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1. Heab 1 3a1a4u QM CHUNIMHBI
Heabro n3ydeHus aucuUIuinHbl «KBaHTOBAas MeXaHWKa M KBAHTOBAs XUMMSI»
ABIIAETCS O3HAKOMJIEHME CTYJEHTa C MACSIMH M METOJAMU KBAHTOBOM MEXAHUKU U
KBAHTOBOM _ XWUMHUM, COCTABJIAIONIMX  OCHOBHOM  TEOPETUYECKUM  (YyHIaMEHT
COBPEMEHHOU TEOPETUYECKON XUMUH.

3amavamMu QMCHUIINHBI SBIISIOTCS:

- popmupoBaHue 6a30BBIX MOHSATUN U MMOJX0/I0B KBAHTOBOM XUMMUH;

- (opMupoBaHME MPEJCTABICHUN O METOJAaX PACUYE€TOB MOJEKYJ, PaJUKaJoB,
HMOHOB U KJIACTEPOB;

- ¢opMHpoBaHHE TPEICTAaBICHUA 00 HHTEpHpeTalMd W  TpaHulax
MPUMEHUMOCTH MOJYUYECHHBIX PE3YyJIbTaTOB KOMIBIOTEPHBIX PACUETOB.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
JlucuumiamHa OTHOCHTCA K 0O0s3aTenabHOM dYacth bioka 1 «/lucuumianHbL
(Monmymnm)». st u3ydeHus: Kypca TpeOyroTCsl 3HaAHUS, MOJIYyYEHHbIE CTYJICHTaMU MNpU
m3ydyeHun gucuuiuinH: «Heopranmueckas xumus», «CTpoeHME  BEIIECTBa»,
«Dusuyeckass XUMUS.
[IpuoOpereHHbIe 3HAHUS B paMKax JaHHOW JUCHMIUIMHBI HEOOXOJIUMBI B
JalbHEMNIIEeM MpY MOATOTOBKE BBIITYCKHON KBAM(DPUKAIMOHHOM paObOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4eHUs M0 JUCHUIINHE

3.1 Ilnanupyemblie pe3yJbTaThbl 00yUeHHS MO I CIUIIHHE

Komnerenumusi, 3akpensiennas 3a nucuumiannoin 8 OXOII:

YK-1.CnocobeH ocymiecTBIsITh KPUTUUECKUN aHAINW3 TPOOJIEMHBIX CUTyaIui
Ha OCHOBE CHCTEMHOTO MOX0/1a, BEIpadaThIBaTh CTPATETHIO IEHCTBUH.

HNuaukaTopbl KOMIETEHIMA, 3aKPeNJIEHHBIX 3a qucuuniinaon B OXOII:

NYK-1.2.0npeoensiem, unmepnpemupyem u paudxicupyem uH@popmayuro,
mpebyemyro 01 peulenusi NOCMAasLeHHOU 3a0ayu.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUI

3HaTh:

31. TeopeTnueckue OCHOBBI KBAHTOBOW XHUMUH.

32[lonsiTME W TpaHULBI MPUMEHUMOCTH TEPMHUHOB BOJHOBas (QYHKIUS H
opOUTAIb.

YMerh:

V1. OueHuBaTh aJ€KBAaTHOCTHU U TPaHULl MPUMEHUMOCTH IOJIYUYEHHBIX
pE3yIbTaTOB.

Komnerenuusi, 3akpensieHHas 3a nucuuminaoin B OXOIT:

OIIK-4.CriocoObeH muaHupoBaTh pPaOOThl XMMHUYECKOW HAINpaBIECHHOCTH,
0o0pabaTpiBaTh W WHTEPHPETUPOBATH TOJIYUYCHHBIE PE3YJbTAaThl C HCIOJB30BAHUEM
TEOPETUYECKUX 3HAHUN M NPAKTUYECKUX HABBIKOB PELICHUS MATEMAaTHYECKUX H
dbuznyecKkux 3aaad.

HNuaaukaTopbl KOMIIETEHI UM, 3aKPEIVIEHHBIX 32 Aucuuimiinion B OXOII:

NOIIK-4.1.Mcnonvzyem 6azoevle 3Hauus 6 00O1acCmu MamemMamuku u Qu3uku
npuU NIAHUPOBAHUU PAOOM XUMUYECKOU HANPABIEHHOCTU.

Iloka3aTeu OneHMBAHUSA UHAMKATOPOB JOCTHKEHHSI KOMIIETEeHI[U I



3HaTh:

31. bazoBble NIPUHLIMIIBI pacyeTa FreOMETPUU U CBOWCTB MOJIEKYII.

Ymersb:

V1. IlpoBoauTth BEIOOp METOA pacyeTa CTPYKTYPbl U CBOMCTB.

NOIIK-4.3. Hnmepnpemupyem pe3yibmamsl XUMUYECKUX HAOIIOOEHUU C
UCNONb308aAHUEM PUSUUECKUX 3AKOHO8 U NPeOCMABIeHU.

IHoka3aTen oeHUBAHUSA HHAUKATOPOB A0CTHKEHUS KOMIIETEHIIUI

3HaTh:

31. ba3oBble MNPUHIMUIBI pacyeTra SHepreTuyeckux HP(EKTOB U SHEPrUH
AKTUBALMHU JIEMEHTAPHBIX PEAKLIUMN.

32  OCOOEHHOCTHM WHTEPHpPETAMA PE3yJbTaTOB pACYETOB C  IO3UIINH
COBPEMEHHBIX ITOHATUN O XUMHUYECKOU CBS3U.

Ymersb:

V1. IInannpoBaTh U MPOU3BOAUTH PACUET 3aJaHHBIX CBOMCTB.

VY2 IIpoBoaUTH BEIOOP METOJIa pacyeTa CTPYKTYpPbl U CBOUCTB.

3.2. TexHoJioruu, odecrneyuBaume popMupoBaHue KOMIETECHIMH
[IpoBeneHre JEKUMOHHBIX 3aHSTHI; BBINOJIHEHUE MPAKTHYECKUX pPadoT;
camMoCTOsITeNIbHas paboTa MoJi PyKOBOACTBOM IIPEINOAABATEIIS.

