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ABSTRACT

Specialist’s degree in 04.05.01Fundamental and Applied Chemistry

Specialization“Medical Chemistry”

Coursetitle:" " Structure of Matter with basis of quantum chemistry ".

Basic part of Block 1, 6 credits.

Instructor: Kapustina.A.A.

At the beginning of the course a student should be able to:

-ability to abstract thinking, analysis, synthesis (GC-1);

-possession of skills of chemical experiment, synthetic and analytical methods
of preparation and research of chemical substances and reactions (GPC-2);

- willingness lead the team in their professional activities, tolerant to perceive
social, ethnic, religious and cultural differences (GPC-8);

-the ability to conduct scientific research on the subject and have formulated
new scientific and applied results (PC-1);

-possession of skills of using modern equipment for scientific research (PC-
2).

Learning out comes:

- possession of a system of basic chemical concepts and methodological
aspects of chemistry, forms and methods of scientific knowledge (PC-3);

- ability to apply basic laws of natural science in the discussion of the results
(PC-4).

-ability to perceive, to develop and use the theoretical foundations of
traditional and new sections of chemistry in solving professional problems (GPC-
1);

Course description:

Structure of Molecules, energy characteristics of molecules. Electric and
magnetic properties of molecules and their relationship with the structure.
Theoretical and experimental methods for the determination of molecular structure.
Intermolecular interaction. Liquid, solid and gaseous state of matter.

Main course literature:

1. Butikov E.I.,, Kondrat'ev A.S., Uzdin V.M. Fizika dlya uglublennogo
izucheniya: tom 3. Stroenie 1 svojstva veshchestva [ Physics for in-depth study:
Volume 3] -M.: FIZMATLIT, 2010.-336 p.( Electronic resource). (rus) — Access:

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_
lan/data_1an+%285536%29.xml&theme=FEFU

2. Vener M.V. Stroenie molekul i1 osnovy kvantovoj himii [The structure of

the molecules and the foundations of quantum chemistry].-M.: Izd-vo
Moskovskogo gorodskogo pedagogicheskogo universiteta.-2010.-90 p. (rus) —
Access:



http://lib.dvfu.ru:8080/1ib/item?id=IPRbooks:IPRbooks-26626 &theme=FEFU

3. Eremin V.V., Borshchevskij A.Ya. Osnovy obshchej i fizicheskoj himii
[Fundamentals of general and physical chemistry].- M.: Izdatel'skij Dom
“Intellekt”, 2012. — 848 p. (rus) — Access:

http://lib.dvfu.ru:8080/search/query?term_1=%D0%95%D1%80%D0%B5%
D0%BC%D0%B8%D0%BD+%D0%92.%D0%92.,+%D0%91%D0%BE%D1%80
%D1%89%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9+%D0%90.
%D0%AF.&theme=FEFU

4. Gribov, L.A. Ehlementy kvantovoj teorii stroeniya i svojstv molekul
:uchebnoe posobie [Elements of the quantum theory of the structure and properties
of molecules: a tutorial].-Dolgoprudny: Intellekt, 2010.- 310 p. (rus) — Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:741139&theme=FEFU

5.Holand A. Molekuly 1 modeli. Molekulyarnaya struktura soedinenij
ehlementov glavnyh grupp [Moleculesand models. The molecular structure of
compounds of elements of main group].- per. s angl. G. V. Girichev, N. L
Girichevj. M.: Krasand, 2011.-382 p. (rus) — Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:404799 &theme=FEFU

6. Cirel'son V. G. Kvantovaya himiya. Molekuly, molekulyarnye sistemy 1i
tverdye tela (ehlektronnyj resurs) : uchebnoe posobie dlya vuzov [Quantum
Chemistry. Molecules, molecular systems and solids (electronic resource): a
manual for schools]. -M.: BINOM. Laboratoriya znanij, 2014. — 522 p. (rus) —
Access:

http://www.studentlibrary.ru/book/ISBN9785996323623.html

7. Golubev A.M., Volkov A.A., Tat'yanina I.V., Goryacheva V.N. Stroenie
veshchestva. Stroenie kristallov : ucheb.posobie [Structure of Matter. The structure
of crystals: textbook]. - M.: 1zd-vo MGTU im. N.Eh. Baumana, 2010. -35 p.

(rus) — Access:

http://www.studentlibrary.ru/book/bauman_0064.html

8. Kalashnikov, N.P., Kozhevnikov N.M., Kotyrlo T.V. Praktikum po
resheniyu zadach po obshchemu kursu fiziki. Osnovy kvantovoj fiziki. Stroenie
veshchestva. Atomnaya 1 yadernaya fizika (Ehlektronnyj resurs) : uchebnoe
posobie [Workshop on solving problems in general physics. Fundamentals of
quantum physics. Structure of Matter. Atomic and nuclear physics (electronic
resource): a tutorial].- SPb. : Lan', 2014. — 238 p. (rus) — Access:

http://e.lanbook.com/books/element.php?pll_1d=49468

Form of final knowledge control: exam.




AHHOTanMs K pado4eil mporpaMMe JUCHHUILTHHBI
«CTpoeHue BemecTBa ¢ 0CHOBAMU KBAHTOBOW XUMHUM

PabGouass mnporpamma yueOHOM aucuUIUIMHBL «CTpoeHHE BellecTBa C
OCHOBaMH KBaHTOBOW XMMHUW» TpeAHA3HAYEHA IS CTYJEHTOB, OOYYAIOIIMXCS T10
cnenuanbHocT  04.05.01 «@PyHmameHTalIbHAsT W NOPUKIAAHAS — XUMHSD,
crienranu3anus «MeauIuHCKas XUuMUs.

Bxonutr B 0a3zoByto wyacth yuebHoro miana: b1.5.09.08. TpynoemkocTsb
JUCIUIUIAHBI 6 3a4eTHBIX eauHuIl (216 vyacoB). JluciumiarnHa BKIOYaeT 72 4acoB
JeKuuid, 54 yaca npakTuuecKkux 3aHATUN U 90 4acoB caMOCTOSTENbHONU pabOThI, U3
KOTOpbIX 54 yaca 0TBOAUTCS HA SK3aMeH. Peanuzyercs B 6 u 7 cemecTpax.

[Ipu pa3zpabotke paboueld mporpaMmbl Yy4€OHOM AUCIUIUIMHBI UCIIOJb30BaHbI
denepanbHBI  TOCYIApCTBEHHBIH  OOpa30BATENBHBIA  CTaHIAPT  BBHICIIETO
oOpazoBanus no crneuunanbHocTd 04.05.01 «DyHgameHTanpHas W MPHUKIaIHAS
XUMUSIY, crierann3anus «MeauinHcKas XuMHUs.

HMucuuminHna «CTpoeHHe BellecTBA C OCHOBAMHM KBAaHTOBOM  XUMHM
OMMUpaeTCsl HAa 3HAHUS, YMEHHMS M HaBBIKM, YCBOCHHbIE NpPHU M3YyUYEHUM TaKHX
TUCUUIUINH, Kak «Heopranuueckas xumus», «Puzukayn, «Duznyeckas Xumus»,
«Opranuyeckas xumus». ColepkaHue AUCIHUIUIMHBI OXBAThIBACT CIIEIYIOUIUI
Kpyr' BOIIPOCOB: T€OPUU CTPOEHHUS aTOMOB U MOJIEKYJ, arperaTHOE COCTOSIHUE
BEILIECTBA, B3aMMOCBS3b CTPOCHHMS U CBOWCTB BEIIECTBA, METOAbI pacueTa u
YCTAHOBJICHHS CTPOCHUSI MOJIEKYJI, BHYTPUMOJIEKYJISIPHOE JIBUOKEHUE.

3HaHUs, MOJYyYEHHbIE MPU HU3YUYECHUHM JUCUHUIUIUHBI « CTpOCHHE BEIleCTBa C
OCHOBaMH KBaHTOBOW XHMMHHU » HCIONB3YIOTCA MPU U3YUYECHUU TAKUX JAUCLMIUINH,
kKaKk  «@Pusnueckas  xumus», «Duszuyeckue - METOJbI  UCCIEIOBAHUS,
«HuzkoMoneKkyyisipHble  OMOPEryjasTopb»,  MPU  BBIIOJHEHWH  HAY4HO-
HCCJIeI0BATENbCKONU PaboThI.

Hean: dopmupoBanne y CTYIASHTOB 3HAaHWW 00 OCHOBaxX CTPOCHHUS
BEILIECTBA, METOJIaX €ro SKCIEPUMEHTAIBHOTO M TEOPETHUYECKOr0 HU3YUYEHUs,
B3aMMOCBSI3M CTPOCHUS M CBOWCTB XHMHYECKUX BEMIECTB, (HOPMHUPOBAHUE
XUMUYECKOTO MBIIIJICHUS], YMEHHUS UCIOJIb30BaTh IMOJIyYeHHbIE 3HAHUS B
npoecCUOHANbHOM eI TEIbHOCTH.

3agaum:

1.ChopmupoBaTh 3HAHUS TEOPETHUYECKUX OCHOB YYEHUSI O CTPOCHHUU
XUMHUUYECKUX YaCTHII.

2. CdopmupoBath yMEHHE WCIONB30BaTh CBOWCTBA BEMIECTB IS
YCTaHOBJICHHSI IX CTPOCHHUSI M peIiaTh OOpaTHYIO 3a/1a4y.

JUist  OCBOEHMS JTaHHOW JIMCUUIUIMHBI Yy  CTYACHTOB JOJDKHBI  OBITh
c(hopMHUPOBAHBI CIIEIYIOUIUE TPEIBAPUTETbHBIE KOMIIETECHIUU:

-CIIOCOOHOCTH K a0CTPaKTHOMY MBIIUICHUIO, aHanmu3y, cuHTe3y (OK-1);



-BJIAJICHUE HaBbIKAMU XHWMHYECKOTO 3KCIEPUMEHTa, CHUHTETUYECKHUMH U
AHAIMTUYECKMMU METOJAMHU IIOJIyYEHHS U UCCIEAOBAHUSA XUMHUYECKUX BEILECTB U
peaxuuii (OIIK-2);
-TOTOBHOCTb PYKOBOJMTH KOJUIEKTUBOM B c(epe cBoed  npodeccHoHaIbHON
NEATEIbHOCTH,  TOJIEPAHTHO  BOCIPUHUMATH  COLIMAIbHBIE,  3THUYECKHE,
KoH(eccuoHanbHbIe U KyNnbTypHble paznuuus (OI1K-8)
-CIIOCOOHOCTh MPOBOJUTH HAYYHBIE HCCIAEAOBaHUSA MO CHOPMYINPOBAHHON
TEMAaTHKE U MOJIy4aTh HOBbIE HAYUHbIE U TpUKIaAHbIe pe3ynbTarsl (I11K-1);
-BJIaJICHAE HaBbIKaMH MCIIOJIb30BAaHUS COBPEMEHHOM aIapaTypbl IPHU MPOBEACHUN
Hay4HbIX uccienoBanuit (ITK-2).

B pesynbrare n3ydeHus AAHHON AMCLMIUIMHBI y CTYAEHTOB (POPMHUPYIOTCS
crenyromue oomenpodeccuoHaabHble U TPodeCcCHOHATEHBIE KOMIETEHITHH:

Kon u Jranbl GOPMUPOBAHUS KOMIIETEHIIUU
(opmympoBka
KOMMEeTEeHIUH
I1K-3 3Haer OCHOBHBIE ATaIlbl 1 3aKOHOMEPHOCTH PAa3BUTHS
BJIaJCHUE CUCTEMOU XUMHYECKON HAYKH.
(bynmamenTanbHbIX _ | Ymeer COCTAaBUTBH MPEICTABICHUS O CUCTEME (DyHIAMEHTATBHBIX
XAMHYCCKAX TOHATAN XUMHYECKUX TOHATHI M METOIOJOIHYECKHX aCIIEKTOB
U METOJ0JIOTHYECKIX UMMM,
ACTICKTOB XHMMHUH,
(bopMami 1 Bnageer | dbopmamu 1 MeTOIaMU HAYYHOTO TTO3HAHUS,
METOJAMH HAYYHOTO MPEACTABIATE HX POIb B 0011e06pazoBaTeIbHON
1} MOHAIILHOU MOATOTOBKE XUMHUKOB.
R — podeccro Oif TTOATOTOBKE 0
[1IK-4 3Haer OCHOBBI TE€OpUH (PYHJAaMEHTAIBHBIX Pa3IeioB
CIocoOHOCTD XMMHYECKON HAYKH, IPEXKIE BCEr0O HEOPraHMYECKOM,
IPUMEHSATH OCHOBHBIE AHATUTUYECKOM, OPTAaHINYECKOH, PU3NIECKOM XUMHH.
€CTECTBEHHOHAYYHbIE 3Haer TECOPECTUUCCKHUE OCHOBBI CTPOCHUSA XUMHUYCCKUX
3aKOHBI TIPH BEIIECTB U COBPEMEHHBIE METObI UX U3YUCHHSI.
00CYKICHHH YmMmeer IPUMEHSATH TEOPETUYECKHE 3HaHUS B (PyHIaMEHTAIbHBIX
ITOTYy4CHHBIX pazaenax XMMUYEeCKOM HayKu, B TOM YHCIIE B 00J1acTH
pe3yIbTaTOB CTPOECHUSI XUMUYECKHUX BEILIECTB, JJIs1 BBIITOJTHEHUS
po¢eCCUOHANBHBIX 33]1a4 M MPU 00CYKIACHUU
MOJIY4EHHBIX PE3yIhTaTOB
Brnageer | cmocoOHOCTHIO yCBaMBaTh HOBBIC 3HAHUS B
(GbyHIIaMEHTaIbHBIX pa3/esiax XUMUYECKON HayKu 1
MPUMEHSITh UX TPU 00CYKICHUH MMOTYICHHBIX
pe3yJIbTaToB.
3HaeT TeopeTnueckre OCHOBBI TPAAUIIMOHHBIX Y HOBLIX Pa3lIeIOB
OIIK-1
XUMHH
CHOCOOHOCTHIO
YMeeT BOCHpI/IHI/IMaTB, Pa3BUBATHL U UCIIOJIB30BATh TCOPECTUICCKUC
BOCTIPUHUMATH,
OCHOBBI TPAAWUIIMOHHBIX 1 HOBBIX Pa3Ji€IOB XUMUU IIPU
pasBUBaTh u PacCMOTPEHUH CTPOSHHUSI AaTOMOB M MOJICKYJT
HCIIONIB30BATh Bnaneer | CnocoGHOCTBIO BOCIIPUHUMATH, Pa3BUBATH M MCIIOIb30BATh




TeOpeTquCKI/Ie TCOPCTUYCCKUC OCHOBBI TPAAUIIMOHHLIX U HOBBIX pa3JCiiOB
OCHOBBI XUMUH IIpU O6cy)KZ[eHI/II/I CTPOCHUA aTOMOB U MOJICKYJI
TPaTUIIHOHHBIX u
HOBBIX paszienos
XUMHHU TIPH PEIICHUU
poeCCHOHATBHBIX

3aaad

Jnis popMupoBaHUs BbIIEYKAa3aHHBIX KOMIIETEHLIUN B paMKax JUCIUILTAHBI
«CTpoeHure BellecTBa C OCHOBAMM KBAHTOBOW XMMUU » IPUMEHSIOTCS CIETYIOLINE
METO/Ibl AKTUBHOT'O/MHTEPAKTUBHOTO OOYy4Y€HHUs: JEeKIHMH-Oeceqpl, MpoOiIeMHbIe
JIEKLIMU, TPYIIIOBOM pa300p CUTYallMOHHBIX U PACUETHBIX 3a/1a4.

I. CTPYKTYPA U COJIEP’)KAHUE TEOPETUUYECKOHN YACTHU KYPCA
(72 gaca)

Moayas 1. OCHOBbI KBAHTOBOH XMMHHM M KBAaHTOBOM Mmexanuku (36
yacoB).(6 cemecTp)

Paszaea 1.  OcHoOBHBIE  MOCTYJATBI KBAHTOBOM  MeXaHUKH.
MartemaTu4yeckuii annapar KBaHTOBoii MexaHuku. IIpocreiimme 3agaum (18
4acoB).

Tema 1. BoanoBasi pynkuus, cocrosinue (4 yaca).

BeposTHOCTP ~ HaxOXIEHWsS ~ KBAaHTOBOM  CHUCTEMBl B DJIEMEHTE
KOH(UTypallMOHHOTO MpocTpaHcTBa. [LIOTHOCTH BEPOSATHOCTH HAXOXKIEHUS
KBaHTOBBIX YACTHUIl B MPOCTPAHCTBE. Y CJIOBHE HOPMHUPOBKH BOJTHOBOW (DYHKIIUU.
TpeboBaHus K BOJTHOBOM (hYHKITUH.

Tema 2. ®opmaiu3M KBAHTOBOI MEeXaHHUKH, ONlepPaToOpsbI (2 yac).

Omnepatopsl ¢puznveckux BenudrH. COOCTBEHHBIE 3HAYECHUS] U COOCTBEHHBIE
dynkiun oneparopoB. CrekTp omneparopa. BeIpokaeHHbIE COCTOSIHUSI, KPATHOCTh
BbIpokneHus.  Cpennee  3HadeHwe — (u3MuUecKoM  BenuuuHbl.  [IpuHimn
cynepno3unuu  cocrossHuil.  [lpunumun  Heompenenennoctu  ['eitzenbepra.
CoOTHOIIEHUST HEONPEIETEHHOCTEN 111 KOOPAUHATHI U UMITYJIbCA.

Tema 3. YpaBuenue lllpeaunrepa (2 yac).

VpaBuenue Ipeaunrepa. CramumonapHsie cocTosiHuA. (CranroHapHOE
ypaBHeHue Illpenunrepa. OOumii BUJ raMuiIbTOHMAaHA MOJIEKYJbl. OCHOBHOE
COCTOSIHUE.

Tema 4. IIpuOauxeHHbIE METOAbI PELICHUS] KBAHTOBO-MEXAHUYECKHUX
3aaa4 (2 yac).

Bapuannonnsii  npuHnun. Bapuanumonueii  meron  Putma.  Teopus
BO3MYILICHUM.

Tema 5. IIpocreiimne 3ajaun KBAHTOBOI MexaHUKH (4 yaca).

Pemienne ypaBnenus lllpennHrepa mis 4acThnbl B NOTEHUHUAIBHOU SIME C
OECKOHEYHO BBICOKMMH CTEHKAMHU (SHEPreTUYECKHE YPOBHH, BOJTHOBas (HYHKIUS
YaCTHULbI, IJIOTHOCTh BEPOSITHOCTH HAXOXKIAEHUS YACTHULIBI B IPOCTPAHCTBE MEXKIY



cTeHkamu). YacTuia B MOTEHIIMAIBHOM suKe. Mozenb CBOOOAHBIX 3JIEKTPOHOB
JUISL CONPSIKEHHBIX MOJIMEeHOB. TyHHENbHBIN d(PdeKT.

Tema 6. BoainoBasi pyHkuusi aroma Boaopoaa (4 uaca).

["amunbTOHMAH BOAOpOJONON0O0HOTO aroma. PazneneHue mnepeMEHHBIX.
Panunanvnas  ¢ynkuus.  Cdepuueckue  rapmonuku. KBaHTOBbIE — yHCIa
BOJIOPOJIONIOIO0OHOTO  aTOMa. Y3JIOBblE TOYKHM U Yy3JI0BbIE€ TOBEPXHOCTH.
Papnanbnas byHKIMS pacrpeeneHus. DHEPreTuIecKre YPOBHHU
BOJOPOI0NI01000r0 aToMa.

Pasznen 2. MHOr03/1eKTPOHHBIN aTOM; MPUOJIMKEHHbIE METOAbI pPellleHusl
KBaHTOBO-MexaHu4eckux 3aaa4 (10 yacoB).

Tema 1. MHOr03/1eKTPOHHBIN aTOM (2 4ac).

["aMmIbTOHMAH MHOTORJICKTPOHHOTO artoMma. [IpubimkeHne He3aBUCHMBIX
gacTull. O(QeKTuBHBIM MOTEHIMAA. MeToJ CaMOCOTJIaCOBAaHHOTO  TIOJIA.
VYpaBuenus: XapTpu. JHEPrusi B METOAE XapTPH.

Tema 2. Metoa Xaptpu-®oxa (4 yaca).

AHTHUCUMMETPUYHOCTh 3JEKTPOHHOW BOJHOBOM (yHKIMU. CHUH-OpOUTANb.
Herepmunant Crnerepa. YpaBHenusi Xaptpu-Doka. OCTOBHBIN, KYJOHOBCKHH M
oOMeHHbI uHTerpansl. [Ipupona oOMenHoro B3aumopeiicTBusi. OOmas cxema
peueHus YpPaBHECHUU Xaptpu-Doxka. [TonsATus OTPaHUYEHHOTO 151
HeorpaHmyeHHoro Merona Xaptpu-Doka. [IpubnuxeHue LEHTPATBHOTO TOJIA.
Knaccudukamus AO. dusmyeckuii cmpicn opbutanein Xaprtpu-Doka. Teopema
Kynmanca.

Tema 3. DuekTpoHHasi KoppeJsinus (2 4ac).

Metoapl y4eTa KOPPENSIIMOHHONW DSHEPTHHU: METOJ KOH(PUTYPAIMOHHOTO
B3aUMOJICHCTBUSI, METOJ| CBA3AHHBIX KJIACTEPOB, METOJ TEOPUM BO3MYIICHUMN
Mennepa-ITneccera, o01ire NPUHIMIIBI U CPABHUTENIbHAS XapaKTEPUCTHUKA.

Tema 4. Teopusi yHKIMOHAJIA IVIOTHOCTH (2 4ac).

Teopema XoouOepra-Kona. IlonmHas d2Heprusi KBAHTOBOM  CHCTEMBL.
[IpencraBnenne kuHeTnueckod oHHepru B TOII, opburtanu Kona-I1Isma.
OOMeHHBIe W KoppensiuoHHble ¢GyHKImoHabl. [Ipubmmxenus LDA u GGA.
['ubpuiHbIe PYHKIIMOHAIBI.

Pa3nen 3. KBanroBasi XumMusi MOJIEKYJ M TeOpHUsl XUMHYeCKOil cBsizu (4
yaca).

Tema 1. 'aMuIbTOHMAH MOJIEKYJIBI (2 Yaca).

[Mpubmmxkenne bopua-OnnenreiiMepa. DJIEKTPOHHAs BOJHOBAas (PYHKIIHSL.
Kputepuit npumennmoctu npubnmxennus bopHa-Ornrmnenreiimepa.

Tema 2. Metoa MoJieKyJISIPHBIX OpOuTaJei (2 yaca).

[Mpubmmxkenne MO JIKAO. VYpaBuenuss Pyraana. Merox Pyraana nHa
npuMepe MOJeKyJbsl Bogopona. OOpa3oBaHHE CBA3BIBAIOIICH U Pa3phIXJISIONICH
MOJIEKYJIIpHBIX —opOutaneil. Pacnpejenenue 5>JI€KTPOHHOM TUIOTHOCTH IS
MOJICKYJISIPHBIX CBSI3BIBAIOIIEH M pa3pbIXJisronied opoOutaneit mosekynbl Ho.
3aBUCHUMOCTh  MOJHOM, KHHETUYECKOW M  MOTEHUHUAIBHOW DJHEPrUi  OT
MEXKbAIEPHOIO pacCTOAHUS B MoJieKyJie Hy.

Paznen 4. IloBepxHocts mnorenuuajabHo 3Heprum (IIMIJ); mytm mn
JHEPreTUKa XUMH4YEeCKoil peakuuu (44aca).



Tema 1. IloBepXHOCTH NOTEHIIUAJIBbHOM 3HEPTUM (2 Yac).

[TorenuuanbHas »SHeprusi JAByXaTOMHOW Mouiekyidbl. [lonsarue TIID.
Cranuonapusie Touku II13. I'eccuan. Koopaunara peakuuu. [1yTe MUHMMaTBHOM
sHeprun. CennoBas Touka. [lepexogHoe cocTosiHue. DHEPrus aKTUBALUU.

Tema 2. KosieOanus moJieky (2 gac).

Mopgens TrapMOHMYECKOTO  OCHWIUIATOpPAa 1 MOJeKyabl. CuiioBbie
NOCTOSIHHbIE. YacTOThl HOPMaJIbHBIX KOJIEOAHUN. DHEPrusi HYJIEBbIX KOJIeOaHUI.
Pacuer TepmoamHaMuueckux QyHKITHIMA.

Moayas 2. Ctpoenue Bemectna (36 yacos). (7 cemectp)

Pasznen 1. Beenenue. Knaccuyeckne U KBAaHTOBO-MeXaHUYeCKHE TEOPHU
CTPOEHUS MOJIeKY.JI. (8 uac.).

Tema 1.Teoperudyeckne OCHOBBI Y4eHHS O CTPOCHHH XUMHUYECKHX YaCTHIL

Pabotel ®panknanna, Kynepa, Kexyne, A.M. bytaepona. (14ac.).

Tema 2.0CHOBBI COBPeMEHHOM TeOPUM XUMH4YECKOro cTrpoenus (14yac.).

[ToTennmanbHas kpuBasi. PaBHOBecHoe cocTosiHue. OHeprus (MojHas u
JUCCOIMAIMKI ) MOJIEKYJIbl. THTeprpeTalysi HanpaBI€HHOCTH XUMHUECKUX CBSI3EH.

Tema 3. Teopusi oTTAJIKUBAHUS 3JIEKTPOHHBIX Nap BAaJEHTHOH 000109KH
(4 4yac.), B TOM umncJie ¢ ucnoab3oBanue MAQO —npodaemHasn jgekuus (2 yaca).

OcHoBHble mnoJiokeHUsT Teopur ['wnecnu. Ilpumenenwe Teopum st
ONPENEIICHUS] TEOMETPUUECKOTO CTPOEHUS MOJIEKYI.

Tema 4. IlpubamkeHHble MeETOAbI PpPeELICHUS BOJHOBOIO YPaBHEHUA
(3uac.).

['eTeponyxkiieapusie 1Byxatromubie MoJieKyiabl B MO JIKAO. Pacuer sneprum.
[Toctpoenue sHepretuyeckux auarpamMm. CHUMMETpUST MOJEKYJSPHBIX CHUCTEM.
ToueuHble Tpynmbl CUMMETpUM MoJieKysl. [lpencraBienunss W XapakTepbl
MPEACTAaBICHUN TOYeYHBIX rpymnim. HMcnosib3oBaHHE CHUMMETPUU MOJEKYH s
MOCTPOEHUSI MOJIEKYJIIPHBIX OpOuTanei

MHuoroaromusie MoJieKyJibl B Metosie MO. IloHsiTHE O AEIOKAIN30BAHHBIX U
nokanu3oBaHHbIX MO. SIBieHue BHyTpeHHero BpaimieHus. [loTeHuuanbHbIe
oapbepbl. KoHpopmepsl.

Pasnen 2. I'eomerpust MoJieKyJl. JHepreTu4ecKas XapaKTepUCTHKA
MoJIeKYyJI. (6uac.).

Tema 1. Coxpanenue opOMTAIBLHON CHMMETPUH B XUMHYECKUX PeaKIUAX
(2uac.), B Tom unciie ¢ ucnojn3opanue MAQ —npoodJiemHas jgexkuus (2 yaca).

[Tpunuun Byneopna u [N'oddmana. [lepunmknuueckue peaxiuu. Cymnpa- u
AHTapaIriOBEPXHOCTHBIE PEAKLINH.

Tema 2. Meronx MO XwkkeJs (24ac.) , B TOM YHCJIE ¢ UCIOJb30BAHHE
MAO - aekuus -0ecena (2 yaca).

OcHoBHbIe nosioxxeHust Mmerona MO Xrokkens. [IpuMeHeHne ero Kk TMeHOBbIM
U apOMaTHYECKUM COEIUHEHUSIM. [IOHATHS: 3JIEKTpOHHAsl TJIOTHOCTb, 3apsii Ha



aToMax, MOPSAOK CBSI3U, MHIIEKC CBOOOTHOM BaJIGHTHOCTH. DHEPTHUS TUCCOIAIITT
Y DHEPIusl AEJI0KaIU3aLNH.

Tema 3. Iuarpammbl Yoiama (24ac.), B TOM 4YHCJIe ¢ HCHOJb30BaHHE
MAO —npo0JsieMHasn Jeknud (2 yaca).

[Toaxon Yomnma K onpenesIeHuIo CTpOeHus MOJIeKyJI. Jlnarpammel Youma s
MouiekyJ coctaBa AB; u ABs.

Pasnen 3. DuiekTpuyeckHe W MAarHMTHbIE CBOMCTBA MOJIEKYJSIPHBIX
CHCTEM U MX UCIO0JIb30BaHMeE JJIf U3YUYEHHsI CTPOEHUs MOJIeKY.I. (8 4ac.).

Tema 1. MarauTHblii MOMeHT. MarHuTHasi BOCIIPUUMYHUBOCTD. (14ac).

MarauTHbpli MOMEHT M METOJAbl €ro omnpeneineHusa. CBsA3b MarHUTHOTO
MOMEHTA U MarHUTHOM BOCIIPUUMYHUBOCTH.

Tema 2. Ucnonib30BaHMe MATHUTHBIX CBOMCTB NPH M3YyYeHHH CTPOCHMS
MOJIeKYJI. (2 yac).

[IpuMeHeHne MarHUTHBIX CBOMCTB JUIsl OMNpENENCHUs TEPMOB aTOMOB U
Monekyd, B meroge MO. Cymuocts metos1oB DIIP u AMP.

Tema 3. lunoabHbIii MoMeHT (1 gac.).

JIMMONBbHBIN ~ MOMEHT B  KIIACCHYECKOM MW  KBAaHTOBOM  MEXAHHUKE.
NHaynmpoBaHHbIN JUNOJBHBIN MOMEHT. METO/Ibl ONpPEACTCHUS W BBIYUCIICHUA
JUTIOJIBHOTO MOMEHTA.

Tema 4. Iloasipudyemocts MoJiekyJd (4 w4ac.), B TOM 4YHCIe C
ucnojb3oBanue MAQO — jgeknus - 6ecena (4 yaca).

[TonsipuzyeMocTh MOJEKYJH.  DJUIMIICOMUJ TOJISIPU3YEMOCTU. Y paBHEHUE
JlamkeBeHna-Jle6as. IlonmspuzanonHas Teopus. 3aBUCUMOCTh MOJISIPU3YEMOCTH U
MOJISIPU3YIONIETO JIEMCTBUS OT SJIEKTPOHHOW KOH(UTYypaluH, pasMepa U 3apsja
noHa. MonspHas pedpakius. 3aKOHOMEPHOCTHM B BEJIMYHMHAX MOJIIPHOMU
pedpaxum.

Paznen 4. BHyTpuMoJsieKyJIsIpHOe JABH:KE€HHE M JJIEKTPOMATHUTHbIE
creKkTpsl. (8 yac.).

Tema 1. Bpamareabnoe apu:xenue (1 gac.)

[TpubnmxeHne XeCcTKoro poraropa. MOMEHT MHEPIUU. DHEPrus BpalleHUs.
BpamarenbHas moctostHHasl.

Tema 2. BpamarejbHble ClIeKTPbI (24ac.)

Bpamarensasie cniektpol. [IpaBuna otbopa. OmnpeneneHue MOJICKYISIPHBIX
napaMeTpoB U3 BpallaTeIbHbIX CIEKTPOB.

Tema 3. Kose6aTesibHOE IBHKEHNE U KOJIeOATeIbHbINA CIIEKTP. (2 yac.)

Hopmanbable konebanwmsi: umcnmo, Tum, cummerpus. KomnebarenbHo-
BpamarenbHbiid criekTp. [Ipubnkenne rapMoHuyeckoro ociuuisitopa. [IpaBuia
0TOOpa U CIIEKTP TrapMOHUYECKOTO OCITUIUISTOPA.

Tema 4. MoJiekyJia - aHTAPMOHUYECKHH OCHMJLIATOP (2 4yac.).



[Torenmmman Mopze. IlpaBuna oTbopa U CHEKTp aHTAPMOHUYECKOTO
ociuisiTopa. OnpeeneHre reoMeTpuueckux napaMeTpoB U Apyro HHGpopMaluu
U3 CHEKTPOB.

Tema 5. KojebdarejqbHbIe CHEKTPbI KOMOMHAIMOHHOIO PacCesiHUA.
KoJsiebaTenbHbIe CIEKTPBI MHOTOATOMHBIX MOJIEKY.JI. (1 4ac).

[Tonatne o KP — cnekrpax m MX MCHOIB30BaHUU IPU U3YYEHUU CTPOCHUSA
monekyn. Ocobennoctu UK - u KP -criekTpoB MHOTOaTOMHBIX MOJIEKYJI.

Paszaea 5. KommekcHble coeTUHEeHHS. Mexmonexyasipuble
B3aumoaeicreus. CTpoeHne KOHIeHCHPOBAHHBIX ¢a3. (6 yac.).

Tema 1. KommiekcHble coeauHeHusi (2 4Yac.), B TOM 4YHCIE €
ucnojb3oBanne MAO — eknus - 0Oecena (2 gaca).

Kommnekeol m-akuentopHoro tuna. I[Ipumenenne metonoB MO u BC nns
ONUCAHUSI CTPOCHHSI KOMILIEKCHBIX COEIMHEHUIA.

Tema 2. Me:xxmoJieKyJIsipHbIe B3auMoaecTBUsA(249ac).

MexMOJIeKyJIIpHbIe B3aUMOACHCTBHS: HMHAYKIHMOHHOE, OPUEHTAIIMOHHOE,
JIUCIIEPCUOHHOE B3anMoJiericTBue. Ban-nep-BaanbcoBbl MoJieKyJibl. B3auMocBs3b
cui Ban-nep-Baanbca

Tema 3. ArperaTHoe cOCTOsIHHE BellecTBa (2 yac.).

Crpoenne KoHmeHcUpoBaHHBIX (a3. Kumkoctu, amopdHBIC BeIIECTBA,
Me30(]a3bl, KPUCTAIIIBI, UX TIOBEPXHOCTH U TPAHUIIBI pa3/iea.

Kpucrainuueckoe COCTOSHHME BEHIECTBA: JJEMEHTAPHbIE KPUCTAILIBI;
Kpuctanisl ¢ koBajieHTHOU CBsi3b10; MloHHBIE KpuCTaIIbl. AMOp(dHOE, KHUIKOE U
razoo0pa3Hoe coctosinue BeectBa. Murepmeramumabl. CTeka.

II. CTPYKTYPA U COJAEP KAHUE IPAKTHYECKOM YACTH KYPCA
IIpakTuyeckue 3ansiTus (54 yaca)

Moayiasb 1. OCHOBBI KBAHTOBOW XUMUM U KBAHTOBOI MexaHuku(18 uac.)
(6 cemecTp)

3ansatue Nel. Tema: Auredpa omeparopoB. Omeparopbl OCHOBHBIX
(puznveckux BeJUYHUH (2 yaca).

[Lian 3aHsTHIA

[.Pa36op TeopeTnyeckux BOMPOCOB:

Tema: Anredopa onepaToposn:

1. JlaTh onpeesieHue onepaTopam.

2. Kak 0603HauaroTCst onepaTopbl?

3. Korna onepatop cuuraercst 3aiaHHbIM?

4. YTto o3HaYaeT CymMMa WJIM Pa3HOCTh ONEepaToOpOB?

5.UYt0 oO3HAYalOT TMOHITUS KOMMYTATHUBHbIE U  HEKOMMYTAaTHBHBIE



onepaTopbl?

6. [IpousBeaeHre 2-X OAMHAKOBBIX ONIEPATOPOB?

7.UYT0 mpencTaBisioT CcOOOM JIMHEMHBIE CaMOCONPSHKEHHBIE (PPMHUTOBHI)
orneparopsl?

8.UT0 03Ha4aeT NOHATUE KOMIUIEKCHOE CONpsiAKEHue ?

