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AHHOTauus padoueii MporpaMMbl TUCIUINIHHBI

Jucuumumaa “CTtpoeHue BemiecTBa” BXOAUT B obsi3arenbHyo yacte OIIOIT cre-
nuanureTa 1o crenuaibHocTh 04.05.01 dyngaMeHTanbpHas U MPUKIIATHAST XUMUSL.

JucruninHa peanu3yeTcs Ha XUMHUYEeCKoM (akyiabTeTe Kadenpoil puzndeckon u
OPraHUYECKON XUMHUHU.

ConepxaHue TUCHUILUIMHBI OXBAaTHIBAET KPYT BOMPOCOB, CBSI3AHHBIX C U3YYEHUEM
AJIEKTPOHHOTO CTPOCHUSI aTOMOB M MOJICKYJI, CAMMETPUH MOJEKYJ, (HU3HUECKUX
METOJOB — CHEKTPOCKONMHYECKUX, TU(PPAKIIMOHHBIX U PE30HAHCHBIX - JJISI yCTa-
HOBJICHUSI CTPYKTYPhI BEUIECTB B KOHJEHCUPOBAHHBIX COCTOSIHUSIX.

JucuunirHa HailelieHa Ha (POpMUPOBAHKE CIEAYIOIMMX KOMIIETEHIIMM BBITYCKH -
ka: nmpodeccrnonanpHbix OI1K-1,3,4.

HpenonaBaHI/Ie AUCHUILIMHBI IIPEAYCMATPUBACT IPOBCACHUEC CICAYIOIIHNX BHIOB
y‘{e6HBIX 3aHSITHU: JICKOUHU, IIPAKTHYCCKUC 3aHATHA, CAMOCTOATCIIbHAA pa60Ta.

PabGouas mporpaMma AMCHMILIMHBI HPEAYCMATPUBAET MPOBEAECHHUE CIIEAYIOLIUX
BUJIOB KOHTPOJISL YCIIEBAEMOCTH B (pOpME KOJUIOKBUYMOB, KOHTPOJIBHBIX pabOT U
MIPOMEKYTOUHBIN KOHTPOJIb B (JOpME 3aueTa.

O0BbeM TMCUUIUIMHBI 2 3a4E€THBIX €IMHHUII, B TOM YHCIIE€ B aKaIEMHUYECKUX Yacax 1o
BUJIaM y4€OHBIX 3aHATHI

Ce- YueOHble 3aHATUS dopma npome-

MecTp B TOM YHUCJIC KYTOYHOH aTTe-
KonrakTHas paGota o0ydarommxcs ¢ npenogasarenem | CPC,B | cTanuu (3ader,
Bce 13 HUX TOM nuddepeHupo-
ro | Jlex- | Jlabopa- | Ilpaktu- | KCP KOH- 4YUCIIe BAaHHBIM 3a4eT,

UH TOpHbIE YecKue cynbTa- | 9K3a- 9K3aMCH
3aHATHS 3aHATUA UH MEH
7Tcem. | 72 18 - 36 - - 18 3ayer

1. llesn ocBOEHMS TUCHUIJIMHBI

[IpenogaBanyie CTPOEHMS BEILIECTBA CTABUT LIEIIH:

- YMETb OIpENeNsiTh T'€OMETPUUYECKYI0 KOH(UTYpallul0 U CUMMETPHIO C HC-
10JIb30BAaHUEM MOJIOKEHUIA TEOPUH TPYIIIL;

- U3YYHUTh NOBEICHHUE MOJISIPHBIX U HETIOJSPHBIX BEILIECTB B CTATUYECKOM U IIe-
PEMEHHOM SJIEKTPUYECKUX TOJISIX, METOJbl ONMPEIEICHHS TUIOJIbHBIX MOMEHTOB U
CBSI3b JUIOJbHBIX MOMEHTOB C T€OMETPUEN U CUMMETPHEN MOJIEKYIT;

- OCBOUTb TEOPETHYECKUE OCHOBBI CLIEKTPOCKOIMMYECKUX METOJIOB, YCTAHABIIH-
BaTh CBSI3b MEXK]y CTPYKTYpPOU, CAMMETPUEN 1 aKTUBHOCTBIO MOJIEKYJI B Pa3JIMYHBIX
BUJIAX MOJIEKYJSIPHOM CHEKTPOCKOMMM, OMPEIENIUTh IMpaBuiia OTOOpa IMEepexo/i0B



MEXKIy BpaliaTeIbHBIMHU, KOIeOaTeILHBIMH, KOJIeOaTeIbHO-BpaaTeIbHBIMU, JJICK-
TPOHHBIMH, JIEKTPOHHO-KOJI€0ATEILHBIMU U CIMHOBBIMH COCTOSTHUSIMU;

- OCBOUTH KJIACCH(HUKAITUIO MEKATOMHBIX U MEXMOJICKY/ISIPHBIX B3aMMOICH-
CTBUH, YMETh CTPOUTH MOTEHIMAJIbI MMAPHBIX B3aUMOJIECHCTBUI MOJIEKYJI U UOHOB B
KOHJ/ICHCHPOBAHHBIX (pa3ax, OBIAJAETh METOIOM (DYHKIIUH PATUAILHOTO pacIpesene-
HUS, METOJUKOM OIPEIeICHNS CTPYKTYPHBIX TapaMeTPOB KUIKOCTEH U KPUCTAIIIIOB
U3 PEHTTeHOrpadUIeCKIX U HEUTPOHOTpapUIeCKuX JaHHBIX;

- W3YYUTh OCOOEHHOCTH CTPOCHHS W CBOWMCTB Me30(¢a3, MOBEPXHOCTHBIX
CBOMCTB KOHJICHCHPOBAHHBIX (ha3.

2.Mecto nucunmiinabl B cTpykrype OIIOII cnenuanurera

HucuumunHa “CtpoeHue BemiecTBa” BXOAUT B oOs3aTenbHy0 yacth OIIOII
cnenquanurera no cnenraibHocTH 04.05.01 dynnameHTalbHAs U MPUKIIAAHAS XU-
MUSI.

[lenn ocBOEGHMS NTUCHMIUIMHBI JOCTUTAIOTCS HAa OCHOBE (PAKTHMYECKOTO MaTe-
puana npeaumecTByrommx Kypcos "Maremaruka', "®uzuka", "Heopranmueckas
xumus'', "KBaHToBass MexaHuka W kBaHToBas xumusa"', "Opranumyeckas Xumus',
"®duznueckas XuMHs'", OHa CIYKUT OCHOBOHM NpU M3ydyeHUHU KypcoB "Kpucranio-

xumug" u "dOusnyeckue METOIbI UCCIIEI0BAHUA" .

3. Komnerenunu odyuammerocs, gopmupyembie B pe3yJibTaTe OCBOCHHUS
AUCHUIIMHBI (IepeYeHb INIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs)

Kog u Kon u HaumeHoBaHue [Inanupyemble pe3ynbTaThl 00y4eHus ITpouenypa
HauMEHO- WHIMKATOpa JOCTHU- OCBOEHUS
BaHUE KEHUS KOMIETEHIINH
KOMIIETEH- | (8 coomeemcmeuu ¢
WU U3 1100I1)
dI'0C BO
OIIK-1. OIIK-1.1. Bocnpu- 3HaeT: TEOPETUUECKHE OCHOBBI TPAIU- IInceMenHbIl
CrnocobeH | HUMaeT HH(OPMAIMIO | IIMOHHBIX U HOBBIX Pa3/Ie€lI0B XUMHUH U orpoc, 00-
aHaJIU3u- XUMHUYECKOTO COAEp- | CIOCOOBI X MCIOIb30BAHUS MIPH pellle- | Cy)KIEHUE H
poBaTh 1 KaHUA, CHCTEMATU3U- | HUU KOHKPETHBIX XUMUYECKUX U MaTe- OLICHKa YCT-
UHTEPIIpE- | PYET U aHAIU3UPYET pHaNoOBEIYECKHUX 3a/1au. HBIX  JIOKJIa-
TUPOBaTh | €€ ONUPAsICh HA 3HA- ‘YMeeT: BBIIIOJIHATh CTAHIAPTHbIE €M - JI0B  KOJUIEK-
pe3yJibTa- | HUE TEOPETUUECKUX cTBUs (Kiaccuukanus BemecTB, Co- TUBOM (Tpym-
Thl XUMHU- | OCHOB (DyHJIaME€H- CTaBJIEHUE CXEM IIPOL[ECCOB, CUCTEMAaTH- | IIOH  CTYyJEH-
YECKUX TaJbHBIX PA3/EIOB 3alys JaHHBIX U T.I.) C Y4€TOM OCHOB- TOB)
JKCIIepu- XUMUH. HBIX MMOHATHH U O0IINX 3aKOHOMEPHO-
MEHTOB, cTeid, GopMyIHpyEeMbIX B paMKax 0a3zo-
Habuoie- BBIX XUMHUYECKUX U CLHUIUIMH.
HUM U 13- YMmeert: pemiaTh TUIIOBBIC yUeOHBIE 3a-
MEpPEHU. Jla4¥ TI0 OCHOBHBIM (0a30BBIM) XUMHYE-
CKUM JIMCLIUIIIIMHAM.
Baaneer: HaBbikaMu 00paOOTKU U aHA-
J13a HayYHO-TEeXHUYECKOW MH(POpPMaLuu
U pe3yJIbTaTOB OTAENbHBIX 3TAlOB padoT
C YYETOM TEOPETUYECKUX OCHOB TPaJIu-
IIMOHHBIX U HOBBIX Pa3/e/iOB XUMUHU.




OIIK-1.2. I'pamMoTHO
MJIAHUPYET ¥ HHTEP-
MIPETUPYET pe3yJibTa-
TBI COOCTBEHHEBIX DKC-
MePUMEHTOB.

3HaeT: 001IME 3aKOHOMEPHOCTH MPOTE-
KaHUsl XUMUYECKHUX IPOIIECCOB C y4a-
CTHEM BEIIECTB PA3JINIHON ITPUPOIBI.
YMeeT: rOTOBUTH 3JIEMEHTHI JJOKYMEH-
TaIH, TPOSKTHI IJIAHOB U IPOrpaMM
NPOBENICHHS OTJCIIbHBIX ITANIOB PadoT B
npodeccroHanbHON chepe nesTeNbHO-
CTH.

BiiajeeT: HaBBIKAMH HCIIOJIE30BAHUS
TCOPETHUECKUX OCHOB 0A30BBIX XHMHYC-
CKUX JTUCIMIIAH IIPU PEIICHUU KOH-
KPETHBIX XHMHYECKUX H MAaTEPHAIIOBE/I-
YEeCKHX 3aJ1a4.

OIIK-1.3. ®opmymnu-
pyeT 3aKIIFOYSHHS 1
BBIBOJIBI IO Pe3yJIbTa-
TaM aHaJlu3a JuTepa-
TYPHBIX TaHHBIX pa-
00T XMMUYECKOU
HAIPABIICHHOCTH.

3HaeT: MeTOBI PabOTHI C yUeOHON JIH-
TEpaTypoi 10 OCHOBHBIM XMUMUYECKUM
JUCLUILIMHAM.

YMeeT: aHaIU3UPOBaATh U 00pabaThIBAThH
Hay4YHO- TEXHUYECKYI0 HH(OpPMAIIHIO Ha
OCHOBE TEOPETUYECKUX MPEJICTaBIECHUI
TPaJULMOHHBIX U HOBBIX Pa3/IeJIOB XU-
MUH.

Buiapeer: HaBbikamMu paboTHI C y4eOHOM
JUTEPATypO IO OCHOBHBIM XMMHUYE-
CKHUM JIM CLIUIIJIMHAM.

OIIK-3.
Cnocoben
MIPUMEHSTh
pacdeTHo-
TEOPETH-
YyecKue
METOIBI
JUISL U3Y-
YEeHUS
CBOMCTB
BEILIECTB U
POIECCOB
C UX y4Ya-
CTHEM, HC-
MOJTB3YS
COBPEMEH-
HOE TPO-
rpaMMHOE
obecrmeue-
Hue u 0a3nl
IAHHBIX
npodeccu-
OHAJLHOTO
Ha3Haye-
HUA

OIIK-3.1. IIpennaraet
TEOPETHYECKUE U TIO-
JTY3MITUPUYECKUE MO-
JIEJTA JIJIST OTIM CAHUST
CBOWCTB BeIIECTB (Ma-
TEPHAJIOB) U TIPOIIEC-
COB C UX yYaCTHUEM

3HaeT: BO3MOXKHOCTH U TPaHULbI PU-
MEHUMOCTH XUMHUYECKUX TEOPUI; Tpe-
OOBaHMS K pe3yJIbTaTaM TEOPETUUECKUX
pacyeToB, COCOOBI MPAKTUYECKOT0 HC-
MIOJIb30BaHUS PE3yJIbTATOB TEOpETHYE-
CKHX Pac4eTOB.

YMeeT: UCIIOIB30BaTh TEOPETUUECKHE
MOZIENH 711 00OCHOBAHHS CTPOCHUS U
PEaKIMOHHOW CIIOCOOHOCTH BEIECTB;
CTPOUTb MOACTIN XUMHUUCCKUX CUCTEM,
MPOBOJUTH UX IMAPAMETPU3ALUIO.
BiajgeeT: pacueTHOTEOPETUUECKUMU
METOAAMU U3YUCHUA CBOMCTB BCIICCTB U
IPOIIECCOB C UX YYACTUEM.

OIIK-3.2. Ucnionb3yer
o0111ee TporpaMMHOE
obecrieyeHue u cre-
[UATN3UPOBAHHBIC
MaKEeThI IPOrpamMM ISl
peleHus 3a1a4
XUMHUYECKOT0 mpodu-
TSt

3HaeT: 0a3bl JaHHBIX IPO(PECCUOHATIb-
HOI'0 Ha3HAYEHMsI U BO3MOXKHOCTH CO-
BPEMEHHBIX IPOI'PAMMHBIX KOMILIEKCOB,
UCIIOJIb3YEMBIX IPU PELICHUH 33134 XU-
MHYECKOTr0 IpoQHIIs.

YMeeT: n01b30BaTbCsl COBPEMEHHBIM
POrpaMMHBIM 00€CIIedeHHEM IPH MPO-
BEJCHUU TEOPETHYECKHUX PACYETOB; IIPO-
BOJIUTh pacyeThl (PU3NKOXHUMHYECKHX
CBOWCTB U XapaKTEPUCTUKH XUMUYECKUX
peaKLMii ¢ UCIOIb30BaHUEM CIIPABOY-
HBIX U3aHUN U TpodeccCHoHaIBHBIX 0a3
JAHHBIX.