4. TpynoeMKOCTb JUCHUIIMHBI ¥ BUABI y4e0OHOU PadoThI
Tabnuna 1. Pacnpenenenue Tpy10eMKOCTH JUCITUIIIMHBI 110 BUJAM y4eOHOUM paboThI

Buja yueoHoii pa6oTbi 3aveTHbIE AkaneMu4yeckKme 4achbl
eIMHMIIbI
O0mast TPy10eMKOCTh THCIHUIIJIMHBI 2 72
AyauTtopHble 3aHATHS (BCEro) 60
B toM unce:
Jlexun 30
[Tpaktnueckue 3ansatus (113) 30
Jlaboparopusie padotsl (JIP) HE MPETYCMOTPEHBI
CamocrosiTesqibHast  pabdora  oOyvyaroumuxcs 12
(Bcero)
B toM uncre:
Kypcosas pabota HE MPeayCMOTPEHA
KypcoBoii npoekt HE MPelyCMOTPEH
PacueTHo-rpadmueckue padoThl HE MPEeayCMOTPEHBI
JpyTrre BUabI CaMOCTOSATENbHON paboThI:
- IOATOTOBKA K NPAKTHYECKUM 3aHITHIM 8
Texkymui KOHTPOJIb YCIEBAEMOCTH U 4
MIPOMEKYTOYHAsI aTTecTalus (3a4er)
Tekyumuii KOHTPOJIb YCIIEBAEMOCTHU U
HE TIPeAyCMOTPEH
IPOMEXYTOYHAs aTTecTalusl (9K3aMeH)
IIpakTH4yeckasi NOATOTOBKA NPHU peain3auuu 0
JUCIUIIMHBI (BCEro)




5. CTpykTypa M coaepxkanue JTUCHUILIHHbBI
5.1. CTpykTypa IUCHUIINHBI

Tabnuna 2. Moiynu AUCIUTUIMHBL, TPYJOEMKOCTh B Yacax M BUJIbI YueOHOM pabOThI

N Haumenosanue Tpyn-te Texunn IIpakTnu. JIa6. Cam.
MOIYJIS 4achl 3aHATUSL | TIPAKTUKYM pabota

1 BBCZ[GHI/IC; Llens u 3amauu 4 1 ) i 1
KBAaHTOBOU XWMHH
Kinaccuueckoe onucanue

2 | CTpYKTYpbI U JUHAMHUKHU 9 4 4 - 1
MOJIEKYJI
OCHOBHBIE TIOJIOKEHUS
KBAaHTOBOW MEXaHUKHU.

3 | MaremaTuyeckuii anmapar 6 3 2 - 1
KBAaHTOBOW MEXaHUKU. ATOM
BOJOpOAA

4 | MHOrO3J€KTPOHHBIE ATOMBI 5 4 - - 1

5 | Merons! pacuera MOJIEKYJI. 22 10 8 - 4
B3anmoneiicteus B

6 | monekynax. XuMu4eckas 7 2 4 - 1
CBSI3b
HeBanenTtHbie

7 | B3aumoneiicTBus B 9 2 6 - 1
MOJIEKYJISIPHBIX CHCTEMax

3 DJIEKTPOHHOE CTPOCHUE 3 ) i i 1
TBEPJIbIX TEJ

9 KBanToBas xumus } 7 ) 4 i 1
XUMUYECKUX PEAKITUN

Bcero Ha qUCUMIIMHY 72 30 30 - 12

5.2. CopepxxaHue TUCHMILIMHBI
MOJYJb 1 «<BBEJEHUE. IEJIb U 3AJAYU KBAHTOBOM XUMUWW»
[enp u 3amaum KBAaHTOBOM xuMuH. OCHOBHBIE ATallbl pPa3BUTHSI KBAHTOBOM
teopuu. KBanroBas teopus cBera [lnanka — DiHinTelina. Teopust bopa. KBanToBbie
yucina. CoorHomenue pae bpoitna. [lpunnun HeonmpenenenHoctu [eiizenbepra.
BonnoBas mexanuka Illpenunrepa. CTanMmoHapHOE M HECTALMOHAPHOE YpPAaBHEHUE
[Ipeaunrepa.

MOAYJb 2 «KITACCHYECKOE OIIMCAHUE CTPYKTYPbI U
JAUHAMUKHU MOJIEKY JD»

Knaccuueckoe omnucanue CTPYKTypbl M JIMHAMHKH MOJIEKYJd. MexaHudeckas
MOJIEIIb MOJIEKYJIbl. MOJIEKYIIIpHBIE CUCTEMBI.

MOJAYJb 3 «OCHOBHBIE TIOJIOXKEHHUSI KBAHTOBOU
MEXAHUKU.MATEMATHUYECKHU AIIIAPAT KBAHTOBOMU
MEXAHUKH. ATOM BOJOPO/JA»



OCHOBHBIE TIOJIOKEHHsSI KBAaHTOBOM MexaHuku. Omneparop. JIunelHble w
camMoconpspKeHHbIE (3pMUTOBBI) onepaTopbl. CoOCTBEHHbIE (PYHKIIMH U COOCTBEHHBIC
3HA4YEHUS OmNeEpaTopoB. MaTpuyHoe mpeacraBieHue onepatopos. baszuc. Onepartopsl
OCHOBHBIX (PU3MYECKHUX BEJIMYMUH.

Atom Bomopoaa. BonnoBble (yHkiuu. KantoBbie uncna. HopmupoBaHHbIE
npucoeMHEeHHble noyinHOMBI Jlexkanapa. Cdepuueckre rapMOHUKU. YTIJIOBBIE WIIU
MEXaHUYECKUE MOMEHTBl YaCTUL: OpOUTAIbHbIN, COOCTBEHHBIH U  IOJHBIMH.
Paguanbhpie  BonHOBbIE  (yHKUMU. PaauanbHele  (QYHKUMM — pacHpelesIeHUs.
KBanroBanue MomeHTa ummysbca. CoOCTBEHHbIE 3HAUEHUSI 1 COOCTBEHHBIE (DYHKIIMH.
Cnoxenue MmoMeHTOB. BekTopnas mozens. Teopema Bupuana.

MOAYJIb 4 «<MHOI'OQJIEKTPOHHBIE ATOMBID»

[lomnas »Heprus aroMa. BapHanvOHHBIM IPUHLHWI DPEIICHUS YpPaBHEHUS
[lIpennnrepa. Bapmanuvonnsli Meron Purma. OpHodnektpoHHass monens. Merton
CCII. Artomubie opb6utanu. OCT. Ilpunuun Ilaynmu. Merox Xaptpu-Poka
(OXD HXD,0XD-00). Meron Kona-lllema (orpaHuueHHBIA W HEOTPAHUYCHHBIHN).
O0ono4eyHas MozieIb aTOMa.

MOAVYJb 5 <METOJAbI PACYHETA MOJIEKY JI»

[Tpubmmxenue bopua-Onnenreitmepa. MO JIKAO. YpaBuenue Pyrana.

VY4YeT 31eKTPOHHOM KOppENsIMU B OpOMTANbHBIX MOJENSIX. PaznmokeHuwe 1o
koHpurypanusm. Teopus Bo3mymeHuir MeéEmrepa-Ilnecceta. Meton CBS3aHHBIX
KinactepoB. Merton BameHTHbIX cxeM. Meron Kona-lllema i  mosekyn
(mpubMmKeHne  JOKaJbHOW  IJIOTHOCTH, JIOKAIBHOW  CIHHUHOBOM  IUIOTHOCTH,
000011IeHHOE CTUHOBOE Pa3NIOKEHHE IIOTHOCTH). DYHKITMOHAIIBI TUIOTHOCTH.

