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1 HOACHUTEJIBHAS 3AIINCKA
1.1 Hesab AMCHUIUIMHBI: 0000IIUTH U YTIYOUTh 3HAHUS O TEOPUH XUMUYECKOH CBS3U U
MEXXMOJICKYJIIPHBIX B3aUMOJEHUCTBUM, a TaKXKe I0Ka3aTb CBA3b MHKPOCKOIIMYECKHX CBOMCTB
MOJIEKYJI ¢ MAKPOCKOIIMYECKUMHU XapaKTEPUCTUKAMH BEILIECTB.

1.2. MecTo aucuumiuHbl B cTpykrype OOIL:

Jucuummna «CTpoeHue BEIIEeCTBa» OTHOCHTCS K JUCIMILIMHAM YacTH, (GOPMHPYEMOM
y4acTHUKaMH 00pa3oBaTebHbIX oTHOMEeHUH O0ioka b1 (B1.B.05).

1.3 ucuMniuHa HampaBJieHa Ha (popMHUpoOBaHUe ciaelyOIMX KommereHuumii: YK-1,
OIIK-3; TIK-1

-YK-1. CniocobGeH oCymiecTBIATh MOMCK, KPUTHUECKUI aHAIM3 U CHHTE3 HH(OpMAIHH,
IIPUMEHATh CUCTEMHBIN MTOAXOJ JJISl PELICHHs IIOCTABICHHBIX 33/1a4, HHAMKATOPAMH JOCTUXKE-
HUS KOTOPOH SABJISIETCS:

e VK-1.1. AHanu3upyer 3a/1a4y, BbIACIASA ee 0a30BbIe COCTABISIOIINE;

e VK-1.2. Onpenensier, HHTEPHPETUPYET U PAHKUPYET MHPOpPMAIIUIO, TPEOYEMYIO st
pelIeHns TOCTaBJIECHHOW 3aa4H;

e VK-1.3. OcymecTBisier MOUCK MHPOPMALUHU IS PEUICHUsI TOCTaBICHHON 3a/aud T10
pa3IM4YHBIM THIIAM 3aIIpOCOB;

e VK-1.4. IIpu o6paboTke nHbopmManuu OTIMYaeT (HaKkThl OT MHEHHH, UHTEpIpETaLHii,
OLICHOK, (popMUpPYET COOCTBEHHBIE MHEHUSI U CYKJIEHUS, apTyMEHTUPYET CBOU BBIBOJBI U TOUKY
3peHHUs, B TOM YHUCIIE C IPUMEHEHHEM (HII0CO(CKOro MOHATUHHOIO anmapara.

e VYK-1.5. PaccmarpuBaer u npejiaraeT BO3MOXHbBIC BAPHAHTHI PELICHUS OCTaBIEHHON
3a/1a4M, OIICHUBAs UX JOCTOMHCTBA U HEAOCTaTKU

- OIIK-3 Cnoco6eH MpUMEeHATh Pacue€THO-TEOPETUYECKUE METObI Il H3YUYEHUS! CBOUCTB
BELIECTB U IPOLIECCOB C UX YYACTHEM C HCIIOJIb30BAHUEM COBPEMEHHOU BBIYMCIUTEIBHON TEX-
HUKH, HHAMKATOPAMH JOCTUKEHUS KOTOPOH SBJISIETCSA:

e OIIK-3.1. [IpuMeHsieT TeOpEeTUUECKUE U MOTYyIMIMPUUYECKUE MOJICNIN NIPH PELICHUH 3a-
Jla4 XMMHYECKON HalpaBJIe€HHOCTU

e OIIK-3.2. Vcnonb3yeT cTaHIapTHOE MPOrPaMMHOE 00ECIICUeHHE MPU PEIICHUH 3a7a4
XMMHUYECKON HapaBICHHOCTH

- IIK-1. Brnageer cuctemoil pyHIaMEHTAIBHBIX XUMHUYECKUX MOHATUM U 3aKOHOB, MH/IH-
KATOPaMM JIOCTHKEHUS KOTOPOU SIBIISAETCS:

o[IK-1.1. IlonumMaeT OCHOBHBbIE NPUHLUIIBI, 3aKOHBI, METOIOJIOTHIO U3Y4acMbIX XMMHUE-
CKUX JMCLUIIINH, TEOPETUYECKHE OCHOBBI (PM3NYECKUX U (PU3UKO-XMMUYECKUX METOJIOB HCCIIe-
JIOBaHMSL.

o[IK-1.2. Ucnonw3yer (yHIaMEHTaIbHBIE XUMHUYECKHE TIOHSATHS B CBOEH mpodeccuo-
HaJIbHOM AEATEIbHOCTU

o [IK-1.3. MHTepnpeTHpyeT NOIy4YEHHbIE PE3ybTaThl, MCIIOJIb3Ysl 0a30Bbl€ MOHATHS XH-
MUYECKHX JUCLMILIIUH

1.4 IlepeyeHp MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHMs. B pesynbrare n3ydeHus QUCLU-
IUTMHBI CTYAEHT JOJIKEH:

— 3HaTh:

* TEOPETHUYECKNE OCHOBBI YUEHHSI O CTPOCHUH U CBOMCTBAX MAaKpOTET,

e OO0HIyI0 XapaKTEepUCTUKY TEPMOJMHAMUYECKOIO M CTATHCTUYECKOTO IMOAXOJOB K OIH-
CaHMIO CTPOEHMS U CBOMCTB MAaKpOTEJI, B3aUMOOTHOIIEHUE TEOPUI;

* pPacyeTHO-TEOPETUYECKHE METOJbI JJI1 U3yUeHHUs CBOMCTB BEIIECTB M IPOIECCOB C MX
Y4aCTHEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBIUYMCIUTEIBHON TEXHUKH;

* CTaHJApTHBIE OMEpaIlH MO MPEIaraéMbIM METOANKAM.

- Ywmersb:

* ONpeeNsiTh, MHTEPIPETUPOBATh U PAHKUPOBATh MH(OpMAIHIO, TpeOyeMyto sl pere-

HUS TTOCTABJICHHBIX 33/1a4 B THUIaX XUMUYECKOW CBSI3U, 3aKOHOMEPHOCTH B PaBHOBECHBIX 3Haue-



HUSIX MEXbAJCPHBIX PACCTOSHUI CBSI3aHHBIX ATOMOB, 3aBUCUMOCTH JIJIMH CBSI3€H OT Onmkaiiiie-
IO OKpYXXEHHSI, 3aKOHOMEPHOCTH B PABHOBECHBIX 3HAYEHMSIX BaJICHTHBIX yIJIOB;

* IPUMEHATH TEOPETHUYECKHUE U IOJYIMINPUUECKAE MOJEIN NIPU PEUICHUH 331a4 O KOH-
JEHCUPOBAaHHOM COCTOSIHUH, 3JIEKTPOHHO-KOJI€0aTeIbHO-BpAILaTENbHbIX COCTOSHUSAX MOJIEKYJI;

* BBIOMpATh METO/BI JUArHOCTUKHU BELIECTB M MaTepHaIOB, IPOBOJUTH CTaHAAPTHBIC U3-
MEpPEHHUSI.

— Buaapers:

* HaBbIKaMM MHTEPIIPETALIMM HAIPaBIEHHOCTU XUMU4eckux cBszel (Mmeronsl BC u MO),
SHEpruu oOpa3oBaHUs U3 MPOCTHIX BEUIECTB U CBOOOHBIX aTOMOB, MarHUTHbBIE CBOMCTBA sIIEp U
JIEKTPOHOB, MATHUTHOT'O MOMEHTAa U MarHUTHON BOCIIPUUMYHMBOCTH MOJIEKYJIBI.

* HaBBIKAMM HCIOJb30BAHUS CTAHJAPTHOIO MPOTrPaMMHOI0 OOECHEeUeHMs IIPU PELICHUU
3a/1a4 O MarHUTHBIX CBOMCTBAX SAEP U IEKTPOHOB, MArHUTHOM MOMEHTE U MATHUTHOW BOCIIPU-
MMYHMBOCTU MOJIEKYJIbl. COCTOSIHUM MOJIEKYJIBI B MArHUTHOM IIOJIE.

* HaBbIKaMM IJIAHUPOBAHUS, AaHATIN3A.

1.5 O6mas TpyanoeMKOCTh IMCHUIIMHBI «CTpOCHUE BEIIECTBA» COCTABISAET 3 3a4ETHBIX
enuuuiibl (nanee — 3E) (108 gacos).

[TporpammMa npenycMaTpuBaeT U3ydeHUE MaTepuaia Ha JIEKIUAX U Ja00paTOPHBIX 3aHATH-
ax. [IpenycmoTrpena camocTosTenbHas paboTa CTyA€HTOB 10 TeMaM U paszenam. IIposepka 3Ha-
HUI OCYIIECTBIIETCS PPOHTAIBHO, WHANBUYATHHO.

1.6 O0beM IMCUMILVIMHBI U BHABI Y4eOHOH padoThI

O0beM IMCHMIJIMHBI M BU/BI Y4eOHOM JesTeJbHOCTH (04Hasi popma o0yueHust)

Buj yueOHoii padoThl Bcero yacos Cemectp 8
OO6m1ast TpyI0eMKOCTh 108 108
AyIUTOpHBIE 3aHITUS 66 66
Jlekuun 32 32
JlaboparopHbie pabOTHI 34 34
CamocrosiTenpHas padbora 42 42
Buj uTOroBoro KOHTpOIIs 3a4er

2 YYHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTHUYECKHIi IJIaH

Ne HaunmenoBanue Tem (pa3nesioB) Bcero | Ayautopnsbie 3ans- | Camocros-
4acoB THSA TeJIbHAs pa-
Jlekun | JlaGoparo 0ora
" pHbIE
3aHATHA
Beeoenue 2 2
I CTpoeHne MoOJIEKYJ M XHMHYeCKas 26 6 10 8
CBSI3b
1. KoBaneHTHast cBsI3b. 10 2 6 2
2. MloHHas cBs3b. 4 2 2
3. MonHast  cBsi3p.  Merammueckas 6 2 2 2
CBS3b 6 2 2 2
4. NonHas cBsA3b. BomopoaHas CBs3b.
I I'eomeTpust MoJieKyJ1 24 6 8 10
[TapameTpsl, ompenemnsommue TreoMeT- 3 1 2
pHIO MOJIEKYI. 5 1 2 2
Teopus OSI1BO. 6 2 2 2
CBeneHuss 0 CBOWMCTBaX CHUMMETpUU 3 2 1
MOJICKYJI. 5 2 2 1




YcTaHOBIEHHE T€OMETPUU MOJIEKY L. 2 2
CTpYyKTYpHO HEXECTKHE MOJIEKYJIbI.
Kontponbnas padora Ne 1. I'eomerpus
MOJIEKYJ
111 | CpenHue >HepreTHyecKue XapakTe- 4 2 2
PHCTHKH MOJIEKYJI
IV | DaekTpuyecKue CBOMCTBA MOJIEKYJT 14 4 4 6
DNEeKTPUYECKUIA TUTIONHHBIA MOMEHT. 5 2 2 1
[HonsipuzyemocTsb. 3 2 1
Mosekysibl BO BHEIIHEM 3JIEKTpUYe- 4 2 2
CKOM II0JI€. 2 2
Kontponbnas pabora Ne 2. Dnekrpuye-
CKHME CBOKCTBA MOJIEKYJI
V | MarHuTHBIE CBOICTBA MOJIEKY.JI 8 2 2 4
MaruutHble MOMEHTBI SJIEP U AIIEKTPO- 4 2 2
HOB. 4 2 2
MarHuTHbIE CBOMCTBA MOJIEKYI.
V1 | D1eKTpOHHO-K0/1e0aTe/IbHO- 14 4 4 6
BpalaTejbHble CO CTOSTHUS MOJIEKYJT
DNEKTPOHHBIE COCTOSIHUS M CHEKTPBI 5 1 2 2
MOJICKYJI. 6 2 2 2
KonebaTenbHble COCTOSIHUS U CIIEKTPHI 3 1 2
MOJICKYJI. 2 2
BpamiarenbHbie COCTOSHUS M CIIEKTPBI
MOJIEKYII.
Kontponbnaas pabora Ne 3. DnektpoH-
HO-KoJIe0aTeNbHO-BpaIlaTeIbHbIE  CO-
CTOSIHUS MOJIEKYI.
MoneKkyJspHbI€ CIEKTPBI
VIl | MexmoJiekyJisipHbIe B3aUMO/eHi- 4 2 2
CTBHSA
VIl | KongeHcHpOBaHHOE COCTOSIHHE 12 4 4 4
Kpucrannuueckoe cocrosHue. CBoii- 6 2 2 2
CTBa
MIOBEPXHOCTEHN M TPaHMIL pa3zeia. 6 2 2 2
Kunkoe cocrosinue. AMopdHbIe Belle-
CTBA.
UTOro 108 32 34 42
HMuTepakTHBHOE 00yUeHHeE MO TUCIHUIIJIMHE
Ne HanmeHnoBanue Bun ®opma unrepaktus- | Koa-Bo
TeM (pa3aesioB) 3aHATHSA HOTI'0 3aHATHS 4acoB
1 | HonHnas cBsi3b. JIK Jlek1us ¢ ommbkamu 2
2 | Meramnaeckas CBs3b. JIK Jlexumsi-nucKyccust 2
3 | Teopus O3IIBO. JIK Jlexuusi-gucKyccus 1
4 | CBeneHust O CBOMCTBaxX CHMMETpPUHU JIK Jlexuus ¢ ommbkamu 2
MOJIEKYII.
5 | CBenenus o CBOWCTBAX CUMMETPHH MO- JIP PaboTa B ManbIX rpy1- 2
JIEKYJL nax
6 | CTpyKTYypHO HEKECTKHE MOJICKYJIbI JIK JIeKIMsI-TUCKYCCHsT 2




7 | YcraHOBIIEHHE TEOMETPUN MOJIEKYJI JIP PaboTa B ManbIX Tpy1- 2
nax
8 | DnexTpuueckuil AUMOIBHBI MOMEHT. JIP PaboTa B MaJbIx rpyn- 2
nax
9 | DuexTpuuecKuil AUMOIBHBI MOMEHT. JIK Jlexuusi-gucKyccus 2
10 | MarHuTHBIE CBOWMCTBa SJAEP M DJICKTPO- JIP PaboTa B ManbIxX rpymn- 2
HOB. nax
11 | Kpucrammudeckoe cocrosinue. CBOMCTBa JIK Jleknus ¢ omnOKamMu 1
NIOBEPXHOCTEH M IpaHMIL pa3iena.
12 | )Kunkoe cocrosiHue. AMopdHbIe Bele- JIK Jleknus ¢ ommrOKamMu 2
CTBA.
UTOro 22

3 COAEP)KAHUE TEM (PA3JEJIOB)
BBEJIEHUE

3apokJieHUEe U Pa3BUTHE aTOMUCTHYECKUX IPEICTaBICHUN O CTpyKType BeuecTna. [lo-
HATHE MAKpOTEJIa U MUKPOYACTUIbl. XUMUYECKUE YACTULIBI: aTOMBI, MOJIEKYJIbl, aTOMHBIE U MO-
JIEKYJISIpHBIE MOHBI, CBOOOIHBIE PAJNKAaIIbl, KOMIUIEKCH. MakpoTena Kak OOJbIINE COBOKYITHO-
CTU XMMUYECKUX YACTHII.

Teopernueckrne OCHOBBI YUEHUsI O CTPOEHUU M CBOMCTBAaX MakpoTtes. O0Ias xapakTepu-
CTUKAa TEPMOJUHAMHYECKOTO U CTATUCTUYECKOTO MOJXOJ0B K OMUCAHUIO CTPOCHUSI U CBOMCTB
ra3000pa3HbIX, KUIKUX U TBEPJIBIX MAKPOTEJ, B3AUMOOTHOIIICHUE 3TUX TCOPHUH.

TeopeTrnueckre OCHOBBI yUE€HHs O CTPOEHUU XUMUYEeCKUX yactull. Kiiaccuueckas teopus
xummuueckoro crtpoeHus (A.M. bytnepos, O. @panxiang, A. Kexyne, A.C. Kynep, A. Bepuep) u
kBaHTOBas Mexanuka (3, llpenunrep, B. ['eitzentepr, I'. [laynu, 3. @epmu, I1.A.M. Jlupax) B
MPUJIOKEHUN K OMHMCAHUIO CTPOEHUSA M CBOMCTB XMMHUYECKUX YAaCTHUIl, B3aUMOOTHOLIEHUE 3TUX
TEOPUI.

Mopenb MOJIEKYJIbl KaK €IMHOM TMHAMUYECKOW CUCTEMBI U3 sAep U 31eKTpoHOB. IlocTy-
NaTeIbHOE JIBM)KEHHUE U BPALEHUE MOJIEKYJI KaK LEJI0r0; BHyTPUMOJIEKYJISIPHOE ABUKEHUE SIED.

| CTPOEHUE MOJIEKYJI U XUMHNYECKAS CBSI3b

Tunel xumudeckoil cBs3u. KoBajeHTHash XMMHMUYECKas CBS3b KAK YHUBEPCAIbHBIM THUII
cBs3u. CBolicTBa KOBaJIEHTHOM CBA3H. BaneHTHOCTh 3((eKTHBHBIX aTOMOB B MOJIEKYJIE, IPO-
OlieMa BaJIEHTHOTO COCTOSIHUA. G-, M-, O-CcBs3HU. Kimacrepsl. JloHOpHO-aKIIENTOPHOE U JaTHBHOE
B3aumozeiicTBus.m-Kommuiekesl. Jlokann30BaHHbIE M J€JIOKAJIN30BaHHBIE CBSI3U. DJIEKTPOHO-
ne(UIINTHBIE U AJIEKTPOHO-U30BITOUHBIE MOJEKYJbl. OnucaHue KOBAJCHTHOM CBSI3M B paMKax
meronoB BC u MO.

HNonnas cBs3p. O01acTh NMPUMEHUMOCTH MOHHOW MOJIeTH. YpaBHeHue bopHa it noH-
HBIX MOJIEKYJ. HeHanpaBieHHOCTh U HEHACHIIAEMOCTh HOHHOM cBsi3u. KoopanHalmoHHbIe Yync-
Jla ¥ CTPYKTYPHBIE€ TUIBI MOHHBIX KPUCTAJUIMYECKUX PEHIETOK. POIb COOTHOIIEHUI MOHHBIX pa-
nuycoB. YpaBHeHue bopHa 11 MOHHOM KpucTauinyeckou pemretku. KoHcrantel ManenyHra.
[Mukn bopua-I'abepa. Ilonspusaiyisi HOHOB U €€ BJIMSHUE HAa XapaKTep MOHHOM cBs3u. [lomspu-
3yeMOCTb U MOJIAPU3YIONIast ciocoOHOCTh MOHOB. [1paBuna dasHca.

Metannbl 1 UX XapakTepHble cBoOWcTBa. Teopus ‘“3IE€KTPOHHOrO rasza’, ee HEeJJOCTATKH.
[IpumeHeHrne MeTo/a MOJICKYJISIPHBIX opOuTanei isi oOBbsICHEHHs CBSI3€H B MeTayuiax. 30HHas
Teopusl METAJUIMYECKOM cBs3H. ['padk 3aBUCHMOCTH YHCIia pa3pelleHHbIX SHEPTeTUYECKUX CO-
CTOSIHMM OT dHepruu. BajleHTHas 30Ha, 3alpelleHHas 30Ha, 30Ha NpOBOAUMOCTH. [IpoBoaHMKH,
MOJTYIPOBOIHUKHU, TUAIEKTPUKH.

Bonoponnast cBsizb. DHeprus BOJOPOAHOU CBs3U. TUIbl BOAOPOAHOM cBsizu. [Ipumepsl.
Brustaue BogopoaHOM CBsi3H Ha (DU3UKO-XUMUYECKHUE CBOMCTBA BEIIECTB. [ MIpaThl M KIATPATHI.
OO0BsicHEeHHEe PUPOABI BOJOPOIHOM CBSI3H.

Il TEOMETPUS MOJIEKYJI



1. Ilapamempui, onpedenaowjue 2eomempuro MoaeKyvl

[ToHATHE PaBHOBECHOM reOMETPUYECKON KOH(PHUTypaluyu MOJIEKYJIbI, pa3IndHbIe CIIOCO-
Obl ee onucanusd. [lapamerpsl, onpeaessroIe reOMETPUI0 MOJIEKYJIbl: MEKbsIEPHbIE PACCTOA-
HUS, BJICHTHBIE YTIJIbl, YIJIbI BHYTPEHHETO BpPAICHMUS.

3aKOHOMEPHOCTH B PABHOBECHBIX 3HAYCHHAX MEKBSAACPHBIX PACCTOSHHUM CBSA3aHHBIX
aTOMOB. 3aBUCHMOCTb JUIMH CBSI3€H OT OJIMKAMILIEro OKpyKEHHUS.

3aKOHOMEPHOCTH B PaBHOBECHBIX 3HAYCHMSX JBYTPAHHBIX YIVIOB U YIJIOB BHYTPEHHEIO
Bpauenus. [lonsTie KoHpOpMaLIUK MOJEKYIIBI.

3aKOHOMEPHOCTH B PABHOBECHBIX 3HAYCHMSIX BAJCHTHBIX YIIo0B. IHTepnperanus
HANPaBIEHHOCTH XUMHYeCKHX cBsizeit (Meroabl BC u MO). ['uGpuan3amnust aTOMHBIX opOHTaneit
U NPOCTPAHCTBEHHAsl HANPaBIEHHOCTh XUMHUUYECKUX CBsA3ed. HenocraTku KoHUenuuu rudpuiu-
3al[UU KaK CPEJICTBA OIIMCAHUsI TEOMETPUYECKON CTPYKTYPBI MOJIEKYJIbI.

2. Teopusa ommankueanus INeKmMpoHHBIX nap eanenmuuvix opoumanei (0311B0O)
[IpaBuna I'utecnu. OTkinoHeHusi oT npenckazanui teopun OIIBO. KauectBeHHas
TEOPHsI MOJICKYJIIPHBIXOPOHUTAJICH.