Buiageer: HaBbIKaMu pabOTHI ¢ COBpe-

ITucemeHHbI
orpoc, 00-
CyXJeHue WU
OIICHKa YCT-
HBIX  JIOKJa-
JIOB  KOJUJIEK-
TUBOM (Tpym-
MOM  CTyHIEH-
TOB)




MEHHBIM TPOrPaMMHBIM 00€CIICUCHHEM,
IIPOBECHUS PACUETOB (PU3UKOXHUMHYEC-
CKUX CBOMCTB M XapaKTEPUCTUK XHMHYE-
CKUX PEaKIUi C UCIIOJIb30BAHUEM CIIpa-
BOYHBIX M3JaHUH U TPO(eCcCHOHATBHBIX
0a3 TaHHBIX

OIIK-4
Crnocoben
TJTAHUPO-
BaTh pabo-
TBI XUMH-
YECKOU
HaIpas-
JICHHOCTH,
o0pabathI-
BaTh U
HHTEpIIpe-
TUPOBATH
MOJTy4YeH-
HBIE pe-
3yNbTATHI C
UCIOJIB30-
BaHHEM
TCOPETH-
YECKUX
3HAHUU U
MpaKTHye-
CKHUX
HAaBBIKOB
pelieHus
MaTeMaTH-
YECKHUX U
¢buznue-
CKHUX 3a/1a4

OIIK-4.1. Ucnionb3yer
6a30BbIe 3HaHUS B 00-
nacty GU3MKU U Ma-
TEMaTHKU MPU TUIaHU-
poBaHUU padboT
XMMHUYECKOM HAIpaB-
JIEHHOCTH

3HaeT: MeTOABl IJIAHUPOBAHUS JKCIE-
pUMEHTA.
YMeer: O0OBSICHUTH NPUHIUIPAOOTHI

¢dusznueckoro 00Opya0BaHUS U MIPUBECTH
MpUMEpPbl XUMUYECKUX 3a7ad, IpH pe-
HIEHUH KOTOPBIX 3TO 000pYJIOBaHHUE MO-
JKET OBITh MCIOJIL30BaHO.

Biangeer: mMaTeMaTHYeCKUMH METOIaMU
TJTAHUPOBAHUS DKCIIEPUMEHTA.

OIIK-4.2. I'pamoTHO
oOpabarbIBaeT Yuc-
JICHHBIE Pe3yJbTaThI
W3MEpPEHUN CBOWCTB
BEIICCTB U MaTepHa-
JIOB

3HaeT: 0a30BbIe pa3eibl MAaTEMaTUKU
(MaTemMaTHYECKU aHAIN3, aHAJIUTHY e-
CKYIO T€OMETPHIO, JINHEHHYIO anredpy,
nuddepeHnranbHble YypaBHEHUS, YUC-
JICHHBIE METO/IbI, TEOPUIO BEPOSITHOCTH U
MaTEMaTUYECKYI0 CTaTUCTHKY); COBpe-
MEHHBIE METOJIbI 00pPa0OTKH pe3yibTa-
TOB U3MEPEHUH.

YMeer: npuMeHsITh 3HAaHUS 0230BBIX
pa3aesnoB MaTEMaTHUKU U QU3UKU [IPU
00paboTKe pe3yabTaTOB XUMHUYECCKUX H
(U3NKO-XUMUICCKUX OIBITOB.
Buiiajeer: MaTeMaTHYECKUMU METOAAMH
00paboTKH pe3yIbTaTOB IKCIEPUMEHTA

OIIK-4.3. [Ipennaraer
¢u3nKo-
MaTeMaTHYECKHE MO-
JIeTT XUMHYECKUX CH-
CTEM U TIPOIECCOB

3HaeT: QU3UKO - MATEMATHUYECKUE OCHO-
BbI MOJIEJIMPOBAHHUS CBOMCTB BELECTB U
XUMHUYECKUX MTPOLIECCOB.

YMeer: npuMeEHATh pa3nudHble puznye-
CKHE€ M MaTEMaTU4YECKHE MOAEIH IS
OINHMCAHUS XUMUYECKUX SBJICHUN.
Buiajeer: HaBbIKaMU IPUMEHEHUS pa3-
JMYHBIX (U3NYECKUX U MAaTEMaTH4EeCKUX
MoOJI€NeN 11 OMMCAaHUs XMMHYECKUX
SBJICHUM.

OIIK-4.4. UuTepnpe-
TUPYET Pe3ybTaThl
XUMHUYECKUX HaOI0-
IEHUH C UCII0JIb30Ba-
HUEM (U3HYECKUX
3aKOHOB U MPEJCTaB-
JIeHU !

3Haet: 6a30BbI€ pa3zaeibl GU3KUKH (KJac-
CHYECKYIO MEXaHHKY, MOJIEKYJISIPHYIO
bU3MKy ¥ TEPMOIUHAMUKY, SIEKTPOIU-
HAMUKY U ONTHUKY, OCHOBBI TEOpETUYE-
CKOW MEXaHUKH).

YMmeert: pemiaTh TUIIOBBIC 33/1a41, HMH-
TUPYIOIINE peajbHbIE XUMUYECKUE TIPO-
0JieMbl, C IPUBJICUEHUEM alrapaTa
BBICIIIEH MaTeMaTUKH, OOIIIEeH U Teope-
TUYeCcKoW (GU3MKH; peasaraTh Gpusmde-
CKU HETIPOTHBOPEUUBBIC O0BSICHEHUS
HaO0JTI0TaeMbIX XUMHYECKUX 44 SIBJICHUM.

IIuceMeHHbBII
orpoc, 00-
CyXIeHHue WU
OIICHKa YCT-
HBIX  JIOKJa-
JIOB  KOJLICK-
TUBOM (Tpym-
MOU  CTYJIEH-
TOB)




BiiageeT: HaBbIKAMH PEIICHUS TUITOBBIX
3aj1a4, IMUTHPYIOIMX PeabHbIC XUMH-
YeCKHUe NpoOIEeMBbI.

4. O0beM, CTPYKTYpPA U Cojlep:KaHHue TUCIUIJINHBI.

4.1. O0BpeM TUCIUIUIMHBI COCTABIISIET 3 3aueTHBIC eauHMIIBI, 108 akageMuIecKux
JacoB.

4.2. CTpyKTypa JUCITUTIIHHBL.

Ce- |He-| Bunasl yueOHOI paboTHI, Camo- | ®opMBI TEKYILETO
Paznenbl v TeMbI MECT | Jie- | BKJIIOYasi CAMOCTOSITSIIbHYIO | CTOsI- | KOHTPOJIS yCIeBae-
Ne JUCIMTLTAHBI p | i1 | pabOTy CTYJACHTOB U TPYJO- | TEJIbHAS | MOCTH (110 HeOesaM
/T ce- €MKOCTh (B Jacax) pabora cemecmpa)
Mec dopma IpoMeKy-
TPA[Jle | IIpa | Jla- | Komn- TOYHOH aTTeCTalluu
K | KTH- | 60- | TpOJb (no cemecmpam)
UM | 4e- | par. | ca-
CKHe | 3a- MOCT.
3a- | HI- | paO.
HS- | THS
THSI

Monyne 1. CTpoeHHe U CUMMETPUS MOJIEKYJ. DIEKTPUUYECKHE U CIIEKTPOCKOMUYECKUE CBOMi-
CTBa MOJIEKYJI

1 | OCHOBBI KJITACCUYECKON | 7 2 4 2 YCTHBIA  OmpOC,
Y KBAaHTOBOW T€OpUH TECTUPOBAHUE
XMMHUYECKOTO CTPOCHHSI

2 | 'eomerpus u cUMMET- 7 2 6 2 YCTHBI  OIpOC,
pust Monekyi. Toueu- TECTHPOBAHUE
HBIE TPYTIBI CHMMET-

PHH.

3 | [lonspuzanms BemecTs. | 7 2 4 2 YCTHBII  OIpoC,
[Monsipu3yemMocTb U 1u- TECTUPOBAHUE
MOJIBMOMEHT MOJICKYJT

4 | OnTuyeckast CeKTpo- 7 4 4 2 YCTHBIH  OHpOC,
CKOIHS TECTUPOBAHHE
MK, UK, KPC, 2C
Hmoeo no mooyno 1: 36 |10 18 8 KOJIJIOKBUYM
Monyins 2. CtpykrypHas nuppakromerpusi. CTpoeHHe KOHISHCUPOBaHHBIX (a3

1 | Tlorennuansl mapaoro | 7 2 6 4 YCTHBIA  OmpoC,
B3aMMOJICH CTBUSI. TECTHPOBAHUE

2 | CtpykrypHas nudpak- | 7 2 6 2 YCTHBIH  OmpoC,
TOMETpPHUSI TECTHPOBAHUE

3 | CtpoeHue KpucTaLioB, | 7 4 6 4 YCTHBIA  OmpoC,
XKuakocTel u Me3odas. TECTHPOBAHUE
IToBepXHOCTHBIE CBOM-

CTBa KOHJICHCHPOBAHH.

tbas.

Hmozo no modymnio 2: 36 |8 18 10 KOJUIOKBUYM
HUTOI'O: 72 |18 36 18 3ayer

4.3. Conep:xkanue TUCHUILIMHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3aeaam).
4.3.1. Codeprcanue 1eKYUOHHBIX 3AHAMUIL NO OUCHYUNTUHE
Moayas 1. CTpoeHre 1 CHMMETPHUS MOJIEKYJI. DJIeKTPUYeCKHe H CIEKTPOCKONMNYe-
CKHe CBOHCTBA MOJIEKYJI
Tema 1. OCHOBBI KJJACCHYECKOM U KBAHTOBOH TE€OPUN XUMUYECKOTO CTPOCHUS




Jlexuus 1. Knaccuueckas teopust XuMuueckoro crpoerus. Tunsl nzomepuu KpantoBas Teopus
xumuueckoil ces3u. Meroast MO u BC.

Tema 2. I'eomerpus u cuMMeTpHs MOJIEKYJI. TodedHble IPyIIbl CAMMETPHH.

Jleknus 1.I'eomerpuueckas konduryparus mosnekyi. Teopus OSIBO IN'munecnu. 'eomerpus u
CUMMETpHsS MoJsieKysl. TodeyHble rpynmnbl cuMMeTpuu. [IpuBoanMble U HENPUBOAUMBIE MPE.-
craBiaeHus rpynn. Ilpumenenue Tadimn xapaktepoB HIT muis mocTpoeHus MoJeKyJ, onpeelie-
HUSI CHMMETPHI KoJleOaHUH.

Tema 1. [Tonspuszanuus BemecTs. [loasipuzyeMocTb U TUIOJIBM OMEHT MOJIEKYIT

Jlexnus 1. [Tonsgpuzanust HEMOAAPHBIX U NOJIIPHBIX MOJIEKYJI B IOCTOSHHOM U IEPEMEHHOM
INEKTPUUYECKUX MONIAX. JIMIIOJIBMOMEHT U CTPYKTYpa MOJIEKYJIBI.

Tema 2. Ontuueckas cnekrpockonust MK, UK, KPC, 9C.

Jlexnus 1. BpamartensHbie coctosiHus. XKecTkuil poTaTop B KJIACCUYECKOW U KBAHTOBOU TEOPH-
ax. MukpoBosiHoBas criekTpockonus. UK - cnekrpockonus. CummeTpust 1 aKTUBHOCTD KoJieda-
Huit. KoneGaTenbHo-BpamaTeiabHbie crieKTphl. KonebaTenbHbIe U BpalaTelbHbIE TePEX0Ibl PU
KOJIeOATETbHOM PACCESTHUM U3ITy4eHHUS.

Jlexkums 2. Cnekrpockonusi KPC. Dnexktponnbsie coctosinus. Y @-cnektpockonus. [IpaBuna ot-
0opa Iepexo 0B MEXAy BpalllaTeIbHbIMHU, KOJIEOaTeNbHBIMU, KOjle0aTeIbHO-BpalllaTelbHbIMUY,
JIEKTPOHHBIMH, 3JIEKTPOHHO-KOJI€0aTEIbHBIMI M CIIMHOBBIMM COCTOSHUAMU. [IpuMeHeHue teo-
puu rpynn cuMmMmerpuu. O030p NpUMEHEHUs CIIEKTPOB JJIsl YCTAaHOBJIEHUSI CTPOEHUS U CUMMET-
PHH MOJIEKYJ, UJEHTH(PHUKAIIMU BEIIECTB.

Moayab2. CTpykTypHas 1udpakromMeTpusi. Maruutope3oHancHas cnekrpockonus. Ctpo-
eHHe KOHICHCHPOBAaHHBIX (a3

Tema 1. [ToreHuunans! napHOro B3auMOAEH CTBUS

Jlexkums 1. [ToreHuunansl napHoro B3auMmoaencTBusd. Ypasaenus Mu, Mop3se, Jlennapza-/lonca.

Tema 2. CtpykrypHas nuppakromerpus. MarHuTOpe30HAHCHAs CIIEKTPOCKOIUS

Jlekuus 1. Pertrenorpaduyeckas u HedTpoHOrpadusi KOHISHCHPOBAHHBIX cucTeM. Omnpenere-

HUE CTPYKTYPHBIX 1apaMEeTPOB KPUCTAIJIOB U )KUIKOCTEM.

Jlekums 2. MaruuTHble CBOKWCTBA MOJIEKYJI. MarHUTHBIA PE30HAHC.

Cnektpockonust SAMP. Xumunueckuit casur. Cnektpsl SIMP cnumH-COIMHOBOro paciienieHus.

Crnextpockonust OIIP. CBepxToHKass CTpyKTypa creKTpoB. CTpyKTypHBIE MCCIENOBAHUS METO-

namu SIMP u OIIP. CtpykTypHOE Hccae10BaHUE KPUCTAIIIOB U )KUKOCTEH.

Tema 3. CTpoeHue KpUCTAIIIOB, KHUIKOCTeH 1 Me30da3. [loBepXHOCTHBIE CBONHCTBA KOHICH CH-

pOBaHHBIX (a3.

Jlekuus 1. Ctpoenue kpucramwioB. Knaccuduxamus. Cummerpusi. Monenu CTpOeHHsS KHUAKO-

creid. JKuakue KpucTaubl: CMEKTUKH, HEMAaTUKH, XO0JecTepuku. Meronsl noiaydenus. Ousuko-

XUMHu4eckue cBoicTa. [loBepXHOCTHBIE CBOMCTBA KOHIEHCUPOBAaHHBIX (ha3.

