEKTPUUECKOMN
IIPOHUIIAEMOCTBIO U ITOKA3aTeJIEM IIPEIOMIICHUS.

21. MarHuTHBIE MOMEHT MU MarHUTHas BOCIPUUMYHMBOCTb MOJIEKYJIbI. JluaMarHuTHeIE U
IIapaMarHUTHBIE BEIIECTBA.

22. MarHuTHble MOMEHTHI SIIEP U AIEKTPOHOB.

23. 3eeMaHOBCKUE YPOBHU SHEPIUHU.
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24. VYcnoBue sACpPHOrO MAarHUTHOro pe3zoHaHca (AMP). Xumuueckuit cupur, ero
MHTEpIpeTaLHys.

25. YcnoBue 3JIeKTPOHHOTO TapamMaruiuTHoro pesonanca (J11P).

26. DHeprusi oOpazoBaHusl MOJEKYJT M3 CBOOOTHBIX aTomoB. llapuuanbHble SHEpruw,
SHEPrus pa3phlBa.

27. llomnas oHeprusi MOJEKYJIbl KakK CyMMa »JJEKTPOHHOM, KoieOaTreabHON U
BpalIaTeIbHONW COCTABIIAOIIHNX.

28. DnexTpoHHBbIe cocTosiHUA. [loTeHuuanbHble (YHKIUU JABYXaTOMHBIX MOJIEKYIL,
NOTEHLIMAIbHbIE IOBEPXHOCTH MHOI'OATOMHBIX MOJIEKYI.

29. KonebOanusi 1ByXaTOMHBIX MOJIEKYJ B MPUOIMKEHUH TAPMOHUYECKOTO OCHUILIATOPA.
Kunernueckasi 1 noTeHIMAIbHAs SHEPTUU KOJICOaHUH.

30. Bpamenue [ABYXaTOMHOM MOJEKYJbl COTJIACHO KJIACCHYECKOH TEOpHUH B
OpUOIMKEHNH KECTKOro poTaropa. MOMEHT KOJIMYECTBAa JABW)KEHHS M KUHETHYECKas
sHeprus BpamieHus. 31. BpamarensHsie, kojeOaTenbHbIE U ANEKTPOHHBIE CIEKTPBI MOJICKYI.
[IpaBuna or6opa. 32. MexMONEKYISIpHbIE B3aUMOJCUCTBUSI KaK CyMMa JMCIEPCUOHHBIX,
OPUEHTALIMOHHBIX U MHIYKUMOHHBIX B3aumonenctBuil. Cuibl Ban-nep Baanbca. @yHkuus
Jlenapna-/Ixxonca. 33. KBaHTOBO-XMMHUY€ECKasi TPAKTOBKAa XMMHUYECKOH CBSI3U B MOJIEKYJIAX.

34. MakpoTena, MUKpPOYacTUIIbI, HAHOYACTHIIBI. [[BOICTBEeHHAss MpHpoaa cBeTa. 3aKOH
HKBUBAJICHTHOCTH Macchl U 3Hepruu. BosHbl ne bpoinsa. Moxens MoOJeKysbpl Kak €IMHON
JUHAMHUYECKOW CUCTEMBI U3 JI€p U SJIEKTPOHOB.

35. XuMHUYeCKHe CBSI3M, WX THUIBI; BAJCHTHOCTH 3()(EKTHBHBIX aTOMOB B MOJIEKYJE,
MIOCJIEIOBATEIBbHOCTh M KPATHOCTh XUMHUUYECKUX CBSI3EH.

36. KBanTOBOMeXaHN4eCKOE OOBSICHEHNE CTPOCHUS OHOAIIEKTPOHHBIX aTOMOB.

37. OcOOEHHOCTH CTPOCHUS MHOTORJIEKTPOHHBIX aTOMOB. ATOMHBIE TEPMBI.

38. IlepeunciuTh Bce BO3MOXHBIC 3HAUCHUS KBAHTOBBIX uucenl J m MJ mis atoma ¢
YKa3aHHbIM TepMOM. OIpenenuTs OTHOCUTEIBHOE PACIOJIOKEHUE YKA3aHHBIX AaTOMHBIX
TEPMOB I10 JHEPIeTUYECKON IIKAJIE.

39. XumHueckue CBSI3M, UX THUIIBl; BAJCHTHOCTb 3()(PEKTHBHBIX aTOMOB B MOJEKYJE,
MOCJIEI0BATENBHOCTh M KPATHOCTh XUMUYECKHUX CBS3EH.

40. KBaHTOBOMEXaHHMYECKOE€ OObBSICHEHHME KOBaJIEHTHOH cBs3u. OObsICHEHUe
HanpaBlieHHOW BaneHTHOCTH. OpauHapHble, JBOHHBIE M TpOilHBIE CBs3U. Meroa
MOJIEKYJISIpHBIX opOuTanei 41. OnpeaenuTb YUCIO CTAllMOHAPHBIX COCTOSHUM, B KOTOPBIX
MO’KET HaXOAUTHCS aTOM C 3aJJaHHOW AJEKTPOHHON KOH(PUTYpaluen, UX TEPMBbI.