II.Pemenue 3anau

[IpuMepbl TUTIOB 3aAa4 JIJIsl PEUICHUS:

1. IIpoBepUTH IMHEUHOCTH ONEPATOPOB.

2. HaliTu siBHBIN BUJI o1ieparopa.

3. Jokazath, 4To F+G=G+F

Tema: OnepaTopbl 0CHOBHBIX (PU3NYECKHUX BEJIUYHUH
[.Paz6op TeopeTudecKux BOMPOCOB:

1. OnepaTop KOOpAUHATHI X .

2. OnepaTop MOMEHTA UMITYJIbCA.

3. Oneparop KUHETUYECKOW SHEPTUU:

4. Beipa)keHus 17151 COCTABIISAIONIMX ONepaTopa MOMEHTA UMITYJIbCa B
cepruyecKrx KOOpIuHaTaXx.

5. Belpaxxenue V’s chepuuecKkux KOOpArHaTaXx.

6. Oneparop NOJIHOW SHEPTUU YaCTHUIIbI UJIU CUCTEMBI.

7. Onepatopbl KHHETHYECKON U MOTEHIIUAIBHOW SHEPTUU.

II.Pemienue 3amau

[IpuMepbl TUTIOB 3aAa4 ISl PELICHUSA:

1. Jloka3ath, yTo omepaTtop (U3MUECKOW BEIMYUHBI SBISETCS IPMHUTOBBIM
(caMoCONpPsSIKEHHBIM).

2. Haittn SPMUTOBO-CONPSIAKECHHBIN orneparop JInIE: orieparopa
mudpepennupoBanus D = d/dx.

3. IIpoBepHUTH 5pPMHUTOBOCTH OIIEPATOPA Py.

3ansaTue Ne 2. Tema: KommyTanuoHHnbie cooTHOmeHusI (24aca).
[1man 3aHsaTHN
[.Pa36op TeopeTudaecKux BOMPOCOB:

1. B xakom ciy4yae Benuuunbl L u M MOryT ObITH OHOBPEMEHHO U TOYHO
U3MEPEHBI?
2. YTo noKa3bIBalOT COOTHOILIECHHUS:

n
Ax-Ap_ =>—
p.x 2



A)_/-Apyzg

n
Az -Ap. > —
Y )

3.IIpuBeauTe COOTHOILICHUE HEOMPEACIICHHOCTH JIJIs SHEPTUU U BPEMEHHU.
4 Hanuiute COOTHOIIEHUS JIJIi KOMMYTAaTUBHBIX OMIEPATOPOB.
5. YTo moKa3pIBarOT COOTHOIIECHUS:

n
Ax- Ap.>—
px 2

A)_/-Apyzg

n
Az -Ap. > —
Y 5

6.Hanuimre COOTHOIIEHHUS /151 KOMMYTATHBHBIX OIIEPATOPOB.

II.Pemenue 3anau

ITpuMepsI THITOB 3a1a4 IS PELIEHUS

1. TToka3aTh, YTO OIEpPaTOpPhl MPOEKIUH HMMITYyJbCa KOMMYTHPYIOT MEXITY
CO0O.

2. TTokasath, 4TO OImepaTop KOOPAUHATHI M OIEPATOP MPOEKIIUH UMITYJIbCA Ha
IPYTYIO KOOPIUHATY KOMMYTHPYIOT.

3. Borunciuts kommyrarop [Ly, 91,[Ly, 2],[Dy, L]

4. JlokasaTh, 4TO, €CIIM JBa 3PMHUTOBEIX omeparopa F 1 G KOMMYTHPYIOT, TO
UX IPOU3BEIAECHUE TAKKE SBIISIETCS S3PMHUTOBBIM.

3ansatue Ne 3 Tema: 3agauun Ha cOOCTBEHHbIE (PYHKIUM M COOCTBEHHbIE

3HauYeHus (2 yaca).
[1man 3aHsaTHN
[.Pa36op TeopeTnyeckux BOMPOCOB:

1. B xakoMm ciyuyae roBopsiT, YTO d — 3TO COOCTBEHHOE 3HAUEHHUE OIepaTopa
d __ o ax L _ d 9
L= L Gynkuus f =e* - cobcTBennas pyHkums onepaTopa L = i
x X

2. Kak 3anucarb ycioBue, pu KOTOPOM OIEPaTop L ocrasnsier byHkuuio f
HEU3MEHHOM, C TOUHOCTBIO JIO MOCTOSTHHOTO MHOKUTES?

3. YTo Ha3bIBAaETCs CIIEKTPOM COOCTBEHHBIX 3HaYeHui oneparopa L? Kakum
OH MOXeT ObiTh? 4. B KakoMm cilydae TOBOPSAT, YTO OTOT CIIEKTP 7 -KPATHO
BBIPOXKICH?

5. Kakue cobcrennsie Gynkium f, 1 f, camoconpsbkeHHOTo oreparopa L

OpPTOTOHAIILHBI MEXIY CO00i?



1

6. Uro moHMMaeTcst moj HopmupoBanueM QyHkimu [, ? a Ko3hduimeHt 2

- ko3 punreHToM
7. Kak 3anucarh yci0BUE OPTOTOHAIBHOCTA U HOPMHPOBKH BMECTE?
8. Pazbop teopem:

Teopema. Eciaum HECKOJbKO COOCTBEHHBIX (DYHKIIUN MIPUHAJJICIKAT
OJINHAKOBBIM COOCTBEHHBIM 3HAYEHHSIM, TO JIF00Ast IMHEWHAsT KOMOUHAIUS U3 ATHX
GyHKUMNA SBISIETCS PEIIEHUEM TOTO € ONEepaTOPHOTO YPaBHEHUS M C TeM XKe
COOCTBEHHBIM 3HAUCHHUEM.

Teopema. Eciu 2 onepatopa L u M uMerOT 00IIy0 MMOJHYIO CHCTEMY
COOCTBEHHBIX (DYHKIMI, OHH KOMMYTHPYIOT.

A

Teopema. Eciu 2 omeparopa L u M KOMMYTHUPYIOT, TO OHA HUMEIOT
o01re coOCTBEHHbIE (PYHKIIHH.

Teopema. Cucrema COOCTBEHHBIX (YHKIIMI OINEPaTOPHOTO YpaBHEHHS
moaHa. JTO 3HAYUT, 4To M0Oyr (yHkmuo F(X), onpemeneHHyr0 B TOM kKe

00JIACTH TIEPEMEHHBIX U TOIYUHEHHYIO TEM K€ TDAHMYHBIM YCIOBHAM, YTO M
coOcTBeHHbIe (yHKIMH auckpetHoro cmektpa f, (X) omeparopa L, MOXHO

NPEICTaBUTh B BUJE P U3 3TUX COOCTBEHHBIX (DYHKITUH:

F(x)=c fi(x)+c, [,(x)+...+¢,[,(X)
F0=2 ¢, f, ®

II.Pemenue 3anau

[Tpumepsbl TUTIOB 3a7a4 JIJIsl PEILICHUS

1. Jloka3zaTb, 4YTO COOCTBEHHBbIE 3HAYEHMsI IPMUTOBA ONEpPaATOPa SBISIIOTCS
BEIIIECTBEHHBIMU YUCIIAMH.

2 .Tloka3ath, uTo QYHKLUK ¢ ¥ @ = e OMMCHIBAIOT OJHO M TO K€ (PU3NUECKOe
COCTOSTHHE.

3.Haiftu coOCTBeHHBIC 3HA4YeHHWSI W COOCTBEHHBIC (DYHKIIMHM oOlepaTopa
MIPOCKITUU MOMEHTA UMITYJIhCa Ha OCh Z.

4 Haiitn CcOOCTBEHHBIE 3HAYEHUSI M COOCTBEHHBIE (YHKIIMU OIepaTopa
MPOEKIIUU UMITYJIbCA Py.

5.Haiitu cobcTBeHHBIC (DYHKITUU OTlepaTopa KOOPIUHATHI.

3ansaTua Ne 4. Tema: Cpeanee 3HaueHne (GU3NYECKOH BeJTMYUHBI.
OaHoMmepHbIe 321241 KBAHTOBOH MEXaHMKH, YACTHIA B MOTEHI[HAJIBHO siMe,
B MOTEHIIUAJIBLHOM sIIUKe (2 Jaca).

[Inan 3aHsTHI

[.Pa36op TeopeTnyeckux BOMPOCOB:

Tema: Cpennee 3Ha4ueHHne (PU3NUECKON BeJIMUYMHBI



1. Yrto sBnseTCs EIMHCTBEHHO BO3MOXXHBIM 3HAau€HUEM (PU3HUECKOU
BEJINYMHBI?

2.Ha30BUTE OCHOBHOE ypaBHEHHE KBAHTOBOW MexaHUKH. KeMm W korma oHO
MPEIIOAKEHO?

3.Yrto Takoe BosHOBas QyHKIUS?

4 ITpuBenute crauumoHapHoe ypaBHenue. Illpenunrepa. I[louemy oHO Tak
Ha3bIBaeTCA?

II.Pemenue 3anau

[IpuMepbl TUIIOB 3aAa4 ISl PELICHUSA:

1. TToka3atb, 4TO HEOOXOAUMBIM M JTOCTATOYHBIM YCIOBHEM BEILIECTBEHHOCTHU
CPEIHEro 3HaYeHUs BEJIUUYUHBI F SBISIETCS SPMUTOBOCTH (CAMOCONPSHKEHHOCTD) €€
omneparopa F.

2. HaliTu cBsi3b MEXAY CpPEIHMMM 3HAYECHUSIMU KOOPAMHATHI M UMITYJIbCa
JIBYX YacTHIl, BOJHOBBIE (yHKIIUU KOTOPbIX Y1 1 W2 cBA3aHBI COOTHOLIEHHEM

Y,(x) =%(x +a), a = const.

3. Jloka3aTph, 4YTO €CJId B OJHOM M TOM € COCTOSIHUM CpPEIHEE 3HAUCHUE
BEJIMUMHBI A paBHO <A> , a cpelaHee 3HaueHue BeauyuHbl B paBHO <B>, TO
cpenHee 3HaueHue CyMmbl <A+ B> = <A> + <B>.

Tema: OapHoMepHbIe 33Ja4yM  KBAHTOBOM MEXaHUKHM, YacTHLA B
NOTEHIHUAJIBLHOH sIMe, B IOTEHIMAJBLHOM SINKE
1. ITocTtanoBka 3agauu:

[Iyctp  4WactMma  HaxoAMTCA B OJHOMEPHOHW  NPSIMOYTOJIBHOMU
MOTEHITMAIBHON SIME ¢ OECKOHEYHO BhICOKMMHU cTeHKamu. [[Iupuna simer /. Havitu:

e HopmupoBaHHbIE BOJHOBBIC (YHKIIMM CTAIIMOHAPHBIX COCTOSTHUN U
DHEPreTUYECKUI CIIEKTP YaCTHULIbI, UCIIOIB3Ysl YpaBHeHue LlIpeaunrepa.

e BO3MOXHBIE 3HAYECHUS DHHEPIMM YaCTULBI, MCXOAS U3 TOrO, YTO
pEAU3yIOTCS JIUIIb TAKUE €€ COCTOSIHUS, IPU KOTOPBIX B MPEAEIaX JAHHOW SIMBI
YKJIAIBIBACTCS L[EIJI0€ YUCIIO ITOIYBOJIH A¢ bpoiis.

e BepostHocTh TpeObiBaHMsI YacTullbl B oOjactu [/3<x<2l/3, ecnm oHa
HaXOJUTCSI B OCHOBHOM DHEPIreTUYECKOM COCTOSHUM.

e (CpenHee 3HAUCHUE KOOPAMHATHI YACTUIIBI <X> U MPOCKIUU UMIYJIbCa <py>
€CJIM YaCTULA HAXOAUTCSI B OCHOBHOM COCTOSIHHH.

2. AHanu3 yCcioBusl.

3. Pemienue.
II.Pemienue 3amau

[Ipumepsl TUIOB 3a7a4 IS PELICHUS:

1. HaiiTi BeposiTHOCT NpeObIBaHMS YaCTHIIBI B o0nactu //3<x<2//3, ecnu oHa
HAXOJIUTCSI B OCHOBHOM DHEPT€TUIECKOM COCTOSHHH.

2. HapucoBaTh BOJHOBBIE ()YHKIIMH TEPBBIX TPEX COCTOSHUU JIsSi YACTHIIBL,



HAXOJSAMIEHCS B TIOTCHIIMAILHONW $SIME€ C TIOTCHIMAJIIOM, W300paKEHHBIM Ha
pucyHke. JlJIs KaXXJI0ro COCTOSHUSA YyKa3aTh YUCIO Y3J0B (YHKIMU U YHUCIIO
MaKCUMYMOB Ha KPHMBOW IIJIOTHOCTH BEpOATHOCTU. HamucaTe rpaHu4yHbIE YCIOBHUS,
HEO0OXOIMMBIC JIJIs1 pacyeTa BOJTHOBOM (hyHKITUH.

3. HapucoBath BOTHOBBIC (YHKIIUU TIEPBBIX TPEX COCTOSTHHM TSI YaCTHIIBI,
HAXOJSAMIEHCS B TIOTCHIIMAILHONW $SIME C TIOTCHIIMAJIOM, HW300paKEHHBIM Ha
pucynke. g KaXIoTo COCTOSHUS YyKa3aTh YHCIO Y3JI0B (DYHKIMH W YHUCIIO
MaKCMMYMOB Ha KpPHUBOU MJIOTHOCTH BepOsATHOCTU. Hanucath rpaHlyHbIC YCIOBUS,
HEO0OXOIMMBIC JIJIs1 pacyeTa BOJTHOBOUW (hyHKIIUH.

3ansatue Ne 5. Tema: I'apmonudyecknii ocumuisitop. Teopusi MOMeHTa
HMIIYJ1bCA, ABM/KEHHE YACTHIbI B LEHTPAJbHOM moJjie. Bogopononoxo0HbIi
aToM (2 yaca).

[1man 3aHsaTHN

[.Pa36op TeopeTnyeckux BOMPOCOB:

Tema: 'apMOHMYECKHH OCHUILIATOP:

1. Pemenne onepatopHOro ypaBHEHUS JJIs1 HAXOKJICHUS BO3MOKHBIX
3HAYEHU SHEPTUU YaCTHLIBL.

II.Pemienue 3amau

[Tpumepsl TUTIOB 3a7a4 JIJIsl PEILICHUS

1. Haiitu HamOoJsiee BepOsITHOE MOJIOKEHUE YaCTUIIBI ITPH 33JJaHHBIX
YCIIOBHSIX.

Tema: Teopust MOMEHTa UMITYJIbCA, ABHKEHHE YACTHIBI B HEHTPAJIBLHOM
noJie. Bogopoaonono0Huwlii atom:

1. Haxoxzaenne coOcTBeHHbIE (PYHKIIMU U COOCTBEHHBIE 3HAUECHUS MPOCKIIH
oreparopa MOMEHTa UMITyJIbca M KBaJipaTa orepaTopa MOMEHTa UMITYJIbCA.

2. KBantoBanue opOMTaILHOTO MOMEHTA U €r0 MPOEKIIUH.

II.Pemienue 3amau

[Tpumepsl TUIIOB 3aJa4 ISl PELLICHHUS

1. N3o0pasure paguanbHy0 U CHEPUIECKYIO0 TOBEPXHOCTHYIO (DYHKITUH IS
COCTOSIHMSI DJIEKTPOHA B aTOME BOJIOPOa C BOJHOBOM pyHKIHEn Y3o0.

_ 4 -pl/ 3.2 — 5 1
R32—81—mep [0 Szo—\/4:ﬁ§(3cosz®—1)

HapucyiiTe 1 Ha30BUTE aTOMHYIO OpOUTATIb.
2. N306pa3ute paananbHylo U cPepruyecKyro MOBEPXHOCTHYIO PYHKIIMH IS
COCTOSIHUS JIEKTPOHA B aTOME BOOPOa C BOIMHOBOM QyHKumen Wso;.

__ 4 -p/ 3.2 — |5 ;
R32—81—me p S$21 = 4/75-3sin ® cos® cosy

Hapucyiite 1 Ha30BUTE aTOMHYIO OpOUTATIb.

3anaTue Ne 6. Tema:  MHorodiekrpoHHubie  aTomMbl. TepMbl
MHOI03JIEKTPOHHBIX aTOMOB (2 Jaca).



I nan 3auaTui
[.Paz6op TeopeTudecKux BOMPOCOB:

1. YTo Takoe 0JJHORJIEKTPOHHOE MPUOIHKEHHE?

2.4Yr1o Takoe aneKkTpoHHas KoHdurypauus? OJHOKpaTHO- WJIM ABYKPaTHO-
BO30Y KJIEHHAsI 3JIEKTPOHHAs! KOH(pUrypauus?

3.B uem cymHocTh MeTosia XapTpu? 3aluIlUTe ONepaTop MOTEHIMATLHOMN
SHEPIrUH 1-I'0 ANEKTPOHA B METO/I€ XapTpH.

4.B 4eMm cMbICI METOZa CaMOCOIJIacOBaHHOTO moJisi? YTo moHMMaeTcs Moj
CaMOCOTJIaCOBaHHBIM IOJIEM?

5. YUto Takoe TepMm aroma?

II.Pemienue 3amau

[Tpumepsl 3amay:

1. OnpenenuTh T€PM OCHOBHOTO COCTOSIHUSI aTroma V (IOPSIIKOBBIN HOMEp -
23).

2. OnpeienuTh, i KAKOro aToMa TEPM OCHOBHOI'O COCTOSTHUS *S3 .

3. Atom Ti (onekrponHas koHdurypanus: 3d?4s?) MOKET UMETh CIIEAYIONINE
tepMmsl: 'S, °P, 'D, 'G, 3F. Pacnonouth TepMbI B OPAAKE BO3PACTaHUS DHEPIHH.

4. OnpenenuTh T€PM OCHOBHOI'O COCTOSIHMS atoMa Br (mopsiagkoBbIi HOMEp -
35).

5.0npenenuTsb, A1 KAaKOro aToMa TEPM OCHOBHOTO COCTOSHUS “Ds),.

6.AtoM Ni (sexTponHas koHpurypauus: 3d®4s?) MOKET UMETH CIIENYIONIHE
tepmbl: 'S, °P, 'D, 'G, *F. PacnonoxuTh TepMbI B OPSAIKE BO3PACTAHUS SHEPTHU.

3ansiTue Ne 7. Tema: Metoa XapTpu-®oxka. (2 gaca).
[1man 3aHsaTHN
[.Paz6op TeopeTuuecKux BOMPOCOB:

1.Kakoe ocHOBHOE OT/IMUHME 3a7105)KEHO B MeTo XapTpu-Poka 110 CpaBHEHUIO
¢ MeToJIoM XapTpu?

2.YT0 Takoe OCTOBHAs SHEPrUsl MOJIEKYJIbl B MeTOIe XapTpu-Poka?

3.Kakne skcrepuMeHTalbHbIE BO3MOXHOCTH CYIIECTBYIOT ISl IPOBEPKHU
Teopembl Kynmanca?

4. Pa3z0op mpuMepoB u 3a1ad.

3ansTue Ne 8. Homenkiatypa 6a3ucHbIX Ha00poB (2 yJaca).
[1man 3aHsaTHN
[.Paz6op TeopeTuduecKux BOMPOCOB:

1.Yto moHMMaKOT TOJ JJIEKTPOHHOW Koppemsauuen? Yrto Takoe abIpka
®epmu? YuuThIBaeT Jin Koppessiuuio meto Xaptpu-Poka? Kakyro?

2.ITouemy MeTOMIbI yueTa KOPPEISIMOHHON SHEPTUH UHOT'1a Ha3bIBAIOT TMOCT-
XapTpHu-(POKOBCKUMHU?

3.Pacumdpyiite u 06wpsicuute adb6pesuarypst MP4, CISD, CCSDT.



4.HazoBute OOMEHHBIH M KOPPENALMOHHBIA (PYHKIIMOHANIBI B COCTaBe
B3LYP.

5.SVWN, PBE, BLYP, B3LYP. Kakue u3 nepeuucieHHbIX (yHKIIMOHATIOB
OTHOCSITCA K TPaJUCHT-KOPPEKTUPOBAHHBIM, KAaKWE€ W3 HUX  SBISIOTCSA
TUOPUAHBIMU?

6.Uto o3Hauvaer TepMmuH ab initio? Kakwe KBaHTOBO-XMMHYECKHUE METOJBI
MOAXOJAT MOJ 3TO oNpeaeaeHue?

7. Pa30op npumepoB U 3aja4.

3ansaTue Ne 9. Ilpudaukenne MO JIKAQO. YpaBuenusi Pyrana (2 yaca).

[1man 3aHsTUA

[.Paz6op TeopeTuIecKux BOMPOCOB:

1.B monekyne (Kak M B aToMe€) HMMEIOTCS AUCKPETHbIE SHEPreTUYECKUE
COCTOSIHMSI ~ OTHEIBHBIX  JJIEKTPOHOB  (MOJIEKYJSpHBIE OpOWTanM) ¢ WX
CaMOCOIJIACOBAaHHBIM JBU)KEHHUEM B IOJIE APYT APyra v BCEX SAEP MOJICKYJIbI.

2. Kaxnass opOutanph XapakTEepU3yeTcsl CBOUM HA0OpOM KBAaHTOBBIX YHCE,
OTPAXKAIOLIMX CBOMCTBA 3JIEKTPOHOB B JAHHOM SHEPIE€TUYECKOM COCTOSIHHH.

3. Xapakrtep pacnpeneneHus dIeKTpoHoB no MO omnpenenser MOpsSaoK
(KpaTHOCTB) CBSI3U, €€ DHEPTUI0, MEXbSIJAEPHBIC PACCTOSIHUS (JUIMHA CBSI3H),
MarHMTHbIE CBOMCTBA MOJIEKYI U JIp.

4. 3anoJIHEHUE MOJIEKYJIIPHBIX OpOWTAICH MOTYUHSIETCS TEM K€ IpaBUiaM,
YTO U 3alOJIHEHUE aTOMHBIX: MPUHIIUIY SHEPreTUYECKON BHITOAHOCTH, MPUHIIUITY
[Taymu, mpaBuny XyH/a, MPUHIIAITY 3aII0THEHUS MIEKTPOHHBIX CTPYKTYp Autbau.

II.Pemienue 3amau

[IpuMepbl TUIIOB 3aAa4 ISl PELICHUSA:

1. Ilyctb ymucno 6GasucHbix opOutaneil - n. OueHWTe 4YHMCIO HMHTETPaJIOB,
KOTOPBIE HY’KHO BBIYMCIIUTD JIJIS1 3aIaHUSI MaTpuULl ypaBHEHUs PyTaaHa.

2. [lonyuute ypaBHeHHs PyTaaHa ucronb3ys BApUaMOHHBIA METO/.

MonayJas 2. Ctpoenue Bemectna (36 uac.) (7 cemectp)

3ansaTue Nel.OcHOBHBIE M0J10KEHUS KJIACCHYECKON U KBAHTOBOM Teopuid
CTPOEHHUS MOJIEKYJI (2 yaca).

[1man 3aHsTUA

[.Paz6op TeopeTdecKux BOMPOCOB:

1.IToctynatel @panknanga. Enuaunel cpoactsa. Unciio BaAJI€HTHOCTH.

2. Kynep. ['paduyeckue GopmyIsi.

3.Ctpoenue opranndeckux moJiekyn no Kekyue.

4. Teopus cTtpoenus byrneposa.

5. MonekynsipHsie mapameTpsl. [loTeHnanbHas KpuBas.

6.27E€KTpOHHAs YPHEPTUSL.

7.OHeprust AUCCOLUALINH.



8.IlocTynaTel KBAaHTOBOI MEXAHHKHU.

3ansaTue Ne2. Teopusi OTTAJIKHMBAHHUS 3JIEKTPOHHBIX NAap BaJIEHTHOM
000J104KH (2 yaca), B TOM 4YHcJIe ¢ ucnojab3oBanueM MAO-rpynmnoBoii pa3oop
pacyeTHBIX 3a3/1a4 (2 yaca).

[Inan 3aHsTUHA

[.Pa36op TeopeTnyeckux BOMPOCOB:

1.Yem oOycnoBnuBaeTcsi KOH(MUTypalus CBA3€il MHOTOBAJICHTHOTO aToMa
(unu voHa)?

2. Ha3zoBute opueHTauud OOJaKOB €-Map BAJICHTHBIX oOpOuTaneil B
MIPOCTPAHCTBE B 3aBUCUMOCTH OT UX YHUCJIA.

3. Kak u3mensercs cwia orrankuBaHus ¢-map (E - Hemomenennas, X -
nojieJieHHas1) B BaJleHTHOU oOosiouke B psany E-E — E-X — X-X? Bmecto "—"
nocraBbTe 3HaK ">" win "<".

4.Tlouemy C yBEJIMYEHHEM YHCIA HEMOAEJICHHBIX € -Iap YMEHbBIIAETCS
BAJICHTHBIN YTr0JI @ OAHOTUIIHBIX MOJIEKYJax?

5.I1loueMy HemnojeleHHash JJIEKTPOHHAs Iapa 3aHUMAET a MPOCTPAHCTBE
OonpIIMil 00BEM?

6. O0BACHUTE U MOMOIIBIO OCHOBHBIX TosiokeHui Teopun ODIIBO mpaBuio
NOJIIPHOCTH, COIJIACHO KOTOpOMY B CTpykTypax Monekyln AXs, AX4E, AX3E,,
IPOM3BOJHBIX OT TPUTOHAJIBHOM OunUpamunabl, Ooyiee 3INEKTPOOTPHUIATEIbHBIC
JUTAHJbl BCErJa 3aHUMAIOT AKCHUAJBHBIE IIOJIOKEHUS, M AKCHAJIBHBIE CBS3U
YIUJIMHEHBI 110 CPAaBHEHUIO C 3KBaTOPUAIbHBIMU?

II.Pemienue 3amau

[IpuMepbl TUIIOB 3aAa4 ISl PEUICHUSA:

1.0npenenure reomerpuueckoe crpoeHue mojiekyi: a) PCls, SnCl,, IFs, ClFs,
[ICL], [ICL], SCLs; 6) BeCl,, BCl3, CHy, PCls, SCls, XeFs; B) COCl,, SOF4, TeO,,
HNOZ, HZSO4, SOze, IOFs; I‘) SF3N, CH=CH

3anarue Ned. Merox MO JIKAO, romoHyk/jieapHble JABYXaTOMHbIE
MOJIEKYJIbI (24ac), B TOM 4Hcjie ¢ ucnoab3oBanueM MAO-rpynnoBoii pa3oop
pacyeTHBIX 3a/1a4 (2 yaca).

[1man 3aHsTUA

[.Paz6op TeopeTudaecKux BOMPOCOB:

1. Knaccuduxkarius MoJIeKyISIpHbIX OpOUTAaJIEH MO CBA3BIBAIOIINM CBOMCTBAM.

2. Knaccudukanus MOJIEKyJISIPHBIX OpOUTasiel IO CHMMETPHH.

3. Knaccudukanus MoIeKyISIpHbIX OpOUTaNIEl IO YHEPTHH.

4.IloctpoeHue BOJHOBBIX (PYHKIIMIA U DHEPreTUYECKUX JAuarpamm
TOMOHYKJIEAPHBIX JBYXaTOMHBIX MOJIEKYIL.

II.Pemienue 3amau

[IpuMepbl TUTIOB 3aAa4 ISl PELICHUSA:



1. CpaBHUTH YCTOWYMBOCTh W JJIMHY CBs3eil B Mojekyiaax Nz, No™ u Ny,
ucnons3ya metoa MO.

3ansatue Ned. Merox MO JIKAO, rerepoHykjeapHble JIBYXaTOMHbIE
MOJIEKYJIbI (249aca), B TOM 4nciie ¢ ucnojb3oBanueM MAQO-rpynnoBoii pa3oop
pacuyeTHBIX 3a/1a4 (2 yaca).

[Inan 3aHsTHA

[.Pa36op TeopeTnyeckux BOMPOCOB:

1. ITo kakuM mpU3HAKAM KJIACCU(PUITUPYIOT MOJIEKYJISIpHBIE OpOUTaTH?

2.KakoB mOpSIIOK  pacloJIOKEHUsT  MOJEKYJISIPHbIX  OopOuTalied  Ha
DHEPreTUYECKOM mKase?

3.3anucarb BOJAHOBBIE (yHKIMM MO U TOCTPOUTH DSHEPreTHUYECKUE
JMarpaMMbl T€TEPOHYKIICAPHBIX JBYXaTOMHBIX MOJIEKYJI.

II.Pemienue 3anau

[IpuMephl TUTIOB 3aAa4 JIJIsl PEUICHUS:

1. 3anucate BonHOBble ¢QyHKIMM MO M TOCTPOUTH DSHEPreTUYECKHUE
auarpaMmmsl cienyromux mojekyi: CO, CN-.

3anaTue NeS. Cummerpust Mojekya (2 4aca), B TOM 4HCIe C
ucnoab3oBanneM MAQO-rpynnoBoii pa3oop pacyeTHbIx 3a1a4 (2 yaca).

[Iman 3aHsTUA
[.Paz6op TeopeTudecKux BOMPOCOB:

1. Toueunsie rpynnbl CAMMETPUU MOJIeKyJ. Onepaiu CUMMETPHHU.

2. IlpaBuio rpynmnoBOTO YMHOKEHUS.

3. [IlpencraBieHuss ¥ XapakTepbl MPEACTABICHUNA TOUYEUHBIX TCPYMI.
[TpuBoaumsie (I111) u HenpuBoaumbie npencrasieHus(HIT).

II.Pemienune 3anau

[IpumMepbl TUTIOB 3aAa4 JIJIsl PEIICHUS:

1. CocraBnenue tabnauubl HIT nis rpynnel cummerpun Cay,

3ansaTusa NeNe6-7. MuHoroaromubie MoJiekyJabl B MMO (4 gyaca), B TOM
ynciae ¢ ucnojb3oBanueM MAO-rpynmnoBoii pa3oop pacuyeTHbix 3axad (4
yaca).

[Inan 3aHsTUA
[.Pa36op TeopeTnyeckux BOMPOCOB:

1. Knaccudukaius MoJIeKyIIpHbIX OpOUTATICi MHOTOATOMHBIX MOJIEKYJI.

2. IlpexncraBneHre O [J€JIOKaJIM30BAaHHBIX M JIOKaau30BaHHbIX MO, wux
VCITOJIB30BAHUU I ONIMCAHUS OJHOIJIEKTPOHHBIX U KOJIJIEKTUBHBIX CBOMCTB

II.Pemenue 3amau

[Ipumepsl TUIIOB 3a1a4 IS PELLICHHUS

1. TToctpoenue BomHOBBIX (PpyHKIMH MO U 3HEPreTUYECKUX aUarpamm JJist
MHoroatoMubix Mosekyn (H,O, NH;, CHy).



3ansaTue Ne§. CoxpaHeHue OpOMTAIBHOM CMMMETPHH NPH XHMHUYECKHX
peaknusx (24aca), B TOM 4YHcCjIe ¢ HCIOJb30BaHMeM MAO-rpynmnoBoii pazoop
pacyeTHBbIX 3a/1a4 (2 yaca).

[1man 3aHsTUA
[.Paz6op TeopeTudecKux BOMPOCOB:

1. ChopmynupyiiTe MpUHIIUATI COXPaHEHUS OPOUTATIEHON CUMMETPHH.

2. laiiTe onpenesNeHue COIIAaCOBAHHBIM, NEPULMKINYECKUM PEAKLUSM.
[IpuBenuTe npuMeEpBHL.

3. Yro TaKoe CYINIparioBEpXHOCTHOE U aHTapOIIOBEPXHOCTHOE
npucoenuaenue? [Ipumepsl.

4. B uyeM 3aKiIr04aeTcsi METO KOPPEISLIMOHHBIX JUarpaMm?

II.Pemienue 3amau

[Tpumepsl TUIIOB 3aa4 JIJIs1 PELLICHHUS

1. PaccmoTpure ¢ TOMOIIBIO  KOPPEJSIMMOHHBIX — JUarpaMM  pPEakLHIo
JIUMEPU3ALMU DTUIIEHA 0 THIY T + 7> W 1o Tumy T + m,°. Kakas M3 Hux
paspenieHa, a Kakas 3anpeleHa 1o CUMMETPHUN?

2. PaccMOTpUTE € IOMOIIBK  KOPPEJSIUOHHBIX — JUArpaMM  PEAKLUIO
JUEHOBOro cuHTe3a (peakuus [unbca-Asbaepa) — NpUCOEAMHEHHUE OJIE(PUHOB K
nueHaM. JIoOKakKuTe, 4TO OHa pa3pelIeHa [0 CUMMETPHH.

3ansaTrue Ne9. JImarpammbl VYomama (2 4yaca), B TOM 4YHCJIE €
ucnoab3oBanneM MAQO-rpynnoBoii pasoop pacyeTHbIx 3aj1a4 (2 yaca).

[Inan 3aHsTUA
[.Pa36op TeopeTnyeckux BOMPOCOB:

1.IToaxon Youia k oneHke pacnosioxkeHuss MO Ha 3HEPreTUYeKou mKajie B
OJHOTHUIIHBIX COeNUHEHUSX. [100KUTENPHOE U OTPULIATETBHOE IEPEKPHIBAHUS.

2.IlocTpoeHne KOpPENALMOHHBIX IUarpamMm Jjs Mojiekyl AB; TUHEHHOro u
YIJIOBOTO CTPOCHMUS.

3.IlocTpoeHre KOppEIsMOHHBIX AUArpaMM i IUIOCKUX U MUPAMUIATBHBIX
Mouiekys ABs .

II.Pemenue 3amau

[Ipumepsl TUTIOB 3a71a4 JJ1s1 PELICHMUS:

1. Onpenenure ¢ MOMOIIBIO AUMArpaMMbl Y OJIIlIA, KaKUE U3 MEPEUUCICHHBIX
MOJICKYJ1 OyIyT YII0BBIMH, a Kakue auHernsivu: BH,, CH,, H,O, NH,™?

3ansaTua NeNel0-11. Meron Xwkkenasi. [IpyMeHeHune K JMEHOBBIM U
apoMaTH4ecKUM coeauHeHusiM (4 yaca), B TOM 4YHCJIe C HCIOJb30BAHUEM
MAO-rpynmnoBoii pazdoop pacueTHbIx 3a71a4 (2 yaca).

[1man 3aHsTUA
[.Pa36op TeopeTnyeckux BOMPOCOB:

1.IToaxon XtOKKens K OMUCAHUIO CBA3U B HEMPEICIbHBIX COCAUHECHUSIX.



2.OCHOBHBIE TOJIOKEHUS METOAA XFOKKEIIS.

3.Pacuet sHepruu 1 BOJTHOBOM (YHKIIMM MOJIEKYJIbI ajuIna.

4.OneKTpoHHAasl IUIOTHOCTh, 3apsii Ha aToOMax, MOPSAOK CBSI3U, HHAEKC
CBOOOJHOM BaJ€HTHOCTH .

5.Pacuet sHepruu 1 BOJTHOBOM (YHKIIUH MOJIEKYJIbI O€H30a.

6.0cobenHoCcTH apoMaTudeckux coenuHeHui. [IpaBuno Xrokkens.

II.Pemenne 3anau

[Tpumepsl TUIIOB 3aa4 1711 PELLICHHUS

1. Paccunrannsie no meroxy MOX, n-MO OyTtaaneHa umMeroT BUA:

W, =0.372 x; + 0.602 x; + 0.602 x3 + 0.372 x4

W, =0.602 x; + 0.372 x, — 0.372 x3 — 0.602 x4

WY3=0.602 x; —0.372 x, — 0.372 x3 + 0.602 x4

WY, =0.372 x; — 0.602 x, + 0.602 x3 — 0.372 x4 .

YLII/ITBIBaH, 4YTO OSJICKTPOHAMHM 3aHATBI TOJIBKO IICPBBIC JIBC TC—MO,
pacch/ITaﬁTe QJICKTPOHHBIC IINIOTHOCTH Ha 3-eM u 4-oM aromax yriacepoga u
MMOpsAAOK CBsA3KW MCKIY HUMHU.

3ansitue Nel2. MaruuTHbIe CBOMCTBA MOJIEKYJI (24aca).
[Lnan 3aHsTHS
[.Pa36op TeopeTnyeckux BOMPOCOB:

1. Yem 00ycnoBlieHbl MATHUTHBIE CBOMCTBA BEIIECTBA?

2.Kakue BemiecTBa SBISIOTCS MapaMarHUTHRIMEU? B dem 0coOEHHOCTH
rnapamarHerusma?