3. CaeeHusi 0 CBOMCTBAX CHMMETPHH MOJIEKY.JI.

CummeTpusi paBHOBECHOW T€OMETPHUECKONW KOH(PHUTYpAIIA MOJIEKYJIbl. DJIEMEHTHI CUM-
MeTpuu. Onepauuu cuMMeTpuu. TodeuHble rpynnsl cuMMeTpuu. [IpuBoaumMble 1 HEMPUBOIU-
MBI€E PEJCTABICHUs, XapaKTePsI IIpeAcTaBiIeHu. [I[puMeHenre Teopuu rpynn B XMMHUH.

4, YcTaHoBI/IeHHe TeOMeTPUH MOJIeKY.I.

Hudpakmmonusie MeTosl. Judpakius peHTTeHOBCKUX JIydeil. PeHTreHoBCKast KpucTai-
aorpadusi. PeHTreHOCTpYKTypHBIH aHanu3. Bo3MOXKHOCTH U orpaHndeHus Meto10B. Judpakuus
HEeHTpoHOB. JlocToMHCTBAa M HeoCcTaTKU MeToAa. Jludpakuus 3MeKTpoHoB. DieKTpoHorpadude-
ckuit mero1. CnekTpockonuueckue Mero il Mx knaccudukanus. O61acTi npUMEHEeHHUs.

4. CmpykmypHo Hedcecmkue moJieKyvl

[loreHunanbHble QYHKIUU HEXKECTKUX MOJIEKYI. SIBJI€HUS BHYTPEHHErO BpallleHus, I0-
JUTONMHU, TayTOMepUn MoJeky. [loTeHnuansHbie 6apbepbl. JJuHaMu4ecKas H30Mepusi MOJIEKYI.
DJNEeKTpOHHas NMpUpPOAa CTPYKTYPHOM HEXKECTKOCTH MOJIeKyJd. TyHHENbHbI MEXaHW3M IIpeBpa-
IIEHUH CTPYKTYPHO HEXECTKUX MOJIeKyJ. PU3NUECKue METO/bl UCCIIEOBAHUS HEKECTKUX MO-
JIeKyJl. DJeKTPOHHAs MPUpPoJa CTPYKTYPHOU HEKECTKOCTH MOJIEKYJI.

111 CPEAHUE DQHEPTETUYECKHUE XAPAKTEPUCTUKHU MOJIEKYJI

OHeprus o0pa3oBaHUS U3 MPOCTHIX BEIIECTB U CBOOOAHBIX aTOMOB. DHEprusi oopa3oBa-
HUS Kak cyMMa 3((EeKTUBHBIX NaplUabHBIX 3HEPruil, CONOCTABIIAEMBIX OTAEIbHBIM CBS3IM
Mosiekyi. IIpencraBienue sHTaNbIUK 00pa30BaHUS MOJIEKYJbl KaK CyMMbI BEJIMYUH, COMOCTaB-
JSIEMBIX OTHEIIBHBIM CBSI35IM.

IV. QJJIEKTPHUECKHUE CBOMCTBA MOJIEKY.JI

1. dnexmpuueckuit OunonbHbIIL MOMEHM

DOneKTpuuecKuid TUNOIbHBIA MOMEHT. [losipHbIe U HEeNONsSpHbIE MOJIEKYJIbI. JIUMOABHBIN
MOMEHT U CHUMMETPHS MOJEKYJIbI. J{MIOJBHBIII MOMEHT U HM30MEPHsI MOJEKYJ. DKCIEPUMEH-
TaJbHbIE METOJIbI U3MEPEHMS AUMOIbHBIX MOMEHTOB.IlapiinanbHble MOMEHTBI CBSI3€H U CTPYK-
TYpPHBIX Ipymi. BekTopHast aqaguTHBHas cXema pacdyeTa JUMOJIbHbIX MOMEHTOB.

2. HHonapusyemocmo

Hedopmarust MOJIEKyJT BO BHEIIHEM 3JIEKTPUUECKOM Toje. MHIympoBaHHBIII MOMEHT U
MOJIIPU3YEMOCTh MOJIEKYJIbl. AHHU30TPOIHUS MOJSPU3YEMOCTH, CPEAHSISI MOJSIPU3yeMOCTh. OIl-
JUIICOUJ MOJSIPU3YEMOCTH. DIJUTUIICOU]L MTOJIIPU3YEMOCTH U CUMMETPHS MOJIEKY L.

3. MoneKynvl 60 6Heutnem INEKMPULECKOM nojie

CBs13b MOJIEKYJIAPHBIX MTOCTOSIHHBIX - JUIOJIBHOTO MOMEHTA M MOJISIPU3YyEMOCTH - C MaK-
POCKOIUYECKUMHU XapaKTEPUCTUKAMH BEILIECTB (JIUAIEKTPUUECKON MPOHUIIAEMOCThIO U MOKa3a-
TesieM npenomiieHus ). Tloasipuzanum TU3IeKTprUKa B CTATUYECKOM I10JI€ U TI0JIe ONpeAeTIeHHOM
yacToThl. YpaBHeHue JlamxkeBena-/lebas. YpaBuenue Kmnaysuca-Moccortu. Monsipaas pedpak-
UL,



V MATHUTHBIE CBOMCTBA MOJIEKY.JI

MarsuTHbIE CBOMCTBA SAECP U IEKTPOHOB. MAarHUTHBIA MOMEHT MU MarHuTHas BOCIIPU-
MMYHMBOCTb MOJIEKYJbl. COCTOSIHME MOJIEKYJIbl B MATHUTHOM IOJ€. /[namMarHuTHbBIE W Iapamar-
HUTHBIE BellecTBa. MarHuTHas nosspuzanus. CBA3b MaKpOCKOIMMYECKON XapaKTEpUCTHKU Be-
I1€CTBA - MATHUTHOW ITPOHULIAEMOCTH - C MArHUTHBIMHU CBOWCTBAMU MOJIEKYJI.

VI JIEKTPOHHO-KOJIEBATEJIBHO-BPAIIIATEJIBHBIE COCTOSAHUA
MOJIEKY.I

[Tonnas sHEprUs MOJEKYJIbl KaK CyMMa 3JIEKTPOHHOM, KoieOaTeapHON U BpalllaTeIbHON
cocTaByAoIMX. OTHOCUTEIBHOE I0JIOKEHHE JIEKTPOHHBIX, KOJIeOaTeabHbIX M BpPaIAaTElIbHbIX
YPOBHEW 3HEPTUH MOJIEKYJIBI.

OnexkTpoHHble cocTosiHUA. [loTeHManbHble QYHKINMU IBYXaTOMHBIX MOJIEKYJ U IOTEH-
[UaJIbHbIE TTOBEPXHOCTH MHOTOATOMHBIX MoOJIeKyJl. Kiaccupukamuss >JIeKTPOHHBIX COCTOSHUMN
JIByXaTOMHBIX MOJIEKYJI IO IPOEKIIMH OpOUTAIBHOIO MOMEHTA U CIMHA 3JIeKTpoHOB. CBoiicTBa
CUMMETPHHU JIEKTPOHHBIX BOJHOBBIX (DYHKIMI JBYXaTOMHBIX MoJieKys. Kiaccudukanms smnek-
TPOHHBIX COCTOSIHUH M 3JIEKTPOHHBIX BOJHOBBIX (DYHKIMII MHOTOaTOMHBIX MOJIEKYJ. Pasnnuus
CBOMCTB MOJIEKYJI B Pa3JIMYHBIX 2JIEKTPOHHBIX COCTOSHMSX.

Konebarenbubie cocrosiuus. Konebanue IByXaTOMHON MOJEKYJbl COIJIACHO Kilaccuye-
CKOW TEOpHH B MNPHONMKECHUH TapMOHHUYECKOro ocmmuiaropa. KojebaTenmbHbIE COCTOSHUS
JIByXaTOMHOM MOJIEKYJIbl B MPUOIMKEHUSX TAPMOHUYECKOTO U AHTaPMOHHUYECKOTO OCLMIIIATO-
poB. Kiaccuueckast Teopust MaibIX KojeOaHH MHOTOAaTOMHBIX MOJIeKysl. KuHeTnyeckast u mo-
TEHIMaJIbHAs SHEPrHsi, HOPMaJIbHbIE KOOPAMHATBI, HOpMaJIbHbIE KojeOaHMs. XapaKTepHUCTU4-
HOCTb KoJIeOaHUM, IrpynnoBble kosebanus. KosnebaTenbHble COCTOSHHUSI MHOIOATOMHBIX MOJIEKYJI
COIIACHO KBAHTOBOW MEXAaHMKE.

Bpamarensapie cocTosiHus. Bpamenue AByXaTOMHOM MOJIEKYJIBI COIVIACHO KJlaccHhye-
CKOM TeopuH B NPHUOIMKEHHM YKECTKOro poTaropa. BparmiarenbHble COCTOSIHUS JBYXaTOMHOM
MOJIEKYJIbl COIJIACHO KBAaHTOBOI MEXaHHKE B NMPHUOIMKEHUAX JKECTKOIO M HEXECTKOro Koieo-
mrouierocst poraropa. Kiaccnueckass Teopust BpalleHMs: MHOTOATOMHBIX MOJIEKYJI. MOMEHT KO-
JIMYECTBA JIB)KEHUSI M KMHETUYEeCKas 3Heprus BpaieHus. Kinaccudukaiysi MHOrOaTOMHBIX MO-
JIEKYJI 10 CHMMETPHHM JJUIMIICOMJa MHepuuHd. KBaHTOBO-MEXaHUYECKash TEOpHs BPALLATEIIbHBIX
COCTOSTHUI MHOTOATOMHBIX MOJEKyJ. JInHeilHble MONEKyYJIbl, MOJEKYJIbl TUIOB C(EepHUUECcKOro,
CUMMETPUYHOTO U aCUMMETPUYHOIO BOJIYKOB. CHCTEMBI BpalllaTENbHbIX YPOBHEN YHEPIHH.

BpamarensHble, konedarenbHble U 3JIEKTPOHHBIE CIEKTPbl MOJIEKYJ. JIMMONbHBIA MoO-
MEHT U HOJSPU3YEMOCTh MOJIEKYJ B Pa3IMUHBIX JIEKTPOHHO-KOJIE€0aTeIbHO-BPAIIATEIbHBIX CO-
crosHusx. [IpaBuna or6opa uist CHEKTPOB MCIYCKAHHUS, MOTJIOMIEHNS 1 KOMOMHAIIMOHHOTO pac-
cessHus. CTpyKkTypa cnekTpoB. [lonydeHne sKCepuMEHTAIBHBIX 3HAYEHUN DHEPIUHU AUCCOLMA-
IIUU JIBYXaTOMHOW MOJIEKYJIbl, TEOMETPUUECKUX MMapaMEeTPOB U JPYrod CTpyKTYpHOU MHpOpMa-
IIUHM O MOJIEKYJIaX U3 AJIEKTPOHHBIX, KOJIEOATENbHBIX M BpalllaTeIbHbIX CIIEKTPOB.

VII MEXKMOJIEKYJISIPHBIE B3AUMOJIENCTBUA

OKCIIepUMEHTAIIBHBIE JJOKA3aTEJIbCTBA CYLIECTBOBAHMSI MEXMOJIEKYJIAPHBIX B3aUMOJACH-
cTBui. Ban-nep-BaanbcoBbl cuibl. OOLUIHOCTD (U3NYECKON MPUPOJIbI BHYTPUMOJIEKYJISIPHBIX U
MEXMOJIEKYJIIPHBIX B3auMojeiicTBuil. [IpuOimkeHHoe onMcaHue MEXMOJIEKYJISIPHBIX B3aUMO-
JefCcTBUI Kak cyMMBbl opreHTaunoHHbIX (3ddexT Kezoma), nnaykumonnsix (3gdexr [edas) u
nucriepcuoHHbIX  (3pdexT JlonnoHa) B3auMoaeNcTBHI. MEXMONIEKYIIpHOE OTTAJKUBaHUE.
Vpasuenue Jlennapaa-Jlxonca. [IposiBiieHre MEKMOJIEKYJISIPHBIX B3aUMOAEHCTBUI B CBOMCTBAX
BellecTB. BaH-nep-BaanbcoBbl MOJIEKYIIbl. IOHHO-MOJIEKYIISIPHOE B3aMOIEHCTBHE.

VI KOHAEHCUPOBAHHOE COCTOSHHUE

Crpoenue tBepabix Ten. Kiaccudukanms TBepasix Ten. Kpucramimueckoe cOCTOSHUE.
JanbHuii nopsiiok. TUIBI KPUCTAUNIMYECKUX PEHIETOK B 3aBUCUMOCTH OT HPUPOJIBI CBSI3U (KOBa-
JICHTHAsl, NOHHAs1, METAJUINUECKasl, MEXMOJIEKYJIIpHOE B3auMojielicTBue). CBOICTBa BEILECTB C
Pa3IMYHbIMU TUIIAMU KPUCTAJUIMYECKUX PEIETOK.

Hedextsl B kpuctamiax. AToMHsle nedexTsl. [lpumecnsie nedextsl. Hecrexmomerpuu-
HOCTb. JINHEWHbIE U MIIOCKUE JePEKTHI.



MeTtoapl uccaenoBaHusl TBEPAbIX Teld. MUKpOCKOMMYECKUEe METObl uccieaoBanus. Ju-
(bpaKIMOHHBIE METOBI UCCIEAOBAHUS. METOAbl OMpPEEICHHs AIEMEHTHOTO cocTaBa. MeTobl
UCCJIEIOBaHMSI OJIMKHETO OKPYKEHHSI U OKHCIUTEIBHOIO COCTOSIHUS aroma. TepmoaHaauTHye-
CKHE METO/IBI.

Crpoenue xuakoctei. biavmxuuii mopsanok. OyHKUUKM pacnpenesieHus: yacTuil. Teopuu
CTPOCHHS JKUJIKOCTEM.

AMop¢HbIe BelecTsa.

CIHHUCOK JIUTEPATYPbI
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pex. K. C. KpacHoBa. — M.: Beicmias mkona, 2001. — Ku. 1.: Crpoenue BemectBa. TepmoauHa-
MUKa. — 3-¢ u3., ucrp. — 511 c. (23 7k3.)

4 METOJIMYECKHUE PEKOMEHJIALIMY (YKA3ZAHMS) 1JIS1 CTYIEHTOB O
W3YYEHUIO JUCHUATIIMHBI

Kypc neknuii, KOTOpbIi OXBaThIBAET BCE TEMBbI, BBIHOCUMBIE HA JK3aMEH, CO34AET OCHOBY
JUIS U3y4eHHsI CTPOCHHUs BelllecTBa. Marepuain JeKIUi U MPOoYMTaHHOE B yUeOHMKaX 3aKperuis-
eTcsl Ha JIabopaTOpHBIX paboTax, KOJJIOKBUYMAaX, IPU HAIIUCAHUH TECTOB, KOHTPOJIbHBIX U MPO-
BEPOUYHBIX padoT U aHanu3e omuOok. Kaxapli cTy1eHT A0KeH A00bIBaTh YacTh 3HAHUIN caMo-
CTOSITENIFHO: TIOAOUPATH MIPUMEPHI U3 YYEOHHKOB, TOCOOUN U MOHOTpadUil ISl TOITBEPKACHUSL
T€X WJIM MHBIX [10JIOKEHUH, BBIBOJUTh MATEMAaTUYECKUE YPABHEHMS], PEILIATh 3aJa4H.

PaGoueit nmporpammoii aucuuiinHbel «CTpOEHHE BEIIECTBAa» IMPEAYCMOTPEHA CaMOCTOS-
TesbHas paboTa CTYJEHTOB B oO0beMe 42 yaca. CamocTosiTenbHas paboTa MPOBOJIUTCS C LEIIbIO
yrayOsaeHus 3HaHUH 110 IUCHUIUIMHE U IPEyCMaTPUBAET:

- YTEHHUE CTYJEHTaMH PEKOMEHJIOBAHHOMW JIUTEPATyphl U YCBOCHUE TCOPETUUECKOrO Ma-
Tepuaia JUCUUILINHBI;

- peleHue 3a1ay;

- IOATOTOBKY K JJaOOPAaTOPHBIM 3aHATHIM;

- HamKMcaHue pegepaTos;

- paboty ¢ UHTepHET - UCTOYHUKAMH;

- IOJArOTOBKY K C/laye KOJUIOKBUYMOB, BBIIIOJTHEHUIO TECTOBBIX 3aJaHUI U Cllaye 3a4yeTa.

Juctumimza «CTpoeHue BEIIecTBa» HAYMHAETCSl ¢ PACCMOTPEHHUS MCTOPUYECKUX 3TaIloB
pPa3BUTHUSA TEOPUM XMMHUYECKOIO CTpOEHUsA. BaKHO IOHATH, YTO KIACCUYECKas TEOPUS XUMUYE-
CKOTO CTPOEHHUS MUMeeT (PU3MUECKU M XUMHYECKUH acmnekThl. Kiaccuueckas Teopus Xumuue-
CKOT'0 CTPOEHHS OKa3bIBAETCSI HECOCTOSATENHHON B O0BSICHEHMH MHOTHUX BOIIPOCOB COBPEMEHHON
xumu. OHAKO pe3yJIbTaThl KBAHTOBO-MEXaHUYECKOM TEOPUH MOTYT OBITh MOHSTHI TIyOXe U
HOJIHee, eCl Kijaccudeckast Teopusi u3BecTHa. OT KIACCHUYECKUX BBIPAKEHUH (U3HMUECKUX Be-
JUYUH JUI MOJIEKYJI JIETKO NEPEUTH K COOTBETCTBYIOIIMM KBAaHTOBO-MEXAHMUYECKHM OIEepaTo-
paM. TOIBKO B KJIACCUYECKOM TEOPUU HET YPABHEHUH, MO3BOJIAIOLIUX IIOJYYHUTH IPABUIIBHOE
BBIPAKEHHE JIJIS1 DJIIEKTPOHHOM IUIOTHOCTH, 4 B KBAHTOBON MEXaHUKE TAKUE YPABHEHHUS €CTh.

B nepBom paszzaene u3n0kKeHa COBPEMEHHAsl TEOPHUS XUMUYECKON CBs3U. CTyEeHT NOKEH
OCO3HATh, YTO OMHUCAHHE XMMHUYECKUX CBsI3ed B JIFOOOH MOJEKyJie ecTh MO CYIIEeCTBY ONMUCaHHE
pacupeneneHus B Hel 3JIEKTPOHHOM INIOTHOCTU. T0, 4TO HA3bIBAIOT XUMUYECKOHN CBA3bIO, OTBE-
4aeT B3aMMOJICHCTBHUIM aTOMOB C SHEPTHEH MOpPsAKa AECATKAa-COTHU kkaa. Hampumep, sHeprus
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CBSI3M JBYXaTOMHBIX Mojekyn Rb2 u Cs; expa mpesbimaer 10 xxan, TOr[a Kak 3Ta SHEPrHs B
HanOosnee MpouHbIX AByXaToMHbIX Moisiekynax Nz u CO cocraBmsier 225 u 250 xxan cOOTBET-
cTBeHHO. CTOJb MIMPOKUH MHTEpPBal HEPTUN MOXKET ObITh PEaln30BaH Pa3IMYHBIMU B3aUMO-
JEHCTBUSMH, KOTOPBIE TPAJUIIMOHHO KIACCU(DUIUPYIOTCS KaK KOBAJEHTHAs, NOHHAs, METAJLJIH-
YyecKasi M BOJOPOJIHAs CBA3M. DTa KiIacCU(UKALMs OCHOBAHA Ha XUMHUYECKOM OIIbITE U HE SIBJISA-
ercs pusmdecku omnpeneneHHoi. [1o cBoeil mpupoae KOBaJICHTHAs CBS3b MPEICTABISET COOOMU
YHUBEPCAJIbHBIA TUII XUMUYECKOU CBSI3U; MOHHAs CBSI3b MOXKET PACCMATPUBATBHCS KAaK YaCTHBIN
(mpenenpHBIN) cily4yail KOBaJIGHTHOM CBSI3U MEXy aTOMaMU, PE3KO pa3IMYHBIMU 110 CBOEH dJIEK-
TPOOTPULIATENILHOCTH. YTO K€ KacaeTcs METAJUIMYECKON U BOAOPOJHOU CBS3€H, TO 3TH MOHATUSA
OTPaXKAIOT CIIEHU(PUKY CKOpee XUMHUECKUX 00BEKTOB, HEXKEIIN AEHCTBYIOLINX CHII.

BakHoe 3HaueHHME MMeeT BTOPOH pa3zien AMCLHMILIMHBI, ITOCBSIIECHHBII N'€OMETPUU MoJIe-
KYJISIPHBIX CTPYKTYp. YCTQHOBJICHHIO I'€OMETPHYECKON KOH(PUTypali MOJIEKYJ B HACTOsIIEe
BpeMs yJelnseTcst 00iblioe BHUMaHKe. PaconokeHueM aToMOB B POCTPAHCTBE ONpPENEsIeTCs
JOCTYITHOCTh PEAKLMOHHBIX LIEHTPOB B MOJIEKYJIE, HAIMYME WJIM OTCYTCTBUE BHYTPUMOJIEKYJISIP-
HBIX B3aMMOJCHCTBUI, BEIMYMHA U HAIIPABJICHHUE JJIEKTPUUYECKOTO AUIOIBHOIO MOMEHTA U T. II.,
4TO B CBOIO OY€peb OO0YCIOBIMBAET XUMUYECKHE U (PU3UKO-XMMHUYECKHUE CBOWCTBA BEIECTBA.
Baknyro poip n3ydeHHe CTPOCHHs MOJIEKYJI UTPAET B TEOPETUUECKON XUMUU. MoJeKybl Kiac-
CUPUIMPYIOT MO CTPOSHHUIO MX PABHOBECHON KOH(HUTYpalmy, OTHOCS UX K TEM WM MHBIM TPYII-
nam cummeTpu. CUMMeTpUsl BOJIHOBBIX (DYHKIMI TOYHO COOTBETCTBYET CBOMCTBAM CUMMETPUU
SIEpHBIX KOH(Urypanuid. 3Has CBOHCTBA CHMMETPUHU BOJIHOBBIX (YHKIHN Pa3IMYHBIX SJIEK-
TPOHHBIX COCTOSIHUI, MOXHO, He Ipuleras K MpsIMbIM pacdeTaM, ONpeAeIuTh Nepexoibl OT Of-
HOT'O COCTOSIHMSL B IPYTO€ U IIOJIYYUTh IIPEACTABICHUE O XapaKTepe CIIEKTPOB MojeKy. [Io atum
CBOMCTBAM MOYKHO CYAHUTb 00 yCIOBHUAX (IPOCTPAHCTBEHHON OpUEHTAIUH, TUIIE BO30OYXKAECHUS),
B KOTOPBIX BO3MOXXHBI PEAKIIUU MEXAYy MOJIEKyJaMu. BblsiBIeHE 0COOEHHOCTEN CTpOeHUs pas3-
JMYHBIX MOJIEKYJ YIIIyOJseT NpeACTaBICHUs O BAJICHTHBIX U HEBAJICHTHBIX B3aMMOJCHCTBUAX U
BHOCHT CBOM BKJIaJl B pa3BUTHE TEOPUH XUMUYECKON CBSA3H.