42. VonHas cBA3b. OHeprus HOHHOM cBs3u. llodspusanuss woHoB. BnmsHue
MOJIIPU3aLlMU Ha CBOMCTBA BEILIECTB.

43. Tunsl uW30MepUM SACPHOIO CKeseTa MoJieKylbl. CTpyKTypHass H30Mepusl.
[TpocTpancTBeHHas n3oMepus. JnHamuyeckas uzomepus MoJiekyn. BHyTpenHee BpaleHue.
44, KoopauHanoHHas CBsi3b. BojopoaHas cBsi3b, ee mnpupoaa. JIByxanmekTpoHHBIE
TPEXLIEHTPOBBIE CBSI3U C N(UIIUTOM JIEKTPOHOB.

45. PaBHOBecHasi reoMeTpHuecKkass KOH(QUrypauus MOJIEKYJN, CHOCOOBI €€ OMHCaHUs.
[TapameTpsl, onpeAensone TeOMETPUI0 MOJIEKYJIIbI, MEXbsIIEPHBIE PACCTOSHUS, BAJICHTHBIE
YIJIbl, YIJIBI BHYTPEHHETO BPALLECHUS.

46. Teopus

47. CuMMeTpus. paBHOBECHOM I'eOMETPHUYECKON KOH(PHUTypaluyu MOJEKYIbl. DIEMEHTHI
cumMeTrpun. Onepanuu cummeTpuu. TodedHsle Tpynnsl CHMMETpun. 24

48. TlpuBecTH mMpUMephbl MOJIEKYJ], TOYEUYHasl Tpylna CUMMETPUU KOTOPBIX COAEPKUT
yKa3aHHbIII HaOop omnepauuii CUMMETpPUH. YKa3aTh pPAacloIOKEHHE COOTBETCTBYIOLIUX
3JIEMEHTOB CUMMETPHUH B MOJIEKYJIE.

49. DHepreTUYeCKHe XapaKTEPUCTUKH MoJieKysd. [lapuumanbHas 3HEprus XUMHUYECKOU
cBsi3u. [locTOSIHCTBO PHEpPruil cBsi3eil OJHOrO BHJA B JIIOOBIX MoJieKynax. Pacder sHepruii
00pa3zoBaHMs MOJICKYJT TTOJIYDMITUPUICCKUMU METOIaMH (aITUTUBHAS CXEMa).

50.MHayMpoBaHHbI JUMONBHBIE MOMEHT M TOJSIPU3YeMOCTb MOJEKyJbl. CBs3b
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JUIOJBHOTO MOMEHTa M IOJISIPU3YEMOCTH € MAaKPOCKOINMYECKMMM XapaKTEepUCTUKAMH
BEIECTB (AMINEKTPUUECKON NMPOHUIAEMOCTBIO M IIOKa3aTesieM IpesomieHus). MomsipHas
pedpaxius

51. DneKTpuYeCKUi AWMOJBHBIH MOMEHT B KJIACCHYECKOM TEOpHMM W KBAHTOBOU
Mexanuke. IlosisipHbIE W HENOJspHBIE BelIeCTBA. JIMNONBHBIA MOMEHT M CTPYKTypa
MOJIEKYJIBI.

52. DneMeHTHl CHMMETPUU W OINEpaldyd CUMMETPHH. To4YeuHbIe TPYIIBl CUMMETPHUH.
JIMNONbHBI MOMEHT U CUMMETPUS MOJIEKYJIBI.

53. Tabnuupl ymMHOXKEHUs1 onepauuii cummerpun. [IpeoOpasoBanust mogobus. Kiacce
COIPSKEHHBIX 2JIEMEHTOB.

54. IlpuBoaMMbIE M HENPUBOJUMBIE NPEICTABICHUA. XapaKTepbl HENPUBOJUMBIX
IIPEJICTaBICHUHA TOYECYHBIX IPYIIII CUMMETPHH.

55. MarHuTHbIE MOMEHT U MarHuTHas BOCIIPUUMYHMBOCTb MOJIEKYJIbI. JlMaMarHuTHbIE U
IapaMarHuTHbIE BellecTBa. MaruuTHas nosispusanvs. MarHUTHBIN pe30HaHC.

56. MarautHple MOMEHTHI SJep W OJIIEKTPOHOB. YCIOBHE SIEPHOTO MAarHUTHOTO
pe3onanca. AMP. Xumuueckuii casur. CHUH-CIIMHOBOE paclleyICHUE.

57. Vcnonb3oBanue crekTpoB SIMP B CTpyKTYpHBIX HCCIIE€A0BAaHUSX.

58. YcnoBue aneKTpoHHOTO mapaMarHuTHOro pe3onanca (D11P). CBoboaHbIe paauKaibl
U pyrye napaMarHuTHble 4acTulbl U HeHTphl. G-paxTop. B3anumoaeiicTBue 3J1IeKTPOHHBIX U
AJIEPHBIX CIIMHOB.