4.3.2. Cooeprcanue nadopamopHo-npaKmuydeckKux 3aHamuil no OUcCyunjiuHe

Lenpro ceMUHAPCKUX 3aHATHI SBISETCA:

- YMETh ONpEIeNsTh T'e€OMETPHUECKYI0 KOH(PHUTYPalUI0O U CUMMETPUIO MOJEKYI U KOM-
IJIEKCOB;

-ymers MetogamMu MO u BC nonyuats cuctemy MO u pacnpeznesieHust Ha HUX 3JIEKTPO-
HOB;

- 3HaTh NOBEACHHE MOJSIPHBIX W HEMOJSPHBIX BEHIECTB B CTATUYECKOM U IEPEMEHHOM
ANEKTPUUECKUX TOJISIX, METOBI OMPECICHHS TUIOJIBHBIX MOMEHTOB M CBSI3b JMIOJBHBIX MO-
MEHTOB C T€OMETPUEN U CUMMETPUEN MOJIEKY I,

- YMETh M3 CHEKTPOB ONPEAEIATh CHEKTPOCKOMMYECKHE KOHCTAHTBI U CTPYKTYpHbIE Mapa-
METpPBI MOJIEKYJI, YCTAHABIMBATh CBSI3b MEXAY CTPYKTYPOM, CHMMETpHEH U aKTUBHOCTBIO MOJIe-
KyJ ¥ UX KOJIeOaHMI B pa3IMYHBIX BHIaX MOJICKYJISIPHON CIEKTPOCKOIUH;



- Ha OCHOBE TEOPHUH I'PYII ONpPeNeATh IpaBuiIa 0T0Opa Mepexo 0B MEXKAY BpallaTeIbHbI-
MH, KOJIeOAaTeNbHBIMH,  KOJe0aTeIbHO-BPAIATEIbHBIMY,  3JEKTPOHHBIMM,  AJIEKTPOHHO-
K0JIe0aTEeIbHBIMU U CHUHOBBIMHU COCTOSIHUSIMH;

- I3y4YE€HHE METOJI0B MarHUTHOI'O PE30HAHCa, YMETh NPUMEHATh crekTpockonuto SAMP u
OI1P B XuMuUM U1 YCTaHOBJIEHUS U MPEICKA3aHUS CTPYKTYPBIL, JJIIEKTPOHHOTO CTPOEHHS U (Hhu3u-
KO-XUMUYECKUX CBOICTB MOJIEKYJI;

- 3HaTh KJIACCHM(HKAIMIO MEKATOMHBIX M MEXKMOJEKYISIPHBIX B3aMMOJIEHCTBUH, yMETb
CTPOMTH MOTEHIMAIBI TAPHBIX B3aMMOACHCTBHI MOJIEKYJI U HOHOB B KOHJCHCUPOBAHHBIX (pa3zax;

- BJIQJIETh METOAOM (PYHKIMH paJuajbHOrO pacHpeeieHus, METOIUKON OIpeneaeHUs
CTPYKTYPHBIX MapaMeTpOB XHUAKOCTEH M KPHUCTAJJIOB M3 PEHTICHOrpauuecKux U HEUTPOHO-
rpau4ecKuX JaHHBIX U PE3YyJIbTaTOB KOMIIBIOTEPHOI'O MOZEINPOBAHMSI CTPYKTYPbI )KUJIKOCTEM;

- 3HaTh OCOOCHHOCTH CTPOEHUS M CBOKMCTB Me30(a3, MOBEPXHOCTHBIX CBOWCTB KOHICHCH-
pOBaHHBIX (a3.

Mopyas 1. CTpoeHre 1 cHMMeTPHSI MOJIEKYJI
Tema 1. OcHOBBI KJIJACCMUECKON U KBAHTOBON TE€OPHI XUMUYECKOI'O CTPOEHHUS
Cemunapckoe 3anamue . Teopus XUMHUYECKOr0 CTpoeHHs MoneKyl. M3omepus, koHpopmanus,
tayToMepus. KBaHTOBast Teoprus XUMHYECKOH cBsi3M. KBaHTOBBIE cocTOosiHUA Monekyn. Pacmpe-
nenenue 37ekTpoHoB Ha MO. ['eomeTprueckas KOHGUTypauus MOJIEKyJ

Bonpocs! k Teme:

1. M3omepus BaJeHTHAs U CTPYKTypHas, KOH(opMalus u TayToMepus.

2. OpbutanbHass mMozxenb Mojekynbl. ['mopunmszamus AO. Knaccudpukamus MO mo sHepruw,
CUMMETPHH U Y3JI0BOH CTPYKTYpE.

3. Teomerpuueckas ¢opma Monekyn u ee onpenenenue merogom  ODIIBO.
4. Tononorus MOJIEKYJIbl, I1eTlb XUMHUYECKOT0 JIeHCTBUA U Tonojorunyeckue rpagpsl. CTpyKTypHO-
HEKECTKHE MOJIEKYJIbI.

Tema 2. I'eomeTpus U1 cUMMeETpHS MOJIEKYJI. TOodedHbIe IPYIIIBI CHMMETPHUU.

Cemunapckoe 3anamue 1. I'eomerpust Monekyd, Teopust OBOIIBO I'mnnecniu. DnemMeHTsI U ore-
paiuy CUMMETPUHU MoJieKys. TodedHsle rpynnbel cuMMeTpuu. Kiaccesl conmpsiKeHHBIX Onepanui.
IMpencraBnenune rpynm. I1I1 n HII rpynm. Tabmumsr xapakrepoB HII koHEUHBIX rpymm.

Bomnpocs! k Teme:
1.25eMeHTHI 1 ollepallu CHMMETPUU.
2.YMHOXEHHE onepaluii CAMMETpPHUH.
3.IIpenbpazoBanus mo100Us U KIACCHI COMPSKEHHBIX AJIEMEHTOB TPYIIIIEIL.
4.CocTtaBuTh NPUBOAUMOE IPEICTABICHUE METHIICHIIMKIIONPOINIEHA B Oa3uce KOOpAUHAT aTOMOB
yriaepoza.

DJIeKTPpUYECKHe U CIIEKTPOCKONNYeCKHe

CBOIICTBA MOJIEKY.JI

Tema 1. ITonspuzauus Bemects. [longpusyeMocTs U AUTOIBMOMEHT MOJIEKYJI
Cemunapckoe 3ansamue 1. Ilonsipusanus BeleCTB B CTATUYECKUX U IEPEMEHHBIX AJIEKTPUUECKUX
noysix. YpasHeHus: Kmaysuyca-Macortu, Jlopenna-Jlopentna u [ebas- JlankeBena. Meroabl
OIpEAEIEHNs JUIIOJIBMOMEHTA. CBA3b TUITOIBMOMEHTA CO CTPYKTYPOH U CUMMETPUEN MOJIEKYJI.
BekTopHas cxema pacuera JUITOJIbMOMEHTOB CIIOKHBIX MOJIEKYJT

Bonpocs! k Teme:

1.Yka3aTh, 3aBUCHUT JI1 OT TEMIIEPATYPhl NOJIAPU3YEMOCTb MOJIEKYJIBI.
2.Kak u3meHsATcs U modyemy nossipusanus BemecTsa’?

3.Kaxkast momsipu3aniys mposiBJsIETCSl B BUIUMOUN 00JIaCTH U3Ty4YeHUs?
4. Kakue MeTozbl OIpeiesIeHusl AUI0JIbBMOMEHTA BaM U3BECTHBI?



5.MonexyJibl KaKuX TOUYE€YHBIX IPYII CUMMETPUU TOJISIPHBI?

6. MosieKkyJibl KaKUX TOYE€UYHBIX IPYII CHMMETPUN HE NOJIAPHBI?

Tema 2. Ontuueckas cnektpockonusa MK, UK, KPC, 9C

Cemunapckoe 3anamue 1. BpamarenbHbsle U KosiebaTenbHble cocTosiHus. IIpaBuna otdopa BO
BpalaTeIbHbIX, KOJIeOATEIbHBIX U KOJIeOaTeIbHO-BPAIaTENbHbIX IEPEX0AaxX. JIEKTPOHHBIE CO-
CTOSIHUSL.

Cemunapckoe 3anamue 2. IlpaBuia oTOOpa 3IEKTPOHHBIX NEPEXONOB IO CHOUHY M NEPEXOI0B
Mexy AO u MO pa3nu4Hoil cuMMeTpUH. DJIEKTPOHHO-KoJIe0aTenbHbIe EePeX0/ibl, BAOPOHHbIE
nepexonsl. Ananu3s Jlenannpa.

Bomnpocsl k Teme:

1. KakoBo ycnoBue€ A1 MaTPUUHOrO 3JIEMEHTA JUIIOJIbMOMEHTA OKUIAEMOro 1epexonaa?

2.Yto XapakTepHO JUJIs BpallaTEIbHOIO CIIEKTpPa )KECTKOr0 poTaTopa’?

3.KakoBa cumMmeTpust koneOaHU TMHEHHOW U yrI0BOM MoJeKybl AB,?

4. TlpaBuna orOopa MEpPEeXoAOB MEX]Yy BpallaTelbHbIMU, KOJeOAaTeIbHBIMU M KOjebaTelnbHO-
BpallaTeIbHbBIMU YPOBHSAMHU.

5. [IpaBuna oTOOpa 37IEKTPOHHBIX IEPEXOI0B IO CIMHY U nepexonoB Mexay AO u MO paznnu-
HOW CUMMETpHH. DJIEKTPOHHO-KOJeOaTeIbHbIE NIEPEX0/Ibl, BUOPOHHbIE Nepexosl. AHanu3 Jle-
naHzapa.

6. Uem o0ycioBiIeHa OKpacKa BerecTs?

4. JlromunecueHms, GpayopeciueHus, GochopecieHIINs.

Moayasb 2. CtpykrypHas q1udpakroMeTpusi. MarHuToOpe30HAHCHAS CIIEKTPOCKONMSA.
CTpoeHHe KOHAEHCHPOBAHHBIX (pa3

Tema 1. IToreHumansl napHOro B3aUMOIECHCTBUS.
Cemunapckoe 3anstue 1. Buapl moTeHuManoB mapHoro B3aumojaenctBus. Mx oOobuieHue.
YpaBuenuss Mu, Mop3e, noreniuanst 9-6 u 12-6.
Cemunapckoe 3ansTue 2. [loTeHnuansl NapHOro B3aUMOJAEHCTBUS, IPUMEHSIEMbIE NP MOJIE-
JIMPOBAHUY KOH/IEHCUPOBAHHBIX CHCTEM.
Bonpocsl k Teme:
1. IloTeHnuansl apHOro B3aMMOACHCTBUSA, IPUMEHSIEMbIE NPU MOACINPOBAHUM HOHHBIX Hap,
BOJIbI, BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB, HOHHBIX KPUCTAJIJIOB, HOHHBIX KU AKOCTEH.
2. Kakue BUIbI MapHOro B3aUMOIEHCTBHS XapaKTEPHbI JIs1 pacTBOpa AJIEKTPoInUTa?
3. Uem OynyT OT/IMYaThCS MOTEHIMAJIBl NAPHOI'O B3aUMOAECUCTBUS NMPH BBIYMCIEHUU DHEPIUU
MOHHOTI'0 KPUCTAJJIa U HOHHOU KUAKOCTH?
4. Kakue BuIbl B3aMMOJEHCTBUS 00YCIOBIMBAIOT KOH/IEHCHPOBAHHOE COCTOSIHUE T'eJIis BOJOPO-
Ja, TMoKcuaa yriaepoaa?
Tema 2. CtpykTypHas nudpakromerpusi. MarHUTOPE30HAHCHAs CIIEKTPOCKOIUS
Cemunapckoe 3ansaTue 1. DnekTpoHorpaduueckuif MeTox HcciaeloBaHus ra3000pa3HbIX Be-
LIECTB.
Cemunapckoe 3ansaTue 2. PentreHorpadguueckuii 1 HeHTpoHOrpauIecKuit METObI CTPYKTY -
HOT'0 U3YYEHHUS KPUCTAILIIOB U )KUJIKOCTEH.
Cemunapckoe 3ansitue 3. CreKTpOoCKONUS SE€PHOr0 MAarHUTHOI'O PE30HAHCA U 3JIEKTPOHHOIO
MMapaMarHUTHOTO PE30HAHCA. XMMUUYECKUM CABUI M CIIMH-CIIMHOBOE B3ammojeiictsue B SIMP.
CeepxToHkoe pacmenienue cnekrpoB OIIP. X npuMeHeHne B CTPYKTYpPHOM M MarHeTOXUMHU-
YECKUX MCCIIEOBAHUSX BEILECTB

Bonpocs! k Teme:

1. KBaHTOBO-MEXaHn4ecKas MHTepIpeTanus 11 (ppaKkuy IeKTPOHOB U HEHTP OHOB.

2. YcnoBus Audpakiuy 31eKTpoHOB. HEHTPOHOB U PEHTI€HOBCKUX JIy4eH.

3. UeM omimyaroTcsi peHTreHorpaduueckuil U HEeHTpoHOrpaduyecKuil METoJbl CTPYKTYPHOIO
HCCIIEI0BaHUN?



4. Yka3aTb TUIl KBaHTOBBIX IIEPEXOJO0B, JIKAIIUX B OCHOBE CIEKTpaibHbIX MeTon0B SIMP un
OIIP.

5 VkazaTb 0COOEHHOCTU CTPOEHUSI MOJIEKYJIbI, O KOTOPBIX MOKHO HOJYYUTh UH(OpPMAIUIO dKC-
nepuMeHTanbHbIMUA MeTogamu SIMP- u — OIIP cnektpockonumu.

6.Kak nposiBisieTcst 1 U3MepseTCss XUMUYECKUNA CIIBUT?

7.Kak 6ynyT BeIrasaeTh ciekTpbl IMP numernoBoro sdupa u nukiio0yraaueHa’?

8.M300pa3uTte 0Xku1aeMblil CIIEKTP CIIMH-CIIMHOBOT'O B3aUMOICHCTBHUS dTUIAIETATA.

Tema 3. CTpoeHHe KpUCTaIOB, KUAKOCTeH U Me30(a3. IloBepXHOCTHBIE CBOIICTBA KOH/IEHCHU-
pOBaHHBIX (a3.

Cemunapckoe 3ansaTue 1. CtpoeHne kpucrauioB U xuakocrei. smenenne PP npu nnasie-
Huu. VI3MeHeHne CTPyKTYypHBIX IapaMeTPOB MPH IJIABJICHUHU JIbJla U HMOHHBIX KPHUCTAIIIIOB
Cemunapckoe 3ansitue 2. Ctpoenne Mezoas. Knaccudukanus xuakux kpucranios. [Tosepx-
HOCTHBIE CBOMCTBA KOH/IEHCHPOBAHHBIX (a3.

Bonpocs! k Teme:

1.TuIbI NOHHBIX KPUCTAIIIMYECKUX PEIIETOK.

2. I3meHeHue napaMeTpoB peleTOK C U3MEHEHUEM TEMIIEPATYPBI.

3. Mozenu niaBiieHuss HOHHBIX KPUCTAJIJIOB, yU€T B3aUMOAENUCTBUS A1E(PEKTOB P EIIETKH.
4. Kakue Moienu CTpyKTypbI JKHJIKOCTEH BAM U3BECTHBI?

5. KoMIlJIeKChI U KJIaCTEPBI B )KUJKOCTSIX.

6.Kakue BUIbI )KUJIKMX KPUCTAJJIOB Bbl 3HaeTe?