B IV u V pa3znenax paccMaTpuBarOTCs HEKOTOPbIE 3JIEKTPUUYECKHE U MarHUTHBIE CBOIi-
CTBa MOJIEKYJI U UHTEPIPETUPYIOTCS UX Yepe3 AJIEKTPOHHYIO CTPYKTYPY MOJIEKYJ. DTUMHU CBOM-
CTBaMHU SIBJISIFOTCSI IUIIOJIBHBIT MOMEHT, IOJISIPU3YEMOCTh U MarHUTHas BOCIIPUUMYMBOCTS. [lo-
JSIPU3YEMOCTh CBSI3aHA C IIOKA3aTesIeM MPEIOMIIEHUS, ONTHYECKON aKTUBHOCTBIO M MEXKMOJIEKY-
JSIPHBIMU CHJIAaMU; 3THU CBOMCTBA OINpe/ielIeHHbIM 00pa30oM CBSI3aHbI C MOJIEKYJIIPHON CTPYKTY-
poH.

Ocob6oe BHMMaHUE clelyeT yAeIUTh U3yueHHIo pasziena VI, MoCKoIbKy MOJEKYJISpHbIe
CHEKTPBI UTPAIOT OTPOMHYIO POJIb B XUMHH.

OcHoOBHasi IpUYMHA MOSBICHUS CHEKTPAJIBHBIX JIMHUN B CIy4ae MOJEKYJ Ta XK€, YTO U B
ATOMHOM CIIEKTPOCKOIIMH: KOTZAa MOJIEKYJIA NEPEXOAUT C OJHOI0 YHEPreTUYECKOro YpOBHS Ha
JpyToii, N30BITOK PHEPTUU UCIyCKaeTcs B Buae GpoToHa. Pazianumne Mexay MOJIEKyIsIpHON CHeK-
TPOCKOTIHEN U aTOMHOM CIIEKTPOCKOIMHMEH COCTOUT B OOJIBIIIEM PAa3HOOOpa3Wu IMyTeH, 0 KOTO-
PBIM MOXET U3MEHATHCS DHEPIHsl MOJIEKYJbl: DHEPTUS MOXKET MEHATHCSA HE TOJBKO IPH AJIEK-
TPOHHBIX Mepexoax, HO U MPU U3MEHEHUU KoJieOaTeNbHbIX U BpaIlaTeIbHbIX COCTOSHUN MOJIe-
KyJibl. I3ydeHue MONeKyIIpHOTro CIeKTpa MOXKeT AaTh OOJIbIIYI0 HH(OPMAIIHMIO O CHJIe CBsi3ell B
MoOJIEKyJIe, ee pa3Mepax u opme.

boratast nunpopmanus, KOTOPY0 MOKHO U3BJI€Ub U3 JAHHBIX MOJEKYJSPHON CIEKTPOCKO-
MUY, TI0 CPaBHEHHUIO C aTOMHBIMH CIIEKTPaMHU IOJIy4aeTCs 3a CYET TOro, YTO MOJIEKYJISIPHbIE
CHEKTPBl UMEIOT O0Jiee CIIOKHYIO CTPYKTYpPY M UX TpyJHEE MHTepHpeTHpoBaTh. MOXKHO MOIy-
YUTh YUCTO BpaIlaTeIbHbIN CIEKTP, KOJIeOaTeNbHbBIN MOJIEKYISIPHBIA CHEKTP OOBIYHO COCTOUT HE
TOJIbKO U3 JIMHUH, 00YCIOBICHHBIX U3MEHEHUSIMU KOJIe0aTeIbHbIX SHEPTHii, HO ¥ COIECPKUT JIU-
HUU, COOTBETCTBYIOIINE U3MEHEHUSIM BpalllaTeIbHBIX SHEPTUH, a 3JIEKTPOHHBIN MOJIEKYJISPHBII
CIEKTp UMEET CTPYKTYpPY, O0YCIOBICHHYIO KaK KOJeOaTeIbHBIMHU, TaK ¥ BpallaTeIbHBIMU U3Me-
HeHusAMH. [IpocTelmmili myTh, MO3BOJIAIOIIMI CIPABUTHCSA C ITOM TPYAHOCTBIO, COCTOUT B TOM,
4TO0OBI pa300paTh KaX/Ibli TUI SHEPreTUYECKUX U3MEHEHUH 110 0Yepeid, a 3aTeM BBIICHUTH, Kak
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OJTHOBPEMEHHOE BO30YK/ICHUE PA3IMYHBIX TUIIOB JIBWKCHHS BIMSICT HA BHEITHUI BH]I CTICKTPOB.
Bce BUIBI CTIEKTPOB CBSI3aHBI HEKOTOPBIMH OOIIUMHU OCOOCHHOCTSIMH.
[Tpu m3yuennn VIl pazaena cinemxyer oOpaTUTh BHUMAaHHUE Ha TO, KAKUM 00pa3oM MEXMO-
JICKYJIIPHBIC B3aMMOJICHCTBYSI BIIUSIOT HAa CBOMCTBA BEIIIECTB.
B nocnenHem pasnene paccMaTpHBaeTCsl KOHACHCUPOBAHHOE COCTOSIHME BEIECTBA, OCO-
OCHHOCTH CTPOSHUS KPUCTALUTUYCCKUX W )KHUJIKHX BEIIECTB, a TAK)XKE UX CBOWCTB. BakHBIMU BO-
IPOCAaMU SIBJISIFOTCSL BOIIPOCHI, KACAIOIIMECs MPOILECCOB HA TOBEPXHOCTSX, MOCKOJIBKY MUMEHHO
OHH OTIPEIEINIIOT OOJBIIYI0 YacTh CTOPOH IMOBCEIHEBHOW >KM3HH, BKIIIOUYAas camy KH3Hb. Bce
OoJbIiee MPAKTHYECKOE UCIIOIb30BaHUE HAXOIST YKUIKOKPUCTAUTHYECKIE CUCTEMBI.

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI

CTYACHTOB 110 JTUCHUIIJINHE

HaumenoBanue pasjae-
Ja (TeMbl)

@DopMbI/BHABI CAMOCTOSATEILHOM
padoTbl

KoandecTBo 4acos,
B COOTBETCTBHH C
yueOHo-
TeMaTHYeCKHUM ILJ1a-
HOM

CtpoeHue MoJsieKyld H
XMMHUYECKast CBA3b

N3yueHne 0CHOBHOM JINTEpATYypPhI
N3yueHue NONOIHUTENBHON JTUTEpa-
TypbI

KoHcnektupoBaHue M3y4eHHBIX HC-
TOYHHKOB

Odopmnenne nabopatopHoit paboThI
[ToaroroBka ortdera mo Jsaboparop-
HOH paboTe

Pewenne pacdeTHsIx 3a1a4
[ToaroroBka K KOHTPOJILHOM paboTe
[TogroroBka K 3a4ery

8

['eomeTpust MoKy

W3ydenue 0CHOBHOM JIUTEPATy P
N3yueHne NONOJHUTENBHON JUTEpa-
TYpBI

Pemenne pacueTHsIx 3a1a4
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oryera mo Jaboparop-
HOM pabore

[ToaroroBka K KOHTPOJILHOM paboTe
[TonroToBka K 3auety

10

Cpeanue  sHepreTHye-
CKHE  XapaKTepUCTHKH
MOJIEKYJI

N3yueHne 0CHOBHOM JINTEpaTyphl
N3ydyeHue NONOJHUTENIBHON JIUTEpa-
TYpbI

KoHcnektupoBaHue M3y4EHHBIX HC-
TOYHUKOB

[ToaroroBka Kk KOHTPOILHOU paboTe
[ToaroroBka K 3a4eTy

DNEeKTpUYECKHE  CBOM-

CTBa MOJIEKYJI

W3ydenue 0CHOBHOM JTUTEPATYyPHI
N3ydeHne NONMOIHUTENBHON JUTEpa-
TypbI

Odopmierne mabopaTopHO pabOTHI
IlonroroBka otyera mo jabopatop-
HOU paboTe

Perienue pacueTHbIX 3a7a4

11




[ToaroroBka Kk KOHTPOILHOU paboTe
[ToaroToBka K 3a4ety

Maruurtasie CBOMCTBA

MOJICKYII

N3yueHne 0CHOBHOM JINTEpATypPhI
N3ydyeHue NONOTHUTEIBHON JIUTEpa-
TypbI

Odopmierue 1abopaTopHO padOTHI
[ToaroroBka ortdera mo nadoparop-
HOU paboTe

Pewenne pacueTHsIX 3a1a4
[ToaroroBka K KOHTPOJILHOM paboTe
[TogroroBka K 3auery

DJIEKTPOHHO-
KoJie0aTeIbHO-
BpallaTeibHble CO CTOS-
HUST MOJIEKYJT

M3ydyeHne 0OCHOBHOM JIUTEPATYPBI
N3ydeHne NONOIHUTENIBHON JIUTEpa-
Typbl

KoHcnektupoBaHue M3y4eHHBIX HC-
TOYHUKOB

Odopmnenue madbopaTopHOii pabOTHI
[ToaroroBka K KOHTPOJILHOH paboTe
[TogroroBka K 3auery

MexMoieKyIapHbIe B3a-
HUMOJEUCTBUS

H3ydenue 0OCHOBHOM JINTEPATYPHI
N3yueHne NONOIHUTENBHON JIMTEpa-
Typbl

KoHcnektupoBaHue H3y4eHHBIX HC-
TOYHUKOB

[ToaroroBka Kk KOHTPOJIBHOU paboTe
[ToaroroBka K 3a4eTy

KonnencupoBanHoe co-
CTOSIHHE

N3yueHne 0CHOBHOM JINTEpaTypPhI
W3ydenune NOMOIHUTENIBHON JIUTEpa-
TYpBI

KoHcniekTupoBaHUe M3Y4YE€HHBIX HC-
TOYHHKOB

Odopmiienne nabopaTopHoil paboThI
[ToaroroBka Kk KOHTPOJILHOM paboTe
[TonroToBka K 3aueTy

UTOIo

42

5 IPAKTUKYM IO JUCHUIITIMHE

IInan 1a0opaTopHBIX 3aHATHIT

/o

Tema 3angaTHSA

Tema mabopaTtopHoit
paboThI

Bcero
JacoB

CrtpoeHre MOJIEKYJd M XUMHUYEcKas
CBSI3b

KoBanenTHasa cBa3b.

o

KoBanenTtHas cBs3b.

N

Honnas cBsa3b. MeTaminueckas CBSI3b

HNonnas cBs3b. BogopoaHas cBs3b.

I'eomerpus Monexyn

YcTaHOBIIEHHE T€OMETPUH MOJIEKYJI

[Tapamertpsl,
puto mosiekyi. Teopust OOIIBO.

ONMpeACIAOIINEC TCOMCET-

CBeieHHSI O CBOMCTBAaX CUMMETPUH MO-
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JEeKY
CTpYKTYpPHO HEXKECTKHE MOJIEKYJIBI 2
Il | Cpenuue sHeprernueckue xapakre- | CpeiHHE HHEPreTHMUECKUE XapaKTepHu- 2
PUCTHKHU MOJIEKYJI CTHKHU MOJIEKYJI
IV | Dnextpruyeckue cBOWCTBAa MOJIEKYN | DJIEKTPUUECKUI TUIIOJIbHBIM MOMEHT. 2
Morexyibl BO BHEITHEM 3JIEKTPHYECKOM 2
noJie
V | MarnuTHbIe CBOMCTBa MOJIEKYJI MarHuTHbIE MOMEHTBI SJIEp U DIIEKTPO- 2
HOB
VI | DnexTpoHHO-KOIE0aTENBHO- ONEKTPOHHBIE COCTOSIHMSI M CHEKTpPbI 2
BpalllaTeIbHbIE CO CTOSTHUSI MOJIEKYJI | MOJICKYJI
KonebarenbHble COCTOSSHUS U CIIEKTPBI 2
MOJIEKYJI
VIl | KongeHcupoBaHHOE COCTOSTHUE Kpucrammmaeckoe cocrosinue. CBoiCTBa 2
MIOBEPXHOCTEH M FPaHUIl pa3aesa
Kunkoe coctossHue. AmopdHbIe Belle- 2
CTBa
UTOoro 34

JIABOPATOPHAS PABOTA 1, 2 (4 gaca)
TEMA: KOBAJIEHTHAA CBA3b
Bomnpocekl k 3aHATHIO

1. Xumnueckast cBsI3b M KBaHTOBAsi MEXaHUKA.

2. KoBaneHTHas CBs3b (B3aMMOACHCTBUE HECIIAPEHHBIX AJIEKTPOHOB, JIOKAIU30BaHHbBIE U
JIEJI0KaIN30BaHHbIE CBS3H)

1. JloHOpHO-aKLENTOPHbIE U JAaTUBHbIE B3aMMOAEHCTBH: TEPMUHBI UM OCOOBIA TUII CBA-
3eit? [Ipumepbl KOMIIJIEKCOB MEPEXOHBIX METAJIIOB.

2. G-, -, 0-CBs3u. Kitactepbl mepexoaHbIX METaJLIOB.

3. ©-, n- JloHOpHO-aKuenTopHbIe B3aumozaencTBus. [Ipumepsl.

4. BanenTtHocTh. BaneHtHble Bo3MoxHOcTH aToma. I[IpoGiieMa BajJeHTHOrO COCTOSTHUS
aToMa.

5. Teopus rubpuauzannu. OCHOBHBIE MONOXKEHUS Teopuu. [Ipumeps.

6. Teopus pe3zonanca. [IpuMmeHeHHe TeopHM pe30HAHCA AJISl ONMUCAHMA JEJIOKATU30BaH-
HBIX CBA3CH.

7. I'unepBajeHTHBIE CBSI3U.

Jlureparypa

1. Koponbkos, I.B. OcHoBbl Teopetndeckoit xumuu. / JI.B. Koponbskos, I'.A. Ckopobora-
TOB. — M.: U3patenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 7k3.)

2. Knoteko, A.B. Xumus tBepaoro tena : yued. mocobue s CTyH., o0ydaromuxcs Mo
crert. «Xumus» / A. B. Knoteko, U. A. Tlpecusikos, 0. JI. Tpetrsikos. - M. : Axkanemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccnonansHoe oopazoBanue). (19 x3.)

3. Heopranuueckas xumus. B 3 1. : yueOHuk 1 ctya. By3oB / noa pea. YO. JI. Tperbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®uszuko-XxMMHYECKHE OCHOBBI HEOPTAaHNYECKON XUMHH. - 233,
[1] c. : un. - (Beicmiee mpodeccuonanpHoe o0pazoBanue). (20 7k3.)

4. Xayckpodt, K. CoBpemenHslii kype obmeit xumun. B 2 1.: nep. ¢ anrin. / K. Xayckpodr,
9. Koncrebn. — M.: Mup, 2002. —T. 1. -539¢., T.2 -528 ¢. (T.1 — 13 5k3., T.2 — 14 3K3.)

5. apyTtuna, O.K. MeTtox MoneKyIspHBIX OpOUTanel U XMMHUYecKast CBsI3b: YueOHoe Mmo-
cooue / O.K. Hlapytuna. — bnarosemenck: M3n-so BI'TIY, 2003. — 177 c. (25 2k3.)

JIABOPATOPHAS PABOTA 3 (2 vaca)
TEMA: KOBAJIEHTHAA CBA3b
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Bomnpocskl K 3aHATHIO
JIOHOpHO-aKLENTOPHBIE U JaTUBHBIE B3aUMOEHCTBUS.
c-, T-, 0-CBs31.
. Teopus rubpuauzanuu.
Merton pe3oHaHca.
Merog MO.

arONE

IIpumepbl NpakTHYECKUX 3aJAHUI

1. O0bsacHute, ouemy moiiekyia Tpumeriiamuaa N(CHs)s umeer nupamunansHoe cTpo-
eHue, a mosekyna tpucuimiamuaaN(SiH3)3 — miockas TpeyroibHas. OTBET MPOAEMOHCTPUPYA-
T€ C MIOMOIIBIO PUCYHKA.

2. [Mouemy xyiopu OepHLINS B TBEPAOM COCTOSHHMM MOJUMEPU30BAH U MPEACTABISAET CO-
0ol OeCKOHEYHBIE I[EMHU, B KOTOPBIX KaXIbIi aTOM OCpUILIHUS UMEET TETPAdAPUICCKYI0 KOOPIH-
HAIUIO.

3. Onumute crpoenue qumepoBAlCls u [Al(CHs)z].. Kakoa mpupoa csizeil B 3TUX CO-
equHeHusx? [loyemy TpuMmeTwirauiiidi o0pa3yeT HEyCTOMYUBBIN TUMEp, a TPUMETHIIHMHIUNAIN-
Mepa BooO1e He oOpa3yer?

4. B 4ueM 3aKIt04aeTCsl YHUKAIbHOCTh CTPOCHUS TUAPUI0B Oopa? ONUIINTE CTPOCHHUE JH-
O6opana B2He. KakoBbl BajieHTHBIE YIUIBI W JJIUHBI CBSi3ed B 3TOM coenuHeHuu? Hapucyiite
crpyktypsl BsHg, BsH10, BioH14.

5. IloueMy CTaBHIBHOCTh TETPAdAPUUYECKMX aHHOHOB TOHIKaeTcs B paxy SiOs*~, PO#3 -,
S042-, ClO4~ ? OtBer paiite ¢ mo3ummii Teopuu rubpuu3anun. OObICHUTE 0OPa30BAHIE XHMH-
YEeCKHX CBS3€H B KapOOHMIAX METaJIOB Ha mpuMepe rekcakapbonuiaa xpoma Cr(CO)s.

6. OmumuTe cTpoeHne okradapuueckux xommiekcos [Ti(H20)6]*" u [TiCle]® - B pamkax
METO/Ia MOJIEKYJIIPHBIX OpOUTasIei.

7. KaxoBbl 0COOEHHOCTU CTPOEHUSI KOMIUIEKCOB MEPEXOAHBIX METAJUIOB C  MOJIEKYJIAp-
HBIM a30TOM?

8. OnummuTe 00pa3oBaHUE CBS3EM B KOMILJIEKCE TETpakapOOHMIIA Kelie3a ¢ ATUIICHOM
CoHs-Fe(CO)a.

Jlureparypa

1. KoponbkoB JI.B. OcHoBbl Teopernueckoi xumuu. / J[.B. Koponbskos, I'.A. Ckopobora-
TOB. — M.: U3marennckuit neHTp «Akanemus», 2007. — 352 c. (47 3k3.)

2. Knorpko A.B. Xumwus TBepmoro Ttena : y4ded. mocodbwe st CTyHd., OOy4arolIuxcs 1o
coen. «Xumus» / A. B. Knoteko, U. A. IIpecnskos, FO. JI. Tperbskos. - M. : Axagemus, 2006. -
301, [1] c. : un. - (Beiciiee npodeccuonansuoe odpaszoBanue). (19 7x3.)

3. Heoprannueckas xumus. B 3 1. : yueOHuk ans cryn. By3oB / nmof pen. FO. 1. Tperwsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3uKko-XUMHYECKHAE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : un. - (Beiciee npodeccuonanbHoe oopazoBanue). (20 7k3.)

4. Xayckpodt, K. CoBpemennsliii kypc oomieit xumuu. B 2 1.: iep. ¢ anri. / K. Xayckpodr,
3. Koncrebn. — M.: Mup, 2002. - T. 1. -539¢., T.2-528 c. (T.1 — 13 5k3., T.2 — 14 5K3.)

JIABOPATOPHAS PABOTA 4 (2 gaca)
TEMA: HOHHAA, METAJIVIMYECKAA CBA3H
Bomnpocel k 3aHATHIO

1. Honnas cBsi3b. CBOMCTBA COCMHEHW ¢ MOHHOW CBSI3bI0. DIIEKTPOCTATHYECKAs MO-
Jle]Ib MOHHOU CBSI3U Y TPAHULIBI €€ IPUMEHUMOCTH.

2. Mornekyssl ¢ MOHHOH CBSI3bIO. DHEPrHsl CBsi3u. Y paBHeHue bopHa-JlaHme.

3.  CTpyKTypbl KpUCTAJUIOB MOHHBIX COeIMHEHHH. Poib COOTHOIIEHUI MOHHBIX paany-
COB. DHEPTHsI PELIETKH.

4. Tlonspuszauus u MOJIPU3yEMOCTh HOHOB. BIusiHME Ha SHEPTHIO CBA3H.

5. Meramnsl u ux cpoiicta. [lepBbie MOJeNIN ONMCAHNS METAIITUYECKON CBSA3H.

6. OnucaHue MeTAJUIMYECKOW CBA3M C MO3MLMN MeToJa MOJEKYJSPHBIX OpOHTaieH.
IIpoBOTHUKY, TUBIIEKTPUKH, TIOTYTIPOBOJHHUKH.
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Jlureparypa

1. Koponbkos, /I.B. OcHoBsl Teopetnueckoii xumun. / J[.B. Koponbkos, I'.A. Ckopobora-
TOB. — M.: M3gatenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 3k3.)

