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9.

Conepxanue
CTp.
[enu u 3a7a4n TUCUMIUIAHBI (MOJTYJIS)
Mecro nucuumumnbl (Moayisi) B ctpykrype OITOIN.
TpeGoBanusi K pe3ylbTaTaM OCBOSHHS IUCUUIUIMHBI (MOIYIIS)
O6beM TUCIMITIHHBI (MOIYJIS) U BUIBI y4eOHOI paboThI
CopnepxaHue TUCHUILUIMHBL (MOYJISA)

5.1 Copneprxanue pa3ziejoB U TEM JTUCIUILTAHBI (MOTYJIS)

5.2 Pa3nenbl IUCUUIUIMHBI (MOAYJIS) U MEXKIUCIUILTUHAPHBIE CBSI3U
¢ o0ecrieunBaeMbIMH (ITOCIIEAYIOMUMU) TUCIUTUTHHAMUA (MOTYJISIMH )

5.3 Pa3aensl ¥ TeMbl JUCUMILINH (MOAYJIEH) U BUABI 3aHATUI
[epeveHb ceMUHAPCKHX, TMPAKTMYECKUX 3aHATHH, JIAOOpaTOpHBIX paloT, IUiaH
CaMOCTOSTEIILHOM pabOThI CTYZIEHTOB, METOJIMUECKHIE YKA3aHUsI 110 OpraHu3aliu
CaMOCTOSITEITHHOM pabOThI CTY/ICHTOB

6.1. Ilmam caMOCTOSTEIBHON pabOTHI CTYICHTOB

6.2. Meroauyeckue yka3zaHUs [0 OpraHM3allMH CAMOCTOSTEILHOM
paboThI CTYICHTOB

[TpumepHas TemMaTrKa KypcoBbIX pabOT (MPOEKTOB) (MpU HAIIUYUH)

VYuebHo-MeTonueckoe ¥ MH(OPMAIMOHHOE — OOECTICUEHHE  JIUCIIMILTMHBI

(Momyst):

a) OCHOBHas JIUTEPATypa;

0) IONOJIHUTENbHAS TUTEPATYPA;

B) MporpaMMHOE 00€CIIeUEeHHE;

r) 0a3pl JaHHBIX, IOMCKOBO-CIIPAaBOYHBIE M HH()OPMAIIMOHHBIE
CHUCTEMBI

MarepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTIITUHBI (MOTYJIs)

10. OO6pa3oBarenbHBIEC TEXHOJIOTUN

11. Ouenounsie cpeactra (OC)



I. EJA Y 3AIAYY JUCIATLTAHDI:

Memnn:

dbopMupoBaHre 0a30BBIX MPEICTABICHUNM 00 OCHOBHBIX 3aKOHAX MHKPOMHUPA, W3YYCHHE
MNOHATUMHOTO M MaTEeMaTHYeCKOTo armapara KBAaHTOBOM MEXaHMKHM W HMX MPHIOXKEHHE K
OMMCAHUIO CTPOCHUS aTOMOB M MOJIEKYJT 1 OOBSICHEHUIO (PeHOMEHA XUMUYECKOU CBS3H.

3agaun:

— O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMH TOJOXEHUSMH U 0a30BbIM MaTeMaTHUYECKUM
anmnapaTod KBaHTOBOM MEXAaHUKU;

— Pa3bACHUTH CYITHOCTh METOJIOB MPUOIMKEHHOTO pemieHus ypaBHeHus [Ipenunrepa;

— PpacKphITh CyTh (YHIAaMEHTAIBHBIX MOHSITHA U TMPEACTABICHUN COBPEMEHHOW TEOpHUH
XMMHYECKOIO CTPOEHHS MOJIEKYT;

— pPAcIIMpUTh 3HAHUSA O CTPOCHUU AaTOMOB M MOJEKYJ, MPUPOJE XMMHYECKUX CBA3EH, a
TaKKe JIBIXKYIIUX CHJIaX XUMHYECKOU peaKinu;

— MNPOAEMOHCTPUPOBATH BO3MOXKHOCTM KBAHTOBOM TEOPUM I MPOTHO3UPOBAHUSA
AJIEKTPOHHOTO CTPOCHUS, CBOWCTB M PEAKIMOHHOH CHOCOOHOCTHM MOJIEKYN Ha
MOJIEKYJISIPHOM U CYOMOJIEKYISPHOM YPOBHSIX.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas gucumniumaa b1.0.29 — «KBaHToBass MEXaHUKA» OTHOCUTCH K 00A3aTeJIbHOMN
YaCTH MPOrPaMMbl €CTECTBEHHOHAYYHOTO IIHUKJIA.

2.2. In w3ydeHWs] JAaHHOW Y4eOHON AMCUUIUIMHBI HEOOXOAMMBI 3HAHHSA, YMEHUS U

HaBBIKH, ()OPMHUPYEMBIC TIPEAMICCTBYIONIMMHU JUCIUTUTNHAMH :

— b1.0.10 — «MaremaTuka,

—  Bb1.0.12 — «JlonoTHATEIHHBIC TJIaBBI MATEMATHKI,

— b1.0.13 — «MexaHuka u MOJICKYJISIpHAsT (DU3HKAY,

— b1.0.14 — «DnexTpruuecTBO 1 MarHETU3M»,

— bB1.0.15 — «OnTuka u cTpoeHue aTomMa;

— bB1.0.23 — «MHpOopMaTHKa ¥ BEIYNCIATENHHAS TEXHUKAY.

2.3. [lepedenpb MOCIEMYIOMMX YICOHBIX TUCIUIUINH, JUTSI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHMsI U HaBbIKU, (OpMUpPYEMbIEC JTaHHON y4eOHON AUCIUTIITMHOM:
— b1.0.28 — «CtpoeHue BemiecTBay,
— b1.B.04 — «®usnyeckue METOIbI HCCIEIOBAHU,

— b1.0.20 — «Oprannyeckas XUMHUs»,

— b1.0.21 — «Opranuyeckast XuMHUs IPOU3BOJHBIX YTIIEBOJAOPOIOBY,

— OT/H.03 — «KoMnbproTepHOE MOJEIUPOBAHUE MOJEKYJISPHBIX CUCTEM: OT CXEMBI
710 MEXaHU3Ma PEAKIIUN»,

— @OT/.04 — «OCHOBBI XUMHUYECKUX PEAKIIUII.

Conepxanne Kypca crocoOcTByeT (OPMUPOBAHUIO COBPEMEHHBIX TMIPECTAaBICHUNU O
MPHUPOJIC XUMHUUYECKOHN CBSI3U M BXOAHUT B HEOOXOIUMBIH MUHUMYM NMPO(PECCUOHANBHBIX 3HAHUN
BBIITYCKHUKOB XUMHUYECKOTO ¢akynbTeTa. DyHAaAMEHTANIBHBIE TOHITHS W TIPEICTABICHUS,
paccMoTpeHHble B Kypce «KBaHTOBas MexaHWKa», OYAyT HCHOIB30BAaThCS B Kypcax
«Duznueckas xumusy, «OpraHuyeckas XHUMHsS», a TaKKe BO BCEX CIEIKypcax, B KOTOPBIX
HEOOXOUMO yUYUTBHIBATH CBEACHHS 00 DIIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUU
XUMHUYECKHX  COeQWHEHWH. B codyerammm ¢  JOpyruMud  JUCHHMIUIMHAMH  OOIIETO
€CTeCTBEHHOHAYYHOTO IHKIa Kypc «KBaHTOBasi MeXaHuKa» Mpu3BaH (POPMUPOBATH Y CTY/ICHTOB
[EJIOCTHYIO CUCTEMY 3HaHHI O IPUPOJIE OKPYKAIOIIET0 MUPA.



I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIVINHBI

[Ipomiecc oOCBOCHHMS TUCHUILIMHBI HampaBieH Ha (opMUpOBaHHE KOMICTCHITHI
(aemenToOB crenyronmx kommnereHiuii) B coorserctBur ¢ ®I'OC BO u OIl BO no panHomy

HarpasieHuto moArotoBku 04.03.01 «Xumusy», mpoduib: XUMHUS:

IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHs 10 JUCHUILIUHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU

Nuaukaropsl
KomnereHnmus . Pe3yabTaThl 00yueHHs
KOMIIeTeH I
OIIK-1 MUK OIIK-1.1 3HaTh. OCHOBHBIE JTanbl H
CrnocoGen ananusupoBath U | CucreMaTH3UPYeET U 3aKOHOMEPHOCTH pa3BHUTHS
HUHTEPIPETHPOBATH aQHAJIM3UPYET PE3YJIbTATHI KBaHTOBOM MEXaHHKH, ee
Pe3yJIbTaThl XUMHUYECKHIX XUMHYCCKHUX OCHOBHBIC ITOJIOKCHUS K METO/IbI;
9KCIIEPUMECHTOB, 9KCIIEPUMECHTOB,

HAOJII0/IEHUN U U3MEPEHUN

HaO0JII0ICHUH, I3MEPEHUH, a
TaKXe Pe3yJIbTaThl PACYCTOB
CBOWCTB BEILIECTB U

MaTEpHUAJIOB
UK OIIK-1.2 3HATh. KaYeCTBEHHbIE
[Ipennaraer 0COOEHHOCTH aHAIUTUYECKUX
MHTEPIPETALUIO pemienuii ypasHenus llpeaunrepa

pe3yabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PacYETHO-TEOPETHUECKUX
paboT ¢ UCIIOIH30BAHUEM
TEOPETUYECKUX OCHOB
TpaAULIMOHHBIX U HOBBIX
pa3aenoB XUMHH

JUISL IPOCTEUIIINX CUCTEM:

YMerb: HUCIOJIL30BATh
MMOHATHUHBIA M MaTeMaTHYSCKHI
anmnapaT KBaHTOBOW MEXaHUKH JJIs
HMHTEpIpeTaui JTaHHBIX o
CTPOCHHUH aTOMOB U MOJIEKYI,
Buaagern: HaBBIKAMHA
KPUTUYECKOTO aHaJIn3a
XUMHUYECKOHN JIUTEPATYPBHI.

OIIK-3 MUK OIIK-3.1 3HATh: BO3MOXHOCTH M TPAHULIBI
Cnocoben npuMeHaTh | [IpumeHsieT TeopeTudeckue | MPUMEHUMOCTH XUMHYECKHIX
pacYeTHO-TEOPETUICCKUE Y TIOJTYIMITHPUYCCKHE TEOPHUH; OCHOBHBIC TPUOIIKCHUS,
METOJBl ANl  WU3Y4YEHUS | MOJICNH MPH PEIICHUH 33[1a4 | UCIIOJIb3yeMbIe JIsl OTUCAHUS
CBOWCTB BEIIIECTB U | XMMUYECKOM MHOTO3JIEKTPOHHBIX CUCTEM.
MPOIIECCOB C MX YYacTHEM C | HAIpaBIEHHOCTH YMeThb: onpeieniaTh CTPOCHHE
HCIIOJIb30BaHHEM COTIPSKCHHBIX COSJIMHCHUN B
COBpPEMEHHOM paMKax MpOoCTEUIIero BapuaHTa
BBEIYHCIIUTENEHON TEXHUKH metona MO JIKAO.

OIIK-4 UK OIIK-4.3 YMeTh: 10JIb30BaThCS

Cnocoben IIaHupoBaTh | MHTEpIIpeTHpyeT MOHSITHHHBIM ¥ MaTEMATHYECKUM
paboThl XUMHUYECKOW Ha- | pe3yabTaThl XUMHYECKHX anmnapaToM KBaHTOBOW MEXaHUKH
MpaBJICHHOCTH, 00pabaThl- | HAOIIOICHUN ¢ JUTSL ICCIIETOBAHUS TIPOCTEHIITIX
BaTh W HHTEPIPETUPOBATH | UCTIOIB30BAHUEM KBAHTOBBIX CHCTEM;

MOJTyYEHHBIC PE3YyNbTAThl C | (PU3HUECKUX 3aKOHOB U Baaners: GpyHmaMeHTaIBHBIMA
UCTIONIb30BaHUEM TEOPETU- | IPEIICTABICHUIA MIPEICTABICHUSIMHI O CTPOCHHUH

YECKMX 3HAHWM WM IpPaKTH-
YECKMX HaBBIKOB DEILEHUS
MaTeMaTUYeCKuX M (QU3Hn-
YEeCKHUX 3a/]1a4

ATOMHBIX U MOJICKYJIAPHBIX
CUCTCM U IPUPOJLC XUMHYISCKOMU
CBsA3HU




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TUCHUIJIMHBI COCTABJIAET 4 3a4eTHBIX eqUMHHIBI, 144 4aca,
B ToM uncie 1,0 3aueTHBIX equHNI, 36 YacoB HA IK3aMeH.

(I)opMa l'[pOMC)KyTO‘lHOﬁ aTrreCralmu:. JK3aMCEH

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKa3aHUEM BHI0OB y‘leﬁHbIX 3aHATHH M OTBEAEHHOI0 HA HHX

KOJIN4Y€CTBA AaKAACMHUYCCKHUX YaC0B

Buner yae6HOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy
o0y4aroIuxcsi U TPYA0EMKOCTh (B yacax)
DOopMBbI TEKYILETO
KOHTPOJIA
o, :
Ne P y § KonTaktHas pabora mpermogaBaTesis ¢ EE ycnegaeMocm,
i azzien AUCIUTUTMHBI/ TEMbI = 0ByHaroIIMHCS 2 opma
O ¢ & | MNPOMEKYTOUHOU
59 aTTecTanuu
=Y
CeMuHapckue W3 Hux Q (no cemecmpam)
Jlekuu | (MPaKTHYECKH | TMPaKTHYECKast Koncyneramm | S
P P +KCP+KO | B
€ 3aHITHS) MOJrOTOBKA @)
1 OCHOBHBIE 3TaITbl CTAHOBIICHUS] KBAHTOBOM 4 2 cobeceoBaHUe
’ TEOPUHU
) MareMaTHuecKHii annapat KBAaHTOBOMN 4 4 5 5 5 4 [Iposepka I1P-1,
' MEXaHHUKU cobeceoBaHme
3 ITocTynaTel 1 OCHOBHBIE COOTHOLICHHS 4 2 5 5 3 [Iposepka [1P-2,
’ KBAaHTOBOM MEXaHUKHU cobecenoBaHme
IIposepka I1P-3,
4. 3aja4a 0 YacTUIile B TOTEHIIMAJILHOM AIIHUKE 2 2 2 1 POBep
co0eceloBaHNE
IIposepka I1P-4,
5. 3aja4a 0 BOAOPOIONOI00HOM aTOMe 2 2 2 1 POBEp
co0eceloBaHUE
UOJIMKEHHbBIE METO/IBI PEIICHUSI -9,
6 Ipu6 p 6 2 2 9 ITpoBepka I1P-5,6
' ypaBHenus [lIpeaunrepa cobecenoBanme




Buner yae6HOI paboThI, BKITIOYask CAMOCTOSATEIBHYIO paboTy
00ydJaronuxcs ¥ TpyJI0eMKOCTh (B Yacax)
DopMBI TEKYIIETO
KOHTPOJIA
o :
No . ) 3 KonTakTHas paboTa Ipenojabares ¢ EE ycnegaeMocm,
W azzien AUCIUIUTMHBL/ TEMbI = 0By HAIONIMHCS 3 opma
&) $ 5| TPOMEKYTOUHOH
g L‘é aTTecTanuu
H
CeMuHapckue W3 Hux 2 (no cemecmpam)
Jlexiu | (OPAKTUYECKH | IPAKTHYECKas Koncymeranun | 9
P P +KCP+KO | B
€ 3aHSITHS) MOJATrOTOBKA @)
7 CucTeMbl MHOTHX 4acTHIl. TOXIECTBEHHOCTD 4 2 5 5 6 [Iposepka I1P-7,
' yactui. CHMMETpHS BOTHOBOH (DyHKIIHH. cobecenoBanme
PaccmoTtpenune monekyinsl H, mo merony [Tposepxka I1P-8,
8. [eiitnepa-Jlonaona. Teopus HapaBICHHOM 4 2 2 2 6 cobeceoBanue
BAJICHTHOMU CBSI3U
[Iposepxka I[1P-9
0. Mertoa MO 151 IByXaTOMHBIX MOJIEKYJT 4 2 2 1 4 POBep '
co0eceloBaHNE
10. | Merog MO 111 MHOTOaTOMHBIX MOJIEKYJT 4 2 2 2 6 Konnoksuym
Hroro yacos 36 18 15 39 JK3aMeH
4.2 IlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00Y4alOLIMXCSl 110 AUCHHILIIHHE
CamocTosTenpHas pabota o0yJaronmxcs VuebHo-
METOANYECKOE
Bun 3arpaTsl OneHouHoe A
Cemectp Ha3Banue paznena, TeMbl . Cpoxku CDOLCTEO obecreueHue
CaMOCTOATCILHOM | ) 1 onmerns | BPCMCHH pen CaMOCTOSTETbHOM
paboThI (dac.) paGOTHI
CM. CIIMCOK
. . [Moaroroska I1P-1, PpEKOMEH TyeMOi
MaremaTndeckui arrapaTt KBaHTOBOU MEXaHUKHU 4
cobeceoBanuio Ne 1 cobecenoBanue | mmreparypst (1,4,
67,8, 13, 14)
CM. CIIMCOK
N IToaroroBka T1P-2, PpEKOMEHTyeMOit
HOCTy.HaTI)I 1 OCHOBHBIC COOTHOIICHWS KBAHTOBON MEXAaHHNKHU 3
CO6eceZIOBaHI/IIO Ne 2 CO6€CCI[0BE[HI/IC JATEpaTyphl (1 4,
6,7,8, 13, 14)