7. Kakue metozsl nonyuenus KK Bbl 3Haete?

8. B uem nposBisieTcs U Kak uconb3yercs anuzorponus JKK?

9. Yem oTamMuaeTcs COCTOSIHME aTOMOB Ha IOBEPXHOCTH U B 00beMe Tena?

10. Kakyto posib UrpaeT mNoBEpXHOCTHOE CTPOEHHE TBEP/bIX TN Ha SIBJICHUE acopOuuun’?

5. O6pa3oBaresibHbIE TEXHOJIOTHU

B xone ocBoeHUst AU CIUTUIMHBI TPETYCMaTPUBACTCS IPUMEHECHHE CIEAYOIINX aKTUBHBIX
METOJIOB O0yUCHUS:

- KJIACCHYECKHE JICKIIMU C MPOTrPpaMMHUPYEMBIM OIPOCOM, C HCIIOJIh30BAHHEM WHTEPAKTHUB-
HBIX CPENICTB - HE MeHee 25%;

- obecrieueHne CTyICHTOB KOHCIEKTaMU JICKIIHIA,

- CEeMHHaApCKUE 3aHSITUSL C aHAJIM30M Y3JIOBBIX TEOPETUUYECKUX IMOJOKCHUM, BBIJCICHHBIX B
JEKLHSIX;

- KOHTPOJIbHBIE Pa0OTHI 10 KaXAOMY pa3feily TeMe Kypca;

- pelIieHue 3a1a4 ¢ UCMOJIb30BAHMEM MHTEPAKTUBHBIX M BBHIYMCIUTEIBHBIX CPEICTB, B TOM
YHUCJIe KOMITBIOTEPHOT'O0 MOECIUPOBAHUS CTPYKTYP CIOKHBIX MOJIEKYJ MPUOIMKEHHBIMU METO/1a-
MU KBaHTOBOM XMMHUH M CTPYKTYPBI KUJKOCTEH METOJOM MOJIEKYJSIPHOM JMHAMUKH — HE MEHEe
10%;

- BBINIOJIHEHUE CTYJICHTAMU WHIAMBUYAIBHBIX MHOTOJTAIMHBIX U MHOTOBAPHAHTHBIX 3ajad,
OpraHu3alns CaMOCTOSTEILHOTO 00 yUCHHS;

- BBINIOJTHEHHE pedepaToB U JOKIA0B C UX 3aIIUTOMH;

- BBIIIOJIHEHUE MOJIEJIEH MOJIEKYJI 10 METOY CTEPKEHb-1IapUK.

- UTOrOBOM KOHTPOJIb OCYILECTBIIAETCS MOCPENCTBOM PEUTUHIOBON OLIEHKH

6. YueOHO-MeTOAUYECKOE 0O0ecTiedeHue CaMOCTOSITe/IbHOI padoThl CTY1€HTOB.
Buowi u nopsaoox 8binoHeHus camocmoamensHou pabomel
1. U3yueHne peKkOMEHJ0OBaHHOU JINTEpaTypHl.
2. ITogroroska pedepata, mpe3eHTALMH U JOKIAAA.
3. Pemenue 3angau.
4. IlonroToBka K KOJJIOKBUYMY.
5. [ToaroToBka K 3a4ery.
| No | Buj camocTosiTenbHON \ Bun korTpONsS | Y4eOHO-MeToIuY.




paboTHI obecrieueHue

1. | U3ydenue pexkoMeHIOBaH- | YCTHBIN OMPOC IO pa3ienam Cwm. pazgenst 7.3, 8, 9 nan-
HOM JIMTEPaTYPHI. IUACIUILIAHEL. HOT'0 JJOKYMCHTA.

2. | [lonroroBka pedepata (no | [Ipuem pedepara, mpeseHra- Cwm. paznenst 7.2, 8, 9 nan-
10-15cTpanuir), npe3eHTa- | MM, JOKJIa1a U OLICHKA Kaye- HOT'O JJOKYMEHTA.
U4 1 jaokiana (25-30 Mu- | cTBa MX UCHOJIHEHHUS! HA MUHU
HYT) KOH(EpEeHLIUH.

3. | Pemenue 3amau [IpoBepka moManTHUX 3aaad. Cwm. paznenst 7.2,7.3,8, 9

JaHHOT'O TOKYMCHTA.

4. | IlogroroBka K KOJUIOKBU- | [IpomexxyTounas atrecranusi B | Cm. pasnenst 7.2, 7.3, 8, 9

yMy ¢dopmMe KOHTPOJIbHOW paboThl. | JAHHOT'O IOKYMEHTA.
5. | [loaroToBka k 3a4eTy. VYcerHbIii onpoc, 1160 kommbio- | Cm. pasnenst 7.2, 7.3, 8, 9
TEPHOE TECTUPOBAHUE. JTAHHOT'O JIOKYMCHTA.

1. Texyuuii KOHTPOJIb: MOATOTOBKA pedepata, pe3eHTAllMK U JOKJIaa.

2. Tekylui KOHTPOJIb: pELIEHUE 3a4au.

3. IlpomexxyTouHas aTTecTanus B popMe KOHTPOIBHON pabOTHI.

Texywuti KOHmMpOabL yCIIEBAEMOCTH OCYILIECTBISIETCS HENPEPBIBHO, HA MPOTSKEHUU BCETO
Kypca. [Ipexnae Bcero, 3T0 yCTHBIN OIPOC MO XOAY MPAKTUYECKUX 3aHSATUN, BBIIOJHIEMBIN JUIA
ONEpPATUBHON aKTUBHM3ALMU BHUMAHUS CTYIAEHTOB M OIEHKU UX YPOBHS BocmpusaTus. /s Texy-
IIEro KOHTPOJISI UCIIOJIb3YETCS U TaKOW BHJI CAMOCTOATENIHHON paboThl Kak MOJAroTOBKa pedepa-
TOB, CO/IEp)KaHKUE KOTOPBIX Oy/eT MPeACTaBICHO MyOJINYHO Ha TPAKTUYECKOM 3aHATUU U COMPO-
BOXKJIEHO Ipe3eHTalei. Beioop Tembl pedepata coriaacyercs ¢ JIeKTOPOM.

IIpomesrcymounsiti KoHmpoib TPOBOAUTCS B PopMe KOHTPOIBHOM paboThI, B KOTOPOM CO-
JiepKaTcs TEOPETUYECKUE BOIIPOCHI U 3aJaUH.

Hmoeoswitl konmpoib TPOBOJUTCS OO B BHUJIE YCTHOTO 3aueTa, MO0 B popMe TeCTHPO-
BaHMSL.

OueHka “OTIMYHO” CTAaBUTCS 32 YBEPEHHOE BJIaJECHUE MaTEpUAIOM Kypca.

Onenka “Xopomro” CTaBUTCS TMPH TOJHOM BBIOJHEHUH TpeOOBaHUKW K TIPO-
XOXJAEHUIO Kypca U YMEHUH OPHUEHTHPOBATHCS B U3YUYEHHOM MaTepualie.

Ouenka  “ylOBJIETBOPUTENBHO ~ CTaBUTCS NP JOCTaTOYHOM  BBINOJHEHUU
TpeOOBaHMII K MPOXOXKIEGHHWIO Kypca W  BJaJ€HUM KOHKPETHBIMM 3HAHMSMHU IO
Iporpamme Kypca.

OueHka “HEYJOBJIETBOPUTENILHO CTaBUTCS, €CIIM TPEOOBaHMS K MPOXOXKJEHUIO Kypca HE
BBITIOJIHEHBI U CTY/IEHT HE MOXKET [0Ka3aTh BJaJIeHHE MaTepruajoM.

7. ®OH/I OIIEHOYHBIX CPEACTB /ISl IPOBEAeHNs TEKYIero KOHTPOJIsl YCIeBaeMOCTH, NMPOo-
ME’KyTOYHOM aTTeCTAUMHU 10 UTOTaM O0CBOCHUS IUCIUIINHBI.

7.1. TunoBble KOHTPOJILHBIE 3aaHUS.
KoHTpoJibHBIE BOIPOCHI K 3a4eTy

1. Makporena, MUKpOYaCTHUIIbl, HAHOYACTULIBI. J[BONCTBEHHAsI MpUpoJa CBETa. 3aKOH 3KBU-
BAJICHTHOCTH MacChl ¥ 3Hepruu. Boausel ne bpoiins.

Mojienib MOJIEKYJIbI KaK €IMHON TUHAMUYECKON CUCTEMBI U3 SIIEP U AJIEKTP OHOB.

2. XuMUYECKUE CBSI3M, UX THIBI, BAJICHTHOCTH () (PEKTUBHBIX aTOMOB B MOJIEKYJIE, TOCIEI0-
BAaTEJIBHOCTh U KPATHOCTh XUMUYECKHUX CBS3EH.

3. KBantoBomexaHn4eckoe 00bsICHEHHE CTPOCHUS OTHODIIEKTPOHHBIX aTOMOB.

4. Oco0eHHOCTH CTPOEHHS MHOTOAJIEKTPOHHBIX aTOMOB. ATOMHBIE TEPMBI.

5. IlepeuncnuTh Bce BO3MOKHBIE 3HAUEHHSI KBAHTOBBIX yucesl J u M;j 1 atoma ¢ yKa3zaH-
HbIM TepMOM. ONpeaenuTh OTHOCUTEIIBHOE PACIIONOKEHUE YKAa3aHHBIX aTOMHBIX TEPMOB IO DHEP-
TFETUYECKOM LIKAaJE.

6. XUMHUYeCKUe CBSI3H, UX TUIIbL, BAICHTHOCTH A(P(EKTUBHBIX aTOMOB B MOJIEKYJIE, MMOCIE0-
BAaTEJIBHOCTh U KPATHOCTh XUMUYECKHX CBS3EH.

7. KBanToBOMEXaHMYECKOE OOBSICHEHHE KOBAICHTHOW cBs3u. OOBSCHEHHE HAINpaBIICHHOM
BaneHTHOCTU. OpauHapHBIE, TBOIHBIC U TPOWHBIE CBS3U. METOI MOJIEKYISIPHBIX OpOuTaeit

8. OnpenenuTs YUCIIO CTAllMOHAPHBIX COCTOSHUMN, B KOTOPBIX MOYKET HaX OIUTHCS aTOM C 3a-
JTAHHOM 3JIEKTPOHHOM KOHQUTryparueil, uX TepMBbl.

9. NoHHas cBsA3b. DHeprusa NOHHOM cBs3H. [lonspuzanus noHos. BiusHue nonspusanuu Ha
CBOMCTBA BEILECTB.



10. Tuner uzomepun sgepHoro ckenera Moaekyisbl. CtpykTypHas uzomepus. IIpoctpan-
CTBEHHas nu3oMepus. JMHaMuueckas u3oMepus MoleKysl. BHyTpeHHee BpalleHue.

11. KoopnuHatinonHas cBsi3b. BonopoaHas cBsi3b, ee npupoaa. JByxXaIeKTpOHHbIE TPEXIIEH-
TPOBBIE CBSI3U C Je(QULIUTOM IIEKTPOHOB.

12. PaBHOBecHast reoMeTpuueckasl KOHQUTypalus MOJeKyJ, crocodsl ee onucanus. [lapa-
METPBI, ONPENEIAIOUIME T'€OMETPUI0 MOJIEKYJbI, MEXbsIECPHbIE PACCTOSHUS, BAJIEHTHBIE YIJIBL,
yIJIbl BHYTPEHHETO BPAIEHMUSL.

13. Teopus I'mmieciu. CBsi3b reoMeTpHUECKON KOHPUTYpAIIUHA MOJIEKYJIBI C YHCIIOM CTEPEO-
AKTUBHBIX AJIEKTPOHHBIX Map U TUIIOM THOPUIU3ALINN.

14. Cummerpusi paBHOBECHOW T€OMETPUYECKOM KOH(MUTYpAIIMH MOJICKYJIbl. DJIEMEHTHI CUM-
Mmerpuu. Onepanuu CHMMETpPUH. ToueuHbIe TPYIIbl CHMMETPHH.

15.IIpuBectn npuMepsl MOJIEKYJI, TOUYE€UHAs TPYINA CHMMETPUH KOTOPBIX COAEPKUT yKa3aH-
HBII Habop omepauuii CUMMETpUHU. YKa3aThb paclojiOkKEHHE COOTBETCTBYIOUIMX 3JIEMEHTOB CHM-
METPHUH B MOJIEKYJIE.

16. DHepreTHueckue XapakTepuCTUKU MosieKyJ. [lapiuanpHas 3Heprust XMMHUYECKON CBS3H.
[TocTostHCTBO 3Hepruii cBsizel OJHOrO BUIA B JIIOOBIX Mojekynax. Pacuer sHepruii o6pa3oBaHus
MOJIEKYJI OJySMIMPUYECKUMHU METOJIaMH (a1 JUTHBHAS CXEMA).

17. Ilonapu3anus BEIIECTB B CTATUYECKOM U IEPEMEHHOM JJIEKTPUYECKUX IOJAX. Y paBHe-
Hus Knaysunyca — Mocotru, Jlebas - JlanxeBena u Jlopentu — Jlopenua.

18. MHaynupoBaHHBIA JUIIOIBHBIA MOMEHT U NOJSIPU3YEMOCTb MOJEKYJbl. CBA3b OUIONb-
HOIO MOMEHTA U IMOJIIPU3YEMOCTH C MAaKPOCKOMMYECKUMHU XapAKTEPUCTUKAMHU BEIIECTB (IUIIIEK-
TPUYECKOM MPOHUIIAEMOCTBIO U ITOKa3aTesieM ImpeaoMieHus ). MoisipHas pedpakuus

19. DnexTpryecKknii JUIOJIBHBIA MOMEHT B KJIIACCUYECKOM TEOPUM M KBAHTOBOW MEXaHMKE.
[TonspHble ¥ HENONAPHBIE BeleCTBA. JIMNONBHBIA MOMEHT U CTPYKTYPa MOJIEKYJIBI.

20. ITapunanpHble ITUIIOJIBHBIE MOMEHTHI CBA3EM U CTPYKTYpHBIX rpynn. BektopHas annu-
THUBHAs CXEMa pacyera JUIOJIbHBIX MOMEHTOB.

21. DyeMeHTBl CUMMETPUM M OIlEepalluy CUMMeETpHH. TodedHble rpynnsl cuMMerpuu. [u-
HOJIbHBIA MOMEHT U CUMMETPHS MOJIEKYJIBI.

22. Tabnuipl yMHOXEHUs omepanuii cumMmetpuu. [IpeoOpa3zoBanus mogoous. Kimaccel co-
NPSDKEHHBIX 3JIEMEHTOB.

23. IIpuBonuMBIE M HENIPUBOAMMBIE NIPEICTABICHUS. XapaKTepbl HEIPUBOA UMBIX MPEICTaB-
JIEHU! TOYEUHBIX IPYII CUMMETPHH.

24. MarHuTHBII MOMEHT U MarHMTHas BOCIPUUMYHMBOCTb MOJIEKYJIbl. JlMaMarHuTHbIE U Ma-
pamMarHuTHbBIE BellecTBa. MarHuTHas noJisipu3anys. MarHUTHBIN pe30HaHC.

25. MarHuTHble MOMEHTHI SI/I€p U 3JIEKTPOHOB. Y CIOBUE SIIEPHOTO MAarHUTHOIO PE30HAHCA.
SAMP. Xumunueckuii caur. CIIUH-CIIMHOBOE pacIIeNIeHUE.

26. Ucnonb3oBanue crekTpoB IMP B CTpyKTypHBIX HCCIIEAOBAaHUSAX.

27. YcnoBue 31eKTpOoHHOro mapamarautHoro pesonanca (OI1P). CBoboaHble panukaibl u
Jpyryue mapaMarHuTHbIE YacTUIbl U HeHTpbl. G-(akTtop. B3anmopaeiicTBue aeKTPOHHBIX U A1Ep-
HBIX CIIMHOB.

28. IlonHas sHeprus MojeKyJibl. OTHOCUTEIBHOE MOJIOKEHUE AIEKTPOHHBIX, KOJIE0aTENbHbIX
Y BpalllaTEJIbHBIX yPOBHEH 3Hepruu Mosekyisl. Ilornomenne u ucnyckanue usnydeHus Moieky-
JSIpHAs CHEKTPOCKOIUS.