Hesmmupuyeckass KBaHTOBas XUMHUSA. AHAIWTUYECKHE Oa3WCHBIC (DYHKITUH.
OCT, OI'T, COI'T. MuHuManbHbIi aTOMHBIA Oa3WCHBIH HaOOp. PacmmpeHHbIN
aTOMHBIA  OasucHbIE  Habop. Monekymsipapie  O6asucHbie  HaGopsl  [lorura,
KoppensiuonHo-coriacoBanibie  0a3ucHble HAO0Opbl. TOYHOCTH HEAIMIIUPUUECKUX
KBAaHTOBO-MEXaHUUYECKUX PACUETOB.

Nmnupudeckass kBaHToBass Xxumus. OCHOBHbIE TpuOmmkeHus. [Ipubnuxenue
HyneBoro nuddepenunanpHoro nepekpoiBanus (HJIT). Meroner TITTATL/1, TITTATT/2,
[IA/C;  YIiart, MYIiary/i, MUIAary2, MUIAry/3, 34rAri/i, 34IAll/C.
[IpeneOpexenue nByxaToMHBIM auddepeHmansubiM - niepekpbiBanueM (I,
MIIIIT). Metroast AM1 (Ayctunckas moaenb-1), PM3 u T.4.

Paznenenue curmMa- v mU-3JIEKTPOHOB. MU-3JIEKTPOHHOE MpHOIMKEHUE. MeToa
[Tapuzepa-Ilappa-Ilomna, Meton XroKkems.

[TporpammubiekoMiiekcbiOrca, GAUSSIANwuap.

MOJIYJb 6 «<B3AUMOJEACTBUSA B MOJIEKYJAX. XUMHUYECKASI
CBA3b»

Teopema o cunax. Teopema BupHuana. MonekynspHble OpOUTaNM W UX
knaccupukanusa. Cxembl oOpazoBanuss MO B TOMOSIIEPHBIX W TETEPOSACPHBIX
JBYXaTOMHBIX MOJeKyJaxX (KOppeIALHOHHbIE AvarpaMMbl). AHaJU3 3aCeIEeHHOCTH
opouraneil. JlepopmanvoHHas ~ 3JEKTPOHHAs  IUIOTHOCThb.  Jlokanmuzauus H



rudpuan3anus opouTaieid. XapakTepUCTUKU MOJIEKYJI 3aBUCSIINE OT paclpeieseHus
3apsaa. Dpdext Ana-Temnepa u cTpyKTypa MOJEKYII.

MOIVYJb 7 <HEBAJJEHTHBIE B3AUMOJIEUCTBUS. MOJIEKYJIBI U
MOJIEKYJISIPHBIE CUCTEMBbI»

MexMOJIeKyJIIpHbIC B3aUMOJICHCTBUS. MeTo CylepMoJIeKyiibl. MeTo Teopuun
Bo3myteHui. [ mubpuansie meroast KM/MM.

MOAVYJb 8 «QJEKTPOHHOE CTPOEHUE TBEPJBbIX TEJI»

OAHOPJEKTPOHHBIC BOJHOBBIE (YHKIUA B OECKOHEYHBIX TMEPUOAUYECCKUX
KpUCTaJJIaX. ODJIEKTPOH B IEPUOJUYECKOM II0JIe KpucTaimia. Meronsl pacuera
BOJTHOBBIX (YHKIIMA B KpucTauiax (OECKOHEUHBIH TEPHUOTUYECKUN KPUCTAILI,
KJIACTEPHbIE MOJICITU TBEPJBIX TEN).

MOJYJb 9 <KKBAHTOBAS XUMUA XUMHUYECKUX PEAKIIUI»

IlyTh peakuuu M KOOpAMHATAa PEaKUMHU HA IOTCHUUAIBHON MOBEPXHOCTU B
DJIEMEHTApHOM  aKT€  XMMHUYECKOM  pEeakLMH. IlepexomqHoe  COCTOSIHHME.
Koppensiunonnsie npasuina Bynsopna-Xodmana. Teopus rpaHUUHBIX OpOUTANIEH
OyKywu.

5.3. JIabopaTopHbie padoThI
Y4eOHBIM TJIaHOM JTA00paTOPHBIE pa0OTHI HE TIPETYCMOTPEHBI.

5.4. IlpakTHyeckue 3aHATUA

Tabnuna 3. Temaruka, hopma npakruueckux 3ausatuil (I13) u ux Tpy10eMKOCTh

ITo 7 i Ipyzo-
PAAKOBLIH HOMEP MOJLYILA. Henu IIprmepHast TeMaTnKa 3aHATHIE 1 GopMa UX | o\ oo
MPaKTUYECKUX 3aHATUN POBEACHUS
B Hacax
IToctynater  bopa. YucneHHble  pacueTsl
paamycoB  OOpPOBCKHUX  OpOWT, dSHEpruit
Mopnyas 1 OTHENbHBIX  COCTOSIHUH, IUINH ~ BOJIH
Heab: n3yyeHne OCHOBHBIX CIIEKTPAJIbHBIX IIEPEXO0B 2
IIOCTYJIaTOB KBAHTOBOW XUMUU ®opmyna ne bpoins ©  COOTHOLIEHHE
HEOoMpeeNeHHOCTe. PU3NYECKUI CMBICT U
IIPOCTEHIINE OLICHKH HAa UX OCHOBE
YacTuia B HOTCHIIMAIBHON sIMe
Moayan 2 l"apmonunyeckuit OCHUJUISITOP u 4
Ilean: U3yueHHE KIACCHICCKHUX nH(ppPaKpacHbIE CIIEKTPHI MOJICKYJI
croco0O0B OMMCAHUSI MOJIEKYJIbI XKecTkuii porarop




OCHOBHBIE OIEpaTOPbl KBAHTOBOW MEXaHUKU:
KOOpAMHATA, WMIIYJIbC, MOMEHT HWMILYJIbCA

(mepecTaHOBOYHBIE COOTHOILEHUS).
Moayas 3 l'amunbTOHMAH.
Hean: W3y4YCHHUE orepaTopoB | ATOMHBIC OpOUTAIIH. 2
KBAaHTOBOM MEXaHUKHU DJNEeKTpOHHBIE KOHQUIypalMd U  TEPMbI

aTOMOB.