CamocrosiTenpHas paboTa 00yJaronuxcst Vue6Ho-
METOAMYECKOE
Bun 3aTparbl OneHouHoOE a
Cemectp HasBanue paznena, TeMbl . Cpoxu Y obecrieueHne
CaMOCTOSATCIBHON | o\ o enns | BPEMCHH pea CaMOCTOSTEILHOMN
paboThI (dac.) paGoThI
CM. CIITMCOK
IToaroroBka K I1P-3, peKoMeHTyeMoit
3ajaua 0 4acTHUIlE B TOTEHIMAILHOM SIIMKE 2
cobecemnoBanuio Ne 3 cobecenoBanue | mrepatypsi (1,2,
6,7,8, 13, 14)
CM. CITMCOK
IToaroTroBka K T1P-4, PpeKoMeH TyeMoii
3amaya 0 BOJOPOIONOA00HOM aToMe 2
cobecenoBanuio Ne 4 cobecenoBanue | Jureparypsi (1,4,
67,8, 13, 14)
CM. CITUCOK
[Ipubmmkennsie MeTOABI pelrenns ypasHerus [lpenunrepa Tozroroska k 6 1IP-5, IIP-6, PCKOMEHIIYeMOH
p p yp p P cobecemoBanmio Ne 5 cobecenoBanue |murepatypsi (1,6,7,8,
13, 14)
CM. CITUCOK
CHucTeMBbI MHOTHX YaCTHUIl. TOXKIE€CTBEHHOCTh YaCTHIL. IloaroroBka x 6 I1P-7, PEKOMEHIyeMOit
CuMMeTpus BOJTHOBOW (DYHKITHH. cobecenoBaHuio Ne 6 cobecenoBanue |mTeparypsi (1,6,7,8,
13, 14)
CM. CIIMCOK
Paccmotpenne monekyinel H, mo merony ['eiitnepa-Jlonaona. IToaroroska k 6 I1P-8, PEeKOMEHTyeMOi
Teopust HanpaBIECHHON BaJICHTHOU CBSI3U cobecenoBanmro Ne 6 cobecenoBanue |mureparypsi (1,6,7,8,
13, 14)
CM. CIIMCOK
[MoaroroBka I1P-9 €KOMEHTyeMOI
Metoa MO fj1st IByXaTOMHBIX MOJIEKYIT A 4 ' P Ay
cobecenoBanuio Ne 7 cobecegoBanue JIATEPATypEI
(1,6,7,8)
CM. CITMCOK
IToxroroBka k €KOMEHIYEMON
Metoa MO 1151 MHOTOAaTOMHBIX MOJIEKYJI & 6 KomnokBuym p Ay
cobecenoBanuio Ne 8 JIUTEPATYPHI
(1,6,7,8)
OO61mast TpPyA0€MKOCTh CAMOCTOSITETFHOM PabOThI IO TUCIUILINHE (4Yac) 39
Brogker BpeMeHH CaMOCTOATEIbHOM PadoThl, NPe1yCMOTPEHHBbIH Y4eOHbIM IJIAHOM JIA 39

JAHHOM THCIUIINHBI (Yac)




4.3 Copep:xaHnue y4eGHOro MaTepuaJia
Conep:kaHue pa3aesioB M TeM TUCIUTIHHBI

1. OcHoBHBIE 3Tallbl CTAHOBJICHUSI KBAHTOBOM TEOPUHU.
JINCKpPETHOCTh W3IyYeHHs W NOTJOUIeHUs cBeTa. M3myueHwe aOCOIIOTHO YEpHOTO Tena;
runote3a [Inanka. 3akonsl porodddexra Ditnmreitna. Ipdexr Komnrona. CooTHOmEHHE N1€
Bpoiins. Audpakius 3JeKTPOHOB.

JIMCKpPETHOCTh CBOMCTB aTOMHO-MOJEKYJApHbIX cucteM. OnbiThl ®panka—I'epra, ltepna—
I'epnaxa. CnexTpajbHble CEpUU BOJOPOJIOMNON00HBIX aToMmoB. IlmanerapHas Monenb aroma.
VYpasnenue Ipeaunrepa.

2. MaremaTu4ecKui armapaT KBAaHTOBOM MEXaHUKH.

Perynsapusie ¢ynkuuu. KommekcHo compspkeHHble ¢yHkunu. HopmupoBaHHBIE (yHKIHU.
Oproronansupie ¢yHkuuu. Onepatopel. CymMMa W mpousBeneHHE omnepaTopoB. OOpaTHBIM
omnepatop. Kommyrarop.

Jluneiinble oneparopbl. COOCTBEHHbIE (QYHKIIMM U COOCTBEHHBIE 3HAYEHMSI JIMHEHHOIO
oneparopa. BeipoxkienHble coOOCTBEHHBIE (PYHKITUH.

CamocornpsiokeHHble onepatopbl. CBOMCTBa COOCTBEHHBIX 3HAUEHUN M COOCTBEHHBIX (DYHKIIUI
CaMOCOIIPSHKEHHOTO oreparopa. TeopeMbl, CBS3BIBAIONINE CHUCTEMBbI COOCTBEHHBIX (YHKIIUMA
ABYX OII€paTopoB ¢ KOMMYTAllTUOHHBIMU OTHOILICHHUAMU MCKIY HUMH.

Paznoxxenne Qynkuuii B pan. IlpencraBnenue, Oasuc, npeacraButenn. OpTOroHANbHBIE U
HOPMHUPOBaHHbIE 0a3MCHBIE HA0OPHL. Y CIOBHE HOPMUPOBKH BOJHOBOW (DYHKIIMH, Pa3TI0KEHHOM
B psg. [IpencraBnenue oneparopoB B MaTpU4HOM (hopme.

3. HOCTy.]'IaTBI 1 OCHOBHBIE COOTHOIIICHUS KBAHTOBOM MEXaHUKH.

[Toctynatel KBaHTOBOM MeXaHUKU. BeposTHOCTHOE TOJIKOBaHKE BONHOBOHM ¢QyHKIMH. Criocob
ONMCaHUA HaONIOJAEMbIX B KBAaHTOBOW MexaHMKe BeldMuuMH. Onepartopbl KOOPAMHATHI,
HUMITyJIbCa, TTOTeHIMaNbHOU 3Hepruu. CranuoHapHoe ypaBHeHue [lpeamnrepa. Bo3mokHbie
3HAa4YeHHUs, OJIydaeMble IPH U3MEPEHUN (PU3NYEeCKON BeIWYMHbBL. TOUYHOE U CpeHee 3HaUCHHE.
CooTHOIIEHHE  HEONPENEIIEHHOCTEH  Kak  ciencTtBue  nocrynaroB.  COOTHOLIEHHE
HeonpeaeneHHocTei I'elizendepra.

4. 3amadya 0 4acTHUIE B HOTEHI[MAILHOM SIIHUKE.

Yactrna B noTeHIManbHOM siniuke. [locTaHoBKa 3aa4un 11 TPEXMEPHOTro cirydasd. Pasnencuue
nepemMeHHbIX. OTHOMEepHas NMoTeHIManbHas siMa. I’ pannynele ycnoBuss. KBaHTOBaHNE SHEPIUM.
3aBUCUMOCTh PACCTOSHHMSI MEXJY YPOBHSMH OT  pa3MepoB sIMbl M MacChl YacCTHUIBI.
TpexMepHBIH CiTydaii: BEIPOXKACHUE YPOBHEHN, KPATHOCTH BBIPOK/ICHHUS.

KauecTBeHHBIE OIIEHKH: MOTEHIMAIbHAS SIMa KOHEYHOM TIIYOMHBI M YCTOMYMBOCTH aTOMa;
JBYXBSIMHBIA MOTEHIIMAJ, TYHHEIbHBIH 3((}EKT; MoTeHIHadbHas siMa ¢ NapaboJuYeCKUMH U
TUNepOOTNYECKUMH CTEHKAMHU.

5. 3amava 0 BOIOPOAONOAOOHOM aToMe.

BO,Z[OpOIlOHO,Z[O6HLIfI arom. IlocTraHoBka 3agauu. OT,Z[CJ'ICHI/IC NEPpEMCHHBIX, CBA3AHHBIX C
JABUIKCHUCM ANCP. Paznenenue IMPOCTPAHCTBCHHBIX IICPEMCHHBIX.

DHepreTuveckuil CrekTp BoAopoaonoAo0HbIx atoMoB. Kitaccugukanust aToMHBIX opOUTaiei.

KBanToBbie uncia Bua BOTHOBBIX ()YHKIIMIA BOJIOPOIOTOTOOHBIX aTOMOB. Pa3nuaHbie cCrioco0bI
npeCcTaBiIeHUs paguanbHol 3aBucuMocTh. Cheprudeckre rapMOHUKY.



6. IlpubnuxeHHble MeTObI penieHus: ypasHenus llpenunrepa.

OcHOBHas TeopeMa BapHUAlIMOHHOTO MeEToJa. YCIIOBUE MUHHMMyMa 3Hepruu. OOmas uaes
BapHAIlMOHHOTO MeToja. BapuanuonHbiii MeTos Putna (IMHEWHBIH BapHAallMOHHBIA METON).
BekoBoe ypaBHeHHE.

OcHoBHast uaes Teopu Bo3MyllueHHW. HeBo3mylieHHas cucreMa, BO3MYLIEHHE, MONPABKH.
BeiBOo ypaBHEHMI AJI1 HaXOKICHMS IONPABOK IIEPBOrO M BTOPOTO NMOpALKOB. OnpenencHue
HOINIPABOK IE€PBOIO IMOPsAAKAa K SHEPrMM U BOJHOBOW (DYHKIMM B OTCYTCTBHE BBIPOXKIEHMS.
OnpeneneHue MoOmpaBoOK MEPBOrO MOPSAAKAa K JSHEPrUU IPU HAJIWYUU BhIpOXKAeHUA. CHsTHE
BBIPOXKICHUS.

7. CucTeMbl MHOTHX qacCTHull.

MHorosnexkTpoHHsie cucteMbl. OpHO3JeKTpoHHOE mnpubmmkenue. Merong Xaptpu. Meron
CaMOCOIJIaCOBaHHOTO TOJIS.

ToxnecrBeHHocTs  4yactul. Cummerpuss  BonHOBOW — ¢yHkumu. Ilpunnun — [aymm.
AHTHCUMMETPU30BaHHOE INpou3BeleHue, omnpenenurens Cneitepa. Meton Xaprpu—®doka.
BonHOBass (QyHKIHS MHOTO3JEKTPOHHOW CHCTEMBI B OJHOZJIECKTPOHHOM TPHUOMIKESHUH.
Cpenssist 3HEprusi B OJHORJIEKTPOHHOM NpUOIKkeHUU. OQHOAIEKTPOHHbBIE YHEPTUH, TEOpEMa
Kymnmenca.

MounekysipHbIe CUCTEMBI. Pa3erienne JABYKEeHUs 3JIEKTPOHOB | sinep. [Ipubmmkenne boprna—
OrnnenreiimMepa.

8. Teopwus HanpaBIeHHON BaJICHTHOM CBS3H.

Paccmorpenne momekynsl  Bomopoxa mno laidmnepy—Jlonmony. IlocranoBka —3amaym.
HeBo3MmyiienHasi cucrema, omepaTop BO3MYyIIeHHS. Bua BoMHOBONH (YHKIMH € y4eTOM
MPUHIIMIIA TOXIECTBEHHOCTH 4YacTHll. BekoBoe ypaBHeHUe, (PM3MUECKUN CMBICI BXOMSIIUX B
Hero wuHTerpasoB. CHUMMETpUYHAsT M AaHTHUCUMMETPHYHAs MPOCTPAHCTBEHHBIE BOJHOBBIE
(GyHKIMHM, 3aBUCUMOCTh DHEPIMH COOTBETCTBYIOIIUX COCTOSIHMM OT PACCTOSHUS MEXIY
aapaMu. Y4eT CIUHOBOW COCTaBISONIEH BOMHOBOW (yHKuMHU. CHHIJIIETHOE W TPHUIUIETHOE
COCTOSIHUSI MOJIEKYJIbI BOJIOPO/IA.

O6o6menne teopun [laiftnepa—/longona. Merosn JOKaTM30BAHHBIX AJIEKTPOHHBIX Map.
OnpeneneHue HANpPAaBIEHHBIX BAJICHTHOCTEH II0O KPUTEPHUIO MaKCHUMyMa IEpEKpBIBaHMS.
Konuenmus rubpuanzanun. KanoHndeckre CTpyKTYpbl U KOHLIETIIIUS pE30HAaHCA.

9. Metoa MoJIEKyISIPHBIX OpOUTaNIel 17151 IByXaTOMHBIX MOJIEKYII.

[Mpubmmxkennss meroga MO JIKAO. Paccmorpenue monekyssl Bogopona mo metonxy MO
JIKAO. Tlonsitre opbutanu. DHEprust U BUJ CBA3BIBAIONINX U pa3peixiisomux MO. CpaBHeHHE
pe3ynbTaToB MeTo10B MO u BC. MoHHBIE COCTOSAHMS.

DONeKTpOHHbIE KOHQUTYpallMd M KOPPEJSIHMOHHBIE [HarpaMMbl JBYXaTOMHBIX MOJIEKYIL
KBantoBble umcia u MojekyasipHble opOutanu. CHMMETpUS MOJEKYJISPHBIX TEPMOB.
CeszpiBatonie 1 paspbixisiomne  MO.  DnekTpoHHble KOH(GUIYpallud TOMOSIEPHBIX
JIBYXaTOMHBIX MOJIEKYJ M UX HOHOB. [10psI0K CBSI3M M IPOYHOCTH CBSI3H.

leTeposimepHbie  AByXaTOMHBIE MOJEKyJdbl B wmeroae MO. 3aBUCHMOCTh DHEPIUH
B3aUMOJICCTBUS OT SHEPIHil B3auMoieicTBYIOMUX AO U MOJIPHOCTH OOPa3YIOIIEHCS CBSI3H.

10. Meton MoNeKyISpHBIX OpOuTAanei 1Isi MHOTOAaTOMHBIX MOJIEKYIL.

Metox MO Xrokkens JUisi HeTpeIeIbHbIX YIIIeBOJIOPOIHBIX CUCTEM. G—T-TIPUOIIKEHHE.



DNEeKTPOHHOE pachpe/ielieHHe B MOJIEKyJax ATHJIeHA U OyTaJueHa. DHEprus AeIOKaIU3alym.
3apsibl HA aTOMAaxX U MOpsiAKK cBa3ei. Ob1ee pereHue A1 JUHEHHBIX MOTUEHOB. J{uarpaMmmbl
®dpocra.

AHanu3 pe3ynabTaToOB pacueTa MOJEKyd LHMKIoOyTagueHa M OeH3oma. ApOMaTUYHOCTh U
aHTHapoMaTHyHOCTh. OOIee pemeHue U auarpaMMbl dpocTa Uil LUKIMYECKUX ITOJIMEHOB.
IIpaBuno Xrokkens.

BBenenue rerepoatomMoB B Teoputo Xrokkens. Moinekyna popmanbaeruaa.