2. Kaotpko, A.B. Xumus TBepmoro tena : yued. mocobue s CTy[., 00ydaroumxcs o
crert. «Xumus» / A. B. Knoteko, U. A. Tlpecnskos, 0. JI. Tpetbsikos. - M. : Akanemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccuonansuoe oopazoBanue). (19 3x3.)

3. Heopraauueckas xumusi. B 3 T. : yueOnuk ms crya. By3oB / moa pea. FO. 1. Tperbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3nKo-XMMHYECKHUE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : mn. - (Beicmiee npodeccuonanbHoe 00pazoBanue). (20 7k3.)

4. Xayckpodr, K. CoBpemennslit kypce o0mieit xumuu. B 2 T.: mep. ¢ anrn. / K. Xayckpodr,
9. Koncrebn. — M.: Mup, 2002. —T. 1. —-539¢., T.2 —-528 ¢. (T.1 — 13 3k3., T.2 — 14 3K3.)

5. llapytuna, O.K. Meron MoneKkyJIsspHBIX OpOUTaNIEl U XMMHUYECKas CBSI3b: YueOHOE Mo-
cooue / O.K. Hlapyruna. — bnarosemenck: M3a-so bBI'TIY, 2003. — 177 c. (25 2k3.)

JIABOPATOPHAS PABOTA 5 (2 uaca)
TEMA: HOHHAA CBA3b. BOJOPOIHAA CBA3b
Bomnpocekl K 3aHATHIO

1. DHeprus NOHHON KPUCTAJUIMYECKOMN pEIIeTKHU.

2. CTpyKTypHBIE THIIBI HOHHBIX KPUCTAITTNYECKUX PEUIETOK.

3. Huxn bopua-I"abepa.

4. ITonsspuzyemocts noHOB. [IpaBuna PasHca.

5. Bogoponnas cBsi3b. BiinsitHue BOJIOPOIHBIX CBSI3€M HA CBOMCTBA BEILIECTB.

I[Ipumepbl NpakTHYECKHUX 3aIaHUI

1. CocraBbre cxemy nukia bopna-I'abepa g xnopuaa uesusi. Paccunraiite SHTaIBINIO
o0pa3oBaHus TBEPAOIO XJIOPHA 1I€3US U PE3yNbTaT CPaBHUTE C TAOMWYHBIM 3HaueHueM (-442,8
k/J[x/Mo).

2. Ownranpnusa oOpasoBanus ¢ropuaa HaTpus paBHa -575.4 k/x/monb. IlocpenctBom
nukia bopua-I'abepa paccunraiite cpoJCTBO K JIEKTPOHY aToMa ¢ropa. PesynbTar cpaBHUTE C
TaOJIMYHBIMU JAHHBIMHU.

3. Hcnonp3ys Tabnu4HbIE NaHHBIE JJIS MOHHBIX PaJdyCOB, PACCUUTANTE OTHOIICHHE
MOHHBIX PAJMyCOB JUIsl BCEX I'aJIOT€HU/IOB IIEIOYHBIX MeTauioB. I1o mpaBuily OTHOIIEHUS paju-
YCOB ONPEEINTE KOOPANHALIMOHHBIE YK CIIa COOTBETCTBYIOIIUX KPUCTANINYECKUX PEILIETOK.

4. CpaBHUTe QU3NUECKUE CBOWCTBA (TeMIepaTyphl IUIaBICHUS, PACTBOPUMOCTh B BOJIE U
JIPYTUX PACTBOPUTENSAX) U30MEPHBIX OKCHOEH30MHBIX allbJErUJI0OB U KUCIOT (B BUAE TAOIMIIbI).
Kak cka3bIiBaeTcs HaJqMuue BOJOPOJHBIX CBS3€H pa3HbIX TUIIOB HAa CBOMCTBAX YKa3aHHBIX COEIH-
HEHUM?

5. CpaBHHUTE pacTBOPUMOCTh AMMHUAKa M a30Ta B OEH30J1€, CIIUPTE U BOJIE.

6. PaccmoTpuTe BiMsSHUE BOJAOPOAHBIX cBsizel Ha xapakrepuctuku UK u AMP crek-
TPOB.

7. Kakoil u3 KaTHOHOB B KaXXJI0M mape oKa3blBaeT OoJibllee MOJSpU3YIOLIeeIeiCTBUE Ha
amnon: K*u Ag*, K* u Li*, Li* u Be?", Cu?* u Ca?", Ti?* u Ti*"?ITouemy?

Jlureparypa

1. Koponsko [I.B. OcHoBel Teopernueckoil xumuu. / JI.B. Koponrskos, I'.A. Cxopobora-
TOB. — M.: U3gatenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 7k3.)

2. Knoteko A.B. Xumus TBepjoro Tena : yued. mocoOue i CTyZ., oOydaromuxcs Mo
crert. «Xumus» / A. B. Knoteko, U. A. Tlpecusikos, 0. JI. Tpetrskos. - M. : Akagemus, 2006. -
301, [1] c. : un. - (Beicmee nmpodeccnonansHoe oopazoBanue). (19 ax3.)

3. Heopranuueckas xumus. B 3 1. : yueOnuk nis ctya. By3oB / noa pea. YO. JI. Tperbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®uszuko-XxuMHYECKHUE OCHOBBI HEOPTAaHHMUECKON XUMHH. - 233,
[1] c. : un. - (Beicmiee npodeccuonanpHoe 00pazoBanue). (20 7k3.)

4. Xayckpo¢t, K. CoBpemennslii kype obmeit xumun. B 2 1.: nep. ¢ anrin. / K. Xayckpodr,
3. Konctebn. — M.: Mup, 2002. — T. 1.-539¢., T. 2-528 ¢. (T.1 — 13 5k3., T.2 — 14 3K3.)
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5. apytuna, O.K. Metoa MoJIEKyJIApHBIX OpPOUTAICH U XUMUYECKas CBsI3h: YUeOHOE TI0-
cobue / O.K. lllapyruna. — bnarosemienck: Mzn-so BI'TTY, 2003. — 177 c. (25 7k3.)

JIABOPATOPHAS PABOTA 6 (2 uaca)
TEMA: YCTAHOBJIEHUE TEOMETPUU MOJIEKYJI

Bonpocsl k 3aHATHIO

1. IudpakimoHHbIe METOIBI Hcclen0BaHus. DU3nUECKrue OCHOBHI JU(PPAKITMOHHBIX METO-
JIOB

2. PeHTreHOCTPYKTYpHBIA aHaIM3, CYIIHOCTh METOJNa, MU(PAKTOMETP, BO3SMOXKHOCTH H
OTpaHHYEHUS] METOJA.

3. HeliTpoHnorpaduieckuii aHaiu3, UCTOYHUK H3ITYYCHHS], CYITHOCTh METOJ1a, BO3MOXKHO-
CTH U OTPaHUYCHUS;

4. DnextpoHorpadus, 0COOEHHOCTH MO CPABHEHHUIO C PEHTTEHOCTPYKTYPHBIM aHAIU30M,
BU/IBI AJIEKTPOHOTpa(UH.

5. OcobeHHOCTH U3YYEHHUS CTPYKTYPHO HEKECTKUX MOJIEKYJI.

Jlureparypa

1. Heopranmueckast xumus. B 3 1. : yueOHUK 15t cTya. By30B / mox pen. FO. JI. Tperssiko-
Ba. - M. : Akaaemus, 2007. T. 1 : ®U3UKO-XMMHYECKHUE OCHOBBI HEOPTraHUYECKON XUMUU. - 233,
[1] c. : un. - (Beicuiee npodeccuonanbHoe oopazoBanue). (20 sk3.)

2. ®usnyeckas xumus. B 2 kH. / K. C. Kpacnos, H. K. Bopo6ses, 1. H. I'ogaes u np.; nmox
pen. K. C. KpacHoBa. — M.: Beicmias mkona, 2001. — Ku. 1.: Crpoenue BemectBa. TepmoauHa-
MUKa. — 3-¢ u3., ucrp. — 511 c. (23 7k3.)

3. Ctpombepr, A. I'. ®usnueckas XuMus: y4eOHUK Ul CTYACHTOB, O0YYAIOIIUXCS 110 XH-
mudeckuM creruanbHocTsM / A, I'. Ctpombepr, . I1. Cemuenko; nox pea. A. I'. Ctpombepra.
— 5-¢ u3a, uctp. — M.: Beicias mkoina, 1999. — 526 c. (5 7k3.)

4. Xayckpodr, K. CoBpemennslit kypce o0mieit xumuu. B 2 T.: nep. ¢ anrn. / K. Xayckpodr,
3. Koncrebn. — M.: Mup, 2002. —T. 1.-539¢., T.2-528 ¢c. (T.1 — 13 5k3., T.2 — 14 3K3.)

JIABOPATOPHAS PABOTA 7 (2 vaca)
TEMA: I[TAPAMETPGI, OITPEJEJIAIOIIWE 'EOMETPUIO MOJIEKYJI. TEOPUA
OJIIBO.
Bomnpocel k 3aHATHIO

1. Teopust ruGpuAN3aIUN.

2. Teopus OOIIBO.

3. [IpaBuna [N'unnecnu.

IIpuMeps! NPpaKTHYECKHUX 3aJaHUH

1. llpeackaxkure TUN TUOpUAN3ALMK OPOUTATIEH EHTPAIBLHOTO aTOMa M T€OMETPUUYECKYIO
bopMy cleayomUX YacTHIL:

a) BeBr, CSz, A1F3, NO;, SeO2, AsSs*, XeOs, PSF3, BiBrs, SF3*, AsFs, [PbCle]*;

6) BO27, GeOo, CO3%, (NO2)C1, SiF2, CDa, 1047, S03S?%-, SOsF, S(S)F2, C10;, TeOg%:

B) NO2*, (CN)F, NOs~, HCOs~, SnF2, [GaCl4]~, CHsF, SOF3*, C103, HIO3, HOF, XeFs";

r) N20O, C(P)H, SeOs; CSC1,, NO2, PBrs*, HSO4-, PO2F2-, H3S*, BrF,*, SeFs, XeOg*,
[BrFa]-;

1) NCS-, SnO;, BOs*, COF;, (NO)Br, Se04%-, NH3sOH*, H,S04,ND3 IC12*,

XeFs*, [SbFs]*.

2. [Ipenckaxute CTPOCHHE U OLICHUTE YTIIbl MEXKTY CBSI3IMU JJIS CIEIYIOIIMX MOJIEKYJI U
HOHOB:

a)SnBrz, HgBr2, TeCly, C1,0, XeF»;

0) Gals, BrFs, PF3, BF3, H30%;

B) BrFs~, SnH4, TeCls, XeFs4, BHs™;

16



r) PF3C12, SbCls, BrFs, SFs, IF7;

1) ONF, NO;", SOz, CO2, BO;;

e) F2CO, SO3, NO2F, SOF2, NF2C1;

k) POBr3, FC103, C1047, XeOs, S(CN)2;

3) XeOF4, SOF3, Sg, I0OFs, SFsC1.

Jlureparypa

1. KoponbkoB JI.B. OcHoBbl Teoperndeckoii xumun. / J.B. Koponbkos, I'.A. Ckopobora-
TOB. — M.: U3gatenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 3k3.)

2. Knoteko A.B. Xumus TBepaoro Tena : yued. mocoOue Ui CTyZ., 00ydaromuxcs 1o
crert. «Xumus» / A. B. Knoteko, U. A. TIlpecnskos, 0. JI. Tpetbsikos. - M. : Akagemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccuonansaoe oopazoBanue). (19 3x3.)

3. Heopraauueckas xumusi. B 3 T. : yueOHuk ms crya. By3oB / mox pen. FO. 1. Tpetbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3uKo-XMMHYECKHUE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : mn. - (Beicmiee npodeccuonanbHoe 00pazoBanue). (20 7k3.)

4. Xayckpodr, K. CoBpemennsiii Kypc obmieii xumuu. B 2 T.: iep. ¢ anri. / K. Xayckpodr,
9. Koncrebn. — M.: Mup, 2002. —T. 1. —-539¢., T.2 -528 ¢. (T.1 — 13 3k3., T.2 — 14 3K3.)

5. llapytuna, O.K. Meron MonexkyIsspHbIX OpOUTaNell 1 XMMHYECKas CBSI3b: YueOHoe Mo-
cobue / O.K. Illlapytuna. — bnarosemienck: Uzn-so BI'TTY, 2003. — 177 c. (25 3k3.)

JIABOPATOPHAS PABOTA 8 (2 uaca)
TEMA: CBEJIEHMS O CBOMCTBAX CUMMETPHUM MOJIEKYJI
Bomnpocekl k 3aHATHIO
1. DnemMeHTHI ¥ onepauuyd CUMMETPHUH.
2. ToueuHbIe TPYIIIIBI MOJEKYISIPHBIX CTPYKTYP.
IIpuMepsl NpaKTHYECKHUX 3aJAHUI

YcTaHOBUTE IPUHAIICKHOCTD MOJIEKYJI K TOYEUHBIM IpyIIaM CUMMETPHH:

a)SnBrz, HgBr2, TeClz, C1,0, XeF»;

0) Gals, BrFs, PF3, BF3, H30%;

B) BrF4~, SnHa, TeCls, XeFs, BHs™;

r) PF3C12, SbCls, BrFs, SFs, IF7;

1) ONF, NO>*, SOz, COz, BO;;

e) F2CO, SO3, NO2F, SOF2, NF.C1,

%) POBr3, FC103, C1047, Xe0Os, S(CN)2;

3) XeOF4, SOF4, Ss, I0Fs, SFsC1.

Jlureparypa

1. KoponbkoB JI.B. OcHoBbl Teopernueckoi xumuu. / J[.B. Koponbskos, I'.A. Ckopobora-
TOB. — M.: U3marennckuit neHTp «Akaaemus», 2007. — 352 c. (47 3x3.)

2. Knotpko A.B. Xumwusi TBeporo tena : y4ded. mocodbue s CTyH., OOy4aromuxcs 1o
coen. «Xumus» / A. B. Knoteko, U. A. IIpecnskos, FO. JI. Tperbskos. - M. : Axagemus, 2006. -
301, [1] c. : un. - (Beiciiee npodeccuonansuoe oopazoBanue). (19 7x3.)

3. Heopranuueckas xumus. B 3 1. : yueOHuK a5 cTya. By30B / mon pen. YO. JI. Tpetbsko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3uKo-XMMHYECKHAE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : un. - (Beiciee npodeccuonanbHoe oopazoBanue). (20 7k3.)

4. Xayckpodt, K. CoBpemennsriit kypc obmieit xumun. B 2 T.: iep. ¢ anrn. / K. Xayckpodr,
3. Konctebn. — M.: Mup, 2002. - T. 1. -539¢., T.2-528 c. (T.1 — 13 5k3., T.2 — 14 5K3.)

5. Ctpoenne BemniecTBa. CTpoeHHE KPUCTAILIOB: yueOHOoe mocobue / A. M. N'omyGes, A. A.
Bosnkos, U. B. Taressnuna, B. H. T'opstueBa. — M.: U3n-so MI'TY um. H.D. baymana.2010 — 35 c.
ObC Jlans.

JIABOPATOPHAS PABOTA 9 (2 vaca)
TEMA: CTPYKTYPHO HEXXKECTKUE MOJIEKVIJIbI
Bomnpocsl k 3aHATHIO
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1. CTpyKTypHO HEXecTKHe MOJIeKyJbl. [loTeHlnanbHble (QYHKIIMM HEXKECTKUX MOJIEKYJI.
OCHOBHbBIE TUIIBI CTPYKTYPHOU HEKECTKOCTH.

2. BHyTpeHHee BpaleHHe BOKPYT OpAMHAPHBIX CBSI3EH, B LIMKJIUYECKUX CTPYKTYpPaxX, B TT-
KOMILJIEKCaX.

3. [TonuTonHble MEperpyNIUPOBKUA: UHBEPCUS MUPaMUIAIBHBIX MOJIEKYJ,. MICEBIOBpaIlie-
Hue beppu, miockas uHBEpCHUST TUKOOPIUHUPOBAHHBIX CTPYKTYP, MHBEPCUSI OKTAdAPUUECKHUX U
TETPAdPUUYECKUX CTPYKTYD.

4. TayromepHbI€ MEepErpynnupOBKH.

5. TyHHEeNbHBIA MEXaHU3M MPEBPALICHUS CTPYKTYPHO HEXKECTKUX MOJIEKYIL.

6. DneKTpOHHAas IPUPOJIA CTPYKTYPHOU HEXKECTKOCTU MOJIEKYJI

Jlureparypa

1. ®usnueckas xumus: B 2 k. Ctpoenue BemectBa. Tepmoaunamuka / K. C. Kpacuos, H.
K. Bopo6ses, U. H. I'onues u ap.; nox pen. K. C. Kpacnosa. — M.: Beicmas mikona, 2001. — Ka.
1. -319c. (23 5x3.)

2. Munkun, B.U. Teopus ctpoenust Mmonekys / Cepust «Y4eOHUKH U y4eOHbBIE TOCOOMs /
B.U. Munkun, b.41. Cumkun, P.M. Munsies. — PocroB-na-Zlony: «®enukey», 1997. — 560 c.

3. I'ayntman, 3. Opranuueckas xumus / 3. ['ayntman, 0. I'pede, X Pemane;nep. ¢ Hem.;
nox pex. B.M. Iloranosa. — M.: Xumus, 1979. — 832 c.

4. Xbtom, J[xx. Heopranuueckast xumusi: CTpoeHHE BelIecTBa U peaKIIMOHHAs CIIOCOOHOCTh
/ dx. Xwton. — M.: Xumus, 1987. — 696 c.

5. Jamesckuii, B.I'. KoHnpopmanmonHslii aHanu3 opraHM4eckux Mojekyn / JlameBckuii
B.I'. — M.: Xumus, 1982. — 368 c.

JIABOPATOPHAA PABOTA 10 (2 gaca)
TEMA: CPEJHUE DOHEPTETUYECKHNE XAPAKTEPUCTHUKU MOJIEKYJI

Bonpochl K 3aHATHIO

1. BHyTpeHHe BpallleHue B MOJICKYJIaxX.

2. lloreHnmanbHble (PYHKIIUN BHYTPEHHETO BPALICHHUS.

I[Ipumepbl NpakTHYECKHUX 3aIaHUH

1. TloctpoiiTe MOTEHIMAIBHYIO KPHBYIO, COOTBETCTBYIOIIYIO KOH(MOPMAIIMOHHBIM IIpe-
BpAaILEHUSIM MOJIEKYJIL:

a) 1,2-guxmnopatana, 6) nponuieHa, B) HITPOMETAHA.

2. Mosnekynbl Tpex3aMelleHHbIX aMUHOB U (POCGHUHOB SBIAIOTCS XUPATIbHBIMH MOJIEKYJIa-
MU, T.€. TOTEHIHMAIbHO ONTHUYECKH aKTUBHBIMU. JleMCTBUTENBHO, MPONMI(PEeHUIITHI(HOCHUH
MOXET OBITh Pa3/ielieH Ha ONTHYecKue u3oMepbl. OHaKO MPOnmI)EeHWIITUIIAMUH Pa3AeInTh Ha
sHaHTHOMEpHI He ynaercs. [louemy st pochuHOB xapakTepHa OoJblIast ONTHYECKas yCTONUN-
BOCTh?

Jlureparypa

1. ®usnueckas xumusi: B 2 ku. Crpoenue Bemectsa. Tepmoaunamuka / K. C. Kpacnos, H.
K. Bopo6res, U. H. N'onues u ap.; nox pen. K. C. Kpacunosa. — M.: Breicmas mikona, 2001. — Ka.
1.—319c. (23 3k3.)

2. MunkuH, B.1. Teopus ctpoenusimonexyn / Cepust «YueOHUKH U yueOHbIE TocoOus» /
B.1. MunkuH, b.51. Cumkun, P.M. Munses. — PoctoB-Ha-/{ony: «®enukcy, 1997. — 560 c.

3. Naynrman, 3. Opranudeckas xumus / 3. ['ayntman, 1O. I'pede, X Pemane;nep. ¢ Hem.;
nox pex. B.M. Iloranosa. — M.: Xumus, 1979. — 832 c.

4. Xbtom, Jx. Heoprannueckas xumusi: CTpoeHue BellecTBa U peakliMoHHasi ClIOCOOHOCTh
/ k. Xpton. — M.: Xumus, 1987. — 696 c.

5. Jamesckuii, B.I'. Kondopmanmonnsiii ananu3 oprannyeckux monekyin / B.I'. Jlames-
cknit. — M.: Xumus, 1982. — 368 c.

6. [Tanynos, 10.I'. Kondhopmarmonnsie pacuetst / FO.I'. Tlanmynos, I1.I'. Xamaryp. — Kanm-
auH: u3a. KI'Y, 1980.— 88 c.

18



JIABOPATOPHAS PABOTA 11, 12 (4 gaca)
TEMA: DJIEKTPUYECKUI JUIIOJILHBIA MOMEHT. MOJIEKYJIbI BO BHEIII-
HEM DJIEKTPUYECKOM IIOJIE
Bonpocsl k 3aHATHIO

1. JlunonpHble MOMEHTHI MoJieKyJl. [losisipHble U HenossspHble MOJIEKYJIbl. CBSA3b TUMONb-
HOT'O MOMEHTa MOJIEKYJIbI C CHMMETPHUEH €€ paBHOBECHOM reOMETPUIECKO KOH(PUTYPAITUH.

2. JIMnosibHbli MOMEHT M M30Mepus MoJiekyll. IlpuBeanrte npumepsl pa3HbIX BUIOB H30-
MEpOB.

3. DKcrepUMeHTaIbHbIE 3aKOHOMEPHOCTH B U3MEHEHUH JUIOJIbHBIX MOMEHTOB MOJIEKYII.
AJIMTUBHOCTD AUIIOJIBHBIX MOMEHTOB CBSA3€H B MOJIEKYJIE.