59. [TIlomnas »Heprus MoyieKysdbl. OTHOCHUTENBHOE TMOJIOKEHHE AJIEKTPOHHBIX,
KoJIeOaTeNbHbIX U BpallaTelbHbIX YPOBHEN SHEPTUU MoJIeKybl. [lornomnienie u ucnyckanue
u3ydeHus: MosexysspHasi ClIeKTPOCKOIIHSL.

60. BpamarenpHble COCTOSHUS JIByXaTOMHOW M MHOTOAaTOMHBIX MOJIEKY1 B
NpUOIIKEHUAX JKECTKOIO U HEKECTKOro poTaTtopa. MOMEHT KOJMYEeCTBAa JBUKEHHUS U
KUHETHYeCKasi SHeprus BpaleHus. JInHeiHble MOJIeKYIbl, MOJIEKYJIbI TUIIOB CepUIecKoro,
CUMMETPUYHOTO U ACUMMETPUYHOT'O BOTYKOB.

61. OmnpeneneHue BpamaTeabHbBIX KOHCTAaHT, MOMEHTa WHEPLHH, MEXbIJEPHBIX
paccrosiauit. 62. CteneHu cBOOOABI MOJIEKYIL.

63. HopmainbHble kosie6anus. CUMMeETpHst KoleOaHHH.

64. KomebarenbHbIe COCTOSHHUS JBYXaTOMHOM W MHOTOAQTOMHBIX MOJIEKYT B
NpUOJIMKEHUAX TAPMOHUYECKOT0 M aHTapMOHMUYECKOro ocuusuiatopos. [Torennnan Mop3se.

65. UK-cmektpsl. CrekTpsl  KOMOMHAIIMOHHOTO  paccessHusA.  [IpumeHeHue
KOJIEOATENbHBIX CIEKTPOB I HMACHTH(UKAIMK BEIECTB, YCTAHOBIEHHS CUMMETPHH
MOJIEKYJI, U3Y4EHHE XUMHUECKUX PaBHOBECHUI.

66. . DnekTpoHHble cocTosHUA. Kiaccudukamus SIEKTPOHHBIX  COCTOSHHM
JBYXaTOMHBIX M MHOTOaTOMHBIX MOJEKyJ. Pa3nuuus CBONCTB MOJIEKYJl B pa3IUYHBIX
AIIEKTPOHHBIX COCTOSHUSX.

67. DnexTpoHHO-KOJeOaTenpHbIe CrieKTphl. AHanm3 Jlenmannpa. OnpeneneHne SHEPTHi
JMCCOIIMALIMU MOJIEKYJT B OCHOBHOM M 3JIEKTPOHHO-BO30YKICHHOM COCTOSHUSX. YKa3aTb
OCOOEHHOCTH CTPOEHHSI MOJIEKYJNBI, O KOTOPBIX MOKHO MOJYYUTh MH(OPMALIUIO 3aJaHHBIM
OKCIEPUMEHTAIBHBIM ~ METOJIOM (3JIeKTpoHHast crekrtpockornusd, Y®-, HUK- u KP-
cnektpockonus, AMP-cnekTpockonus u 1ip.).

68. ®wusmueckue METOJbl OIpENeNeHUs] CTPYKTYphl MOJEKYd. OJIeKTpOHOrpadus.
MounekynspHble CIEKTpsI, crieKTpbl AMP.

69. ArperaTHble COCTOSTHUS. MEXMOIEKYIIPHOE B3aUMOACHCTBHE.

70. Kpucrammmaeckoe coctossHue. OCOOCHHOCTH KPHUCTAIUTMYECKOTO COCTOSTHHSL.
HccnenoBanue CTpYKTYpbl KPHCTAIIIOB. THIIBI KPUCTAJUIMYECKUX peIIeTOK. Tumbl 1eeKToB
KPUCTAJZIMYECKUX PEHIETOK.

71. DHepreTuka HOHHBIX KpucTayuioB. Jledektsl loTTkn nu @penkens. BzaumoneiicTeue
nedextoB. [InaBnenue kpuctamioB. MI3MeHeHHe CTPYKTYPHBIX IapaMEeTPOB MPH MJIaBJICHUH.

72. Xunkoe n amoppuoe coctosinus. CtpoeHue xuaxocreil. CTpyKTypa *KHUIKOH BOJBI.
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PactBOpbI 351€KTpONUTOB. BIIMKHUNM U TPOMEKYTOUHBIN MTOPSIIOK

73. >KI/I,Z[KI/I6 KpuCTaJlllbl, CMEKTUKH, HEMATUKH, XOJICCTCPUKHU. }KI/II[KOKPI/ICTEU'IJ'II/ILICCKOC
COCTOSAHUC B KMBBIX OpTraHHU3Max.

74. OcOOCHHOCTH CTPOCHHUS IIOBEPXHOCTH KOHJACHCHPOBaHHBIX (a3. CTpykrypa
IpaHuUIIbI pa3aena KonaeHcupoBanabix as. JI9C. ancopouus [TAB.