29. BpaiuaTenabHble COCTOSIHUS IByXaTOMHOM M MHOTOaTOMHBIX MOJIEKYJ B NMPHOIMIKEHUSAX
JKECTKOTO M HEKECTKOro poraropa. MOMEHT KOJIMYECTBA IBHKECHUS M KHHETUYECKAs DHEpPrus
BpalieHus. JInHeiiHble MOJIEKYJIbl, MOJIEKYJbl TUIIOB C(EepHUUECKOro, CHMMETPHUYHOIO U aCUMMET-
PUYHOIO BOJIYKOB.

30. Onpenenenne BpaaTeIbHBIX KOHCTAHT, MOMEHTA UHEPLUHU, MEXbSICPHBIX PACCTOSTHUM.

31. Crenenu cBo60abl Mosiekyn. KonebarenbHble cTenenn cBoboasl. HopmanabHbie konebda-
Hus. CuMMeTpust KoineOaHui.

32. KonebarenbHble COCTOSHUS JIBYyXaTOMHOW M MHOTOATOMHBIX MOJIEKYJ B IMPUOJIMIKEHUSIX
rapMOHHUYECKOI'0 ¥ aHFapMOHNYECKOro ocuuATopoB. [lorennman Mopse.

33. OnpenenuTs YUCI0 HOPMAJIBHBIX KOeOaHUH ykazaHHOW MOJeKyJbl. M300pa3uTh cxembl
HECKOJIbKMX BAJIGHTHBIX U Je(OPMAIIMOHHBIX HOPMAJIbHBIX KOO aHHH.

34. IlpuBecTy ImpUMEpBI MOJIEKYJI, TOUEUHAsl TpylIa CUMMETPUM KOTOPBIX COJIEPKUT yKa-
3aHHBIA HAOOp omepanuil CUMMETPHH. YKa3aTh PACIOJOKEHHE COOTBETCTBYIOIIMX JJIEMEHTOB
CUMMETPHUH B MOJIEKYJIE



35. UK-cnexrpel. CriekTppl KOMOMHALIMOHHOTO paccesHus. llpumeHeHue koiebaTeNbHbIX
CHEKTPOB JJI UACHTU(UKALIMY BEIECTB, YCTAHOBIICHUSI CHMMETPUU MOJIEKYJI, U3yueHUE XUMUYe-
CKUX PaBHOBECHH.

36. DnexkTpoHHble cocTosiHUs. Kiaccupukanus 3JeKTPOHHBIX COCTOSIHMM JBYXaTOMHBIX U
MHOI0aTOMHBIX MOJIEKYJI. Pa3iimuusi CBOMCTB MOJIEKYJI B Pa3JINYHBIX AIEKTPOHHBIX COCTOSHUSAX.

37. DnexkTpoHHO-KoJIeOaTeNnbHble crieKTpbl. AHanu3 Jlenanapa. OnpeneneHue 3Heprui auc-
COIIMALIMU MOJIEKYJ B OCHOBHOM M 3JI€KTPOHHO-BO30YKIEHHOM COCTOSHHSIX. YKa3aTh OCOOCHHOCTH
CTPOEHHUS MOJIEKYJbI, O KOTOPBIX MOXKHO MOJTYYUTh MH(OPMAIUIO 33JaHHBIM 3KCIIEPUMEHTAIb HbIM
MeTonoM (dnekTpoHHas crnekrpockonus, Y ®-, UK- u KP-cnektpockonus, AMP-criektpockonus u
zp.).

38. Yka3aTh 9KCHEepHUMEHTaIbHBIE METO/IbI, C MOMOIBI0 KOTOPBIX MOXKHO MOJYYUTh HHGOP-
MaIMI0 O HEKOTOPHIX OCOOCHHOCTSIX CTPOCHUS MOJEKYJbl (reoMeTpuueckas (opma, sHepreTuye-
cKas JquarpaMma, CUMMETpHS U ap.)
39. Onucate U3BMEHEHUS B 3HEPIUU YaCTHUIIbI, HAXOJAIIEICS B MOTEHLIUAIBHON M€ B pe3yJbTaTe
M3MEHEHUH B popMe MOTEHIMATBHON sIMbl. OnIMcaTh U3MEHEHUS B BHEPrun

40. IIpaBuia or6opa AJI CIEKTPOB MCITyCKaHUs, MOTJIOMIEHUSI U KOMOWHAIMOHHOTO paccesi-
HUS. TeopeTuKo-rpynInoBoi aHAIIN3.

41. ®dusznueckue METOAbI ONPEAENIEHUs CTPYKTYphl MOJEKyJ. DieKTpoHorpadus. Moieky-
JISIPHBIE CIIEKTPBI, CIEKTpsI SAMP.

42. ArperaTHble cOCTOSIHUS. MEXMOJIEKYIIPHOE B3aUMO/IEIICTBHE.

43. KynoHoBckoe, O0pHOBCKOE, OPUEHTAIIMOHHbIE, HHIYKIIMOHHOE U TUCIEPCHOHHOE B3aH-
mozeicTBus. [loTeHuManbHble QYHKIUU I TapPHBIX MEXKMOJIEKYIIPHbBIX B3aUMOAECH CTBUH.

44, MexxMOIeKyIIsIpHbIE B3auMOJICHCTBUSA. Y paBHeHHs Mu, moteHimansl Mop3e, 12-6, 9-6,
bopua — Maiiepa- Xurrunca, ®ymu-To3zmu.

45. IudpakiioHHBIE METOABI HCCIENOBaHUsA CTPYKTYphl BemlecTtBa. [lapHbie ¢yHKIMHN pa-
JuanbHOro pacrpenenenus. OnpeneneHue CTPYKTYpHBIX I1apaMeTpOB BEIIECTB B KOHAEHCHPOBAH-
HBIX (hazax.

46. Kpucrammueckoe coctosiHue. OCoOEHHOCTH KpHCTaIMyeckoro cocrosinus. HMccneno-
BaHUE CTPYKTYPBI KPUCTAIUIOB. THIBI KPUCTAITMYECKUX pEelIeTOK. Tumbl 1eeKTOB KpuCTaIIde-
CKHX PELIETOK.

47. DHepretnka WOHHBIX KpucTawioB. [edexter loTttkn m ®penkens. BzaumopeiictBue
nedexros. [InaBnenue kpucramios. Vi3aMeHeHNHE CTPYKTYPHBIX TapaMEeTPOB TPH IJIaBICHUH.

48. Kunkoe u amopduoe cocrosausi. CtpoeHue xunkocteir. CTpykTypa KuaKoi Boabl. Pac-
TBOPBI AEKTPOJIUTOB. BIAM>KHMI M TPOMEXYTOUHBIN MTOPSIIOK

49. Kunkue xpucTamibl, CMEKTUKH, HEMAaTUKH, XOJEeCTepUKH. KUIKOKPUCTAIINYECKOE CO-
CTOSIHUE B J)KUBBIX OpraHHU3MaXx.

50. OcoOGeHHOCTH CTPOEHUS! MOBEPXHOCTU KOHJEHCHUPOBAaHHBIX (a3. CTpyKTypa IpaHHIIbI
paszzaena koHaeHcupoBaHHbX (az. J19C. ancopouus [TAB.

JI1s1 UTOrOBOrO KOHTPOJIA COCTABJIEHBI TaK)K€ TECThI JUII KOMIIBIOTEPHOIO TECTHUPOBAHHS,
OUJIETHI 17151 MUCbMEHHOI'0 3a4€Ta; OHU MPUBEACHBI B IpuiioxkeHuu k Y MK.

IIpnMepHbIe TeCTOBbIC 3aaHNUA

Moayas 1. CTpoeHne 1 CHMMETPUS MOJIEKY.JI
1. MoHHas cBA3b OCYILECTBISIETCS B pE3yJIbTaTE!
1) obpazoBanus 00IIEH 2JIEKTPOHHON HapbI
2) nepexojia 3JIEKTPOHHOM Maphl OT OJHOI'0 aTOMa Ha CBOOOJHYIO OpOUTaIb APYTroro atoma
3) CHJI JIEKTPOCTATUUECKOT'0 IPUTSKEHUS MEXY HOHAMU
4) cMmeleHus IIEKTPOHHOM Mapbl OT OJJHOTO aTOMa K JIPYr oMy
2. JIoHOpHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMS KOBAJICHTHOM CBSI3M BCTPEUAETCS B MOJICKY-
ze:
1) H.0 2) CO2 3) CO 4) BCI3
3. B coenunenuun NHs*BF3 xuMuueckas cBA3b OCYIIECTBIISIETCS 32 CUET:
1) o6pazoBaHUsI HOHHOU CBSI3U
2) cnapuBaHHUA AJIEKTPOHOB a30Ta U Oopa
3) mepexoja mapbl 3JEKTPOHOB OT a30Ta Ha CBOOOHYIO opOuTais 6opa



4) cHIT MEXKMOJICKYJIIPHOTO B3aMMOJICHCTBHUS

4. Cpenu IpUBEICHHBIX MOJICKYJI U MOHOB ONPEACIUTE Ty, KOTOPAs MOXKET OBITh aKIIEIITOPOM
pu 00pa30BaHUU KOBICHTHOW CBSI3H 1O JIOHOPHO-AKIIEITOPHOMY MEXaHU3MY:

1) NH3 2) AlIRY 3) NH4+ 4) H,O

5. Cpeau mpeaI0)KeHHBIX MOJIEKYJ BBIOGPUTE TY, IIEHTPAIbHBIA aTOM KOTOPOM HaXOAHUTCS B SP3
- THOPHUIU3AIUH

1) BCl3 2) HaSe 3) BeH» 4) ZnCl;

6. Cpeau nmpenioXXKeHHBIX MOJIEKYJ U HOHOB BbhIOEpHUTE TE, TEOMETPHY €CKasg CTPYKTY-
pa KOTOPBIX mpeacTaBiaser coboi Terpasap:1)XeFs, 2)SO%4, 3) NH*4, 4) BrFs.
1) 1u 2 2)2u3 3)2u4 4)3 u4

7. B KakoM M3 MpPEeIIOKEHHBIX COeIMHEHU BO3MOXHO 00pa3oBaHUE MEXAY aTOMaMH
KOBAJEHTHOM CBSA3M MO JOHOPHO-aKUENTOPHOMY MEXaHU3MY:

1) NHs 2) AICI3 3) CO 4)CO,

8. Cpenu npeagoXKeHHBIX MOJIEKYJ BbIOEpUTE Te€, 1€ aTOM yrjiepoja HaXOAUTCS B Sp -
rudpuau3anuu:

1) C2H2, CoHa 2) C,Hs, HCN 3) CO2, CH4 4) CoH2, CO2

9. XUMHYECKHE CBA3U HCHAIIpaBJICHBI U HCHACBIIICHHLBI ITPU CTAHAAPTHBIX YCIIOBUAX
B MOJICKYJaX:

1)CCl4, NaCl 2) LiCl, AuCs 3)CO0O2 H0 4)AgF, FCI

10. Ucnonb3ys meton 'mnnmecnu, onpegenure MOJEKYNY, B KOTOPOW yTIJbl
MEXIYy CBSI3IMH paBHBI 90°:

1) SCl4 2)ICI3 3) IF5 4) XeF4

11. Kakast u3 MOJIeKyJ1, TPUBEICHHBIX HIKE, umeeT C, 1 C,?

1) BCI, 2)BF; 3) SO, 4 €O

12. Kakast u3 MoJieKyJ1 OTHOCUTCA K ToueqHoi rpynne D, ?

13. Kakoii u3 npuBeAEHHBIX HOHOB UMEET IJIOCKOE CTPOEHUE?
1) COZ 2) SOz 3) SOz

14) K xakuM rpynmnaM CUMMETPUU OTHOCSTCS MOJIEKYJIbl, UMEIOIINE
COOCTBEHHBIE AUIMOJIbHBIE MOMEHTHI?

1) Cn,Cnv. 2) Dn,Dnh, Dnd. 3) Td,Oh, Ih 4) Dooh,Dnh, C2h

15. Pasnoxute npuBoauMoe nipeactasienne 9(E); —1(C2); 3O'V (XZ); 1oy (yz) Ha
HENIPUBOJMMBIE IIPE/ICTABIICHUS] TOUYE€YHOM I'PYIIIBI MOJIEKYJIBI BOJIBI

3) I'=4 +3A, +2B, + 3B, 4)F:3A1+A2+381+282



16. Ecm L - OIIEPATOP CKAJSIPHOW BEJIMYUHBL, TO B KAKOM CJIydae MaTPUYHBIN 2JIEMEHT
Lmn = _[Wr(nj) L Wr(]i)d U OmIMYeH OT HynA?

1) B cayuae, eciu Fj :Fi 2) Ecim Fj ZFL

3) Eciu FjZAl 4) Ecn FiZFL

Moayab 2. JieKTpUYeCKHe H CHEeKTPOCKONMUYeCKHe CBOICTBA MOJIEKY.JI
1. IIpu paccMOTpEHUH CIEKTPOB KAKOT'0 THITA HEOOXOAUMO YUUTHIBaTh MpUHITUT PpaHKa-
Konnona?
1) UK-. 2) BpamaTeabHbIX. 3) KP-. 4) 5NIeKTPOHHBIX.

2. B xakux 007acTsAX CHEKTpa MPOSIBISIOTCS MEPEXObl MEXKIY AJICKTPOHHBIMH, KOJIeOaTeIbHbI-
MU U BpaIlaTeIbHBIMU COCTOSTHUSIMHU MOJIEKYJI ?

1) KoneGarenbHsble - B UK-06macth, BpamaTenbabie - B Y D-0051aCTH, 3JIEK-TPOHHBIE - B MUKPO-
BOJIHOBOM.

2) KonebaTenbHble - B MUKPOBOJHOBOM, 3JIEKTpOHHBIE - B Y ®-001acTH, BpauarenbHble - B K-
obsacTu.

3) Konebarenbusbie - B IK-0061actu, BpamaTenbHble - B MUKPOBOJHOBOM, 3JIEKTPOHHBIE - B Y D-
obmacru.

4) KoneGarenpHble - B YD-00macty, anekTpoHHsie - B MK-o0nactu, Bpama-TeabHbIe - B MUKPO-
BOJIHOBOW. B Mouiekysie sTriieHa npu o0aydyeHun Y ®-cBeTOM BO3MOXHBI 3JICKTPOHHBIH Iepe-
XOJ] HAMMEHBIIIEH PHEPrUun:

3. KonebaTenbHble CIEKTPhI BO3HUKAIOT IIPHU B3aWMO/ICHCTBUH BEIIECTBA:
1) c ramma-u3nydyeHueM; 2) ¢ BUIUMBIM CBETOM;  3) C paAHOBOJHAMU
4) c UK-u3nyuenuem; 5) ¢ YO-uznydyenuem

4. Un¢pakpacHbIM CIIEKTpaM MOIJIOUICHUS COOTBETCTBYIOT:

1) 271eKTpOHHBIE MEPEXO/Ibl U3 OCHOBHOI'O B BO30Y)KJICHHOE COCTOSIHUE;
2) xosiebaTesIbHbIE TIEPEXO0/Ibl U3 OCHOBHOI'O B BO30YXK/AEHHOE COCTOSHUE;
3) 2IEKTPOHHBIE IEPEXOBI U3 BO30YKIEHHOIO B OCHOBHOE COCTOSIHUE ;
4) BpamateabHbIe IEPEXOAbI U3 OCHOBHOTO B BO30Y)KJEHHOE COCTOSTHHE.