3. Iuamaruernsm. Ero ocoGeHHOCTH.

4. MaruutHasi BOCOPUMMYHMBOCTh 1 MAarHUTHBIE MOMEHTHI.

5. OHeprus MOJIEKYJbl B MarHMTHOM Tosie. PaciiensieHue BBIPOXKIACHHBIX
YPOBHEUN SHEPIUH.

6. Mcronb30BaHWE€ MArHUTHBIX CBOWCTB MIPU U3YYEHUH CTPOEHUSI MOJIEKYIL.

7. CnekTpalibHble METO/Ibl, OCHOBAHHbIC Ha MarHUTHBIX CBOMCTBaxX BEIIECTB.
[Toasatue 00 DIIP- u AMP-meToax.

3ansaTusa NeNe 13-14. JiekTpudeckue cBoiicTBa MOJIeKYyJ (44aca).
[1man 3aHsTUA
[.Paz6op TeopeTudaecKux BOMPOCOB:

1. IunosbHbI MOMEHT. PU3UUECKUN CMBICI, METO/IbI OIIPEACTICHHUS.

2. Beaucienue JUITOJILHONO MOMEHTA 110 aJTHTUBHON CXEMeE.

3. IunonbHBIA MOMEHT M CUMMETPHUSI MOJIEKYJI, MOJISIPHBIE U HEMOJSPHBIE
MOJIEKYJIBL.

4. ITonsipu3yemMoCThb M €€ 3aBUCUMOCTb OT CTPOCHMSI MOJIEKYJ; DITUIICOU/T
MOJISIPU3YEMOCTH;

5. BeluncieHue nogsipu3yeMOCTH 110 aIIMTUBHON CXEME;



6. [Tosapu3aiioHHast TEOpHS;

7. [lpuMeHue TMOJISAPUZALMOHHON TEOpPUH Il OOBSCHEHHS PEaKIMOHHOMN
CIIOCOOHOCTH MOJIEKYII.

II.Pemienue 3amau

[Ipumepsl TUITOB 3a71a4 1151 PELICHUS:

1. OOBSICHUT, C TOYKH 3pPEHUS TMOJSPU3ANUOHHON TEOPUU  IOYEMY
MOJIY4aETCs PA3JIUYHbIC POIYKTHI IPU TEPMUUECKOM PA3II0KEHUU HUTPATOB:

KNO;—KNO»+0

Cu(NO3),~CuO + 2N0, +-0;

AgNOs—Ag + N0, +-0;

2. PaccuutaTh AWIONBHBIE MOMEHTHI HM30MEpPOB TOJYOJIOBOM KHUCIOTHI
CH;C¢H4sCOOH, ecnu munonpHbiii MoMeHT rpynnsl CH3; B OeH301bHOM siipe

paBed +0.4J[, a ngunoneHelii MomeHT rpynnsl COOH B OeH3ombHOM siape
paseH -0.9/1.

3. Hcnonb3yss mnpeACTaBICHUE O CHUMMETPUH, OIpEIEIUTe, KakKue Hu3
MEPEUYUCIIEHHBIX HMXE MOJIEKYJ SIBISIIOTCS MOJSPHBIMHU, @ KaKU€ HEMOJSPHBIMU:
HCN, NOCI, NHs;, AlFs, H,S, COCl,, H,0, SiHy, CF4, CO,.

3ansaTue NelS. BpamareabHoe JABHKEHHE W BpallaTejJbHbIe CHEKTPbI
MOJIEeKYJI (2 yaca).

[1man 3aHsTUA
[.Paz6op TeopeTudaecKux BOMPOCOB:

1. BHyTpUMOJIEKYJIIPHOE JIBUKEHUE U DJIEKTPOMArHUTHBIN CIIEKTD;

2. BpamarenpHoe  nBWKEeHHE — (TPUOIMKEHHE  KECTKOTO  POTaTopa).
Bpamarensnas noctosiHHas. BpamatenbHO€ KBaHTOBOE 4MCIIO BpamarenbHbie
YPOBHU SHEPIUHU.

3. BpamiatenbHblil CIEKTp MOTJIOIIEHUS U ucniyckanus. [IpaBuiia otoopa.

II.Pemienue 3amau

[IpuMepbl TUIIOB 3aAa4 ISl PELICHUSA:

1. Uzyuenne HK-BpamarenpbHoro cmnekrpa razoodpasHoro HF paer mis
BpalllaTeNIbHOM TMOCTOSIHHOW 3HaueHue B =41.14 cm’l. PaccumTaTh 3HauYCHUE
SHEPIUM BpAllCHUsl JJIsI COCTOSIHHUM, OTBEYAIONIMX BpalllaTeIbHbIM KBAaHTOBBIM
gucinam 1, 2, 3, 4, 5. BeiuncnuTh BEIWYMHY KBAaHTA DHEPTHH, BO30YKIAIOIIETO
MepPEX0/l MOJIEKYJIbI C JTAHHOTO YPOBHS HA COCEIHUM.

3ansaTue Nel6. KosedaTesbHOe ABHKEHHME M KoJie0aTelbHbIe CIEKTPbI
MOJIEKYJ (2 yaca), B TOM 4HCJIe ¢ ucnoab3oBanueMm MAQO-rpynnoBoi pasoop
pacyeTHBbIX 3a/1a4 (2 yaca).

[Inan 3aHsTUA

[.Pa36op TeopeTnyeckux BOMPOCOB:



1.HopmanbHbIe KOIEOaHMs U X KiIaccupuKaIus.

2. KonebartenpHOe  ABW)KEHHE B  MPUOIMKCHHMH  TapMOHHUYECKOTO
OCIIMIUTSITOPA.

3. KoneGaTenbHbIi CIIeKTp MOTJIOMICHUS U UCITYyCKaHMSI.

4. Monexyna- aHrapMOHUYECKHI OCHUIUIATOP.

5. KP cnekrpsr. [IpaBuna or6opa.

6. Onpenenenne MOJIEKYJISIPHBIX TAPAMETPOB U3 KOJIEOATETbHBIX CIIEKTPOB.

II.Pemenue 3anau

[Tprmepsl TUTIOB 33134 JJIs PEIICHUS:

1. IlepBas momoca B KoJIeOATENTLHOM CIEKTPE IMOTJIOIICHUS Tra3000pa3HOro
nexut npu 3.46-10* cm, Bropas - mpu 1.76-10% cMm, Tperss - npu 1.15-10* cm.
Haiitn 3Hauenme (akTopa aHTAPMOHMYHOCTH ) U ) - OCHOBHYIO YacTOTY
KOJIe0aHUN MOJIEKYJIBI.

3ansTue Nel7. KomiuiekcHble coeqnHeHus (2 yaca).

[Inan 3aHsTUA
[.Paz6op TeopeTH4ecKux BOMPOCOB:

1.Knaccudukamus kapOboHusioB mMeTamuioB mo GyHkiuu mosekynbsl CO kak
CTPYKTYpPHOTrO (hparMeHTa KOMILIEKCA.

2.CoctaB kap6oHusoB. [IpaBuio nuepTHOro rasa.

3.00pa3oBaHue CBsI3M B KapOOHMIAX MeTauioB Mo metoxy BC.

4. .O06pa3oBaHue CBsI3M B KapOOHWIAX METAIOB 110 MeTory MO.

5. Teopus nomns mUranios.

II.Pemienue 3amau

[Tpumepsbl TUTIOB 3a7a4 JIJIsl PEILICHUS

1.Paccmotpets ctpoenue [Cr(CO)g], ucnonszys metoa MO.
3ansTue Nel8. MexkmoJiekyasipHoe B3auMoOieiiCTBHE. ATperaTHoe

COCTOsIHHE BemliecTBa (2 yaca).

[Inan 3aHsTUA
[.Pa36op TeopeTnyeckux BOMPOCOB:

1.OpueHTallMOHHOE B3aUMO/ICHCTBUE;

2.MlH1yKIIMOHHOE B3aUMO/ICHCTBHUE;

3.JlucriepcuoOHHOE B3aUMOJICHCTBUE;

4.B3aumocBs3b cull Ban- nep- Banbca; Ban- nep- BanbcoBbl monekyn; Mon-
MOJIEKYJISIPHOE B3aUMO/ICHCTBHE.

S5.Jlatp  XapakTEpUCTUKY  KPUCTAJUIMYECKOTO  COCTOSIHUS  BEIIECTBA:
AJIEMEHTAPHBIE KPUCTAJUIBI, KPUCTAUIBI C KOBAJECHTHOW CBS3bI0; HWOHHBIC
KPUCTAJLIbI.

6.1Tpupoaa BOgOpPOAHOM CBSI3H.

7.AMopdHOe, )KUAKOE U Ta3000pa3HOE COCTOSIHUE BEIIECTRA.



8.Murepmerammasl. CocraB.CTpoeHue.
9.Crexkna. CoctaB.CtpoeHue.
III. YHEBHO-METOJNYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

Y4eOHO-MEeTOANYECKOE oOecrieyeHue CaMOCTOSITENIbHOM paboThI
oOydaromuxcst mo aucuuiinHe «CTpoeHHe BellecTBa C OCHOBAMU KBaHTOBOMU
XUMHUI» TpeacTaBieHo B [Ipunoxxenuu 1 u BkiItogaer B ceodst:

e [UIaH-TpaQUK BBIIOJHEHUS CaMOCTOSITENIbHOM pa0OThl MO AMCLMILIMHE, B
TOM YHCJIE€ IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE 10 KAKJIOMY 33JaHMIO;

® XapaKTEpUCTUKA 3a/laHUul Ui CaMOCTOATEIbHONU paboThl 00yYaIOIIUXCS U
METOUYECKHE PEKOMEHAIINHU IO UX BBINOJIHEHUIO;

e TpeOOBaHHUA K  MPEACTABICHUIO U  OPOPMIIEHHIO  PE3YJIbTaTOB
CaMOCTOSITENILHOM paboThI;

® KPUTEPHUH OLIEHKU BHITOJHEHHS CAMOCTOATEIHHON PadOTHI.

IV. KOHTPO.Ib JJOCTHKEHUS IIEJIEH KYPCA

KOﬂLI U ATaIbL OI.ICHO‘-IHLIG CpeacTBa - HAUMCHOBAHUEC
Ne | Konrponupyemslie pasziens! / TEMbl T —
n/n VCUUTUTHHBI N i TIPOMEIKYTOTHAA
AUCL KOMIETEHIUi TCKYIIMHU KOHTPOJIb aTTeCTaLHs
Monynas 1. OCHOBBI KBaHTOBOU Cnaua  KOJUIOKBUYMOB
XUMUHU U KBAHTOBOI NoNel-2
MCXaHUKH. IIpoBepka YCBOEHHUS

Paznen 1. OcHoBHBIE § S Marepuala Ha 3aHATUIX
HOCTYJIaThl KBAHTOBOM
octy OBO NeNel-11,

MeXaHuKH. MaTeMaTH4eCKUi
CobecenoBanue(YO-1).

anmapaT KBAHTOBOW MEXAHUKH. T - p
Tema 1. BonHoBas (yHKImS, ecToBbIi KOHTPONE(ITP-

COCTOSIHUE D).
Tema § 2. Dopmanuzm IpoBepka YCBOGHHUS
KBaHTOBOU MCXaHHKH, MaTepuanaa Ha 3aHATHAX
OTIePaTOPHI. NoNel-11
Tema 3. YpaBHeHue Ymeer Cob ’ vVO-1
i Ulpenunrepa. 1(_){21;1 TO ecez[(zBaHHe( I%P DK3aMeHalMOHH
Tema 4.  MeToabl PEWICHHS | 4 ecToBblil KOHTPOIb(IIP- — BOTIPOCH
KBaHTOBO-MEXaHUYECKUX D. NoNe 1-19.
3ajay.

Tema 5. Ilpocreiimme 3amauu
KBaHTOBOW MEXaHUKH.

Tema 6. BomHoBas (yHKIHS
aToMa BOJIOpOJa.

Paznen 2. MHOTORIEKTPOHHBII
aTOM; MIPHUOIIKEHHBIE METO/IBI
pelIeHrs KBAaHTOBO-
MEXaHUYECKUX 3a]ad.

Tema 1. MHOT03JIEKTPOHHBIN
aTOM.

Tema 2. Meton Xaptpu-doxa.

KoHnTposnbabsle  paboThb
Baageer | NoNel-3 (ITP-2).




Tema 3. DnekTpoHHAS
KOPPEJSIIHUSL.

Tema 4. Teopus pyHKIIOHATA
TUTIOTHOCTH.

Pasnen 3. KBantoBasg xumus
MOJIEKYJI U TEOPHS
XUMUYECKOH CBSI3H.

Tema 1. lamunbsroHUaH
MOJIEKYJIBI.

Tema 2. MeToa MOJEKYIISIPHBIX
opOHuTaNeH.

Pa3nen 4. IloBepxHOCTH
MOTEHIIMAIBHON HEPTrUn
(ITI19); myTH 1 PHEPTETHKA
XUMHYECKOHN peakiuu.

Tema 1. [ToBepxHOCTH
MOTEHIUAIBHOW SHEPTHUH.
Tema 2. Konebanus MOJIEKYII.

Monayns 2
Paznen 1.BBenenue. Knaccuueckue

CobGecenoBanue (YO-1).
TectoBbiit koHTposb (IIP-1).

1 KBAaHTOBO-MEXaHHMYCCKUE TEOPUH 3Haer Komoxsiyss NeNel-2 (YO-
CTPOEHUS MOJIEKYIL 2) Y o
Pazgen 2. 'eomeTpust MOJIEKYIIL.
OHepreTuyeckas xapakrepucrtuka |[1K-3 5 ( )
MOJIEKYIL. OIK-1 | yyeer CobecenoBanue (YO-1).
Paszen 3. DIeKTpHYECKHE 1 TecToBbIit kKoHTpOIH (TTP-1).
MarHUTHBIE CBOMCTBA
MOJICKYJIAPHBIX CUCTEM U UX Konrponbnbie paborsr NoNel-
UCIIOJIb30BaHUe Buianeer

1 U3YYCHHUS 3 (IIP-2).
CTPOEHUS MOJIEKYJL.
Moavits 2 CobecemoBanne (YO-1).

Ay TectoBeiit koHTposs (IIP-1).
Pasnen 4. BuyTpumonekynspHoe 3naer Kosoxsuymsr NeNe 3-4 (YO-
JIBUXKEHHUE U JIEKTPOMAarHUTHBIE 2) -

CIIEKTPHI. [IK-4 ’

Pasnen 5. KommekcHsie OIIK-1 Vaeer CobecenoBanue (YO-1).
coeIMHeHUsI. MexXMOJIEeKyIspHbIe TecToBbIit kKoHTpOIH (TTP-1).
B3AUMOAEHCTBHA. CTPOCHHE KouTpoapHbie paboTsl NeNel-
KOHJICHCHUPOBaHHBIX (a3. Baapeer

5 (TIP-2).

OK3aMeHaIOHHEIE
Boripockl  NoeNo  20-
50

pOIEAYPhI
NEATEeIIbHOCTH, a TaKKe KPUTEPUU U TIOKa3aTesid, HEeOOXOIUMbIC ISl OIICHKH
HaBBIKOB M  XapaKTEPHU3YIOLINE
npouecce

3HAaHUH,
KOMIIETEHIIUN B

Tumnosbie KOHTPOJIBHBIC 3aJIaHHA, MCTOJUYCCKHUC MAaTCPpHAJIbl, OIIPCACIIAOINC

OLCHUBaHMA

YMEHUH,

3HAHMH,

OCBOECHUS
npenacrasieHsl B [Ipunoxenun 2.

YMEHMI ¥ HaBbIKOB U (WJIM) OMbITA

ITaIbI
oOpa3zoBaTeabpHON

hopmMupoBaHUs

IPOrpaMMBbl,

V. CHIUCOK YYEBHOM JIUTEPATYPBI U HH®OPMAIIMOHHO-
METOJNYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI
OcHoBHas JuTEpaTypa
(3J71eKTPOHHBIE U MeYaTHbIE U3IAHMS)




1. bytukoB, E.1. ®u3uka: CTpoeHre U CBOMCTBA BELIECTBA [DIEKTPOHHBIN
pecypc] : yuebnuk / E.W. byrukos, A.C. KonapatseB, B.M. V31uH. — D1eKTpoH.
naH. — M. : ®wsmammur, 2010, — 335 c¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll 1d=2127

2. Benep, M.B. Ctpoenue MoJieKyJl W OCHOBBI KBaHTOBOM xumuu / M.B.

Benep.-M.: N31-B0 MOCKOBCKOTO TOpPOACKOIr0 IEAaroru4yeCckoro yHUBEPCUTETA.-
2010.-90 c.
http://www.iprbookshop.ru/26626.html
3. Epemun B.B., bopmesckuit A.fl. OcHOBBI 00mmiel u pusndeckoit xummuu /
B.B. Epemun.- M.: U3patensckuii Jom “Uutemnext”’, 2012 1. - 848c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:66389 1 &theme=FEFU
4. I'pu6os, JI.A. Di1eMeHTbI KBAHTOBOUN TEOPUH CTPOSHUS M CBONCTB MOJICKYJI
:yueoHoe nocodue / JI. A. I'pubos.- Jonronpyausiii: Matemtexkr, 2010.- 310 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:663852 &theme=FEFU
5. Monexkynsl u moaenu. MoJiekysipHast CTpyKTypa COEAUHEHNN 3JIEMEHTOB
rnaBHbIX rpynn / Apue Xomana ; mep. ¢ anria. . B. T'mpuueBa, H. W.
['mprueBoii.M.: Kpacann,. 2011.-382 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:404799 &theme=FEFU
6. KBantoBass xumus. MoJeKysbl, MOJEKYJISIPHbIE CUCTEMBI U TBEPAbIE TEla

[OnekTpoHHBIN pecypc] : yuebHoe mocodue st By3oB / B. I'. lupenbcoH.-3-¢
u3n., uchp. (3.). - DmekTpoH. TekctoBble nmaH. (1 ¢aitn pdf : 522 c.). -M.:
BMHOM. Jlaboparopust 3Hanuii, 2014. - (Y4eOHUK Afsi BBICIHICH IIKOJBbI).
http://www.studentlibrary.ru/book/ISBN9785996323623 .html

7. Ctpoenne BemiecTBa. CTpoeHHE KpUCTALIOB : yueb. mocobdue / A.M.
['omy6eB, A.A. Bonkos, .B. Taresinuna, B.H. I'opsueBa. - M.: M3n-8o MI'TVY uwm.
H.3. baymana, 2010. -35 c.
http://www.studentlibrary.ru/book/bauman_0064.html

8. Kanamaunkos, H.II. Ilpaktukym mo pemieHWI0 3amad Mo oOmeMy Kypcey

¢uzukn. OcHOBBI KBaHTOBOM (u3uku. CTpoeHue BemecTBa. ATOMHAs U siAepHas
¢usuka [DnekTpoHHBIN pecypc] : yueOHoe mocobue / H.II. Kanamuukos, H.M.
KoxeBuukos, T.B. Koteipno [u ap.]. — Dnekrpon.xan. — CII6. : Jlans, 2014, —
238 c. — Pexxum nocrymna:

http://e.lanbook.com/books/element.php?pll 1d=49468

JonoJiHUTeILHAS JINTEPATypa
(meyaTHbIE U JICKTPOHHbIE U3IAHMS)

1. EpmaxoB, A.M. KBantoBasi MexaHHKa U KBaHTOBasl XUMHS : yueOHOE mocodue
s By30B / A. U. EpmakoB.-M.: FOpaiit, 2014.-555c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:741139&theme=FEFU

2. Kanycruna, A. A. Metoauueckoe MocoOM€ K CEMHHAPCKUM 3aHSITHSAM TIO0




Kypcy «Crtpoenue BemectBa» / A. A. Kamyctuna. — Bnagusocrtok : U3n-Bo

JanbHeBocT. yH-Ta, 2007. — 54 ¢

http://lib.dvfu.ru:8080/lib/item?id=chamo:251190&theme=FEFU

3. Tpetwsakos, 0. /. Xumus tBepaoro tena / 0. JI. Tperbsakos,A.B.KHoTbKO,

N.A. IlpecuskoB. — M. : U3n-BoAkanemus, 2006. —302 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:245093 &theme=FEFU

4. Kpacnos, K. C. Monekynsl u xumudeckas cBsi3b / K. C. Kpacnos. — M. :
Beicm. mk. , 1977. — 280 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:62593 &theme=FEFU

4. Munkun, B. U. Teopust cTpoeHuss MOjeKya (dJIEKTPOHHBIE OOOJIOYKH):

yueOHOe mocoOHe Al XUMUYECKUX CHEIHATIbHOCTEH YHHBEPCUTETOB M XUMHKO-
TEXHOJOTHUecKuX By30B Teopus ctpoenus monekyn. / B. M. Munkun, b. S.
CumvmkuH, P. M. MupunuaeB. - MockBa : Bricmas mkona, 1979 . — 407 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:246127 &theme=FEFU

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKANUOHHOM CeTH
«AHnTepHEeT»

1. http://e.lanbook.com/

2. http://www.studentlibrary.ru/

3. http://znanium.com/

4. http://www.nelbook.ru/

Ilepeyenb nHGPOPMAIHMOHHBIX TEXHOJIOTHIT U IPOTPAMMHOIO0 0OecreyeHmst
[TnaTdopma AIIEKTPOHHOTO 00yueHus Blackboard
JAB®YVY .bb.dvfu.ru/webapps/blackboard/execute/staffinfo/manageStaffinfo?course
id= 4650 1&mode=view&mode=cpview

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIITUTIJIMHBI
PexomeHaanuy 1o NJIAHUPOBAHUIO M OPraHM3allUM BpeMeHH,
OTBEJAECHHOI'0 HA M3YYeHHE AUCHUIIUHBI

Bpemsi, oTBen€HHOE Ha CaMOCTOSITENBHYIO paboOTy, JOJKHO OBITh
UCIOJIb30BaHO 00YyYaroMMCsl IJJAHOMEPHO B TEYEHHUE CEMECTPA.

[ImaHupoBaHuEe — BaXKHEWIAsd YepTa YEJIOBECUYECKOM JesATEIbHOCTH. [
OpraHM3aly y4eOHOW JedaTeabHOCTH dS()PEKTUBHBIM BapHUAHTOM  SIBISETCA
MCIIOJIb30BAaHME CPEJCTB, HAIOMUHAIONIMX O CTOSIIMX IEpe BaMU 3aJadax, U MX
MOCNIEI0BATEIBHOCTH BBIMOJMHEHUs. B pomu Takux cpenctB moryt Obith IT-
TEXHOJIOTMM (CMapT@OHBI, IJAHIIEThl, KOMIIBIOTEPHl U T.[I.), HMEIOIINE
IPUJIOKEHUS/TIPOTPAaMMbl IO  OpraHM3allMM pacnopsiaka AHs/Mecsua/roga u
CUTHAJIM3UPYIOLUX O BaXHBIX COOBITHUAX, HAIPUMED, O BBIIOJIHEHUU 33JaHUI 10



nucrutinHe «CTpOeHUe BEIIeCTBa ¢ OCHOBAaMU KBAaHTOBOU XUMUW.

PerynspHocts — mepBoe ycioBue MOUCKOB Oojiee 3(PHEeKTUBHBIX CHOCOOOB
paboTel. PexomMeHmyeTcst BBIOpaTh €HB/THU HEJENU ISl PEryJIsIpHON MOATOTOBKH
no nucruiuimHe «CTpoeHue BelecTBa ¢ OCHOBAaMHM KBAaHTOBOW XUMHH», 3TO
MO3BOJIUT MOPAJIBHO HACTPOUTHCS HAa BBIMIOJIHCHWE ITOCTABICHHBIX 3ajad,
MOATOTOBUTHCS K HUM W BBIPA0OTATh MPABWJIA BBIMOJHEHUS ISl HUX, HAIIPUMED,
CHaJyayia MpopadOTKa MaTepuayiia JEKIWd, YTCHHE TEePBOUCTOYHUKOB, 3aTEeM
BEIZICJICHNE W (PUKCHpOBaHUE OCHOBHBIX Hei. PekoMmeHmyemoe cpemHee Bpems
JIBa Yaca Ha OJTHO 3aHSATHE.

Onucanue MoCjIe10BaATEJIbHOCTH 1eCTBHH, 00y4aloIUXCs NPH
HU3yYeHHH TUCHUNIMHBI

B cooTBercTBUM € LENSAMH M 33JadyaMy JUCUMILIMHBI CTYJEHT HM3y4yaeT Ha
3aHATHSX W JOMa paslieiibl JIEKIHMOHHOIO Kypca, FOTOBHUTCS K NPAKTUYECKUM
3aHATHUAM, MPOXOJUT KOHTPOJIBHBIE TOYKM TEKYIEH aTTECTAlWH, BKJIIOYAOIINE
pasHble (OpMbI IPOBEPKU YCBOEHUS MaTepHalia (codeceJoBaHue, TECTUPOBAHUE U
Jp.).

OcBoeHue MHMCHMIUIMHBI BKJIIOYAET HECKOIBKO COCTAaBHBIX JJEMEHTOB
y4eOHOU JeSITeIIbHOCTH:

1. BuumatenbHoe uTeHHE paboyeil mporpaMMbl y4eOHOW IUCIUTUIUHBI
(moMoraer UENOCTHO YBUAETb CTPYKTYpPYy M3y4aeMbIX BoOIpocoB). B Hel
COJIEPKUTCSI TNEPEUYECHb KOHTPOJIbHBIX HMCHBITAHUM JJI1 BCEX PA3LEIOB U TEM,
BKJIFOUAsl DK3aMEH; yKa3aHbl CPOKM CIaud 3aJaHuil, IPelyCMOTPEHHBIX yueOHOU
IIPOrpamMMoN Kypca IUCHUIUIMHBI «CTPOEHHE BeEIllecTBa C OCHOBAMM KBaHTOBOMU
XUMUN.

2. HeorpemiemMoi COCTaBHOM 4aCTbIO OCBOCHMS Kypca SIBIISIETCS IIOCEIEHUE
JEKIUN U UX KOHCIEKTHUpOBaHUE. [ TyOOKOMY OCBOCHHUIO JIEKIIMOHHOTO MaTepuaia
CIOCOOCTBYET MpeABapUTeIbHAs MOATOTOBKA, BKIIIOYAIONIAs YTCHUE MPeablayIen
JeKIUH, paboTy ¢ yueOHUKaMHU.

3. PerynspHast HOArOTOBKA K MPAKTUYECKUM 3aHATHUAM U aKTUBHas paboTa Ha
HUX, BKJIHOYAIOIIas:

— IIOBTOPEHNE MaTepHalla JEKIHH 110 TEME;

— 3HAKOMCTBO C IUIAHOM 3aHATHSI U CIIMCKOM OCHOBHOW M JIOTIOJHHUTEIBHOU
JUTEPATYPBL, C PEKOMEHAALMAMU 1O MOATOTOBKE K 3aHATHIO;

— M3y4YEHHE HAyYHBIX CBEJCHHM MO JaHHOW TeMe B pa3HbIX Y4EeOHBIX
IIOCOOUSX;

— YTEHHE IIEPBOMCTOYHHUKOB U MPEJIaraéMon JOMOIHUTENBHON JIUTEPATYPBL;

— TOCELIEHUE KOHCYJbTAllUd C LEJIBI0 BBIACHEHHS BO3HHUKIIMX CIIOKHBIX
BOIIPOCOB ITPU MOJATOTOBKE K IPAKTUYECKUM 3aHATHUSIM.



4. TloaroroBka K 3K3aMeHy (B T€UEHHE CEMECTpa), MOBTOPEHUE MaTepualia
BCEr0 Kypca JUCHUTIINHBI.

PexoMenanuu mo padore ¢ Jureparypoit

W3y4yenne AUCIUIUIMHBI CIEAyeT HAadyWHATh C MPOPAOOTKH TEMATHYECKOTO
IiaHa JICKIUW, yAeNlsas 0co00€ BHUMAHHUE CTPYKTYpE M CONEPKAHUIO TEMbl U
OCHOBHBIX NOHATUHN. V3yueHHE «CIOKHBIX» TEM CIIEAYET HAYMHATH C COCTABJICHUSA
JIOTUYECKOM CXEMbl OCHOBHBIX IIOHSATHM, KaTErOpWUH, CBS3€M MEXAY HUMM.
[lenecooOpa3Ho mnpuOerHyTh K KiaccudUKaluu MaTepualia, B YaCTHOCTU MpHU
U3YYEHUU TEM, B KOTOPBIX MPUCYTCTBYET OOJBIIOE KOJIMYECTBO HE3HAKOMBIX
MOHSATUM, KaTEropui, TEOpPUH, KOHLEMIMH, JIMOO HACHIIIEHHBIX HH(pOpMaIen
THUIOJIOTUYECKOT0 XapaKTEPA.

[Ipu pabGore c nuTepatypoili 0053aTEIBHO BBIMTMCHIBATH BCE BBIXOIHBIC
JJAHHBIE TI0 KaXXJOMYy HMCTOYHUKY. MOKHO BBINHMCBHIBATH KPATKO OCHOBHBIEC HJIEU
aBTOpa W WHOTAA TPHUBOAUTH Hambojee SPKWe W TOKa3aTelnbHBbIC MHUTATHI (C
yKazaHueM cTpanuil). Miure apryMeHThl «3a» WA «IIPOTUBY» UIEH aBTOpA.

UreHne Hay4YHOrO TEKCTa SIBJISIETCS YaCThIO MO3HABATENIBHON NEATEIBHOCTH.
Ee nienb — u3BiieueHue u3 Tekcta Heo0xoauMon nadopmanuu. OT TOro Ha CKOJIBKO
OCO3HaHHA YHUTAIOIIUM COOCTBEHHAsl BHYTPCHHSS YCTAHOBKA (HAWTH HYKHbBIC
CBEJICHUSA, YCBOUTHh HWH(MOPMAIMIO TOJHOCTHIO WM YaCTUYHO, KPUTHUYCCKU
POAHAM3UPOBATh MaTepual H T.I.) BO MHOTOM 3aBUCUT 3((HEKTUBHOCTH
OCYIIECTBIISIEMOTO JEUCTBUS.

Hcnonp3yiiTe OCHOBHBIE YCTAHOBKH MPHU YTEHUH HAYYHOT'O TEKCTA:

1. uHpOpMallMOHHO-TIOUCKOBasT (3aJlaya — HAWTH, BBIACIUTh HCKOMYIO
nHpopMaIuio);

2. ycBauBatomasi (yCUsiusl yuTaTeNsl HAMpaBIEHbl Ha TO, YTOOBI KaK MOXKHO
MIOJIHEE OCO3HATh M 3allOMHUTHh KaK CAMU CBEJICHUS W3J1aracéMble aBTOPOM, TaK U
BCIO JIOTUKY €T0 PacCyKJIeHUN);

3. aHAIUTUKO-KpUTHYECKAsd (YUTATENb CTPEMUTCS KPUTUYECKU OCMBICIUTH
MaTepua, MPOoAHAIM3UPOBAB €T0, ONPEIEIUB CBOE€ OTHOILLIEHUE K HEMY);

4. TBOpuecKast (CO3JaeT y YhTaTeNsi TOTOBHOCTh B TOM HJIM MHOM BHUJE — Kak
OTMHPABHOW MYHKT JJIsi CBOUX PACCYXIEHUM, Kak o0pa3 /st JeUCTBUS 1O aHAJIOTUU
U T.I. — MUCIOJb30BaTh CYXKJECHHUS aBTOpa, XOJ €ro MbICIEH, pe3yJbTar
HaOMIOCHNS, pa3pabOTaHHYIO METOIWKY, OTOJHUTHh WX, MOABEPTHYThH HOBOU
MPOBEPKE).

Jly1st paboThI ¢ HAYYHBIMU TEKCTAMU MMPUMEHSUTE CIICAYIONINE BUJIBI YTCHUS

1. Oubnuorpaduueckoe — TPOCMATPUBAHME  KApTOYEK  KaTajora,
PEKOMEHATENBHBIX CIIMCKOB, CBOJAHBIX CIIUCKOB XKYPHAJIOB M CTaTEM 3a FOA U T.IL.;

2. IPOCMOTPOBOE — HCHOJIB3YETCS U1 MOKMCKAa MaTEpUajoB, COAEPKAIIMX



HY)KHYI0O WHGOpMAIMIO, 00BIYHO K HEMY MpuOeraroT cpaszy mocie padoThl CO
CIMCKaMU JINTEpaTypbl U KaTaJloraMy, B pe3yjbTaTe TaKOro IpOCMOTpa YHUTATEINb
YCTaHABIMBAET, KAKUE W3 HCTOYHUKOB OyIyT HCIOJIb30BAHbI B JaJIbHEHIIEH
pabore;

3. 03HAKOMUTEIBHOE — MOAPA3yMEBAET CIUIONIHOE, JAOCTATOYHO MOApPOOHOE
OpOYTeHHE OTOOpaHHBIX CTaTeil, IJaB, OTAEIbHBIX CTpPAHUI], LEIb —
MO3HAKOMHTBCS C XapakTepoM HH(OpMalMU, Yy3HATh, KaKUe BOMPOCHI BHIHECEHBI
aBTOPOM Ha PaCCMOTPEHHUE, MPOBECTH COPTUPOBKY MaTepHana;

4. u3ydarollee — IpeanoaraeT JOCKOHAIbHOE OCBOCHHE MaTepuasa; B X0/
TAKOI'0 YTEHHUs MPOSIBIAETCA JOBEpUE YUTATENS K aBTOPY, TOTOBHOCTb IPHUHATH
U3JI0’)KEHHYI0 MH(POpMAlMIO, pEean3yeTcsl YCTaHOBKA HA MPEAENIbHO IIOJHOE
NOHMMAaHUE MaTepuaa;

5. AHAJIUTUKO-KPUTHYECKOE M TBOPUECKOE YTEHHE — JBa BHUAA YTCHHS
ONMu3KHe MeXAy CcOoOOW TeM, YTO YYacTBYIOT B PELICHHH HCCIEI0BATEIbCKUX
3amad. IlepBblii M3 HUX NpPEANOJIaracT HAIIPABJICHHBIM KPUTHUYECKWW aHANIN3, Kak
camMoil MH(popMaIUK, TaK U CIIOCOOOB €€ MOJIYUYEHHs U MOoAauu aBTOPOM; BTOPOE —
IOUCK TE€X CYXJEHUH, (aKTOB, IO KOTOPHIM WIH B CBSI3U C KOTOPBIMH, YUTATEIIb
CUMTAET HYKHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.

OCHOBHBIM JI CTyJEHTA SIBIISIETCS HW3ydalollee YTEeHHE — HUMEHHO OHO
Nmo3BoJIAeT B paboTe C y4eOHOM JuTepaTypod HaKaljauBaTh 3HAHUS B
npodeccuoHanbHOM 001aCTH.

[Ipu pabote c nUTEpaTypoil MOXKHO HCIHOJIB30BaTh OCHOBHBIE BH/IBI
CUCTEMATU3UPOBAHHOMN 3aMMCU IPOYUTAHHOTO:

1. AHHOTHpOBaHHME —  TIpEeleIbHO  KpaTKOE  CBSA3HOE  OIMCAHHE
IPOCMOTPEHHON WJIM MMPOYUTAHHOW KHUTHU (CTaThH), €€ COJEPIKaHUsl, UICTOUHUKOB,
XapakTepa U Ha3HauYeHUsl.

2. IlmanupoBaHnwe — KpaTKas JIOTMYECKas OpraHu3alus  TeKCTa,
pacKpbIBaIOIIas CoAEpKaHUE U CTPYKTYPY U3y4aeMOro MaTepuania.