Xumuyeckas TPaKTOBKa peLIeHni

OJIHOJIEKTPOHHBIX YPaBHEHHUU

PacueTHple cXeMBI KBAaHTOBOW XWMHUH B
npuommkennn MO JIKAO. Hesmmupuueckue
U TOJyIMIUPHUUECKUE pacyeThl. ba3ucHbie

11\14;’;3?" 4;153 et amexmomon | 1300Ps OCT-3T®, 6:31G%, 6-31G** w . |
o aTgMOB " ey p Meroapt HF/3-21G, HF/4-31G, HF/6-31G*,
p y MP2/6-31G*, MP3/6-31G* u T.11. KBauToBo-
MEXaHUYeCKHe Imporpammel. TOYHOCTH W
CKOPOCTh PacyeToB.
Moy 6.7 MonekynsapHbie opOuTay. Cxembl
I_Ie.mz" (,bOpMI/IpOBaHI/Ie HABLIKOB obpazoBanuss MO B TOMOSIEPHBIX H
) . reTepOSIEPHBIX JIBYXaTOMHBIX MOJIEKYJIax
aHajgu3a  CBOMCTB  MOJIEKYl W 10

(KoppenAluOHHBIE  JUarpaMMbl).  AHau3
3aceIeHHOCTU opOuTaei.
PacueTnl HEBaJICHTHBIX B3aMOJIENCTBUH.

KJIIaCTECPOB Ha OCHOBE pacucToB
KBaHTOBO-XMMHNYCCKHX ITaKCTOB

Monayab 9

Iess: GpopMUpOBaHNE HABBIKOB
pacyéra TepMOJAUHAMHUYECKUX
XapaKTePUCTUK XUMUYECKUX pEaKIUn

Pacuér TepMOAMHAMUYECKHUX XapaKTEPUCTUK
W DHEPrUd  aKTMBAlUU  DJIEMEHTApHBIX 4
XUMUYECKUX PEAKLIUN.

6. CamocrosiTesibHast padoTa 00y4alOMIUXCsl M TEKYLIUI KOHTPOJIb YCIIEBAEMOCTH
6.1. Ilestu camocTOATENBLHOM PA0OTHI

OCHOBHBIMHM LIEJISIMU  CaAMOCTOSITENIbHOM pabOThl CIIEHUANINCTOB  SIBJSETCS
¢dbopMupoBaHre CIOCOOHOCTENW K CaMOCTOSITEIbHOMY MO3HAHUIO U O0YUYEHUIO, TIOUCKY
JUTEpATyphl, 0000meHnI0, O(QOPMICHHI0O W  TPEICTABICHUIO  MOJYyYCHHBIX
pEe3yNbTaTOB, HMX KPUTHYECKOMY AaHAJIW3Y, IIOMCKY HOBBIX, PpAalMOHAJIBHBIX H
HEOPJMHAPHBIX PEIICHUN, apTyMEHTUPOBAHHOMY OTCTAHMBAHUIO CBOUX IPEIJIOKEHUM,
YMEHUH IMOATOTOBKY BBICTYIUIEHUN U BEICHUSA JUCKYCCHM.

Opranusanus 1 cojiep:;KaHue CaMOCTOATEIbHON PadoThI

CamocrosTenpHas padoTa 3aKII0YaeTCs B M3YUYCHHH OTJACIBHBIX TEM Kypca I10
3QJIAaHUIO TIPENoAaBaTelis 0 PEKOMEHAYEMOW UM y4eOHOM JuTepaType, B OJATOTOBKE
K MPAKTUYECKUM 3aHATUAM, K TEKyIIEMY KOHTPOJIIO YCIEBA€MOCTH M IIOJITOTOBKE K
3a4ery.

[Tocie BBOAHBIX JIEKIMH, B KOTOPBIX 0003HAYAETCS COJIEPHKAHUE NUCIUIUINHBI,
ee mpoOieMaTHKa W TMpaKTHUeCKas 3HAYMMOCTh, CTYJEHTaM BBIIAIOTCS 3aJaHus Ha
npakTudeckne 3aHATUSA. CTyIeHThl BBINOJHSIOT 3afaHuss B 4dacel CPC B TeueHue
ceMecTpa B COOTBETCTBHUU C OCBOCHHEM YYEOHBIX pa3/esioB. 3alluTa BHITTOJTHEHHBIX



3aJJaHA TPOU3BOJMUTCS IIO3TAIHO B Yachl MNPAKTHUYECKUX 3aHATUW. OlieHWBaHUE
OCYIIECTBIISIETCA IMYTEM YCTHOTO OIPOCa MPOBOAUTCS IO COACPHKAHUIO U KAYECTBY
BBITIOJTHEHHOTO 3a{aHUI.

7. YueOHO-MeTOAMYeCKOe U HHPOPMAIMOHHOE oOecrieyeHre JUCHUIINHbBI
7.1. OcHOBHas JIUTEPATYPA 110 JUCHHUILIHHE

1. HupenscoH, B.I'.KBanTOoBasg XuMHs: MOJIEKYJIbl, MOJIEKYJISIPHBIE CUCTEMBI U
TBEpJbIC Tena : yuyel. mocodue Jisi By30B 10 XUM.-T€XHOJI. HAMp. U CIICIl. : B COCTaBe
ydyeObHo-MeToiuueckoro komiiekca / B.I'. Lupenscon. - M. : BUHOM. JlaGopaTopus
sHanui, 2010. - 495 c. - (YueOHUK 1Jig BBICIICH IIKOJIBI). - bubauorp. B KoHIE TII. -
Tekcr : HenocpenctBeHHbIN. - ISBN 978-5-9963-0080-8 : 385 p. - (ID=81208-15)

2. bapanoBckuii, B.M.KBaHTOBas MexaHnka W KBaHTOBas XUMHS : yueO.
nocobue A BY30B IO XHMM. CIIEIl. : B COCTaBe y4eOHO-METOAMYECKOTO KOMIUIeKca /
B.W. bapanoBckuii. - M. : Axamemus, 2008. - 383 c. - (Bricuiee mpodeccrnonanpHOe
oOpaszoBanme. EctecTBeHHbie Hayku). - bubmmorp. : c. 379 - 380. - Tekcr :
HenocpeacTBeHHBIN. - [ISBN 978-5-7695-3961-9 : 379 p. 50 k. - (ID=75961-11)
3. EpmakoB, A. . KBanToBas Mexanuka u kBaHtoBas xumus. B 2 4. Hacts 1.
KBaHTOBas MexaHuKa : yueOHUK U TpakTUKyM Jyis By30B / A. V. EpmakoB. —
Mockga : U3patensctBo FOpaiit, 2025. — 183 ¢. — (Briciiee obpa3oBanue). —
ISBN 978-5-534-00127-3. — TekcT : 25iekTpoHHbIN // OOpa3oBarenpHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/562492 (mata obparmenus: 07.09.2022)
. - (ID=149890-0)