5. KoMOMHaAIMOHHBIM paccessHueM Ha3bIBae€TCs paccesHUEe CBETa:
1) 6e3 u3MeHeHHsI YacTOThI, 2) ¢ yBeIMYEHHUEM YaCTOTHI;
3) C yMEHbIIIEHUEM YaCTOTHI ; 4) c ”3BMEHEHUEM YacCTOTBHI.

6. Kakue konebanus monekyisl CO2 nposBisitores B IK-cnektpe, a kakue B KP-ciextpe?

1) [MonrHocummerpuuHoe akTHBHO B KP-criektpe, a nedopMalinoHHOE BaJICHTHOE KoJicOaHHE B
HK-cnekTpe;

2) Bce konebanus axktuBHbl UK-u KP-criektpax.

3) [TonmHocuMMeTpuyHOE BasieHTHOE Koniebanue B MK-crekTpe u anTucMMMeTpudHoe B KP-
CIIEKTDE.

4) Bce xonebanust akTuBHBI ToNbKO B MK-criektpe .

7. CKOJIBbKO MOCTyNaTeIbHBIX, BpalllaTeNIbHBIX U KOJIeOaTEeIbHBIX CTEEHEN CBOOOIbI Y TeTpad -
prdeckoit monexybl CHy?

1) [ToctynmatenpHBIX - 3, BpalmaTenbHBIX - 3, KOIeOaTeTbHBIX - 9.

2) [loctynaTenbHBIX - 3, BpalaTeabHbIX - 2, KosedaTtenbHbIX - 10.

3) [locTynmarenbHbBIX - 3, BpalaTeabHbIX - 3, KOJEOATENbHBIX - 3.



4) TlocTynaTenbHbIX - 3, BpallaTeabHbIX - 3, KOJIeOATEIbHBIX - 5.

8. Ykaxxurte xapakrepHble oco0eHHOCTH KojebaTeabHbIX criekTpoB (MK - u KP-) npu-BenenHbix
HUXKE MOJIEKYI:

1) CI2; 2) HCI, 3) CO;

4) CF2=CH2 (ToJIbKO BaJICHTHBIC KOJICOaHHS IBOMHOMN CBSI3M);

5) CH3CH=CHCH3 (TonpKO0 BaJICHTHBIE KOJIeOaHUs IBOWHOM CBSI3M).

9. OTnnyaroTCs M SHEPTUU JUCCOLUALIUN U30TOMHBIX MOJIeKyYJ1, Hanpumep Ho u D7?

1) OHeprum nucconrany OMHAKOBBI.

2) Ha Bonpoc OTBETUTD HENb3S, TAK KaK HE IPUBEEHBI JaHHbIE 00 X YacTOTaxX KojeOaHuil U
AHTApMOHUYHOCTH.

3) Oueprus aucconuanuu y D2 6onbiie, uem y Ho.

4) Dueprus aucconuanuu y H, 6onbie, yem y Do.

10. IIposiBisroTCs 1 (aKTUBHBI JIM) KOJIEOaHUS MOISAPHBIX IBYXaTOMHBIX MOJIEKYJI (HallpuMep
HCI) B UK-cnektpax u cnekrpax KP?

1) [IposBasitores Tonbko B UK-cektpax.

2) IlposiBasitorcst Tonbko B KP-ciexktpax.

3) Ilpossistorcs B UK-cniexktpax u B criektpax KP.

4) He nposisasitorest Hu B UK-cniekTpax, Hu B cnektpax KP.

11. CnexTpam norjoieHus B yabTpadroneroBoil 00JacTH ClIEKTpa COOTBETCTB YIOT:
1) a7IeKTPOHHBIE TIEPEXOABI U3 OCHOBHOI'O B BO30YKJICHHOE COCTOSIHHUE;

2) xosiebaTeIbHBIC IEPEXOAB U3 OCHOBHOTO B BO30YKIEHHOE COCTOSIHHE;

3) aNeKTPOHHBIE MEPEXOAbI U3 BO30YKIEHHOTO B OCHOBHOE COCTOSTHUE ;

4) BpamaTeiabHbIE TePeX0bl H3 OCHOBHOTO B BO30YKIEHHOE COCTOSHUE.

12. DneKTpoHHbIE MEPEX0Abl B MOJIEKYJIax MPOSIBISAIOTCA B yIbTPa(pHOIETOBOM U BUIUMON 00-
nactax crekrpa nmpumepro ot 100 1o 1000 Hm. KakoBa SHEprus 3TuX Nepexoaos B cM 2
1) 10 - 100 2) 100 - 1000  3) 10000 — 100000 4) 10 — 100000.

13. DneKkTpoHHBIE CIEKTPHI BOZHUKAIOT IPH B3aMMO/I€H CTBUH BEIIECTBA!
1) c ramma-u3nydyeHueM; 2) ¢ BUIUMBIM CBETOM;  3) C paJliOBOJHAMU;
4) ¢ UK-u3nyyenuewm; 5) ¢ Y®-uznyueHuem.

14. Kakue 3J1eKTpOHHBIE ITEPEXO0/Ibl 3aIPELIEHBI 10 CIHHY:
1) cuHTIEeT-CUHTJIETHBIC;, 2) CUHTJIET-TPUIIJICTHBIE,
3) TpunIeT-TpUILJIETHBIE; 4) IS SJIEKTPOHHBIX IIEPEXO0I0B HET 3aIlpeTa 110 CIIHUHY.

15. KakoBa MYJIbTUIINICTHOCTD 3JICKTPOHHOI'O COCTOSAHUA MOJICKYJIbI, ITPU KOTOPOM CIIUHBI IBYX

QJICKTPOHOB IapaJlJICJIbHBI:
1) 1/2 2) 1 3)2 4) 3.

16. Cpeau npuBeIEHHBIX HUKE IPYIIT HAWJUTE AyKCOXPOMBI :

1)C=C-C=0; 2)C=C-C=C; 3)-NH2; 4)C=C; 5)C=0; 6)-OH.
18. YBenuueHue nenu conpskeHus MOoJIMeHOB MPUBOIUT B Y D-crieKTpe K:

1) 6aTOXpOMHOMY CIOBUTY U TUTIOXPOMHOMY PP EKTy;

2) 6aTOXpOMHOMY CIIBUTY U TUIIEPXPOMHOMY 3D DeKTy;

3) TUIICOXPOMHOMY C/IBUTY M THIIOXPOMHOMY 3 deKTy;

4) TUIICOXPOMHOMY CABUTY ¥ TUIIEPXPOMHOMY 3P (DEKTY.



17. Kakue u3 MMPUBCACHHBIX HUXKC ACP HC O6J'Ia,I[aIOT MarHuTHBIMU CBOMCTBAMM:
1)2C uBC;  2))2Cu ¥N;  3)2Cu 0; 4)19F 1 3P

18. SIMP cnekTp xsiop3Tana Oyner coaepxaTh
1) oquH UK, 2) iBa TMKa paBHBIX MHTEHCUBHOCTEH,

3) Oonee MHTEHCUBHBIN KaAPYIJIET U MEHEe HHTEHCUBHBIM TPUILIET,
4) Goree MHTEHCUBHBIN TPUIJIET U MEHEE HHTEHCUBHBIM KBaAPYILIET.

19. Ckonbko curHano [IMP u ¢ kakuM COOTHOILIEHHEM UHTEHCUBHOCTEN COAEPIKUT CHEKTP U
METHJICHIIUKIIONpOIieHa?

1) Tpu curnana 2:1:1. 2) nBa curHana 2:1.

3) nBa curnana 1:1. 4) ouH cUTHAN

20. CKOJIBbKO CUTHAJIOB COAEPKAT CIIEKTPHI a) IUKIOOYyTaueHa U
0) METUJICHIIMKJION poIIeHa?

1) a4, 6-1. 2)a -2, 6-1. 3)a-1, 6-4. 4)a-1,6-2

21. BenuynHa KOHCTAaHTHI COUH-COUHOBOI'O B3aUMOICHCTBHUSA
Omnpenensiercs HANPsHKEHHOCTHIO BHEIIHET0 MATHUTHOI'O MOJIS
SIBnsieTcss BHYTPEHHUM CBOMCTBOM CIIMHOBOM CHCTEMBI
N3mepsiercss B MUITMOHHBIX JTOJISIX

He 3aBucut ot paboueii gactotsl IMP-criekTpomerpa

o~ wd e

3aBucurt ot paboueit yactorel AMP-ciekTpomerpa

22. CoOcTBEeHHBIN MATHUTHBI MOMEHT 3JIEMEHTAPHBIX YACTHI] 00YCIOBIICH
1. mx ctmHOM

2. ¥X 3apsoM

3. BHEIIHUM MarHMTHBIM IOJEM

4. mpupo0ii MUPO3IaHUS OPOUTATEHBIM MAarHUTHBIM MOMEHTOM

Mopayasb 3. CTpykTypHas HeiiTpoHorpadusi, 31eKkTpoHorpadus u
pentrenorpagusi. CTpoeHne KOHIeHCHPOBAHHBIX Cpel
1. Kakum MeTogom nosy4aroT Hau0osiee TOUHYI0 HH(GOPMALIUIO O CTPYKTYPE KU AKOCTEH?
1) HeifrpoHorpaduueckum MeTo10M; 2) PeHTreHOBCKMM METO/10M;
3) Dnekrponorpaduyeckum metogom;  4) UK- cnekTpocKonu4eckuM MeTOI0M .

2. Kakumu criocobamul onpeaessitoT CAMMETPUIO KOMIUIEKCOB B KUAKOCTAX ?
1) UK- u KP- meTogamu

2) HeittpoHorpaduueckum u peHTpOreHorpaGuyeckumM MeTOAaMu;

3) MK-u Y®- cnekTpoCKOMMYeCKUMU METOIaMU

4) DnexTpoHorpaGuuecKiuM METOIOM.

3. KakuMu MeTo/1aMH OTNIPEACIISIIOT CTPYKTYPHBIE TapaMeTPbl KPUCTAJIOB U KU IKOCTEH?
1) HelitpoHOrpadmuecKuM METOA0M; 2) PEeHTreHOBCKHUM METOJIOM;
3) DnekTpoHOorpauIECKUM METOIOM 4) K- crieKTpOCKOMUYECKUM METOIOM.

4. KoopavHaimoOHHBIE YU CIIA XapaAKTEPHBI JJISL:
1) KpucramioB u xugkocrei; 2) TosbKO 1151 KPUCTAJUIOB,
3) TonbKko KUIKOCTEH; 4) JIns ®KUIKOCTEH U Ta30B.



5. Kakumu mMeronaMu MOATBEP)KIAETCS HAIUYUE B KMJKOCTU IPOCTPAHCTBEHHOIO YHOpsAAoYe-
HHS MOJIEKYJ1?

1) AudpakinoOHHbIMY; 2) CHEKTPOCKOIUYECKUMU

3) PedpakTomerpruueckum; 4) InaibKOMETPHUIECKUM;

6. Eciit mepBbIit koopauHannoHHbI paanyc kpucramia NaCl r, =295 A, kakum
cTaJ B pacniaBe?

1) YMenbmmncs 2)r,_ 3) YBemuuuncs ~ 4)CoxpaHuiicss HEU3MEHHbBIM

7. KoHeuHOCTb (OrpaHMuEHHOCTh) 00beMa peanbHbIX Tel 00YCIOBICHO:
1) CunaMu OTTaJIKMBAHUS 2) Ky10HOBCKMMU CUJIaMU
3) JIumoss-aumoasHbIM B3aUMOICHCTBUEM 4) IucnepCHOHHBIMU CUTIaMU

8. 3H€pFI/I$I MOH-HOHHOI'O B33.HMOI[€I>1CTBHH IO BSJIMYMHE ITPOIMOpHIHUOHAJIbHA!

)rt 2) r? 3)r? 4) r*

9. DHeprus HOH-TUIIOIBLHOTO B3aMMOJICUCTBHS 110 BEIMYUHE MPOMOPIHOHATIbHA:

1) r? 2) r* 3)rt 4)r3

10. DHeprust UM OJIL-AUNOIBHOT O B3aUMOEHCTBUSA 110 BEJIMYUHE POIOPLY OHAJIbHA:
1)r? 2) r* 3) r 4) r*

11. B3auMonencTBUs MEXAY MOJIEKYJIAMU BOJbI IPEUMYLIECTBEHHO SBJISIFOTCS:

1) OpueHTanMOHHBIMU 2) KynoHoBckumu

3) AucnepcruoHHBIMU 4) H1yKIIMOHHBIMU

12. Ilpu nnaBaeHUH OONBIIMHCTBA KPHUCTAIJIOB:

1) [1epBoe KOOpAMHALMOHHOE YUCIIO YMEHbIAETCS
2) IlepBoe KOOPAMHALIMOHHOE YHCIIO YBEINYNBACTCS
3) [lepBoe KOOpAMHAIIMOHHOE YUCIIO HE U3MEHSETCS
4) CtpoeHue KOH/IEHCUPOBAaHHBIX CPEL

12. YacTuiisl B MOJICKYJISIPHBIX KPUCTAIIIAX YACPKUBAOTCS:
1) cunamu Ban-nep- Baanbca;

2) BIEKTPUYECKUM TUTIOJIb-AUIIOIbHBIM B3aUMO/ICH CTBUEM;
3) KyJIOHOBCKMM B3aUMOJICHCTBUEM;

4) MarHUTHBIMH B3aWMOJICH CTBUSIMHU

5) CinH-0pOUTATEHBIM B3aUMO/IEHCTBHEM.

13. YkaxuTe BelecTBa ¢ MOJIEKYJISIPHON KPUCTAJUIMYECKON PEIIeTKOI B TBEPIOM COCTOSIHUHU:
1) Cynboun yraepona; 2) bpowm; 3) duokcun yriepona;
4) Cynbhun 6apus; 5) I'padut 6) Oxcun menu;

14. CkoibKO cylIecTBYeT pa3jJMuHbIX TOUEUHBIX TPYIII AJIs IPOCTPAHCTBEHHBIX PEIIETOK?
1) 4 2)6 3)7 4) 14

15. Kakast CHHrOHMS XapaKTepU3yeTCs JIEMEHTApHOM SYEUKOi ¢ yriamMu
a= = y=90° MexK1y OCIMH U COOTHOIIIEHHEM JJIUH 3TUX oceil a = b = ¢?
1) OpropombOuueckas 2) TpuronanbHas

3) Kybuueckas 4) MoHOKIUHHAs



16. YkaxuTe BemecTBa C MOJEKYIAPHONH KPUCTANIMYECKONW PEIIETKOM:
1) C (anma3s), BN 2) H2O(TB), Ss 3)NaCl, CsCl
4) Ag, Cu

17. YkaxuTe BEECTBO C MOJIEKYISIPHOM KPUCTAJJIMUYECKON PEIIETKOM:

1) C (ammas) 2) CsCl 3) I 4) Au

18. YacTu1isl B MOJIEKYJIAPHBIX KpUCTAIIAX yIEPKUBAIOTCS:
1) cunamu Ban-nep- Baanbca; 2) KyJIOHOBCKUM B3alMOJEHCTBHEM
3) UHyKIIMOHHBIMY B3aUMOJEHCTBUSIMU  4) MAarHUTHBIMH B3aUMOJIEH CTBUSIMHU.