3. TesupoBaHue — JaKOHMYHOE BOCIPOM3BEICHNE OCHOBHBIX YTBEP)KICHHIA
aBTOpa 0€3 npuBieueHUs GaKTUYECKOro MaTepuaa.

4, HI/ITI/IpOBaHI/IC — JOCJIIOBHOC BBIIIMCBIBAHHUC M3 TCKCTA BBIJICPIKCK,
I/ISBJIC‘ICHI/II‘/’I, HauoOoce CYImCCTBCHHO OTpaXaroIX Ty UJIKM HMHYIO MBICJIb aBTOpPA.
5. KOHCHCKTI/IpOBaHI/IC — KpaTko€ MW IOCIACAOBATCIBHOC HM3JI0KCHHUC

COACPIKAaHUA ITPOINTAHHOTIO.

HOIH‘OTOBK& K IIPAKTHY€CKHUM 3aHATUAM
HpI/I IMOATOTOBKE K HPAKTUYCCKUM 3dHATHUAM PCKOMCHIAYCTCS I1OJb30BATHLCA

MaTepuajgaMy JIEKIIUHA, PEKOMEHIOBAHHOW JIMTEPATYPOU M PECYpPCaMHU MHTEPHET.
Bormpocsl, KOTOpble BbI3BIBAIOT 3aTPYJHEHHWE NPHU MOATOTOBKE, JOHKHBI OBITH
3apaHee CHOPMYIMPOBAHBI U O3BYUEHBI BO BpEMs 3aHSITHI B ayJUTOPUU IS



JIONIOJIHUTENIBHOTO pa3biACHEHUs1 mpenojaBareneM. OTBETbl, BBIHOCUMbBIE Ha
o0cyX/IeHle, NOJKHBI OBbITh TIIATEIBHO IMOJATOTOBJIEHBI W MO HUM COCTaBJI€HA
cxema (MmjiaH), KOTOpPOH CTYJIEHT MoJib3yeTcss Ha 3aHatuu. [lpum oTBeTe HaAAO
JIOTUYECKUA TPAMOTHO BBIPaXKaTh U OOOCHOBBIBATH CBOIO TOUKY 3PEHHS, CBOOOIHO
ONEPUPOBATH MOHATUSIMU U KaTeropusiMu. [Ipu camocTOSITENbHOM pelIEHUH 3a/1a4
HY)KHO OOOCHOBBIBATh K&XKIBIM OTam pPEIICHUS, HCXOAS W3 TEOPETUUECKUX
MOJIOKEHUN Kypca.

IHoaroroBka K 3K3aMeHy
B mpouecce noaAroToBkM K 3K3aMEHY, CIEAYET JIMKBUAUPOBATh MMEIOIIHECS

npoOesnbl B 3HAHMUAX, YIIIYyOWTb, CHCTEMAaTH3MPOBATh U YHOPSAOYUTH 3HAHMSL.
Ocoboe BHUMaHHE CIeAyeT yASIUTh OpraHu3aly MOATOTOBKH K 3k3amMeHaM. [ls
3TOTO BaXKHBI CIIEAYIOIIME MOMEHTHI - COOJIIOJICHHE PEeXUMa JAHS: COH HE MeHee 8
4acoOB B CYTKH; 3aHATHS 3aKaHUYMBATh HE IMO3JHEE, 4eM 3a 2-3 yaca [0 CHa;
NPOTYJIKM Ha CBEXEM BO3JyXe, HEYTOMHUTEIbHBIC 3aHSATHS CIHOPTOM BO BpeMs
NEPEPHIBOB MEXAYy 3aHATUSAMU. Hamuune mnoJHBIX COOCTBEHHBIX KOHCIIEKTOB
JEeKIHUHA SBISETCS HEOOXOMUMBIM YCJIOBHEM YCIEHIHOM clauu dSk3aMmeHa. Eciu
OpoIMyIIeHa Kakas- Ju00 JeKuus, HeoOXOIMMO €€ BOCCTaHOBHUTH, 00JyMaTh,
YCTPaHUTh BO3HMKIIKE BOMPOCHl, YTOOBl 3allOMUHAHHE MaTepuana ObLIO
oco3HaHHbIM. ClielyeT HOMHUTb, YTO MPH MOATOTOBKE K 9K3aMEHaM BHayajie HaJlo
IPOCMOTPETh MaTepHuaj IO BCEM BOMNpPOCaM CAaBAaEMOW AHUCLUIUIMHBI, Janee
OTMETUTh g ce0si Hambojee TpyIHbIE BOMPOCH U O0SA3aTENBbHO B HHX
pa3oOpatbcs. B 3akmiodeHue emie pa3 I1enecooOpa3HO MOBTOPUTH OCHOBHBIC
TIOJIOKEHHSL.
PexoMeHIallUM 110 MOATOTOBKE K MPAKTHYECKHM 3aHATHIM

Moayasbl

1.IloaroToBKa K NPAKTUYECKUM 3AHSATHUSIM.

3amanue Ha A0M K 3aHATHIO Nel

[IpocMmoTpeTs MaTepuan JEKIHA, YYCOHUKA M TMOATOTOBUTHCS K PEIICHUIO
3a/1a4 o TeMe «Anredpa ornepaTopoBy.

[IpocMmoTpeTh MaTepuan JEKIHA, YYCOHUKA W MOATOTOBUTHCS K PEHICHUIO
3a1a4 1o TeMe «Onepatopsl GU3NIECKUX BEIIMUUH.

3aganue HA IOM K 3aHATHIO No 2

[IpocMoTpeTh MaTepuan JEKIUH, YICOHUKH U TOATOTOBUTHCS K PEIICHHIO
3a1a4 1o TeMe « KommyTanmoHHbIe COOTHOILICHUS.

3agaHue HA J0M K 3aHATHIO Ne 3

[IpocMmoTpeTs MaTepuan JEKIHA, YYCOHUKA M MOATOTOBUTHCS K PEHICHUIO
3a]a4 Ha COOCTBEHHBIC 3HAUYEHUS M COOCTBEHHbIE (PYHKIIMH ONIEPATOPOB.

3aganue HA IOM K 3aHATHIO Ne 4

[IpocMoTpeTh MaTepuan JEKIUH, YICOHUKH U TOATOTOBUTHCS K PEIICHHIO



3a]]a4 Ha HaX0KJIEHUE CPEHEr0 3HAUCHUS (PU3UUECKON BETUYUHBI.

[IpocMoTpeTs Marepuan JeKIHUd, YYEOHUKH U TMOATOTOBUTHCA K aHAIU3Y
yCIIOBUSI M TIOCTAaHOBKE 3aJaud, a TAaKkKe K HaXOXKJICHHIO BOJHOBOW (yHKUUU
YacTULBl B NOTEHUUATBbHOW siMe. OmnpenennTtb TpaHUYHBIE YCIOBUS IS
MOTSHITUATBHBIX SIM PA3THIHON (HOPMBL.

3aganue HA A0M K 3aHATHIO Ne 5

[IpocmoTpeTs MaTepuan JEKIHA, YYCOHUKA M MOATOTOBUTHCS K PEIICHUIO
o01meit 3a1aum HaXOXKACHUS YHEPTUU TAPMOHUIECKUX KOJICOAHUN YaCTHIIHI.

[IpocMoTpeTh Matepuain JeKUUd, YYEOHUKA M MOATOTOBUTHCS K PEUICHUIO
3a/a4 110 TEOPUU MOMEHTA UMITYJIbCA.

3aganue HA IOM K 3aHATHIO Neb

[IpocMoTpers Marepuan JeKUWH, YYEOHMKH TIO TEOPUH CTPOCHHS
MHOT'03JIEKTPOHHOTO aTOMa M MOJATOTOBUTHCA K PELICHUIO 3a1a4 110 HAXOKJICHUIO
TE€pMa OCHOBHOTO COCTOSIHUS aTOMA.

3aganue HA 10M K 3aHATHAM NeNe7-9

[IpocMoTpeTh MaTepuain Jekuu, yueouuku no Teopur MO JIKAO u metony
Xaptpu-®oka-Pyraana. IloAroTOBUTBCA K PEMICHUIO 337a4 MO HAXO0XICHUIO
BOJIHOBBIX ~ (YHKUUNA MPOCTEUIIUX MOJIEKYJSPHBIX CUCTEM, IOCTPOEHUIO
onpenenutens Cnatepa, pelieHU o ypaBHeHul Pyraana.

Mopyasb 2

1. IToaroroBka K caave KOJUIOKBHYMOB.

[Ipy mOArOTOBKE K cladye KOJUIOKBUYMOB BOCIOJIB3YHTECH IMPUBEIACHHBIMU
BBHIIIIE PEKOMEHAAIMAMU MO padore c auteparypoi. Mcmomb3yiTe marepuanbi
JIEKIIUI U PEKOMEHIOBAHHBIX JTUTEPATYPHBIX HUCTOYHUKOB.

2. IToaroToBKa K NPAKTUYECKUM 3aHATHUSIM.

3amanue Ha 10M K 3aHATHIO Nel

[IpocmoTpeTs Marepuan JeKUHUd, YYEOHUKM U TMOATOTOBUTHCA K aHAIU3Y
KJIACCUYECKUX W KBAHTOBO-MEXAHUYECKUX TEOPUN CTPOEHUS MOJIEKYJN, HX
JOCTOMHCTB U HEJIOCTAaTKOB.

3amanue HA 10M K 3aHATHIO Ne2

[TpocMoTpeTs MaTepuan JEKIUi, y4eOHHMKM M METOJUYECKOE MOCOOHe K
MIPAKTUYECKAM 3aHSATUSAM U MOATOTOBUTHCS K PELICHUIO 33/1a4 IO OIPEICIICHUIO
MIPOCTPAHCTBEHHOTO CTPOEHHMS MOJEKYJI IO MeToay [ miuiecnu, KOHTPOJBbHOU
pabote Nel.

3aganue HA A0M K 3aHATHAM Ne3-4

[IpocMoTpeTs Matepuan JeKUUH, y4eOHMKH U METOJUYECKOoe IMocolue,
MOJATOTOBUTHCS K HANMCAHWIO BOJHOBBIX (YHKLIMIA MOJIEKYJSIPHBIX OpOUTasien
JIBYXaTOMHBIX TOMOHYKJICAPHBIX W TE€TEPOHYKIICAPHBIX MOJEKYJ, MNOCTPOECHUIO
SHEPreTUYECKUX THArPAMM MOJIEKYI.



3aganue HA 10M K 3aHATHAM NeNe 5-7

[IpocMoTpeTh MaTepural JEKIHUH, Y4eOHUKH U METOAUYECKOE ITOCOOHeE,
MOJATOTOBUTHCS K PACCMOTPEHUIO MHOTI0AaTOMHBIX MOJIEKYJI 1o meToxy MO ¢
HCIIOJIb30BaHUEM MOHSTHS 00 UX CUMMETPHUH, KOHTPOJIBHOM padboTe No2.

3aganue HA A0M K 3aHATHIO Ne 8

[IpocMoTpeTs MaTepuan JeKIUil, Y4eOHHKH U METOJUWYEecKoe Mmocolue,
MOATOTOBUTHCS K  PACCMOTPEHUIO TMPHUHIMIIA COXpPaHEHUS OpOUTAIBHOU
CUMMETPHUU MPU XUMUYECKUX PEAKIIUSX.

3aganue HA IOM K 3aHATHIO Ne 9

[IpocMoTpeTh MaTepuan JEKIHWH, Y4eOHMKHM W METOJAMYECKOoe Mocodue,
MOJATOTOBUTHCS K TOCTPOCHUIO W aHAIM3Y JUarpamm Y ojmia.

3aganue Ha A0M K 3aHaTHaIM NeNe 10-11

[IpocMoTpeTs MaTepuan JeKIUil, Y4eOHMKH U METOJMWYEeCcKoe Mocolue,
INOATOTOBUTBCA K  PACCMOTPEHUIO  CTPOEHUS  MOJIEKYJ  HEHACBILICHHBIX
OpPraHMYECKUX COSAMHEHUN MO MeTOay XIOKKEIs, KOHTPOJIbHOM paboTe Ne3.

3aganue HA 10M K 3aHATHIO Ne 12

[IpocmoTpeTs Marepuan JeKUUd, y4eOHMKH U METOJUYECKOe IMocolue,
MOATOTOBUTHCS K PACCMOTPEHUIO MAarHUTHBIX CBOWCTB M MX UCIOJIb30BAHUIO IS
0OBACHEHMS CTPOEHUST MOJIEKYJI.

3aganue Ha A0M K 3aHATHAM NeNe 13-14

[IpocMoTpeTs MaTepuan JeKIUil, Y4eOHMKH U METOJUWYEecKoe Mocolue,
NOJATOTOBUTBCS K PACCMOTPEHHIO SJIEKTPUUECKUX CBOWMCTB (AMIOJIBHOTO MOMEHTA,
HOJIIPU3YEMOCTH) M HMX HCIONb30BAHUIO I OOBSICHEHUS CTPOCHUSI MOJIEKYIL,
KOHTpOJIbHOM paboTre Ne4.

3aganue HA IOM K 3aHATHIO Ne 15

[IpocMoTpeTs Marepuan JeKUUH, y4eOHMKH U METOJUYECKOoe IMocolue,
MOATOTOBUTHCS K PACCMOTPEHUIO BPAILATEIbHOTO ABWKEHHS W BpAIIATENIbHBIX
CHEKTPOB U UX HCIOJIb30BAHUIO /ISl OOBSICHEHHUS CTPOSHUS MOJIEKYJI.

3aganue Ha 10M K 3aHaATHIO Ne 16

[IpocMoTpeTs MaTepuan JeKIUi, YYEOHMKH U METOIUWYEecKoe Mocolue,
MOJITOTOBUTHCS K PACCMOTPEHHIO KOJEOATENIbHOTO JIBMKEHHSI M KOJIeOaTeNbHBIX
CHEKTPOB W MX HCMOJb30BAHUIO JJIi OOBSICHEHHS CTPOEHUSI MOJIEKYI,
KOHTPOJIbHOM paboTre NoS5.

3aganue HA I0M K 3aHATHIO Ne 17

[IpocMoTpeTs MaTepuan JeKIUil, YY4EOHUKH U METOJUWYEecKoe Mocolue,
NOJATOTOBUTBCS K PACCMOTPEHHUIO CTPOEHUSI KOMIUJIEKCHBIX COEUHEHUH.

3aganue Ha 70M K 3aHaTHIO Ne 18

[IpocMoTpeTs MaTepuan JeKIUil, Y4EOHMKH U METOJUWYECcKoe Mocolue,
IIOATOTOBUTBCS K  PAaCCMOTPEHHUIO  MEXMOJIEKYJISIPHOIO  B3aMMOJCHCTBUSA,
arperaTHOro COCTOSIHUS BEILECTBA.



TunoBpie KOHTPOJIBHBIE 33JaHUS, METOJIMYECKUE MATEPUAJIbl, ONPEAEISIOIINE
OpoLEeAYypbl OLICHWBAHMs 3HAHWM, YMEHUMM M HaBBIKOB U (MJIM) ONBITA
NESATEIIbHOCTH, a TaK)K€ KPUTEpUU M IOKa3aTelH, HEOOXOAUMBIE NJIsi OLEHKU
3HAHWW, YMEHUH, HABBIKOB U XapakTepuUsylollue dTanbl (POPMUPOBAHUS
KOMIETEHIIMM B Mpollecce  OCBOGHHMS  OOpa3oBaTENbHOM  IPOrpaMMBI,
npexacrasieHsl B [Ipunoxenuu 2.

Meroanuyeckoe mocodome K NPAKTHYECKMM padoTaM HaXOAUTCA B
IIpunoxenun 3.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIUIIVIMHBI

MynpTMenuitHasE ~ JEKIMOHHAs ~ ayauTopust  (PKpaH  NPOEKUMOHHBIN
SENSSCREEN ES-431150 150* nHacTeHHO-IOTOJIOYHBIM MOTOPU3UPOBAHHBIN,
nokpeitie Matte White, 4:3, pasmep paboueit moBepxuoctu 305*229 , mpoextop
BenQ MW 526 E).

Harnsanele mocobus: nepuoauueckas CUCTeMa XUMHUYECKUX saemeHToB .M.
Mennemneena.

st caMOCTOSITENTbHOM PabOThl MCIIONIB3YETCS 4YMTalbHbIe 3aibl HaydHoi
oubmuoreku [IBD®Y ¢ otkpbiThiM goctynioM Kk Gouay: Monoomok Lenovo C360G-
134164G500UDK. MnrterpupoBanubiii ceHcopHblit auciuieii Polymedia FlipBox.

Konmp-npunrep-uBeTHo# ckanep B e-mail ¢ 4 notkamu Xerox WorkCentre

5330 (WC5330C). Ckopocts aoctyna B Uateprer 500 Mout/cex. Paboune mecrta
JUISL JIIOJIEN ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3[J0POBbSI OCHAILEHBI AUCIUIESIMU U
npuHTepamu bpaitnis; 000opyn0BaHbl: MOPTATUBHBIMU YCTPOWMCTBAMHU JUIS YTEHMS
IUIOCKOIIEYaTHbIX ~ TEKCTOB, CKAaHUPYIOIMMM M  YUTAIOUMMU  MalllMHAMHU
BU/ICOYBEIIMUUTENIEM C  BO3MOXHOCTBIO  PEryJSiIMM  I[BETOBBIX  CIIEKTPOB;
YBEJTMUYUBAIOIIMMHE 3JIEKTPOHHBIMHU JIyTIaMHU U yIBTPa3BYKOBBIMU MapKHUPOBIIUKAMH.
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOSATEIbHON PadOThI MO JMCUMILINHE

Bu IIpumepHbIe
Ne Hara/cpoxkn T pumep ®opma
CaAMOCTOSITEJIbHOI | HOPMbI BpEeMEHH
n/n BbITIOJIHECHUSI KOHTPOJIA
padoThI Ha BBINOJIHCHUE
Monayisb 1.
[TonroroBka k
PaKTUYECKUM
KonTponbHas
1. 1-6 Hepenu 3aHATHAM, 6 uac
pabota Nel
KOHTPOJIbHBIM
paboTam.
IToaroroBka k
MPaKTUYECKUM
Konrtponbnas
2. 7-12 uenenu 3aHATHSIM, 6 4Jac
paborta Ne2
KOHTPOJIbHBIM
pabotam.
[Tonroroska k
NPaKTUYECKUM
KonTponbHas
3. 3aHATHIM, 6 gac
13-18 nenenn pabora Ne3
KOHTPOJIbHBIM
paboTam.
Monyib 2
6 JacoB [Ipunsitue
KOJITIOKBUYMOB NeNe
ITonroroska k TN
1-2 ¢ onieHkoil B
MPaKTUYECKUM
1. 1-6 negenu COOTBETCTBUU C
3aHATHUAM, claue .
PEUTHHT-TIAHOM.
KOJUIOKBHUYMA.
KontponsHsie
pabotel NeNel-2,
6 yacoB [IpunsTue
KoJutokBuyma Ne3 ¢
[Tonroroska k PHYM
OIICHKOH B
NPaKTUYECKUM
2 7-12 uenenu COOTBETCTBUH C
3aHATHUAM, CllaUe o
PEUTHHT-TIIAHOM.
KOJUIOKBHUYMA.
KonTposnbhbie
paboThl NeNe 3--4.
6 yacoB [Ipunstue
KoJutokBuyma Nedc
ITogroroska k SHYM
OILICHKOH B
MPaKTUYECKUM
3. COOTBETCTBUH C
13-18 Hengenu 3aHATHIM, claye o
PEUTUHT-IUIAaHOM
KOJUIOKBUYMA.
Konrtponbnas
pabota No5.
[IpomexxyTouHas [TonroroBka k 54 gacoB
4. p Y a DK3aMeH
aTTecTanus 9K3aMEHY

PexoMeHnganum 1o caMmocTosiTeIbHOM padoTe CTyIeHTOB

B cootBeTcTBUM C oeaaMu M 3aadaMy JUCHHMIIIMHBI CTYACHT HM3Yy4acT Ha
3aHATUAX WM O0Ma pas3acibl JICKIMUOHHOI'O KypcCa, TI'OTOBHUTCA K MNPAKTHYCCKUM
3aHATUAM, IHIPOXOJHUT KOHTPOJIBHBIC TOYKH TCKYIHCﬁ arreCraluy, BKIIIOYArOIIUC



pas3Hbie (POpMBI IPOBEPKHU YCBOCHUS MaTepuaa (ornpoc, TECTUPOBAHUE U AP.).
CaMmocTrosiTenbHass paboTa BKIIOYAET MOATOTOBKY K IMPAKTUYECKUM 3aHITHUSIM
(pabora ¢ nuTepaTypoil, npopaboTKa TEM JEKIUOHHBIX 3aHATHI), K TECTUPOBAHUIO U
KOHTPOJIBHBIM padoTaMm.
CaMmocTtosiTenbHasi paboTa MOXET OCYIIECTBISATHCS HWHIAMBUAYAIbHO WITU
rpynnamMu CTYJEHTOB B 3aBUCHUMOCTH OT II€JHd, O00BbeMa, KOHKPETHOMW TEMAaTHUKH
CaMOCTOSITENIbHOM pabOThI, YPOBHS CI0KHOCTH, YPOBHSI YMEHHIA CTYIEHTOB.

PexoMeHIaIUM 10 OATOTOBKE K NPAKTHYECKUM 3aHATHAM

CamocrosiTenbHass paboTa CTYAEHTOB IO TMOATOTOBKE K IPaKTUYECKUM
3aHATHUAM BKJIIOYAeT B ceOsl MpopabOTKy TEMaTUYECKOro IUIaHA JIEKLUH, YJess
0c000€ BHUMAaHUE CTPYKTYPE U COACPKAHUIO TEMbI U OCHOBHBIX NOHATUN. V3yueHue
«CJIOKHBIX» TE€M CJEIyeT HauyMHATh C COCTABJICHUS JIOTUYECKOW CXEMbl OCHOBHBIX
NOHSTUN, KaTeropuii, cBszed Mexay HuMH. llemecoobpa3sHo mnpuOerHyTh K
KJacCU(pUKalMU MaTepuana, B YaCTHOCTH TMPU U3YYEHHH TEM, B KOTOPBIX
IPUCYTCTBYET OOJBIIOE KOJIMYECTBO HE3HAKOMBIX IOHSITHM, KaTeropuil, Teopuii,
KOHLENIHH, 1100 HACHIIIEHHBIX HH(OpMaLMel TUIIOJIOTMYECKOI0 XapakTepa.

B Xxonme moArotoBKM K IPAKTUYECKUM 3aHATUSAM HEOOXOAMMO H3Yy4YUTh
OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JIOMOJIHUTEIBHOM JUTEPaTypOd, HOBBIMH
nyOIUKaUsIMU B TMEPUOJUYECKUX H3AaHUAX. [lpu 3TOM y4ecThb peKOMeHIaluu
npenonaBarens. JlopabatbiBaTh CBOW  KOHCHEKT JICKIIMU, JieJlasi B HEM
COOTBETCTBYIOILIME 3alMCHU U3 JIMTEPATYpbl, PEKOMEHJOBAHHOMN TMpEnoiaBaTeseM.
IlenecooOpa3HO COCTaBUTH IJIAH-KOHCIIEKT CBOErO BBICTYIUIEHHS II0 BOIPOCAM
IPAKTUYECKOIO 3aHATUS.

Buapl nana no gopme BhIpaxeHus:

1. HomunaTtuBHBIM. DTO caMblii KpaTKUid CHOCOO BBIPAKECHHUS  ILJIaHA:
yTBEPAUTENbHbBIE OJTHOCOCTABHBIE MPE/IOKEHHUS, TTIAaBHBINA YJIeH KOTOPBIX — B opme
MOJIJIEKAIIET0, HAPUMEP: KOH()OPMEPBHI.

2. BonpocuTenbHblid, WIXM BONPOCHBIM (KaKIblil MYHKT IUIaHA MPEACTABISET
€000 BOMPOCUTENIBHOE MPEITIOKEHHUE).

3. luratHpli (IyHKTHI IUIaHA — LUATAThl M3 MCXOJHOIO TEKCTa, KOTOpHIE
OTpaXKaroT cofiepKaHue OyIyIIero OTBETA).

4. Te3ucHbll (MyHKTHl IUIaHa TMEpPENalOT OCHOBHBIE MOMEHTBHI COJIEpPKaHUS
OTBETA, KOTOPBIN MOTOM JIETKO BOCIIPOU3BECTH).

TpeboBanus K coAepKaHUIO TUIaHA:

l. 1aH JOJKEH COOTBETCTBOBaTh TEME, aJEKBAaTHO M JOCTAaTOYHO IOJIHO
OTpakaTh COJICPIKaHUE OTBETA;

2. MyHKTBHI MJIaHA JAOJDKHBI OBITH CBA3aHBI BHYTPEHHEH JIOTMKON (BTOPOM MyHKT



BBITEKAET U3 IEPBOr0, TPETHI U3 BTOPOIO U T.1.);
3. yacTH 11aHa JOJKHBI OBITh COPa3MEPEHBI.

TexHoIorus cocTaBIeHUS IJIaHa:

1. IlpounTaiite pEeKOMEHIOBAHHYIO MPENOABATEIEM JUTEPATYPY, OMPEAEIIs
MHKPOTEMBI, KOTOPBIE PACKPBIBAIOT BOIIPOC.

2. Pazenute NpOYMTAaHHOE HA YaCTH.

3. Onpenenute, ¢ KaKOM LEIbIO COCTABISETCS TJIaH, U Ha OCHOBE 3TOTO PEIIUTE,
KaKko¥ OyaeT BU IiaHa mo GopMe BBIPaKCHHS.

4. JlaiiTe KpaTKO€ HAMMEHOBAHUE KAXKJIOM YaCTH.

5. IIpoBepbT€ TMOJYYHUBIIMHCS IUIAH, CKOPPEKTUPYWUTE €ro, Y4YHUThIBas
TpeOOBaHUSI.

6. Onpenenute, TOCTATOYHO JIM AJIEKBATHO MEPEAAET CTPYKTYPY U COJIEpIKAHUE
OTBETAa COCTABJICHHBIN IJIAH.

7. B cny4yae HeOOXOAUMOCTH TOTIOJIHUTE WM COKPATHUTE TUIaH.

TpeboBanust k 0hoOpMIICHUIO TUTaHA:
[IyHKTHl TJ1aHA OTBETa IOJDKHBI OBITh €IMHOOOpa3HO O(OpPMIIEHBI, UMETh
eIMHOE OCHOBAHHUE JICIICHHSI.

CTyIeHTY PEKOMEHAYeTCs CIEAYIOIas CXeMa IMOJITOTOBKH K MPaKTHUYECKOMY
3aHSATHIO:

1. [IpopaboTaTh KOHCTIEKT JICKITU;

2. TlpounTaTh OCHOBHYIO M JIOTIOJHUTEILHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO
10 U3y4aeMOMY pas3zeiy;

3. OTBEeTUTH HA BOTIPOCHI IJIaHA IPAKTUYCCKOTO 3aHATHS;

4. CocTaBUTh IIJJAH-KOHCIIEKT CBOETO  BBICTYIUICHHS IO  BOIPOCAM
NPaKTUYECKOTO 3aHSITHSI,

5. Ilpu 3aTpyaHeHUSIX CHOPMYITHPOBATH BOMPOCHI K MPEIOIaBaTENIO.

KpI/ITCpI/II/I OLICHMBAHMUA I1JIaHA-KOHCIICKTA.

[Tapamerp bayel

® COOTBETCTBHUE TEME,
® aJICKBATHO M JOCTATOYHO IIOJHO OTPAKEHO COAEPKAHKUE OTBETA, 100 - 86
® IIYHKTHI IIJIaHa CBSI3aHbl BHYTPEHHEHN JIOTUKOM, (oTm4HO)
® 4aCTH IJIaHa COpa3MepPEeHbl,

e cTMHOOOpazHoe 0hopMIICHHUE,
® ¢JITHOE OCHOBAHUE JICTICHUSI.

® COOTBETCTBUE TEME,
® He JIOCTATOYHO MOJIHO OTPAXKEHO COIEPIKAHUE OTBETA, 85 -76
® [IYHKTBHI IIJIaHa CBSA3aHbl BHYTPEHHEH JIOTUKOH, (xopomo)
® 4acTH IIJJaHa HE COPa3MEPEHBI,
e e1uHOOOpazHoe oopMIIeHUE,
® ¢JIMHOE OCHOBAHUE JICJICHUSI.




® COOTBETCTBUEC TEMC,

® e JOCTaTOYHO IIOJIHO OTPaXKEHO COJIEpKaHHUE OTBETA, 7561
® [IYHKTHI IIJIaHA HE CBSI3aHbl BHYTPEHHEH JIOTUKOM, (ymoBierBo-
® YaCTHU IUIaHA HE COPa3MEPEHBD, PHUTEINBHO)

e cTIMHOOOpazHoe 0hopMIICHHUE,
® ¢JITHOE OCHOBAHUE JICTICHUS.

® HC COOTBCTCTBYCT TCMC,

® HE OTPAXKEHO COZEpKaHUE OTBETA, 60-50
® [IyHKTHI IJIAHA HE CBA3aHBI BHYTPCHHEW JIOTUKOM, (HeynoBieTBO-
® 4YACTH IUIAHA HE COPa3MEPEHHBI, PHTEIIBHO)

e eTMHOOOpazHoe 0hopMIICHHUE,
® ¢IMHOC OCHOBAHHE JICJICHHSL.

3aaHusA M0 MOATOTOBKE K NPAKTUYECKUM 3aHATUIM
Monyasl

1.IToAroToBKa K NPAKTUYECKUM 3aAHATUAM.

3amanue Ha A0M K 3aHATHIO Nel

[TpocMmoTpeTs MaTepHall JAEKIUA, YI€OHUKHU U TIOITOTOBUTHCS K PEIICHHIO 33/1a4
1o TeMe «Anredpa onepaTopoBy.

[IpocMOTpeTh MaTepural JEKIHi, y4UeOHUKHU 1 TTOATOTOBUTHCS K PEIICHUIO 3a71a4
o TeMe «OrnepaTropsl PU3HUECKUX BETUUNH.

3aganue HA I0OM K 3aHATHIO Ne3

[TpocMmoTpeTs MaTepHall JEKINUA, Y9€OHUKHU U TIOITOTOBUTHCS K PEIICHHIO 33/1a4
1o TeMe «KoMMyTaIllMOHHbIE COOTHOLIEHUSI.

[TpocMmoTpeTs MaTepHall JEKINUA, YI€OHUKHU U TIOITOTOBUTHCS K PEIICHHIO 331a4
Ha COOCTBEHHBIC 3HAYEHUS U COOCTBEHHBIC (DYHKIIMHU OTIEPATOPOB.

3aganue HA IOM K 3aHATHIO Ne 4

[IpocMoOTpeTh MaTepural JEKIHi, y4UeOHUKH 1 TTOATOTOBUTHCS K PEIICHUIO 3a71a4
Ha HaxO0JICHUE CPeAHEro 3HaYeHUs (PU3NUECKON BEJIMYHHBI.

[IpocmoTpeTs MaTepuan JeKIui, YYeOHMKH M TOATOTOBUTHCA K aHAIU3Y
YCIIOBUSI W TIOCTAaHOBKE 3a/1aud, a TaKKe K HAXOXXJICHHUIO BOJHOBOW (DYHKIHH
YacTUIIbl B TMOTEHIHUAIbHON same. Omnpenenutb TpaHUYHbIE YCIOBHS IS
MOTSHITUATBHBIX SIM PA3THIHON (HOPMBI.

3aganue HA IOM K 3aHATHIO Ne 5

[IpocMOTpeTh MaTepuasl JIeKIUH, YYCOHUKH U TOJATOTOBHUTBHCS K PEIICHHUIO
001116 3a71a4M HAXOXKICHHUS YHEPTHUH TAPMOHUYECKUX KOJIeOaHUN YaCTHUIIBI.

[TpocMmoTpeTs MaTepHall JEKIUA, YI€OHUKHU U TIOITOTOBUTHCS K PEIICHHIO 33/1a4
10 TEOPUH MOMEHTA UMITYJIbCA.

3aganue HA J0M K 3aHATHIO Ne6

[IpocMoTpeTs  MaTepuan  JEKUUH, YYEOHHMKH IO TEOPUU  CTPOCHUS
MHOT'O3JIEKTPOHHOTO aTOMa W TMOJATOTOBUTHCS K PEUICHHUIO 33/1a4 MO HAXOXKICHUIO



TE€pMa OCHOBHOTO COCTOSIHUS aTOMA.
3aganue HA A0OM K 3aHATHIO NeNe7-9
[IpocMoTpeTh MaTepuan Jiekiui, yueOHuku no teopun MO JIKAO u metony
Xaptpu-®oxka-Pyraana. IloAroTOoBUTBCA K PEWICHUIO 33a4 1O HAXO0XICHUIO
BOJTHOBBIX  (DYHKIMM  TPOCTEUIIUX  MOJIEKYJSPHBIX  CHUCTEM, IOCTPOCHUIO
onpenenutens Cnarepa, pelieHuto ypaBHeHul Pyraana.
Mopyasb 2

1. IToaroroBka K caave KOJUIOKBHYMOB.

[Ipy mnoAroToBKe K cJaye KOJUIOKBUYMOB BOCIOJIB3YWTECh MaTepuaiaMu
JIEKUUN U PEKOMEHJOBAHHOM JIMTEPATYPOHU.

2. IToaroToBKa K NPAKTUYECKUM 3aAHATHSIM.

3aganue HA A0M K 3aHATHIO Nel

[IpocmoTpeTs MaTepuan JeKIHi, Y4eOHMKU U TOATOTOBUTHCA K aHAIU3y
KJIACCUYECKUX W KBAHTOBO-MEXAHMYECKUX TEOPUM CTPOCHUS MOJIEKYJ, UX
JIOCTOMHCTB U HEJIOCTATKOB.

3amaHue HA 10M K 3aHATHIO Ne2

[TpocMoTpeTs MaTepuan JEKIUil, Y4eOHHKHM U METOJWYecKoe mocodue K
MNPAKTUYECKUM 3aHSITUSM M MOATOTOBUTHCS K PEUICHUIO 3aJad MO OMNPEe/EeICHUI0
MPOCTPAHCTBEHHOTO CTPOEHHUS MOJIEKYH MO MeToAy | miecnu, KOHTPOIbHOU paboTe
Nel.

3aganue HA A0M K 3aHATHAM Ne3-4

[IpocmoTpeTs Matrepuan JeKIuH, Yy4eOHHKM W METOAMYECKOoe Tmocodue,
MOATOTOBUTHCS K HAIMMCAHUIO BOJHOBBIX (DYHKITMH MOJEKYJISIPHBIX OpOUTaIeH
JIBYXaTOMHBIX TOMOHYKJEApHbIX W TE€TEPOHYKIICAPHBIX MOJIEKYJ, MOCTPOCHUIO
HSHEPreTUUYECKUX JUarpaMM MOJIEKYII.

3aganue HA 10M K 3aHATHAM NeNe 5-7

[IpocMmoTpeTs MaTepual JeKUUN, y4UeOHUKH U METOJUYECKOE Mocooue,
MOATOTOBUTHCS K PACCMOTPEHHI0 MHOTOATOMHBIX MOJIEKYH o meToay MO ¢
UCIIOJIb30BAaHUEM MOHATHUS 00 UX CUMMETPHUH, KOHTPOJIbHOU padoTe Ne2.

3aganue HA 10M K 3aHATHIO Ne 8

[IpocMoTpeTs MaTepuan JieKIMA, Yy4YeOHMKM U METOJUYECKOoe Mmocolue,
MOATOTOBHUTHCS K PACCMOTPEHHIO MPHUHITUIIA COXPAHEHUSI OPOUTATILHONH CHMMETPHUH
MPU XUMUYECKUX PEAKIUSX.

3aganue HA IOM K 3aHATHIO Ne 9

[IpocmoTpeTs Matrepuan JeKIuH, Yy4eOHHKM U METOAMYECKOoe Tmocobue,
MOATOTOBUTHCS K MIOCTPOEHUIO W aHAIU3y Auarpamm Y oJiia.

3aganue Ha A0M K 3aHATHAM NeNe 10-11

[IpocMoTpeTs MaTepuan JieKUMi, Yy4YeOHMKM W METOJHUYECKOoe Mmocolue,
MOATOTOBUTHCSL K PACCMOTPEHUIO CTPOCHHSI MOJIEKYJT HEHACHIIIIEHHBIX OPTaHUYECKUX



COEIMHEHUI 10 METOY XIOKKEs, KOHTPOJIbHOM padoTe No3.