4. EpmaxoB, A. . KBantoBas mMexaHuka u kBaHTOBas xumusi. B 2 4. Yacte 2.

KBanToBas xumus : ydeOHUK U TpakTukyM st By3oB / A. M. EpmakoB. — Mockaa :
WznarensctBO HOpaiit, 20225. — 402 ¢. — (Bsicmee o6pazoanue). — ISBN 978-5-
534-00128-0. — Tekcr : smexktponHblii // OO6pasoBarenpHas miuatdopma FOpaiiT

[carit]. — URL: https://urait.ru/bcode/569423 (mata oOpamenus: 07.09.2022) . -
(ID=149891-0)

7.2. JIonoJIHUTEJIbHAS JIUTEPATYPA N0 AMCHUILIMHE

1. CrenanoB, H.®. KBanToBass MexaHUMKa MU KBAaHTOBas XUMHUS :@ YUEOHHK IS
XUM. (pak. yH-TOB : B cocTaBe yueOHO-MmeTouueckoro komiiekca / H.®@. Crenanos. -
Mockga : Mup, 2001 : MockoBckuit yH-T. - 520 c. : ui. - (TeopeT. OCHOBBI XUMUH)
(YMK-VY). - ISBN 5-03-003414-5 : 250 p. - (ID=7873-7)

2. EpmakoB, A.M.KBanTOBass MexaHuWKa M KBAHTOBas XUMHs : y4ued. mocoOue
st By3oB mo crer. BITO 020101.65 "Xumus" : B coctaBe y4eOHO-METOIUYECKOTO
komruiekca / A.W. Epmakos. - M. : FOpaiit, 2010. - 555 c. - (OcHoBsl Hayk) (YMK-VY).
- bubmuorp. : c. 508 - 516. - Tekct : HenocpeacTBeHubIi. - ISBN 978-5-9916-0587-8
(FOpaiit) : 528 p. 99 k. - (ID=82846-6)

3.  Kamnan, W.I'MexmonekymsapHble  B3aumoaeucteus.  Dusnueckas
MHTEPIIpeTalns, KOMIbIOTEPHBIEC pacueThl U MojebHbIe ToTeHuuansl / M.I'. Kamnan. -
M. : BUHOM, 2012. - 394 c. - Tekcr : HenocpeactBeHublid. - ISBN 978-5-94774-939-
7 : 440 p. - (ID=83539-15)

4. HonomaroB, M.}O. ®Du3uko-xuMHsi HaHOYACTHI] : y4yeOHOe MocoOue i
BYy30B : B cocTaBe yueOHo-Meroauueckoro komiuiekca / M.FO. Jlomomaros, P.3.



baxtuzun, M.M. Jlonomarosa. - 2-e¢ u3f., 101m. u nepepad. - Mocksa : FOpaiit, 2025. -
(Bricmiee o6pazoBanme) (YMK-VY). - Ob6pazoBarensHas miardopma FOpait. - Teker :
ANEKTPOHHBIN. - PexxuMm noctyna: mo moamucke. - Jlara o6pawmenus: 07.07.2022. -

ISBN 978-5-534-13077-5. - URL: https://urait.ru/bcode/566718 . - (ID=136308-0)
5. Hasmutaunos, P. I'. KBaHTOBasi MexaHUKa W KBAHTOBasi XUMHUs : y4eOHOE

nocobue / P. I'. Hasmutouunos, C. A. HoBukoBa. — Jlybna : ['ocymapcTBEHHBIM
yHuBepcuteT «Jyona», 2021. — 123 ¢. — ISBN 978-5-89847-631-1. — TekcrT :
ANEKTpOHHBIN //  Jlanb :  3JekTpoHHO-OMONMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/196986 (mara ob6pamenus: 07.09.2022). — Pexum

JOoCTyna: sl aBTOpu3. nmosb3oBareneil. - (ID=149892-0)

6. bypmuctpoBa, H. A. KBanToBasi MexaHuka W KBaHTOBas XMMHS : yueOHOE
nocoobue / H. A. bypmucrposa. — Capatos : CI'Y, 2020. — 68 c. — ISBN 978-5-292-
04636-3. — TekcT : anexTpoHHbIH // JlaHb : 35IeKTpOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/170586 (mara oOpamenus: 07.09.2022). — Pexum
JoCTyna: JJisi aBTopu3. nosib3zopareneil. - (ID=149893-0)

7. Kpamenunun, B. WM. KpanToBas XuMus M KBaHTOBas MEXaHUKa B
MPUMEHEHUH K 3ajauaM : yueOHoe nocodue / B. . Kpamenunun, E. I'. I'azenayp, JI.
B. Ky3pmuna. — Kemeposo : KemI'Y, 2012. — 56 c. — ISBN 978-5-8353-1298-6. —
Texkct : anexkrponHbiii / Jlanb : s3JeKTpoHHO-OMONMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/44352 (mara oOpamenus: 07.09.2022). — Pexum
JOCTyTa: JJIsl aBTOPH3. TTosb3oBateneil. - (ID=149894-0)

7.3. MeTonu4yecKkue MaTepHuaJibl
1. DK3aMEHAIMOHHBIE BOIIPOCHI IO TUCIHIUINHE PeepaTbHOT0 KOMIIOHEHTA
nukiaa OIIJI "KBaHToBas MexXaHMKa W KBaHTOBas XuMUs' Uil CTYJCHTOB
cnermanbHOocTH 020100 — Xwumust : B cocTaBe y4eOHO-METONUUYECKOTO KOMIUIEKCa /
Tsepckoii roc. TexH. yH-T, Kag. BTuX ; coct. A.B. Beikos. - Teps : TBI'TY, 2012. -

(VYMK-B). - CepBep. - Tekcr : oanekrponnbid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/89976. - (ID=89976-1)
2. PacummpenHoe onucanue JIEKUMOHHOTO Kypca "KBaHTOBas MeXaHHKa U

KBaHTOBass XuMus' Ui cTyleHToB crenranbHocTd 020100 - Xumus : B cocrase
y4eOHO-MEeTOIMUeCKOT0 KoMmILiekca / TBepckoit roc. TexH. yH-T, Kad. bTuX ; paspao.
A.B. beikos. - Teeps : TBI'TY, 2012. - (YMK-JI). - Cepgep. - TekcT : 37€KTpOHHBIH. -
0-00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/89949. - (1ID=89949-

D

3. [IpakTrueckue 3aHATHA 1O JUCHUIUIMHE (GeaepallbHOTO0 KOMIIOHEHTA
nukiaa OIIJI "KBaHToBas MexXaHMKa W KBaHTOBas XuMUs'' Uil CTYJCHTOB
cnermanbHocTu 020100 — Xwumust : B cocTaBe y4eOHO-METOJIMYECKOTO KoMIuiekca /
coctT. A.B. brikoB ; TBepckoii roc. TexH. yH-T, Kag. bTuX. - Teps : TBI'TY, 2012. -