CBs3b  3JIEKTPOHHOTO CTPOCHHS C PEAKUMOHHOM crmocoOHOCThIO. Teopus TpaHHUYHBIX
opbutaneii. KoHuenmus »ECTKMX M MATKUX KHCIOT M ocHoBaHui. IlyTh peakuuu u
KOOpJMHAaTa peaklMU Ha IOBEPXHOCTH IOTCHLIMAIBHOW 3Hepruu. IlepexomHoe cocrosHHE.
CuMMeTpHuss pearcHTOB,
coxpaHeHMsl opouTanbHOM cummerpun Byasopna — Xoddmana.

IEPeXOoaAHOro COCTOAHHUA W IMPOAYKTOB PpPCaKIUU. HpI/IHI_II/IH

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHH U J1a00PATOPHBIX padoT

Ne pazgena HaumenoBanue ceMuHapos, Tpyno- W3 Hux
eMKOCTD OueHOYHBIE |DopmupyeMbIe
H/H 1 TEMBbI HpaKTH‘IeCKI/IX 58 J'Ia60paTOpHLIX HpaKTI/I‘IeCKaﬂ
(“Iac ) CpeZ[CTBa KOMIICTCHIINH
JUCHUITIIIMHBL pa60T : IIOATOTOBKaA
1 2 3 4 5 6 7
MareMaTH4eCcKuM armapar I1P-1,
1. 2 ! p 2 2 OIK-1.1
KBAHTOBOM MEXaHUKH. cobecenioB
[TocTynatel U OCHOBHBIE IP-2
2. 3 COOTHOIIIEHHS KBAHTOBOM 2 2 ' OI1K-4.3
cobeceIoB
MEXAHUKH.
OHepreTu4ecKuil CieKTp IP-3
3. 4 YAaCTHUILI B TOTEHIIMAILHOM 2 2 ' OIIK-1.2
cobecenioB
SIIIAKE.
3amaya 0 BOLOPOIOMIOLO0HOM I1P-4,
4, 5 A FIOPOAIOTION 2 2 OIIK-1.2
aToMe. cobecenioB
T1P-5
5. 6 Mertoa TeOpUU BO3MYILIEHUH. 2 2 ' OI1K-3.1
A P ym cobecenioB
N T1P-6,
6. 6 BapuanuuoHHbII METO/I. 2 2 OI1K-3.1
cobecenoB
O6pa3zoBaHue XUMUYECKOH I1P-8,
7. 7,8 p 2 2 OIIK-4.3
CBSI3HM B MOJIEKYJIE BOJIOPO/IA. cobecenoB
Koppesiiimonusie 1ruarpaMMabl T1P-9,
8. 79 PPEJIAL smarp 2 2 OI1K-4.3
JIBYXaTOMHBIX MOJICKYII. cobecenoB
DIJIEKTPOHHOE CTPOCHUE K OLIOKBH
9. 10 JIMHEWHBIX U [MUKINYECKUX 2 2 " OI1K-4.3
[IOJINEHOB y




4.3.2. llepeueHb TeM (BOMPOCOB), BBIHOCHMBIX HA CaMOCTOSITEIbHOE W3y4YeHHe
CaMOCTOSITEJIbHOMH PadoThI CTY1€HTOB

Ne Tema 3anaHue Dopmmpyemas NIK
III1/11 KOMIIETEHIIUS
ITpopaboTka KOHTPOJIBHBIX BOIPOCOB
1 1,2 CO%CI;CILOBEIHI/IH Ne 1p (em. (cm. BOI'II)pOCBI OIIK-1 OIK-1.1
: OIIK-4 OIIK-4.3
TEKYIIEero KOHTPOJIIS).
2 3 [IpopaboTka KOHTPOJIBHBIX BOIIPOCOB OIIK-1 OIlK-1.1
cobecemoBanus Ne 2 OIIK-4 OI1K-4.3
3 4 IIpopaboTtka KOHTPOJBHBIX BOITPOCOB OIIK-1 OIIK-1.2
cobecenoBanust Ne 3 OIIK-4 OIlK-4.3
4 5 [IpopaboTka KOHTPOJIBHBIX BOIIPOCOB OIIK-1 OIIK-1.2
cobecenoBanus Ne 4 OIIK-4 OI1K-4.3
5 5 IIpopabotka KOHTPOJIbHBIX BOIIPOCOB OIIK-3 OIlK-3.1
cobecemoBanus Ne 5 OIIK-4 OI1K-4.3
6 6 [IpopaboTka KOHTPOJIBHBIX BOIIPOCOB OIIK-3 OIlK-3.1
cobecenoBanust Ne 6 OIIK-4 OI1K-4.3
7 78 IIpopaboTka KOHTPOJIBHBIX BOIMPOCOB OINK-4 OINK-4.3
cobecemoBanust Ne 7
8 7.0 [IpopaboTka KOHTPOJIBHBIX BOIIPOCOB OIK-4 OIK-4.3
cobecemoBanus Ne 8
9 7.9 IIpopaboTka KOHTPOJIBHBIX BOIMPOCOB OINK-4 OINK-4.3
cobecenoBanus No 8
10 10 [MoaroToBka K KOJNTOKBHYMY OIIK-4 OI1K-4.3

4.4, MeToauuyecKkue YKa3aHUs 110 OPpraum3anuu CaMOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

CaMocrosTenbHas pa60Ta CTYACHTOB, CBsA3aHHAA C 3aKPCIINICHUEM TCOPCTHYCCKOI'O MaTepuraia

B BHUC ITOATOTOBKH K CO6GCGI[OB8.HI/I$IM KOJUIOKBUYMaM, IPOBOAUTCS BO BHCAYJUTOPHOC BPEMI.
B xone moarotoBku PEKOMCHAYCTCA:

— IloBTrOoputs

JIEKIIHOHHBINA

MaTepuail 1o

ACMOHCTpallMOHHBIM

JEMOHCTPALIMOHHBIN MaTepuai npeacrasieH B JUOC UT'Y.

— Ilpu HeoOxoauMoCcTH 0OPATUTHCS K PEKOMEHIOBAaHHOM Y4eOHOM JTUTEpaType.

cllafaM.

9rtoT

— TIpopaboTtaTh KOHTPOJIBHBIE BONMPOCHI 10 cobecenoBanusM (npeacraiensl B DMMOC UT'Y)

- HpI/I HGO6XOI[I/IMOCTI/I O6paTI/ITLCH 3a KOHCy.TIBTElLIPIGfI K IIpeoaBaTeIIto.

4.4. TIpumepHasi TeMaTHKAa KypPCOBbIX PadoT (MpoeKTOB) (IPH HAJTUYMH)

BrimonHeHne KypcoBbIX paboT He IITaHUPYeTCs




V.  YYEBHO-METOJWYECKOE U UH®OPMALIMOHHOE OBECHEUYEHUE
JUCHUIINHDBI

a) OCHOBHAasl JIUTepaTypa

1.

bapanosckuii B.I1. KBaHTOBasi MexaHMKa U KBAHTOBas XUMHUsI: yueO. TOCOOUE ISl CTY/. BBICIIL.
yue0. 3aBeaenuii / B.W. bapanosckuii.— M.: U3narenbckuii nientp "Axagemus", 2008.— 384 c.
Hupenscon B.I'. KBantoBass xumus. MoJieKyJibl, MOJEKYJSIPHbIE CUCTEMbl U TBEPIbIC TeJa.
VYu4e6. mocobue. / B.I'.Ilupenscon.—M.:BUHOM. Jlaboparopus 3uanuii, 2012.— 495 c¢. Pexum
nocryna ObC uznarensctBa «Jlanby.

Menemmaa A.M. Kypc KBaHTOBOM MexXaHUKHU JJisi XUMHKOB / A.M. Menemmna.—M.: Bricias
mkona, 1980.— 215 c.

Maiiep WM. M36pannHbie 1i1aBel kBaHTOBOM xumuu / WM. Maiiep; mep. ¢ anri.— M.: bunowm,
Jlaboparopus 3nanuid, 2014.— 384 c. Pexxum nocryna 3bC uzgarensctBa «Jlanby.

0) 10MOTHUTEIbHASI JTUTEPATYypa

5.

Tpodumor A.b. Beenenue B kBaHTOBYIO XUMHIO: yued. mocobue / A.b. Tpopumos.— UpkyTck:
N3n-8o UT'Y, 2013.— 192 c.

Bann A.H. KBantoBas mMexaHuka B 3aiayax : yde0.-merof. nmocodue / A.H. Bamn.— Upkyrck:
u3n-Bo UI'Y, 2010, Pexxum noctyna 343 «bubmamorex».

I'pubos JI. A., Mymrrakosa C. I1. KBantoBas xumus.— M.: 'apaapuka, 1999.— 390 c.



B) NepHoAMYeCKUe U31aHus (MIPH HEOOXOAUMOCTH)

I) CHHCOK aBTOPCKUX METOAMYECKUX Pa3padoTok: (

8. KoOwueB B.b. KpantoBas mexanuka uisi XUMHUKOB. Koncmektbl Jekiuii. Yacts 1. /
B. b. Ko6srueB, A.b. Tpopumor, H. M. Butkosckas,— HWpkyrck: W3marensctBo OO0
«M3narenbcTBO «Actipunty, 2015. — 120 c.

9. KoOsue B.b. KpanrtoBas mexanuka misi XxuMuKOB. Koncrmektsl neknui. Yacte 1./
B. b. Ko6srueB, A.b. Tpopumor, H. M. Butkosckas,— MHWpkyrck: MHW3marensctBo 00O
«U3marenscTBO «ActpuHTy, 2018. — 124 c.

)1) 0a3bl JaHHbIX, I/IH(])OPMaIII/IOHHO-CleaBO‘lHLIe H ITOUCKOBBIC CUCTEMBbI

10. http://www.qchem.ru/lectures/
Kypc nexunuit mo KBaHTOBOW MEXaHHWKE U KBAaHTOBOW XMMMUH, MOATOTOBIECHHBIN 1.X.H., TPOd.
CJIL. Xypcanom (baml'VY)

11. http://www.chem.msu.su/rus/teaching/borschevskii/lpart.pdf
A5, BopmieBckuit CTpoeHHE aTOMHBIX YacTull. Bogopoaonogo0HbIe aTOMBI.

12. http://www.chem.msu.su/rus/teaching/borschevskii/2part.pdf
A5, bopmeBckuit CTpoeHHE aTOMHBIX YacTUll. MHOTORJIEKTPOHHBE aTOMBI.

13. http://www.chem.msu.ru/rus/teaching/kovba-pupyshev/welcome.html
B.M. Kosb6a, B.W. IlynbimeB JIByxaromMHBIE MOJEKYNbI: CHEKTPbl M MOJEKYISpPHBIC
MIOCTOSIHHBIE.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

6.1. YueOHo-1a00paTOpPHOE 000PyI0BAHUE!

[Tomermienust s MPOBEACHUS JEKIIMOHHBIX U MPAKTUUYECKUX 3aHATUH, YKOMITJIEKTOBAaHHBIE
HE00X0AUMBIM 000pPYJOBAHUEM, & UMEHHO:

—  ayIUTOPHH, OCHAIIEHHBIE MYJIbTUMEAUMHBIMU CPEICTBAMHU, JUISl IPOBEJCHUS Ay TUTOPHBIX U
MPaKTUYECKUX 3aHATUH ayhd. 5, 402, 426 o0opynoBaHbl MyJIbTUMEAUNHBIMU MPOEKTOPAMU
(InFocus IN 105 (3D Ready), HacrenHbiMu 3kpanamu, HoyTOykamu Samsung NP 300T5A-
AOFRU.

— KOMITBIOTEPHBIM Kjacc xuMuueckoro dakynpreta (aym. 209) obopymosan 12 TIK Intel
Pentium IV ¢ ycranosinennsim nakerom MS Office. meercs nokanbHast ceTb.

6.2. IlporpammHoOe oGecrieyeHue:

JInnensupyemoe I10:
— MS Excel B cocrase MS Office - 2016
CB0001HO pacnipocTpaHsieMble IPOrPaMMBbI:

— Firefly — nporpamma Heammupuyeckux pacueroB [Alex A. Granovsky, Firefly version 8,
www http://classic.chem.msu.su/gran/firefly/index.html];

— Molecular Modeling and Simulation Kit (MaSK) ais Bu3yanu3samuu pe3yibTaToB pacyeToB
Firefly, narnsaaoro npeacraBnenus crpoeHus Moiekyn u Buaa MO.


http://www.qchem.ru/lectures/
http://www.chem.msu.su/rus/teaching/borschevskii/1part.pdf
http://www.chem.msu.su/rus/teaching/borschevskii/2part.pdf
http://www.chem.msu.ru/rus/teaching/kovba-pupyshev/welcome.html

B npouecce

6.3. Texuuuyeckue U 3TeKTPOHHbIE CPeACTBA:

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU

U3y4YCHHUA  OUCHHUIIJIMHBI

HUCIIOJIB3YIOTCA KaK TpaJulUOHHBIC,

Bce unTaeMbie JIEKIIUU COMPOBOKIAIOTCS MPE3CHTALIMSIMH, JTOCTYIHBIMH JUIS CTYIEHTOB B
cucrteme DMOC UT'Y.
IIpy TMOArOTOBKE HWILIFOCTPATHBHOTO MAaTepHaia HCIIOJIb30BaHbl IE€PEUYNCIICHHBIE BBIIIE
nporpammusie cpeactsa — MS Office, Firefly, MASK.

TaKk H

WHHOBAIIMOHHBIE TEXHOJIOTUH, AKTUBHBIC M MHTEPAKTUBHBIE METOABI U (Gopmbl oOyueHus. Ilpu

MPOXOXKIACHUN JUCHUIIIINHBI «KBaHTOBas MEXaHHUKa npeayCMOTpPCHBI:

1) nexuuu ¢ npuMEHEHUEM

a) TEXHOJIOTUH OOBSICHUTEIbHO-UUIIOCTPATUBHBIX OOBSICHEHUH.

0) 00BACHUTEIHLHO-WTIOCTPATUBHOTO METO/Ia C AJIEMEHTAMU ITPOOJIEMHOTO U3JI0KECHHUS;

B) pa300pa KOHKPETHBIX CUTYaITHi.

2) npakTU4ECKHE 3aHATHSI, BO BpeMSI KOTOPBIX CTYJAEHTAMHU 3aKPEIUIAIOTCS HAaBbIKU PELLICHUS

QJICMCHTApPHBIX 3aayd KBAaHTOBOM MCXAaHWKH, UMCIOIINX XUMHUYCCKOC IMPUIIOKCHUA, O6cy)KIIaIOTC$I

OCOOEHHOCTH HX pemeHHﬁ, KauCCTBCHHOC TIIOBCACHHWC MHUKPOCUCTEM IIpU HU3MCHCHHU HX

napamMeTpoB. Bo Bpems clauMm KOJUIOKBUYMOB OOCYXKIAIOTCS BOIPOCHI JICKIUH, TPOBOJIHUTCS

PEIICHUC TUITIOBLIX U CUTYAallMOHHBIX 3a1a4;

3) camocrosiTenbHas paboOTa CTYACHTOB, BKJIIOYAIONIAs IOJATOTOBKY K MPaKTUYECKUM

3aHATHSIM B (JOpMe M3yUCHHS TEOPETUISCKOro MaTepraia JCKIUH W aHAIM3a TUTIOBBIX PEIICHUH C

WCIOJIb30BaHUEM cpenicTB TabnmmuHoro mporeccopa EXCEL, moaroroBky k TekymieMy KOHTPOIO

YCII€EBA€MOCTH,

BOTIPOCAM.

MIPOBEPOYHBIX PaboT.

K akmueénvim popmam ob6yuenus oTHOCATCS:

Takue «CIOHTaHHEIEY O6CY)K,[[CHI/I$I (Ha caMOM ICJIC,

(l)OpMI/IpOBaHI/II-O LIEJIOCTHOM KapTHUHBI KypCa B LICJIIOM.