3aganue HA AOM K 3aHATHIO Ne 12

[IpocmoTpeTs Matrepuan JeKIUH, Yy4eOHMKM W METOAMYECKOe TMocoOue,
MOATOTOBUTHCS K PACCMOTPEHUIO MArHUTHBIX CBOWCTB M HMX MCIIOJb30BAHUIO [JIS
O0OBSICHEHUS] CTPOCHUS MOJIEKYI.

3aganue Ha 10M K 3aHATHAM NeNe 13-14

[IpocMoTpeTs MaTepuan JieKUMid, Yy4YeOHMKM W METOJUYECKOe Mocolue,
NOATOTOBUTBCS K PACCMOTPEHHUIO AJIEKTPUUYECKUX CBOMCTB (IUITOJIBHOIO MOMEHTA,
NOJIIPU3YEMOCTH) M MX HCIOJIB30BAHUIO JII OOBSICHEHUS CTPOCHUSI MOJIEKY,
KOHTPOJIbHOM paboTte Ne4.

3aganue HA IOM K 3aHATHIO Ne 15

[IpocMoTpeTs MaTepuan JieKUMiA, Yy4YeOHMKM W METOJUYECKOe Mmocolue,
IOATOTOBUTBCS K PACCMOTPEHHMIO BpaLIaTEIbHOIO JIBH)KEHHS M BpallaTelbHbIX
CHEKTPOB U UX HCIOJIB30BAHUIO /ISl OOBSICHEHUS CTPOSHUS MOJIEKYJI.

3aganue Ha 70M K 3aHaATHIO Ne 16

[IpocmoTpeTs Matrepuan JeKIuH, Yy4eOHMKM U METOAUYECKOe Tmocobue,
MOJATOTOBUTHCS K PACCMOTPEHUIO KOJIEOATENbHOIO JIBMXKEHHS M KOJeOaTelbHbIX
CHEKTPOB U UX HCIOJIb30BAHUIO JJI1 OOBSICHEHUSI CTPOCHUSI MOJIEKYJI, KOHTPOJIBHOM
pabote Ne5.

3aganue HA 70M K 3aHATHIO Ne 17

[IpocMoTpeTs MaTepuan JieKUMA, Yy4YeOHMKM W METOJHUYECKOe mocolue,
NOJATOTOBUTHCS K PACCMOTPEHHUIO CTPOEHUSI KOMIUJIEKCHBIX COEUHEHUH.

3aganue HA I0M K 3aHATHIO Ne 18

[IpocmoTpeTs Matrepuan JeKIUH, Yy4YeOHMKM W METOAMYECKOe Tmocobue,
MOATOTOBUTBCS K  PACCMOTPEHHUIO  MEXMOJIEKYJISIPHOTO  B3aUMOJECHCTBUS,
arperaTHoro COCTOSIHMS BEILIECTBA.

IIpuMeps! perieHus 3aaa4

1. Ilpumepbl wucnouab3oBanusa Tteopun OIIIBO pas  ompenesieHus
reOMeTpHYeCKOro CTPOCHHS W OOBSICHEHHS CTPYKTYPHBIX XapaKTEePHCTHK
MOJIEKYJI:

Ilpumep 1. YcrtaHoBUTE reoMeTpUYECKOE cTpoeHrEe MOJEKYIbl SCl.

Pewenue:

A)  OmpegensieM CyMMYy 3JIEKTPOHOB B BaJIGHTHOM OOOJIOYKE aToma Cephbl:
5JIEKTpOHHAs KOH(urypaius atoMa cepsl 1s?2s*2p®3s?3p?, ma BHemHeM ypoBHe
6 anekTpoHOB. Kaxkplif 13 aTOMOB XJIOpa MOCTAaB/ISIET B BaJICHTHYIO 000J0YKY aToMa
CepbI [0 OJHOMY 3J1eKTpoHy. OTCroaa:

Xe =6¢ +4¢ =10¢.

b)Onpenensem cymmy moOAeNeHHbIX (#) M HENOAENECHHbIX (m) ¢ -nmap (oHa
paBHAa CyMMapHOMY YHCIY 3JIEKTPOHOB, ICJICHHOMY Ha JIBA):



n+m=—0:5.
2

B)  OnpeaensieM pacnoyio’keHHe € -Map B MPOCTPAHCTBE.
n+m=5 - TpuroHanpHas Ounupamuga; n=4, m=1 (4UcCI0 n paBHO YHUCIY
G-CcBsi3eil B Mousiekyse). Hemogenennas € -mapa 3aHMMaeT B MPOCTPAHCTBE OOJbIIIE
MeCTa, MO3TOMY OYJET pacroiaratbCcsi B TOM HalpaBlIeHUU, KOTOPOE SHEPIeTHUECKH
Oonee BbIrOAHO. B ciiydyae TpuroHampHOM OMOHMpaMUIBbl — 3TO SKBATOPHAIBHOE
HanpasneHue. To ects monekyiny SCly MOXHO M300pa3uTh TaK:

Yron ® < 180°, Tak Kak OTHO U3 HAIIPABJIICHUI 3aHITO HEIMOJICIICHHON € -MapoHu,
a 3TO MPUBOJIUT K UCKAKEHUIO OUTTUPaAMUJIBI.

Ilpumep 2. YcranoBute reomeTpuyeckoe ctpoenue Mmonekyssl POCI;.

Pewenue:

A) Haxonum cymmy 3€KTpPOHOB B BaJIeHTHOU 00o0s0ouke atoma gocdopa. Ha
BHEIIHEM ypoBHe B arome Qochopa 5 (P 3s3p’). Arom kmcmopoma, Kak
BaJICHTHBIM, MOCTABIIsIET B BaJEHTHYIO 000J0uKy aroma (ocdopa aBa 31eKTpoHa, a
KaXK]IBI aTOM XJIOpa - IO OJJHOMY AeKTpony. OTcroza:

Ye =5¢ +2e +3¢e =10€.

b)Onpenensem cymMMmy TOAENEHHBIX (7)) W HEMOJENEHHBIX (m) € -map,
YYUTBIBas, YTO KpaTHas CBs3b pPaBHOIICHHA OJWHAPHOW (TO €CTh HCKIIIOYaeM

T-CBSI3H):
n+m=£—1=4.
2

B paccmarpuBaeMoii MolleKyJie OJlHA T-CBSI3b, IIOPTOMY BBIYMTAeM U3
MOJIYYMBIIETOCS MIPH JICTICHUU YHUCIIA EUHUILY.
B)  Omnpegensiem reomeTpruueckoe CTPOCHUE MOJIEKYIIbI.
n+m=4 - trerpadqp, n =4, m = 0. Takum 00pa3om, CTpoCHHE CIEAYIOIIEE:

i
c1/1|)\c1
Cl
N3-3a Gousbiioro pasmepa ¢ -obnaka aBoviHou cBsizu yrosa CIPCl menbie
yria B IPaBUILHOM TETPadpE.
Ilpumep 3. B xakoii u3z monexkyn H,O umu ClL,O yron mexny cBsazsmu 0-X



oyner mensie? [Touemy?
Pewenue:
O6mas hopmyna paccmaTpuBaembix Mojiekya OX,E,, Tak kak
2e =6e +2e =8¢, rue 6¢e oraromoB O, a2¢e or atToMOB X.

n+m:§:4, n=2, m=2.
DIIEKTPOHHBIE MAaPbl PacnoyiaraloTcs B popme TeTpasipa:
E
Vi
&/
E o X
X

Henonenennsle € -mapsbl, 3aHUMasi B IPOCTPAHCTBE OOJBIINNA 00BEM, TPUBOIST
K YMEHBIICHUIO YyIrja . N0 CPAaBHEHUIO C YIJIOM B MPABUIBHOM TETpa’ape. YTOi
OyneT TeM MeHblIe, 4YeM OoJbllle 3JIeKTPOOTPULIATENLHOCT, aroMa  X.
DNEeKTPOOTPUIIATEILHOCTh aTOMa XJjopa OOJIbIIE AJIEKTPOOTPUIIATEILHOCTH aToMa
BOJOPO/IA.

Takum obpaszom, yron mexay cBazsimu O—Cl B monekyne Cl,O MeHble, yem
yros mexay cBa3amu O—H B monekyine H,O.

Ilpumep 4. CpaBuute yriasl XAX B mosiekynax SFe u BrFs.

Pewenue:

OO011ee YMCIIO RJIEKTPOHOB B BAJCHTHBIX OOO0JIOYKAX IIEHTPAJIHLHOTO aToMa B
ATUX MOJIEKYJIaX OJMHAKOBOE W paBHO 12, n+m = 6. OqHaKo COOTHOIIEHUE MEXIY
M U n pa3Hoe:

SFe: n =6, m =0, To ecth hopmyna AF¢E( - HEeMoaeIeHHbIX 3IEKTPOHHBIX MHap
HET, TEOMETPUYECKOE CTPOCHUE - TPABUIILHBINA OKTA3IP.

BrFs: n=5, m=1, 10 ectb ¢opmyna AFsE. Hanuuue HenoaeneHHOM
ANIEKTPOHHON Taphl MPUBOJAUT K YMEHBIICHUIO aKCHUaJbHO-PKBATOPUAIBHOTO yria
FBrF B mosniekyne BrFs no cpaBaenuto ¢ ananornubiM yrioMm FSF B Mmonekyine SFe.

F F F
FS S F\]gg’
:4____.' T
F=T™F FOOF

F E

0=90" a<90°

Ilpumep 5. Pacnonoxure B MOPANKE BO3pacTaHus BalleHTHOTO yria XSX
Mmoutekyibl SOF,4, SOCl,.

Pewenue:

O06e MoJIeKyJbl UMEIOT OJJUHAKOBOE CTPOCHHE TPUTOHAIBHON OUTIUpaMuUIbl, 00e
coziepkaT KpaTHyto cBsi3b S=O( B 3KBaTOpPUAIBHOM IUIOCKOCTH), KOTOpasi 3aHUMAET



OOJbIION 00BEM M MNPUBOAUT K YMEHBIICHHIO akcuainbHOro yria XSX. 2to
yMmeHblieHue Oonbine B Monekyine SOF, tak kak atrom F Oonee asnextpo-
oTpuriateneH, d4em artom Cl, smekTpooTpunareabHocts  ¢dropa  13.62,
AIEKTPOOTPULIATENBHOCTH XJjiopa 8,41.

Omeem: SOF4 SOCl4

yeenuuenue akCcuaibHo20 8aieHmuo2o yana XSX.

2.J1puMepsl penieHus1 3a1a4 o Teme «MeTox MOJIEKYJIAPHBIX opOuTaJIei»

IIpumep 1.Paccmorpum monekyny HF.OnektpoHHas koH(pUrypanus aTOMOB:
H Is'; F 1s?2s?2p°. 1s- u 2s-opburanu (pTopa 3HAYUTENHEHO OTINYAIOTCS [0 DHEPIHU

oT ls-opbutanu BOJIOpPOAA, MOITOMY, MPU KAYECTBEHHOM PACCMOTPEHUU, MOMKHO
CUYUTATh, YTO OHHU COXPAHSAIOT HECBSI3BIBAKOUIUI XapaKTep:

Is(F) = 1o"*; 2s(F) = 2"

2p-opOutanu QrTopa ONM3KUM MO SHEpPruu ¢ ls-opoutansio Bojopona. Eciu
NPUHATH MEXBAJIECPHYIO OChb 3a OChb X, TO C ls-opOuTanbio Bojmopoaa Oyner
KOMOMHHUPOBATHCS 2px-0pouTab Gpropa:

36 = 1s(H) + 2p«(F); 4c* = 1s(H) — 2p«(F).

2py- u 2p,-opbutamu ¢Qropa oTiaMyaoTca OT 1s-opOuTanum BoJOpoaa IO
CUMMETPHUH, TI03TOMY OO0pa3yloT JBE BBIPOKICHHBIE HECBA3BIBAIOLIUE OPOUTAIH
T-THUMA!

1 e = 2py(F); 1" = 2p,(F).

[Ipu knaccupuxanuu MO 00bvHO He yKa3biBatOT AO, U3 KOTOPBIX OHH
00pa3oBaHbl, a COXPAHAIOT TOJNBKO TUM (G, T ...) MO U ee MOPSIAKOBBIN HOMEP
BHYTPH JAHHOT'O THIIA.

KonuuectBennsiii pacuer monekynsl HF mokassiBaeT, uto B 00pa3oBaHHUH
opoutanier 1c W 2C BHOCIT BKJIAJ MU JIpyTHMe aTOMHBIE OpOWTald, OAHAKO OH
HE3HAYUTEJIEH U MPU KAYECTBEHHOM PACCMOTPEHUN MOYKET HE YUUTHIBATHCA:

16 =0.997 (1s F) + 0.013 (2s F) + 0.002 (2pxF) — 0.031 (1s H)

26=0.9552sF)—0.24 (1s F) + 0.110 (2pxF) + 0.160 (1s H).

3.0Ipumepsbl pemieHust 3a4a4 MO TeMe «DJIEKTPHYECKHMEe M MATHUTHbIE
CBOMCTBa»

IIpumep 1: Moment cBssu O-CHjzpasen 1.2][. Moment cBa3su  O-H
paBen 1.51J[. /JIMmOJbHBIA MOMEHT MOJIEKYJIbl MeETWIOBOro crupra 1.69/1.
Omnpenenuts BasieHTHBIM yros COH B Mosekyie crimpra.

Pewenue:

Q)

SN

H,C

Bocnonb3yemcs gpopmyoit (1):

H



1.69:\/1.512 +1.22+2-1.51-1.2-cosQ ;

cosQ =-0.238; Q=103°48.

IIpumep 2: PaccuutaTh AUMOIBHBIE MOMEHTBI U30MEPOB TOJIYOJIOBOM KUCIOTHI
CH;CcH4COOH, ecau punonpHBI MoMmeHT Tpynmnbl CH; B OeH301bHOM siape
paBed +0.4J, a ngumonsHbli MomeHT rpynnel COOH B OeH301BHOM sjpe
pasen -0.9/1.

Pewenue:

A) Ilapa-uzomep:

COOH

Bekrop CH; nampaBneH k 1eHTpy OeH3oapHOro siapa, Bekrop COOH — or
1eHTpa sapa. Hanpasienue BEeKTOpOB COBIAIAET.

L=+ W p=0.4+0.9=13/.
b)Opro-uzomep:

HsC

COOH
Yron MCKAY ABYMS MOMCHTAMMU:

Q=60° cos 60°=0.5.
n=+0.42+0.92+2.0.4-(—0.9)-0.5 = 0.78]l.

B)  Mera-uzomep:

H,C

COOH
B sTom ciywae yrour:
Q=120° cos Q=-0.5.
W= \/0.42 +0.92+2-0.4-(-0.9)-(-0.5) =1.1531.

4.Ilpumepsl pelieHusi 3aaa4y no teme: «BpamareabHoe U KoJiedaTeIbHOE
JABUKEHU S

Ilpumep 1: B cnexrpe HI Hayano ocHOBHOM monocsl JexuT mpu 4.29-10 ¢,
Ha4ajuo CIEMYIOIEH MOJI0Ckl, OTBEYAIOIEl nepBoMy "obepTony"”, mpu 2.28-10™ cm.
Omnpenenure OCHOBHYIO 4acTOTy KojeOanuit monekynsl HI, ¢axtop anrapmo-
HUYHOCTH M HHEPrUi0 AUCCOLMAIIMM Ha aTOMbl, €clIM aToM | momydaercs BO3-



OY>KJICHHBIM.
DHeprust Bo30yxaeHus 21.65 kkan/MoJb.
Pewenue:
Bocnonb3yemcs dopmynamu (11) u (12) ans gactorsl kojebGanumid. [lpen-
BapUTEJIHHO OMPENIETUM YaCTOTy OCHOBHOM TOJIOCHI Vi U TIEPBOr0 00epTOHA:
1 1

Vi = =2331.0cml; wvo= =4380.6 cm~ 1.
4.29-10~% cm 2.28:10~4 cm

[ToncTaBuB v u v B hopmyist (11) u (12), nomyuum:

2331.0 cm! = wp+ (1 — 2x); 4380.6 cm! = 209 (1 — 3x).

Pemrast T ypaBHEHUSI COBMECTHO, HAXOIUM:

x =0.0172; o =2309.5 cm™'.

Vi, V2, ®y B JAHHOM CIlydyae BBIPaKEHbl B OOpPATHBIX CAaHTUMETpax. Y MHOXKas
BEJIMUMHY (D) HA CKOPOCTh CBETA, paBHYIO 2.998-10 cM/c, moaydum:

W = 6.924-10" ¢,

DHEPrur AUCCOIMaIU paccuntaeM no Gopmyie (14):

D= 6.924-1013 cm~! 1.006-1015.

4x1.72-1072

st I Monb:

D =6.02:10% - 1.006-10"° = 6.056-10°®,

DHeprusi IUCCOLMaMy Ha HEBO30YKICHHBIE aTOMBI:

Du =D — Egoss.

IIpumep2: Bo BpamarensHom cnektpe HCl mnomoca, oTBeuaromas
BpalaTEIbHOMY KBAaHTOBOMYy umciy J'=6, Haxomurca mpu 68.95-10% cwm.
OnpenenuTs MOMEHT UHEPLIMHU MOJIEKYJIbl U PACCTOSIHUE MEXKY SIPaMHU.

Pewenue:
OnpenensieM MOMEHT HHEPIIUHU, BOCIIOIb30BaBIINCH PopmyIoii (5):
h h
1= = -(I'+1)
4n2 v 4n2 v

Yacrota v = g, rae C - ckopocTs cBeTa (2.998-101° cm/c);

A - IUIMHA BOJIHBI (JJaHA B YCJIOBHUH).
~2.998-1010 cm/c

v= =4.348-1012 ¢!
68.95-10~4 cm

HOI[CTaBI/IM HonyquHoe 3HAYCHHC B BBIpa)KeHI/IG IJIs1 MOMCHTA I/IHepI_II/II/IZ
_6.624:10727 - (6+1)
4.(3.142)2 - 4.348-1012

MexbsinepHoe paccrosinue onpenensieM mno popmyne (7):

=2.7-10-40,




[-(m1+m2)

r=,—,
mj -mp

my = 1.65-10%r, mc; = 35.46-1.65-10%*=58.51-10%r,
.10—40 . . .10-24

e 2.7-10 (1.65+35.46-1.65)-10 C13.10-8 cut

1.65-1024 -35.46-1.65-10-24

[IpuHuMasi, 94TO aTOMBI TECHO COIPUKAcAIOTCS B MoOJIeKyse, ee auameTp (d)
paBeH 2r:

d=2-1310%cMm=2.6:10%cm=2.6 A.

DTO HEMJIOXO COTrJacyeTcsli ¢ SKCIEPUMEHTAIbHBIMU JaHHBIMU, MOJTYyYECHHBIMU
13 BI3KOCTH raza — 2.56 A°.

IoaroroBka K KOHTPOJbHBLIM padoTam

[Ipy TOATrOTOBKE K KOHTPOJBHBIM paboTaM BOCHIOJIB3YHTECh MaTepualaMH
JEKIUH, PEKOMEHJIOBAaHHOW  JUTEpaTypod M  METOAMYECKUMH  ITOCOOHSIMHU.
Hcnone3yiiTe METOAMYECKUE PEKOMEHAAIMU JJIi TOATOTOBKH K IPAKTUYECKUM
3aHATUSIM. COCTaBbTE IUIAH-KOHCIIEKT OTBETOB Ha KaXXJbId BOMPOC KOHTPOJbHOU
paboTHI.

Kpurepuu olieHUBaHUSI KOHTPOJIBHON pabOTHI:

[Tapamerp bansl
® COOTBETCTBHUE TEME,
® 4JICKBATHO M JJOCTATOYHO MOJIHO OTPAXKEHO COJIEPIKAHUE OTBETA, 100 — 86
® [10JTHO€ OPUEHTUPOBAHKE B MPOOIIEMe BOIIpOca. (OTIM4HO)
® COOTBETCTBHUE TEME,
® HE JI0CTATOYHO MOJIHO OTPAKEHO CO/ICPIKAHIE OTBETA, TPEOYIOTCS 85-76
YTOYHSIONINE BOIIPOCHI, (xoporo)

® [10JTHOE OPHEHTUPOBAHKE B MPoOIIeMe BOIIPOCa.
® COOTBETCTBHUE TEME,

® HE I0CTAaTOYHO IOJIHO OTPAaXXEHO COJIEPIKaHUE OTBETA, TPEOYIOTCS 75 -61
YTOYHSIOIINE BOIIPOCHI, (ynoBnerBo-

® HE MTOJTHOE/HE TOYHOE OPHEHTUPOBAHKE B IIPOOJIEME BOIIpOCa. pHTEIIBHO)

® HE COOTBETCTBYET TEME,

® HE OTPAKEHO COJIEPIKAHUE OTBETA, 60-50

e TpeOyIOTCSl YTOUHSIOLINE BOIPOCHI, (HeyIOBIIETBO-

® OTBETHI HA JIOIIOJIHUTEIIBHBIE BOIIPOCHI HE BEPHBIE. pUTenLHO)

JloManiHue 3aJaHus 1JIA OATOTOBKH K KOHTPOJIBLHBIM padoTam
1. KonuTpoJsbHas padora no reopuun OIIIBO
1. OOBscCHHTE M TOMOIIBIO OCHOBHBIX MoJioxkeHui Teopun ODIIBO mpaBwmio mo-
JSIPHOCTH, COTJIACHO KOTOpoMy B CTpykTypax MoJiekyn AXs, AX4E, AXGE,,
MPOU3BOJIHBIX OT TPUTOHAJIBLHOW OUNUpaMujibl, Oo0jiee BIECKTPOOTPUIATEIBHbIE
JUTaHAbl BCETJa 3aHUMAIOT aKCUAJIbHbIE TIOJIOKEHUS, MU aKCHaJbHbIE CBSI3U
YJIMHEHBI IO CPABHEHUIO C 9KBATOPUATIbHBIMU?



2. Omnpenenute reomerpuyeckoe crtpoeHue motiekyn: a) PCls, SnCl,, IFs, CIF;,
[ICIQ]', [IC14]', SCly .....; 6) BeCl,, BCl;, CHy4, PCls, SClg, XeFg ...... ; B) COCl,,
SOF4, TeO,, HNO,, H,SO4, SO, F,, IOFs ...... ; T) SF3N, CH=CH ..... :
3. Cpasuute yriasl XAX B Mojnekynax PFs u CIF;. B kakoil M3 3THX MOJIEKYJl OH
OoJbLIE U TOYEMY?
4. [Hanbsl monekynsl Pls, PBr;, PCls, PF;. Onpenenure, kakoe U3 yKa3aHHBIX HUXKE
3HAYEHHU BaJICHTHOTO YIJIA OTHOCUTCS K KaXJou u3 3tux mosekyin: 102°; 101,5°;
97,8°; 100,3°?
5. ComocraBeTe 3HaueHus BajeHTHbIX yriioB CPC, CPF (skBaropuanbpHas IuI10-
ckocth), FPF B Mmonexyne (CH3),PF;.
6. Cpasuaute yribl XAX B mosekynax PCl; u CCly. B xakoit mosiekyiie oH 0osbIie?
7. Yroan HCH B monekyne H,C=CH, paBen 116.8°, a yrom HCC - 122°. O0bsicHuTe
JTAHHBIN (HaKT.
8. Banentnsie yrimel B Mosekyie Cl,CO wumeror 3Hauenue 111.3° u 124.3°.
Omnpenenute, kakoe u3 3TuX 3HaueHUd otHocuTcs K yriy CICCl u kakoe k yriy
OCCIL.
9. Pacnonoxute B mopsiake Bo3pactaHusa BaieHTHOro yriia XPX monekynbl POF;,
POC13, POBI’3.
10. Yromr ONO B nonax [NO,]" u [NO;] coorBerctBenno 180° u 115°. O0bscauTe
JTAHHBIN (HaKT.
11. B kako# MoJiekyse BaaeHTHbIH yroia 6omsiie: B H,O uin OF,?

2. KoutposabHas pa6ora no teme: «Metog MO»
1.3anucate BosHOBbIE GyHKIMU MO W MOCTPOUTH SHEPreTHUECKHE UarpaMMbl
caenyromux moiekyi: CO, CN-
2.CpaBHHUTH YCTOMYMBOCTh M IIMHY CBsi3eil B Moyiekynax Np, No™ u Ny, HCHOJB3ys
meron MO.
3.3anucate BOJHOBBIE (PyHKIMHM MO U TOCTPOUTH IHEPTETUUECKUE AUATPAMMEBI
caenyromux monekyi:H,O, NH;, CHa.

3.KoutpoibHasi padorta mno TeMe: «JEKTPUYECKHMEe M MATHUTHbIE
CBOMCTBA»
1. JdunonsHeiii MmomeHT cBa3u O—H B Boxe pasen 1.58/[. Onpenenuts BEITUYMHY
BaJICHTHOTO yria B moJsiekyie H,O, ecnu ee qunoibHbIII MOMEHT paBeH 1.84.
2. PaccuuraTp IUIIONBHBIA MOMEHT MOJIeKynsl HoS, ecnu AUNOJIBHBIA MOMEHT
cBsi3u S—H paBen 0.68]] , a BajieHTHBIN yroja paBeH 82°.
3. JunonbHbiii MomeHT MmoJiekyibl CLO paBen 0.78/]. PaccumrtaTh AUNONBHBIM
MOMEHT CB$I3H, €CJIM BaJE€HTHBIN yroia B Mosekyie Cl,O pasen 115°.
4. JunoneHbie MoMmeHTHI  OpombOenzona CeHsBr wu  Tomyoma  CgHsCHs
cooTBeTCTBEHHO paBHbl 1.52]1 u 0.4]/1. Ilpu u3MepeHUH AUNOIBLHBIX MOMEHTOB
U30MepOB OpomTosyosnia mojydeHbl 3HaueHuss p=1.44]1 u p=1.75/1. Kakue



M30MEPbI ObLIN UCCIIEI0BAHbI?
5. PaccuutaTh AMNIONIBHBIE MOMEHTHI IBy3aMEIIICHHBIX MPOU3BOJIHBIX OCH30J1a THIIA:
CH; CH; CH;
X

X

rae x = Br, CN, NO,, NH;, OH, eciu qunonsnsiii MomeHT CsHsCH3 pasen 0.4, a

JUTIOJIBHBIE MOMEHTHI 3aMENIAIOIIUX TPYIIN COOTBETCTBEHHO PaBHBI:
Br NO, CN NH, OH
p() -1.52 -3.96 -3.92 +1.53 -1.56.

6. Hcnonb3ys mOpencTaBlI€HUE O  CUMMETPUM,  ONPEAECIUTE, Kakue U3
NEPEYUCIIEHHBIX HUKE MOJIEKYJ SBJSIOTCS MOJAPHBIMHU, a4 KaKU€ HEMOJISIPHBIMM:
HCN, NOCI, NH3, AlFs, H,S, COCl,, H,0, SiHy, CF4, CO».
7. OOBscHHUTE, MOYEMY TPAHC-U30MEP IUXJIOPITHIICHA HETOJSPEH, a IUC-U30Mep —
MOJISIPEH.
8. PaccumraiiTe NOIAPU3YEMOCTh CIEAYIOIIMX MOJEKYJI: 2,2-TUMETUI0YTaH;
2,3-IUMETWINEHTaH; 2,2,3-TpUMETUINICHTaH.
9. Pacnonoxure B psAd B MOPSOKE BO3pACTAHUS MOJISIPU3YEMOCTH CIIEIYIOIINE
nonsl: Na', AI**, Mg*, O*, F.
10. Pactionoxute B Mopsiike yMeHbleHus nossipuzyemoctu monekyisl HI, HF, HBr,
HCI.
11. Ucnionb3ysi MOJAPU3ALUOHHYIO TEOPHUI0, OOBSICHUTE MNPUUMHY TEPMHUUECKOMN
HecToiikocTh Mosiekysl CaCOs; u CuCOs;. Kakas u3 HUX TepMUyecku Oojiee cTorkas?
[Touemy?
12. O0bsicHUTE TPUYUHY HEMOHOTOHHOTO M3MEHEHHUS TEPMUUYECKOW YCTOMYHUBOCTU
KapOoHaToB menoYHbIX MeTauioB: oT Li,COs no K,CO;3; ona Bo3pacraer, a ot K,COs
10 Cs,COs; — nagaer. [Touemy?
13. Vcnonb3yst MONSPU3AMOHHYIO TEOPHUIO, OOBACHHUTE, MOYEMY OT MBbIIIbSIKA K
BUCMYTY YBEIIMYUBACTCS YCTOMUMBOCTh COEUHEHUMN CO CTENEHBIO OKUCIIeHUA "+3" n
MaJacT YCTOMYMBOCTh COEJWHEHUW ATOMOB JTHX »JJIEMEHTOB CO CTEIEHBIO
okucneHus "+5".
14. PaccmoTpuTe  3aKOHOMEPHOCTHM  HM3MEHEHHMSI  YCTOMYMBOCTH  COCIUHEHUM
aneMeHTOB noarpytmsl Banaaus (V, Nb, Ta) co crenensimu okucienus "+3" u "+5".
4.KonTpoJbHasi pabora no teme: « BpamartesbHoe 1 KosiedaTeJIbHOE IBHUKEHHU D)
1. Usyuenne WK-BpamarenpHoro crektpa ra3zoobpasHoro HF maer mus
BpAIATENbHON MOCTOSHHOM 3HaueHue B = 41.14 cm!. Paccunrars 3HaUEHHE DHEPIUU
BpalICHUS 151 COCTOSHHUM, OTBEYAIOIIUX BpAIaTeIbHBIM KBAHTOBBIM UMciaaMm 1, 2, 3,



4, 5. BoIlUMCIUTh BEJIMUUHY KBaHTA YHEPTUU, BO3OYKIAIOIIETO MEPEXO] MOJIEKYJIbI C
JAHHOT'O YPOBHS Ha COCEIHMUIA.

Pemmts ananornunyto 3anauy mias HCL, ecnmu B = 20.83 cm !

Pemute ananornunyto 3agauy st HBr, ecomu B = 16.70 cm !

Peruts ananornunyro 3anauy s HI, eciu B = 12.84 cm!.
2. Bocnonb30BaBmIKCh, YyCIOBHEM 3afauyd 1, paccuuTaTb MOMEHT HWHEpPUUU U
MEXbsJepHble paccTossHus B mosiekyiae HF. IlpuHsB, 4TO atomMbel B MOJIEKYJIe
HaxoJSTCS B TECHOM KOHTAKTe, CPAaBHHUTh 3HAUYCHHE JUAMETpa, IMOIYYECHHOE U3
CIIEKTpPaJIbHBIX  JAHHBIX, CO 3HAUYEHHEM 'TAa30KMHETHYECKOro"  aumamerpa
d=2.34-10%cm.

Pemnts ananoruunyto 3agauy s HCL, ecau d =2.56 A°.

Pemmts ananornunyto 3agaqy aas HBr, eciim d = 2.84 A°.

Pemnts ananornunyro 3agaqy a1 HI, ecou d = 3.24 A°.
3. IlepBas moioca B K0J€OATEIHLHOM CIEKTPE MOIJIOMIEHUS] Ta3000pa3HOTO  JICKHUT
npu 3.46-10* cm, Bropas - mpu 1.76-10% cMm, Tpetsss - npu 1.15-10* cm. Haiitu
3HaueHue (akTopa AHTAPMOHUYHOCTU Y M ) - OCHOBHYIO YacTOTy KoOJeOaHui
MOJIEKYJIBI.

Pemmute ananornunyro 3amauy mist monekyael CO. IlepBas mosioca - mipu
4.67-10* cm, BTOpas - npu 2.35-10* cm, Tpetss - npu 1.57-10 cm.
4. Bocnosiib30BaBIIMCH PEIICHUEM 3aJaud 3, paccuMTaTh SHEPTUI0 AUCCOIMAIUU
monekyiasl HCl u sHepruto, orBeuvarouryto nepexoay moiekyiasl HCl u3 ocHOBHOrO
coctosgausg cv = 0 B coctostHMe cv =1, 2, 3, 4, 5, 6.

Pemnts ananornunyto 3agauy s Moaekyiasl CO.

IToaroroBka K KOJJIOKBUYMaM
[Ipy mnoaroroBke K cJade KOJUIOKBUYMOB BOCIOJIB3YHTECh MaTepualiaMu
JEKIUN, PEKOMEHJOBAaHHON  JUTEpaTypod U  METOAMYECKUMH  MOCOOUSIMHU.
Hcnonp3yiiTe METOAMYECKUE PEKOMEHAAIMU JJIsi MOATOTOBKU K TMPAKTUYECKUM
3aHsATUAM. COCTaBbTE MIIAH-KOHCIIEKT OTBETOB Ha KaXK/IbI BOMPOC KOJIJIOKBHUYMA.
Kputepun onieHMBaHMs KOJUIOKBUYMA:

[Tapamerp bainel
® COOTBETCTBHE TEME,
® QJICKBATHO U JJOCTATOYHO MOJIHO OTPAKEHO COJEPIKAHUE OTBETA, 100 — 86
® [I0JTHOE€ OPUEHTUPOBAHKE B MPOOJIEME BOIIPOCa, (oTaM4HO)

e yMEHHE TOYHO U YETKO OTBEYATh HA JOTOJHUTENLHBIE BOIPOCHL.
® COOTBETCTBHUE TEME,

® He JJOCTaTOYHO IOJHO OTPAKEHO COJEPKaHUE OTBETA, TPEOYIOTCA 8576
YTOYHSIOIIME BOIIPOCHI, (xoporiro)
e yMEHHE TOYHO U YETKO OTBEYATh HA JOMOJIHUTEIbHBIE BOIPOCHL.
® COOTBETCTBHE TEME,

® HE JJOCTATOYHO IOJHO OTPAKEHO COIEPKAHHE OTBETA, TPEOYIOTCS 75 - 61

YTOYHSIOIINE BOIIPOCHI, (ymoBnerBo-
PUTEIHHO)




® OTBCTHI HA JOIMMOJTHUTCIIBHBIE BOITPOCHI HE TOYHBIC.

® HC COOTBCTCTBYCT TEMC,

® HEe OTPAXKEHO COZIepKaHHe OTBETA,
¢ TpeOyIOTCSl YTOUHSIOIINE BOTIPOCHI,

¢ OTBCTHI HA JOMOJIHUTCIILHBIC BOITPOCHI HC BEPHEIC.