(VMK-II). - CepBep. - Tekct : oamekrponssiid. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/89975. - (ID=89975-1)
4. V4yeOHO-METOANYECKNIT KOMIUIEKC IUCHUIUIMHBI O00S3aTEIbHOM 4YacTH

brnoka 1 "ucuumnuuel (Moaynu)""KBaHToBas MexaHMKa W KBaHTOBas XUMUs'.
Hanpasnenue noaroroBku cnenuanuctos 04.05.01 dynpamenTanbHas U NPUKIAIHAS
xumus. HampaBnenHocts (npodwib) — dapmaneBtudeckas xumus : OI'OC 3++ /



Tsepckoil roc. TexH. yH-T, Kad. buorexHonornu, XuMuu U CTaHAAPTU3ALMH ; COCT.
A.B. beikoB. - TBepp, 2024. - (YMK). - Texkcr : snekrponssiii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/89973 . - (ID=89973-1)

7.4. IlporpaMmMHoOe o0ecrievyeHue Mo JUCHUIINHE
Omnepanuonnas cucrema Microsoft Windows: munensum Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).
MicrosoftOffice 2007 Russian Academic: OPEN No Level: munen3us Ne
41902814.

7.5. Cnenuajau3upoBaHHbIe 0a3bl JaHHBIX, CIIPABOYHbIE CHCTEMBbI, 3JI€KTPOHHO-

0M0IMOTEeYHbIE CHCTEMbI, MPO(eccHoOHAIbHBbIE MOPTAJIbI B UHTEepHET
ObC u nmuuen3nonnbie pecypesl TBI'TY pasmenieHsr:

Pecypchr: https://lib.tstu.tver.ru/header/obr-res

OK TBI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlanp": https://e.lanbook.com/

ObC "Yuauepcurerckas Oubnuoreka onnaitn": https://www.biblioclub.ru/

OBbC «IPRBooksy: https://www.iprbookshop.ru/

DIIeKTpOHHAs oOpazoBarenbHas iatrgopma "FOpait" (BBC

«}Opaiit»): https://urait.ru/

Hayunas snekrponnas 6ubnuoreka eLIBRARY: https://elibrary.ru/

8. Nndopmarnmonnas cucrema "TEXHOPMATHUB" Kondurypauus "MAKCUMYM":
ceTeBas Bepcus (ToJ0Boe¢ OOHOBJICHHE): [HOPMATUBHO-TEXHHUECKUE, HOPMATUBHO-
npaBoBbie U pykoBogsiue nokyMmeHThl (I'OCTeo1, PJI, CHullel u np.]. Huck 1, 2, 3,
4. - M.:Texnopmatus, 2014. - (Jdoxymenranus nias npodeccuonanon). - CD. -
TekcT: asekTpoHHsIi. - 119600 p. — (105501-1)

9. baza maHHBIX y4eOHO-METOAMYECKUX KOMILIEKCOB: https://lib.tstu.tver.ru/header/
umk.html

S i

=

YMK pazmemiex:https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/89973

8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIHHbI

IIpn wn3ydyenun pucumiuiMHbl «KBaHTOBasg MexXaHWKa W KBAHTOBAs XHUMMS»
UCIIOJIb3YIOTCS COBPEMEHHbIE CpeACTBAa OOydYeHHUs, BO3MOXHAa JIEMOHCTpAIUs
JEKIIMOHHOTO Marepuajga C IOMOIIBI0 MPOEKTOpa. AyAUTOpHs Ui IPOBEICHUS
JICKIIMOHHBIX 3aHITHA, TPOBEICHUS 3alIUT U MPE3CHTAIUI KypCOBBIX pabOT OCHAIICHA
COBPEMEHHOW KOMITBPIOTEPHOW M O(PUCHOW TEXHHKOW, HEOOXOJUMBIM IMPOTPAMMHBIM
o0ecrieueHreM, dJIEKTPOHHBIMUA YUEOHBIMU MOCOOMSMHU M 3aKOHOAATEIbHO-IIPABOBOM
MOMCKOBOM CUCTEMOM, UMEIOIIMI BBIXO/I B INI00ANBHYIO CETh.

9. OueHOYHBbIE cpeacrBa OJjs NMpoBEIACHUSA HpOMe)KyTO‘IHOﬁ arTrecranmmmu

9.1. OueHouyHbIe cpeaCcTBA sl IPOBEACHUS IPOMEKYTOYHOH aTTeCTALUM B
¢popme 3x3ameHna
VY4eOHBIM MJIaHOM HK3aMEH M0 TUCHUIUIMHE HE MPEIyCMOTPEH.



9.2. OneHOYHBIE CPEACTBA VISl IPOBEACHHUS NPOMEKYTOYHOM aTTeCTAalMu B
¢opme 3auera

1. Bun npomexxyTouHOM aTTecTanuu B (hpopme 3a4eTa.

Bua npomMexyToYHOM aTTeCTaluy yCTaHABIMBACTCS IIPENOAABATEIIEM

0 pe3yJibTaTaM TEKYILIEro KOHTpOJIS 3HAHUMW WM yMeHuM, oOydaronierocs 0e3
JIOTIOJIHUTENbHBIX KOHTPOJIBHBIX UCIIBITAHUI;

[0 pe3yJIbTaTaM BBIMOJHEHUS JIOMOJTHUTEIBHOIO HWTOTOBOTO KOHTPOJIBHOIO
WCIIBITAHUS IPU HAIMYHUH Y CTYAEHTOB 3a10JKEHHOCTEN 110 TEKYIIEMY KOHTPOJIO.

2.Ilpyu TpPOMEXKYTOYHOH arTecTallud ©O€3 BBIMOJHEHUS JAOMOJIHUTEIBHOTO
UTOTOBOIO  KOHTPOJBHOTO HCIBITAHUS CTYACHTY B 00sA3aTEIbHOM TOpPSAKE
OINMCBIBAOTCS KPUTEPUU MPOCTABJICHUS 3a4ETA!

«3a4TEHO» - BBICTABJISETCS 00y4aroIeMycsl IIPU YCIOBUH BBIMOJIHEHUSI UM BCEX
KOHTPOJIBHBIX MEpONPHUATHI: MocenieHue Jekuuid B oObeMe He wMeHee 80%
KOHTaKTHOW palOOThl C MpernojaBaTeleM, BBIIOJIHEHUS M 3alllUThl 3aJaHUil Ha
PAKTUYECKUX 3aHATHSIX.