4. IunonbHBIM MOMEHT U 3JIEKTPOHHOE CTPOECHUE MOJIeKyJbl. DaKkTopskl, BAUAIOIINE Ha Be-
JUYMHY JWIOJIBHOIO MOMEHTA. DKCIIEPUMEHTAIBHBIE CIIOCOOBI ONPENEIECHUS] BEIUYUHBI JH-
HOJIBHOI'O MOMEHTA.

5. llongpuzyemoctb MONEKYI. AHU30TPONHSI MOISIPU3YEMOCTH. DITUIICOU TOISIPU3YEMO-
cTH. CBs3b (hOPMBI FIUTUIICOUIA MOJIIPU3YEMOCTH C CUMMETpUEl PaBHOBECHOM reoMeTpUyYecKoi
KOH(HUTypaIy MOJICKYJIbI.

6. CBsI3b JIEKTPUUECKUX CBOMCTB MOJIEKYJI € DJIEKTPUYECKMMHU CBOWCTBAMH BELIECTBA.

7. MonekyJibl B IEPEMEHHOM 3JIEKTPUYECKOM I10JI€.

IIpuMepbl NpaKTHYECKHUX 3aJaHUI

1. Kakne w3 yka3aHHBIX MOJIEKyJ mojsipHble, a kakue - HeT: FNO, BrFs, HzS, XeOs,
PF:C1,?

2. lunonpHblil MOMEHT Toxyosa paBeH 0,4 D; oneHuTe AunosibHbIE MOMEHTHI TPEX KCUIIO-
n0B. Kakoiif 0TBeT MOXHO cUUTaTh 6€301IMO0YHBIM?

3. umonbHbli MOMEHT Bobl paBeH 1,84 D. Paccmorpute ero xak pe3ynabTaT CIOKCHHS
JIBYX CBSI3€BBIX aurojei noj yriom 104,5° U npenckaxure TANOJbHBIM MOMEHT MEPEKUCH BO-
J0poJia, Kak (PYyHKIUIO a3UMyTaJdbHOTO yriia Mexnay rpynmamMu OH (cumraiite, yro yron OOH
paBeH 90°). DkcriepuMEHTANIbHBIN AUTONBHBIN MOMEHT paBeH 2,13 D. Kakomy yriy oH cOOTBeET-
CTByeT?

4. Tlonspu3yeMoCTh MOJEKYJIbl BOABI HA ONTHYECKMX uacToTax pasHa 1.59-10%cm
Omnpenenure mnokasareiab MpeIOMIIEHUS BOJbI. DKCIEepUMEHTalbHOe 3HauyeHue paBHo 1,33. Kax
MOYKHO OOBSICHUTB pacxokaeHue?

5. MowmenT cBsizu O-CHs pasen 1,2 D. Moment cBsizu O-H pasen 1,51 D. JunonbHbii
MOMEHT MOJIEKYJIbl MeTriioBoro cinupta 1,69 D. Onpenenure BanenTHsiil yroa COH B Monekyie
crupTa.

6. Paccunraiite TunoJpHBIE MOMEHTBI MOJIEKYJ U30MEPOB TOJIyOJOBOW KUCIIOTHI, €CIIN U~
noJibHbIM MoMeHT rpynnsl CHz B 6eH30sbHOM sifpe paBeH +0,4 D,a nunonbHbIE MOMEHTHI TpyTI-
el COOH B GenzonbHOM sifipe paBen -0,9 D.

7. unonbHbiil MomeHT cBsa3u O-H B Bone pasen 1,58 D. Omnpenenute BeTUYMHY BaJICHT-
HOTO yTJIa B MOJIEKYJIE€ BOJIbI, €CJIU €€ JUIMOJIbHbI MOMEHT paBeH 1.84 D.

8. PaccumraiiTe nUMONBHBIA MOMEHT MOJIEKYJIBl CEPOBOJOPO/IA, €CIU JUIOIbHBII MOMEHT
cBsi3u S-H pasen 0.68 D, a BaneHTHBIH yron 92°.

9. Munonbueiii MmomeHT Mostekybl CloO 0,78 D. Paccunraiite AUMONBHBI MOMEHT CBSI3H,
€CJIM BaJICHTHBIN YToJl B MOJIEKYJIe paBeH 115°.

10. JIumonsHBIE MOMEHTHI OpOMOEH30J1a ¥ TOJyoJa paBHBI cooTBeTcTBeHHO 1,52 11 0,4 D.
[Tpu u3mMepeHUH AUIOIBHBIX MOMEHTOB M30MEPOB OpOMTOIIyosa moryueHs! 3HaueHus 1,44 D u
1,75 D. Kakue nzomepbl ObUTH HCCIICTOBAHBI?

11. PaccuuraiiTe TUIOIBHBIE MOMEHTBI U30MEPOB TOJYOIIa, [A€ 3aMelatonias rpynmna X —
Br, CN, NO2, NH2, OH, ecnmu nunonsHbI MOMeHT Toiyosia 0,4 D, a munoibHbIe MOMEHTHI 3a-
MEIIAIOIINX IPYII COOTBETCTBEHHO PABHBI:

XBrCNNO2NH20H

pu(dD) -152 -392 -396 +153 -1,56.

-3

19



12. JlumonwsHbIil MOMEHT XJiopOen3oina paBeH 1,17 D, a ero monsipu3yeMocTb COCTaBISET
6,1-1072 cm®. Onpenenure ero OTHOCUTENBHYIO JIUIIEKTPUYECKYIO ITPOHUIIAEMOCTh MPH KOM-
HATHOI TeMIeparype, IIPUHSB IUIOTHOCTH paBHOH 1,1732 r/cM®,

Jlureparypa

1. Kopomnbkos, JI.B. OcHoBbl Teopetnueckoit xumuu. / J[.B. Koponwskos, I'.A. Ckopobora-
TOB. — M.: U3patenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 3k3.)

2. Kaotpko, A.B. Xumus TBepmoro tena : yued. mocobue i CTy[., 00ydaroumxces o
criert. «Xumus» / A. B. Knoteko, U. A. Tlpecnsikos, 0. JI. Tpetbsikos. - M. : Akagemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccuonansuoe oopazoBanue). (19 3x3.)

3. Heopraauueckas xumusi. B 3 T. : yueOnuk ms crya. By3oB / moa pen. FO. 1. Tpetbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3uKo-XMMHUYECKHUE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : mn. - (Beicmiee npodeccuonansHoe oopazoBanue). (20 3k3.)

4. Xayckpodr, K. CoBpemennslit kypce o0mieit xumuu. B 2 T.: mep. ¢ anrn. / K. Xayckpodr,
9. Koncreba. — M.: Mup, 2002. —T. 1. —-539¢., T.2 -528 ¢. (T.1 — 13 3k3., T.2 — 14 3K3.)

JIABOPATOPHAA PABOTA 13 (2 gaca)
TEMA: MAI'HUTHBIE MOMEHTHI AJEP U DJIEKTPOHOB
Bomnpocekl K 3aHATHIO

MarHuTHbIE CBOMCTBA 3JIEKTPOHOB.
MarsuTHbIE CBOWCTBA sI/IEP.
MarauTHbIE MOMEHTEHI MOJICKYJIL.
MarnuTHas BOCIPUUMYUBOCTh MOJIEKYJIBI.

5. Cocrosinue MOJICKYJIbI B MarHuTHOM IIOJIC. I[I/IaMaFHI/ITHI)IG N TapaMardHuTHBIC BCHIC-
cTBa. MaruuTHas noJisipu3arusi.

6. CBsI3b MaKpOCKOIIMUECKOW XapaKTEPUCTUKH BEIIECTBA - MATHUTHOM MPOHUIIAEMOCTH - C
MarHUTHBIMHU CBOMCTBAMHU MOJIEKYIL.

NS

Jlureparypa
1. OtkuHc, 1. ®usnueckas xumus. B 2 T. / I1. Otkunc. — M.: Mup, 1980.— 580 c.
2. OtkuHc, [1. KBantsl. CrpaBounuk xoHuenuuit / I1. Otkunc. — M.: Mup, 1977.—
375 c.
3. Munkun, B.M. Teopus crpoenns monexyin / Cepus «Y4ueOHUKH U yueOHbIE TIOCO-

6us» / B.M. Munkus, b.51. Cumxun, P.M. Munses. — PocroB-na-Jlony: «®enukcy, 1997. — 560
C.

4. [TenTun, F0.A. ®usnyeckue METObI UCCIECOBAHNS B XUMUU: YUSOHUK AJIS CTY/.
By30B / IO.A. IlenTun, JI.B. Bunkos. — M. : Mup, 2006. — 688 c. (10 3k3.)

JIABOPATOPHAA PABOTA 14 (2 gaca)
TEMA: OJIEKTPOHHBIE COCTOAHMA U CITEKTPBI MOJIEKVYJI

Bomnpocel k 3aHATHIO

1. TlomHas »HEPrUs MOJEKYJIbI KaK CyMMa 3JIEKTPOHHOMU, KOJIeOaTeIbHON U BpaliaTeIbHOM
coctapmsitonux. OTHOCUTENBHOE MOJIOKEHHUE DIEKTPOHHBIX, KOJIeOaTeIbHBIX U BpallaTeIbHBIX
YPOBHEMN 3HEPTUU MOJIEKYJIBI.

2. DnexTpoHHBIe cocTostHU. [loTeHInanbable PyHKIIMKU IBYXaTOMHBIX MOJIEKYT U TIOTEH-
[AaJIbHbIE IOBEPXHOCTH MHOTOATOMHBIX MOJIEKY.

3. Knaccudukarus 37eKTpOHHBIX COCTOSIHUN JIBYXaTOMHBIX MOJIEKYJ IO MPOEKIUH OpOu-
TaJbHOTO MOMEHTA M CIIMHA JJIEKTPOHOB. Pa3nnumns CBOMCTB MOJIEKYJ B Pa3JIMYHBIX JJIEKTPOH-
HBIX COCTOSIHUSX.

3. CpoiicTBa CUMMETPHH 3JEKTPOHHBIX BOJHOBBIX (DYHKIMH JBYXaTOMHBIX MOJIEKYI.
Knaccudukanus 3meKTpOHHBIX COCTOSHUN U 3JIEKTPOHHBIX BOJTHOBBIX (DYHKIIUH MHOTOATOMHBIX
MOJIEKY L.
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4. BpamarenbHble COCTOAHUSA. BpaiieHue AByXaTOMHON MOJIEKYJIbI COTJIaCHO KJlacchye-
CKOU TeopuH B MPUOIMKEHUU KECTKOTO POTATOpPA.

5. BpamarenbHble COCTOSIHHSI MHOTOAaTOMHBIX MOJIEKYJI. JInHEHbIe MOJIEKYJIIbI, MOJIEKYJIbI
TUIOB C(hepUYECKOr0, CHMMETPUYHOTO M aCHMMETPHYHOTO BOYKOB. CHCTEMBI BpallaTeIbHBIX
YpOBHEH YHEPIHH.

6. Bpamarenbabie criekTpsl. MUKpOBOJIHOBas cieKTpockonus. Microsib3oBaHue B XMMUH.

7. DneKTpoHHbIE CIIeKTPhl. Mcnonap30BaHue 3JIEKTPOHHBIX CIEKTPOB B XUMUH.

Jlureparypa
1. OtkuHc, [1. ®usnueckas xumus. B 2 T. / I1. Otkunc. — M.: Mup, 1980.— 580 c.
2. Otkunc, I1. KBantel. CripaBounuk konuenuuii / I1. Otkunc. — M.: Mup, 1977.—
375c.
3. Munkus, B.1. Teopus crpoenust mosiexyn / Cepust «YueOHUKH U yueOHbIE TTOCO-

ous» / B.U. Munkun, b.5l. Cumkun, P.M. MunsieB. — PocroB-Ha-Jlony: «®enukc», 1997. — 560
c.

4, [Tentun, 10.A. ®usndyeckue METOABI UCCIACAOBAHUS B XUMUU: YICOHUK JJIS CTYI.
By30B / FO.A. Ilentun, JI.B. Bunkos. — M. : Mup, 2006. — 688 c. (10 3k3.)

JIABOPATOPHAA PABOTA 15 (2 gaca)
TEMA: KOJIEBATEJIBHBIE COCTOSAHUSA U CITEKTPBI MOJIEKVYIJI
Bonpochb! Kk 3aHATHIO

1. Konebarensubie cocTosiuusl. Konebanue AByXaTOMHOM MOJIEKYJIbI B MPUOIMKEHUH Tap-
MOHHYECKOTO OCHUJUIATOPA.

2. KonebarenbHble COCTOSIHUS JABYXaTOMHOM MOJIEKYJIbl B MPUOTMKEHUNM aHTapMOHHYE-
CKOT'O OCHMJUIATOPA.

3. Teopust MamnbIx KoJeOaHWT MHOTOATOMHBIX MOJeKyNl. KuHeTnueckas U MOTEHIIUAIbHAS
SHEPrusi, HOPMAIBHBIC KOOPIUHATHI, HOPMAIIbHBIC KOJICOAHNS.

4. XapakTepuCTUYHOCTh KoJieOaHuil, FPyNIOBbIE KOJIeOaHUs.

5. UK cnekTpocKonus U €€ UCIOJIb30BaHUE B XUMUH.

6. CrieKTpbl KOMOMHAIIIOHHOTO PaCCEesTHUSI.

Jlureparypa

1. duznyecKkue METOAbl UCCIIEOBAHNS HEOPTraHMUECKHUX BEIIeCTB: yuel. mocodue
JUTSL CTYJ. BhICII. y4ue0. 3aBenenuii / moa pen. A.b. Hukonbckoro. — M. : U3narenbckuii IEHTP
«Axanemusi», 2006. — 442 c. (50 7k3.)

2. IMentnn, I0.A. ®usnueckne MeToAnl mccienoBanus B xumud / FO.A. Tlentun,
JI.B. Busikos. — M.: Mup, OO0 «13patensctBoACT», 2003. — 683 c.

JIABOPATOPHAA PABOTA 16 (2 gaca)
TEMA: KPUCTAJUIMYECKOE COCTOSHHUE. CBOMCTBA [TOBEPXHOCTEN 1
I'PAHUILL PA3SAEJIA
Bomnpocel k 3aHATHIO

1. CtpykTypa KpucTauindeckux TBepabix tei. [llapoBbie yrakoBku.

2. Tumbl KpUCTAJUIMYECKUX PEIIETOK B 3aBHCHMOCTH OT HPUPOABI CBSI3M (KOBaJICHTHAS,
MOHHAsl, MeTaJUTMYecKasl, MEXXMOJIEKYJIsipHOe B3auMozeicTeue). CBoicTBa BELIECTB C pa3invy-
HBIMHU TUIIAMH KPUCTAJUIMYECKHUX PEIIETOK.

3. SIBnieHne pazynopsI04eHHOCTH B KpUCTasUIax.

4. ToueuHsble, TMHEWHBIC U IJIAaHAPHBIE 1€(EKTHI.

Jlureparypa

1. Koponbkos, /I.B. OcHoBsl Teopetnueckoii xumun. / J[.B. Koponbkos, I'.A. Ckopobora-
TOB. — M.: U3gatenbckuit ieHTp «Akagemus», 2007. — 352 c. (47 7k3.)

2. Knoteko, A.B. Xumus tBepaoro tena : yued. mocoOue i CTyHd., 0Oydyaromuxcs Mo
crert. «Xumus» / A. B. Knoteko, U. A. Tlpecnsikos, 0. JI. Tpetbskos. - M. : Akagemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccuonansuoe oopazoBanue). (19 ax3.)

21



3. Heopraaudeckas xumusi. B 3 T. : yueOHuK 15 ctya. By30B / o pen. FO. 1. Tpetbsiko-
Ba. - M. : Akanemus, 2007. T. 1 : ®u3uKko-XMMHUYECKHE OCHOBBI HEOPTAHMUECKON XUMHUH. - 233,
[1] c. : mn. - (Beicmiee npodeccuonanbHoe o0pazoBanue). (20 7k3.)

4. Ctpombepr, A. I'. ®usndeckas XuMusi: y4eOHUK JJIsl CTYJCHTOB, 00yJaromuxcs M0 Xu-
MuyeckuM crienranbHocTsM / A. I'. Ctpombepr, . I1. Cemuenko; nmox pea. A. I'. Ctpombepra.
— 5-¢ u3a, uctp. — M.: Beicias mkouna, 1999. — 526 c. (5 3k3.)

5. Xayckpodt, K. CoBpemenHsIii Kypc obmieit xumuu. B 2 1.: mep. ¢ anri. / K. Xayckpodr,
3. Koncrebn. — M.: Mup, 2002. —T. 1. -539¢., T.2-528 c. (T.1 — 13 5k3., T.2 — 14 3K3.)

6. Ctpoenue BemiecTBa. CTpoeHHE KPUCTAILIOB: yueOHoe ocodue / A. M. IN'omyGes, A. A.
Bosnikos, U. B. Taresinuna, B. H. T'opsiueBa. — M.: U3n-Bo MI'TY um. H.D. baymana.2010 — 35 c.
OBC Jlans.

JIABOPATOPHAA PABOTA 17 (2 gaca)
TEMA: XXUJIKOE COCTOAHUE. AMOP®HLIE BEIHIIECTBA
Bonpocsl k 3aHATHIO

1. XKunkoe cocTostHue BemiecTBa. BaxkHelime cBONCTBA KUJIKOCTEH.

2. Teopuu KUIKOTO COCTOSIHHS.

3. Amop(HEIe BemecTna.

4. Kunkue kpuctamibl (Me30(hassl).

Jlureparypa

1. Koponbkos, JI.B. OcHoBsl Teopetnueckoit xumuu. / JI.B. Koponwskos, I'.A. Cxkopobora-
TOB. — M.:M3naTenbckuii eHTp «Akagemus», 2004. — 352 c.

1. Crtpombepr, A. I'. ®usnueckas Xxumusi: y4eOHUK JJIs1 CTYJIEHTOB, 00yYaroIXcs
o xuMu4deckuM criermanbHocTsM / A. I'. Ctpombepr, . I1. Cemuenko; nox pen. A. I'. Ctpom-
Oepra. — 5-¢ u3x, ucnp. — M.: Beicmias mkoma, 1999. — 526 c.

2. Omsnueckas xumus. B 2 ku. / K. C. Kpacnos, H. K. Bopo6seB, U. H. I'onxeB u
ap.; nox pexn. K. C. KpacnoBa. — M.: Beiciias mkona, 1995. — Ku. 1.: Ctpoenue BemiectBa. Tep-
MOJIMHAMUKa. — 3-¢ u3., ucrp. — 511 c.

6 IMAAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJISAA (CAMOKOHTPOJISA)
YCBOEHHOTI'O MATEPHAJIA
6.1 OueHo4HbIE CPEICTBA, IOKA3ATEIH U KPUTEPHH OLICHUBAHUSI KOMIIETCHIIU I

HNupexc OuenouHoe Iloxa3arenn Kpurepun onenuBanus
KoMIIe- CpeacTBo OLICHUBAHHS c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHIHH
YK-1 Ortuer no na- | Huskuii — Hey0OBIEe- | CTABUTCS, €CIM JONYILUEHBl CYLIECTBEH-
OGoparTopHoOi TBOPUTEIIBHO Hble OMMOKH (B XOJ€ DJKCIEPUMEHTA, B
pabote 00BsICHEHHH, B OQOpMIIEHUH pabOTHI, IO

TEeXHHKE 0e30macHOCTH, B paboTe ¢ Bele-
cTBaMH W Tpubopamu), KOTOpbIE HE HC-
NPaBIAIOTCA JaKe M0 YKa3aHWIO TPEro-

JlaBaTesl.
IToporoBelii — ynmo- | CTaBUTCS, €CIM JONYIIEHBI OJHA-ABE Cy-
BIIETBOPUTEIILHO IIECTBEHHbIE OIMOKU (B XOJle JKCIepH-

MEHTa, B OOBSICHEHHH, B OQGOPMIIECHUU
paboThl, 1O TEXHUKE OE30MaCHOCTH, B
paboTe c BemiecTBaMu U Mpudopamu), Ko-
TOpBIE HCIIPABISAIOTCS C IMOMOILBIO IIpe-
10/1aBaTesL.

ba3oBblit — Xxopomio | a) paboTa BBITIONIHEHA MPaBHILHO, 0€3 Cy-
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IIECTBEHHBIX OIJ_II/I60K, CACJIaHbI BHIBObI,
0) JOMyCTUMBI: HEMOJHOTA MPOBEICHUS
i oOPMIICHHS SKCIIEPUMEHTA, OJIHA-/[BE
HECYIIECTBCHHBIC OIIMOKH B TPOBEICHUU
Wi 0hOPMIICHUH SKCIIEPUMEHTA, B TPaBH-
J1ax paboThI ¢ BeleCTBAMHU M IPHOOpaMu

Bricokuii — OTIIMYHO

a) paboTa BBHIMOJIHEHA MOJHO, MPABUJIBHO,
0e3 CyIIECTBEHHBIX OINMUOOK, CIIC/IaHbI BbI-
BO/JIBI,

0) SKCIEPUMEHT OCYIIECTBJICH IO TUIAHY C
YYeTOM TEXHHKH O€30MacHOCTH W TPAaBHII
paboThl C BemecTBAMH W MPUOOPAMH;
B) HMEIOTCSI OpPTaHU3AIMOHHBIC HABBIKH
(mo[IepKMBAETCSl YMCTOTA pabouero Mecra
U TIOPSIIOK HAa CTOJIE, SKOHOMHO HCIIOJB3Y-
IOTCSI PEAKTHBBHI).