KOHCYHO IKC,

4) KOHCYJIbTHPOBAHHME CTYJEHTOB [0 HU3Y4a€MbIM TEOPETUYECKUM U MPAKTHUECKUM

KoHTponbHBIE BOMPOCHI M MHHH-AMCKYCCHH B XOJ€ HM3JIOKEHHS JIEKIIMOHHOTO MaTepHhaa.
IUTaHUPYEMBIE)
CIOCOOCTBYIOT TIOCTPOEHHUIO CBSi3eH MEXAY pa3IMuHbIMH YacTSIMM YMTAEeMOIro Kypca H

I'pynmoBoe 0o0OCyKA€HHE CIOXKHBIX BONPOCOB Kypca W THIHWYHBIX OMIMOOK MPU BBIOJHEHUH

HanmeHnoBaHue TeM 3aHATHII ¢ HCIOJIb30BAHMEM AKTHUBHBIX (popM 00yueHus:

dopma / MeTo bl Kon-Bo
Tema 3agaTus Bun 3agartus WHTEPAKTUBHOTO HACOB
o0OyueHus
MaremarnuecKkui ammapar DAKTIY cobecenoBanue / 1
KBaHTOBOU MEXaHUKHU. p ' TpYNIOBasl TUCKYCCUS
IToctynatet W OCHOBHBIE
o cobecenoBanue /
COOTHOIIICHUS KBaHTOBOU MPAKTUY 1
TPYIIOBast JUCKYCCHUS
MEXaHUKH.
DHepPreTUIeCKUi CIIEKTP MPaKTHY cobecenoBanue / 1




YacTUIGI B MNOTEHIHAILHOM TPYIIIOBast TUCKYCCHUS
SIIHAKE.
3amaua 0 BOOOPOLOIIOT00HOM cobecenoBanue /
A AOPOAOTION IIPaKTHY A 1
aToMe. TPYNIOBAast TUCKYCCHS
o cobecenoBanue /
Meroa Teopun BO3MYILECHUIA. IIPaKTHY 1
TPYNIOBAast TUCKYCCHS
" cobecenoBanue /
BapuannoHHbIH METOI. MpaKkTH4 1
TPYIIOBAast TUCKYCCHS
OO6pa3oBaHne  XUMHUYECKOH S cobecenoBanue / 1
CBSI3HM B MOJICKYJIE BOJIOPOJIA. p TPYNIOBAast TUCKYCCHS
Koppensgunonusie
PPe cobecenoBanue /
JarpamMmbl JIBYXaTOMHBIX MPAKTUY 1
TPYMIOBAast TUCKYCCHS
MOJICKY!L.
DIIEeKTPOHHOE CTpOEHHUE
JIMHEHHBIX H [UKIHYECKUX MIPAKTUY KOJUTOKBUYM 2
IIOJINEHOB
Hroro yacos 10

VIII.OHEHOYHBIE MATEPHUAJIBI JJISA TEKYIIEI'O KOHTPOJISI 1
MMPOMEXYTOYHOM ATTECTAIIUA

Martepuanbl A5l NPOBeleHHs] TeKYHIero W MNPOMEXKYTOYHOI0 KOHTPOJS 3HAHUH
CTY/I€HTOB:

N Komnerenuu,
o
\n Bun xorTposns Kontponupyemsbie TeMbl (pa3aeibl) KOMITOHEHTBI KOTOPBIX
n
KOHTPOJIUPYIOTCS
B
BINONHEHHE § § OTIK-1,
MUCbMEHHOU MareMaTrnyeckuii annapat KBaHTOBOM OIK-3
MIPOBEPOYHON pabOTHI MEXaHUKH. OIIK- 4’
(ITP), cobecenoBanue
OIIK-1,
Brimomnnenne I1P, [ToctynaTel 1 OCHOBHBIE COOTHOIIEHUS OITK-3
cobeceoBaHue KBAaHTOBOI MEXaHUKHU. OITK-4
. OIIK-1,
Brinonnenue 11P, DHEpPreTUYeCKuil CEKTP YaCTHIIbI B OIK-3
cobeceoBaHne OTEHLUAIbHO e. ’
TTOBAaHU MOTEHIIUATBEHOM SIITUK OTIK-4
IK-1
Bremomaenne I1P, 0 ’
coBece10BaNe 3amava 0 BOJIOPOAOIOI00HOM aToMe. OIIK-3,
OI1K-4
IK-1
Brimonnenue 11P, o 0 !
cobecenoBarHe Mertoa Teopur BO3MYILECHUN. OIIK-3,
OI1K-4
Brmomnaenune I1P, o OIIK-1,
COBECEIOBAHTE BapuarmoHHbIi MeTOI. OIIK-3,
OIIK-4
. OIIK-1,
Beinonuenue 11P, OO6pa3oBaHne XUMHUECKOH CBS3U B OITK-3
co0eceoBaHNE MOJIEKYJIE BOJOPOAA. '
Bemonunenue I1P, Koppensauonnslie quarpaMmmsl OIIK-1,
cobecenoBanue JIBYXaTOMHBIX MOJICKYJI. OIIK-3,




OIIK-4

OIIK-1,
OIIK-3,
OIIK-4

DJIEKTPOHHOE CTPOCHUE JTUHEUHBIX U

Komnoksu
™ MUAKIAYECKHUX TOJIMEHOB

OIIK-1,
DK3aMeH OIIK-3,
OIIK-4

ok~

~No

JemoHcTpanuoHHblii Bapuant ITP Ne9

Kak B KiaccMyeckodl  MEXaHMKE  ONpeaeseTcs MOMEHT HUMITyibca?  3amuIimTe
COOTBETCTBYIOIIHE onepaTops! 1 |y, ly, I, u 1%,

[Toyemy mpu HEHYJEBON BEIMYHMHE YIJIOBOI'O MOMEHTA €T0 BEKTOP HE MOXKET ObITh HAIpaBJICH
BJIOJIb BBIJICJICHHON OCH Z?

Hcnonb3ys marpunsl [laynu,

(0 1) (0 —i) (1 0)

nokaxure, 90 §'o = 2h’a .
Kakue orpannyenus Hajaraet Ha BOJIHOBYIO (pyHKIuto npuHuun [laymn?
Hcnone3ys ompenenurens CreiiTepa, 3alMIINTE BOJHOBYIO (YHKIMIO JJIsI aTromMa JIUTHS B
cocrosiny 15225, Varue, 4T0 2S-31EKTPOH MOXKET C PABHON BEPOSTHOCTHIO HMETh KaK 0L, TAK
" 3 ciuH.
[Tokaxkute, 4TO N1Ba 1S-3JIEKTPOHA aTOMA JIUTUSI HE MOTYT HMETh OJJHHAKOBBIX CITMHOB.
3anuiuTe BOIHOBYIO (pyHKIMIO MeTosia BC monekynsl Hy B Buie AByX onpeaenuTesnei.

BonnoBas QpyHkuus Buaa o, = c, {‘lsAlsB } HEIO0OLICHUBAET BKJIAJl HOHHBIX CTPYKTYDP.

— ‘1sAlsB

Kak 3anucats BOMHOBYIO (DYHKIIMIO, YIYUTBHIBAIONTYI0 HOHHBIC BKIaabl? Kak onpenenuts BKIIaa
KaKJOU CTPYKTYPhI B BOTHOBYIO (DYHKIIHIO MOJEKYibl Hp?
CKOJIBKO JIETEPMHHAHTOB TIOTpeOyeTcs it onucaHus Mojekyisl :C=07? monekyist HCN?

Bonpocsl 1151 codecenoBanusi Ne 1
Tema 2. MaTtemarnuecknii annapaT KBaHTOBOM MEXaHUKHU

. d’
KaxkoB pe3ynbrar neiictBus oneparopa -
dx

Ha QyHKIHUIO sin(ax)? Ha QyHKIHIO cos(ax)?

2

. o o d
byner nu ¢pyHknus ¢, sin ax + ¢, cosax coOCTBEHHON (yHKLMEH onepaTopa ey ? MoxHo 11
X

OTBETUTH HA 3TOT BOIIPOC Ha OCHOBAHUH PELICHHUS TPEAbAYyIIei 3a1aun ?
JInneen mu onepatop Af (x) = f7(x)?
o 1

Beruucnure La_x y J .

5
Beraucnure 3" a 5, . 3amuimmre odluee pemeHue s Y| a8, =
n=1 k
[Tokaxwure, 4TO ONEPATOP UMITYJIBCA SBISIETCS CAMOCOIPSKEHHBIM.
[Tokaxkute, 4TO eciau oreparop A SpMUTOB, TO COOCTBEHHBIE 3HaueHus omeparopa A’
HCOTPUIATCIIbHEBI.

Oneparopel & u & xommyrupyror. Kak Oyger BeIIIAmeTh omeparop B B A
NpeACTaBICHUU?




1.

BonpocsI 1151 cobecenoBanusi Ne 2

Tema 3. [locTynaTel 1 OCHOBHbBIE COOTHOIICHHUS] KBAHTOBOW MEXaHUKH.

[Toctynar 1 BBOAMT crIOcO0 OMUCAHUST KBAHTOBOM CUCTEMBI.
Jaiite hopMyTHpOBKY MEPBOTO MOCTYJIATA.
Yro onmchIBaeT BOJHOBAsE GYHKIHS Y(X,Y,Z,t) sl OHOM YacTUIIbI?
[Touemy HE0OX0UMO, YTOOBI fw*wdr=1 ?

Kakumu cBoiicTBamu 1o/bKHA 001aaath (X,Y,z,t)?

IIycth I — paccrosinue 10 HekoTOopor (ukcupoBaHHOW ToukHm (0 < r < o). Moxer au

bynkums 4 exp(ar) MoxeT ObITh BOTHOBOU (pyHKkIuel npu a > 0? npu a < 0? npu a = 0?
[Toctynar 2 cBsi3aH ¢ UI3MEHEHHEM BOTHOBOHM (yHKIMH OT BpeMeHu. Chopmynupyiite ero.
[Toctrynar 3 onpenensier crocod onucaHus HabIIOAAEMbIX B KBAHTOBOM MEXaHUKE BEJTMYHH.

Jaiite GopMyIHpPOBKY TPETHETO MOCTYJIATA.

Kak omnpenensieTcst onepatop KOOpaAuHAThI?

Kak omnpenensiercst onepatop X-COCTaBIISIOMIEH UMITyIbca?

[ToueMy 3T onepaTopsl JOHKHBI OBITH CAMOCOTIPSKECHHBIMU?
[Toctynar 4 ompezenseT BO3MOXHBIE 3HAYCHHsI, TIOJTy4yaeMble TPU U3MEpPeHHH (DU3HUECKOi
Bennuunbl F. Chopmynupyiite ero.
[Toctynar 5 ompenensier cpenHee 3HAYCHHE BEIUYMHBI F Ui cuCTeMBbl, HaxXofslIencs B
COCTOSTHUH /.

YeMy paBHO 3TO cpeHEe 3HAYCHHE IS IPOU3BOJIBHON PYHKITUH ?

Uemy paBHO 3TO cpellHEe 3HauUeHUe g PYHKIUH Y, SIBISIONICHcS COOCTBEHHON (pyHKLMEH

orepaTopa Gpu3ndecKoil BeTnanHbl F?

YacTuiia HaxXOAUTCSI B COCTOSHHU J, HC ABJIAOIICMCA PCHICHUECM YPABHCHUSA |_€(I)I =A0, -

B03M0>KHO 111, 4TO NP U3MEPEHUH BeTUYMHBI L OyzeT monydeHo 3HadeHue Ap?
Yacruua u3 IpebIIyIen 3a/1aumn HaXOAUTCS B COCTOSIHUH

Y =¢0,+C,0,+C¢,+C,0, +C.¢, . KakoBa BepoATHOCTb TOro, 4To IpuU H3MepeHHH L

OyIeT MOJIy9eHO 3HAYCHHE A7

ChopmynupyiiTe TeopeMbl, CBS3bIBAIONIYI0O KOMMYTAIUIO OMEpaTOpoB  (HU3UUECKHUX
BenM4MH A U B 11 HA00pBI COOTBETCTBYIOIIMX ATHM OTEpaTOpaM COOCTBEHHBIX (PYHKITHIA.
Kax cBsi3an msThIN OCTYNIAT ¢ COOTHOIIIEHWEM HeomnpeneneHHocTei [ elizenoepra?

BonpocsI 1151 cobecenoBanusi Ne 3
Tema 4. DHepreTUUeCKUil CIEKTP YaCTUI[bI B IOTEHIUAIBHOM SIINKE

3anummute ypaBHeHue lllpenunrepa [uist TpexMepHOro MOTEHUMAIBHOTO suKa. Paznennre
nepeMeHHbIe. 3aluInTe TPU He3aBUCUMBIX ypaBHeHus. [louemy E = E, + E, + E,?
[Mepenuinute ypaBHeHue i X(x) B BUjE ypaBHEHUs Ha COOCTBEHHbIC 3HaYCHUs. [loKaxuTe,

yro Qynkmus X (x) = ¢, sinbx + ¢, cosbx SBJISICTCSI  COOCTBEHHOW (PyHKIMEH 3TOro

ypaBHeHUs. UTO OyJeT cCOOCTBEHHBIM 3HAUYE€HHWEM ITOTO ypaBHEeHMs? Kakue 3HAa4eHUS MOTYT
npUHUMATH C1, C2 1 b? Kakue 3HaueHUsI MOXKET MPUHUMATH dHeprus E,? Moxer i ObITh E, =
0?

Kakoe 3Hauenue mpuHHMaeT X(X) BHE MOTCHIMAIBHON SIMbI? Ha CTEHKAX MOTCHIIHAILHOU
ssmbl? [Touemy?

Kakue 3HaveHUs MOTYT NMPUHUMATh MPH ITHX OrpaHuueHusx Ci, C; U b? Kakue 3HaueHwus
MOKET NMpPUHUMATh 3Heprus E,? MoeT M yacTuila B MOTEHUHAIBHOM sIME HAXOJIUTHCS B
moxoe?

C ucnonp3oBanuem EXCEL
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11.

Haiinure pasHOCTb 3HEPrUi BTOPOTO U TPETHErO IHEPIreTUYECKUX YPOBHEU MOTCHIUAIBHOU
SIMBI IIIUPUHBI 4.
IIpoananusupyiite, Kak MEHSETCA PACCTOSHHUE MEXAY YPOBHSAMHU IO Mepe pocra N. Kak
MEHSIETCS PACCTOSHUE MEXIy YPOBHSIMH C YBEIMUYEHHEM IMIMPHHBI sMbl? Uto Oyner mpu
YBEJIMYEHUU LIUPUHBI IMBI 10 MAKPOCKOITMYECKUX PA3MEPOB?
Kak MeHsieTcss sHEprus OCHOBHOI'O COCTOSIHUS IIPU YMEHbIIEHUU IMpPHUHBI AMbI? Kak 310
CBSI3aHO C COOTHOIIICHHEM HeorpeaeneHHocTel [ efizenoepra?
Tocrpoiite rpaduxu X(X) u X2(X) mn =1, 2, 3.
Jlnst kBagpaTHoro (& = b) mByMepHOro MOTEHIMATBHOIO SIIMKA MOCTPOUTE BBIPOXKICHHBIC
BOJIHOBBIE PyHKIMU A1t Ny =1, ny=2un,=2,ny= 1.
J1st HOTEHIMATBHOTO SIIUKA, UMEIoIero GopMy KyOa, HaliIuTe KPaTHOCTH BBIPOKICHUS MIPU
COBIIAJCHUU JBYX KBAaHTOBBIX 4yMcell. KakoBa MakcuMaibHasi KpaTHOCTh BBIPOXKIACHUS?

Bonpocsl 119 codecenoBanus Nel 4
Tema 5. BonHoBbIe GyHKIIUN BOJOPOAONOI00HOTO aToMa

UYro Takoe BOAOPOI0ONOA00HBIH aToM?

3anuimuTe A8 BOAOPOAONOAOOHOro artoma ypaBHeHue lllpenuurepa, BrIirOuarolee
JBIDKEHUE SJIEKTPOHOB | sifep. [loueMy HeoOX0MMO MCKITIOYHUTD JBIKeHHUe siapa? Kak 3to
MOJKHO caenaTh?

3anumuTe 3JeKTpoHHOe ypaBHeHue lllpenuHrepa B aekapToBbIX KoopauHatax. Kaxue
TPYAHOCTH BO3HHUKAIOT IIPU €0 pelieHun?

Yro takoe chepuyeckre KoopanHaTh? KakoBbI peenbl X H3MEHEHUS ?

3anumute ypaBHeHue Lllpenunrepa B chpepuueckux KOOpAMHATAX U pa3euTe IepeMEeHHBbIE.
Pemmre ypaBHenue st @(@). [lokaxuTe, 4To 3TO ypaBHEHUE UMEET JUCKPETHBIA CIIEKTP.
Kakue 3HaueHuss MOXKeT IpUHUMATh M;?

Kakue 3HaueHHs MOXKET MPUHUMATH KBaHTOBoe umcio |? Kakue 3Hauenus mpu 3amanHoM |
MokeT npuHuMath M|? Kak o6o3navaroTcst aromublie GpyHkuuu ¢ | = 27?