3K3AMEHAIIMOHHBINA BUIET Ne 1

ITo nucuumiune: CTpoeHue BelecTBa

1. TlocrynarenbHOe [BMXKEHHE M BpalleHUE MOJIEKYJd. BHyTpumosnekyispHoe
JBUKEHHUE sATIEP.

2. CBs3p JUNOIBLHOTO MOMEHTa M TMOJSPU3YEMOCTH C JHUAJICKTPUUYECKOU
IIPOHUIAEMOCTBIO U NTOKA3aTeJIEM IIPEIOMIICHUS.
3. DOmneprernka wuOHHBIX KpuctawioB. Jledextsr Illortkm u  DpenHxkens.

BzaumopeiictBue nedexton. [lnaBnenune kpuctaiioB. M3MeHeHue CTPYKTYpHBIX MapaMeTpoOB
MIPH TUIABJICHUH

CocTaBUTENb JOLEHT Kuruena JI.H.
3aBenyromuii kadgenpoii, mpodeccop CanamoB A.M.
bunet yrBepxaeH Ha 3acenaHuu Kadeapbl XUMUU OT «__ » 20 T.

« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 2

IMo tucuunyimie CTpoeHue BelecTBA

1. TIlapamerpbl, ONpEAENSIONIME TE€OMETPUIO0 MOJIEKYNbI, SJEpHBIE PACCTOSHUS,
BAJICHTHBIE YIUIBI, YIJIbI BHYTPEHHETO BPaICHUSI.

2. MaruuTHbBIII MOMEHT U MarHMTHas BOCIIPUUMYHNBOCTDb MOJICKYJIBI. I[I/IaMaFHI/ITHLIe u
napaMarHuTHBIC BECIICCTBA.

3. DNeKTpUUYeCKUil JUIMOJIbHBIA MOMEHT B KIJIACCMYECKOW TEOpUHM U KBAaHTOBOIA
MexaHuke. [lonspHble W HeNoJsApHbIE BemecTBa. JIMMOJBHBIA MOMEHT H CTpPYKTypa

MOJIEKYJIBI.
CocraBurenp JOLIEHT Kutunena JI.W.
3aBenyromuii kadeapoii, mpodeccop CanamoB A.M.
bunet yrBepxaeH Ha 3aceaHuu Kadeapbl XUMUU OT «__ » 20 T.
« » 20 T.
Kputepun onieHkHn 0TBeTa HA IK3aMeHe
4-OanmnpHas TIKajga [TokazaTenu Kpurepun
(ypoBeHb
OCBOCHHS)
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OTan4Ho
(TIOBBILIIEHHBII
YPOBEHD)

Xopoltiio
(6a30BbIi
YPOBEHB)

Y 10BIETBOPUTEI
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopmMHpOBaH)

o o

[TonHOTa WM3NOXKEHUS
TEOPETUYECKOTO
MaTepuaa;

[TosnHoTa u
MPaBWIbLHOCTh
peleHust
MPAKTUYECKOTO
3aJlaHMS;
[TpaBUIBHOCTD W/WIIK
apryMEHTHPOBAHHOCT
b HU3JI0KCHUS
(mocnenoBaTeNIbHOCTh
JIEHCTBHI ),
CaMOCTOSTENIbHOCTh
OTBETA;

KynbTypa peun;

U T.].

CryaeHTOM JlaH MOJIHBIM, B JIOTHUYECKOU
MOCIIEZIOBATEILHOCTA Pa3BEPHYTHI OTBET
Ha TIOCTaBJCHHBIH BOMpPOC, TAE€ OH
MIPOJIEMOHCTPUPOBAT 3HAHUS TIpeaMeTa B
MOJIHOM 00beMe Y4YeOHOW MPOTpPaMMBI,

JO0CTAaTOYHO FJIYGOKO OCMBICIIMBACT
JAUCHUILIINHY, CaMOCTOATECIIBHO, n
HCUCPIIbIBAIOIIC OTBCYACT Ha

JONOJHUTENbHBIE  BONPOCH,  IPHUBOAMT
COOCTBEHHBIE TPHUMEPHI MO MPOOJIEMATHUKE
IIOCTABJICHHOT'O BOIIPOCa, peru
MpeUIOKEHHbIE MPaKTHYeCKHe 3afaHus 0e3
OLINOOK.

CTyneHTOM J1aH pa3BepHYThI OTBET Ha
NIOCTaBJIICHHBIA ~ BONPOC, TI/I€  CTYACHT
JIEMOHCTPHUPYET 3HAaHUs, NPUOOPETEHHbIE HA
JEKIIMOHHBIX M CEMUHAPCKUX 3aHATHAX, a
TaKXe MOJyYeHHbIE OCPEICTBOM H3yUYEeHHUS
00s3aTENbHBIX y4EOHBIX MAaTEpUAIIOB IO
KypCy, JaeT apryMEeHTHPOBAaHHbIE OTBETHI,
IPUBOJIUT IIPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIQJICHHE  MOHOJOIMYECKOU
peublo, JJOTHYHOCTh U TOCIIEI0BATEIHLHOCTD
orBeTa. OHAKO JIOMYCKaeTcs HETOYHOCTh B
OTBETE. Pemmn IIPEIIOKEHHBIE
NpakTUYEeCKUe 3aJaHusd C HeOOJbLIIMMU
HETOYHOCTSIMHU.