KoHntposbHas
pabora

Huskuii — HeypoBie-
TBOPUTEIBHO

JIOTIYCTHJI YHCJIO OLIMOOK U HEJO-
YEeTOB IMPEBOCXOJAIIee HOPMY, IIPU KOTO-
POl MOKET OBITh BHICTABIICHA OIICHKA «3»

IToporossrii —
YIOBJIETBOPUTENBHO

€CII CTYJICHT TPABHILHO BBITIOJNHUI HE
MEHEE TMOJIOBHHBI PabOThl MJIM JIOITYCTHII:
He Oojee ABYX TpyOBIX OIMIMOOK; WM HE
Oonee onHOU TpyOoil W ogHOW HerpyOou
OIIMOKH M OJTHOrO HEJ0UYETa; UK HEe Ooiee
JIBYX-TPEX HErpyObIX OMIMOOK; W OJHOMN
HerpyOoil ommMOKY U TpeX HEA0YETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-TISITH HEJJOUETOB.

bazoBelii — xoporo

CTYZICHT BBINIOJHII PabOTy IOJHOCTBIO,
HO JIONMYCTHJI B HEW: He Oosiee OAHOM He-
rpy0oi OmMOKK M OJHOTO HeJouYeTa WU
He 0oJiee IBYX HEJI0UETOB

BrIcokuit — oTIIMYHO

paboTa BbIMOTHEHa 0€3 OIMMOOK, YKa3aHBI
BCE pacyeTHbIE (POPMYIIBI, CAMHUIIBI H3ME-
peHusi, 6e3 omuOOK BHIOTHEHBI MaTeMa-
TUYECKUE PACIYCTHI

OIIK-3

Oruer no na-
O6opatopHoOit
pabote

Huskuii — Heyposie-
TBOPUTEIIBHO

CTaBHUTCS, €CIHM JOIMYIICHbl CYyIIEeCTBEH-
Hble OmMOKMU (B XOJ€ DSKCIEepUMEHTa, B
00BsICHEHHH, B OQOpMIIEHUH pabOTHI, IO
TeXHUKEe 0€301acHOCTH, B paboTe ¢ Bele-
CTBaMH M npubopamu), KOTOpbIE HE HC-
NPAaBISIOTCA JaXKe IO yKa3aHWIO IPEero-
JlaBaTels.

IToporosslii — y10-
BJIETBOPUTEIIEHO

CTaBUTCS, €CIIHM JOMYIIEHBl OJHA-
JIBE CYIIIECTBEHHbIE OIIMOKH (B XOA€ DKC-
NepUMEHTa, B 00BACHEHUHU, B odopmie-
HUU paboOThI, MO TEXHUKE OE30MacHOCTH,
B paboTe c BemiecTBaMH M IpuOOpamu),
KOTOpBIC HCIIPABISIFOTCS C  TOMOIIBIO
IpenoaaBarers.

ba3oBblil — X0poI110

a)paboTa BBIMOJHEHA TMPABWIBHO, 0€3 Cy-
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IIECTBEHHBIX OIJ_II/I60K, CACJIaHbI BHIBObI,

0) OMYCTUMBI: HEMOJHOTA MPOBE-
JeHusT Wik O(OPMIICHHUS SKCIIEPUMEHTA,
OJTHA-JIBE HECYIIIECTBEHHBIC OIMOKU B TIPO-
BEJICHUU WM O(OPMIICHHH SKCICPUMEHTA,
B IIpaBWIaX pabOThl C BEIIECTBAMH H TIPH-
O6opamu

Bricokuii — oTIHYHO

a) paboTa BBINOJHEHA IOJHO, MPaBHJIBHO,
0e3 CyLIeCTBEHHBIX OIIMOOK, CICIaHbI BbI-
BOJIBL;

0) PKCIIEPUMEHT OCYIIECTBJICH IO
IUIAHY C y4YEeTOM TEXHUKH O€30MacHOCTH H
npaBuil paboThl ¢ BelecTBaMH U IpuOopa-
MU; B) UIMEIOTCSI OpraHu3a-
OUMOHHBIC HABBIKHU (HOI[I[CP)KI/IBaeTCSI YUCTO-
Ta pabodero Mecra W MOPSIOK Ha CTOJE,
HKOHOMHO HCIIOJIb3YIOTCSl PEaKTHBBI).

OIIK-3 Koutponbnast | Huskuii — HeynoBie- JOTIYCTHII YUCJIO OLIMOOK U HEJ0-
pabora TBOPUTEIHHO YEeTOB IPEBOCXOJAIIee HOPMY, IIPU KOTO-
PO MOXKET OBITh BBICTABIIEHA OLIEHKA «3»
[Toporossiii — €CJIM CTYJEHT MPaBUJIBHO BBIIOJHUI HE
YIAOBJIECTBOPUTENILHO | MEHEE IMOJOBUHBI Pa0OThl WU JOIMYCTHIL:
He Oojee ABYX TpyObIX OIMIMOOK; WM HE
Oonee onHOUM TpyOoil W ogHOW HerpyOou
OIIMOKY M OJJTHOTO HEJI0UeTa; WK He Ooee
JIBYX-TpeX HErpyObIX OIIMOOK; WK OJHOMI
HErpyOO# OMMOKHM U TPEX HEIOYETOB; MU
IIPU OTCYTCTBUU OIIUOOK, HO IPHU HATTMYUU
YEThIPEX-TISITH HEJJOUETOB.
bazoBeIif — XOpOIIO | CTYJIEHT BBINOJHWI PA0OTy MHOJIHOCTHIO,
HO JIONMYCTHJI B HEW: He Oosiee OAHOU He-
rpy0oi OomMOKK M OJHOTO HEJouYeTa WU
He OoJiee ABYyX HEJI0UETOB
Bricokuit — oTanyHO | paboTa BbINOMHEHa 0e3 OIIMOOK, YKa3aHbI
BCE pacyeTHbIe (POPMYJIbl, €AUHULIBI U3Me-
peHus, 6e3 OmMOOK BBIIOJIHEHbI MaTeMa-
TUYECKUE PAaCUYEThI
OIIK-3 Tect Husknii — KonuuecTBo npaBuIIbHBIX OTBETOB HA BO-
HEYJIOBJIETBOPHU- npockl Tecta menee 60 %
TEIbHO
IToporosenii — yno- | KonnuectBo nmpaBUIBHBIX OTBETOB Ha BO-
BJIETBOPUTEIILHO npockl Tecta oT 61-75 %
bazoBblil — xopoumo | KonnyecTBo npaBUIBHBIX OTBETOB Ha BO-
npockl Tecta oT 76-84 %
Bricokuit — ornyHo | KomuuecTBO mpaBUIIbHBIX OTBETOB Ha BO-
npocsl Tecta oT 85-100 %
I1K-1 Otuer no na- | Hu3kuii — Hey#OBIE- | CTABUTCS, €CIM JONYIIEHbl CYLIECTBEH-

6opatopHoOit
pabote

TBOPUTEIHHO

Hble OmHUOKHU (B XOJe DSKCIEpUMEHTa, B
00BsiICHEHHH, B 0QOpPMIIEHUH pabOTHI, IO
TEeXHUKE 0€30MacHOCTH, B paboTe ¢ Belle-
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CTBaMH M Tpubopamu), KOTOpbIE HE HC-
MPAaBIIAIOTCA JaXKe IO YKA3aHHUIO Ipero-
JlaBaTesl.

[Toporosslii — y0-
BJIETBOPUTEIILHO

CTaBHUTCS, €CIIM JIOMYIIEHBI OJIHA-
JIBE CYIIIECTBEHHBIE OMHMOKM (B XOA€ DKC-
MepuMeHTa, B 00bsICHEHUH, B odopmie-
HUU pabOTHI, TO TEXHUKE OE30MacHOCTH,
B paboTe ¢ BemecTBaMH M NpUOOpamm),
KOTOpPBIE HCIPABISIOTCS € TOMOIIBIO
IperoaaBaTers.

ba3oBblii — x0po1o

a)paboTa BHIMOJIHEHA TMPABUIBHO, 0€3 cCy-
IIECTBEHHBIX OIMIMOOK, C/ICJIaHbI BHIBOJIBI,

0) JOMyCTUMBI: HEIOJHOTA MPOBE-
JIeHusT Wi o(OPMIICHUST DKCIICPUMEHTA,
OJTHA-JIBE HECYIIECTBEHHBIC OIMOKU B TPO-
BEJICHUH W O(GOPMIICHHH DKCIIEPUMEHTA,
B IpaBWJIaX pabOTHI C BEIIECCTBAMH M TIPH-
Oopamu

Bricokuii — OTIIMYHO

a) paboTa BBINIOJHEHA MOJIHO, MPABWILHO,
0e3 CyIIECTBEHHBIX OINMUOOK, CIIC/IAHbI BbI-
BO/JIBI,

0) SKCHEPUMEHT OCYILECTBIIEH IO
IUTaHy C YY€TOM TEXHHKH OC30MacHOCTU W
npaBuil pabOThI ¢ BEIlECTBAMH U TpuOopa-
MU, B) UMEIOTCSI OpraHu3a-
[IMOHHBIC HABBIKU (TIO/JICPIKUBACTCS YUCTO-
Ta pabodero mecra W TOPSIOK Ha CTOJIE,
HKOHOMHO HMCIOJIB3YIOTCSI PCAKTUBBI).

[1K-1

KoHntposbHas
pabota

Huskuii — Heyposie-
TBOPUTEIJILHO

JIOITyCTUII YUCIIO OIINOOK U HENo-
YETOB IIPEBOCXOAAILEE HOPMY, IPU KOTO-
POIi MOKET OBITH BHICTABJIEHA OLIEHKA «3»

IToporossrii —
YAOBJIETBOPUTEIBHO

€CIT CTYJIEHT TMPAaBWJIBHO BBIOJHWI HE
MEHee MOJIOBUHBI pabOThl MM JIOMYCTHI:
He Oosiee ABYX rpyObIX OMIMOOK; WM HE
Oosiee onHOM TpyOOH M OnHONW Herpyooii
OMMOKH 1 OJTHOTO HeJloueTa; Win He Ooee
JIBYX-TpeX HErpyObIX OIIMOOK; WM OJHOM
Herpy0oil ommMOKHN U TPEeX HEIOYETOB; WU
MIPH OTCYTCTBUU OIMUOOK, HO IPHU HATTMYUU
YETHIPEX-TISITH HEJI0UETOB.

ba3oBslii — xopo1o

CTYJEHT BBIMIONHUI PaboOTy MOIHOCTHIO,
HO JIONMYCTHJI B HEW: He Oosiee OAHOM He-
rpy0oi OmMOKK M OJHOTO HeJouYeTa WU
He 0oJiee IBYyX HEJI0UYETOB

Bricokuii — oTIMYHO

paboTa BbINOJIHEHa 6€3 OMMOOK, YKa3aHbI
BCE pacueTHbIe (POPMYJIIbl, €IUHUIIBI U3ME-
peHusi, 0e3 omMOOK BHIOJHEHBI MaTeMa-
TUYECKHE PacueThl

I1K-1

Tect

Huskuii —
HEYJOBJIETBOPH-
TEIbHO

KonnuecTBo mpaBMIIbHBIX OTBETOB Ha BO-
npocsl Tecta MeHee 60 %
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IToporoBelii — yno- | KonmnyecTBo npaBUIBHBIX OTBETOB Ha BO-
BJIETBOPHUTEIILHO pockl TecTa oT 61-75 %

ba3oBeI1ii — xopowmo | KonmuecTBo npaBUiIbHBIX OTBETOB Ha BO-
pockl TecTa oT 76-84 %

Bricokuii — omiimuHO | KOamyecTBO MpaBUIIbHBIX OTBETOB Ha BO-
rpockl Tecta oT 85-100 %

6.2 IIpoMe:kyTOUYHASI aTTECTALUS CTYAE€HTOB MO AUCHHUILINHE

ITpoMexyTouHass arrecranus SBISETCA IPOBEPKOM BCEX 3HAHHWM, HABBIKOB M YMCHMMU
CTYACHTOB, TPUOOPETEHHBIX B MPOIECCe U3YUCHUS TUCIUILTMHBL. POPMOI MPOMEXYTOUHOH aT-
TECTALMM 110 IUCLHUIUIMHE SBIISAETCS 3a4eT.

Jns  oueHUBaHUA PpE3yJbTAaTOB OCBOCHUS JUCLUILIMHBI IIPUMEHSETCS CIEAYIOLIHE
KPUTEPUU OLICHUBAHHS.

Kpurtepun oneHuBaHus yCTHOTO OTBETA Ha 3a4eTe

OneHka «32a4TEHO0» BBICTABIISETCS CTYICHTY, €CIIH:

® BOIIPOCHI PACKPBITHI, U3JI0KEHBI JIOTMYHO, 0€3 CYLIECTBEHHBIX OIINOO0K;

® [I0Ka3aHO YMEHUE WIICTPUPOBATH TEOPETUUECKHE ITOJI0KEHHSI KOHKPETHBIMU ITPUMeE-
pamu;

® [IPOJIEMOHCTPUPOBAHO YCBOEHUE PaHEE N3YUYEHHBIX BOIPOCOB, CHOPMUPOBAHHOCTH KOM-
NETEHLUH, YCTOWYMUBOCTD UCITOJIb3YEMBIX YMEHUIN U HABBIKOB.

JlonmyckaroTcsi He3HAUYUTEIbHbIE OIINOKY.

Onenka «He 324TEeHO0» BBICTABIISAETCS, €CIH:

® HE PACKpPBITO OCHOBHOE COJIepKaHNe y4eOHOro MaTepHala;

¢ 00Hapy>KEHO HE3HAHME WM HETIOHUMaHUe OOJIbIIeH niIn HanboJiee BaKHOW 4acTH y4eo-
HOI'0 MaTepHaa;

® JIONYLICHbI OIMOKY B ONPEIETICHUN OHATHIH, KOTOpbIe HE UCIIPABIICHBI I10CIIE HECKOIIb-
KHMX HaBOJSLIUX BOIIPOCOB;

¢ He c(hOpMUPOBAHBI KOMITETCHIINN, YMEHHS U HABBIKH.

TPEBOBAHUS K ®OPME OTUYETA IO JIABOPATOPHOM PABOTE
®opma oryera. OTUET IOJDKEH COAEpPKATh Ha3BaHUE, 1ieJb padOThl, 3a7auu, ONKUCAHUE
XoJia paboTel, pacueTsl, Tabauiy, BeiBoA. K mabopaTopHoii paboTe IOKHBI OBITH pa30o0paHsbl
BOITPOCHI K 3aHATHIO.
Bonpoce! k 12a00paTOPHBIM 3aHATHAM
Tema: Tunbl XUMHYECKOM CBA3H

1. ITonsiTHe KOBaJEHTHON CBSA3H. XapaKTEPUCTUKU KOBAJIEHTHOW CBsI3U. MexaHU3MbI 00-
pa3oBaHus. BaleHTHOCTh U BAJICHTHBIE BO3MOXHOCTH aTOMOB.

2. -, -, 0- Cs3u. KpaTHocTb cBsA3U. JJOHOPHO-aKIIENITOPHOE G- U T- B3aUMOJACHCTBHE.

3. UHtepnperanusi HalpaBI€HHOCTH XUMUYECKUX CBSI3€H B METOJIE BAJCHTHBIX CBS3CH.
Teopus rubpuausanmuu aroMHbIxopOuTanei. HenocraTku KoHUenuuu ruOpuan3alng Kak cpej-
CTBA ONMCAHUS FEOMETPUUYECKON CTPYKTYPBI MOJIEKYJIBL.

4. [lenokanu3oBaHHbIEe CBA3M. MeTon pe3oHaHca. m-KoMIUIEKChl Kak MpUMep JeIOKalu-
30BaHHOM CBS3H.

5. DneKTpOHOAU(PUIIUTHBIE U JIEKTPOHOU3OBITOYHBIE MOJIEKYJIBI.

6. Nonnas cBs3b. loHHas MOJENb U €€ OTPaHUYEHHOCTh. Y paBHEHUE bopHa 111 HOHHBIX
MOJIEKYJI. DHEeprusi 00pa30BaHMs Ta3000pa3HON MOJIEKYJIIBI C HIOHHOU CBS3BIO.

7. HeHampaBiIeHHOCTh M HEHACHIIIAEMOCTh MOHHOH cBsA3U. KoopanHannoHHbIE 4yKcaa U
CTPYKTYPHBIE THIIBI HOHHBIX KPUCTAJUIMYECKUX pelIeTOK. POJIb COOTHOIIEHMI MOHHBIX paauy-
coB. YpaBHeHue bopHa Ji1s1 HOHHOM KpucTamndyeckor pemerku. Koncrantel MagnenyHra.

8. Ilonmspu3anys MOHOB M €€ BIMSHHE Ha XapakTep MOHHOU cBA3uW. [lomspusyemocts u
HOJISIPU3YIONIas CHocoOHOCTh MOHOB. IIpaBuna dasHca.

9. Meramisl 1 UX XapakTepHble cBoicTBa. [IpuMeHnenne MeTo1a MOJIEKYJISIPHBIX OpOUTa-
Jei 11 0ObsICHEHUS cBsi3el B MeTasuiax. [loHsATHe SHepreTHYeCKUX 30H.
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10. 3oHHas Teopus METaUTMYECKOW CBS3U. ['paduK 3aBUCHMOCTH YHCIIAa Pa3peIICHHBIX
OHEPreTUYECKUX COCTOSHUM OT 3Hepruu. [Iposonnuku. Jusnexkrpuku. [lomynpoBogHuku.

11. Bogopoanas cBsi3b. DHEprusi BOAOPOAHOM CBSI3U. THUITBI BOJIOPOJIHOM CBSI3H.

12. BnusHue BOJOPOAHOM CBSI3M Ha (HOPMHUPOBAHHME CTPYKTYPHI M CBOICTBA BEIIECTB.
I'uapatel u K1aTpaThI.

Tema: JneKTpUYeCKHEe U MATHUTHBIE CBOWICTBA MOJIEKYJI

1. DnexTpuueckuil AUINONIBbHBIN MOMEHT. IlosipHbIEe U HENOSpHBIE MOJIEKYJIbI. J(UITOIIb-
HBI MOMEHT U CUMMETPHS MOJIEKYJIBI.

2. [NapuuanbHble MOMEHTBI CBSA3EHM U CTPYKTYpPHBIX Ipyninl. BekTopHas aaiuTuBHas cxema
pacueTa JIUIOJIBHBIX MOMEHTOB.

3. DKCepUMEHTAJIbHBIE METO/IbI U3MEPEHUSI TUIIOJIBbHBIX MOMEHTOB.

4. Jledbopmanusi MOJIEKYJ BO BHELIHEM 3JIEKTpUYEeCKOM Imoiie. VHAynupoBaHHBIM Au-
MOJIBHBIM MOMEHT U MOJIIPU3YEMOCTD MOJIEKYJIBI.

5. AHnsorponus noiasapusyeMoctd. CpenHss MOISIPU3yEeMOCTb. JJUIAIICOU MOJSPU3Ye-
MOCTH U CUMMETPUS MOJIEKYI.

6. CBA3b MOJIEKYJISIDHBIX IIOCTOSIHHBIX — JUIIOJBHOTO MOMEHTA M IOJSPU3YEMOCTH — C
MaKpPOCKOIIUYECKUMHU XapaKTEPUCTUKAMU BELIECTB (IAMANEKTPUUYECKON MPOHUIIAEMOCTBIO U I10-
KazaresneM ImpenomiieHus). YpaBHeHue JlanxkeBeHa-Jlebas Uis NOJSpU3aLUU UAJIEKTPUKA B
CTaTUYECKOM II0JIE M II0JIE ONPEACIICHHOM 4acToThl. YpaBHeHue Knaysmyca-Moccoru. Momsp-
Has pedpakius.

7. MarHuTHBIE CBOMCTBA AJIEKTPOHOB.

8. MarHuTHbIe CBOMCTBA SAEP.

9. MarHuTHBII MOMEHT U MarHUTHasi BOCIIPUUMYHUBOCTh MOJIEKYJIbl. COCTOSIHUE MOJIEKY-
JIbl B MATHUTHOM 10JI€. /InaMarHuTHeIE U IapaMarHUTHBIE BELLIECTBA.

10. MarnutHas nonspuzanusi. CBs3b MaKpOCKOIMYECKON XapaKTEPUCTUKU BEILECTBA —
MarHMTHOM NPOHUIIAEMOCTH — C MATHUTHBIMU CBOMCTBAMH MOJIEKYJI.

6.3 TunoBkIe KOHTPOJIbHBbIC 3aJaHUA UJIM UHBIE€ MaTEpPHUaJbl, l-leOﬁXO)IPIMbIe AJIA
OICHKHU PE3yJbTaTOB OCBOCHHUSA NTUCHMIIJIUHDBI

KOMILIEKT 3AJAHUM OJISI KOHTPOJIBHOM PABOTHI
KonTtpoabnas pabora Ne 1
Tema: I'eomeTpusi MOJIEKYJI
Bapmnanr 1
1. Ilpenckaxure THN rHOpUAM3ALMKY OpOUTANIEH LIEHTPATILHOTO aTOMa U F€OMETPUUECKYIO
bopmy cieayromux actuil: BeBrz, CSz NO2™, SeOq, BiBrs, AsFs.
2. IlpeckaxuTe CTPOCHUE M OIICHUTE YTIIBI MEXKAY CBSI3IMH JUTSI CIETYIOIIUX MOJIEKYI 1
nonoB:UO2 2*, AsCls*, SCla, CsHsJCl2, HNCS, COBI.
3. Onpenenure 351€MEHTHl CHMMETPUH PAaBHOBECHBIX F€OMETPUUECKUX KOHPUTYpaLuii
ATUX YaCTUL ¥ MPUHAMJIEKHOCTh K TOW NIM MHOM TOYEUHOU IrpyIIe CHMMETPHUH.

KonTtpoabsnas pa6ora Ne 2
Tema: JnekTpuvYecKUue CBONCTBA MOJIEKYJI
Bapuanm 1

1. Monexybl B IEPEMEHHOM JJIEKTPUYECKOM I10JIE.

2. JIMMOoabHBII MOMEHT U 3JEKTPOHHOE CTPOEHUE MOJIEKYJIbl. DaKTOPHI, BIUSIONINE HA BeE-
JIMYUHY JUIOJILHOTO MOMEHTA. [IpumMepsl.