[ocTpoiite cedenne rapmMoHukd Yio mns ¢ = 0. Kak BeIIAmuT B mpocTpaHctBe Y. ? Kak

BBITISIIUT Yli ? Ilonyuute geutecmeennvle TapMOHUKH U3 Y11 U Y1 _g.

C ucnoabp3oBannem EXCEL
[Toctpoiite rpaduku Rip u Rfo. Mo>kHO 71 10 3TUM rpaduKaM MpeacKazaTh pa3Mep aroma
BOoJOpoAa?
Kak ompenensiercsi BeposTHOCTE Qpi(f) OOHapYXUTh JIEKTPOH Ha TMOBEPXHOCTH CQepsbl
pammyca r? Tlocrpoiite Bua Q1o 1 Qyo.
Ckonpko y310B conepxut Ry ? IlpuBeautre Ha omHom rpaduke Bua Rz, Rs1, Rs2 u Ras.
OArHAKOBO JIH MOJIOKEHUE TJIABHBIX MaKCUMYMOB (pyHKImA Qz0, Q31, Q32 1 Q337

. 1 11

Haiire unTepnperauuto ¢opmyne bambmepa 11 cmekTpa BoAopoja: — = R (_2_ _2\.
A LZ n J

R — mocrosinHass Punbepra, A — AMWHA BOJHBI, a YTO TaKOe 229 Kakue 3HAYCHHs MOXKET

MPUHUMATH N?

DHeprusi OCHOBHOTO COCTOSIHHSI aToMa Bojaopoaa paBHa 13,6 sB. Paccuuraiite sHepruro

OCHOBHOT'O COCTOsAAHHUA KaTUOHA HC+.

Bonpocsl 1151 codecenoBanusi Ne 5
Tema 6. [Ipubnuxennsie MeToAbI peteHus ypasHenus [lpenunrepa.

Meroa Teopun Bo3MmyiieHuil. OCHOBHas UAEsl TEOPUU BOZMYIIECHUM.
Uro Takoe HeBo3MylleHHas cucrema? 3anumurte ypaBHeHue Ilpenuurepa mns
HEBO3MYILEHHOW CUCTEMBI.
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B kakom Bupae 3amuceiBaerca oneparop ['ammibToHa Bo3MyleHHOW cucrembl? KakoBo
YCJIOBUE MPUMEHUMOCTH TEOPUH BO3MYILICHUI?
B kakom BHJIe 3aIIMCHIBAIOTCS BOJIHOBBIE (DYHKIIUM BO3MYILIEHHON CUCTEMBI?
B kaxoMm BHJie 3aIIMCHIBAIOTCS 3HAYEHUSI SHEPTUM BO3MYILEHHONW CUCTEMBI?
[TonyunTte ypaBHEHUS AJI HAX0XKJIEHUS IIONIPABOK IIEPBOIO U BTOPOTO MOPSIIKOB.
IIpenmnosnaras, 4To Bce YHEPreTUYECKUE YPOBHU HEBO3MYILIEHHONW CUCTEMBI HEBBIPOKICHHBI,
BriBeuTe BbIpaykeHUE /1715 ONIPABKU [IEPBOTO MOPAIKA K SHEPTUU.
HyXHO 1M 3HaTh MONpPaBKH K BOJHOBOW ()YHKIMHU AJISi ONPEICIICHUS MOMPABOK IEPBOTO
MOpAJIKA K d3HEpruun?
Omnpenenure nmonpaBKy MepBOro Mnopsaka K BoJHOBOM ¢yHkuuu. Iloyemy 3Tu BbIpaxkeHUs
HEIIPUMEHHUMBI B CJIy4ae BBIPOKICHHOW HEBO3MYILIEHHON CUCTEMBI?
[Tyctb Tenepp K-ii ypoBeHb HEBO3MYIIIEHHOI CUCTEMBI N-KPATHO BBIPOIKJICH.
BeiBenuTe ypaBHEHHs U HAXOKICHUS ITOIPABKU IIEPBOT0 MOPSAAKA K JHEPIHH.
CKOJBbKO BCero OyJeT TakuxX ypaBHEHHN?
3anuuuTe BEKOBOM ONPENEIUTENb ISl TPEXKPATHO BBIPOXKAECHHON CUCTEMBI.
Uto 03HauaeT yTBEp)KIEHUE: «I10]1 JEUCTBUEM BO3MYIIEHUS BHIPOKICHUE CHUMAETCS»?
Bapuanmonnsiii Mmetoz. Uto Takoe (GyHKIHSA, OnepaTop, U GyHKIHOHAT?
Chopmynupyiite (¢ HCTIOIB30BaHUEM MOHATHUS GYHKIMOHAA U O€3 HEr0) OCHOBHYIO TEOPEMY
BapHAIlMOHHOTO METO/A.
JloKaxuTe 3Ty TeOpeMy.
B kakom ciyyae MOXKET 0Ka3aTbCsl, YTO BEIMUMHA E = [wvHvdr=E, ?

W3n0%1TE OCHOBHYIO HJICI0 BapUAL[MIOHHOIO METO/a, He puberas (1oKa) K SBHOMY 331aHUIO0
BUa poOHO# pyHKIMH. PaccMoTpuTe 1Ba Bapuanra:
Mbl umMeeM Ha BBIOOpD HECKOJbKO MNpoOHbIX ¢yHKuMiA. Kak BbeIOpaTh cpeam HHUX
Hawyuiryro? Yro Oynmer, ecnu cpeau 3THX (YHKIMHA OKaXeTcs M TouHas COOCTBEHHas
byHKIUA?
Msbl mpeamonaraeM, 4YTO Hama (QYHKIUS HMEEeT IepBOHAYANBHO 33JaHHBIA  BUJI
¥ =ce™ +c,e” . Kak yOemuThCsI, 4TO MapaMeTphl C1, C2, Oif U Oz BBHIOPAHBI HAMJIYYIIAM
obpazom?
Kak ctpouTtcs npobHas GyHKIMs B BapualluoHHOM Metoze Putna? Yrto mpu 3TOM nojaraercs
u3BecTHbIM? UTO HyXHO HaliTu? Ha oOCHOBaHMM 4Yero OTBICKMBAIOTCS KO3()PUIIMEHTHI
paznoxenusi? [lonyuynte COOTBETCTBYIOIIME YpaBHEHUs Ul OOIIEro ciydas OeCKOHEYHOTro
Habopa.

3anuumTe BCe ypaBHEHMS I PA3IIOKEHUA Y = C ¢, + C,9, + C,¢, +C, 0, .

Uto Ha3bIBae€TCSd TPUBUAIBHBIM PEHICHUEM IOJYYEHHOM CHCTeMBbl ypaBHeHHMI? UTO Takoe
BEKOBOU OIpEETUTENb?

[TpomnrocTpupyiite pemieHue 3aaauu JUist ciaydas y = C,¢, + C,¢, , mojarast QyHKIUH Q1 U P2

OPTOHOPMHUPOBAHHBIMH, a HHTETpaibsl Hiy = Hay. Halimure BeipaskeHus 11 SHEPTHH (CKOJIBKO
3HaYeHUH dHepruu OyAeT HalJeHO?) U COOTBETCTBYIOIIUX BOJHOBBIX (DYHKIIHA.

Bonpocsl 14151 cobeceoBanusi Ne 6
Tema 7. Meron BC

3anummTe noaHoe ypaBHeHue LlpennHrepa s MoJIeKyIbl BOIOPOJA.
C xakoil menpio BBOAUTCA npubmmkenue bopha-OnmnenreiiMepa? B uem oHO cocTtouT?
3anumuTe oneparop ['aMuiIbTOHA ISl MOJIEKYJIbI BOAOPO/A C YUETOM 3TOT0 MPUOIHKEHUS.
Paccmorpute mosekyny Hp 1o Teopun BO3MyIIEHUN:

Uto paccmaTpuBaeTCsl B KA4E€CTBE HEBO3MYIIIEHHON CUCTEMBI?

UeMy paBHA SHEPrysi HEBO3MYIIIEHHON CUCTEMBI?

Kak BBINIAINT TaMUIIbTOHNAH HEBO3MYIICHHON CUCTEMBI?
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— Uro Oyner paccMaTpuBaThCs B KAUECTBE OIepaTopa Bo3MYIIeHUsA? UTO ONMChIBaET KaXIbIi

YJIEH onepaTopa BO3MYILECHUS ?

— Yo Takoe «IPUHIOUIT TOXICCTBECHHOCTU I-IEICTI/H_[))? SIBnsieTcs U 3TOT MIPHUHIHAIT CBOMCTBOM

TOJILKO KBAHTOBBIX 00BEKTOB?

— Kak 3ammcarts BOJIHOBYIO (1)YHKI_II/IIO HeB03MyI.HeHH01>i CHUCTEMBI C YYETOM TOXKIACCTBCHHOCTHU

3JIEKTPOHOB?

— Ilouemy cienyer UCIOJIb30BATh TEOPUIO BOZMYIIIEHUN C Y4ETOM HAJIMYUS BBIPOKICHUS?

3anummnTe BEKOBOE ypaBHEHUE.

3anuIIuTe BBIPAXKEHUS UL HHTETPAIOB Sjj.

3anumure KyJOHOBCKHI U OOMEHHBIH HHTETpaibl, 00BICHUTE UX (PU3UUIECKUN CMBICIT.
3anumure BEKOBOM onpenenuTens st cucteMbl Hp. [lonyunte Boipaxenus ais Es u Ea.
[TonmyunTte BeIpaskeHUs ISl BOJIHOBBIX (PYHKIMHA Ys U 4. UTO 03HAYAIOT MHICKCHI S U A?
IToctpoiite 3aBucumocts Es m Ea oT paccrosHus wmexny szapamu. Kak BeINISAIUT
3aBHCUMOCTB HEPTUH OT PACCTOSHUS IPU YUYETE TOIBKO KYJOHOBCKUX B3aUMOJICHCTBHIA?
Kakue orpannyenus Hajaraet Ha BOJHOBYIO pyHKuuto npuHuui [aynn?

[louemy CBSI3aHHOE COCTOSHHME MOJIGKYJIBI ~ MOXET OBITh 00pa3oBaHO TOJBKO TapoOn
3JIEKTPOHOB € IPOTHUBOMOJIOKHBIMU CIIMHAMU?

Bonpocsl 1151 codecenoBanusi Ne 7
Tema 7. Meton BC

Kak B KiIacCM4eCKOW  MeXaHHMKE ONpENeNseTcss MOMEHT HMIyibca?  3amuimuTe
2

COOTBETCTBYIOIIME onepatopbl 1 Iy, ly, |, n 1,

3anuIuTe KOMMYTAHOHHBIE COOTHOIICHHMS:

(L ]=2 [ ]=2 [ 1" ] ="
[Touemy npu HEHYJICBOW BEIIMYMHE YTIIOBOTO MOMEHTA €r0 BEKTOP HE MOXET ObITh HaIlpPaBIICH
BJOJIb BBIIEJIEHHON OCH Z?
Yemy paBHO COOCTBEHHOE 3HAUEHHE KBajpaTa yrioBoro Mmomenrta € ? Kakue 3Ha4eHUS MOXKET
MPUHUMATh KBAHTOBOE YuCIio |?

YeMy paBHO cOOCTBEHHOE 3HAYECHHE KBaJpaTa yrioBoro Momenta € ? Kakue 3HaUCHHUS] MOXKET
IIPUHUMATh KBAHTOBOE YHUCIIO S?
Hcnons3ys matpune! [Taynm,

nokaxure, 90 $a = Lhle .

Kakue orpannyeHus HajgaraeT Ha BOJHOBYIO (QyHKIuIo npuHuun [laymn?

Ucnone3ys omnpenenutens CreliTepa, 3allUIIMTE BOJHOBYIO (YHKIMIO JJIs aTOMa JIUTHS B
cocrosimn 15°2s". YuTuTe, 4T0 2S-37EKTPOH MOXKET C PABHOH BEPOSATHOCTBIO HMETh KaK OL, TAK
1 3 crivH.

ITokaxwure, 4To ABa 1S-35IEKTpOHA aTOMa JIUTHS HE MOTYT HUMETh OJINHAKOBBIX CIIMHOB.

[Tokaxxure, 4To s’ - ”B*(1)B*(2)5€ZB(1)B(2)drld 1, = 2h".

2

3 2
Toxaxute, ato $° = [ [B*(1)a*(2)$'p(1)a(2)dr,dx, = h
1 +
3anummTe MOJTHYIO BOJHOBYIO (YHKIMIO OCHOBHOTO COCTOSHHS X' Momekynsl Hp, He
HMCIIONB3Ysl ONpPEIeIUTENEH
1o+
3anumKTe MOMHYIO BOTHOBYIO ()YHKIIHIO OCHOBHOIO COCTOSHHS "= MomeKyisl Hy, ucmomb3ys

onpeaenutens CrnelTepa Al COUHOBOM YacTH.
3anummuTe BoJHOBYIO (hyHKIHIO MeToga BC monekynsl Hy B Bue 1ByX ornpeaenurenei.
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BonHoBas QyHkimMa BHIA @, = c, {‘15AlsB
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} HEIOOLIEHNBAET BKIaJ HOHHBIX

crpykryp. Kak 3ammcaTe BOJHOBYIO (YHKIMIO, YYMTHIBAIOUIYI0 HWOHHBIE BKIangsl? Kak
OIIPENIeJINTh BKJIAJ KQXKIOU CTPYKTYPhI B BOJIHOBYIO (DYHKIIHIO MOJIeKy bl Hj?
3anummre BomHOBYIO ¢yHkuuio meroga BC must monekynst HF ¢ mpencraBnenumem Bcex

JNETEPMUHAHTOB B BUJIE ‘15F 1s_ K ‘ KakoBa pa3MepHOCTb 3TUX AETEPMUHAHTOB?

CKOJIBKO JIETEepMUHAHTOB NOTpeOyeTcst 11 onucanus Mosiekyibl :C=07? monekyasr HCN?

Bomnpocs! ni1s codecenoBanus Ne 8
Tema 8. OnHosnekrponHoe npudamxenne. OcHoBbl MeToga MO.

3anumure 31eKTpoHHOE ypaBHeHue lllpenunrepa i atoma renus. Kakme uineHsl 3TOrO
yYpaBHEHHS 3aBUCAT OT KOOPJMHAT OOOUX IEKTPOHOB?

C Kkakoil 1enbl0 BBOAMUTCS  OJHOZJEKTPOHHOE MpuOmkeHue? 3anumute HaOop
OJIHOBJIEKTPOHHBIX YPAaBHEHUH JJI aTOMa TeJusl.

B kakom BujJe 3amMchIBaeTcCsl IMOJIHAs BOJHOBas (QyHKuus Mmerona Xaptpu? Yemy paBHa
SHEPrusi MHOTO3JIEKTPOHHOU cucTembl o XapTpu? Kak oHUM 3anUIIyTCs 1Sl aTOMa reust?
MeTtox caMOCOIIacOBaHHOIO IOJIsA: IpoOjiemMa 3amucu ypaBHeHMH XapTpu u  cmocod
pelIeHus.

B kakoMm BuJle M3 OAHORJIEKTPOHHBIX OpOUTaNe CTPOUTCS NOJHAs BOJHOBAS (YHKIMS,
COOTBETCTBYIOLAs npuHuuny [laynu?

3anumute onpenenurenb Cuelrepa Ui aToMa JIMTUS B COCTOSIHUM 15725,

[lepeuncnure npubmnkenus merona MO JIKAO.

Paccmotpute monexyny Hy no merony MO JIKAO:

— Kak 3anuceiBarorcs ogHo3aeKTpoHHBIE MO?

— 3anummTe MOJHYIO BOJHOBYIO (DYHKITHIO JIJIT OCHOBHOT'O COCTOSTHUSI MOJICKYJIBI BOJIOPO/IA.
— 3anumute Habop ypaBHeHUl PyraaHna.

— Haiigure sHeprun u Bug 64 ¥ 6y* MO. UTo 03HauaroT cUMBOJIBL § U U?

CpaBHUTE TOJHYIO BOJHOBYIO (yHKIHIO MeTofa MO a1t OCHOBHOTO COCTOSIHUSI MOJIEKYJIbI
BOZIOpoJa ¢ pyHKIMEH, noinydeHHoU B MeToqie BC. B yem paznuune nonydeHHbIX QyHKIUI?
IToctpoiite cxemy MO nns monekyinsl He,. [louemy Takas monekyia HeyctoiuuBa? byner nu
ycroituns non He, ™ ?

