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l.He.]'[I/I H 3aJa91 0CBOCHUSA TUCHUIIJINHBI

b0 Kypca sBIISETCSA U3JI0KEHUE OCHOB KBAHTOBOM XMMUU — Pa3/iesia TEOPETUYECKOM XUMHUH, B
KOTOPOM CTPOEHHE W CBOWCTBA XWMMYECKUX COCIMHEHHH, HMX B3aUMOJEUCTBUS U IPEBpALICHUS
pacCMaTpuBaIOTCS HA OCHOBE IIPEJACTABICHWHM KBAaHTOBOM MEXAaHMKM M JKCIEPUMEHTAIBHO
YCTaHOBJICHHBIX 3aKOHOMEPHOCTEH, B TOM YHCJIE ONUCBHIBAEMBIX KJIACCHUYECKOW TEOPUEH XMMHUYECKOTO
ctpoenus. OIHO W3 HamboJiee BaXKHBIX €€ HANPABICHUN — U3yYEHUE JIEMEHTAPHBIX AKTOB XMMHUYECKHUX
MIPEBPALICHUH, BBIICISEMBIX B IIOCIEIHUE TObI OTAEIBHO KaK XUMHUYECKas JuHaMuKa. KBaHTOBas Xxumus
HCIIOJIb3YEeT MAaTEMAaTUYECKUI aIllapaT ¥ METOIbl KBAHTOBOW MEXaHUKH U ONIMCAHUS U pacdyeTa CBOMCTB
XUMUYECKUX COCIMHEHMM, HayuHasg C AaTOMOB M MPOCTEHIIMX MOJIEKYJ U KOHYas TAaKUMU
BBICOKOMOJIEKYJISIPHBIMU COEMHEHUSIMH, KaK, O€JIKM, U KOH/JIEHCUPOBAHHBIMU Cpe/laMU, B KOTOPBIX yXkKe
HEBO3MO)KHO paccMaTpHBaTh OT/IEIbHbIE HU3KOMOJIEKYIIIpHbIE (DparMeHTHI.

B nocnennue necstuiietusi, ocoOeHHO mociie BHeApeHuss DBM, KBaHTOBO-XUMUYECKUE PACUETHI
CTaJIi BaXHBIM JIEMEHTOM XMMHUYECKUX UCClieJoBaHUN. B cBsI3u ¢ 3TMM BO3HUKIA npoliemMa oOyueHus
XMUMHKOB JIUCHUIUIMHE «KBAHTOBAsi XUMUS» B 00beMe, MO3BOJISIONINM HE TOJBKO MPOU3BOJUTH PaCUEThI
MOJIEKYJI TI0 3aJaHHBIM CXeMaM, HO M TBOPYECKH HCIOJIb30BaTh B CBOEH pabOTe KOJIMUYECTBEHHBIE U
Ka4eCTBEHHBIC BBIBOJIbI KBAHTOBOW XUMHH.

3agaya  UCUUIUIMHBI — IO3HAKOMHUTb CTYICHTOB C OCHOBAMH KBAaHTOBOM MEXaHUKH H
KBAHTOBOM XMMHUHM B TOM MHHHUMAJIbHOM OOBEME, KOTOPBIA COBEPIICHHO HEOOXOAUM sl MOHUMAaHUS

COBPEMEHHOUW XUMUHU.