Crynentom JlaH OTBET,
CBUJICTEIHCTBYIONINN B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemoit JUCLUIIITUHBI,
OTJIMYAIOIIUNACS HEIOCTATOYHOW TIIyOHMHOM
U TOJHOTOW PACKPBITUA TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  ciado
chOpPMUPOBAHHBIMH  HABBIKAMH  aHaIH3a
SIBJICHUH,  TPOIIECCOB,  HEIOCTATOUYHBIM
YyMEHUEM  JaBaTh  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOAUTH MIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BJAJICHUEM
MOHOJIOTHYECKOW pPEYbi0, JIOTUYHOCTHIO H

MOCJIEe10BATETbHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJIbKO  OMHMOOK B
coJIepKaHUuU OTBETa u pereHun

MPaAKTUYCCKUX 3aJIaHUil.

CrygeHTOM JaH  OTBET, KOTOPBII
COIEPKUT PsAN CEPbE3HBIX HETOYHOCTEM,
OOHApY)XHMBAIOIINKA HE3HAHHWE MPOIECCOB
HA3y4aeMon MPEAMETHOMN obnactu,
OTJIMYAIOIIUNCA HErNyOOKUM pacKpbITUEM
TEMbl, HE3HAaHWEM OCHOBHBIX BOIPOCOB
TE€OpUH, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHalli3a SIBJIEHUM, IPOLIECCOB, HEYMEHUEM
J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI,
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c1a0bIM  BJIaJICHUEM  MOHOJIOTHYECKOM
peublo, OTCYTCTBUEM  JIOTUYHOCTH U
MOCJIENOBATEIHLHOCTH. BriBob1
MOBEPXHOCTHHI. PerieHne MNpakTHYECKUX
3a/IaHA HE BBIMOJHEHO. T.e CTyAeHT He
CIOCOOCH OTBETHTH HA BOIPOCHI JJAXKE MPHU
JOTIOJTHUTEIBHBIX ~ HABOMSIIMX  BOMPOCAX
MIPETo1aBaTelIsl.

9. YYUEBHO-METOJNMYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCHUIIJINHBI
9.1. YueOHas JiuTeparypa:
a) OCHOBHAM.
1. bepcykep U.b. DnekTpoHHOE CTpOEHUE U CBOMCTBA KOOPAMHALMOHHBIX COEAMHEHUU.

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

2. broxunnes A.W. OcHoBbI KBaHTOBOM MexaHuku. —M.: Hayka, 1976.

3 I'mnecnu P. 'eomerpust Mmonekyi. — M.: Mup, 1975.

4. Heii K. , Cenbun J1. Teopetnueckas Heopranuueckas xumus. —M.: Xumus, 1976.

5 Kapanerssny M.X. Jpakun C.H. Ctpoenue BemiectBa. -M.: Bricmas mikona,
1977.

6. Kpacnos K.C. Monekynsl 1 xumuueckas cBsi3b. —M.: Beiciias mkomna, 1977.

7. Jlep P. , Mapuann A. OpOutanbHasi CUMMETpUsi B BONPOCAX U OTBeTax. —M.:
Mup, 1976.

8. Mappen Ix. , Kerran C., Tennep k. Xumnueckas cBs3p. —M.: Mup, 1980.

9. Menemmna A. M. Kypc KkBaHTOBOWM MEXaHUKH 1Jis1 XUMUKOB.-M.: Briciias mikona,
1980.

10. Munkun B.M. , Munses P.M. Hexkmaccuueckue CTPYKTYyphl OpPTaHUYECKHX
coenuHeHuil. — Pocros-Ha-/lony: PI'Y,1985.

11. Munkun B.M., OnexnoBuu JLII. , XXnanoB FO.A. MonekynspHblid au3aitH
TayTOMEpHBIX cucteM. — PocToB-Ha-/lony: PI'Y,1977.

12. Munkun B.U. , MunsgeB P.M., Cumkun b. SI. Teopus crpoeHus Mojexy.
®enukc 1997. PoctoB — Ha- JloHy.

13. Munkun B.M. , MunsieB P.M., Cumkun b. f.. KBaHTOBass XuMusi opraHu4ecKux
coequHeHnil. Mexanusmel peakuuil. —M.: Xumus, 1986.

14, TlanmynoB E. I'. Crpoenue monexkyn. — Tsepb: TI'Y, 1995. Ilanymos E. T,
Crpoenue monekyn. —I'Beps: TI'Y, 1995.
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15. Cumkun b.4., Kneukuit M. E., I'myxoBues M.H. 3agaun o Teopun CTpoeHUs
MoJiekyi. — Poctos-Ha-Jlony: ®enukc, 1997.