IIpr mpoMe)yTOYHOM aTTECTALUU C BBINOJHEHUEM 3aJaHUN TOINOJHUTEIBHOIO
UTOTOBOTO KOHTPOJIBHOTO HCIBITAaHUS CTYAEHTY BbIIAE€TCS OWJIET C BOINpOCaMHU U
3aJlayamu.

Uucno 3agaHuid 11 TOMOJIHUTEIBHOTO UTOMOBOTO KOHTPOJIBHOI'O MCHBITAHUS -
15.

Uucno BompocoB — 3 (2 Bompoca AJig KaTeropuu «3HaTh» W | Bompoc st
KaTETOPUU «YMETHY).

[TpompomxuTeabHOCTh — 60 MUHYT.

3. Illxana oLEeHMBaHUS IPOMEKYTOUYHOM aTTECTAMU — «3a4YTEHO», «HE
3a4TEHOY.

4. Kputepuu BBIIOJIHEHUS KOHTPOJIBHOT'O HCIIBITAHUS U YCIOBHS TPOCTABIICHHUS
3ayéra:

JUTSI KATETOPUU «3HAThY (OMHAPHBIA KPUTEPUT):

HMKe 0azoBoro - 0 6a;
0a30BbIl ypoBeHb — 1 Oasnia;

KpUTEPUH OLEHKM M €€ 3HaueHue g KaTeropuum «yMeTb» (OMHapHBIM
KPUTEPUI):

otrcyTcTBUE yMeHus — 0 6ai;
Hanuuue ymeHus — 1 6anna.

Kpurepun UTOroBOM OLIEHKH 3a 3a4€T:

«3a4TEHO» - MPU CyMMe OaIoB 2 Wi 3;

«HE 3a4TeHO» - Npu cymme OasuioB 0 win 1.

5. JIns IONOJIHUTENIBHOIO MTOTOBOTO KOHTPOJIBHOIO HMCIBITAHUS CTYACHTY B
00513aTeIbHOM MOPSAIKE MPETOCTABIISACTCS:

0aza 3aJaHMil, NpEeIHa3HAYCHHBIX Uil NPENbABICHHUS OOydaromemMycsi Ha
JOTMIOJTHUTEIBHOM UTOTOBOM KOHTPOJIBHOM HMCHBITAHMM (THIOBOW oOpaszel 3aJaHus
npusezeH B [Ipunoxenun);

METOJMYECKHE  MaTepuasbl, ONPENCISIOUMe MpPoUeAYpyY  MPOBEACHUS
JOTIOJTHUTENBHOTO UTOTOBOTO MCTIBITAHUS U MTPOCTABIICHUS 3a4€Ta.



6. 3agaHue BBINOJHAECTCS MMCBMEHHO U ¢ ucnons3oBanueM OBM. Ilpu orBete
Ha BONPOCHl 3a4yeTa JOIyCKACTCAd MCIOJIB30BAHME CIIPABOYHOIO MaTrepuana H
HEMPOTPaMMUPYEMOT0 KAJIBKYJISTOPA IPU PELIEHNH 3aa4.

7. IlepeyeHb BONPOCOB JAONOJHUTEILHOI0O HTOrOBOr0 KOHTPOJLHOIO
HCNbITAHUSA

1. Knaccuueckoe  omucanue  Mmousiekyibl.  [loTeHumanbHas — >Heprus
MOJIEKYJIBI.
2. [TpubnuxkeHne TrapMOHHYECKOTO OCIWIUIATOpa. ['apMoHHMYEcKoe U

AHTapMOHHUYCCKOC HpI/I6JII/I}K€HI/I€ IIpu pacCMOTPCHUU IIaPbI BSaHMOHCﬁCTBYIOHIHX
aTOMOB.

3. [Tpubnmxenue xECTKOro poraTopa.

4. Yacrtuna B NOTEHUUAIBHOM SIME.

3. OCHOBHBIE MOJIOKEHHSI KBAHTOBOM MEXAHUKH.

6. [TonsTne omeparopa B KBAaHTOBOM XMMHH. JPMHUTOB omneparop. Ero
cBoiicTBa. CrieKTp COOCTBEHHBIX 3HAUCHUN U MX (PU3MUECKUN CMBICT.

7. OmnepaTopbl OCHOBHBIX (DM3UYECKUX BEIIMUUH.

8. MuHUMaNbHBIN U paCIIMPEHHBIA ATOMHBIN 0a3UCHBIA HA0OpP.

0. OnuiuTte MoJIeKyJIspHbIe Oa3ucHbie HabopkI [lorma.

10.  OnuiuTe KOppeasUOHHO-COTIIACOBAHHbBIE Oa3UCHbBIE HAOOPBHI.

11. Onumure ananmutndeckue 6asucHeie Gpyukiuu. COI'T.

12.  Ilpunnun Heonpenenennocty I'eitzenbepra.

13.  Meroa caMmoCOraacOBaHHOTO MOJIS.

14.  Ilpubmmwxenue bopua-Onmnenreitmepa.

15. AToMHbIe OpOUTAIN U UX KIacCUpUKAITHS.

16. MomnexynsipHble OpOUTAIN U UX KIacCUpUKAITHS.

17. MonekynspHble OpOUTAIN U X KJIACCHUPHUKAIHS.

18.  Uurepdepenuus opoburaneil.

19. ®ysknus 'amunbroHa 1 ee GU3NYECKUN CMBICT.