2. Mecto qucuurmunsl B ctpykrype OIIOIT BO

Huctununa «KBaHTOBask XuUMHs» SBJISCTCS JIUCHMIUIMHONM dYacTH (opMHUpyemash y4aCTHHUKAMHU
00pa3oBaTeNIbHBIX OTHOIICHHWH, Momyias "KBaHToBass xumusi. MOJIEKYJIbI, MOJICKYJISIDHBIE CHCTEMBI U
TBepAble Tena» broka 1 «/lucuuminHbel (MOIyJHM)» OCHOBHOM 0Opa3oBaTeNbHOM MPOTpaMMbl IO
HanpasieHuto noArotoBku 04.03.01 Xumus.
Nzyuenue nucrurunnbl «KBaHTOBas XUMHUs 0a3UpyeTcss Ha CyMMeE 3HAHHM, MOJyYeHHBIX CTY/IEHTaMU B
XO0JIe OCBOCHHUS CIeAylomuX aucuuruind: «Matematukay, «®Dusuka», «Heopranmdeckas XuMus»,
«AHanutuueckass Xumus», «CTpoeHue BELECTBAY.
Jlnst ocBOEHHUsSI JaHHOM JUCHUILIMHBIL, CTYIEHTBHI JOJKHBI BJIQJETh CIEAYIOIIUMH 3HAHUSMU: YMETh
BIIJIETh MaTeMaTHUeCKUM amnmapatoM uddepeHlnalbHOor0o W HHTErPajJbHOTO BBIUUCICHUS H
TEOPETUYECKUX OCHOB Kypca (DU3HKH, pa3/ie]ioB CTPOSHUE aTOMa, ONTHKU M KBAHTOBON MEXaHUKHU.
HMucuunnuna «KBaHTOBass XUMUS» SIBISETCS NPEALISCTBYIOUIEH I TaKMX AMCIHUIUIMH Kak:
«Konnonnnas xumusa»y, «BMCy», «Pusudyeckne MeTOAbl HCCIeNOBaHUA», «Du3nueckas XUMUI»,

«XHUMHYECKAs TEXHOJIOTHUS.



JlMCIMIIMHA TO3BOJIMT PACLUIMPUT TEOPETUYECKYIO NOAIOTOBKY 6aKalaBpa, MOJYYUThb
TeopeTU4YeCKHe 3HaHHUSA [IPU ONUCAaHUU 3JIEKTPOHHOTO CTPOEHUS MOJIEKY/IIPHBIX CUCTEM U
peakMOHHOM CIIOCOOHOCTH MOJIEKY L.

N3ydyeHne NaHHOM AMCLMILIMHBI HAIIPABJIEHO HA OCBOCHUE OOOOLIEHHBIX TPYIOBBIX
(YHKLIMHA.

3.TpeGoBanus Kk pe3yjibTaTaM OCBOCHHUS TUCIHUNIMHBI (MOXYJIA)

B coBokymHocTM ¢ gpyrumu  gucnuiuiiHamu  npodwis  «Heopranwyeckas XuMUS M XUMUS
KOOPAMHAIIMOHHBIX COEIMHEHMIT» auciuiuinHa «KBaHTOBass XWMHs» HampaBieHa Ha (OpMHUpPOBaHUE
cienyromux kommnereHuii B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no HampaBieHHIO MOATOTOBKU
04.03.01-Xumus (ypoBeHb OakamaBpuara)

MMpodeccuonanbubix komnerenuni (IIK) mo Bunam npodeccnonabHOM 1eATEIbHOCTH:

Hay4yHo-ucciienoBaresbckas, NeAarornyeckas 1esTeJIbHOCTb:
IKC-1.1 [Inanupyet OTACIbHBIC CTAANHN UCCIEIOBAHUS MPU Hajmuauu oobmiero miana HUP;
IIKC-1.2 ToTOBUT 3/IeMEHTHI JOKYMEHTAIMH, MPOEKTHI IJIAHOB M MPOTPaMM OTAENbHBIX 3TaloOB
HUP;

b

IKC-1.3. Beibupaer TeXHUYECKUE CPEACTBA U METO bl UCTIBITAHUN (M3 HAa0Opa MMEIOIITUXCS) TSt
peleHus nmocrapiieHHbIX 3ana4 HUP.
B pesynbTaTe nzydenus aucuuiuinHbl «KBaHTOBasS XUMUS» CTYJICHT JHOJIKEH:

-3HaTh OCHOBHBIC TNPHOMMKEHHWS KBAHTOBOW XUMHMHM M MPHUHIMIIBI METOJOB, HCIOIB3YEMbIX IIPH
pacuerax JIEeKTPOHHOH CTPYKTYpPBI, CTPOCHHUS U PEAKIIMOHHOM CITOCOOHOCTH XMMHUYECKUX COeTMHEHNH;

- YME€Tb HCII0Jb30BATh TeEOpeTH4YeCKHue MOJAeJH AJid 060CHOBaHMUS CTpoeHUud " peaKL[PIOHHOI;'I
CIIOCOOHOCTH BelecCTB pastqufI MNpUpOoAbI, IJIaHUPOBAHHUA CUHTETUYE€CKHUX pa60T

- BJIAA€Tb HaBbIKaMHU IPHMEHEHUA TEOPETHYECKHUX OCHOB TPAJUIIUOHHBIX U HOBBIX pPa3/ieJioB
XUMHHU IIPpH pelIeHUHn y‘{e6HbIX MW HAYYHbIX 3aa4 XUMHUYECKOH HaIllpaBJIEHHOCTH,