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

17.  Xapruraum Y., Xaprutau M. Cummerpus rinazamu xumuka. —M.: Mup, 1989.

18. Xod¢man P. CrpoeHme TBEepAbIX Tel W TOBEPXHOCTEH: B3IJIA[ XUMHUKA —
teopetuka. —M.: Mup, 1990.

19.  Orkunc I1. KBanTel. CipaBouHuK KoHLENwid. —M.: Mup,1997.

20. Sunmupckuit K.b., Auumupckuii B.K. Xumuyeckas cBsizb. — Kues: Bumia mikosna,

1976.

0) /JAOMOJIHMTEJIbHAS:

1. AbGapenkoB U.B., bparues B.®., Tyny6 A.B. Hayana kBantoBoil xumuu. —M.:
Bricmras mikoira, 1989.

2. banbxaysen K. Beenenue B Teoputo nosist auranios. —M.: Mup, 1964.

3. bmromendensn JI.A., Kykymkun A.K. Kypc KBaHTOBOH XUMHHM W CTpPOEHHS

Mmosekys. —M.: MI'VY, 1980.

4, BBenenue B kBaHTOBYIO XumHio. —M.: Mup, 1982.

S. Bynsopa P., Xopman P. Coxpanenue opOutanpHOM cummerpuu. —M.: Mup,
1976.

6 Haptsan O.K. KBantoBas xumusa. —M.: Beicmias mikona, 1962.

7 Jbxadpge I'., Opuun H. Cummerpus B xumuu. —M.: Mup,1967.

8. Jxoncon K. Uucnennsie MeToapl B XuMuu. —M.: Mup,1983.

9 Hmutpues N.C. Monexkyibl 0e3 xumuueckux cBsazeit. —JI.: Xumus, 1980.

10.  dproap M. Teopus MOJEKYJISApHBIX OpOuTaleil B OpraHMYecKod XuMHUH. —M.:
Mup,1972.

11.  Jsarkuna M.E. OcHOBBI TeOpHH MOJIEKYJIAPHBIX opOuTtaneit. —M.: Hayka. 1975.

12. 3arpannuk P., [Tosmak P. OcHOBBI KBaHTOBOM XuMuu. —M.: Mup, 1979.

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

14.  Omnaiirep Y. CtpoeHue u quHaMuka Mojiekyir. —M.: Mup, 1982. T. 1,2.

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

16.  ®yr3unara C. Mertoa MonekynapHbIX opouTanei. — M.: Mup, 1983.
17. Xsrom J[Ix. Heoprannueckas xumus. CTpoeHHME BEIIECTBA M PEAKIMOHHAs
crmocoOHOCTh. — M.: Xumus, 1987.

18.  Ilronuke JI. KBantoBas xumus. — M.: Mup, 1976.
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9.2. UHTepHeT-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

NoookowhE

9.3. IIporpammHoOe obecnevyenune

YHuBepcutrer oOecnedeH HEOoOXOJUMBbIM KOMIUIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO
pacrpocTpaHsIeMoro MpOrpaMMHOTO 0OECTICUCHHSI, B TOM YHCJIE OT€YECTBEHHOT'O MPOU3BOICTBA.

Kaxxapiii oOyyaromuiicss B TeueHUE BCEro mepruojaa o0ydeHus: odecreueH UHIUBUIYaTbHBIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HWH(OPMAIIMOHHO-00pa30BaTEIbHOU Ccpejie
VHHUBEpCUTETa M3 JIO00H TOYKHM, B KOTOPOM HUMeEEeTCs JOCTyn K HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHeT» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter o0ecreyeH CIEeIYIOIUM KOMILIEKTOM JIMLEH3UOHHOTO IPOTrpPaMMHOIO

obecrieyeHus.
1. JlunensmoHHOE nporpamMMmHoe odecreueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusiit kommieke MMUC “Busyansnas Ctynus Tectupoanust”

1.4. AutuBupychHoe [10 Eset Nod32

1.5. CnpaBouno-tipaBoBas cucrema “KoncymapTant”

1.6. CnpaBouHo-mipaBoBasi cuctema “I'apant”

Hap;my C TpaAUOMUOHHBIMHU HU3JaHUAMHU CTYACHTBI U COTPYAHHUKU HMCIOT BO3MOKHOCTH
MOJI30BATHCS SJICKTPOHHBIMHU MMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Tabauya 9.1.
Ha3Banmue pecypca Ccpuika/nocryn

DnexTpoHHass OubnMoTeka oOHiaiiH «EmuHOE OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM pecypcamy

«O6pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

®denepasibHBIE  00pa30BaTENBHBIA  MOPTAL:  YUPEXKICHHUS, http://www.edu.ru —
nporpammel, ctauaapthl, BY 351, Tectel EID, THA

denepanbHblii  EHTP HHOOPMAIIMOHHO-00Pa30BaTEMBHBIX http://fcior.edu.ru -
pecypcos (OIIMOP)

OBC "KOHCYJIbTAHT CTYHEHTA". OnexrponHas http://polpred.com/news
OMOIMOTEKA TEXHIIECKOTO By3a

WznarenbetBo «JIaHby». DIEKTPOHHO-OHOIMOTEYHAS CHCTEMA http://www.studentlibrary.ru -