3. JlunonbHbii MoMeHT MoJjiekyibl CloO cocrasmser 0.78 D. Paccuutaiite AMIONIBHBIN
MOMEHT CBSI3H, €CJIU BaJIeHTHBIH yrou B Mosiekyse CloO pasen 115°.
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4. JIumonsHbI MOMEHT Toayosa paBeH 0.4 D. OueHute NUMOIBLHBIE MOMEHTHI TPEX KCH-
nomnoB. Kakoif 0TBET MOXHO cuuTath Oe30mmbounbM ? [louemy ?

KonTtpouabnas pa6ora Ne 3
Tema: INeKTPOHHO-KO0JIe0ATEILHO-BpallaTeJbHble COCTOSIHUS MOJIEKY.JI.
MouJiekyJisipHble CIIEKTPbI
BapuanTt 1
1. CBolicTBa 3JIEKTPOHHBIX COCTOSHU.
2. Ucnonp30BaHKue BpalaTEIbHBIX CHEKTPOB JJI ONPENEICHUS 3IEKTPUUYECKUX JIUIOIb-
HBIX MOJIEKYJI.
3. Konebanust TMHEHHBIX MOJICKYI.

IPUMEPHI TECTOBBIX 3AJTAHUM
Tecr

Hncmpykyus ons cmyoenmos

Tecm codeporcum 25 3a0anuii , uz Hux 15 3a0anuti — vacmo A, 5 3a0anuti — vacme B, 5
3adanuil — yacmo C. Ha eévinonnenue mecma omgooumcs 90 munym. Eciu 3a0anue ne yoaemcs
8LINOIHUMY CpaA3y, nepeloume Kk creoyiouemy. Eciu ocmanemces épems, eepnumecs K npony-
wenHvIM 3a0anusim. Bepro evinonnennvle 3a0anus yacmu A oyenuearomces 6 1 6ann, wacmu B —
2 6anna, yacmu C — 5 6annos.

Bapuant Ne 1
YACTb A

K kaoscoomy 3aoanuro wacmu A Oamsl HeCKOIbKO 0mMEemos, U3 KOMopbix moibKo OOUH
sepHulll. Buinonnue 3adanue, evloepume 6epblll 0meem u yKaxcume e2o 8 OJiaHKe 0meemos.

A1l. Cuna xucnot JIptouca Bo3pacTaeTt B psay:

a) BBr3, BCl3, BFs. 0) BCls, BFs3, BBra.

B)BF3, BBr3, BCls. 1) BF3,BCl3,BBrs.

A2. JInst coenMHEHUI C HOHHOM CBSI3bIO0 HE XapaKTEPHO CIEAYIOIIEEe CBOMCTBO:

a) Huszkas temmneparypa miaBnenus. 0) Xopolias pacTBOPUMOCTh B MOJISIPHBIX PacTBO-
puUTeNX.

B) XpyIKOCTb. r) CiocoOHOCTH pacIuIaBOB MPOBOAUTH dJEKTPHUECKUN TOK.

A3. DneKkTponpoBOJHOCTh METAJIJIOB C MOBBILIEHUEM TEMIIEPATYPHI:

a) YMensinaerca. 0) Bospacraet.B) OcTaeTcsi HeU3MEHHOM.

A4. BaneHTHOCTh aTOMa a30Ta B MOJIEKYJI€ a30THOU KUCJIOTHI paBHA:

a) 3.0) 5.8) 4.
AS. Kakyro 13 nepedyrcieHHbIX 4aCTUI] MOYKHO OTHECTH K Ki1actepam?
a) [Al2Cle]. 6) [B2(CHa)s].B)[Re2Brs]>. 1) (CeHe)Cr.

A6. [liimna cBsizu C-FB psany coemuaennii CHsF, CH2F2, CHF3, CFa4:

a) Bo3pacraer. 6) YMenbinaercsa. B) Ocraercss HEU3MEHHOM.

A7. K rpynne cummerpuu C3yOTHOCSATCS MOJIEKYJIbI

a) AlF3.60) NF3.B) Gala.r)SbhCls.

AS8. KondurypanuronentpansHoro aroma B Mmojiekyie POBrs B cumponax I'mmnecrn
MOYKHO 00O3HAYUTh:

a) AX4. 0) AXs.B) AX4E. 1) AXsE2.

A9. K cTpyKTypHO HEXECTKUM MOJIEKYJIaM HE OTHOCHUTCS:

a)NHs. 0)PFs. B)CoHs. T1)PFs.

A10. EnuHuneil n3aMepeHust 3J€KTPUUECKOT0 JUIOJIBHOIO MOMEHTA SIBJISETCS:

a) . Cm®. 6) Kir-m. B) Cm2.r) Kimm?,

Al1. Kakue 13 nepeunciaeHHbIX MOJIEKYJ 00J1aJal0T TapaMarHUTHBIMU CBOMCTBaMU?

a) NO2. 6) N20s.  B) N20. 1) N203

A12. OCHOBHOW BKJIaJl B DHEPTUI0 MEKMOJIEKYISIPHOTO B3aUMOJCHCTBUS MOHOOKCHA
yraepoaa CO BHOCHUT:
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a)/lucriepcuonnoe B3anmoerictere. 0) OpueHTanmoHHoe B3aumoeiicteue. B) [lomsipu-
3aIMOHHOE B3auMo/eiicTpue. ) OOMEHHOE B3aUMOJICHCTBHE.
A13. KoopauHaiimoHHOE YUCI0 MOHA B MOHHOM KPUCTAJUIMYECKOU PEIIeTKE OMpeaeIisieT-
col:
a) Koncranroit Manenynra. 0) Pasmepamu katuona. B) Pasmepamu annona. 1) OTHOIIEHUEM
panuyca KaTHOHA K paJinyCy aHHOHA.
A14. Yucno He3aBUCHUMBIX KOJICOAHWI JTMHEWHON TPEXaTOMHOM MOJICKYJIbI ornpeaesercs: Gop-
MYJIOH:
a) 3N-6.6) 3N-5.8) 3N-3.r) 3N-4.
A15.C pocrom TeMiiepaTypsl INIOTHOCTD KHJIKOCTH, KaK IIPABUIIO:
a)Ymenbinaercs. 0) YBenuuuBaercs. B) OcTtaeTcss HSU3MEHHOM.
YACTH B
byobvme enumamenvuol! 3adanus uvacmu B mozym 6vims 3-x munos:
1) 3adanus, cooepoicawjie HECKOILKO 6EPHBIX OMBEN 08,
2) 3a0anusi Ha YCMAHOBIIEHUE COOMEEMCMBUS,
3) 3adanus, 6 Komopvlx omeem 00JHCeH Oblmb OAH 8 8Ude YUCIA, C08d, CUMBOILA.
B1. lunonpHbIi MOMEHT MOJIEKYJ BCETJa paBeH HYJIO AJS CIEAYIOIUX TOYEUHBIX TPYII CUM-
METpPHUH:
a) Tg. 6)Cs. B) Cav. 1) Dsh.) Con.
B2. Monekyiibl ¢ HOHHOM CBS3bIO:
a)NaCl. 6) AlClz.B) BFs.r) LiF. 1) CsCl. e) CaO.
B3. K a51eKTpoH-1epUIUTHBIMOTHOCSATCSICIIE Y IOIINE CUCTEMBI:
a) Al2Cle. 6) B2He.B) [(CH3)2AICI]2.r) Al2(CH3)s.
B4.YcTaHoBuTE COOTBETCTBHE.

Coenunenue Tun kpucTaNIM4ecKon peleTKU
1. Anokcu KpeMHUs A. MoHHas KpucTauIM4ecKas pemerka

2. Jlnokcun yriepoaa b. AToMHas KpucTajmyeckas peierka

3. Cynbdat Hatpus B. MonekynsipHas KpucTaJuIMuecKas peleTka

4. Maruuii I'. Metannnueckasi KpUCTaJIIMYECKas pEIIEeTKa

BS. K rpynne cummerpun D3nhoTHOCSTCS MOJIEKYJIBI
a) BF3. 6) SbCI2F3.8) SbCl3F2.r) XeOs.
YACTb C
Omeemul k 3a0anuam yacmu C popmynupyeme 6 c60000HOU KpamKoti hopme u 3anucviéaeme 8
Onank omeemos.
C1. Ilepeuncnute, Ha Kak1e CBOMCTBA BEIIECTB BIUAIOT BOAOPOJHBIE CBA3H.
C2. Yro Takoe ncesnospsiueHue beppu?
C3. Kakue BeniecTBa Ha3bIBalOTCA TapaMarHETUKaMu ?
C4. Tlepeuncnute, ¢ KAKUMH LIETSIMU HCIIOIb3YIOTCS BpalaTelbHbIe CIEKTPhI?
CS.IIpuBenuTeKknaccu(pUKaLMIO TUMOB KPUCTAUIMYECKUX PEHIETOK B 3aBUCUMOCTH OT IPUPOIbI
CBs3€H MEXIY YaCTULAMU.

BOIIPOCHI K 3AYETY

1. 3apoxneHne U pa3BUTHE AaTOMUCTUYECKUX NPEJACTABICHNN O CTPYKTYpE BELIECTBA. XHU-
MUYECKHE YaCTHIIbI: aTOMBI, MOJIEKYJIbl, aTOMHbIE U MOJIEKYJISIPHbIE HOHBI, CBOOOAHbBIE pajKa-
JI61, KOMIUTEKChI. MakpoTena Kak OO0JIbIINe COBOKYITHOCTH XUMHUYECKUX YaCTHUII.

2. TeopeTnueckne OCHOBBI YYEHUSI O CTPOCHMHM XMMHUYECKUX 4dacThl. Kiaccuueckas teo-
pus xummndeckoro crpoenus (A.M. bytnepos, O. @panknann, A. Kekyne, A.C. Kynep, A. Bep-
Hep). KBaHTOBas MexaHuKa B MPUIOKEHUH K OMUCAHUIO CTPOCHHSI U CBOMCTB XMMHUYECKUX Ya-
ctun] (O. lpenunrep, B. Ieiizenbepr, I'. Tlaymu, D. @epmu, I1. [{upak). BzaumootHomeHus
KJIACCHYECKON U KBAaHTOBOW TEOPHI.
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3. OnucaHnue KOBaJEHTHOM CBSI3M B paMKax KJIacCMYeCKoW Teopuu. [loHsTHE KOBaJEHT-
HOU CBsi3u. XapaKTEePUCTUKH KOBAJICHTHOW CBs3M. MexaHu3mbl oOpa3oBaHus. BaneHTHOCTh U
BaJICHTHBIE BO3MOKHOCTH aTOMOB.

4. Onucanue KOBAJCHTHON CBS3M B paMKax METOJla BaJICHTHBIX CBs3ell. G-, T-, 0- CBs3M.
KpartHocTh cBA3U. JIOHOPHO-aKLIENTOPHOE G- U Tt- B3AUMOJICHCTBHE.

5. MHTepnperanys HanpaBiI€HHOCTH XUMHYECKHX CBA3CH B METOJE BAJICHTHBIX CBA3CH.
Teopus rubpuan3anuy aTOMHBIX opOuTaneil. HemoctaTku KOHIETIIUY THOPUAN3AINN KaK Cpe-
CTBa OIMCAHUS T€OMETPUYECKON CTPYKTYPBI MOJIEKYJIBIL.

6. Jlenokanu3oBaHHble CBSA3U. MeTo pe3oHaHca. m-KoMiiekebl Kak MpuMep AeI0Kallu-
30BAHHOM CBSI3U.

7. Onucanue KOBAJCHTHOW CBSI3M B paMKax METOJIa MOJIKYJAPHBIX opOuTaneil. Jlocto-
MHCTBA U HEJIOCTaTKH METO/1a.

8. DneKTpoHO-AC(PUIUTHBIE U IIEKTPOHO-U3OBITOYHBIE MOJIEKYJIBI.

9. MoHHas cBs3b. loHHAas MOZEIb U €€ OrpaHUYEHHOCTh. Y paBHEHHE bOopHa /1711 HOHHBIX
MOJIEKYJ. DHEPrusi 00pa3oBaHus ra3000pa3HON MOJIEKYJIbI C HIOHHOMN CBSI3BIO.

10. HenanpaBiieHHOCTh M HEHACHIIAEMOCTb MOHHOM CBA3U. KoopanHanMOHHBIE YnCia U
CTPYKTYpPHBIE THIIbl HOHHBIX KPUCTAJIMYECKUX PEIIETOK. PoJlb COOTHOIIEHUI MOHHBIX paauy-
coB. YpaBHeHue bopHa Ji1s1 MOHHOM KpucTajmdeckor pemetku. Koncrantel MageinyHra.

11. Ionspusanus MOHOB U €€ BIMSHHE Ha XapakTep MOHHOW cBs3u. [lomspuszyemocts u
HOJsIpU3yIoNIas cnocoOHOCTh OHOB. IpaBuna dasHca.

12. Metasuibl 4 UX XapakTepHble cBoicTBa. [I[pumeHeHre MeTo1a MOJIEKYJISIPHBIX OpOU-
Tasielt 1151 00bsACHEHUs cBsizel B MeTaiax. [loHsTHe SHepreTHUeCKuX 30H.

13. 3oHHas Teopuss METATUYECKON CBs3u. ['paduK 3aBHCHMOCTH YHCIa Pa3pelIeHHBIX
JHEPreTUYECKUX COCTOSIHUM OT 3Hepruu. [IpoBoanuku. usnexrpuku. IlomynpoBoagHuky.

14. TlonsiTe paBHOBECHOM TE€OMETPUYECKOW KOH(HTrypammu MoJeKyisl. llapamerpsl,
ONpPEACIAIOINE TEOMETPUIO0 MOJIEKYJIBI: MEXbSIEPHBIE PACCTOSHMS U BAJICHTHBIE YIUIBI. 3aKO-
HOMEpPHOCTH B PaBHOBECHBIX 3HAUEHUSX MEXbAJIEPHBIX PACCTOSIHUM CBA3aHHBIX aTOMOB U Ba-
JICHTHBIX YTJIOB.

15. Teopus oTTankuBaHus 3JEKTPOHHBIX Hap BaleHTHbIX opoutaneit (OOIIBO). IlpaBu-
na ['mmnecnu. OTkiIoHeHus oT npeackaszanuil reopun OOIIBO.

16. ludpakuus 31eKTpoHOB. DnekTpoHorpaduueckuil aHanu3. CymHOCTh METO/1a, BO3-
MOKHOCTH U OTPaHUYEHUS METOJA.

17. Audpakuusi peHTreHOBCKUX Jyded. CylnHOCTh METOIa PEeHTTEHOCTPYKTYPHOTO aHa-
mu3a. OnpeneneHne reoOMETpUYECKUX MapaMeTpoB MOJIEKYJ METOIOM PEHTTEHOCTPYKTYPHOIO
aHayn3a. Bo3MOXHOCTH M OrpaHUYeHHs] METO/A.

18. Jdudpakuus HelTpoHOB. IlpumeHenue nudpakiuy HEHTPOHOB AJIS OIpPEEIICHUS
F€OMETPUUECKUX MapaMeTPOB MoJIeKyJl. BO3AMOKHOCTH U OrpaHUYEHUS METO/1a.

19. Hexectkue moinekyinbl. [loTeHnunanbHbple QyHKIMM HEXECTKUX MOJIeKyl. Pusude-
CKH€ METO/Ibl UCCIIEIOBAaHUS HEXKECTKUX MOJIEKYIL.

20. SIBnenue BHyTpeHHero BparieHus. [lonsTHe KoH(popMaMKU MOJEKYJIbl. YTJIbl BHYT-
penHero BpaieHus. [loTeHanbabie 0apbepsl.

21. Ilonmuronnsle neperpynnupoBku. IlceBnospamenne bepu. MHBepcun okrasapude-
CKUX CTPYKTYP.

22. Tayromepus moisiekys1. Ocobennoctu. [Ipumepsr.

23. CummMmeTpus paBHOBECHOM reoMeTpHUecKOl KOH(PUTypaluu MOJNEKYJIbl. DIEMEHThI U
onepauuu cummerpun. Ilonsarue rpynnel. Todeunsle rpynnsl cummerpud. [Ipumepst. [Ipumene-
HUE TEOPHUH TPy B XUMHUHU.

24. DHepreTU4ecKuil KpUTepuil BO3SMOKHOCTH CYLIECTBOBAHMS MOJIEKYJIbl. DHEPTHUs 00-
pa3oBaHUs MOJIEKYJ U3 CBOOOJHBIX aToMOB. [lapruanbHble 3HEPTUU, COMOCTABIISIEMbIE OTACIb-
HBIM XUMHUYECKUM CBS3SIM, M IOHATHE SHEPIUU pa3pbiBa CBA3H. DHEpPrus 00pa3oBaHMs MOJEKY-
Jbl KaK CymMMa SHEpruif, CONMOCTaBIsEMbIX OTIENIbHBIM CBS3AM. Pacuer sHeprum oOpa3oBaHUA
MOJIEKYJI MOIyIMIIUPUYECKUMH METOaMH (aIUTUBHAS CXeMa).
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25. DNEeKTpUYECKUd TUTMOJIbHBIA MOMEHT. [loyisipHble W HemoJisipHBIE MOJEKYJbI. J[u-
MOJIBHBIM MOMEHT U CUMMETPHUS MOJIEKYJIBI.

26. IlapuuanbHble MOMEHTBHI CBSI3€M M CTPYKTYpPHBIX TIpyIi. BekTopHas aaauTUBHas
CXEMa pacueTa JWIIOJIBHBIX MOMEHTOB. DKCIIEPUMEHTAJIBHBIE METO/Abl U3MEPEHUS TUIOJIbHBIX
MOMEHTOB.

27. Jledopmanusi MOJEKYJ BO BHEIIHEM 3JIEKTPUYECKOM mose. MHIynupoBaHHBINA aU-
IIOJIBHBIM MOMEHT U IOJIIPU3YEMOCTh MOJIEKYJIbl. AHU30TpOIUs nossipusyeMoctu. Cpeauss 1o-
JSPU3YEMOCTb. DIITUICOU] MOISAPU3YEMOCTH U CUMMETPUS MOJIEKYI.

28. CBs13p MOJIEKYJISIPHBIX IIOCTOSIHHBIX — JUIIOJBHOTO MOMEHTA W INOJISIPU3YEMOCTH — C
MaKpPOCKOIIMYECKUMHU XapaKTEPUCTUKAMHU BEUIECTB (IAMAIEKTPUUECKON MPOHUIIAEMOCTBIO U I10-
KazaresneM ImpesnomiieHus). YpaBHeHue JlamxkeBeHa-Jlebas s NOJSApU3ALUU UAJIEKTPUKA B
CTaTUYECKOM II0JIE U II0JIE ONPEICIICHHON 4acToThl. YpaBHeHue Kiaysnyca-Moccoru. Mossp-
Has pedpakius.

29. MarHuTHbIi MOMEHT U MarHuTHas BOCIIPUUMUYUBOCTh MOJIEKYJIbl. COCTOSIHME MOJIE-
KyJIbl B MATHUTHOM I10JI€. J[MaMarHUTHBIE U IapaMarHUTHBIE BELECTBA.

30. MarnutHasa nosaspuszanus. CBsi3b MaKpOCKOIINYECKON XapaKTEPUCTHKU BELECTBA —
MarHMTHOM NPOHUIIAEMOCTH — C MATHUTHBIMU CBOMCTBAMH MOJIEKYII.

31. MaruuTHbIE CBOWCTBA JIEKTPOHOB. Y CIIOBUE 3JEKTPOHHOTO MapaMarHUTHOTO Pe30-
HaHca. G-Dakrop. B3aumopelcTBre 37EKTPOHOB U SAEPHBIX CIIMHOB, CBEPXTOHKAsl CTPYKTypa
criektpoB DIIP. [Ipumenenue merona I11P B xumun.

32. MaruutHsle cBoicTBa siaep. COCTOSHUSA A1ep B MATHUTHOM I10JI€. Y CIIOBUE SIAEPHOTO
MarHUTHOTO PE30HAHCA. XUMHUYECKHUI CIBUI, €r0 MHTEpIpEeTalys U 3HAYEHHUE C TOUKHU 3PEHUS
IIOJIy4Y€HUs] CTPYKTYPHBIX JaHHBIX. CIIMH-CIIMHOBOE B3aMMOJEICTBUE U TOHKAsl CTPYKTypa CIEK-
tpa SIMP. MynpTunernocts. KoHCTaHTa CIIMH-CIIMHOBOT'O B3aUMOJECHCTBUS.

33. IlonHas sHeprust MOJEKyYJIbl KaK CyMMa 3JIEKTPOHHOM, KojeOaTeabHON U BpallaTelib-
HOM cocraBisomux. OTHOCUTENBHOE 0JIOKEHNE JIEKTPOHHBIX, KOJEOaTeNbHbIX U BpallaTeib-
HBIX YPOBHEH dHEPIrUU MOJIEKYJIBI.

34. BpamatenbHble crieKTpbl MoJieKyl. [lomyueHne 3KkcnepuMeHTalbHbIX 3HAYEHUI reo-
METPUYECKUX MapaMeTpoB Mouiekyl. [IpaBuna orbopa.

35. KonebarenbHble CEKTPhI MOJIEKYJ. ["'apMOHMYECKOE M aHTapPMOHHYECKOE MPUOIH-
xkeHus. [lomyueHne 3KCrepuMEHTAIBHBIX 3HAYEHUN SHEPIUil IUCCOLMALNN, CHIIOBOM MOCTOSH-
Hoil. [IpaBuia ot6opa. [lpumenenune MK-crnekTpockonuu B XuMHUH.