HaBbIKAMU TIOBBIIIEHUS 3HAUYMMOCTH cBoei Oynymeir mnpodeccun (IIC «llemaror
(memaroruyeckasi I€sITEILHOCTh B c(pepe MOMIKOILHOTO, HAaYaJIbHOTO 00IIEero, OCHOBHOIO
obmiero, cpemaHero oOmero oOpa3oBaHHs) (BOCIUTATENb, YUYWUTEIb)» YTBEPKIACHHBIN
npukazoM Muntpyna Poccum ot 18 oktabps 2013 1. N 5445 Td - A/01.6
O6menenarornueckass  Qynkmus, A/02.6 BocnurarensHas npestenpHOCcTh, A/03.6
PazBuBaromas nesrenbHOCTh, B/03.6 Ilemarormdeckass AesATEILHOCTh IO pPEATH3ALUH
MpOrpaMM OCHOBHOT'O M CPEAHETO 0OIIEro 00pa3oBaHus).

4. Coaep:xaHue U CTPYKTYpa JTUCUUILIUHBI (MOYJIs1)

Ta6muna 1. Coaeprkanue TUCHUTUIMHBI(MOAYJ) «KBaHTOBAsT XUMUS
Ne | HammenoBa Kon dopma
HHe pa3jeiia Coaep:xkanue pazaesia KOHTPOJHUPY | TEKYIEero
eMoil KOHTPOJISA
KOMIIETCHIIN
)|




IIpeamer N3nydyenue abCoOJIIOTHO yepHoro | [IKC-1.1; Tecruposa-
KBAHTOBOM . | TIKC-1.2; HHUE (T),
Tena,bopoBckas Mozens aroma, BHeHUM
MEXaHHUKH U ITKC-1.3 KOJUIOKBHY
KBaHTOBOW | porodddexr,I nnoresa Jlyn e M (K),
XUMUH. . . OCXKHBIM
Bpoitnsa,Oneparopsl. CoiicTBa Py
OcHoBHBIE KOHTPOJIb
JTalbI OIIEpPaTOpOB. CamocornpsKkeHHbIE (PK).
Pa3BUTHA
. onepaTopbl, COOCTBEHHbIE 3HA4YCHMUS.
KBAaHTOBOM
TeOpHH. CobctBennbie (yHkuuu. Teopembl o0
Marematuy
o COOCTBEHHBIX 3HAUEHUSX U COOCTBEHHBIX
ecKuil
anmapar ¢byHKIMAX,MaTpuyHOEe  TNpeACTaBlIeHUE
KBAHTOBOM
OTIepaToOpOB
MeXaHUuKH.
OcHoBHBIE OcHOBHBIE 3aKOHBI kBaHToBOM | IIKC-1.1; Tectuposa-
NnoCTyJaThl | MeXaHUKW,OnepaTtopbl  KOOPAWHAT U MRC-1.2; Hue (T),
y IHIEpATOD P IIKC-1.3 KOJUIOKBHY
KBaAHTOBOH | uMmyibca,OnepaTopsl MOMEHTA M (K),
PYOEKHBIT
MeXaHNKH. HMITyJIbCa
KOHTPOJIb
Omneparopbl | Oneparop  MOMEHTa  HMMyJlbCa B (PK)..
¢uznuecknx | chepuueckoit cUCTEME
BeJIMYMH KoopauHat,OnepaTop KMHETHYECKOU
sHepruun,OnepaTop KUHETUYECKON
SHepruu B cepuueckoi  cucreme
KOOpJUHAT
Omnepatop MOJIHOM
SHEPruu, IKCIIePUMEHTAILHBIC
JI0Ka3aTeNbCTBA CYIIECTBOBAHUE CIIMHA
anektpoHa. OnepaTopbl CIUHA
IBoTIOLMS [Ipunuun npuunHHoctd B kBaHTOBOM | [IKC-1.1; Tectupona-
COCTOSITHUH U [IKC-1.2; HUE (T),
MeXaHUKe, ypaBHEHUE
YPaBHeHHE ITKC-1.3 KOJUIOKBHY
Ipenunrep | llpennnrepa,CrannonapHoe ypaBHEHHE M (K),
a. Oe>KHBIN
[Ipeaunrepa Py
YpaBuenue KOHTPOJIb
HeNnpepbIBHO | YPaBHEHNE HENIPEPHIBHOCTU (PK).
CTH
TouHo CBobOoaHas yactuna,Yactumna B | [IKC-1.1; Tectupona-
pemiaembie . [MKC-1.2; HUE (T),
MIOTEHIIMAIILHON SIME
3aJauu IIKC-1.3 KOJUTIOKBUY
KBaHTOBOM | [loTeHIManbHbIN M (K),
MeXaHHuKH pYOEKHBIN