IToctpoiite cxemy MO wmonekynsl Np. KakoB mopspok cBszu B stoi Moisekyne? Kax
W3MEHUTCS JUIMHA CBSI3M MpH nepexojie oT Ny K N,™?

IToctpoiite cxemy MO mounekynsl O,. I[louemy mMonekyna kucinopoaa napamarautHa? Kakos
TOPSIIOK CBSI3M B 3TOM MoJiekyiie? Kak u3MeHuTcs aiiMHa cBsi3u npu nepexoze ot Oy K 0,"?
W3BecTHO, 4TO HEprus cB3M yMeHblnaetcs B psany Nz > Oz > Fy (225, 118 u 37 kkan/mModb,
COOTBETCTBEHHO). OOBSICHUTE ATy 3aKOHOMEPHOCTb.

[Toctpoiite cxemy MO monekynst LiH (ITH; = 5,4 3B; Iy = 13,6 2B). Kak pacnpenenena B
3TOW MOJIEKYJIE IEKTPOHHAs MIOTHOCTh?

IToctpoiite cxemy MO monekynst HF (IIMg = 17,4 3B). Kak pacnipenenena B 3Toli MOJIEKyJe
3JIEKTPOHHAS TIJIOTHOCTH?

Kakas u3 monexyn 6onee nossipua: LiF umun HF? [Touemy?

Bonpocs! 151 ko/utokBuyma Nel
Tema 10. Metoxg MO JIKAO Xrokkens

Kaxue npubnmxenus ucnonb3yer merogq MO JIKAO Xrokkens?

C kaKoii 11eTbI0 BBOAUTCS T-TIPUOTIIKEHUE?

[Toyemy Takoe npuOmmKeHne onpaBaanHo? [loueMy Takoe mpuOIMKEHUE TOMTYCTUMO?
Kax B npu0nmxennu X1oKKels onpeesioTCs HHTErpallbl IepeKphIBaHus S,y ?



o

10.
11.

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

Kax B npubnmxennu X1oKkKkeis onpeaensaioTcs HHTerpansl H,,,?

Kak B npubnmxennn XroKKesi OnpeAesstoTCs MOMHask SHEPTHsl T-CUCTEMBI?

Paccuuraiite Mosekyny 3TWiIeHa MO MeTony XIOKKens. Yemy paBHa MOJHAsl dSHEPrus m-
cucrembl? Uemy paBHa 3Heprus n-cBs3u? Kakosa sneprust n—>n* nepexona?

PaccunTaiiTe sHEPTrUIO MOJIEKYJIbI OyTaMeHA 110 METOAY XIOKKest. Kakoro 3HaueHHs OJTHOM
SHEPIUs T-CUCTEMbl MOYKHO OBLIO OKUAATH JJISi CHCTEMBI U3 JBYX M30JMPOBAHHBIX T-CBSI3CH?
KaxoBa sHeprus m-cucTeMsbl 11 IBYX COIPSKEHHBIX T-CBSA3EH?

Kaxk B Merone Xrokkens onpenensiercs BeIuyruHa 3apsjaa Ha atome?

Kak B meTone X10KKes onpeaensercs BeJIMunHa Mopsiika cBsizu?

Paccmorpute MO monekynbl OytaaueHa. PaccuuraiiTe mopsiaku CBs3eid B 3TOM MOJIEKYIIE.
[Touemy mnopsimox cBsizu C2—C3 ornmuen ot Hyns? Kak coriacyercss 3TOT pe3ysbTar C
9KCIIEPUMEHTAIBLHBIMU JAHHBIMU O JUIMHAX CBSI3ed B MoJieKyJe OyTaauneHa?

Kak B mMeronme XIokkemns ompenenseTcs WHISKC CBOOOJHOW BajeHTHOCTH? Paccuwmraiite
MHJIEKChl CBOOOJHON BaJ€HTHOCTH [UIsl YIJIEPOAHBIX aToMoB OyraaueHa. Kak momydeHHbII
PE3yNbTaT COoriacyeTcs ¢ JaHHBIMU O MIPOTEKAHWHU peakiuy OpoMUpoBaHus OyTaareHa?
Paccunraiite mo mertony XIOKKeNsl JHEPreTUYECKHE YPOBHU AJUIMIBHOW CHUCTEMBL. Yemy
paBHA 3HEPrus CBA3BIBAaHUS B AJUIMJIBHOM pajukaie? B aJUIMJIBHOM KaTHOHE? B aJUIMJIBHOM
annone? M3o0pasure HecBs3biBatoyo MO.

B pamkax merona XrOKKens pacCUUTAWTE paclpeleieHUe 3apsa0B B aJUIMIIBHOM KaTUOHE U
ATTMIIBHOM aHHOHE.

Haiigute o61iee perienue s SHEPTUM JTMHEHHBIX MOJIHEeHOB. Kak mpeacTaBuTh Moxy4eHHOe
pemenne rpaduuecku? PaccumTaiiTe SHEPrHIO JENOKAIM3alMN B MOJIEKYJIE OKTaTeTpacHa
CH;=CH-CH=CH-CH=CH-CH=CHs,.

Paccuuraiite sHepreTmyeckue ypOBHU MOJIEKYJIbl OeH3oia. Yemy paBHa dHeprus
JeJIOKAJIM3aliU B 3TOM MOJeKye?

Paccuuraiite 3HepreTHyecKkue YpOBHHM MOJIEKYJbl LUKIOOyTagueHa. YeMy paBHa 3HEprus
JEJIOKaIN3aluH B 3TOM MOJIEKyJe?

Ucnone3ys nuarpammbl @pocta A HUKIMYECKHUX IOJHUEHOB OOBSICHUTE TPABUIIO
apOMaTHUYHOCTH XIOKKEJIS.

[TpommmtocTpupyiite mpaBuio XIOKKens st cucteM ¢ N=1 (O6eH30J1, IUKIONEHTaANCHIII-
aHWOH, TPONWINN-KAaTHOH, a3yJIEH).

[IpMeHrMO 11 3TO MpaBWIIO 711 MOJIEKYJIbl HadTamuHa?

[Touemy HeapOMaTHUYHBI MOJICKYJIbI [IMKIOAeKaneHTaeHa (N=2) u 14-annynena (N=3)?

Kak paccmarpuBatoTcsi rerepoarombl B Meroae Xrookkena? Kakx BuIOM3MEHSIOTCS
JaroHaJIbHbIE 3J1€MEHTHI? Kak BUIOU3MEHSIIOTCS BHEAUATOHAIIBHBIE DJIIEMEHTHI?
Paccuuraiite sHepruto MoJekyibl (opManpieruaa no Metony Xrokkens. CpaBHUTE SHEPIHIO
T-CBsI3eM B ATUIICHE U (POpPMAJIbIAETHIE.

Kak pacnpenenena snekTpoHHas IJIOTHOCTH B MoJiekyne ¢opmanbpaeruaa? Kak uzmeHutcs
3JIEKTPOHHOE paclpeiesieHne IpU Mepexo/ie MOJIEKYIbl B BO30YX/I€HHOE COCTOsHuE ?
[Tokaxure, 4YTO MaTpulla COOCTBEHHBIX BEKTOPOB MOJEKYJIbl OyTaJueHa MPUBOJIUT
XIOKKEJIEBCKYIO MaTpuIly N Kk TuaroHaisHOMY BHIY.

IIpuMepHBbIii IepedyeHb BONPOCOB U 3aJaHUH K JK3aMeHY

Bonpocsr:

Perynapusie ¢ynkmun. KommiekcHo comnpsbkeHHble ¢GyHKuuu. HopmupoBaHHBIE (YHKINU.
OproroHanbHble QYHKITHH.

Omneparopel. Cymma omneparopoB. [IpousBenenue omeparopoB. OOpaTHbI — omepaTop.
KommytaTop.
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Jluneiinple omeparopsl. CoOCTBEeHHBbIE (QYHKIMM M COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO
orepaTopa. BeipoxxaenHsle coOcTBeHHBIE QYHKIMH. J[OKaKUTE, YTO MPOW3BOJIbHAS JIMHEHHAS
KOMOUWHAIMS BBIPOXKJICHHBIX COOCTBEHHBIX (DYHKIMI JTMHEHHOTO OomepaTopa TaKkKe SBISAETCS
ero cOOCTBEHHOM (PYyHKITMEH C TEM K€ COOCTBEHHBIM 3HAUCHUEM.

CamocomnpspkeHHble  oneparopbl.  Ilokaxkure, 4TO  omepaTop HUMIyJbca  SIBISIETCA
CaMOCOIIPSKEHHBIM.

TeopeMa 0 COOCTBEHHBIX 3HAUCHHIX CAMOCONPSIKEHHOTO OIEpaTopa.
Teopema 0 cOOCTBEHHBIX (PYHKIMSIX CAMOCONPSKEHHOTO ONepaTopa.

Teopembl, CBSI3BIBAIONINE CHUCTEMBI COOCTBEHHBIX (YHKIMH JByX OIEpPaTOpoB C
KOMMYTAlMOHHBIMHA OTHOLIEHUSIMU MEXK1Y HUMM.

Paznoxenne ¢ynknuit B psa. Ilpencrasnenue, 0asuc, mpencraButenu. OpTOroHaIbHBIE U
HOPMHPOBaHHbIE 0a3uCHbIE HAOOPHI. Y CI0BHE HOPMUPOBKHU BOJHOBOHN (YHKIIMHU, PA3/I0’KEHHON
B psin. Belpakenue s omnpeneneHus KodpdummeHTa Ci pasiokeHdus QYHKIUW Y B P 110
COOCTBEHHBIM (DYHKIMSAM (j CAMOCOIPSKEHHOTO OIlepaTopa.

[IpencraBinenue omeparopoB B MaTpu4yHoil ¢opme. Bung omneparopa B cOOCTBEHHOM
npezcrapiennu. Kak Oyner Beirsaets oneparop & B A npencrasienun, ecm [, £]=0?

ITonyuyure cranuonapHoe ypasHeHue lllpenunrepa, ucxons u3 ypaBHeHHs Makcsemia IUis
pacnpocTpaHeHusl CBETOBOM BOJIHBI. Kakoe nomnylienrue npu 3ToM MpUAETCS CleIaTh?

HOCTYJ'IaTBI KBaHTOBOfI MECXaHUKU. BepOﬂTHOCTHOC TOJIKOBAHHUC BOJ'IHOBOI71 (I)YHKI_[I/II/I. Hoquy
[w*wdr = 17

[Toctynatel kBanTOBOW MexaHWKH. Crioco0 OmMcaHus HAOMIONAEMBIX B KBAaHTOBOW MEXaHUKE
BennunH. Oneparopbl KOOPAMHATBHI, WUMIYJbCa, NOTEHUUAIBbHON 3Hepruu. CranmoHapHOE
ypaBHenue llpeaunrepa.

IlocTynaTel KBaHTOBOM MeXaHUKH. BO3MOXXHBIE 3HAaYeHUs, IOJIy4acMble IIPU U3MEPEHUHU
¢duznueckoil BenuuuHbl. TOUHOE U cpeiHee 3HaUeHHE.

[loctynatel kBaHTOBOM MexaHUKH. COOTHOILIEHHWE HEOINPEACIIEHHOCTEH KakK CIEJICTBHE
nocTynaToB. Teopema 0 COOCTBEHHBIX (PYHKITUAX KOMMYTHPYIOIIUX OTIEPATOPOB.

CootHoluleHue HeonpeaenaeHHoctel [ eitzenoepra.
YacTuna B NOTEHIUAIBHOM AIIKKE. TpexMepHbId Cilydai: pa3eleHUue IEPEMEHHBIX.

Yactuiia B NOTEHUHATbHOM sinuke. OJHOMEpHasi MOTEHLIMANbHAS sMa. ['paHUYHbBIE YCIIOBUSI.
KBaHnTOBaHue sHepruu.

Yactuna B noTeHUMaNbHOM smuke. OJHOMEpHas MOTEHIMalbHAs sIMa, KaueCTBEHHBIE
pe3ynbTaThl: Kak MeHseTcs pacCTOssHHE MEXIy YPOBHSAMH IO Mepe pocTta N? Kak mensercs
paccTosiHuE MEXJy YPOBHSAMH C YBEIMYEHMEM IIUPHUHBI sIMbI? Kak MeHsercs »Heprus
OCHOBHOT'O COCTOSIHUS IPH YMEHBIIEHUH IIUPUHBI SIMBI?

YacTuua B IOTEHUHAIBHOM sIIIUKE. TpeXMepHBIN Cilydail: BBIPOKICHUE YPOBHEM.

BonoponononoOueiii atom. IlocranoBka 3amaun. OTaeneHue TMEPEMEHHBIX, CBSI3aHHBIX C
JIBIKEHUEM sfep. PaszgeneHne NpOCTPAHCTBEHHBIX IMEpPEMEHHbIX. Buj namnacuaHa B
chepryecKux KOOpIMHATAX MOKHO TOJIYYHUTh Y IK3aMEHATOpA.

OHeprusi M KBaHTOBBIE 4YMCIa BOAOPOAONOJOOHBIX aTroMOB. Bua BOJHOBBIX (GyHKUIUH
BOJIOPOJIONIOOOHBIX aTOMOB. Pa3nuyHble criocoObl MpeICTaBIeHHs! paiabHOM 3aBUCHMOCTH.

OcHoBHasl TeopeMa BapHallMOHHOTO METO/1A.

OO6mas uaest BapualiOHHOTO MeToa. Bapuarmonnsiii meto Puta: hopmynupoBka 3amaqu.
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Bapuauvonsstiii Meron Putna: ot ypaBHenus lllpeaunrepa — Kk BEKOBOMY YPaBHEHUIO.

OcHoBHas nacsa TECOpUuu BOSMYHIGHHIZ. HCBOSMYHICHHaH CUCTEMA, BO3MYIICHHUEC, IIOIIPaBKH.
BBIBOI[ ypaBHeHI/Iﬁ JJI1 HAXOKACHUS IMOIIPAaBOK MEPBOTO U BTOPOT'O MMOPAJKOB.

Teopust BO3MyIllEHUH: oOImpezesieHue MOMPaBOK MEPBOrO MOpSJIKa K IHEPrMH B OTCYTCTBUE
BBIPOXK/ICHUSI.

Teopust BO3MYyIIEHUI: OIpeAeTeHHEe MOMPABOK IEPBOTO MOPSAIKAa K BOJIHOBOM (PYHKIHMH B
OTCYTCTBHE BBIPOKJICHUS.

Teopust BO3MyIIEHUI: oOINpeAeseHUe MOMPaBOK MEPBOr0 MOPAIKA K SHEPTUU IMPH HAIUYHU
BBIpOXKeHUsI. CHATHE BBIPOXKICHHUSL.

VYpasuenue Illpenunrepa mist momekynsl Bojopoxaa. [Ipubmmkenune bopha-Omnmenrelimepa.
OnektponHoe ypaBHenue llpenunrepa s MoseKysbl BOAOPO/IA.

Paccmorpenne monekynsl  Bojgopona 1o [laitinepy—JlonmoHy: 1ocTaHOBKa — 3aaauy,
HEBO3MYILIEHHAsl CHCTEMa, OIleparop BO3MyIIeHHs. Bua BomHOBOH ¢yHkumu. [IpuHIMD
TOKJIECTBEHHOCTH YaCTHLL.

Paccmotpenue monekynnsl Bogoposa o [aiitinepy—JIoHnoHy: BekoBoe ypaBHEHHE, GU3HUSCKUIT
CMBICTT BXOZSIIUX B HETO MHTETPAJIOB.

Paccmorpenne Monekynsl  Bomopona 1o [antnepy—JIOHIOHY: OCHOBHBIE PE3YJIBTATHI.
CuMMmeTpuyHas U aHTHUCUMMETPHUYHAsE IPOCTPAHCTBEHHbIE BOJHOBBIE (DYHKLIMH, 3aBUCUMOCTD
SHEPIrUH COOTBETCTBYIOLIUX COCTOSIHUM OT PACCTOSIHUS MEXAY SAPaMHU.

PaccmoTpenue mosekynbl Bogopoa no 'aiitinepy—Jlongony: yuer cnvna. [Ipunuun ITaynu.

[Tonstne cnuaa. BonmHoBast GyHKIMS CUCTEMBI TOXKAECTBEHHBIX YacTHIl. Bo30HBI U (pepMHOHBI.
[Tpunauun [Taynu. Onpenenurens CiaiTepa.