60-50
(HEey1OBIETBO-
PHUTEIHHO)
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HacnopT OLCHOYHBIX CPECACTB II0 TMCHUIIJINHE «CTpOGHI/Ie Beliecrsa €

OCHOBAMH KBAHTOBOM XMMHH»

Kon u Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
¢dopmyaupoBka
KOMITeTEeHIIUH
IK-3 3Haer OCHOBHBI€ ATaIbl U 3aKOHOMEPHOCTH Pa3BUTHUSA
BJIaJICHUE CUCTEMOU XAMHYECKON HAYKH.
ynnamenTanbHbIX o | Ymeer COCTAaBUTH NPEACTABIEHUS O CUCTEME ()yHIaMEHTAIBHBIX
XUMUHCCKUX MOHATHH XUMHYECKUX TIOHATUI U METOI0JOTHYECKHX ACIIEKTOB
1 METOA0JOTMYECKHUX XML,
aCIEKTOB XUMHUHU,
(OPMAMH ¥ METOXaMH Bnaneer | ¢popmamu u meTomamu Hay4qHOTO MOSHAHHS, PE/ICTABIATH
HAYYHOTO TIO3HAHKS: UX poJib B 00111€00pa30BaTeNbHOM MpodhecCHoHaTbHON
MOATOTOBKE XMMHUKOB.
I1K-4 3Haer OCHOBBI TE€OpUHU (PYHAAMEHTAIBHBIX Pa3eOB XUMUYECKON
C1IocoGHOCTh HayKH, MPEXKJI€ BCEro HEOPraHNIECKOM, aHATUTHYECKOH,
IIPUMEHATH OCHOBHBIE OpFaHquCKOﬁ, q)H3Hq€CKOﬁ XUMHU.
€CTECTBEHHOHAYYHBIE 3Haer TECOPETUICCKNEC OCHOBEI CTPOCHUA XUMUUYCCKHUX
3aKOHBI PN BEILECTB U COBPEMEHHBIE METOJIbI X U3yUCHUS.
00CyKICHHH YmMmeer IPUMEHSTH TEOPETUYECKHE 3HAaHUS B (DyHIaMEHTaIbHBIX
HNOTy4CHHBIX pazzenax XUMUYECKOM HayKu, B TOM YHciie B 00nacTu
pe3yIbTaTOB CTPOEHUS XUMUYECKHUX BEIIECTB, ISl BHIITOJIHEHHUS
po)eCCHOHANIBHBIX 3aJ1a4 U MPU 00CYKICHUT
MOJIYYEHHBIX PE3YJIbTATOB
Bnaneer | crmocoOHOCTHIO yCBauBaTh HOBBIC 3HAHUS B
(dbyHIaMEHTAIBHBIX pa3jefiaXx XUMUIECKOW HAyKH U
MPUMEHSTh UX MPU 00CYKICHUH MOJTYYEHHBIX
pe3yabTaTOB.
OIlK-1 3Haer TeopeTnyeckre OCHOBBI TPAJAULIMOHHBIX U HOBBIX Pa3/IeyiOB
CIIOCOOHOCTHIO XUMHH
BOCHpI/IHI/IMaTB, YMeeT BOCHpI/IHI/IMaTI:, Pa3BHUBATh U UCHIOJIB30BATh TCOPECTUICCKUC
OCHOBBI TPAAWIIMOHHBIX 1 HOBBIX Pa3A€IOB XUMUU IIPpU
paBBHBaTB " pacCMOTPEHNUU CTPOCHHUA aTOMOB U MOJIEKY I
HCII0JIb30BaTh
Bnaneer
TEOPETUYECKUE
OCHOBBI
TpaI[I/IHI/IOHHBIX u CriocoOHOCTBIO BOCIIPUHUMATh, pa3BUBATh U UCII0JIL30BATh
HOBBIX pa3I[eHOB TECOPETUYCCKUE OCHOBBI TPAAUITMOHHBIX U HOBBIX pa3aciioB

XUMUU IIpU PELICHUHU

XUMUH TIPH 00CYKIEHUH CTPOSHHS aTOMOB U MOJIEKYJI

npodeccuoHaTbEHBIX

3aaa4dy
KOJIBI ¥ 9Tambl OueHOYHBIE CPEe/ICTBA - HANMEHOBAaHUE

Ne | KoHtponupyemsbie pa3einsl / TEMbI (bopMUpoBaHMs

n/n AUCHHUILTHHBI it TEKYITUHA KOHTPOIb TPOMENKYTOHHAA
KOMITETEHIIUHM yix p aTTecTals




Mopyns 1. OCHOBBI KBaHTOBOM
XUMUHU U KBAHTOBOH
MEXaHUKH.

Paznmen 1. OcHoBHBIE
MOCTYJIaThl KBAHTOBOM
MeXaHHKWd. MaTeMaTu4ecKuii
arnmapaTr KBaHTOBOM MEXaHUKH.
Tema 1. BomnoBas QyHKIMS,
COCTOSIHHE
Tema 2.
KBaHTOBOM
ONEePaToOPHI.
Tema 3.
[Ipenunrepa.
Tema 4. Mertoapl pemeHUs
KBaHTOBO-MEXaHUYECKUX
3a/1a4.

Tema 5. Ilpocteiimue 3amaun
KBaHTOBOM MEXaHUKH.

Tema 6. BomHoBas (yHKIHS
aToma BOJOpoAa.

Pazgen 2. MHOTO31€KTPOHHBII
aTOM; IPHOJTMIKEHHBIE METO/IbI
peLIeHus: KBaHTOBO-
MEXaHUYECKUX 3a/1a4.

Tema 1. MHOT031€KTpOHHBII
aToM.

Tema 2. Meton Xaptpu-Doxka.
Tema 3. DnekTpoHHas
KOppeJsLusL.

Tema 4. Teopus pyHKIIHOHATA
IJIOTHOCTH.

Paznen 3. KBanToBasg XuMus
MOJIEKYJI U TEOPUS
XUMHYECKOH CBA3U.

Tewma 1. lamunbsToHUaH
MOJIEKYJIBI.

Tema 2. MeToa MOJEKYISIPHBIX
opOuTaneii.

Paznen 4. IloBepxHOCTH
MOTEHIIMAILHON HEPTUn
(IIT12); myTH U SHEpreTuKa
XUMUYECKOHN peaKIiuu.

Tema 1. [ToBepxHOCTH
MOTEHIIUAIBHON SHEPTHUH.
Tewma 2. Konebanust MOJeKy.

dopmanuzm
MEXaHUKH,

YpaBHeHue

OIIK-1
IK-3
I1K-4

3HaeT

Cnaya  KOJUIOKBUYMOB
NeNel-2
IIpoBepka YCBOEHHUS

MaTcpHrajia Ha 3aHATHUAX
NoNel-11,
Cobecenoanue(YO-1).
TecToBsiit KOHTPOIB(ITP-

).

Ymeer

IIposepka YCBOCHUS
Marepuaiga Ha 3aHITHAX
NeNel-11,
CobecenoBanue(VO-1).
TectoBblil KoHTpOsIB(ITP-

).

BJIajaeeT

KonTposbhbie
NeNel-3 (ITP-2).

paboThI

DK3aMeHAIllMOHH
ple BOTIPOCHI
NoNo 1-26.

Monynsb 2

Pazgen 1.BBenenue.
Knaccuueckue u kBaHTOBO-
MEXaHUIECKUE TCOPHH
CTPOCHHUS MOJICKYIL.

Pa3znen 2. 'eomeTpus Monexy.
DHepreTHIecKas
XapaKTEPUCTUKA MOJIEKY.
Pazgen 3. Dnexrpuueckue u

I1K-3
OIIK-

3Haer

Cobecenopanue (YO-1).
TectoBwrii koHTpONH (I1P-
1). KomnokBuymsr NeNel-2
(YO-2).

YmMmeer

Cobecenopanue (YO-1).
TectoBwrii koHTpONH (I1P-

1.

Baaneer

KonTponbHbie paboTsr

OK3aMeHaI[HOHHbIE
Bonpockl NeNe 1-50




MarHuTHBIE CBOMCTBA

MOJICKYJIAPHBIX CUCTEM U UX
HCIIOJIB30BaHUE JIA U3YUYCHUA

CTPOCHUS MOJICKYII.

NoNel-3 (TIP-2).

Momyns 2

Pasnen 4.
BryTrpumonexynspHoe
IBIDKEHHUE U

OJICKTPOMArHMuTHBIC CIICKTPBHI.

Paznern 5. KommiekcHbie

COCOMHCHMUA.

MesxmoeKyIsipHbIe
B3aumoericTBus. CTpoeHue
KOHJICHCUPOBaHHBIX (a3.

CobecenoBanmne (YO-1).
TectoBwrii koHTpONHL (I1P-
1). KonnoxBuymsr NeNe 3-4
(YO-2).

CobecenoBanmne (YO-1).
TecrtoBwrii koHTpONH (I1P-

1.

3Haer
[1K-4
OIIK-
1 YmMmeer
Baangeer

KonTponbHeie
NoNel-5 (TTIP-2).

pabotsr

IIIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIUI
1o qucuuivinie «CTpoeHne BemecTBay

Koa n Aranbl GopMUPOBAHHS KpUTepuu noKasaTesam
¢dopMyIHpOBKa KOMIIETeHI[H
KOMIIeTeHIHH
IK-3 3HaHUE OCHOBHBIX CHOCOOHOCTh
BIIaJIcHUE CHUCTEMO} | 3Haer OCHOBHBIE JTallbl U TEPMMHOB U c)opMyJIUPOBATH
(yHIaMEHTaIbHBIX (moporo- 3aKOHOMEPHOCTH (pOpPMYIHPOBOK OCHOBHBIE NIOCTYIAThI
XUMHUYECKUX BBII1 Pa3BUTHA XUMHYECKOH | COBPEMEHHOMU XUMUYECKOU HAYKH,
TOHATHH 1 YPOBEHB) HAYKH. XUMHYECKOH HAYKH. 3aKOHOMEPHOCTH €€
METOI0IOTHIECKAX pa3sBUTHSL.
aCTIEKTOB XUMHH, VMmeer CIIOCOGHOCTE
(popmamu n COCTaBUTh CHCTEMATH3HPOBATh OCBOWTH H TIPUMEHATE
METOaMHU HAYIHOTO HpeCTaBIEHHS O HOJTy9EHHBIE 3HAHUS 1 (OPMEI U METOIBI
TO3HAHMSL; yMeeT CHCTEME COCTABHTH MPEACTABICHHS | HAYIHOTO MO3HAHHS
(mpoBu- (yHIaMEHTAITBHBIX 0 cUCTEME B Ipo(heCCHOHATBEHON
HYTBIiA) XUMHYECKHUX IOHATUH | (QyHIaMEHTAIbHBIX XUMHYECKOH II0JATOTOBKE.
U METOJOJIOTUYECKUX | XMMUYECKUX HOHATHH U
aCIIEKTOB XUMHUH. METOI0JI0THYECKUX
ACIEKTaX XHMHUH.
Brnanenue 3HaHUAMHA CriocoOHOCTB
(yHIaMEHTaIbHBIX HCIIOJIb30BATh 3HAHUS
(bopmamu U METONAMU | y i iygecknx mOHATHI, TEOPETHUECKHUX U
Hay9qHOTO MO3HAHMA, METO0JIOTHIECKIX METOIOJOTHIECKAX
BITazeeT UPEACTaBIITE UX POIb | acnexroB xuMun, POPMax | OCHOB XMMHMYECKON HAYKH
(BBICOKHI) | ° 1 METOZIaX HAYIHOTO B po(heCCHOHATBEHON
001me00pasoBaTENBHO | 1103papys. NEeSITeTPHOCTH.
it mpodeccroHaIbHON
HOJrOTOBKE XMMHUKOB.
[IK-4 OCHOBBI TEOPUU 3HaHue ocHOBHBIX | CroCOOHOCTH
CIOCOGHOCTBIIPUMEH (yHIaMEHTAIBHBIX ONpEIeTICHAH, TEPMHUHOB, | cOPMYITHPOBATH U
STh OCHOBHBIE S Pa3IeIoB XUMUIECKOH | TTOHATHI U | PacKpHITh CYTh OCHOBHBIX
CCTECTBEHHOHAYTHBIC | (100 HAYKH, PEAIC BCCTO (I)OpMyJII/IpOBOKU 3aKOHOB | 3aKOHOB XUMHYECKHX
3aKOHbI 1P - HEOPraHHUCCKOI, HEOPraHHUCCKOI, JUCIATLIAH.
O6CY}K,HCHI/II/I ypOBeHB) aHaJII/ITI/IquK(jI/I, aHaJII/ITI/IquK(jI/I,
II0JIyYE€HHBIX OpraHn4eCcKou, OpraHu4eCKou,
Pe3yIbTaToB (bu3nvecKoil XUMHU. (busuveckoii, XUMUH

3HaeT TeopeTHUECKHUe

BBICOKOMOJIEKYJISIPHBIX




OCHOBBI CTPOCHHUS COCIMHEHUH, XUMUHU
XMMUYECKHX BEUIECTB | OMOJIOTHYECKUX
U COBPEMEHHBIE IIPOLIECCOB.
METOJbI UX U3yYEHUS.
MIPUMEHSTh YMmenue OOBSICHATH | -CIIOCOOHOCTH
TEOPETUYECKHE 3HAHUSA | CTPOCHHE BEIECTBA Ha | MCIIOJIB30BAThH 3HAHUA
B ()yHIAMEHTAIIBHBIX OCHOBE €ro CBOWCTB U | OCHOB TEOPUH
pa3zenax XUMHUECKOoH | OOBSICHATH cBOMCTBA | (pyHAAMEHTAIHHBIX
HayKH, B TOM YHUCIIE B BEILECTBA, UCXOJ M3 €ro | pa3lejoB XUMHUH  IIPH
ymeer 00JacTH CTPOCHHS CTPOCHUSA HCCIIEJOBAHUN CTPOCHHMS
(mponBU- XUMHYECKHUX BEILECTB, U CBOWCTB XUMHYECKHX
HYTBIN) JI71s1 BBITTOJIHEHUS BELIECTB.
po¢heCCHOHATBHBIX
3a/a4 U pu
o0cyxeHuu
MIOJTyYEHHBIX
pe3yJIbTaToOB
CrocoOHOCTBIO Buanenue HaBeIkaMH | CriocOOHOCTE yCBaMBaTh
yCBauBaTh HOBBIE HACIIOIb30BAHUS CHUCTEMBI | HOBBIE 3HAHHWS B
3HaHUA B (byHIaMEHTaIbHBIX (yHIaAMEHTAIBHBIX
(byHIaMEHTaIbHBIX XUMHYECKUX pazzenax XuMHU4ecKou
pazzienax XUMHUYECKON | MOHATHH s HAaYKHU U IPUMEHSATh UX
BlajaeeT HayK{ U IPUMEHAITH YCTaHOBJICHUSI CTPOCHUS pu 00CYKIEHUN
(BBICOKHIA) UXIPHU 00CYKICHUU BCIIECTBA, OMHUCAHUS €TO MNOJTY4YCHHBIX PE3YyIbTAaTOB
IOJIy4YEHHBIX JHEPreTUYECKUX
pe3yNbTaToB. XapaKTEPUCTHK U CBOUCTB.
OIIK-1 Teoperuueckue 3nanue  Teopernyeckue | CriocoGHOCTH
CIOCOBHOCTEIO OCHOBBI OCHOBBI TPAJHUIUOHHBIX U | CHOPMYIHPOBATH
TPaJULIUOHHBIX U HOBBIX pa3/ieJIoOB XHMHH, | OCHOBHBIE 3aKOHBI XUMUU
BOCIIpUHUMATD, HOBBIX Pa3/eioB CBA3aHHBIX CO CTPOCHHEM | M IIOCTYNIATHI KBAHTOBOM
Ppa3BUBATH U 3HaeT XAMHHU aTOMOB U MOJIEKYJ MEXaHUKH, CBSI3aHHBIE CO
UCIIOJIB30BaATH (noporo- CTPOEHHUEM aTOMOB U
TEOPETHYECKHE BbII MOJICKyT
YPOBEHbB)
OCHOBBHI
TPAOAULUOHHBIX U
HOBBIX pa3aciioB
XUMHHU ITPpU
Bocnpunumars, Ymenue ucnoib3oBath | CnocoOHOCTH
peteHIH pa3BuUBaTh U TEOPETUYECKUE  OCHOBBL | paCCMAaTPUBATh CTPOCHUE
npodecCHOHANbH HCIO0JIb30BaTh TPaJULUOHHBIX M HOBBIX | aTOMOB, MOJIEKYII,
bIX 3aJ1a4 TEeOpeTHYECKHe pa3fenoB  XMMUU  IIPH | IPOCTHIX U CIOMXKHBIX
yMmeer OCHOBBI 00BSCHEHNH CTPOEHUS | BEUIECTB C MO3ULUU
(miposBH- TPaJULIUOHHBIX U aTOMOB U MOJEKYJ, | COBPEMEHHOI'O0 COCTOSHUSA
) HOBBIX pa3/eiioB arperaTHOTO  COCTOSTHHS | HayK B 00JIaCTH CTPOCHHS
XUMUU IIPU BeIllECTBa BEILECTBA
paccMOTpeHnn

CTPOCHHUA aTOMOB 1
MOJICKYJI




CrocoO6HOCTEIO Cnoco6HOCTb npu | CrocobHOCTH

BOCIIPHHHUMATh, OIMCaHUU CTpPOCHHUS | yCTaHAaBIUBATh U

pa3BuUBaTh U aTOMOB , MOJIEKYJ, | OOBSCHATH CTPOCHUE

HCII0JIL30BAaTh arperaTHOro  COCTOSIHHS | aTOMOB, MOJIEKYII,

TEOPETHYECKHUE BEIIECTBAa HMCHOJb30BaTh | MPOCTBIX U CIOXKHBIX
BJIaZICCT OCHOBBI OCHOBBI TPaJUIIMOHHBIX M | BELICCTB C MO3UIMU
(BBICOKHIT) TPaAULIUOHHBIX U HOBBIX pa3JelioB XUMUH COBPEMEHHOT'O COCTOSTHUS

HOBBIX pa3/ejioB HayK B 00JIaCTH CTPOCHHS

XHMHH IIpH BEIIECTBA

00CYXIEHUHU CTPOCHHUS

aTOMOB U MOJIEKYJI

MeToauveckue peKOMEHAAUNH, ONpeaeaoIue Npoueaypbl OlleHUBAHUSA
pe3yJabTATOB OCBOEHHS JUCHHUILIUHBI «CTpoeHNe BelecTBa ¢ 0CHOBAMM
KBAHTOBOW XUMWN

I. IIpomexyTouHasi aTTecTalus CTyAeHTOB. [I[poMexxyTouHas aTTecTanus
CTYACHTOB IO JUCIUIUIMHE MPOBOJUTCS B COOTBETCTBHUM C JIOKAJIbHBIMU
HOpMaTUBHBIMH akTamu JIBDY u sBnsercs o0s3aTebHOM.

K arrecranuu no JUCHMIUIMHE JOMYCKAIOTCS CTYJIEHTHI, BHIMIOJHUBIINE BCE

paKkTUYECKUe pabOoThI U 3aIIUTUBIINE OTYETHI 10 HUM.
IIpumepHbIi nepevyeHb oneHOYHbIX cpeacts (OC)
YcTHBIN OnIpoc

1. Ox3amen (CpelncTBO MPOMEKYTOUYHOTO KOHTpPOJsi) — Bompocsl kK sK3aMeny,
00pa3Ibl OUIIETOB.

2. 3aueT — Bomnpockl k 3a4ery.

Bomnpocs! Kk 3auery

Monayas 1. KBanTOBasi XUMHUS ¥ KBAHTOBAasi MEXaHMKA

1. BonnoBas ¢pyHkuusa. BeposTHOCTh HaX0X/I€HHUS KBAHTOBOM CUCTEMBI B
AJIEMEHTE KOH(PUTYPAIMOHHOTO MPOCTpaHcTBa. [IMOTHOCTH BEpOSTHOCTH
HaX0>XJICHUSI KBAHTOBBIX YACTHUI] B IPOCTPAHCTBE. Y CIOBUE HOPMUPOBKHU BOJTHOBOM
¢dbynkiuu. CBoiicTBa BOJHOBOU (DYHKIIUH.

2. Onepatopsl puzndecKkux BeJnuuH (mocrynar). CBOKWCTBA ONEPATOPOB
¢dbuznyeckux BenuurH. OnepaTopbl OCHOBHBIX (PM3UYECKUX BEJIMYHH.

3. CoOcTBeHHBIE 3HAUCHUS U COOCTBEHHbIE (PYHKIIUU oriepaTopoB. CHEKTp
OIepaTopa, BHIPOKACHHBIE COCTOSHUS, KPATHOCTD BBIPOKACHUS.

4. AnreGpa omnepaTopoB.

5. Cpennee 3HaueHue GU3NUECKON BEIUUNHBI.

6. [IpyHUIMNO Cyneprno3uuu COCTOSTHUM.

7. llpuanun HeonpeaeneHHocTu I'eiizenoepra. CoOTHOIICHUS
HEOMpPEACICHHOCTEHN sl KOOPIUHATHI U UMIYJIbCA.




8. Ypasuenue lllpenunrepa. Ypasuenue lllpeaunrepa a1 cTalilmioHapHOTO
COCTOSIHUS.

9. Pemienne ypaBaenus Llpenunrepa ajs 4acTULBI B TOTEHIHAIBHOM sIME C
OECKOHEYHO BHICOKMMHU CTEHKaMH (SHEPreTUUECKUE YPOBHU, BOJHOBAS (DYHKITUS
YaCTHIIHI).

10. PaamanbHble GYHKIIMU aTOMa BOJOPOJA. Y3JIOBbIE TOUKHU.

11. Cdepuueckue rapMOHUKH.

12. BapuaunonHas Teopema, BApHallMOHHBIN MeTo PuTna.

13.  Meron Xaptpu (3¢ HEeKTUBHBIN MOTEHITUAI, BOJIHOBas (DYHKIUS XapTpH,
SHEPrusl B METOJI€ XapTPH, OCTOBHBIN U KYJIOHOBCKHI MHTErpaJIbl, YpaBHEHUS
XapTpu, METOJ] CAMOCOTJIACOBAHHOTO TOJIS).

14.  Omnpenenutens Caytepa. [punmun [Mayau. O6MenHas sHeprus.

15. Meton Xaptpu-®oxka (monHast sHeprusi, ypapHenust Xaptpu-Doka).
Teopema Kynmanca.

16. Cnun-opOuTanbHOE B3auMojaeiicTBue. KBaHTOBBIE unciia
MHOT'03JIEKTPOHHOT'O aTOMa.

17.  AtomHbie TepMbl B ipubamxkenun LS-cBs3u. [IpaBuna XyHna.
OmnpeneneHue TepMa OCHOBHOTO COCTOSIHHSL.

18. DHepreTnyeckre ypoBHM MHOTO3JIEKTPOHHOTO atoMa. ATOM B MArHUTHOM
nose. Dddextol 3eemana u [lamena-baka.

19. Ilpubnmwxenue bopra — Onmenreiimepa. OO B raMUJIbTOHHAHA
MOJIEKYJbl. DIEKTPOHHAs BOJHOBAs (YHKITUS.

20. TIpubmmwxenune MO JIKAO. Ypasuenus Pyraana.

21.  Monekyna Bogopoja no metoay MO JIKAO.

22. basucusie HabopH! (pyHKHu Criatepa, dynkiuu ["aycca, 6a3ucer [lomma
u JlanHuHTra, noJigpu3aMoHHbIe U TUPy3HbIE QYHKIUU, XapTPU-POKOBCKHIA
npesen).

23. KoppendaiuuoHHas 3HEprus, METOAbI yUeTa KOPPEISALIHUOHHON SHEPTUH.

24. Teopema I'enpmana — @elinmana. O6pa3oBaHNe XUMUYECKOU CBSI3H.

25. TloBepxHOCTh NOTEHIMAIbHOM sHEeprun. CtanroHapHeie Touku 1113,
I'eccuan.

26. Xumunueckas peakiuusi B repmunax [1I13. Koopaunara peakuuu. ITyth
MUHMMaIbHOM 3Heprun. CenmoBas Touka. [lepexogHoe coctosHune. JHEprus
aKTUBALIUH.

Bomnpocs! Kk 3k3amMeny
Moayasb 2. CTpoeHue BeliecTBa.
Kitaccuueckue Teopun CTpoeHUsT MOJIEKYI.
1. Teopus OTTaJIKMBaHUSA JIEKTPOHHBIX Map BaJIEHTHON 000JIOYKH.
2. I'ereponykieapHbie JByXaToMHbIE MOJiIeKyJibl B MeToge MOJIKAO.



3. Ucnonbp30BaHHE CUMMETPUU MOJEKYJ JJs1 MOCTpoeHuss MO MHOTOaTOMHBIX
MOJEKYI.

4. Monexyna H,O. Jlenokann3oBaHHbIE MOJIEKYJISIpHBIE OpOUTAIIH.

5. Monekyna H,O. JlokanuzoBanusie MO.

6. Monekyna NHs. BoaHoBble (yHKIIMK. DHEpreTryecKas quarpamma.

7. Monekyna CHy. JlenokamuzoBanubie MO. DHepreTudeckas [uarpamma.

8. Monekyna CH,, JIokanuzoBanusie MO.

9. Ilmarpammsbl YoJia.

10. OcCHOBHBIE MOJOXEHUS METOIa XIOKKEJIS.

11.  Otunen. Ctpoenue. Bonnossie pynkiuu. Dueprus MO.

12.  TIoHATHS SJEKTPOHHOM IUIOTHOCTM M 3apsja Ha aToOME B METOJE
XIOKKEJIs.

13. Tlopsanmok cBs3u B MO Xrokkens. MHaekc cBOOOIHON BaI€HTHOCTH.

14. Monekyna ajuiia B MeToJ1e XIOKKES.

15. Monekyna 6eH3oia B MeTo/1e XIOKKEIS.

16.  OcoOeHHOCTH CTPOEHHUS U CBOMCTB apOMATHUYECKUX COCIMHEHUH.

17. [ukmobyTramueH B MeTOAe XIOKKES.

18. CoxpaHeHue opOUTATLHON CUMMETPUH B XUMHUECKUX PEAKIIUSIX.

19. IlpoucxoxaeHWE  MAarHUTHBIX  MOMEHTOB. [lapamarnetusm
JTAAMAarHeTU3M.

20. MarauTHas BOCHPUMMYHUBOCTh U MArHUTHBIE MOMEHTHI.

21. Hcnosb30BaHME MAarHUTHBIX CBOMCTB JJISI U3YYEHHSI CTPOCHHS MOJIEKYIL.

22. DOHepruss MOJEKYJIbl B MarHUTHOM Iojie. PaciiemieHre BbIPOKIECHHBIX
YPOBHEMN SHEPIUHU.

23. DNEeKTpUYECKUH  JUMNOJbHBIA  MOMEHT. Ero 3sKClepuMEHTalIbHOE
onpenaeneHue. Ypasuenue Jlanxerena-/lebasl.

24. BexktopHas aJIUTUBHAs CXEMa pacyera JUIOJIbHBIX MOMEHTOB.
[Ipumepsl.

25. llonspusyeMoctb MoOJIeKyd. TeH30p mnossgpuzyeMoctu. HM3MmeHeHue
NOJISIPU3YEMOCTH B 3aBUCUMOCTH OT CTPOEHUSA aroMa M MoOJeKyidbl. Pacyer mo
aAIUTUBHOU CXEME.

26. llonspuzaunonHas teopusi PasHca.

27. llonsApHbIE U HENOJAPHBIE MOJIEKYJIbI. JIUMOJIBHBIA MOMEHT U CUMMETPUS
MOJIEKYIL.

28. BHyTpuMOnEKyJISIpHOE [BWXKEHHE. BpamareinbHble YpPOBHU 3SHEPTUU
(TpuOIMKEHHE KECTKOTO POTATOPA).

29. BpamartenbHblii  CHEKTp  NOTJIOMIEHUS  JABYXaTOMHON  MOJIEKYJIBI.
OnpeneneHne MOJIEKYISIPHBIX TAPAMETPOB.



30. KonebarenpHoe nBmxeHue moJekyi. Hopmanbaeie konebanus. Mx uucio,
THUII, CAMMETPHUSI.

31. KonebGarenpHOe [BWKEHHE ABYXaTOMHOM Mojekynbl. [Ipubnmxenue
rapMoOHM4eCcKoro ocuwysatopa. Cucrema ypoBHEN TapMOHHYECKOTO OCHUIIISATOPA.

32. IlpaBuna oTOOpa M CIEKTP TApMOHHYECKOTO ocuuuisiTopa. HemocraTku
ATON MOJICIIH.

33. Monekyna - anrapmoHnuueckuii ocumwuiarop. I[IpaBuna orbopa U crekTp
MOTJIONIEHUS AHTAPMOHUYECKOTO OCIUIUISATOPA.

34. OmnpeneneHne MOJIEKYJIAPHBIX NapaMETpPOB ABYXAaTOMHBIX MOJEKYJ U3
koJjebarenbHbIx MK-criekTpos.

35. KonebarenpHblil CIEKTP KOMOMHAIIMOHHOTO PACCESHUS.

36. IlpaBuna orOopa ¥ COEKTP MHOTOATOMHOM MOJICKYJIBI.

37. DHeprus aAucCCOUMAlMU. DBpIUMCIEHWE SHEPrUM IUCCOLUMALMU U3
CIIEKTPOB.

38.  KapO6onuisl metaiioB. CoctaB. CTpOEHHE IO METOly BAJICHTHBIX CBS3EH.

39. CrpoeHue KOMIUIEKCHBIX coeAuHeHud mo Metony MO. MonekynspHbie
opOuTaNu G-TUIA.

40. Crpoenue kapOOHUIOB MeTaioB 1o Metoaxy MO. MonekymnspHbie
opOuTau m-TUTIA.

41. OOmas XapaKTEPUCTUKA  MEXMOJIEKYIIAPHOTO B3aMMO/ICHCTBUSI.
OpHEeHTaIMOHHOE B3aUMOJICHCTBHE.

42. HHAYyKUMOHHOE MEXMOJIEKYJISIPHOE B3aUMOIEUCTBUE.

43. JIucnepCUOHHOE MEXKMOJIEKYISIPHOE B3aUMOACHCTBHE.

44. BzauMmocsizp cun Ban-nep-Baanbsca. BaH-nep-BaanbcoBbl MOJEKYIIBL.
HoH-MONEKYISIpHOE B3aUMOAEICTBHE.

45. BoaopoziHas CBS3b.

46. KpucCTaJUIM4ECKOE COCTOSTHUE BEIIECCTBA:

e DJIeMEHTapHbIE KPUCTAJUIBL;

e Kpucraimibel ¢ KOBaJIGHTHOH CBSI3bIO;

e oHHBIE KPUCTAJLIBI.

47. AwmopdHoe, )KUAKOE U ra3000pa3HOe COCTOSIHHE BEIIECTRA.

49 aTepMeTaAIITUIBI.

50.Crexua.



OO0pa3ubl 3K3aMeHAMOHHBIX 0MJIETOB

MUHUCTEPCTBO OBPA3OBAHUA 1 HAYKH POCCHUHCKOM ®EIEPALINU

DenepanabHOE rOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHUE
BBICIIIETO 00pa30BaHUs

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
[IIxona ecTeCTBEHHBIX HAyK

OOII 04.03.01-Xumus
Hucuuniuaa CrpoeHue BEenlecTBa C OCHOBAMU KBAaHTOBOW XMMHH M KBAHTOBOW MEXAHUKHU
®opma o0yueHHus O4YHas
Cemectp 5 2019 -2020_ yuebGHOro roga
Peanu3zyromas kadeapa OOmiel ,HeOPraHUIeCKOU U JIEMEHTOOPTaHUIECKOW XUMHH

JK3aMeHAlIMOHHBII OMier Ne 1
1. Kiaccuyeckas Teopusi CTPOEHUS MOJICKYJI. XUMUYECKUN aCTIEeKT.

2. Mosaekyna- anrapmMoHnyeckuii ocumnaTop. [Ipasuna ordbopa U CIEKTp aHTAPMOHUYECKOTO

acUMIUIATOpA.

3. Pemmmts 3amauy

3aBeayromias kadeapoit Kanyctuna A.A.

MUHUCTEPCTBO OBPA3OBAHMSA Y HAYKU POCCUKCKOM ®EJEPALINN
denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHNUE
BBICIIIEr0 00pa3oBaHus

«/la1bHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
[IIxona ecTeCTBEHHBIX HAyK
OOII 04.03.01-Xumus
Jucnunnuna CTpoeHHE BENeCTBa C OCHOBAMU KBAaHTOBOW XMMHUM M KBAHTOBOW MEXaHUKH
®opma o0yyeHus O4vHas
Cemectp 5 2019 _-2020_ yyebHOrO roga
Peanu3zyromas kadenpa_OO1iei ,HeoOpraHMuecKol 1 3JIEMEHTOOPTAHNYECKONH XUMUU

JK3aMeHAlIMOHHBII Outer Ne 3

1. Bogoponnas cBs3b._.
2. TloHsTHE PNEKTPOHHOM MJIOTHOCTH U 3apsiaa Ha arome B MMO Xrokkerns.
3. Pemuts 3amauy

3aBenyromias kadenpoit Kanyctuna A.A.

MUHUCTEPCTBO OBPA3OBAHUA 1 HAYKH POCCUHCKOM ®EIEPALINA

denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUpeKICHUE
BBICIIEro 00pa3oBaHus

«/la1bHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»
[IIxona _ecTeCTBEHHBIX HAYK

OOII 04.03.01-Xumus

Jucnunnuna CTpoeHHE BENeCcTBa € OCHOBAMU KBAHTOBOW XMMHUM M KBAHTOBOW MEXaHUKH
®opma o0yyeHus O4vHas

Cemectp 5 2019 -2020_ yyebHOro roma

Peanu3zyromas kadenpa OOmiel , HEOPraHMYECKON U JTEMEHTOOPTaHHYECKON XUMUHU




JK3aMeHAUMOHHbIN Ouer Ne 4
1. _MOJISIDHaSI Ded)DaKI_II/IH . Mctionn30Banue ee JJIA YCTAHOBJICHHUA CTPOCHHUA MOJICKYVYIJI.

2.KonebaTeabHoe JBIKEHHUE IBYXaTOMHOMN MOJICKYIIBI. HDI/IGHH)KCHI/IC TapMOHHYCCKOTO

ociuiaTopa. CyucteMa ypoBHEN rapMOHHYECKOI'0 OCHMILIATOPA.

3. Pemuth 3agauy

3aBenytorias kKageapoit A.A. Kanycrtuna

II. Texkymas arrecraumsi CTyAeHTOB. Tekymias arrectauusi CTYICHTOB IO
JTUCIUIIIMHE MPOBOJUTCS B COOTBETCTBHUM C JIOKAJIBHBIMH HOPMATHBHBIMHU AKTaMH
JIBOY u sBuseTcs 00s3aTeIbHOM.

IIpumepHbIii nepeyeHb oueHOYHbIX cpeacTs (OC)

I. YcrHblii onpoc

1. KomnokBuym (VO-2) (CpeAacTBO KOHTPOJII YCBOCHHS Y4eOHOro Marepuala
TEMBI, pa3ziesia WK pa3/iesIoB JUCIUIUIMHBI, OPraHW30BaHHOE KaK yuyeOHOe 3aHATHE B
BUJle coOeceoBaHUsl TpenojaBareiss ¢ oOywarouuMmucs.)- Bompockl 1o
TeMam/pasiesiaM JTUCIUIUIMHBI ( B COOTBETCTBUU C PEUTUHTOBOM CUCTEM OU OLICHKHU
3HaHUM).

2.CobecenoBanne (VO-1) (CpenctBo KOHTpPOJIS, OpPraHM30BaHHOE Kak
criennanbHasi Oecefa mpenojaBaTedss ¢ OOydaroNIMMCST HAa TEMbl, CBSI3aHHbBIE C
U3y4aeMoil JHUCUMIUIMHOW, M pacCYUTAaHHOE Ha BBISICHEHHME OO0beMa 3HAHHM
oOyyaromierocs mo onpeaesieHHOMy pasJieny, Teme, nmpodiieMe u T.1.) - Bompocs! mo
TeMaM/pasziesiaM JUCIUTITUHBI.

InaHbl KOJLUIOKBUYMOB

Moayasb 2. CTpoeHue BeliecTBa.

Pasnen 1. Beenenue. Kiaccmueckue M KBAaHTOBO-MEXaHHYeCKHE TEOPHUH
CTPOCHHS MOJICKY.I.