36. DnexTpoHHble cHekTpel Mojekyid. IlpaBuna orGopa. IlpuMeHeHME >3IEKTPOHHOM
CHEKTPOCKOIUHU B XUMHUHU.

37. BonopoaHast cBsI3b. DHEPrUs BOJOPOAHOM CBSI3U. THIIBI BOTOPOIHON CBSA3H.

38. BausHue BOJOpOAHON CBSI3U Ha (POPMUPOBAHHME CTPYKTYpbl U CBOMCTBA BEILECTB.
I'mpatsl u KIaTparsl.

39. DKcrnepuMeHTaJIbHbBIE J10KA3aTeNbCTBA CYIIECTBOBAHUS MEXMOJIEKYJISPHBIX B3aUMO-
neiictBuit. OGIHOCTh (PU3HMUECKON MPUPOABI BHYTPUMOJIEKYIISIPHBIX U MEKMOJEKYIISPHBIX B3a-
umosieicTBuil. [lpubnmkeHHOe omucaHue MEXMOJEKYJISAPHBIX B3aUMOJEHCTBUN KaK CYMMBbI
ANIEKTPOCTATUYECKUX, MOJIIPU3ALMOHHBIX, AUCIIEPCUOHHBIX, OOMEHHBIX B3aumoeicTBuil. IIpo-
ABJICHHE MEXMOJICKYJISIPHBIX B3aMMOJCHCTBHN B CBOMCTBax BemecTB. [lonarne o Ban-nep-
BaaJIbCOBBIX pajnycax.

40. Tepasie Tena. Kpucramimyeckoe cocrosinre. CBOMCTBAa KPUCTAILIOB.

41. T'eomerpuueckas kpucramiorpadus. Kinaccuduxanus dpopm kpucramioB. Cummer-
pust kpucramuios. Kareropuu u cuaronuu. Ilpumepsr.

42. Tunpl KpUCTAININYECKUX PELIETOK B 3aBUCHMOCTH OT IIPUPOJIbI CBA3U (KOBAJIEHTHAs,
WOHHAs, METaJUTMYecKasi, MEeXMOJICKYJIIpHbIe B3aumojericTus). [Ipumeprr. CBolicTBa BEIIECTB
C pPa3INYHBIMU TUIAMH KPUCTAININYECKUX PELIETOK.

43. Kpucramiueckue ¢popMsl. SBnenus nonumopdusma u usomopdusma. [Ipumepsr.

44. lebexTsl B KpUCTayiaX. ATOMHBIE Jle(eKThl, MpuMecHble nedekTsl. Hectexnomer-
pUYHOCTb. JIMHEeHbIe U MI0cKue 1e(EeKTHI.
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45. Kunkoctu. CpoiicTBa xuakoct. CTaTUcTHYECcKas Teopus kuakoctu. Knaccuduka-
U JKUIKOCTEH.

46. MojenbHbBIE PEIIETOYHbIE TEOPUH KUIKOCTH: «CBOOOHOTO 00bEeMa» M «BaKaHCHI».
JlocToMHCTBA U HEJOCTATKH.

47. AMopdHOE COCTOSTHHE BEIIECTBA.

48. Me3zoda3ssl.

7 IEPEYEHb HHO®OPMAIIMOHHBLIX TEXHOJIOT UM,
HUCITIOJIB3YEMBIX B ITPOIECCE OBYYEHUA

NudopManuoHHBbIEe TEXHOJIOTHH — 00ydeHHUE B 3JICKTPOHHOM 00pa3oBaTeiIbHOM cpejie ¢
LIEJIBI0 PACIIMPEHUsl 10CTyNa K 00pa3oBaTeIbHBIM pecypcaM, yBEJIMYEHHUs] KOHTAKTHOIO B3au-
MOJICHCTBUS C TpenoaBaTeieM, MOCTPOCHHUS WHIANBHYyaJbHBIX TPAEKTOPUIN MOJATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUH CTYJIEHTOB.

B o6pa3zoBarenpHOM mporiecce Mo TUCIHUILTMHE HCIOIB3YIOTCS Cleayromue nHpopMau-
OHHbIE  TEXHOJIOTHM, SBJISIOIIMECS  KOMIIOHEHTaMH  OJIEKTPOHHOH  MH(OPMALMOHHO-
obpazoBarenbHoi cpeabl BITIY:

o Odummanshsrii caiit BI'TTY;

e Cucrema 3nekTpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e Cucrema «AHTUILTarHaT.BY3»;

e DJIeKTPOHHBIE OUOIMOTEYHbIE CUCTEMBI;

e MynpTUMEIUIHOE CONPOBOXKICHHUE JICKIIUIA.

8 OCOBEHHOCTHU U3YYEHUS JUCUUIIJIMHbI UHBAJIMJAMU U JIMIAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS

[Tpu oOyueHUH JHUIl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI TIPUMEHSIOTCS a/1aIl-
TUBHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSIMH, U3JIOKEHHBIMU B pasjese
«OCcoOeHHOCTH pealin3aluyi 00pa30BaTeIbHON NPOrpaMMbl 111 UHBAJIUIOB U JIUI] C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbsS» OCHOBHOM 00pa30BaTeNIbHOM MpOrpaMMmsbl (HMCHOIb30BAHUE
CHENHANTBbHBIX y4EOHBIX MOCOOUI M MUIAKTUYECKUX MAaTEPUANIOB, CICIUATBHBIX TEXHHUYECKUX
CpeACTB O0Y4eHHUsI KOJUIEKTUBHOTO M MHIMBHUIYaJbHOTO IOJIb30BaHMS, MPEIOCTABICHUE YCIyT
accucTeHTa (MMOMOIIHHKA), OKa3bIBAIOIIETO OOYYaIOIMIMMCS HEOOXOAMMYI0 TEXHHYECKYIO TO-
MOIIb U T. I1.) ¢ Y4ETOM HHAMBHIYyaTbHBIX 0COOEHHOCTEH 00yUarommxcs.

Jnist 00y9aronmxcsi ¢ OrpaHUYCHHBIMA BO3MOXXHOCTSIMU 37I0POBbSI TIPEAYCMOTPEHBI Clie-
nyrolye (opMbl OpraHu3aluy NMeJaroruyeckoro mpouecca 1 KOHTPOIIs 3HAaHHM:

- JUTsl cTaboBUSIINX:

o0ecreynBaeTcsi MHIUBUAyallbHOE pPaBHOMEpHOE ocBelieHue He Mmenee 300 Jokc;

JUTSL BBITTOJTHEHHSI KOHTPOJIBHBIX 33JJaHUN TP HEOOXOIMMOCTH MPEIOCTABISIETCS] YBEIH-
YUBAKOLIEE YCTPOUCTBO;

3aJJaHus ISl BBITTOJHEHHS, a TAaK)Ke WHCTPYKIIMH O TOPSIKE BBITTOJTHEHUS KOHTPOJIBHBIX
3a7aHuil OOPMIISIOTCS YBETMYCHHBIM pudToM (pazmep 16-20);

- IS TIIYXHUX U C1a00CTBIIIANuX:

o0ecreyrBaeTcsl HaJMYME 3BYKOYCHJIMBAIOIIEH anmaparypbl KOJJIEKTUBHOTO I0JIb30Ba-
HUS, TIpU HEOOXOAMMOCTH OOYYarOIMMCS TPEAOCTABISETCS 3BYKOYCHIIMBAIONIAS armaparypa
WH/IMBUYaJIbHOTO M10JIb30BaHMS;

- JUTS JIHII C TSDKEJIBIMH HapYIIEHUSIMHA PEUH, TIIyXUX, CIIA0OCIBIIAIINX BCE KOHTPOJIbHBIE
3aJJaHMsl 10 YKEJIAHUIO MOTYT IIPOBOJIUTHCS B MUCBMEHHOM (hopme.

OcHoBHOH (popMOI OpraHu3alKU MEeJarorMueckoro Mnpoiecca sSBisSeTCS WHTErPUPOBAH-
HOe 00y4YeHHEe MHBAIUIOB, T.€. BCE 00YyYarOIMeCs ydaTcsl B CMEIIaHHBIX TPYMIax, UMEIOT BO3-
MOYKHOCTH TIOCTOSTHHO OOIIATHCS CO CBEPCTHUKAMM, JIETYe aIalTHPYIOTCS B COLIMYME.

9 CIUCOK JIUTEPATYPbBI U UH®OPMALIMOHHBIX PECYPCOB
9.1 JIutepartypa
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OcHoBHasi iMTEepaTypa

1. Koponbkos, /I.B. OcHoBsl Teopetnueckoii xumun. / J[.B. Koponbkos, I'.A. Ckopobora-
TOB. — M.: M3patenbckuit ieHTp «Akagemus», 2004. — 340 c. (47 3k3.)

2. Kaotpko, A.B. Xumusi TBeporo tena : yded. mocodue s CTy[., 00ydaromuxcs Mo
crert. «Xumus» / A. B. Knoteko, U. A. TIlpecnskos, 0. JI. Tpetbskos. - M. : Akanemus, 2006. -
301, [1] c. : un. - (Beicmee mpodeccuonansuoe oopazoBanue). (19 3x3.)

2. Heopranmveckas xumus. B 3 1. : yueOHuk s crya. By3oB / mox pen. 0. JI. Tperwsxo-
Ba. - M. : Akanemus, 2004. T. 1 : ®u3uKO-XMMHYECKHUE OCHOBBI HEOPTAHMYECKON XUMHUH. - 233,
[1] c. : mn. - (Beicmiee npodeccuonanbHoe 00pazoBanue). (20 7k3.)

3. ®usnueckas xumus. B 2 xu. / K. C. Kpacnos, H. K. BopoOseB, 1. H. T'ognes u ap.; mox
pen. K. C. KpacnoBa. — M.: Beicmias mikoina, 2001. — Ku. 1.: Crpoenue BemectBa. TepmoanHa-
MuKa. — 3-¢ U3, ucnp. — 511 c. (23 7x3.)

JlonoIHUTeIbHAS JTUTEpaTypa

1. [TenaTun, F0.A. ®usndyeckue METOABI UCCIICOBAHMS B XUMUU: YUEOHUK TSI CTY/1. By30B
/ 1O.A. TleaTun, JI.B. Buikos. — M. : Mup, 2006. — 683 c. (10 3k3.)

2. Ctpombepr, A. I'. ®usudeckas XuMust: y4eOHUK ISl CTYACHTOB, OOYYAIOIIUXCS 110 XH-
mudeckuM cnernuanbHocTsM /| A. I'. Ctpombepr, /1. I1. Cemuenko; moxg pen. A. I'. Ctpombepra.
— 5-¢ w3, uctp. — M.: Beicias mkona, 1999. — 527 c. (5 2k3.)

3. Xayckpodt, K. CoBpemennslii kypc obmeii xumun. B 2 1.: iep. ¢ anri. / K. Xayckpodr,
3. Koncrebn. — M.: Mup, 2002. —T. 1.-539¢., T.2-528 ¢c. (T.1 — 13 5k3., T.2 — 14 3K3.)

4. MlapyTtuna, O.K. Metoa MoneKyIapHbIX OpOUTaNiell 1 XUMHUYECKast CBsI3b: YueOHoe 1o-
cobue / O.K. lllapyruna. — bnarosemienck: M3n-so BI'TTY, 2003. — 177 c. (25 7k3.)

5. Ctpoenue BemectBa. CTpoeHHe KpUCTaLIOB: yyeOHoe nocodue / A. M. T'ony6es, A. A.
Bosnkos, U. B. Taresinuna, B. H. 'opsiueBa. — M.: U3n-Bo MI'TY um. H.D. baymana.2010 — 35 c.
OBC Jlaus.

6. OuU3NYECKUe METOMIbl HCCICAOBAHUS HEOPTAaHMYECKUX BEIIECTB: yued. rmocodue s
CTY[. BeIcII. yueb. 3aBenenuii / mof pen. A.b. Hukonsckoro. — M. : M3garenbckuii eHTp «AKa-
nemus», 2006. — 442 c. (50 3k3.)

9.2 ba3bl JaHHBIX U HHGPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Caiit o xumuwu http://www.xumuk.ru

2. Kararnor o6pa3oBatebHBIX HHTEpHET-pecypcos http://www.edu.ru

3. DnekTponHast 6ubnmoreka mo xumuu http://www.chem.msu.su/rus/elibrary/

4. TTopran Hay4HO#1 anekTponHo oudanoteku http://elibrary.ru/defaultx.asp

9.3 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHOMI
cetu «UHTEpHET»
1. Polpred.com O630p CMU/Cnpasounuk https://polpred.com/news
2. OBC «¥Opaiit» https://urait.ru
10 MATEPHAJIBHO-TEXHUYECKAS BA3A

JUis TmpoBeleHHsl 3aHATUM JIEKIMOHHOTO THUIIA, TPYNIOBBIX W HWHAWBHyaJbHBIX
KOHCYJIbTAIMi, TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTECTalluN MCIIONIB3YIOTCS ay IMTOPUH,
OCHaIEHHBIE Y4eOHOI MeOelblo, ay TMTOPHOU JOCKOH, KOMIIBIOTEPOM(PaMH) C YCTaHOBJIEHHBIM
JIMIIEH3UOHHBIM CHELHAIU3UPOBAHHBIM  MPOTPAMMHBIM OO€CTedeHneM, KOMMYTAaTOpPOM JUIs
BBIXOJJa B OJEKTPOHHO-OMOJMOTEUHYIO CHCTEMY | ANIEKTPOHHYI0 HH(OPMAIMOHHO-
obOpazoBatenbHyto cpexy bITIY, MyapbTHMEIUHHBIMH TPOEKTOPAMHU, SKCIO3HIIMOHHBIMU
9KpaHaMH, Y4eOHO-HAIJISIIHBIMU MOCOOMSAMU (TaOIHUIIbl, MyJIbTUMEIUIHBIE NTpe3eHTauu). s
IIPOBEJEHUS MPAKTUYECKUX 3aHATHH TaK)K€ UCTIOIb3YETCS:
Aya. 219 «A». JIaGopaTopusi XMMHU4€CKON TE€XHOJIOTHH
Cron naboparopusiii 2-mect. (12 mrT.)
Cryn (24 mr.)
Cron npenogasatens (1 mrt.)
Cryn npenogasarens (1 mr.)
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[Trorutp (1 mt.)
AynutopHas nocka (1 mT.)
KomnbioTep ¢ ycTaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIEUATU3UPOBAHHBIM TPOTrPAMMHBIM OOecrie-
yeHueM (3 mr.)
8 - moproBelii KOoMMyTaTop D-LINK s Bbixoga B 3JIEKTPOHHO-OMOJIMOTEUHYIO CHCTEMY H
3JICKTPOHHYIO MHGOpMAIIMOHHO-00pa3zoBarenbHyto cpeay BITIY (1 mT.)
Mynberumenuitabiid npoektop SHARP -10 X (1 mt.)
[TpunTep nazepubiii K<CANONy (2 mT.)
DKCIMO3UIMOHHBIN 3KpaH (HaBecHOM) (1 mT.)
SAMP-cnekTpomeTp Hu3Koro paspemenus «Caud Tpak» (1 mr.)
Becer GF-300 (1 mT.)
Becst Topcuonnsie BT-100 (1 mT.)
Bucko3umerp (4 mir.)
HNonomep (3 miT.)
Konaykromerp annon-4120 (3 mr.)
K®K-2 (1 mr.)
JIrokcemep (1 mmt.)
Memanka marautHas [1-3-6100 (2 mrt.)
Monynb «Tepmudeckuii ananu3z» (3 wr.)
Monynbs «Tepmoctar» (3 mT.)
Monynb «YHUBEpcaabHbIA KOHTposiep» (3 1miT.)
Monynb «9nexTpoxumus» (3 1iT.)
Monynb yHUBepcaabHbIN (6 1IT.)
Habop cur KII-131(1 mr.)
[Tonspumerp (1 mrt.)
[Torentmomertp (1 mit.)
Lentpudyra nadboparopnas OITH-8 (c poropom) (1 mirt.)
[lITaTuB As1s 3AEKTPOIOB (2 1IT.)
Okcukarop ¢ kpaHoM (1 mT.)
Monynb «ObmenadopaTopHslit» (1 miT.)
Cnextpodoromertp (1 mt.)
Crnekrpoporomerp KOK-3KM (1 mit.)
Kowmmiekt apeometpos (1 mit.)
Metponowm (1 mrT.)
MocT peoXopHbIN ¢ COCYAO0M
Tepmocrtar TC-1/80 CITV (1 mr.)
Y4eOHO-HarIAIHbIE TIOCOOHS - CIIaiiIbl, TaOIHIIbI, MyJIbTHMEINIHBIC TPE3SHTAIMH IO JUCIHU-
irHe « CTpoeHHe BEIecTBay
HITaTtuBsl U1 TPOOUPOK, HarpeBaTeNbHble MPUOOPHI, TabopaTopHas mocyaa
XUMHUYECKUE PEAKTHBBI TI0 TEMATHKE JJAO0OPAaTOPHBIX padoT
CamocrosTenbHas paboTa CTYAEHTOB OPraHU3yeTCs B Ay TUTOPUIX OCHALICHHBIX KOMIIb-
IOTEPHOW TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIEHYIO CPEIy BY-
3a, B CIIEIMATIM3UPOBAHHBIX J1a00paTOpUsX MO JUCHUIUIMHE, a TAKXKE B 3aj]ax JOCTyIa B JIOKAJIb-
Hyto cetb BI'TIY, B maboparopun rncuxosiaoro-negarorndyeckux UCCiael0BaHuM U JIp.
JIMueH3noOHHOE MTPOrpaMMHOE oOecrieueHue: OornepalMoOHHbIE CUCTEMbI ceMeiicTBa
Windows, Linux; oducusie nporpammer Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3paborunk: XXuakos B.B., kanauaaT XuMU4ecKiX HayK, TOIEHT KadeIpbl XUMHUU.
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11 JINCT UI3SMEHEHU U JIONOJHEHUI
YT1Bepxaenue usmeHeHuii u nonosHenuit B PIIJI nas peanuzanuu B 2020/2021 yu. r.
PIIJ] ob6cyxnena u ogobpena st peanuzanuu B 2020/2021 yu. 1. Ha 3acenanuu Kadeapsl
xuMud (mpotokoi1 Ne 9 ot «11» urons 2020 r.). B PIIJ] BHeceHb! creayroniue u3sMeHeHus U J10-
MOJIHEHHUS:
B pabouyto nmporpaMmy BHECEHBI CIICTYIOIINE U3MEHEHUS U JOMOTHEHUS:

Ne usmenenus: 1
No cTpaHHIIBI ¢ UBMEHEHUEM: TUTYJIBHBIN JTUCT

Uckmounts: MUHUCTEPCTBO HAYKU U | Brmiounts: MUHUCTEPCTBO ITPOCBE-
BBICIIIEI'O OBPA30OBAHMS POCCHIA- IEHM S POCCUMCKOM ®EJEPALIMU
CKOU ®EJIEPALIMU

Yr1Bepxnenue usmenenuii B PIIJ1 nas peanusanuu B 2021/2022 yu. r.

PIIJ] mepecmoTpena, obcyxaeHa u ogoOpeHa s peanmsanuu B 2021/2022 yueGHOM TOIY
Ha 3aceqannu Kadeapsl xumuu (mpotokorn Ne 7 ot 14 anpenst 2021 1.).

B pabouyto nmporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOJHEHUS:

Ne n3menenus: 2
No crpanuiipl ¢ u3MeHeHueM: 33

HckmrounTh: Bxirounts:

B nynkT 9.3:
OBC «tOpaiit» https://urait.ru/

YT1Bep:kaenue usmenenuii u nonojHenuii B PILJL noas peanusauuu B 2022/2023 yu. r.

PII/] nepecMmoTpeHa, oOcyxieHa u ogoopena s peanu3anuu B 2022/2023 yye6HOM roay
Ha 3acelannu Kadenpsl xumuu (mpotokos Ne 8 ot 26 mas 2022 r.).

B pabouyto mporpaMMy BHECEHBI CIICAYIONINE U3MEHEHUS U TOTIOTHEHHUS:

Ne usmenenus: 3
Ne crpanutsl ¢ m3menenuem: 33

13 nmyHkTa 9.3 HCKIIIOUUTH: B nyHKT 9.3 BKIIOYHTE:
1. Polpred.com O630p CMU/CrnipaBo4yHuK 1. Hay4Hnas anekTpoHHast OMOImoTeka
(http://polpred.com/news) eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)

2. 9BC «Jlaub» (http://e.lanbook.com)

YrBep:knenue uzmenenuii u gonojgHenunii B PINJI nus peanuzauuu B 2022/2023 yu. r.

PIT/I nepecMoTpena, oOcykaeHa u ogodpeHa Juist peanuzanuu B 2022/2023 yyeGHOM roy
Ha 3aceianuu Kadenpsl xumun (mpotokos Ne 1 ot 14 centsops 2022 r.).

B paGouyto mporpaMMmy BHECEHBI CIIEAYIOLINE U3MEHEHUS U IOTIOIHEHUS:

Ne n3menenus: 4
Ne crpanuns! ¢ m3menennem: 32-33

B pa3gen 9 BHeceHBI U3MEHEHHS B CIIMCOK JINTEPATYpPhI, B 0a3bl JaHHBIX U HHPOPMAIIMOHHO-
CIIPaBOYHBIE CUCTEMBI, B DJIEKTPOHHO-OMOIMOTEUHBIE pecypChl. YKa3aHbl CCHUIKH, 00eCIieunBa-
IOIIHME JIOCTYI O0YYaroIUMCs K AJIEKTPOHHBIM YYeOHBIM U3JaHUAM U JIEKTPOHHBIM 00pa3oBa-
TenpHbIM pecypcam ¢ caiita PI'BOY BO «BI'TIV».
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https://urait.ru/
http://рolpred.cоm/news
(http:/e.lanbook.cоm
https://elibrary.ru/defaultx.asp

Yr1Bepxaenue usMmeHenuii u qonoanedui B PII/I nus peanusanmun B 2023/2024 yu.r.
PII1 nepecmoTpeHa, obcyxaeHa u ogoopena ans peanusanuu B 2023/2024 yyeGHOM roay Ha
3acenanuu kadeapsl Xumuu (mpotokos Ne 9 ot 28 utonst 2023 1.).

YTBep:xkaenne usmenenuii u nonojHenuit B PILJI s peanuzanuu B 2024/202S yu. r.
PIIJ] mepecmoTpena, obcyxaeHa u ogodpeHa s peanusanuu B 2024/2025 yyeObHOM ro-
Iy Ha 3acefannu kadeapsl xumun (mpotokoi Ne 8 ot 30 mast 2024 r.).
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