MowmenT uMnynbsca. Onepatop MoMeHTa uMmyiabsca. OnepaTop KBajapara yrJIoBOTO MOMEHTA.
Kommyrannonnsie cooTHomeHus. [loueMy npu HEHyIeBOW BEIMYMHE YIJIOBOTO MOMEHTA €ro
BEKTOp HE MOXKET OBITh HAIIPABIICH BJIOJb BBIZICIICHHON OCH Z7?

CHMHOBBIH MOMEHT 31ekTpoHa. CoOCTBEHHbIE (YHKIMU 1 coOCTBeHHbIE 3HaueHus € u €.

Matpuus! [Taynu. CiHOBBIE COCTOSIHUS CUCTEMBI ABYX 3JIEKTPOHOB.
Meton BC. BonnoBas ¢yHk1mst MosieKyiisl Bogopoaa B merozie BC.
Meton BC. Monekynst No, H,0, BeH,. BanenTaoe cocrosiauie aroma.

Meton BC. Konnenmus rubpunuzanuu. Konuenmus pesoHaHca. KaHoHHYecKHe CTPYKTYpBHI.
[TpaBuno Pymepa. MoHHBIE CTPYKTYPBI.

Merton XaprI/IZ OI(HOBHCKTPOHHOC HpI/I6HI/I)KeHI/IC, BHU/JI BOJIHOBOH (I)YHKI_II/II/I, BBIPAKCHUC IJIA
SHEPTHUH. MeToa caMOCOTrIacOBaHHOTO MOJIA.

[Tpubnmxenus meroga MO JIKAO.

PaccmoTrpenune monekynsl Bogopoaa mo merony MO JIKAO. Tlonstue opOutanu. DHEprus u
BU/I CBSI3BIBAIOIINX U pa3pbixiisitonmx MO.

PaccmoTpenune Mosiekysbl BOJOpo/ia: cpaBHEHUE pe3ysibTaToB MeTo0B MO u BC.

I'ereposaepHble  ABYyXaTOMHbIE MOJEKyJabl B Merone MO. 3aBUCHUMOCTb  DHEPIHH
B3aUMOJICUCTBUSL OT «PACCTOSHHUS) MEXAYy B3auMoaeucTByronuMu AO W TOJIAPHOCTH
oOpa3yromiencs: CBs3H.

BBenenue m-npuOiIMKeHUs Ha MpUMEpe MOJIEKYJbl ATHIIEHA: pasjelieHue oOuieil 3amauu Ha
MoJ3a/1a4M O G- U T-3JIEKTPOHAX.
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OcHOBHBIE NPUOTIDKEHUST MeToAa XIOKKes. PaccMOTpeHHe MOJEKynbl STHIEHA MO METOIy
XIOKKeEA.

PaccmoTpenue Mosiekyiibl OyTaaneHa 1o MeToly XIOKKelss. DHepruus AeI0KaIH3aIHH.

PaccMmoTpenue Mosekysnsl OyTaaueHa Mo METOAY XIOKKEINs. 3aps/bl Ha aToMaxX W TOPSIKH
CBA3EN.

Paccmorpenne ammnbHod  cuctembl  [CHp=CH-CH;] B pamkax wmetoma XIOKKes.
HecasassiBaromue MO. Pacnipenenenue 3aps/10B B AIIIMWIBHOM KaTUOHE U AJIJIMJIBHOM aHHOHE.

Juarpammel dpocta IS JIMHEWHBIX IIOJUCHOB. PaccumMTaTh 3HEPrHIO JIEOKAIU3allid B
monekyne okrarerpacia CH,=CH-CH=CH-CH=CH-CH=CHy,. (MoxHo Bocnons30oBaThcs [IK
9K3aMEHaTopa)

Juarpammsl @pocTa Juisi HTUKIWYECKUX MTOIUEHOB. ApomMaTuuHOCTh. [IpaBuiio Xrokkes.
PaccMmoTpeHnue MoJieKyibl HUKI00yTalueHa o MeToAy XIOKKess. AHTHAPOMAaTHUYHOCTb.
PaccmoTpenue MonekyIibl OeH3051a 110 METO Ly XIOKKeIs. APOMaTHYHOCTb.

BBeneHne rerepoaToOMOB B TEOpPHIO XIOKKels. PacrpeseneHue 3JIEKTPOHHOW IJIOTHOCTH B
moJekyie popmanpaeruga H,C=0.

Matpuunas ¢opma ypaBueHus lpenunrepa Ha mpumepe Mosekyiabl OyramueHa. [lokaxure,
YTO MaTpHIla COOCTBEHHBIX BEKTOPOB MPHBOIUT XIOKKEIEBCKYIO MaTpuily h K quaroHajipbHOMY
BUTTY.

[Tapamerpsl Metoma Xrokkens. BBenenue rerepoaTomMoB. Pasznmuunbie crmocoObl OLIEHKH
napameTpoB o u 3. Pacuimpennsiit Mmetos Xtokkens. [lomysmnuprueckre METOIbI.

3amaum:

2

KakoB pe3ynbrar aeicTBus oneparopa Ha QpyHKuuio Sin(ax)? Ha GpyHKIHIO COS(ax)?

2
d 5
dx °

Byner nmu ¢pyHkims C; Sin(ax) + €, cos(ax) coocTBeHHOM (QyHKIMEH onepaTopa

Jluneen mu oneparop Af (x) = f(x)?

Beruucnuts ri, y—|
Lox"" ]
Breraucnuts ri, x—l
Lox 7|
[ 8% 1

Berancants X
0X

Yactuia HaXOAUTCSI B COCTOSIHUM Y = 101 + Co(02 + €33 + ca(4 + c5P5, TAC (Oj — COOCTBEHHBIS
dbyHKIIMKM omepaTopa (HU3MUECKON BeTUYMHBI L (L€(pi =210, ). KakoBa BeposSITHOCTH TOTO, YTO

IpY U3MEPEHUH BeIHUUHBI L OyneT nosyueHo 3HaueHue Aq?

5
Beraucnure ¥ a 5, . 3amdimmre odIuee pemeHue s Y| a8, =

n=1 k

Ucnonb3ys marpuisl [aymnu, nokaxure, 4o $a = 2h’a .
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Hcnonw3yst ompenenurens Creiitepa, 3amuIITe BOJTHOBYIO (DYHKIMIO IS aTOMa JUTHS B
coctostHUM 1s22s1. YuTuTe, 4TO 25-31E€KTPOH MOXKET C pAaBHOM BEPOSITHOCTHIO UMETh KaK O, TaK
U [} ciiuH.

[Toxaxwure, 4To 1Ba 1s-3JIeKTpOHA aTOMA JIUTHS HE MOTYT UMETh OJIMHAKOBBIX CITMHOB.
[TokaxwuTe, 4TO s° — [[B*@)B*(2)$B(1)B(2)dr,dx, = 2h".

TToKaKHUTe, UTO ° = [ [p*(1)a*(2) B (1)a (2)dz,dx, = h’.

[Toctpoiite cxemy MO nnsa monekyinbl He,. [louemy Takasi Monekyna HeycroiuuBa? byner nu
ycroituns noH He,™?

[Toctpoiite cxemy MO mosekyiibl Np. KakoB nmopsiok cBsi3u B 3ToM MoJiekyiie? Kak nu3MeHuTcs
+
JUTMHA CBSI3M MPH 1iepexoze oT N k Ny ?

IToctpoiite cxemy MO monekynsl Oj. [louemy mosekyna kucinopona napamarautHa? Kakos
) +
HOPSIJIOK CBSI3U B 3T0M Mojiekyie? Kak n3meHnuTcs mimmHa cBs3u mpu nepexoje oT Oz k Oy ?

H3BecTHO, UTO SHEprus CBA3M yMeHblnaercs B psangy Ny > Oy > F, (225, 118 u 37 kkan/morns,
COOTBETCTBEHHO). OOBSCHUTE ATY 3aKOHOMEPHOCTb.

[Toctpoiite cxemy MO wmonekynsl LiH (I ;= 5,4 »B; [I1y= 13,6 3B). Kak pacnpenenena B
ATON MOJIEKYJIE AIEKTPOHHAS! INIOTHOCTh?

[Toctpoiite cxemy MO monekynsl HF (ITMg= 17,4 5B). Kak pacnpeznenena B 3Toif MoieKyse
AJIEKTPOHHAS TUIOTHOCTh?

Kakas u3 monekyn 6onee nomnspua: LiF unu HF? TTouemy?

3anummTe XIOKKEeJIEBCKUN ONPeIeTUTeNb sl MOJICKYJIbI TUPUIIHA.

3anumuTe XIOKKeIeBCKUI OnpeaenuTeNb sl MOJIEKYJIbl MTUPPOIIa.

3anummTe XIOKKEeJIEeBCKUH ONpeIeTuTeNh ISl MOJIEKYJIBI JUBHHUAIIOBOTO d(upa.
3anumuTe XIOKKEeIeBCKUI onpeaenuTens 11 MosieKybl akpoienHa CH,;=CH-CH=0.
3anumuTe XIOKKEIEBCKUI OpeeuTeNb Ui MOJISKYJIBI (pypaHa.

3anuImnTe XIOKKEICBCKHI OIPCACIIMTECIIb JIS1 MOJICKYJIbL Ha(l)TaJ'II/IHa.



HporpaMMa OLCHUBAHUS KOHTPOJIHUPYEMBIX KOMIIeTEeHIIHIi:

HaunmenoBanne
2
Tema unu paznen Kon nnnukaropa [Inanupyemslii . ocC
JMCITHILTHHEL KOMIIETEHINH pe3yabTar Hoxazater Kpurepui ouermsaiiz 3 4
TK A
1. OcHOBHEIE ATarbI UK OIIK-1.1 3HaTh: OCHOBHBIE dTanbl | 3HAET: MPOOIIEMEI, ¢ | Bmageer marepuanom, Temsr 1. YO
CTaHOBJICHUS] KBAHTOBOM MUK OIIK-4.3 U 3aKOHOMEPHOCTH pa3- | KoTopsiMu  crankuBaercsi | [Ipomen cobecenoBanue mo Teme.
TeopHun BUTHS KBAaHTOBOM Mexa- | Kiaccudeckass (U3UKa IpHU
HUKH, €€ OCHOBHBIC | OIMCAaHWUH TIOBE/ICHUSA
TIOJIO>KEHHST K METOIB, MHKPOOOBEKTOB, OCHOBHBIC
Buagerp:  dyHmameH- | 3Tambl M 3aKOHOMEPHOCTH
TIGHBIMH TIPENICTABIIC- | Pa3BUTHS KBAaHTOBOH
HUSIMA O  CTPOCHHH | MEXaHUKHU
aTOMHBIX M MOJIEKYIp-
HBIX CHCTEM M TIPHPOJIE
XUMUUYECKOH CBSI3H
2. MaTtematn4eckuii UK OIIK-1.2 3HaTh: OCHOBHBIC 3Tanbl | 3HAET: TEepMHHOJOTHIO U | Brameer matepuaiom, TeMbI 2. YO, K, ITP
anmnapat KBaHTOBOM UK OIIK-4.3 U 3aKOHOMEPHOCTH pa3- | OCHOBbI MareMaTuyeckoro | IIporien cobeceoBaHue MO TEME.
MEeXaHUKU BUTHS KBAaHTOBOW Mexa- | alapaTa KBaHTOBON MeXa- | BRIMOMHMI mHHCBMEHHYI0 paboTy
HUK{A, €€ OCHOBHBIE | HUKH. T1P-1.
TIOJIOXKEHHST K METOIBI; Ymeer: HaXOJNTh u
YMeTh: TONB30BAThCS | QHAIM3UPOBATH  PELICHUS 5
TIOHATHHHBIM M MaTeMa- | 0a30BBIX OTIEPaTOPHBIX g
THYECKMM  alllapaToM | ypaBHCHHH; BBITIOJHATH M
KBaHTOBOH  MEXaHHKH | HEOOXOIMMbBIE  MaTeMaTH-
IS UCCIIEIOBaHNA | YeCKHEe MPeoOpa3oBaHMUs.
NpOCTEHIINX KBAaHTOBBIX | Biaameer: 6a30BbIM MaTema-
CHCTEM; THYECKHM aIapaToM KBaH-
TOBOM MEXaHHKH; OCHOBaMU
pemeHus OTIePaTOPHBIX
ypaBHEHMH B  (PyHKIHO-
HQIBHOM W  MaTpUYHOM
IIpeJCTaBICHUN
3. Ioctynarsl 1 OCHOBHBIE HUJK OIIK-1.2 3HaTh: OCHOBHBIC 3Tanbl | 3HAET: OCHOBHBIE MOCTyia- | Braneer maTepuaiom, TeMsbl 3. YO, K, ITP
COOTHOILIEHHS KBAHTOBOM HUJK OIIK-4.3 U 3aKOHOMEPHOCTU pa3- | TbL HepensiTuBUCTCKOM | [Ipormren cobeceoBanue 1o Teme.
MEXaHUKU BUTHS KBAaHTOBOI MeXa- | KBAaHTOBOH MeXaHWKM W | BpImomHMI nHCHMEHHYIO pPaboTy
HUKH, €€ OCHOBHBIE | CIEICTBHS U3 HUX. [1P-2.
MOJIOKEHUS U METOJIBL;




HaumeHnoBanue

Tema wiu pazzgen Kon nnnukaropa [Inanupyemslit N oc?
JACIATUTHHBL KOMITETEHITUH pe3ynbTar Hoxasarem, Kpurepui oucnnsas 3 4
TK ITA
3. ITocTynaTel 1 OCHOBHBIE YMerb: 10JIB30BaThCA | YMeeT: CoOTHOCHUTD
COOTHOIIIEHHUST KBAHTOBOM MOHATUIHBIM U MaTeMa- | KOIIEHTareHCKYIO HHTEpIIpe-
MEXaHUKU TUYCCKUM  amlapaTtoM | TalMi0 KBaHTOBOW Mexa-
(mpomomxeHue) KBaHTOBON MEXaHUKH HUKA C  BEPOSTHOCTHBIM
OTHMCaHWEM MUKPOMHUPA;
Baageer: TeopeTuuecKUMHU
MIPEACTaBICHUSIMH 00 0CO-
OCHHOCTSX ONMCAaHHUS KBaH-
TOBBIX OOBEKTOB.
4, 3agaya 0 4acTHUIIE B UK OIIK-1.2 3HaTh: KadecTBEHHBIC | 3HAET: MMOCTAHOBKY 3a/1aud, | Biageer MarepuanioM, TeMHI 4. O, Kun, ITP
MTOTEHINATHHOM SIIIIUKE HUJIK OIIK-4.3 0COOCHHOCTH aHAIWUTH- | CIOco0 ee PemIeHns, OCHOB- | BrImomHmI mocTpoeHue rpadukon
YECKHX PEUICHHH YypaB- | HBIC Pe3yNIbTAThl U UX CB3b | YHEPTETHUCCKIX ypoBHeH u
Henus lllpenuarepa mis | ¢ SBICHUSMH XUMHYECKOTO | COOTBETCTBYIOIIMX BOJTHOBBIX
MIPOCTEUIIINX CUCTEM: 9KCICPUMECHTA. GyHKOHH C  HCHOJB30BaHUEM
YMerb: 10JB30BAaTLCS | YMeeT: COImocTaBuTh Kiac- | EXcel.
MOHATUMHBIM W MaTeMa- | cHieckoe W kBaHToBOe | [Ipomien cobeceqoBanue o Teme.
TUYECKUM  ammapaToM | ONMHCAHWE; KaueCTBEHHO | BBIMONHUI NHCHhMEHHYIO pPaboTy
KBaHTOBOM  MEXaHWKH | OIIGHHUTh BHJ crekrpa B | [1P-3.
JUTST HCCIIeIOBaHUS | ciydae Mmapaboindeckoro u
MPOCTEHININX KBAHTOBBIX | THUIMEPOOTMUECKOTO MOTEH-
CHUCTEM; nya’na.
Bnapeer: mpencraBicHHEM
0 JHCKPETHOM XapakTepe
CHEeKTpa Kak CJICICTBHUH
HAJIOXKCHUS TpaHUYHBIX
YCIIOBHH.
5. 3anaqa o UK OIIK-1.2 3HaTrh: KavecTBEHHbIC | 3HaeT: TeopeTHdeckue | Biameer MatepuanoM, TeMBbI 5. O, K, ITP
BOJIOPOJIOTIOTOOHOM aTOME MUK OIIK-4.3 0COOECHHOCTH AaHAJIWTH- | OCHOBBHI onucanus | BemonHun moctpoeHue rpadukoB

YECKUX PELIEHUI ypas-
HeHus llpeaunrepa pins
MPOCTEHIINX CUCTEM;

YMmerb: HCIONIB30BATh
TIOHATUMHBIA U MaTema-
TUYECKUI anmnapar
KBaHTOBOM  MEXaHUKHU
JUTSL UHTEpIpeTauil

CTPOEHUS aTOMa.
Ymeer: npoaHanu3upoBaTh
pacnpeneneHue  BIEKTPOH-
HOM IJIOTHOCTH B pa3iuy-
HBIX COCTOSTHHSIX.