19. CnocoGHocTh BemecTB 00pa30BaTh pa3HbIe THITBI KPUCTAJUIMYECKUX PEIICTOK HA3bIBAIOT:
1) INomumopduzmom 2) AHn30TpONHMii; 3) Tekctypoii.

20. AMopdHbIe MaTepraibl OTIMYAIOTCSA TEM, YTO B HUX:
1) oTCyTCTBYET TPaHCIALIMOHHAS] CHMMETPUS,;

2) HET JaJbHEro MOPsIKa;

3) OTcyTcTBYeET OJIMKHUIN MOPSIIOK;

4) IIpucyTCcTBYET AajbHUN MOPSAIOK.

21. BeibepuTe nmpaBuiIbHOE ONpeaeieHne )uakux kpucramioB (OKK):

1) XKK- sTo BemecTBa, 001a1at0IMe OJJHOBPEMEHHO CBOMCTBAMU KaK JKHUJIKOCTEH, TaK U KpH-
CTaJIJIOB;

2) )KK- 310 reTeporeHHasi CMeCh KPUCTaJIOB M JKUJIKOCTEI;

3) XKK- 310 KpHcTaibl. 00J1a1al0IIHE TEKYYECThIO;

4) )KK- 3T0 )XHAKOCTH, 00JIaJaI0IIH e OJMXKHUM ITOPSIKOM.

22. KakuMu XapakTepHBIMH CBOMCTBaMU 00JIaJal0T KHUIKHE KPUCTAIIIBI?
1) TexyuecTbio 2) AHU30TpONHUEH;

3) OHu cocTOAT U3 CHEPUUESCKUX MOJIEKYI.

4) OHH COCTOST KOMITJIEKCOB.

23. YKaXuTe NpaBUIbHOE YTBEPXKACHHUE!

1) XKunxue kpucramisl (JKK) He 0051a1at0T 1aTbHUM TOPSIIKOM, X MOJICKYJIBI UMEIOT CTEPIKHE-
00pa3HyI0 WM J0CKO00Opa3Hyto hopmy;

2) KK o6sanatoT 1anbHUM HOPSIKOM, UX MOJIEKYJIbl UMEIOT CTEP KHE0OPa3HYIO WU JIMCKO00-
pasHyio hopmy;

3) KK cocrosT u3 crepkHeoOpa3HbIX MOJIEKYJ U 00J1a1at0T JajlbHUM MOPSAIKOM B PacIoJIOxkKe-
HUH MOJIEKYT;

4) KK coctosT u3 1uckoo0pa3HbIX MOJIEKYJI U 00J1aJa0T JaJIbHUM MTOPSAAKOM B PACHOJIOKEHUU
MOJIEKYI

5) KK o61agaroT 1 OJMIKHUM MOPSAAKOM U JabHUM MOPSAKOM.

24. KakoBa xuMuueckasi mpupoaa QyiepruHoB?

1) ®ymiepeHbl — MOJIEKYJSIPDHbIE COEIMHEHUS, MPUHAAIEKAIEe KJIacCy aUIOTPOIHBIX (opM
yriepoja, Kak u Ipyrue — ainmas, KapOuH u rpadur;

2) ®ymiepeHsl 3TO cMech KapOuHa u rpadura;

3) @ymnnepeHsl - CUCTEMBI, COCTOSIIINE U3 (DYIIIEPUTOB;

4) ®ysuiepeHbl- COEUHEHUS YTIEpoia ¢ KpEMHHUEM.

25. HazoBuTe AByMEpHBIE KPUCTAILIBI



1) I'pacpen 2) OynnepeH; 3) Oymnepur; 4) I'padpur.

26. HazoBuTe MaTepuasl ¢ MaKCHMAJIBHOM MOJBMYKHOCTBIO JIEKTPOHOB CPEIU BCEX M3BECTHBIX
MaTepHaJIOB.

1) I'paden; 2) ®ymiepeH; 3) Oymnepur; 4)Menp

5) I'pagur.

27. B KakoM COCTOSTHUU SP-THOPUIU3AIMN HAXOASITCS M KAaKUMH CBSI3aHBI COCTMHEHBI aTOM yT-
nepoja B rpadene?

1) B cocTosauu SP?-ruOpuan3aluy U COSAUHSIOTCS G- U -CBA3SAMHE;

2) B cocrosiHumu SP-ruOpuan3alii U COSAUHSIOTCS T-CBSI3SAMU,

3) B cocTosuuu SP3-rubpuan3ayu U COSIUHSAIOTCS G-CBA3SAMH;

4) B cocTosIHMU SP>-THOPHAM3ALUH U COEIUHSIIOTCS T-CBA3SAMH.

28. IIpu nmepexose B COCTOSHUE C CYNIEPUOHHON TPOBOAUMOCTBIO:
1) u3MeHsieTCsl THI KPUCTAINTNYECKON PEIeTKH;
2) I[lnaBuUTCS OHA MOAPEIIETKA;
3) KpucTajuIMyecKas pelieTka He y4acTBYeT;
4) InaBsiTCst KATHOHHAS M AaHUOHHAS TIOJIPEIICTKH.
29. Hwxe nmpuBeeHa KpycTauinyeckas pemeTka:
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VY Kakoro BeniecTBa MOXKET OBITh Takasi pereTka?

1) V meramma 2) NaCl  3) SiC 4) LiH.

30. Huxe mpuBeeHa KpuCTalJIMuECcKasi perieTKa:

Q-

Y kakoro BCUIICCTBA MOXKECT 6BITB TakKasa pemeTKa?
1) J 2) CO, 3) LiF 4) LiH 5) SiC

31. Crpykrypa xakux xuakux kpucrauios (KK) npuBenena na pucynke?



1) Xonectepuueckux XKK 2) Hematnueckux KK 3) Cmextnuecknx KK
4) Nuckotuueckux KK

32. HazoBuTe NpUBEICHHBIC HA PUCYHKE CTPYKTYPHBI

1) A- pynnepen, b- pynnepurt, B- rpaden
2) A- rpaden, b-dynepen, B-pymnaepur;
3) A-pynneput, b-rpaden, B- dynnepen;
4) A-dynnepen, b- pymnepur, B- xonecrepuueckuii XK.

Ilpumepnvie memul peghepamos
1. Knaccuueckas Teopusi XuMU4ecKoro crpoeHus. CTpyKTypHasi U IPOCTPaHCTBEHHAS H30MEPHS.
OHaHTHOMEpHUSI, [UacTepeoMepus. Mzomepus BpalieHus.
2. I'eomeTpuyeckas KOHQUrypauus MoseKysl. Teopus OTTalKUBAaHUS 3JIEKTPOHHBIX IIap BaJICHT-
HBIX 000JIOUEK.
3. DneMeHTbl CHMMETPHUH U OIIE€pallui CHMMETPHH. TOoYedHbIe IPYNIIBI CHMMETPHUHU.
4. IlpuBoauMble NpescTaBiIeHus, Oa3uchl npeacraBieHus. HenpuBoauMble npecTaBieHus. Xa-
pakrepel HII To4e4HBIX rpynn CHMMETPHH.
5. Paznoxenue 111 B paznuunbix 6a3ucax Ha HII. [IpoekurionHbIe onepaTopsl.
6. DnexTpuyeckue cBoicTBa MoiieKyi. ITonspusanus BenecTs B CTaTHYECKUX U IEPEMEHHBIX
AIEKTPUUECKUX MOJIAX. DIIEKTPUUECKUN AUNTOIbHBIA MOMEHT.
7. Metozpbl ompeieneHus JUIOIbHOI0 MOMEHTa. /IUMOIbMOMEHT U CUMMETPUS MOJIEKY L.
8. MarHuTHbI€ CBOMCTBA MOJIEKYJI. 3€EMaHOBCKOE paciluerieHne. MarHuTHbli pe3oHanc. Crek-
tpockonus SIMP u OIIP. IIpumenenue B xumumu.
9. BpamarenbHble cocTosiHUs. Bpamarenbasie crieKTpbl. OnpenesieHue MeXbsIEPHbIX PaccTo-
SIHUWM B MOJIEKyJ1ax.
10. Konebatenpubie coctostaus. KonebarenbHbie criekTpsl. OnpeaencHre BpaiaTelbHbIX KOH-
CTaHT.
11. CpaBuurensHoe onucanne MK-cnekrpockonun u cnekrpockonuu KP. X coBmecTHoe nc-
M0JIb30BAHUE B YCTAHOBJIEHMH CUMMETPHH MOJIEKYJ U KOJIECOaHU.
13. KonebaTenpHO-BpalaTeNnbHbIE CIEKTPHI.


http://upload.wikimedia.org/wikipedia/commons/9/9e/Graphen.jpg

12. DNeKTpOHHBIE COCTOSHUS U AJIEKTPOHHBIE MEPEX0Abl. DIEKTPOHHO-KoJIe0aTeIbHbIE TePEeX0-
nel, ananu3 Jlenanapa. @nyopecuenuus u GochopecreHmum.

14. IlpaBuna otOOpa B MOJIEKYJISIPHOI CIIEKTPOCKONUH, IUITOJIBMOMEHT NEPEX0/a, TEOPETUKO-
TpyNIOBOM BBIBOJI.

15. Cnektpockonust IMP. CriekTpsl BBICOKOTO pa3pelienus. [IpumeHnenrue B XUMHH.

16. Cnextpockonus OIIP. CriekTpsl CBEpXTOHKOr0 B3anMoeiicTBUs. [I[puMeHeHrne B XuMHuH.
17. Tunbsl MEXMOJIEKYJISIPHBIX B3aUMOJIEUCTBUN. Pa3nmuyHbie MOTEHIIUAIIBI MAPHBIX B3aUMOIEH -
CTBUU.

18. HetitpoHorpadus u peHTreHorpadus. OnpeneneHne CTPyKTYPHBIX TapaMETPOB KPUCTAILIIOB
M KUJIKOCTEH.

19. @yHKIMH pagrallbHOTO paCIpeeIeHUs B )KUAKOCTAX. bIu3Kkuil 1 mpoMex yTOUHBIH mops-
TIOK.

20. CTpyKTypHBIE€ MOJIENIN ISl )KUJKOCTEH.

21. TUmBI KPUCTAIIIMYECKUX PEHIETOK U UX Ie(PEKTOB.

22. ®oHOHHAs TEOpHs KPUCTAJIIOB.

23. . MI3MeHeHue CTPYKTYPHBIX TApaMETPOB IPH IJIABJIEHUN MOHHBIX KPUCTAJIIIOB

24. Kunkue kpuctamibl. Knaccudukarus. Meronbl mosrydenus. CBoiicTBa.

25. CtpoeHue MoBEpXHOCTH KOHAEHCUPOBAHHBIX (Pa3 U Mex(pa3HbIX I'PaHULL.

26. Hanovactuiel, HAHOCTPYKTYPbI, YIJIEPOJHbIE HAHOCTPYKTYPBI 1 HAHOMATEPHAJIbI.

7.2. MeToau4ecKkne MaTepHalibl, ONpeaessiomue MpPoueaypy OUeHUBAHUS 3HAHUH, yMme-
HMii, HABBIKOB M (MJIH) ONbITA EATEJbHOCTH, XapaAKTePU3YIOIIUX 3Tanbl ()OPMHUPOBAHUSA
KOMIIETEeHIUIA.

OOuwmii pe3ynbTaT BHIBOAUTCS KaK MHTErpajibHas OLIEHKA, CKJIaJbIBAIOINAs U3 TEKYIIEro KOH-
TpoJis - 70% 1 npoMeKyTouHOro KOHTpoJs - 30%.

Texynmii KOHTPOJIb 110 AV CLUIIMHE BKIIIOYAET:

- IOCEIIEHHE 3aHITHI - 5 6aJIIoB,

- yyacTHe Ha IPAaKTUYECKUX 3aHATUAX - 70 Gasios,

- BBITIOJTHEHHE JJOMAIITHUX (2yTUTOPHBIX) KOHTPOIBHBIX padoT - 35 6amos.

[IpoMeKyTOUHBIN KOHTPOJIb IO TUCUMIUINHE BKIKOYAET:

- yCTHBIH ompoc - 30 6amios,

- NUCbMEHHas KOHTpoJbHas padorta - 30 Ganos,

- recTupoBaHue - 30 6aIoB.

8. IlepeyeHb OCHOBHO¥ M TOTMOJTHUTEIbHOM YUeOHOI JIUTEPaTyPhl, HE0OX0TUMO¥ 1J151 0CBO-
e€HMS IMCUMILIUHBI.
a) aapec caira Kypca:

Moodle [DekTpoHHBIH pecypc]: cucTeMa BUPTyalbHOro o0ydeHueM: [0a3a maHHbIX] / Jlar. roc.
yH-T. — Maxaudkana, r. — Jloctyn u3 cetu [I'Y nnm, mocie peructpauuu U3 CeTH yH-Ta, U3 JIO-
0oii Touku, umeroteit qoctyn B untepHer. — URL: http://moodle.dgu.ru/

0) OCHOBHas1 JIUTepaTypa:
1. [lTabanoB O.M., PabaganoB M.X. Ctpoenue Bemectsa [ Tekct]. UL AI'Y, Maxaukaa,
2011.
2. llTabanoB O.M. Ctpoenue pacraBieHHbix coneit [Texct]. UL JAT'Y, Maxaukana. 2006. 65
C.
3. Ilentun 0. A., Kypammmua I'.'M. OcHoBBI MoJIeKYJISIpHOM criekTpockonuu. bunom, 2008. 398
C.
4. I'pomoa E.}O. Ctpoenue aToma. XuMHuecKas CBs3b [ DJIECKTPOHHBIN pecypc]: yueOHOE Moco-
oue/ I'pomosa E.1O., Anbmetkuna JI.A., Bymunoposa I'.B.— D1eKTpoH. TeKCTOBBIE JaHHBIE.—
Kazanp: KazaHCKkuli HallMOHAJIBHBIN UCCIIEA0BATENbCKUI TEXHOJIOTMYECKUI YHUBEPCUTET,
2017.— 108 ¢.— Pexxum moctyna: http://www.iprbookshop.ru/79533.html.

B) J0NOJIHUTEJIbHAA JIUTEpaTypa
1. Munkun B.1., CumkuH B.4., Munsies P.M. Teopust crpoenust monekyi [ Tekct]. PocToB Ha



http://www.iprbookshop.ru/79533.html

Hony: ®enukc, 1997.

2. CumkuH b.4., u ap. 3agauu no treopun crpoenust Mosekys [Teker]. PoctoB Ha lony: denuxke,
1997.

3. la6anoB O.M. Teopus Toueunbix rpynn cummerpuu [Texcr]: UITL AT'Y, Maxaukana, 2004.
4. IllabanoB O.M. IIpaBuia orbopa B MoJieKyJisipHOU criekTpockonuw [Tekct]. T AT'Y, Ma-
xaukaina, 2002.

9. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOI ceTu « UHTepHET», He-
00X0AMMBIX /151 0CBOCHUS TN CHHUIJIMHBI

1. eLIBRARY .RU [DnekTpoHHbIH pecypc]: anekTpoHHas ounbimoteka / Hayd. snexTpoH. 6-ka. -
Mocksa, 1999 - . Pexxum nocryna: http://elibrary.ru/defaultx.asp
2. Moodle [DnekTpoHHBIi pecypc]: cucreMa BUPTyalbHOro o0ydeHueM: [0a3a nanubix] / Jlar.
roc. yu-T. — Maxaukaia, r. — Jloctyn u3 cetu JAI'Y win, mocie perucrpanuu U3 CETH yH-Ta, U3
Mr000H ToukH, mMerolIel goctyn B uaTepHet. — URL: http://moodle.dgu.ru/
3. Dnekrponnbiit karamor Hb JII'Y [DnekTpoHHBIN pecypc]: 6a3a TaHHBIX COIECPKUT CBEIECHUS O
Bcex BUJax JuT, nocrynatwmux B poun Hb JIT'Y/[larecranckuii roc. yH-T. — Maxaukaina, 2010 —
Pesxum noctyma: http://elib.dgu.ru, cBoGomHbIi
4. OBC ibooks.ru [DnekTpoHHbIi pecypc]: NEKTPOHHO-OMOIMOTeYHas cucTeMa. — Pexum 1o-
crymna: https://ibooks.ru/
5. OBC book.ru [DnekTpoHHBIN pecypc]: IeKTPOHHO-O0UOIMOoTeUHast cucTemMa. — PexuM 1ocTy-
na: Www.book.ru/
6. OBC iprbook.ru [DmekTpoHHBIH pecypc]: 3aeKTPOHHO-OHOIHOTEYHAsT cuCcTeMa. — PexkuM 10-

cryna: http://www.iprbookshop.ru/31168.html

10. MeToanyeckue ykazaHus AJs 00y4alOUIUXCH 10 OCBOEHUIO AUCHMILIUHBI.

MeTtoandecknue yka3zaHUsl CTYACHTaM JOJDKHBI PACKPBIBATh PEKOMEHIYEMBIH PEXKUM H Xa-
pakTep yueOHOU pabOoThI MO U3YUYEHHUIO TEOPETHUECKOro Kypca (MM ero pasjena/dyacTu), mpak-
TUYECKUX W/ WA CEMUHAPCKUX 3aHITHH, Ta00pPaTOPHBIX PabOT (MPAaKTUKYMOB), U TTPAKTHIECKO-
My MPUMEHEHHIO U3YYEHHOI0 MaTepuaja, IO BHIMOJHEHHIO 3a1aHUN I CaMOCTOSITENIbHOM pa-
OOTBI, MO WMCHOJB30BAaHWIO MH(OPMAIMOHHBIX TEXHOJIOTHUH W T.Ja. MeToauuecKue yKa3aHUs
JOJDKHBI MOTHBHPOBATh CTYACHTA K CAMOCTOATEIBbHONW paboTe M HE MOIMEHATh yuyeOHYIO JIHTe-
partypy.

VYKka3bpIBaeTCs MepeveHb y4eOHO-METOAMY €CKUX U3JaHHH, PEKOMEHIYEMbIX CTYISHTaM JIJIs
MOJITOTOBKHU K 3aHSTUSIM M BBITIOJHEHUSI CAMOCTOSTEIBHONW padoThI, a TAK)KE METOIUICCKHE Ma-
Tepuaiabl Ha OyMa)kKHBIX W/MIHM AJIEKTPOHHBIX HOCHUTENSX, BBIMYIIEHHBIE Kadenpoil CBOUMHU CH-
JIAMH ¥ TIPEJOCTaBIIsIEMbIe CTYASHTaM BO BPEMS 3aHSATHIA:

-paboune TeTpaau CTyACHTOB;

-HarJsaHbIe TOCOOMS;

-ryioccapuii (cloBapb TEPMUHOB MO TEMATHKE I CLIUTIIIMHEI);

-TE€3HUChI JICKIIUH,

-pa3naTovYHbIA MaTepuai u ap.

CamocrosiTenbHast paboTa CTYAEHTOB, IPEAYCMOTPEHHAs y4eOHBIM IJIAHOM B 00beMe HE
Menee 50-70% oO1ero KoaIu4ecTBa 4acoB, JIOJDKHA COOTBETCTBOBATH 0oJiee TIIyOOKOMY yCBOE-
HUIO U3y4aeMoro Kypca, (popMHpoBaTh HaBBIKM HCCIIEA0BATEIHLCKONH pabOThl U OPUEHTUPOBATH
CTYZICHTOB Ha YMEHHUE MPUMEHSATh TEOPETHUECKHUE 3HAHUS Ha MPAKTUKE.

3amaHus U1 CaMOCTOSITENIbHOM pabOThl COCTABIISIIOTCS MO pasfieiaM U TeMaM, 0 KOTOPBIM
HE MPeyCMOTPEHBI ayAUTOPHBIE 3aHATHSI, TM00 TpeOyeTcs NOMOJIHUTEIBHO TPpopaboTaTh U Mpo-
aHAJIM3MPOBATh paccMaTpUBAaEMblil IpernogaBaTesieM MaTepral B 00beMe 3allaHuPOBaHHBIX Ya-
COB.

3aiaHus MO CaMOCTOSITENIbHON paboTe MOryT OBITh 0(OpMIICHBI B BUJIE TAOIUIIBI C yKa3a-
HUEM KOHKPETHOT'0 BUa CAMOCTOSITEIbHONH PabOTHI:

-KOHCIIEKTHPOBAHUE IEPBOMCTOUYHUKOB U JPYroi yueOHOW JIUTepaTyphl;


http://elibrary.ru/defaultx.asp
http://elib.dgu.ru/
https://ibooks.ru/
http://www.book.ru/
http://www.iprbookshop.ru/31168.html

-popaboTka ydyeOHOro Martepuana (MO KOHCIEKTaM JeKIUH y4eOHOH M Hay4yHOU
JUTEpAType) U MOATOTOBKA JOKJIAJOB Ha CEMHUHApaX M MPAKTUYECKUX 3AHATHUAX, K YUAaCTHUIO B
TEMATUYECKUX AUCKYCCHUSX U JIETIOBBIX UTPAX;

-paboTa ¢ HOPMAaTHBHBIMH JIOKYMEHTAMHU U 3aKOHOJIATEJILHOM 0a30ii;

-[IOMCK U 0030p HAayYHBIX MyOJMKALUNA U DIEKTPOHHBIX UCTOYHUKOB WH(OpMAIUH, OATO-
TOBKa 3aKJIFOYEHUS TT0 0030pY;

-BBIMTOJITHEHUE KOHTPOJIHBIX palOoT, TBOPUECKUX (MPOEKTHHIX) 3aJaHHi, KYpCOBBIX pa-
60T (ITPOEKTOB);

-pelIeHne 3a1a4, yIpaKHEHUH;

-HancaHue pedepaTos (3cce);

-paboTa ¢ TecTaMy U BOIPOCAMH JIJIsl CAMOTIPOBEPKH;

-BBITIOJTHEHUE TIEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C HHOCTPAHHBIX S3BIKOB;

-MOJIEJIMPOBAHUE /WA aHAJIN3 KOHKPETHBIX TIPOOJIEMHBIX CUTYaI[Mil CUTY alluu;

-00paboTKa CTATHCTHYECKUX JTAHHBIX, HOPMAaTUBHBIX MaTEPUAIIOB;

-aHaJHU3 CTATHCTUYECKUX M (DAKTUIECKUX MATEPHAJIOB, COCTABIICHHE BHIBOJIOB Ha OCHOBE
IPOBEJIEHHOI'0 aHAJIM3a U T.J.

CamocrosiTenpHas paboTa JOJKHA HOCUTh CUCTEMAaTHUECKUN XapakTep, ObITh HHTEPECHOM
Y TIPUBJICKATEIHLHON JIJISl CTYJICHTA.

PesynbTaThl caMOCTOATENBHOM pabOThl KOHTPOIUPYIOTCS MPENOAABATEIEM U YUUTHIBAIOTCS MPH
aTTECTAINH CTyJIEeHTa (3a4eT, sk3aMeH). [Ipu 3ToM MpoBOASTCS: TECTUPOBAHUE, IKCIIPECC-0MPOC
HA CEMUHAPCKUX UM MPAKTUUYECKUX 3aHATUAX, 3aCIYLIIMBAHUE JOKJIAJ0B, IPOBEPKA UCbMEHHBIX

paboT u T.x.

Pasnenel 1 TeMBI 119 CAMOCTOSATENb-
HOT'O U3yYEHUS

Bunbl v copepikaHue 1151 CAMOCTOSATEIbHON pabOThI

Pasnen 1. CrpoeHne u cummeTpus

MOJIEKYJT
Tema 1. OCHOBBI KJIACCHYECKOH U
KBAaHTOBOM  TEOpUM  XMMHUYECKOIO
CTpOEHUS

Teopuu bytnepa, Baut-I'ododa.

Banentnass u3omepus, CTpyKTypHas H30Mepus, CTe-
peonsomepus, koHpopmanus. JInHelHas KoMOUHALIHS
aTOMHBIX opOuTanel, Mmeron Xrokkens. Teopus Ba-
JICHTHBIX CBsI3€d. DJIEKTPOHHbIE apaMeTpbl aTOMOB U
[9:3:1978

Tema 2. I'eomerpuss u cuMMeTpus
MoJieKyJl. TodeuHble TpPyNIbl CHM-
METPHH.

Teopust oTTankuBaHMS ANEKTPOHHBIX nap ['minecnu.
['eomerpuueckass CTPyKTypa MOJIEKYd. DJIEMEHTHI
CUMMETPHUH U ONEpallid CHMMETPHH.

Pazgen 2. DnekTpuueckue M CIEK-
TPOCKOIIMYECKUE CBOWCTBA MOJIEKYJ]
Tema 1. Ilongpuzanus Bemects. I1o-
JSIPU3YEMOCTb U JMIIOJIBMOMEHT MO-
JeKyJI

[Tonsipuzanusi HENOJSPHBIX W TOJPHBIX MOJIEKYJ B
MIOCTOSSHHOM M TEPEMEHHOM JJIEKTPUUYECKHX MOJISIX.
Vpasuenuss Knaysuyca-Mocortu, [le6as-JlanxeBeHa.
OrmpenesieHre MOJIEKYJSAPHBIX AUIOJEH MOJIEKYT IO
MOJIIPU3ALIIH.

Tema 2. OnTuueckas CeKTpOCKOIUs
MK, UK, KPC, OC

MuxkpoBosHoBas, UH(pakpacHast 1 PamaHoBcKas criek-
Tpockomnus. OnpeneneHue MOJEKYIAPHBIX KOHCTAHT.
[TpaBuia oTOopa nepexooB B Pa3IMUHbIX BUAX CIIEK-
TPOCKONUH, MPUMEHEHUE TEOPUH TPYII CHUMMETPHUHU.
BuGponnsle nepexo/ipl

Paznen 3 CrpyktypHas nudpakro-
Metrpusi. CTpOEHHE KOHJIEHCHUPOBAaH-
HBIX (a3

Tema 1. IloTeHnuansl nmapHoro B3au-
MonencTBus. OyHKIMU paguaabHOr O
pacnpeneneHusl.

Bo3MokHBIE BUABI MEXMOJIEKYJSIPHBIX B3aUMOJEH-
crBuil. 1Ix o6oGuienue, ypaBHenus Mu, 9-6 u 12-6.
[Tonyuenue ¢pynkuuu Mop3se u3 norennuana JIeHHap-
na-JIxoHca.

Tema 2. CtpykTypHas AuQpakTOMeT-
pust

Jdubpakuust 571eKTPOHOB M PEHTTEHOBCKUX JIyueil.
®yHkusA pacnpenenenus. OnpeneneHue CTPYKTYpPHBIX
napaMeTpoB peHTreHorpaduyeckum meromoM. Ilapuu-
anpHble (YHKIMU DPAIHaIbHOrO paclpeeNeHust aTo-
MOB M MOHOB B KpHCTaJjUIax M XuAkocTax. Omnpenene-




HUE CTPYKTYPHBIX TAPAMETPOB.

Tema 3. CTpoeHue KpUCTaIOB, KU- | ATOMHbIE, MOJIEKYJISIpHbIE, HOHHbIE KpucTaibl. Knac-
Kocteil u me3oda3s. [ToBepXxHOCTHBIC | cH(UKAIUSA PElIeTOK 1Mo cuMMmeTpun. DyHKIMU pagu-
CBOICTBA KOHJICHCUPOBAHHKIX (a3 aJbHOrO pachpenencHus: B xuakocTsax. Kmaccuduka-
uust KK, CcMEKTUKH, HEMAaTUKH, TUCKOTHYECKHUE CTPYK-
Typbl. [IpuMeHenne xuakux kpucrauioB. CTpyKTypa
MOBEPXHOCTH KpHUCTALUIOB. JledeKkTsl TOBEPXHOCTH.
IToTeHMa MOBEPXHOCTH HA TPAHHULIE C Ta30M

11. Tlepeyens UHPOPMAUMOHHBIX TEXHOJOTH, HCMOJIb3yeMbIX MPHU OCYIIECTBJIEHUU 00pa-
30BaTeJILHOIO MpoLecca N0 JUCHHUILINHE, BKJIKYAs NepeYeHb POrpaMMHOIo odecnevyeHust
1 HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM.

[Tpu ocymiecTBiIeHUU 00pa30BaTENHLHOIO Mpolecca Mo AucuurnHe «CTpoeHue BelecTBay
UCIOJIB3YIOTCS CIEAYIOIME MUHPOPMAIIMOHHBIE TEXHOIOTHH:
[Mporpamma st 9BM Microsoft Imagine Premium, 3 years, Renewal. [IpousBoautens: Mi-
crosoft Corporation ToBapHblii 3Hak: Maiikpocodt Kopnopeiis (Microsoft®) Ctpana npowuc-
xoxaeHus: Upnanaus. KontpakT Nel88-OA, «21» Hos106ps 2018 1.

12. OnucaHue MaTepHAIbHO-TEXHHYECKOI 0a3bl, HEOOX0AUMOIi 1JIs1 OCYIIeCTBJIeHHA 00pa-
30BaTeJILHOIO Mpolecca No TUCIHUILIHHE.

B cooterctBun ¢ tpedoBanusimu GI'OC BO kadeapa umeer cneunanbHO 000pyd0BaH-
HYI0 Y4eOHYIO ayIUTOPHIO IS MPOBEACHUS JICKIMOHHBIX 3aHATHH, KOTOpas YKOMILIEKTOBaHA
TEXHUYECKUMH CpeNCTBaMU 0OyueHus (9KpaH HACTECHHBIH C AJIEKTPONPUBOJOM M I CTAHIIMOH-
HBIM YIIpaBJIEHUEM, MYJIBTUMEINA MPOEKTOP C HOYyTOYKOM).