Pycckas BupTyanbHasi OnbanoTeKka http://rvb.ru —

UznarensctBo «Jlanpy». DneKTpoHHO-OMOIMOTEYHAsA cCCTEMa http://e.lanbook.com -

ExeHenenbHUK Hayku u  oOpasoBanusi FOra Poccun http://old.rsue.ru/Academy/Archiv
«AxanemMus» es/Index.htm

Hayunas snextponHas 6ubnuoreka «e-Libraryy http://elibrary.ru/defaultx.asp -

OnexkTpoHHO-OubanoTeunas cucrema IPRbooks http://www.iprbookshop.ru -

DJIEeKTPOHHO-CIIPaBOYHAs CHCTEMa IOKYMEHTOB B cdepe http://www.informio.ru
oOpaszoBanus «MHDOPMHOY
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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/

Hudopmanmonno-npaBoBas cucrtemMa « KOHCYIbTaHT-TUTIOCH CereBas BepcHsi, JOCTyIIHAa CO
BCEX KOMITBIOTEPOB B KOPHOPAaTHBHOU
cetu Uurl'y

WudopmanmonHo-npaBoBas cucrema «['apaHr CereBast BepcHsi, JOCTyIHAa CO
BCEX KOMITBIOTEPOB B KOPHOPAaTHBHON
cetd Uurl'yY

DnekTpoHHO-0nbanoTeyHas cucrema «HOpaii» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJINHBI

TpeOoBanusi K ayAuTOpWH MJsi JICKIMOHHBIX M TIPAKTUYECKUX 3aHATUH: OecurymHas
CBETJIas ayIUTOPpHUsI HA 25 MOCAI0YHBIX MECT C JOCKOM.

TpeGoBaHus K AayIMTOPHM JUI JTa0OpaTOpHBIX 3aHATHIA: naGoparopus 60-70 M° ¢
BBITSDKKOM, OOIITMM M MECTHBIM (HaJ[ IIECThIO PaOOYMMHU CTOJIAaMH) OCBEIICHHEM, KaHATN3allueH
(xosi0/1Has U ropsiuas BOja).

TpebGoBanusi K CHEMUAIU3UPOBAHHOMY OOOPYIOBAHHIO: BBITSHKHOW IIKad, XUMHUYECKH
CTOWKas pPAKOBHMHA, MIECTh JIAOOPATOPHBIX CTOJOB CO CTOMKHUM TOKPBITHEM, OJUH CTOJ
mpenojaBartens, IBEHAAAaTh J1a0OpaTOPHBIX CTYJbEB, JIOCKA, TEXHHYECKHE W aHAJTUTHUECKUE
BECHI.

Teoperuveckuii Kypc:

Jlexumu, npe3eHTanuu

KoHTposnbHbIe TeCThl — AUCKH U OyMaXKHBIN BapuaHT.

Crnicku BOIIPOCOB /17151 IPOBEACHUSI KOJUIOKBUYMOB.

Ta0muis!.

BapuanTsl 3aaHuii 17151 KOHTPOJIBHBIX padoT.

BapuanTsl 3aaHuit 17151 caMOCTOSITENbHOIN pacueTHON pabOTHI.

ook wdE

11. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOLIUXCSA ITO OCBOEHUIO
JUCIHHUIIVINHBI

Huctunnuaa «CTpoeHHe BEIIecTBa» HampasiieHa Ha GopMHupoBaHue komneTeHIui: YK-
1, OIIK-3, TIK-1.

[IpomexxyTouHas arrecTanus IpeanogaraeT K3aMeH.

[Tpuctynas K U3y4E€HUIO JUCLUUIUIMHBL, HEO0OX0AUMO B MIEPBYIO OUYepe/lb 03HAKOMUTHCS C
coJiep;kaHueM paboueit mporpammbl gucuuminHel (PITI).

Jlexuuy UMEIOT LENBI0 JaTh CUCTEMATU3MPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHHM.

[Tpu u3yyenun u npopabOTKe TEOPETUUECKOTO MaTepHaa ajisi 6akaiaBpoB HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIGKIIMOHHOM 3aHATHH MaTepual U AOMOJIHUTH €ro ¢
Y4E€TOM PEKOMEHJJOBAaHHOM 10 JAaHHOM TEME JINTEPaTyphl;

- IIPU CaMOCTOSITEIBHOM M3yYEHUH TEOPETUYECKOW TEMBI CIIENaTh KOHCIEKT, HUCIOJIb3Ys
pexomennoBanusle B PIIJ nuTepaTypHble HMCTOYHMKHM U pecypchl HMH(QOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTn « HTepHeT»

- IPU MOArOTOBKE K IMPOMEKYTOUHOM aTTECTAlMy IO MOIYJIKO HCIOJIB30BaTh MaTepHallbl
(doH/1a OLICHOYHBIX CPEJICTB.

[IpakTuyeckue 3aHATHS NPOBOIATCA C LEIBIO0 YIIyOJIEHHS W 3aKpeIUIeHUs 3HaHUM,
NOJYYCHHBIX Ha JIEKUMSAX W B MPOIECcCe CaMOCTOSTEIbHOH pabOThl HajJ HOPMATUBHBIMU
JTIOKyMEHTaMH, y4eOHOH 1 HAyYHOU JIUTepaTypoil.