Bnapeer: Teoperuueckumu
MIpPEACTaBICHUSAMU 0
CTPOEHUH aTOMa, €ro

paauaIbHbIX hyHKITIIA c
ucmons3oBanueM Excel.

[pomuren cobecegoBanue Mo TEMe.
BeimonHun  muchMEHHYIO paboTy
I1P-4.




HaumeHnoBanue

0C?

Tema mwn pasnfn Kon nnnukaropa [Inanupyemslit Tokasarens S S ——
JVICIUTITHHBI KOMITETEHIINN pe3ynbTar 3 4
TK A
JaHHBIX O CTPOCHHUM | PHEPIETHYECKOM CHEKTpE U
aTOMOB H MOJICKY, BU/I€ aTOMHBIX OpOUTaIEH.
Buagers:  ¢dynnamen-
TaJIBHBIMU IIpeACTaBIIe-
HUSMH O  CTPOCHUU
aTOMHBIX M MOJIEKYIp-
HBIX CHCTEM M TIPHPOJIE
XUMHUUYECKOH CBS3H
6. [TpubIMKEHHBIC METOIBI UK OIIK-1.2 3HaTh: BO3MOXXHOCTH U | 3HAeT: OCHOBBI METOJOB | Biageer MatepuanaoM, TeMbI 6. K, TP
pelleHns ypaBHEHHUS UK OIIK-3.1 TpaHUIBl NPUMEHUMOC- | mpuOmmkeHHoro pemenus | [Ipomen cobecenoBanue mo Teme.
Ipenunrepa UK OIIK-4.3 T XUMHYECKuX Teopuil; | ypaBHenus lllpenunrepa — | BeimomHun nuchMeHHBIE paOOTHI

OCHOBHBIC  NpHUOMIDKe- | Teopun  Bo3mymieHuit u | [IP-5 u ITP-6.
HUSI, UCTIONIB3yEMBbIC JUIS | BapHAllMOHHOTO METO/A.
OIMCAaHUA MHOTOXJICKT- | YMeeT: IIOCTPOUTh ypaBHe-
POHHBIX CHCTEM. nust TB nnst HeBBIpOXKIIEH-
YMeTh: TOJB30BATHCS | HOM CHCTEMBI M CHCTEMBI C
HNOHATHHHBIM M MaTeéMa- | BBIPOXKICHHEM,  3alucaTh
THYECKUM  almapaTtoM | OmepaTop BO3MYIICHHS U
KBaHTOBOM  MEXaHMKH | OIIGHUTh  TONPAaBKH K
IS HCCJICIOBAHUS | SHEPTHH; TOCTPOUTH BEKO-
MIPOCTEHIINX KBAHTOBBIX | BOE ypaBHEHHE.
cucTeM W WHTeprpera- | Biageer: 6a30BBIMH
LU JaHHBIX O CTPOCHUH | TPEIICTABICHUSIMHI 0
aTOMOB W MOJICKYT, MPUOMKEHHBIX ~ METo/ax
Buagers: HaBbIKaMu | pemieHust ypaBHeHus Ilpe-
KPUTHYECKOTO aHaju3a | JAUHrepa
XUMHUYECKOU JIATepa-
TYpBI

7. CucteMbl MHOTHX UK OIIK-1.1 3HaTh: OCHOBHBIC dTambl | 3HAeT: TPHUHIMUI TOXIAe- | Biageer MarepuanaoM, TEMHI 7. Ku, ITP

yactull. T0oX/IeCTBEeHHOCTh UK OIIK-1.2 u 3aKOHOMEPHOCTH | CTBEHHOCTH dHacTHll; ocHo- | [Ipomien cobeceqoBanue mo teme.
gacturl. CummeTpust HUJIK OIIK-4.3 pa3BuTHA KBAaHTOBOH | BBl TEOpHUH YIJIOBOTO MO- | Bemomnmn mmceMeHHYyIO paboty

BOJTHOBOH (pyHKITHH.

MEXaHUKHU, €€ OCHOBHBIE
MOJIOKEHHS ¥ METOJIBL;

YMers: HCHONB30BaTh
MOHATHHHBIA M MaTeMa-
TUYECKUH anmapar KBaH-

MEHTa; TIOHATHE CIIMHA;
CUMMETpUU BOJIHOBOI
(YHKIMM ¥ KBaHTOBOMEXa-
HHUYECKOE 00ocHOBaHUE
npunnuna [Maymu.

I1P-7.




HaumeHnoBanue

0C?

Tema mwn pasnfn Kon nnnukaropa [Inanupyemslit Tokasarens S S ——
JVICIUTITHHBI KOMITETEHIINN pe3ynbTar 3 4
TK A
TOBOM MEXaHUKH M | YMeeT: 3aIHcaThb aHTHCUM-
MHTEPIIPETANNH JaHHBIX | METPU30BAHHYIO BOJHOBYIO
O CTPOCHHH aTOMOB U | (YHKIHIO.
MOJIEKYL, Bnaneer: Teoperuueckumu
Buagers:  ¢yHnmameH- | mpencraBieHHsIMH 00 orpa-
TIBHBIMU TIPE/ACTaBle- | HUUCHUAX, HaJaraeMbIX Ha
HUSIMA O  CTPOCHHUH | BOJHOBYIO (DYHKIIMIO BCIIEJI-
aTOMHBIX M MOJEKYJAp- | CTBUE HEPa3TUIUMOCTH
HBIX CHCTEM W NPHUPOJE | HIEKTPOHOB.
XMMHUYECKOI CBA3U
8. PaccmoTpeHne MOJIEKyIIb MUK OIIK-3.1 3HaTh: BO3MOXHOCTH M | 3HaeT: OCHOBH MeTozaa | Bmameer maTepuanom, TeMsl 8. Ko, ITP
H, mo merony I'eitriepa- UK OIIK-4.3 TPAHULIBL IIPUMEHH- | BAJICHTHBIX cBsseif; | IIpomen cobecenoBanue Mo Teme.
Jlonnona. Teopust MOCTH XHMHYECKHX TE€O- | CYIIHOCTh  INpPHUOMIDKeHUS | BBIMOMHMI nNHCHMEHHYIO pPaboTy
HaIpaBJIEHHOW BaJ€HTHOM puii; ocHOBHBIe pubnn- | bopHa-OnmneHreiiMepa. I1P-8.
CBA3U JKEHHS, HCIIONIb3yeMble | YMeeT: OXapaKTepH30BaTh

JUISL ONKMCaHHsg MHOro- | oOpa3oBaHHE  JIBYXDJIEKT-
DJIEKTPOHHBIX CUCTEM. POHHOM BaJCHTHON CBA3U
Bnapers:  ¢yHDameH- | HA OCHOBE TEOPHUH BO3MY-
TalbHBIMU IIPEJCTaBiC- | LIEHUMH.
HUsIMH O  cTpoeHun | Biapgeer: TIOHATHSAMHU
aTOMHBIX M MOJeEKymsip- | meroga BC, wucnons3ye-
HBIX CHCTEM W NPHUPOJIE | MBIMH B  COBPEMEHHOH
XMMHUYECKOH CBSI3H; | TEOPETHYECKON XUMHUH
HaBbIKAMHM  KpUTH4Yec- | (rMOpuan3anys,  KaHOHH-
KOrO aHauu3a XMMHU4Yec- | ueckas CTIpPyKTypa, pe3o-
KOH JTUTEepaTypsl. HaHC U T.II).

9. Merox MO st UK OIIK-3.1 3HaTh: BO3MOXXHOCTH W | 3HAeT: OCHOBBI MeToaa | Biameer marepuanoM, TeMb 9. Ko, TTP

JIByXaTOMHBIX MOJICKYJ MUK OIIK-4.3 TpaHHIIBI npumenn- | MO; cymHocTs ogHO37eKT- | [Ipomren cobeceoBanue mo teme.

MOCTH XUMHUYECKUX T€O- | POHHOTO npuOIMKeHns, | BeIMomHEMT mHCBEMEHHYI0 paboTy

pHii; OCHOBHBIE MPHOIH-
KEHHS, HCIIOJIb3YEeMBIe
JUIL OINHMCaHUS MHOIO-
JNEKTPOHHBIX CUCTEM.

oburyto unero metoga CCII.
YMeer: 3amucaTh BEKOBOE
ypaBHEHHE U  aHTHCUM-
METPHU30BaHHYIO BOJHOBYIO
¢ynkuoo Juist cucremsl N
9JICKTPOHOB;

I1P-9




HaumeHnoBanue

Tema wiu pazzgen Kon nnnukaropa [Inanupyemslit . oc?
JMCITHTLTHHEI KOMIIETEHINH pe3ynbTar Hokasarers Kputepnit oueripaiia 3 4
TK A
9. Merox MO mns Bnagers:  ¢dyHDameH- | YMeeT: oOxapaKTepH30BaTh
JIByXaTOMHBIX MOJIEKYJI TalnbHBIMH NPEACTaBle- | IPOYHOCTh M MOJSIPHOCTD
(mpoomkeHne) HUSMH O  CTPOGHHUH | CBSI3M B JIByXaTOMHOH
aTOMHBIX M MOJEKYIAp- | MOJIEKYJIE.
HBIX CHCTeM M mpupojne | Baageer: MOHATUSIMU
XUMHYECKON cBsi3M; | Metona MO, HUCTOJIb3yeMBbI-
HaBBIKAMH  KpUTHYEC- | MU B COBpPEMEHHOU
KOTro aHajgu3a XMMudec- | Teoperudeckoit xumuu (MO
KOU JIUTEpaTypsbl. JIKAO, cBsa3bIBaOIINE H
PpaspBIXJSIIONINEe  opOHTay,
rpaarmgasle MO u T.10).
10. Metox MO st UK OIIK-1.2 3HaTh: BO3MOXXHOCTH ¥ | 3HaeT: OCHOBHBIC mpuOim- | Biageetr marepmanom, Temsr 9. K, O
MHOTOAaTOMHBIX MOJIEKYJT UK OIIK-3.1 TpaHULBl  [OPUMEHUMO- | JKEHHS MeToAa MO | Ilpomen cobecenoBaHue IO TEME.
UK OIIK-4.3 CTH XUMHYECKHMX Teo- | XIoKkkeis; oOmue pemrenust | [IpexctaBmnm  pacder  MOJEKYIBI

pHii; OCHOBHBIE MMPHOIH-
J)KEHUsl, UCIIOJIb3yEMbIE
IS ONHMCAHUS MHOIO-
3JIEKTPOHHBIX CUCTEM.

YMerh: HUCHONB30BATh
MOHATUHHBIA U MaTema-
TUYECKHUH anmnapaT KBaH-
TOBOM MEXaHUKH IS
HHTEpIpeTalil JaHHBIX
O CTPOCHHMUM aTOMOB U
MOJIEKYJ;,  OIpPEAEIIATh
CTPOEHHE COIPSAKEHHBIX
COCIMHEHUII B paMKax
NIPOCTEHIIEr0 BapHUaHTa

meroaa MO JIKAO.
Baagern:  QyHmameHn-
TaJIbHBIMH  TIPCIACTaBJIC-
HHUAMU (6] CTPOCHUU
aTOMHBIX M MOJIEKY-
JSIPHBIX ~ CUCTEM U
NPUPOAEC  XUMHUYECKOU
CBSI3H

JUIL COTIPSDKEHHBIX JIMHEH-
HbIX U IMUKIIMYCCKUX IIOJIU-
€HOB; 0COOEHHOCTH
BKJIFOUCHUA FeTepoaTOMOB B
TEOPHUI0 XIOKKEJIs.

YmMeer: 3anucaTh BEKOBOM

OIpCACINTCIIb W PCIIUTH
TOJTYYCHHBIC YpaBHCHUA,
paccuuTaTb OHEPIrUuro
MOJICKYIJIbI, 3apsabl Ha

aToMax M TOPSIKH CBS3CH.
Buaaneer: OCHOBaMH
mpoctoro merona MOX.

METOAOM XIOKKEIS ¢ MCIOIb30-

BanueM nporpammbl ORBIS.

YO — ycrsrii onpoc, Ki-komnoksuywm, [1P — nucemennas pabora, O — oT4eT 0 npakTuueckoi padore




Kpurepun oneHuBaHus pe3y1bTaTOB 00y4eHUsI:

@) meKywuti KOHMpPO.ib

BaxxHOII KOMIOHEHTOH TEKYIIEro KOHTPOJs ABISOTCS 9 mucbMeHHbIX padot (I1P), kaxkmas u3
KOTOPBIX BKJIIOYaeT 0a30BYI0 M pacHIMpeHHyI0 4acTd. IIP oueHuBaroTCs MO Cleayrolum
KpUTEPUSIM:

HeyoosemeopumenbHo — B 0a30BOI YaCTH JIOMYIIEHO 00JIee ABYX OIUOOK;
yoos1emeopumebHo — B 0a30BOM YaCTH JOMYIICHO | — 2 omuoKy;
Xopouio — 6a30Basi YACTh BBIOJIHEHA 0€3 OMMOOK;

omauyno — 0a30Bas dYacTh BBINOJHEHA O3 OIMMOOK, BBIITOJIHEHBI 3aJaHus
pacIIMPEHHON YaCTH.

0) IPOMEXXYTOYHAS ATTECTALUS - IK3AMEH

OTMmeTKa «omauuno» BBICTABIAETCS CTYIEHTY, €CIM: MaTepuan yCBOEH B IOJHOM
00BEME; CTYIEHT HMEET BCECTOPOHHEE, CHCTEMaTH4YeCKoe M TIyOOKOoe 3HaHue
y4yeOHOro  mpeAMeTa, BIaJAeeT HEOOXOIMMBIMH  YMEHUSIMM M HaBbIKaMH,
TEPMUHOJIOTHEN.

OTMeTKy «xopoui0o» TIOJy4aeT CTYAEHT, €CIM: B YCBOGHMM MaTepHhaja HMEITCs
HE3HAYUTENIbHbIE IPOOEIbI, U3JI0KEHUE MaTepraa HeJJOCTATOYHO CUCTEMAaTU3UPOBAHO,
OTJIE/IbHbIE YMEHUS U HaBBIKM HEJIOCTATOUYHO YCTOWYUBHI,

OTMmeTKa «yooenemeopumenbHo» CTaBUTCSA, €CIM B YCBOGHHMU MaTepualla MMEIOTCS
npoOenbl:  MaTepual H3Jlaraercs HE CHUCTEMaTHU3UpPOBAHO, OTIEJIbHBIE YMEHUs
HE/I0CTaTOYHO YCTONYMBBI, BBIBOJBI M OOOOIIEHUS apryMEHTHpPOBaHbI €i1a00, B HHUX
JIOIyCKAlOTCs OLIMOKHM, OCHOBHOE COJEpXKaHME MarepHuajga He YCBOGHO B IOJHOM
o0BEMeE.

OneHka «HeyooeemeopumenbHo» COOTBETCTBYET  (PparMEeHTapHOMY  3HAHUIO
npeaMeTa, HelpaBUIbHOMY OTBETY JIM00 OTCYTCTBHMIO OTBETA Ha BOIIPOC.

PazpaboTunkm:

npodeccop B.b. KoGriuen _
(3aHMMaemast TOJKHOCTB) (nHULIMATBL, (haMUITHS)

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeOoBanusimu PI'OC BO wu yuerom

pexomenaauuit [TOOIT no nHanpasnenuto u npoduito noarotroBku 04.03.01 — «Xumus».

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN Ka(l)ellpbl (I)PI3H‘-ICCKOI>1 1 KOJJIOMAHOM XUMHU

«8» nrons 2023 r.

o/
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[TpoTtokon Ne 6 WN.o. 3aB. kadenpoit 3 é o % / J1.b. Benpix /

Hacmoswas npoepamma, He moocem Ovimb 80cnpou3sedeHa HU 8 Kakou ¢hopme bOe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopul-paspabomuuxa npocpammol.