KoasokBuym Ne 1

1. Kitaccuueckue Teopun CTpOEHUS MOJIEKYJI.

2. OCHOBHBIE UJI€U METOJa MOJEKYISIPHBIX opOuTaneid. BapuaunoHHblii MeTOA
pewenus ypaBuenus lpenunrepa.

3. Monekyna H," B merone MOJIKAO. HaxosaeHre sHEpriuy. DHEPreTHUecKas
ayarpamma.

4. Monekyna H,” B meroge MOJIKAO. ITocTpoeHne BOJIHOBBIX (DYHKIIUH, KX
aHaJu3.

5. MHTepnperanyisi MNOHATUN KYJOHOBCKOTO, PE30HAHCHOIO HWHTETPajoB H
WHTErpajia nepeKpbIBaHHUS.



6. Pacuer ycTOMYMBOCTH pa3auuHbIX KOHMUTrypanuii Hs'.
7. Teopust OTTAJIKUBAHUS JEKTPOHHBIX Map BaJIGHTHON 000JIOYKH.
8. 'eTeponykiieapHbie AByXaTOMHbIE MOJIEKYJbl B MeToae MOJIKAO.
9. Ucnonb30BaHWE CUMMETPUHU MOJIEKYJ Uil mocTpoeHuss MO MHOroaTOMHBIX
MOJIEKYJI.
10.  Monekyna H,O. Jlenokanu3oBaHHbIE MOJIEKYJISIPHBIE OpPOUTATIH.
11.  Monekyna H,O. JlokanmnzoBanusie MO.
12. Mounekyna NH;. BosiHoBbIE QyHKIMH. DHEpreTHUECKas JuarpaMmma.
13.  Monekyna CHy. denokanuzoBanubie MO. DHepreTuueckas AuarpaMmma.
14. Monekyna CHy JlokanmuzoBanusie MO.
Monayas 2. CTpoeHue BeliecTBa.
Pasznen 2. T'eomerpusi MoJieKy/J. JHepreTH4ecKas XapaKTepHCTHKA
MOJIEKY.I.
KonsoxkBuym Ne 2
. Anarpammel Yoommia.
. OCHOBHBIE MOJOKEHUS METO1a XFOKKEJIS.
. OtunieH. Ctpoenue. Bomnosbie ¢pyukiuu. Dueprus MO.
. IToHATHS 3JIEKTPOHHON MJIOTHOCTHU U 3apsiia Ha aTOME B METOJI€ XIOKKEJISI.

. Mosnekyna annuia B METOJE XIOKKEJIs.

1
2
3
4
5. lMopsinok cBsazu B MO Xrokkens. Muaekc cBoOOIHOM BaJeHTHOCTH.
6
7. Monekyna 6eH307a B METOJIe XIOKKEJIS.

8

. OcoOeHHOCTH CTPOEHUS U CBOMCTB apOMATUUYECKUX COCTMHEHUH.

Ne)

. [{uxnoOyTaaueH B MeToie XIOKKEIIS.

10. CoxpaHeHue opOUTATLHON CUMMETPUH B XUMHUECKUX PEAKIIUSIX.

Monayas 2. CTpoeHue BelecTBa.

Pazges 3. DuiekTprUYeCcKHe M1 MATHUTHBIE CBOMCTBA MOJICKYJISIPHBIX CHCTEM
U X UCII0JIb30BAaHUE ISl U3YYCHUS CTPOCHUS MOJICKY.I.

KomsoxkBuym Ne 3

1. IlpoucxoxaeHne MarHUTHBIX MOMEHTOB. [lapamMarueTusm u 1uamarHeTu3m.

2. MaruuTtHasi BOCIIPUUMYHUBOCTh U MArHUTHBIE MOMEHTBI.

3. Mcnonp30BaHME MATHUTHBIX CBOWMCTB JJISI U3yUYEHUSI CTPOEHUS MOJIEKYI.

4. DHeprusi MOJIEKYJbl B MarHMTHOM Tosie. PacuienieHue BBIPOKIEHHBIX
YPOBHEMN SHEPIUH.

5. DNEeKTpUYECKUN  JTUIOJbHBIN MOMEHT. Ero DKCIIEPUMEHTAIIBHOE
onpenenenue. Ypasuenue Jlanxxenena-/lebast.

6. BekTopHas aniuTUBHAs cXeMa pacyera JUIOJIbHBIX MOMEHTOB. [Ipumepsnl.

7. llonsgpuzyemMoctb  MOJIEKyJd.  TeH3op  monspudyemoctu. 3MeHeHue
NOJISIPU3YEMOCTH B 3aBUCHMOCTH OT CTPOEHUA aToMa M MoOJeKyidbl. Pacyer mo
aAIUTUBHOU CXEME.



8. [lonapuzaunonnas teopust DasHea.
9.IlonsipHple M HENOJSPHBIE MOJIEKYJbI. J[UMIOIBHBIA MOMEHT M CUMMETPHUS

MOJIEKYIJL.
Monayas 2. CTpoeHue BeliecTna.
Pasznen 4. BHyTpuMoJieKkyJsipHOe [BHMKEHHME U 3JIEKTPOMATHUTHbIE
CIIEKTPbI.
Pazaea S. KoMmmuiekcHble coefUHEeHHS. MemxmonexyasipHble

B3anMojeiictBusi. CTpoeHne KOHIEHCMPOBAHHBIX (pa3.
KoasoxkBuym Ne 4

1. BHyTpuMOJIeKyJIIpHOE  ABWKEHHE. BpamiarenbHble  ypOBHU  DHEPTHUH
(MpubAMKEHHE )KECTKOTO pOTaTopa).

2. BpamarenbHbIi CIIEKTP NOTJIONIEHHS IBYXaTOMHOM MOJIEKYJbl. OnpenesieHue
MOJIEKYJISIPHBIX TaPaMETPOB.

3. KonebarenpHoe nBrxeHue Mojekysl. Hopmanbable koneOanus. Mx dwmco,
THI, CAMMETPHUS.

4. KonebaTenbHoe  JBUKEHUE JBYXaTOMHOM  Mojekynbl. [Ipubnuxenue
rapMOHM4ECKOro ocuuysaitopa. Cucrema ypoBHEN TapMOHHYECKOTO OCHUIIISATOPA.

5. IlpaBuna oTb6opa U CHEKTp TApMOHUYECKOTO oclmuIsiTopa. Hemocratku 3Toit
MOJIEIIH.

6. Monekyna - anrapmoHudeckuil ocumuuigarop. I[lpaBuna orGopa U CHEKTp
IOTJIOLIEHNSI AHTAPMOHUYECKOTO OCLHUIUIATOPA.

7. OnpeneneHne MOJIEKYJISIPHBIX —IAPAMETPOB  JBYXAaTOMHBIX MOJIEKYJ U3
koJnebarenbHbx MK-criekTpos.

8. KonebarenbHbIi CIEKTp KOMOMHAIIMOHHOTO PaCCESHUS.

9. IlpaBuia oT6opa U CIEKTP MHOTOATOMHOM MOJIEKYJIBI.

10. DOneprus nuccoumanuu. BeruncieHue SHEprud AUCCOLMALNAM U3
CIIEKTPOB.

11.  Kap6onuisl metamioB. CoctaB. CTpoeHHe 110 METOY BaJI€HTHBIX CBS3EH.

12.  CrtpoeHne KOMIUIEKCHBIX coeauHEeHHM 1o metony MO. MonexkyispHsie
opOuTanu G-Tura.

13. Crpoenue kapOOHWIOB MeTauioB mo Meroaxy MO. MosekyisipHbie
opOuTanu m-Tumna.

14.  OOGmas XapaKTEPUCTUKA  MEXMOJIEKYIISAPHOTO B3aMMO/ICHCTBUSI.
OpHEeHTaIMOHHOE B3aUMOJICHCTBHE.

15.  HMHAayKunoHHOE MEKMOJIEKYJIIPHOE B3aUMOJICHCTBHE.

16. JlucriepCMOHHOE MEXMOJIEKYIIAPHOE B3aUMOICHCTBHE.

17. Bsaumocssszb cun Ban-nep-Baanbca. Ban-gep-BaaabcoBbl MOJEKYJIBIL.
HoH-MONEKYIIPHOE B3aUMOAEHCTBHE.

18.BogopoiHasi CBSI3b.



19.Kpucranimnyeckoe COCTOSIHHE BEIIECTBA:

DneMeHTapHbIe KPUCTAILIBL;

Kpucramibl ¢ KOBaJ€HTHOU CBSI3bIO;

HoHHbIe KpUCTAILIIBIL.

20. AmopdHoe, )KuJIKoe 1 ra3000pa3HOe COCTOSIHUE BEITHCTBA.
21. UaTepmeTaninuasl.

22. Crexua.

Bomnpocsl cobecenoBanuii

Moayiab 1.0cHOBbI KBAHTOBOI XUMHH U KBAHTOBOW MEXaHUKH.

Paznen 1. OcCHOBHBIE MOCTYJIATHI KBAHTOBOI MexaHMKHU. MaTteMaTuyeckuit
anmnapaTr KBAaHTOBOM MEXaHUKH.

Tema 1. [TocTynaTbl KBAHTOBOM MeXaHUKU. DYHKIIMS COCTOSIHUSA.

1. ChopmynupyiiTe moctynar O COCTOSHMM KBAaHTOBOW cucTteMbl. YTO Takoe
BOJIHOBast pyHKUMA? OT Yero oHa 3aBUCHUT?

2. KBaHTOBOE COCTOSIHUE CHCTEMbI OIMUCHIBACTCS BOJHOBOM (yHKIMen v (q, t).
Hamnummre ycnoBrue HOpMUPOBKH 3TOM BOJIHOBOM (DYHKIIMU HA €IUHUILY.

3. Tlouemy BOJIHOBBIE CBOMCTBA YacTHUI[ OOHAPY>KEHBI B SBJICHHUSIX AaTOMHOTO
MacmTaba? MOXHO 7 B paMKax KBAaHTOBOM TEOPUU OIMKCHIBATH JIBHXKCHUS
MakpoTen?

4. llpuBenute NOpUMEP HSKCIOCPUMEHTA, MOKA3bIBAIOIIETO HEBO3MOXKHOCTD
KJIACCUYECKOTO OMMMCAHUS JBUKEHUSI MUKPOYACTHULIBI.

5. Kakum ycroBusiM JOJIKHA YOBIETBOPSATH BOJHOBASI (PYHKIIUS YaCTHUII?

Tema 2. @opmanan3m KBaAaHTOBOM MexaHuku. Oneparopsl.

1. Kakoii usnyeckuil cMbICT UMEIOT CTaHAAPTHBIE YCIOBUSA: HEMPEPHIBHOCTH,
OJIHO3HAYHOCTH, OPTOIrOHAIIBHOCTH, HOPMUPOBAHHOCTH /?

2. Hanumure yciioBre OpTOHOPMHUPOBAHHOCTH (QYHKIIUHA.

3. Uem omIM4YaeTcs IUIOTHOCTh BEPOATHOCTH OT BeposTHocTH? Kakosa
BEPOATHOCTh HalTH yactuly B Touke X0, y0, z0?

4. Ilycte yacTulia HaxoguTcs B cocTostHuM . KakoBa momxHa OBITH 3Ta
byHKIUsA, yToOBl HEKOTOpas (U3MYEecKas BEIWYMHA B pe3yJibTaTe U3MEPEHUs HE
JaBaja pa3dopoca 3HauYeHUN?

Tema 3. YpaBuenue Lpeaunrepa.

1. Kakoif ¢uszudeckuii cmpici umeeT BennunHa E B ypaBHenuu Illpeamnrepa
JUTS CTAllMOHAPHBIX COCTOSTHUN?

2. JInsg KakuxX CUCTEM JOMYCTUMO HCHOJIb30BAaHHWE CTAlHOHAPHOTO YPAaBHEHHUS
[Ipenunrepa? [IpuBenuTe NpuMepsL.

3. KakoBbI rpanuiisl npuMeHuMocTH ypaBHenus Llpenunrepa.

Tema 4. IlpuOauiKeHHbIe METOAbI PpPelIeHUS KBAHTOBO-MEXaHMYECKHX



3aaad.

1. Tounoe pewmenue ypaBHeHus Lllpeaunrepa MoxeT ObITh MOJYYEHO JMILIb JJIs
BECbMa OIPAHMYEHHOIO Kpyra 3azad. Kak MOXHO HCIONB30BaTh CYyILECTBYIOIIME
MaTeMaTHYeCKUe METOAbl NPUONMKEHHOTO pEIIeHUs YypaBHEHMM uid 3ajad
KBAaHTOBOM XUMHU?

2. JIokaxuTe BapHalMOHHYIO TEOPEMY.

3. BeiBOA CEKyISIPHOrO ypaBHEHHUs B BApHALIMOHHOM MeToae Putna.

Tema 5. IIpocTeiiue 3a1a4 KBAHTOBOW MEXaHUKHU.

1. ITonyuuts pemienne ypaBaenus peaunrepa ajist 4aCTUIbl B TOTEHIIMATBHOM
sIMe.

2. Haiitu coOCTBEHHbIE 3HAUYEHHUSI HHEPTHMU U COOCTBEHHBbIE (DYHKIUM MJIs
YACTHIIBI B TPEXMEPHOM «ITOTEHITUATBHOM SIITAKE.

3. IIpoxokaeHne YacTUIlbl CKBO3b MOTEHIIMAIBHBIN Oapbep.

4. Yem xapakrepusyercs BeJIMYMHA TYHHEJIBHOTo 3 dexra?

5. Tlouemy 3aady o ABUIKEHUHU DJICKTPOHA B aTOME BOJOPOJIA YIAETCS PEUIUTD
TOYHO, a JUIST aTOMAa T'€JINs 3TO HEBO3MOKHO?

6. PaccuuraiiTe 1TepBblE TpPU DHEPreTUYECKUX YPOBHS [ |-CHCTEMBI
COINPSDKEHHBIX TTOJTMEHOB B MOJICIIA OJTHORJIEKTPOHHOTO MPHUOIMKEHUS.

Tema 6. BosiHoBasi pyHKIIUSI aTOMA BOAOPOA.

1. 3anumwure Haubosnee oOMIMA BUJ BOJHOBOM (PYHKIHMH, OMHCHIBAIOIINMA
AJIEKTPOH B moJje mnpotoHa. [louemy yrioBas 4dacTb 3TOW (YHKUHUUA 3aBHCHT OT
KkBaHTOBBIX yucen | u m? [louemy paauanbHas 4acTh JaHHOW (YHKIIMH 3aBUCHUT OT h
ul?

2. Hapucyiite panuaibabie GyHKIIMH aToMa Bojgopoaa 1s, 2s, 2p, 3s.

3. Hapucyiite paguanbHble (YyHKIIMU pacopeaesieHus aToma Bojopoaa ls, 2s,
2p.

4. OObsiCHUTE BO3HUKHOBEHHUE CIEKTpalbHbIX cepuid Jlalimana, banbmepa,
[Tamena.

5. B aTtome Bomopoaa ypOBHM 3HEPTMHU JJIEKTPOHA MpU n>1 BBIPOXKIEHBI IO
opOuTaIbHOMY KBaHTOBOMY 4YHCIy |, a B MHOIO3JEKTPOHHBIX aToMax »dTO
BBIpOKJIeHHE cHUMaercs. [louemy?

6. 3Has BHUJ BOJHOBOW (PYHKIMM aToMa BOJOPOJA, NOJYUHUTE CIEAYIOIIHE
BAXKHBIC XapPAKTEPUCTUKHU: CpPEAHEE PACCTOSHHE MEXIY SAPOM U 3JIEKTPOHOM,
HauOojiee BEPOSITHOE PACCTOSIHUE, 3aBUCUMOCTh BEpPOSITHOCTH  HAXOXJICHUS
AIIEKTPOHA OT PACCTOSTHUSA 10 AJpa (paauanbHas GyHKUIUS pacrpeiesieHus).

Moayiab 1.0cHOBbI KBAHTOBOI XUMHH U KBAHTOBOW MEXaHUKH.



Paznen 2. MHOro3/IeKTpOHHBII aTOM; NPUOJIMKEHHbIe METOABI pelIeHHs
KBAHTOBO-MEXaHMYECKHUX 3a1a4.

Tema 1. MHOT03J1€eKTPOHHBINA aTOM.

1. Yto Takoe 0JTHOAJIEKTPOHHOE NPUOIKEHHE?

2. Urto Ttakoe »ayekTpoHHass KoH@urypauusi? OIHOKpATHO- WIM JBYKpaTHO-
BO30Y>KJI€HHAsI 3JIEKTPOHHAs KOH(pUrypauus?

3. B duem cymHOCTh MeTtona XapTpu? 3alUIIATE ONEPATOP IMOTECHIMAIBHOU
HHEPrUM 1-TO ANEKTPOHA B METOAE XapTpH.

4. B yeM cMBICT METOJA CaMOCOTJIAacOBaHHOrO moJiA? YUTo moHMMaeTcs Moj
CaMOCOIJIACOBAaHHBIM ITOJIEM?

5. Byner nu moJsiHas 3J€KTpPOHHAs 3HEPrUs B METoAE XapTpu pPaBHA CyMMeE
SHEPruil, 3aHaThix opoutaneit? Ilouemy?

6. 'aMHJIbTOHHMAH MHOTO3JICKTPOHHOTO aToMa MMeEEeT 0oJiee CIOKHBIA BHUJ 3a
CYET MOSIBJIEHUS OINEepaTopa MEXKIIEKTPOHHOro B3auMozeicTBusa. Kakue mnpoOiaemsl
BO3HHUKAIOT B CBSI3U C ITUM, U KaKH€ PELICHMS NIPEMNJIOKEHBI B COBPEMEHHBIX METOIAX
KBAaHTOBOM XUMUHU?

Tema 2. Metoa Xaprpu-®oxka.

1. BonHoBasg ¢yHKIMS B MeToAe XapTpu NpoTHBOpeudT npunHiuny I[laymm.
Kakum o0Opa3zoM MOXHO MOCTPOUTH BOJHOBYIO (DYHKIHUS, YIOBIETBOPSIONIIYIO
MPUHIUIY aHUTCUMMETPUYHOCTU BOJTHOBOM (hyHKIIMU (DEpMHUOHOB?

2. Kakoii Bug npuoOpeTaloT ypaBHEHUS AIEKTPOHHON YHEPTUH, €CIIM BOJHOBAS
dbyHKUMS peacTaBieHa B Buae onpeaenurens Crueritepa?

3. Kakoe 0CHOBHOE OTIIMYHME 3aJI0°)KEHO B MeTOA XapTpu-Poka Mo CPaBHEHHIO C
MeTo10M XapTpu?

4. Yto Takoe OCTOBHAsI SHEPTUs MOJIEKYJIbI B MeToie XapTpu-Poka?

5. Kakue »skcrnepuMeHTalbHbIE BO3MOXXHOCTH CYIIECTBYIOT JJIsl MPOBEPKH
teopemsbl Kynmanca?

Tema 3. DiIeKTPOHHASI KOPPeJIsAUus.

1. YUTo moHMMaIOT MO JIEKTPOHHOU Koppensuueit? Urto takoe apipka Oepmu?
YuutsiBaeT u koppeisinuio Meto Xaptpu-Poka? Kakyro?

2. [loueMy MeTOIbI y4yeTa KOPPEISALUUOHHOW HEPTUM MHOI/IA HA3bIBAKOT MOCT-
XapTpu-POKOBCKUMU?

3. Pacimmdpyiite u o0bsicaute abopesuarypst MP4, CISD, CCSDT.

4. B merone Xaptpu-doka HE yUYUTHIBAETCS CKOPPEIMPOBAHHOCTH JIBUKCHUS
AJIEKTPOHOB B KKl MOMEHT BpeMeHU. Kakum o0pa3oM B COBPEMEHHBIX METOJaX
KBAaHTOBOW XMMHUH KOMIIEHCUPYETCS KOPPEISALMOHHAS YHEPTHS?



Tema 4. Teopust pyHKIMOHAJIA IVIOTHOCTH.

1. Haxo1eHre MHOTO?JIEKTPOHHON BOJTHOBOM (PYHKIIMHU CBSI3aHO C CEPbE3HBIMU
BBIYUCIIUTEIBHBIMUA  CJIOXKHOCTSMU. MOXKHO JIM  paccuuTarb  MapaMeTphl
MOJIEKYJIIPHOM CHUCTEMbI, HE 3Hasl SBHBIA BUJl BOJIHOBOM (PYHKIIMH, a UCIHOJIb3YS,
HanpuMmep, AMEKTPOHHYIO INIOTHOCTH?

2. HazoBuTe OOMEHHBIN 1 KOPPEIALIMOHHBIN (pyHKIIMOHANBI B cocTaBe B3LYP.

3. SVWN, PBE, BLYP, B3LYP. Kakue u3 nepeuucieHHbIX (YHKIIMOHAIOB
OTHOCSITCA K TPAJIMEHT-KOPPEKTUPOBAHHBIM, KaKUE€ U3 HUX SIBISIOTCS THOPUIHBIMU?

4. Yro o3nauaer TepMuH ab initio? Kakue KBaHTOBO-XMMHUYECKHE METO/IbI
NOAXOJAT MO 3TO ONpeAeneHue?

Monayab 1.0cHOBbI KBAHTOBOW XUMHH U KBAHTOBOW MEeXaHUKH.

Pa3znen 3. KBanToBasi XuMHs MOJIEKYJI U TEOPUS XUMUYECKOM CBS3H.

Tema 1. FaMUIBTOHUAH MOJIEKYJIBI.

1. MOXHO JM TOJIHYIO BOJHOBYIO (DYHKIIUIO MOJIEKYJbl BBIPA3UTh B BUJIC
MIPOU3BEACHUS JICKTPOHHOMN U AepHON HYyHKITHN?

2. Uto Ha3zpiBaloT OpOUTANBIO, CIUH-OPOUTANBIO, ATOMHON OpOUTANbIO,
MOJIEKYJISIPHOM opOUTabio?

3. U3 yero ckiagpIBaeTcs MOJIHAS SHEPIrUsl MOJEKYJbl B npubauxenun bopHa-
Onnenrerimepa?  3anUIIWTE TaMWJIBTOHUAHBI  3JEKTPOHHOTO W SIAEPHOTO
B3aUMOJICHUCTBUA.

Tema 2. MeToa MoJIeKYJISIPHBIX OPOUTAJIEH.

1. Ilycts umcio OGa3ucHbeIXx opOutaneid - n. OLEHUTE 4YHUCIO HHTETPaJIOB,
KOTOpbIE HY’KHO BBIYHMCIIUTD IS 3a7aHUsl MaTpHILl ypaBHeHus Pyraana.

2. O0bsicHUTE (PU3MUECKUN CMBICIT BEIMUMHBI HHTETPAJIOB EPEKPHIBAHUS.

3. [lonyunte ypaBHeHus PyTaana ucnons3ys BApUALMOHHBIN METON.

4. Kakue mnpeuMmylecTBA M HEAOCTAaTKM 3aKJIIOYAlOTCAd B cHocode
npeacraBiaeHns MO kak auHeHoN komOuHaruu AQO?

Moayiab 1.0cHOBbI KBAHTOBOI XUMHH U KBAHTOBOW MEXaHUKH.

Paznen 4. IloBepxHocth mnoreHuuadbHol JHeprum (IIIIJ); nmyru u
JHEPreTUKAa XUMHYECKON peaKkiuu.

Tema 1.IloBepXHOCTH NOTEHUUATBHOM JHEPTUH.

1. Kakue mnoaxonpl HUCHOJIB3YIOTCA B KBAaHTOBOM XUMHM JJIsl OIMCAHHS
JTUHAMUYECKUX TMPOIECCOB B KBAHTOBOW CHUCTEME, HANPUMEpP, ISl OMUCAHUS
XUMHYECKOUN peakiu?

2. HapucyiiTe KpuBble aTTPaKTUBHOTO W PEMYyJIbCUBHOTO B3aUMOJICUCTBUS
JIBYyXaTOMHOM MOJIEKYJIBI.



3. Kakue Tunbl KpUTUYECKUX TOUYEK BhIAEIAIOT Ha [1119?

4. Kakue 3Ha4Y€HHUS MMEIOT JHArOHAJbHBIE DJIEMEHTBI T'€CCHaHa sl KaXIoro
TUTA KPUTUYECKUX TOYEK?

Tema 2. KosieOanusi MmoJieKyJ1.

1. Kakum o0pa3om, HCHOJIb3ysd METOJbl KBAaHTOBOM MEXaHUKH W KBAaHTOBOMU
XUMHH, MOKHO PAacCUUTaTh CBOMCTBA MOJICKYJ, CBSI3aHHBIE C UX KoJieOaTenbHOU
SHEPTUEH.

2. OObsSICHUTE TOHATHUS TIOJHOW SHEPTUU MOJEKYJbl, 3JIEKTPOHHOM SHEPIUH,
HHEPTUU HYJIEBBIX KOJIEOAHUN.

3. Kak ocymiecTBisieTcs: mepexoj] K HOpMaJbHbIM KOoieOaHusmM?

Moayas 2. CTpoeHue BelecTBa.

Pasnen 1. Beenenue. Kiaccmueckne M KBAaHTOBO-MeXaHHYeCKHE TEOPHUH
CTPOCHUS MOJICKY.I.

Tema 1.TeopeTnueckue 0CHOBbI YUEHHUS O CTPOCHUM XUMHYECKUX YACTHIL.

Tema 2.0CHOBBI COBpEeMEHHOM TEOPUHM XMMHYECKOI0 CTPOCHHUS.

1.3nauenne padbot OpaHkiIaHa.

2.Bzaumocss3b padot Kekyine , Kynepa u A.M. byTtiepoga.

3.Yro BKiIO4aeT B ce0s B MOHATHE « MOJIEKyJIsSIpHbIE TapaMETPhI»?

4.OHeprus IUCCOLMAIUU U CIIOCOOBI €€ ONpeAeICHUs.

5.00bsicCHUTE X0/ MOTEHINATBHON KPUBOM.

6.MeToapl onpeaeneHnst MEXbAIECPHOTO PACCTOSIHUS?

7.ChopMynupyiiTe OCHOBHBIE MOCTYJIaThl KBAHTOBON MEXaHUKHU.

8. B uem cyTh npuHuuMna HeonpeneneHHocTH [ eiizendepra.

9.Kakum TpeboBaHMSIM JA0HKHA YIOBIETBOPSATH BOJTHOBAS (DyHKIIUS.

10. YpaBuenue lllpenunrepa 1si CTAMOHAPHOTO COCTOSTHUS.

Tema 3. Teopusi OTTAJIKUBAHMS JIEKTPOHHBIX AP BAJEHTHOH 000/I0YKH.

1. Yem oOycnoBiauBaeTcss KOH(PpUTypalus CBs3eil MHOTOBaJICHTHOTO aToMa (WiH
HnoHa)?

2. HazoBute opueHTanuu OOJAaKOB €-Map BaJlCHTHBIX oOpOuTaneil B
MPOCTPAHCTBE B 3aBUCUMOCTH OT MX YHUCJIA.

3.Kak wusmensiercs cuna otrankuBanus ¢-nap (E - Hemonmenennas, X -
nojeJieHHasi) B BajieHTHOUW oOomouke B psgy E—-E — E-X — X-X? Bwmecto "—>"
nmocraBbTe 3HAK '"™>" nnm "<".

4. IloueMy ¢ yBEIMYEHHEM 4YHCJIA HEMOACJICHHBIX €-Nap YMEHBIIAETCS
BAJICHTHBIN YTOJI @ OTHOTUITHBIX MOJIEKYJIax?

5.Ilouemy HenmoaeneHHass »HIEKTPOHHAs IMapa 3aHUMAET a MPOCTPAHCTBE
OonbIIHil 00BEM?

6. O0BsCHUTE U TIOMOINBIO OCHOBHBIX ToJiokeHuit Teopun OSIIBO mpasuio
MOJIIPHOCTH, COIVIACHO KOTOpOMY B CTpyKTypax mosiekynd AXs, AX4E, AXGE,,



MPOU3BOJIHBIX OT TPUTOHAJIBLHOW OUNUpaMujibl, Oo0jiee BIECKTPOOTPUIATEIbHbIE
JUTaHAbl BCErJa 3aHUMAIOT AaKCUAJIbHBIE TIOJIOKEHUS, W AaKCHAJIbHBIE CBS3U
YJIMHEHBI IO CPABHEHUIO C YKBATOPUAIIbHBIMU?

Tema 4.IIpudin:keHHbIe METOABI pelICHUS] BOJIHOBOI0 YPABHEHHUH.

1. ITo kakuM mpu3HaAKaM KJIACCUDUIIUPYIOT MOJICKYJISIPHBIE OpOUTATH?

2. KakoB nops1ok pacmnofioKeHus MOJIEKYJIIPHBIX opOuTanei Ha
SHEPreTUYECKON MIKaje?

3. 3anucatb BoJiHOBbIE PYHKIIMK MO U IOCTPOUTH SHEPTETUUECKUE JUATPAMMBbI
caenyromux monekyi: HF, CO, CN".

4. ToyeuyHsble TpynIIbl CAMMETPUH MOJIEKYJ. Onepalii CHMMETPHH.

5. IIpaBuio rpynIoBOro YMHOXKEHUS.

6. [IpencraBienuss ©  XapakTepbl MPEACTABICHUM  TOYEYHBIX  TPYIIIL.
[TpuBonumsie (I11T) u HenpuBoaumeie npeactaBiaeHus(HII).

7. CocraBnenue tabauinl HIT qis rpynmel cummerpun Coy

8. Knaccugukarus MoJIeKyIsIpHbIX OpOUTaIel MHOTOATOMHBIX MOJIEKYIL.

9. Iloctpoenue BoHOBBIX PyHKIMH MO U SHEpreTHUYECKUX Iuarpamm JIsis
MHoroaToMHbIX Mojiekyn (H,O, NHj, CHy).

10. IlpencraBneHue o IETOKAIMN30BAHHBIX U JIOKaIM30BaHHBIX MO, nx
VCMOJIb30BAaHUH JIJI1 OTIMCAHUS OAHOAJEKTPOHHBIX U KOJUIEKTUBHBIX CBOMCTB.

I1. Yto moHMMAETCS MOJ TEPMUHOM «IAETOKAIN30BaHHASI MOJIEKYJIApHAs
opOutanb»?

12. Pazbepure crpoenue monekyasl CaH, no merogqy MMO.

Monayas 2. CTpoeHue BelecTBa.

Pazgen 2. T'eoMerpusi MOJIEKYJd. JHEPreTHYecKasi XapaKTEePHCTHKA
MOJIEKY.I.

Tema 1. Coxpanenue opOMTAIBLHONW CUMMETPUM B XUMHUYECKHUX PeaKIUsIX.

1. ChopmynupyiiTe NPUHIIUI COXPAHEHUS] OPOUTATBLHON CUMMETPHH.

2. Jlaiite  ompeneneHWe  COTVIACOBAHHBIM, NEPULIMKIMYECKUM  PEaAKLHUSIM.
[IpuBenuTe npuMepHI.

3. Y10 Takoe CymparioBEpXHOCTHOE M AHTApOIOBEPXHOCTHOE MPUCOEAUHEHUE?
[Tpumepsl.

4. B yeM 3aKiIro4aeTcsi METO KOPPEIALMOHHBIX AUarpamm?

5.PaccmoTtpute € MOMOILIBIO  KOPPEJSIIUOHHBIX — JUAarpaMM  PEaKLUIo
JIMMEPH3allMU STUJIEHA 110 THIY T + M W [0 TUIy Tg> + m,>. Kakas w3 Hux
paspelIeHa, a Kakas 3arpelieHa o CHMMeTpuun?

6. PaccmoTpuTe ¢ MOMOIIBIO KOPPEISUUOHHBIX THATPAMM PEAKLIHUIO TUEHOBOTO
cunteza (peakuusi [unbca-Anbaepa) — MNpUCOENUHEHHE OJEUHOB K JAHEHAM.
Jlokaxkute, 4TO OHA pa3pelieHa N0 CAMMETPHH.

Tema 2. Merog MO Xwkkeasa (MOX).



1. Ilepeuncnure ocHOBHBIE MOJIOXKEeHU MeToaa MOX.

2. Paccuurante snepruro n-MO, ucnonb3ys meton MOX, s MOJIEKyJT ajluia,
OeH301a, ITMKIO0yTaueHa U JIp.

3. 3anumurte BoaHOBBIE PyHKIMHU T-MO BbIlIE NEPEUUCIEHHBIX MOJIEKYIL.

4. O0bsicHuTe OCOOCHHOCTH apOMATHUUYECKUX COCIAMHEHUMN, HUCIOIb3YysS METOJI
MOX. IIpaBuiio XrOKkens.

5. PaccuunraiiTe 3M€KTpOHHYIO IJIOTHOCTb, 3aps]l Ha aToMax, MOPSAIOK CBS3U B
MOJIEKYJIaX aJljuia, OeH305a, IUKI00yTaIueHa.

6. Paccuntannsie no merony MOX, n-MO OyTtaaneHa UMEIOT BUI:

Y, =0.372x;+0.602 x> + 0.602 x3 + 0.372 x4

Y, =10.602 x; +0.372 x, — 0.372 x3 — 0.602 x4

Y3 =10.602 x; —0.372 x, —0.372 x3 + 0.602 x4

Ys=0.372x; —0.602 x, + 0.602 x3 — 0.372 x4 .

YuuteiBasg, 4YTO DSJIEKTPOHAMHU 3aHSATBl TOJBKO TiepBeie 1Be 7-MO,
paccuuTalTe 3IEKTPOHHBIE NIJIOTHOCTH HA 3-eM U 4-0M aToMax yriiepoja U MopsiioK
CBSI3U MEXK1y HUMH.

7.Huknobyranuen B meroge MMO Xiokkenst. O0bsiICHEHUE YCTOMYMBOCTH U
PEaKLMOHHON CIOCOOHOCTH MOJIEKYJIBI.

Tema 3. [Imarpammsbl Y osa.

1.B uyeMm 3aknroyaercd mNOAXOJ YoJma K ONHCAHUIO W MPEICKa3aHUIO
r€OMETPUYECKON CTPYKTYpPbI MOJIEKYJI?

2. IlocTpoitte nuarpammy Youma s Mosiekyn coctraBa AH,. Omnpenenure ¢
MOMOIIbIO JaHHOW JMarpamMMmbl, Kakhe W3 TMEPEUYHUCICHHBIX MOJEKyl1 OyayT
yIJIOBBIMH, a Kakue auHernsivu: BH,, CH,, H,O, NH,".

3. Iloctpoiite auarpammy Yomma mist Mojekyn coctaBa AHiz. Ompepenute c
NOMOILBIO JTaHHOM JAHarpaMMbl, Kakue W3 IMEPEUYHCICHHBIX HUXKE MOJIEKYJ OyayT
IUIOCKKMMHU, a Kakue nupamugansHeiMu: BF;, AICL;, NF;, SF5™, SnCl;

Monayias 2. CTpoeHue BelecTna.

Paszges 3. DiiekTprUYeCcKHe M1 MATHUTHBIE CBOMCTBA MOJICKYJISIPHBIX CHCTEM
U MX MCIO0JIb30BaHUE VIS H3YUYECHHUS CTPOCHHUS MOJICKY.JI.

Tema 1. MarautHblii MOMeHT. MarHMTHasi BOCIPUMMYHMBOCTb.

Tema 2. HUcnosb30BaHMe MATHMTHBIX CBOMCTB NPH HM3YYeHHH CTPOCHHA
MOJIEKY.I.

1. Yem 00ycnoBI€HBI MArHUTHBIE CBOWCTBA BEIIECTBA?

2.Kakue BemiecTBa SBISIOTCS MapaMarHUTHeIMH? B uyeM 0coOGEHHOCTH
napaMarHeTu3ma?

3. Imamarnetusm. Ero ocooeHnocry.

4. MarauTHasi BOCIPUUMYUBOCTh U MATHUTHBIE MOMEHTHI.



5.OHeprusg MOJIEKYJbl B MAarHUTHOM moJie. PaciienyieHne BBIPOKICHHBIX
YPOBHEN SHEPIUH.

6. Mcronp30BaHNE MATHUTHBIX CBOWCTB IIPU U3YYEHUH CTPOEHUS MOJIEKYIL.

7. CnekTpajibHble METOJbl, OCHOBAaHHBIE HAa MAarHUTHBIX CBOWCTBaX BELIECTB.
[Tousarue 06 OI1P- u AMP-meTonax.

Tema 3. /IMN0JbHBIA MOMEHT.

Tema 4. IoapuU3yemMoCTb MOJIEKY.I.

1. JIutionbHBIA MOMEHT. @U3NYECKUN CMBICH, METOIbI ONPEACITCHUS.

2. Bpiunciienre TUnoJIbHOTO MOMEHTA 10 aJAUTUBHON CXEME.

3. IunonpHbIi MOMEHT M CHMMETPHUS MOJIEKYJ, MOJIAPHBIE W HEMOJSPHBIE
MOJEKYJIBI.

4. [Tonspu3yemMoCTb M €€ 3aBUCHUMOCTb OT CTPOCHHS MOJIEKYI; DJUIUIICOU]T
MOJISIPU3YEMOCTH;

5. Beruncnenne noasspu3yeMOoCTH O aJIUTUBHOMN CXEME;

6. [TomsapuzanmonHas Teopus;

7. [lpuMeHne MOJAPU3AIMOHHON TEOpUHM i1 OOBSICHEHUS PEaKIIMOHHOM
CIIOCOOHOCTH MOJIEKYII.