20. JledbopmarvoHHast 3JIEKTPOHHAS TIJIOTHOCTb.

21. Hepapxust METOIOB B KBAHTOBOW XMMMUHU.

22.  Koppensius 3JIeKTpOHOB U CIOCOOBI €€ yuéra.

23.  Onumure CyNeprno3uIMOHHYI0 OIMOKY O0a3ucHOro Habopa. MeTojsl
YCTpPaHEHHS.

24.  Cuibl B MOJIEKYJIaX.

25. CramuonapHoe 1 HecTaumoHapHoe ypaBHeHue lIpeaunrepa.

26. Bapuanmonnslil npuHUuI penieHus ypasuenus Llpenunrepa.

27. Onuiurte 0JHOAIEKTPOHHYIO MOJENb.

28. BonHoBas QyHKIMS U TpeOOBaHUS, IPEABABISIEMbIC K HEH.

29. OpOutanpHOE ypaBHeHUE. PagnaibHast 4acTh BOJTHOBOU (DYHKITHH.

30. OpOutanbpHOE ypaBHEHHUE. YTJIOBas 9acTh BOJHOBOUW (PYHKITUH.

31.  Meron Xaprpu-®oka. Pynkuus Xaprpu u oneparop Poka. JloctonHcTsa
Y HEJOCTAaTKU METO/Ia.

32. OrpaHu4eHHBIN U HEOTPAHUYEHHBIA METO bl XapTpu-Doka.

33.  Meroa Kona-Illema. O6MeHHO-KOpPENISALIMOHHbBIE ()YHKIIMOHAIBI.

34. Teopema Bupuana.



35. Teopus Bo3mymienuii Mémnepa-IIneccera.

36. To4YHOCTH HEIMIUPHUYECKUX KBAHTOBO-MEXAHUUYECKUX PACUETOB.

37. ToO4YHOCTb MOJYAIMIUPUYECKUX KBAHTOBO-MEXAHMUECKUX PACUYETOB.

38. Metoa CBSI3aHHBIX KJIACTEPOB.

39. MeToa BaJIEHTHBIX CXEM.

40. Dddext Ana-Tamnepa u CTpyKTypa MOJICKYI.

41. OnAHOBIEKTPOHHBIE BOJTHOBBIC (DYHKIIMM B OECKOHEYHBIX MEPHOIUYECKUX
KpUCTAJLJIaX.

42. Metoasl pacyeTa BOJHOBBIX (DYHKIIMI B KpUCTaIIax

43. Teopema biioxa. @ynkuus binoxa.

44. KnactepHble MOJIENN TBEPIBIX TEIL.

45. Meroa cynepMoJIeKyIbl.

46. T'uOpuaHble METOABI KBAHTOBASI MEXaHUKA/MOJIEKYIIpHas MEXaHUKA.

47.  Xumudeckas )KECTKOCTb MOJIEKYJIBI.

[IpenogaBaresb UMEET MPABO IMOCIE MPOBEPKU MUCBMEHHBIX OTBETOB 33/1aBaTh
CTYJIEHTY B YCTHOM (popM€ YTOUHSIOLIME BOIPOCH B paMKax 3aJaHusi, BbIJAHHOTO
CTYJICHTY.

9.3.0neH04YHbIE CPpeACTBA Il IPOBEACHUS IPOMEKYTOYHOH aTTeCTALUN B
(opMe KypcoBOro nmpoeKkTa Wil KypcoBoil padoThbl
VY4eOHBIM IJIaHOM HE MPETYCMOTPEHHBI.

10. MeToauyeckue peKOMeHIAIMN 110 OPTraHU3aANMU U3YUeHUs] JUCITUTIIHHBI

CTyneHTsl Tiepel HadyajaoM U3YYeHHS TUCIUIUIMHBI 03HAKOMJICHBI C CHCTEMaMHU
KPEAUTHBIX SAWHHMII U OAJUThHO-PEUTHHTOBOM OIIEHKH.

CTyneHThl, W3ydYalolue IUCIUIUIMHY, O0O0ECIeYMBAIOTCS DIECKTPOHHBIMH
W3IaHUSAMH WM JOCTYIIOM K HHUM, YYEOHO-METOJAMYECKHMM KOMIUIEKCOM TIO
JTUCIUTUIMHE, BKITIOYAsi METOAMYECKUE YKA3aHUS K BBHITTOJIHEHUIO TIPAKTUYECKUX padoT,
BCEX BUJIOB CAMOCTOSTEIHHOMN pabOTHI.

B y4eOHbIli TmpollecC PEKOMEHIYETCSl BHEIpPEHHE CYOBEKT-CyObEeKTHOM
MEeJarOrMYeCKON TEXHOJIOTHH, TIPU KOTOPOW B PACTIMCAHWM KaXKJIOTO MPETOoIaBaTels
OTIpeIeIsIETCS. BpeMsI KOHCYJIBTAIM CTYJACHTOB TI0 3aKPETUICHHOMY 32 HUM MOJIYJIIO
JUCITUTUTIHBI.

11. BHeceHnue u3MEeHEHU U JONOJHEHUN B pa004yI0 NporpaMmy JMCHUILINHBI
Conepkanue pabouyuMx mOporpaMM JUCHUIUIMH  €XKEroJHO  OOHOBIISETCS
IPOTOKOJIAaMH 3acefaHuil kadeapbl 1o yTBepxkaeHHOW «llonokeHneM o CTpyKType,
coJiepKaHuu U oopmiieHnn pabodux MporpamMM AMCLMILIMH MO 00pa30oBaTEIbHBIM
nporpammamM, cootBercTByromuM DPI'OC BO ¢  yderom npodeccuoHaIbHBIX
CTaHAapTOB» (opMe.



punoxenue
MHWHOBPHAYKHU POCCHUN
denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE
yUpEeXJACHHUE BBICILIEr0 00pa30BaHUs

«TBepckoii rocyrapcTBeHHbIN TEXHHYECKH YHUBEPCUTET»
(TBI'TY)

Hanpasnenune noaroroBku cnenuanuctos 04.05.01 dynpamenTanbHas U NpUKIAIHAS
XUMUS

[Ipoduib — @apmarieBTHUECKAS XUMUS

Kadenpa buorexHonoruu, XuMuu 1 CTaHAapTU3ALNU

Hucunmuinaa « KBaHTOBass MEXaHMKA U KBAHTOBASI XUMUSD)

Cemectp 7

3AJAHME JJI1 JOITOJIHUTEJIBHOI'O UTOI'OBOI'O KOHTPOJBHOI'O
HUCIIBITAHUSA Ne 1

1. 3apanue 171 TpOBEPKH YpOBHS «3HaTh» — 0 uium 1 Oas:
[TonsiTue omeparopa B KBAaHTOBOW XMMHMHU. DPMHUTOB omneparop. Ero cBoiicTaa.
CriekTp cOOCTBEHHBIX 3HAUEHUN U UX (PUBMUYECKHUI CMBIC]I.

2. 3amaHue s MPOBEPKH YPOBHS «3HATh» — 0 mium 1 Oas:
Meron Xaprtpu-®oka. Oynkius Xaptpu u oneparop Poka. JlocromHcTBa U
HEJIOCTAaTKU METO/A.

3. 3amanue 71 IPOBEPKH YPOBHS «yMeTb» — 0 w1 6ar:

Onpenenure XUMUYECKYHO >KECTKOCTh JIBYXaTOMHOM MOJEKYJbl €CId OHa
obOnamaer cienyrommMu xapaktepuctukamu: sHeprus B3MO -14,0 »B, sueprus
HBMO -1,05 3B, nunonsssii Mmoment 0,04:10%° Kirm, [ummHa XuMudeckoi ceszu 1,13
A. Dueprus o6pazosanus Monekynsl -110,5 kJ[k/MOJb, CHIOBas KOHCTAHTA CBA3H
18.6.

Kpurepuu uToroBoii OeHKH 3a 3a4eT:
«3a4TEHO» - IIPU CyMMe 0aJuIoB 2 uiu 3;
«HE 3a4TeHO» - Ipu cymme OatoB 0 mu 1.

Cocrasutens: no11. kadeapsr BXC A.B. brikos

3aBenyromuii kadeapoit BXC M.T". Cynbman