ITpu moArOTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOMMO:
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- U3y4YUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHUall 110 3a1aHHOMN TeME;
- IIPY BBINOJIHEHUH JOMAIIHUX PACUETHBIX 3aJaHUM, U3Yy4YUTh, [IOBTOPUTH TUIIOBBIE 3aaHNU,
BBITIOJIHSIEMBIE B ayIUTOPUU.
Pexomenaauuu no padore ¢ HAy4YHOIl U y4eOHOH JUTEPATYPOil
PaGorta ¢ yueOHOH W HayuyHOW IJUTEpaTypoll sABIsSeTCa TJiaBHOM  (opmoii
CaMOCTOSITEJIbHON
paboThl U HEOOXoaMMa TPU MOJATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHAPCKHUX 3aHATHSX, K
MOJyJIbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKiItoUaeT npopaboTKy JEKIIMOHHOTO
MaTepuaiga — H3Y4eHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYphl 110 TEMATUKE JIEKLIUM.
KoHcnekT nekuuu J0oKeH cojepxkarh pedepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKLUH,
IPEUIOKEHHBIX IIpernojaBaTeneM cxeM (IpU HMX JEMOHCTpAIMHM), OCHOBHBIX HCTOYHUKOB M
JUTEPATyphl 1O T€MaM, BBIBOJBI IO KaXI0My Bompocy. KOHCHEKT NoikeH ObITh BBINOJHEH B
OTIENbHON TeTpanu mo mnpeamery. OH JODKEeH OBITh aKKypaTHBIM, XOpPOIIO YHTAEMBIM, HE
coJiepKaTh HE OTHOCSILYIOCS K TeMe MH(OPMAIUIO UM PUCYHKH.
KOHCIIEKTBl Hay4HOW JMTEPATYPBl IIPU CAMOCTOSATEIBHOM IMOJAIOTOBKE K 3aHATHUAM
JIOJKHBI
OBITh BBINIOJIHEHBI TAKXKE aKKypaTHO, COJIEPKATh OTBETHI HAa KaXK/bIH IMOCTABJICHHBIA B TEME
BOIPOC, HMMETh CChUIKY HAa HCTOYHMK HH(QOpPMaluu C 00A3aTesIbHBIM YKa3aHUEM aBToOpa,
Ha3BaHMUS M TOJAa M3JAHMUS MCIOJIb3yeMOH Hay4yHOW JuTeparypbl. KOHCIEKT MOXET ObITh
OIOPHBIM (COJIEPKaTh JIMIIb OCHOBHbBIE KIIHOUYEBbIE IO3ULIMHU), HO IIPU 3TOM IO3BOJISIIOIIUM JaTh
MIOJTHBIN OTBET IO BOIIPOCY, MOXKET ObITh OAPOOHBIM. O0BEM KOHCIIEKTa OMPEACISAETCS CaMUM
oOy4aronumcs.
B npouiecce paboThl ¢ yueOHOM U HayYHOU JIUTEpaTypOil 00ydarOIUNC MOKET:
- JienaTh 3allUCH IO XO/Ay YTEHHUS B BHUJE IPOCTOrO WJIM PAa3BEpHYTOro IUIaHa (CO3]aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, pACCMOTPEHHBIX B UICTOYHHKE);
- COCTaBJIATh TE3UCHl (LIUTHPOBAHUE HamOOJee BaKHBIX MECT CTaThbH WJIM MOHOTrpaduu,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa);
- TOTOBUTh aHHOTALIMU (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3/1aBaTh KOHCIEKTHI (pPa3BEePHYTHIC TE3UCHI).

30



Pabouas mporpamma muctuminHbl «CTpOSHHE BELIECTBa» COCTaBJIEHA B COOTBETCTBHU C
tpeboBanussMu OI'OC BO mo crenuansHoctu  04.03.01. «Xumus (ypoBeHb OakajiaBpuaTa),
YTBEPXKIECHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickort denepanuu ot
17 urons 2017 r. Ne 671

[Tporpammy coctaBuia: qoueHT kadenpsl xumun Kutuesa JI.U.

Pabouas mporpamma yTBepik/ieHa Ha 3acelaHuu Kadeapbl XUMUU

ITporokon 3acenanus Ne 7 or « 13 » wmapra 2025 r.

Pabouas nmporpamma o/100peHa y4eO0HO-METOANYECKUM COBETOM XUMHUKO-

Oonosnornyeckoro__ dakyapTera

[Iporokon 3acenanus Ne _ 6 or « 18 » wMapra 2025 r.
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CaeleHns 0 nepeyTBepIeHUU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIi rox u
perucTpanuu u3MeHeHui

YyeOHblii Pemrenue BHecennbie n3MeHEHUS IToamuce 3aB.
roJ Kadenpsl kadempoit
(Ne

MIPOTOKOJIA, /1aTa)
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