8. OOBACHUTH C TOYKHU 3PECHHS MOJISIPU3AIMOHHON TEOPUH TMOYEMY MOJTydaeTcs
pa3IMYHbIE MPOAYKTHI PU TEPMUUYECKOM PA3JI0KEHUNA HUTPATOB:

KNO;—KNO»#+0;

Cu(NO3),~CuO + 2N0, +-0;

AgNOs—Ag + N0, +-0;

Monayas 2. CTpoeHue BeliecTBa.

Paznen 4. BHyTpuMOJIEKY/JSIDHOE JIBHKEHHE U JIJIEKTPOMATHHUTHbIE
CIIEKTPBI.

Tema 1. Bpamare/jbHoe IBHKEHHeE.

Tema 2. Bpamare/ibHble CIIEKTPBHI.

1. B kakoii 00nacTy 3J€KTPOMArHUTHOTO CHEKTpa MPOSBISIETCS BpallaTeIbHOE
JBIDKEHUE?

2. HazoBute npaBuiia oroopa.

3. Pemnre cienyromue 3a1ayu:

4.. MWzyuenue HK-BpamarenpHoro cmektpa razoodpasnoro HF paer nms
BpaIaTENbHON MOCTOSHHOM 3HaueHue B = 41.14 cm!. Paccunrars 3HaUEHHE DHEPIUU
BpAIICHUS JJIs1 COCTOSHHUM, OTBEYAIOIINUX BpAIaTeIbHBIM KBAHTOBBIM UMciaaMm 1, 2, 3,
4, 5. BIluMCIUTh BEJIMUUHY KBaHTA YHEPTUU, BO3OYKIAIOIIETO MEPEX0] MOJIEKYJIbI C
JAHHOTO YPOBHS Ha COCEIHMUIA.

5. Pemuts ananornunyto 3agaqy s HCL, ecou B = 20.83 cm !,

6. Pemuth ananornunyto 3anauy ais HBr, ecau B = 16.70 cm !



7. Pemuts ananornunyro sanaqy aius HI, ecou B = 12.84 cm™,

Tema 3. Kosie0aTebHOe ABUKEHHE H KOJIe0AaTEeIbHbIN CIIEKTP.

1. HopmanbHblie Koe0aHus: YUCII0, TUII, CHMMETPHS , SHEPTHSI.

2. KonebarenbHoe ABMKeHHE (MPUOJIMKEHUE TAPMOHUYECKOTO OCHUILISTOPA).
CunoBast mnoctosiHHa. KosebaTenbHOE KBAaHTOBOE YHCIO. YPOBHU HSHEPTUH
TapMOHHYECKOTO OCHMIIISATOPA.

2. KonebartenbHblii CIEKTP NMOTIIONIEHU U uciyckanus. [Ipasuna orbopa.

3. JIoCTOMHCTBAa U HEAOCTATKH MOJICJIM TAPMOHUYECKOT0 OCHUILIATOPA.

Tema 4. MoJiekyJia - aHTAPMOHUYECKHH OCHMJLISITOP.

Tema 5. KoJsebaTejqbHble CHEKTPbl KOMOMHALIMOHHOIO pPacCesiHUA.
KoJsie6aTenbHbIe CIEKTPBI MHOTOATOMHBIX MOJIEKY.JI.

1. ITorenunan Mop3e. YpOBHU S3HEPTUH aHTAPMOHUYECKOTO OCIUILISATOPA.

2. [IpaBuna oTOopa ¥ COEKTP aHTAPMOHUYECKOTO OCIUIUISITOPA.

3. OnpeneneHust MOJEKYISPHBIX TapaMETPOB U3 KoJeOaTeIbHO-BpallaTeIbHbIX
CIIEKTPOB.

4. Yro Takoe KOMOMHAIIMOHHOE paccesinue?

5. YcnoBus, mpu  KOTOPHIX HOpMajbHble KosieOanusi aktuBHbl B MK u KP
criektpax. [IpuBeaure npumepsl.

6. B yeM 0cOOEeHHOCTH K0JIe0ATENbHBIX CIEKTPOB MHOTOATOMHBIX MOJIEKYJI?

Moayasb 2. CTpoeHue BeliecTBa.

Paszaen S. KoMmmuiekcHbie coefUHEeHHS. Memxmonexyasipuble
B3anMojeiictBusi. CTpoeHne KOHIEHCMPOBAHHBIX (pa3.

Tema 1. KoMmiekcHbIe cOeTHHEHNS.

1. Kakne KOMIUIEKCHI HA3bIBAKOTCA KOMIUIEKCAMHU T-aKIENnTopHoro tuma? Mx
KJ1IaccUuUKaIs.

2. [IpaBuno 18 snexktponos (npasuio Cumxsura). [Ipumepsi.

3. Paccmotpute oOpa3zoBanue cBsizu B koMmiuiekce [Fe(CO)o], ucmnonb3yst meTon
BAJICHTHBIX CBSI3EH.

4. 3amumure BosiHOBBIE GyHKIMH MO o-tuna ana komruiekca [Cr(CO)g].
[TocTpoiiTe S3HEPTETUUECKYIO JUarpaMMy.

5. [Nokaxkute oOpazoBanue 1-MO TOro xe KoMILIEKca.

6. CylIHOCTb TEOPUHU KPUCTALNINYECKOTO NoJIsl. E€ 10CTOMHCTBA M HEJOCTATKH.

Tema 2. Me:xxmoJieKyJIsipHbIe B3aUMOCHCTBHS.

1.Kakne BUIBI MEXKXMOJEKYJISIPHOTO B3AUMOJEHUCTBUS CYIIECTBYIOT?

2. Kakume BHABI MEXMOJEKYISIPHOTO  B3aUMOJCWUCTBHUS  3aBHUCAT  OT
TeMIepaTyphbl?

3. UeM KpuBasgs MEXMOJEKYISIPHOTO B3aUMOJEUCTBUS OTIWYAETCS OT
MOTEHUUAIBHOW KPUBOM MOJIEKYIIbI?

4. Yto Takoe BaHn - nep - BaabCOBBI MOJIEKYJIbI? Y CIOBUS UX CYIIECTBOBAHMS.



5.B 4eM CyIHOCTbh HOH - MOJIEKYJISIPHOTO B3aUMOJICHCTBHS?

Tema 3. ArperaTHoe cOCTOSIHHE BelleCTBA.

1./laTh XapaKTEPUCTUKY KPUCTAIUNIMYECKOTO COCTOSIHUS BELIECTBA:

e DJieMEHTapHbIE KPUCTAJIIbL;

e KpucTamuibl ¢ KOBAJIEGHTHOU CBS3BIO;

e MoHHBIE KpHUCTAIUIBL.

2.ITpupoaa BOIOPOAHOM CBSI3H.

3.AmopdHoe, KHAKOE U Ta3000pa3HOE COCTOSIHUE BEIIECTRA.

4 Nurepmeraiumnabl. CoctaB.CTpoeHHeE.

5.Crexkna. CoctaB.CtpoeHue.

I1. ITucbmenHbIe padoTHI

1. Tect (IIP-1) (Cucrema cTaHIApTU3MPOBAHHBIX 3aJaHUN, IO3BOJISIONIAS
aBTOMATU3UPOBAaTh  MpPOLEAYPY HU3MEpPEHHS YpPOBHA 3HAaHUH UM YMEHHU
oOyuaromierocs) - oH TECTOBBIX 3aJaHUM.

2. Kontponwhas pabota (IIP-2)(CpenctBo mNpoBEpKHM YMEHUN NPUMEHATH
MOJYYCHHbIC 3HAHUS JUIsl PEIICHHUsS 3a7ad OINPEACICHHOrO0 THUIA IO TeMe WU
pazneny) - KoMmiekT KOHTpOJbHBIX 33/JaHUi IO BapUaHTaM.

TecToBbIe 3a1aHN Il TEKYIEH MPOBEPKHU

Monayas 2. CTpoeHue BelecTBa.

Pazgen 1. BBenenme. Kiaccuveckme M KBAHTOBO-MEXaHHUYECKHE TEOPHH
CTPOEHHS MOJICKY.I.

Tema 3. Teopust oTTaJKUBAHUS JJIEKTPOHHBIX NIAP BAJCHTHOH 000109KH.

IIpaBu/bLHBI JIM HUKe PUBEIeHHbIE YTBepP:KIeHusA. BoiOepuTe oTBET «1a»
WIH «HET».

1. BaneHTHBIN yros B MoJIeKyJie BOJbI Oouibliie, ueM B MoJiekyse OF,.

2. Mounekyna BF; uMeeT nupamMuaabHOE CTPOCHUE.

3. He nonenénHas »JeKTpOHHAs Tapa 3aHUMAeT B IMPOCTPAHCTBE OOJBIIMIA
00BEM, UeM mojIeJIEHHAS.

4. Monekyna CO, umeer yrioBoe CTpOCHHE.

5. BanenTHsie yribl B Mosiekynax NH; u NCl; oqunakoBbie

6. Monekyna COCI, umeeT TpeyrojibHO€ CTPOCHUE

7. BanenTasie yriel OCCl u CICCI B monekyne COCl, oauHaKoBEIE.

8. KpaTHas cBA3b 3aHUMAET B MPOCTPAHCTBE OOJBIINI 00BEM, UeM OJMHAPHAS.

9. BanerTnsie yriel B moJiekyiie PCl; 6osnbie, uem B Mmosiekyiie CCls.

10.  Momnekynbl CO; u SO; UMEIOT pa3HOE CTPOECHUE.

Moayasb 2. CTpoeHue BeliecTBa.
Pasnen 1. Beenenue. Kiaccmueckne M KBAaHTOBO-MEXaHHYeCKHE TEOPHUH



CTPOEHHS MOJIEKY.JI.
Tema 4. IIpudian:xeHHble METObI pellleHUs] BOJTHOBOT0 YPABHEHUS.

IIpaBu/ibHBI JIM HUKE IPUBEJACHHbIE YTBep:KIeHUus. BoiOepuTe oTBeT «1a»
WM KHET».

1. AToMHBIE OpOUTANH, BXOJAIINE B COCTaB MOJIEKYISIPHON OpOUTAIU JOJIKHBI
OBITh OJTUHAKOBON CUMMETPUHU.

2. ATOMHBIE OpOUTANH, BXOJAIINE B COCTAB MOJIEKYISIPHON OpOUTaIu, JOJIKHBI
OBITh Pa3HBIMU 110 SHEPTUH.

3. Uucno MOJIEKYJSIpHBIX OpOUTaliel He PaBHO YMCITY aTOMHBIX, U3 KOTOPBIX
OHM 00Pa30BaAJIHCH.

4. Ha pa3ppIXJsIomux opoOUTaIsIX B MOJIEKYJI€ KUCIOPO/ia €CTh HECTIapEHHbIE
AJEKTPOHBIL, IO3TOMY OHA apaMarHUTHA.

5. DHeprus pa3pheIXJISIonieil opOUTaIn HUKE, YeM aTOMHOM.

6. HecBsizpiBaroliast MoJIeKyJisipHasi OpOUTAJIb 110 SHEPTUU BhIIIE CBA3bIBAIOIICH
opOuTany.

7. Jlenokanu3oBaHHbIE MOJEKYJISIPHbIE OpPOUTAIM MOJIEKYJbl BOIBI SIBISIOTCS
TPEXUEHTPOBBIMHU.

8. ATomMHble OpOUTamu U 00pa3oBaHHBIE M3 HUX MOJIEKYJSIpHBIE OpOUTAIN
OTHOCATCS K pa3HbIM HEMPUBOJAUMBIM MPEACTABICHUSM.

9. U3 nByX MOJNEKYN C OJMHAKOBBIM MOPSAKOM CBSI3M MEHBIIYIO 3HEPTHUIO
JUCCOLUALIMY UMEET Ta, Y KOTOPOU HET 3JIEKTPOHOB HA PA3PBIXJISIOMINX OPOUTAISIX.

10. Jlemokanu3oBaHHbIE OPOUTAIM MOKHO MaTeMaTHYECKH MpeoOpa3oBaTh B
JIOKaJIn30BaHHBIE.

KonTpoJsbHas padoTsl (MpuMepbI)
Moayas 1. KBanTOBasi XUMHUS ¥ KBAHTOBAasi MEXaHMKA

KonTtposabnas padora Nel.

Bapuant Nel

y A ~_ d ¢
1. [IpoBepuTh TUHEHUHOCTH OnepatopoB ( (BO3Be[eHNE B KBajpar), D= o L,
2. HaiiTu siBHBIN BUJ oniepaTopa
3
—+ X
dx

3. Beruncnutb KoMMyTaTOop [zx, p.]

Bapuant Ne2



A

. A =~ d
1. [IpoBeputh TUHEHUHOCTH onepaTopoB @ (Bo3BeJeHUE B KBapar), D= o Dy

2. HaiiTu siBHBIN BUJ onieparopa
(3
dx x

3. Berauiciuts KoMmmyTatop [L,., Z]

KontpoabHast pabora Ne2.
Bapuant Nel

1. Jloka3aTb, 4TO COOCTBEHHBIE 3HAUEHUSI 3PMUTOBA ONIEPATOPA ABISIOTCSA
BEILIECTBEHHBIMH YHCIIAMH.

2. Hantu cpegHee 3Ha4eHUE UMITYJIbCA YACTULBI B TIOTEHIMAIBHOM sIME
HMIUPUHON @ ¢ OECKOHEYHO BICOKMMH CTEHKAMU.

3. Beraucnuts kommyTatop [P, V]

Bapuant Ne2

1. Jloka3arb, 4T0 COOCTBEHHBIE (PYHKIIMH, IPUHAAIEKAIINE PATUYHBIM
COOCTBEHHBIM 3HAUEHUSIM H)PMUTOBA ONIEPATOPA, B3AUMHO OPTOTOHAJIbHBI.

2. Hailtu cpenHee 3HaueHUE KOOPAMHATHI YACTULIbI B IOTEHIIMAIBHOM sIMe

IMIMPUHON @ ¢ OECKOHEYHO BHICOKUMH CTCHKAMH.
3. Beraucants KoMMyTaTop [Py, J]

KonTposabnas padora Ne3

Bapuant Nel

1. Onpenenuts TepM OCHOBHOTO cOCTOsIHUSI aToMa Al (atomublil HOMep 13)
2. OnpenenuTh TEPM OCHOBHOTO COCTOSIHUSI aToMa Mn (aToMHBIN HOMeDp 25)
3. OnpenennTh, 1S KAaKOro aToMa TePM OCHOBHOTO COCTOSHHS *Fy

Bapuant Ne2

1. OnpenenuTh TEPM OCHOBHOTO cocTOsiHUA aToma F (atomHBbIi HOMED 9)



2. Onpenenutb TEPM OCHOBHOTO COCTOSIHUSI aToMa Sc (aTOMHBIN HOMep 21)
3. OnpenenuTh, 18 KaKOro aToMa TePM OCHOBHOTO cOCTOSHHS “Fop

Bapuant Ne3

1. Onpenenuts TEpM OCHOBHOTO COCTOSIHUSI aToMa B (aTomHbI HOMED 5)

2. Onpenenutb TEPM OCHOBHOTO cocTosiHUS aToMa Cu (aToMHbIN HOMEp 29)
3. OmpenenuTs, 11 KAKOro aToMa TEPM OCHOBHOTO COCTOSHMS “Dy
Bapuant Ne4

1. OnpenenuTh TEPM OCHOBHOT'O COCTOSIHHS aToMa Si (aTOMHBINA HOMep 14)
2. Onpenenutbh TEPM OCHOBHOTO COCTOSIHUSI aToMa S (aTOMHBIN HOMEp 16)
3. OmpenenuTs, 11 KAKOro aToMa TEPM OCHOBHOTO COCTOsHMS “F3

Monayas 2. CTpoeHue BelecTBa.

Kontpoabnasi padora Nel (Teopusi I'mitecnn)

Bapuant Nel

1. 'eomeTrpuueckoe ctpoerue SOCI,, PCl;, SnCl,,

2. Banentuele yriusl B monekyine COCl, mmeror 3Hagenms 111,3° u 124,30
Kaxkoe u3 3tux 3nauenuii otnocutcs k yriy CICCI, a kakoe x yrimy OCCI ?

Bapuant Ne2

1. I'eomerpuueckoe ctpoerue IFs, IO(OH); , SOF,,
2. CpaBuurtb yribl XAX B Monekynax PFsu ClF;,
Bapuant Ne3

1. 'eomeTpuueckoe ctpoenue SF4 , TeO, , CoH; .
2.CpaBauThb yriasl XAX B mosiekynax PClsu CCly,
Bapuant Ne4

1. 'eomerpuueckoe ctpoerne NOCI , XeFs , POCl;,
2. Haubr monekynsl Pl , PBrs , PCl; , PF. Onpenenutrs kakoe u3
YKa3aHHBIX 3HAYEHWH BAJECHTHOTO yIJla OTHOCHMTCA K Kaxkmod w3 Hux:102° ;

101,5°;97,8°; 100,3%?

Bapuant Ne$

1. 'eomerpuueckoe ctpoenue COCl,, PCls, SnCl,

2. O6wscuute nouemy yron HCH B mosnexyne C,Hy pasen 116,8°, a yron HCC
—~120°°

Bapuant Ne6

1. 'eomerpuueckoe crpoenue IFs, IO(OH); , SOF,,



2. Pacnonoxure B OpsiAKE BO3pAaCTaHMs BAJICHTHOTO yriaa XPX MoJIeKyJIbl
POF3 ) POBI’3 ) POC13

Bapuant Ne7

1. 'eomerpuueckoe crpoenue SOF4, (ICl,) ,COCl,

2. B xakoit mosiekyse BajgeHTHbIN yroia 6ombiie , B HO unu OF, ?
[Touemy?

Bapuant Ne8

1. I'eomeTrpuueckoe ctpoenue SFe , (ICly) , POCl;,

2. Cpasuure yribl XSX B Mozekynax SCly , SFy.

Bapuant Ne9

1. 'eomerpuueckoe crpoenue COCl, , SF4 , (BF4)

2. CpaBuutb yribl XAX B Mmosiekyinax SClg , BrCls.

KourpoabHast padora Ne2 (Meroa MosieKy JIsIpHbIX 0pOuTaIEii)

Bapuant Nel

2. 3anucath BosiHOBbIE (yHKIIMH MO U MOCTPOUTH SHEPTETHUECKYIO AUarpaMMy
st Mmosiekyn Na . CO (reteponykiieapHas cxema), NHj.

Bapuant Ne2

1. 3anucats BotHOBBIE GyHKIIMU MO 1 MOCTPOUTH SHEPTETUUECKYIO JUarpaMmmy
s mostekyn O, 'H,O , HCIL.

Bapuant Ne3

1. 3anucats BosiHOBBIE GyHKIUU MO U MOCTPOUTH SHEPTETUUYECKYIO TUarpaMmy
st mosiekyn Cly . CO (romonykieapHas cxema cxema), PHj.

Bapuant Ned

1. 3anucats BotHOBBIE GyHKIIMU MO 1 MOCTPOUTH SHEPTETUUYECKYIO JUarpaMmmy
st mostekyn C, . Si0 , H,S.

Bapuant Ne$

1. 3anucats BosiHOBbIE GyHKIUU MO U MOCTPOUTH SHEPTETUUYECKYIO TUarpaMmy
175t moJiekys NO | O, , NH;.

Bapuant Ne6

1. 3anucats BotHOBBIE GyHKIIMU MO 1 MOCTPOUTH SHEPTETUUECKYIO JUarpaMmmy
st moJiekyn B,  H,O , BeHs.

Bapuant Ne7

1.3anucate BosHOBBIE GYHKIIMU MO U IOCTPOUTH FHEPTETUUECKYIO AUATPAMMY
s moniekyn Fo . HF (rereponykneapnas cxema ), PHs.

Kounrpoabsnas padora Ne3 (Meroa XiokkeJist)

Bapuant Nel
MonekynsipHble OpOUTaNN HENPEETbHOTO0 OPraHUYECKOT0 COCTMHEHUSL:



\PIZ%(PZI+P22+PZ3+PZ4) 1

1
\II = — PZ - PZ T
2 7 (P 3)
1
\P = — PZ = PZ T
3 \/E ( 2 4)

‘PF% (P,1-P2+P3-Pu)

Omnpenenuts: Pio; P13; qi; qo; Fi; Fa
Bapuanrt Ne2
MonekynspHble OpOUTAIM HENPEAEIBLHOTO OPraHuIECKOTO COETUHEHNUS

‘Plzl(Pz1+Pz2+Pz3+Pz4) 1
1

ﬁ

\/—
‘PFE (P21-P2+P3-P4)

(le PZ3) T

(PZ2 24) T

Onpenenuts: Pa3; Pag; qs; qa; Fa; Fa
Bapuant Ne3
MomnekynspHble OpOUTAI HEMPEACIBHOTO OPTaHUYECKOTO COSTMHEHHUS:

\PIZ%(PZI+PZZ+PZ3+PZ4) 1
1
Yo= ﬁ (Py-Pi) T

1
\P - — PZ = PZ T
3 \/E ( 2 4)

1
‘PFE (P,1-P2+P3-Pn)
Onpenenuts: Pio; Pis; qis qz; Fi; Fa

Bapuant Ned
MonekysspHble OpOUTAIN HEMPEAEIBHOIO OPraHUYECKOTO COETUHEHMS:

\PIZ%(PZI+P22+PZ3+PZ4) 1

1
\II = — PZ - PZ T
2 7 (P 3)

1
\P - — PZ = PZ T
3 \/E ( 2 4)

‘PF% (P,1-P2+P3-Pu)

Omnpenenuts: Pa3; Pa4; qs; qa; F3; Fa
KonTpoabHas padora Ne4 (DiiekTpudecKue 1 MATHUTHBIE



CBOIICTBA)
Bapuant Nel
1. Paccuurars aumnonbHbli MOMEHT 1,2- nuxjopOenszona, eciu W(C-
C1)=1,59]1 (c0s60°=0,5)
2.Kakue u3 ykazaHHBIX MOJICKYJI MOJISIPHBI, a Kakue HeT: SO,, NHs, H,0?
OTBET MOSICHUTE.
3.PaccunTath cpenHiow noispuzyeMoctsh Mojiekybl CH3-CH, -CHj,
Bapuant Ne2

1. Paccuurtath nunosibHbIE MOMeHT 1,3- nuGpombOenzona, ecaum W(C-
Br)=1,5711 (cos120°=—0,5).

2.Kakue 13 yka3aHHbBIX MOJIEKYJI NOJSApHBL, a Kakue HeT: BF3, C1,CO, CH4?

OTBeT NOsSICHUTE.

3.PaccuuTaTrh CpeaHION0 MOIAPU3YEMOCTDh MOJIEKYJIBI

H3;C—CH,— CH, — CH»-CH3.

Bapuant Ne3

1. PaccunTaTh qumonbHbIN MOMEHT 1-xJ10p,2-06pomben3ona, wW(CCl)=1,59/1,
w(C-Br)=1,5711 , (c0s60°=0,5)

2.Kakue u3 ykazaHHBIX MOJIeKyJ oysipHbl, a kakue HeT: NOCI, C,H,,CCly?

OTBET NMOSICHUTE.

3.PaccunTaTh cpenHIon nojasipusyeMoctb monekyibl CHs - CHj,

Bapuant Ned

1. PaccuuTarh qunoabHbI MOMEHT 1-TpudTopmeTun-3- xiaopObeH3ona,
eciu w(C-CD=1,59/1, w(C-F)= 2,54]1 (cos120°=-0,5)

2.Kakue 13 ykazaHHbBIX MOJIEKyJ] nojsipHbl, a kakue HeT: HCN, AlCl;,H,S?

OTBET MOSICHUTE.

3.PaccunTtarh CpeHIO0 MOISPU3YyEMOCTh MOJIEKYJIbI
CH; . CH, — CH, - CH, — CH, -CHj.

KonTtpouabHas padora NeS (BHyrpuMoJiekyJIsipHOE IBHKEHHUE H

3JIEKTPOMATHUTHBIN CIIEKTP)
Bapuant Nel

1.BpamarensHas nocrossHHas moiiekyinsl HF B=41,14 el

PaccuntaTte SHEprur0 BpallleHHS IS OCHOBHOTO COCTOSIHUS U
MEXbSJIEPHOE PACCTOSTHUE.

2. OcHoBHas mojoca B kojiebaTenbHoM crnektpe nornomenus HCl nexut
npu 3,46:10*. Halitm 3HaueHume (akTopa aHTAPMOHHYHOCTH U OCHOBHYIO
4acTOTY KOJI€OaHUI MOJIEKYJIbI.

Bapuant Ne2

1.BpamarensHas nocrosaHas monekyiast HCI B=20,83 cm !,

PaccunTaTh sHEprUio BpallleHus AJisi OCHOBHOTO COCTOSIHUS U
MEXbSJIEPHOE PACCTOSTHUE.

2.0cHoBHas nojioca B kosedareabHoM crekTpe noromieHus: CO nexuT npu



4,67-10cMm, Bropas npu 2,35-10*cm. Haiitu 3Hauenne gakropa
aHTAPMOHUYHOCTU U OCHOBHYIO YaCTOTY KOJIEOAHUN MOJIEKYJIBI.

Bapuant Ne3

1.BpamarensHas nocrosaHas Mosexyinsl HBr pasral6, 7em™!

Paccunrate 3Heprur0  BpamieHHsT 1A COCTOSIHUS, OTBEYAIOILIETO
KBAaHTOBOMY 4MCIy J=1 1 MeXBbAIepHOE PACCTOSTHUE.

2. TI'panuna wMexnay crymeHueM KoJjieOaTeNbHbIX MOJIOC U 00JacThiO
HENPEPLIBHOTO CIEKTpa TOTJIOIIEHHs JeKUT 1t xyiopa npu 4785 A°. Paccumrars
sHepruto nuccormanuu Cls.

Bapuant Ne4

1.BpamarensHas nocrosaaas mosexynsl HI pasra 12,84 cm!.

Paccuurate sHEpruro BpameHus s COCTOSHUSL , OTBEYAIOIIETO
KBAaHTOBOMY 4MCIY J=2 ¥ MEXBAIECPHOE PACCTOSTHUE.

2. TI'panumnma wMexnay crymeHueM KoJieOaTeNbHbIX MOJIOC U 00JacThiO

HENPEPBIBHOTO CHEKTPa MOTIIOIIEHUS JEKUT 11 6poma npu 3=5107A°. Paccunrats

HHEPTUIO TUCCOIUAIIMN ATOU MOJIEKYJIBI.

Bapuant NeS

1.Bo BpamarensHom cnekrpe Mosekyinsl HCl monoca, orBeuaroras
KBaHTOBOMY YHCIy J=6 Haxomurcs mpu 68,9510 cm.

OnpeneauTh MEXbAIEPHOE PACCTOSIHUE MOJICKYJIBI.

2. I'panunia mogocaToro M HEMNPEPHIBHOTO CIEKTPOB MOJEKYIBI [p JEXUT mpH
4995 A°. Onpenenurs SHEPIHIO TUCCOLMAIIMI DTOW MOIEKYJIBL.

IIpuMepsl TECTOBBIX 3aJaHU I
Crtpoenne MoJieKyJI

Bapuanr 1

1. Kakue u3 ykazanubix mosiekys nossipasl: HCN, AlCl;3,H,S?

a. HCN, H,S

0. HCN, AIClI;

B. AlICI3,H,S

T. BCE MOJISIPHBI

2. IlpaBUnbHBI I HUXKE TPUBEJICHHBIC YTBEPKICHUS

11.AToMHBIE OpOUTaIU, BXOASIIME B COCTAB MOJICKYJIIPHOU OPOUTAIIH JT0TKHBI OBITh

OJIMHAKOBOW CHMMETPHH.

12.Yucno MOJIEKYISIPHBIX OpOUTalIell paBHO YHCITYy aTOMHBIX, U3 KOTOPBIX OHH
00pa3oBaIuCh

13.DHeprust pa3pbIXJISIONel OpOUTaN HIDKE, 9eM aTOMHOM.

a.BepHbl 1 u 2.
0. Bepnni 1 u 3.
B. Bepubl 2 u 3
r. BepHsl Bce.



Bapuanr 2

1. Kakue u3 ykazanabix Moseky: noyisipasl: NOCI, C,H,,CCly?

a. NOCI

6. NOCl, CCly4

. CCly

. CoH,, CCly

. [IpaBUNBHBI TN HUKE TPUBEACHHBIC YTBEPKICHUS

ATOMHBIE OpOUTANH, BXOJAIINE B COCTaB MOJIEKYISIPHOIN OpOUTaIu, JOJIKHBI

—_ N H W

OBITh PA3HBIMU IO YPHEPTUH.

2. Hecps3biBatolas MOJIEKYJIIpHAsi OpOUTAIb MO YHEPTUH BBIIIE CBS3BIBAIOIIICH
opouTany.

3. Jenokanu3oBaHHBIE MOJIEKYJISIPHBIE OpPOUTANIM MOJIEKYJbl BOJBI  SIBISIIOTCSA
TPEXUEHTPOBBIMHU.

a. Bepnni 1 u 2.

0. Bepnsr 1 u 3.

B. Bepubl 2 u 3

r. BepHsl Bce.

Bapmuanr 3

1. Kakue u3 ykazanasix MoJiekya nosisipael: HCN, AICI3,H,S?
a. HCN, H,S

0. HCN, AICl;

B. A1C13,HQS

I. BCE MOJISIPHBI

2. IIpaBunbHBI 1M HUKE TPUBEJICHHBIE YTBEPKICHUS

14. ATOMHBIE OpOUTAIIN, BXOJSIIHAE B COCTAB MOJICKYJIIPHON OpOUTAIIN TOJIKHBI OBITh

OJIMHAKOBOW CUMMETPHHU.

15.Yucno MoneKyIsipHbIX OpOUTaIel paBHO YHUCITy aTOMHBIX, U3 KOTOPBIX OHU
00pa3oBaIUCh

16.2Heprus pa3poIXJISIONie opOUTaIN HUXKE, YeM aTOMHOM.

a.BepHbl 1 u 2.

0. Bepnnr 1 u 3.

B. Bepubl 2 u 3

r. BepHsl Bce.

Bapuanr 4

1. Kakue u3 ykazanabix Moseky: noyisipasl: NOCI, C,H,,CCly?
a. NOCI

6. NOCI, CCly

B. CC14

T. Csz, CC14

2. IlpaBunbHBI I HUXKE TPUBEJICHHBIC YTBEPKICHUS

4. AToMHbIe OpOUTANIN, BXOSIIME B COCTAB MOJICKYJISIPHOU OpOUTANH, TOTKHBI

OBITH Pa3HbIMHU 110 SHCPI'HUH.



5. Hecs3biBaromias MoJeKyJIsipHas OpOUTaIb IO SHEPTUHU BBIIIE CBS3bIBAIOIIEH
opOuTanmu.

6. [enokanu3oBaHHBIE MOJIEKYJISIPHBIE OpPOUTANIM MOJIEKYJbl BOJBI SIBISIIOTCSA
TPEXUEHTPOBBIMHU.

a. Bepubl 1 u 2.
0. Bepnni 1 u 3.
B. Bepubl 2 u 3
r. BepHsl Bce.

Kpurepuu oieHKM 3HAHUHA YMEHU M HABBIKOB MPH TeKYIIel MpPoBepKe
I. OeHka yCTHBIX OTBETOB:
Otrmertka "OTiau4no"
1. /lan mONHBIN ¥ IPAaBUJIBHBIA OTBET HA OCHOBE M3YyUYEHHBIX TEOPHUH.
2. Marepuall OHST U U3YyYEH.
3. Marepuan H3JI0)KEH B OMNPEICICHHOM JOTMYECKOW IOCIEeI0BATEILHOCTH,
JUTEPATYPHBIM SI3BIKOM.
4. OTBET CaMOCTOSATEIIbHBIN.
OtmeTka "Xopomuo"
1, 2,3, 4 — apanmoruuyno orMeTke "OTangyHo".
5. lonymiensl 2-3 HECYIIECTBEHHbIE OIIMOKH, MCIIPABICHHBIE MO TPEeOOBAHUIO
yuuTess, Ha0moaanach "epoxoBaTocTs" B U3JI0KEHUH MaTepuaia.
Ot1meTrka "Y10BJI€TBOPUTEIBLHO"
1. YueOHbIll MaTepual, B OCHOBHOM, U3JIOKEH MOJHO, HO TIPU 3TOM JIOMYIICHBI
1-2 cymiecTBeHHbIE OIMIMOKK (HANpUMEpP, HEYMEHHE MPUMEHSITh 3aKOHBI U TEOPUH K
00BSICHEHUIO HOBBIX (PAKTOB).
2. OTBeT HEMOJIHBIM, XOTSd M COOTBETCTBYET TpeOyemoil TiyOuHe, MOCTPOEH
HECBS3HO.
Otmerka "HeynosiersopurejbHo"
1. He3nanue i HemoHMMaHHWe OOJbIIEH WM HanOoJiee CyHIECTBEHHON 4acTH
y4eOHOro MatepHana.
2. JlonymieHbl CYyIIECTBEHHbIE OIIMOKH, KOTOPBIE HE HCIPABISIOTCA IOCHe
YTOUHSIOIIUX BOIIPOCOB, MAaT€pUall U3JI0KEH HECBS3HO.
II. Ouenka yMeHUsl pemiaTh 3a1a4u:
Ormertka "Otiaun4no"
1. B pemiennu u 0ObSICHEHUU HET OLIUOOK.
2. Xoa pelieHus paluoOHaIbHbIM.
3. Eciu HeoO6xo1uMo, pellieHre Mpou3BeIeHO HECKOIBKUMU CITIOCO0aMU.
4. lonymieHsl OMIMOKY O HEBHUMATEILHOCTHU (OTOBOPKH, OMIKUCKH).
OtrmeTka "Xopomuro"



1. CyliiecTBEHHBIX OIIUOOK HET.
2. lonymieHsl 1-2 HecyllecTBEHHbIE OMIMOKA WM HEMOJIHOE OObSICHEHUE, WIIH
ucrosib3oBanue 1 crnoco6a rnpu 3aJaHHbIX HECKOJIbKHX.
OtrmMmeTKa "'Y10BJIETBOPUTEIHLHO"
1. Jonymeno He Oojee OJHON CYIIECTBEHHON OIMMOKM, 3alKMCU HEMOJIHBI,
HETOYHOCTH.
2. PelnieHue BHITIOJIHEHO C OIIMOKaMU B MATEMAaTUUECKUX pacueTax.
Otmerka "HeynosiaersopurejbHo"
1. Penienrie 0CymecTBIEHO TOIBKO C IOMOIIBIO YUUTETIS.
2. Jlomny1ieHsbl CylIeCTBEHHbIE OIIMOKH.
3. Pemenue u 00bsicHEeHHE TOCTPOEHBI HE BEPHO.
III. OuneHka NnMcbLMEHHBIX PadoT:
Kputepun te xe. M3 OLIEHOK 3a KaKIblid BONPOC BBIBOAUTCS CPENHSSA UTOTOBAs
OILICHKA 33 MUCbMEHHYIO padoTy.
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Peniensenr:

Mertoanueckoe mocoOue mpeIHa3HauYeHo IS CTYACHTOB 3 Kypca XUMHYECKOTO
dakynpTeTa MpU MX MOATOTOBKE K CEMHUHAPCKUM 3aHATHSAM 1o Kypcy "CtpoeHue
BemecTBa". CONEPKUT B CKATOM BUAE MAaTEpHUAN MO OCHOBHBIM pa3lieiiamM Kypca, a

TAaKXKC O6p33HI>I PCHICHHBIX 3a4a4, KOHTPOJbHBIC BOIIPOCHI U 3aaHKA.

Meroanueckoe nocodue nmoAroToBIEHO Kadeapoil HEOPraHMYECKOM U 3JIeMeH-
Tooprannyeckou xumuu [IBI'Y.

[Teuaraercs no pemreHuro yueOHo-MeTouueckoro corera JIBIY.

CocraButens: A.A. Kanyctuna