6apbep,l apMOHHUYECKHI OCIIMILIATOP KOHTPOJIb
(PK).
Yactuiia B Mmojie  MOTCHLIMAIBHBIX
cw,Yactuna B KYJOHOBCKOM  IIOJIE
anpa,CrieKTp ¥ BOJHOBBIC  (DYHKIHH
aToMa BoJopoJa
Mpudau | Teopuss Bozmymenuss npu otcyrcteum | [IKC-1.1; Tectuposa-
’KeHHbIe | BBIPOXKJCHUS, Teoprss BO3MYLIEHUS IIpU IKC-1.2; He (T),
p -1 0P yi P Kc-1.3 KOJUIOKBUY
METO/bl | HUINYMU  BBIPOXKJAEHUS, BapruanoHHbBIN M (K),
. pyOEeKHBIN
peleHusi | TPUHIKIL, BapraninoHHBIH TIPUHITHTT
KOHTPOITh
KBaHTOB | Putna (PK).
0-
MeXaHHY
€CKHUX
3aja4
Pacmensienn | Pacimieruienne sHepretudeckux yposHedt | [IKC-1.1; Tectupona-
e IMKC-1.2; HUE (T),
aToMa B J3JIEKTpUYEcKOM Tosie. Dddekt
JHepreTnyec IIKC-1.3 KOJJTIOKBUY
kux ypoBHeii | [IItapka,Paciienienne 3HepreTuyecKkux M (K),
aToma B . pyOSKHBIN
ypoBHEH  atoMa B TOCTOSIHHOM
NOCTOSIHHOM KOHTPOJIb
JJIeKTpHYec | MarHUTHOM noJie. Dddekt 3eemana (PK)..
KOM H
MATHUTHBIX
MOJIsSIX
Cucrema BounnHoBas byHKINS cuctemsl | [IKC-1.1; Tectuposa-
TOKIeCTBEH [IKC-1.2; HUE (T),
TOKJIECTBEHHBIX 4YacTull. DepMUOHBI U
HBIX YACTHII. IIKC-1.3 KOJUIOKBUY
YpaBHeHue | 0a30HbBI, AHTUCUMMETPU3ALNS BOTHOBOU M (K),
Hpenunre . OE>KHBIN
pei P ¢byHKMM, JleTepMUHAHTHBIH BUJ Py
a nas KOHTPOJIb
aTOMOB M BOJIHOBOM  ¢yHKuuu.  JlerepMHHAHT (PK).
MOJIeKY.I. .
¥ Creiirepa
Pasznenenne
3J1eKTPOHHO
ro
SIZICPHOTO
ABHKEHHUSI
CocrosiHue | ODnekrpoHHele , konebartenpHble u | [IKC-1.1; Tectuposa-
MOJIEKYJ H [MKC-1.2; HUE (T),
BpalaTeNbHble  COCTOSIHUSL ~ MOJIEKYII,
YPaBHeHHeE ITKC-1.3 KOJUIOKBHY
pennnrep | Ypasuenue lllpenunrepa mins atoMoB U M (K),




a 1A MoJIeKyJL, Pa3feiienue 3JIeKTpOHHOIO U pyOeXKHBIN
aTOMOB M N — KOHTPOJIb
MOJICKYJI. p (PK).
MeTox DneKTpoHHas SHEPrus CUCTEMBI
€aMoCorJaco
3IEKTPOHOB, DJIEKTPOHHBIE u
BAHHOI0
noJst OpOUTalIbHBIE  DHEPIMM  MOJIEKYNI C
Xaprpu-
pTp 3aKPBITHIMU o6ostoukamu,OouTaH
doka
Xaprpu-doka
9. | IlpenacraBae | MonekynspHsle obutanu kak jusennsle | [IKC-1.1; Tectuposa-
HHE . | IIKC-1.2; HUE (),
KOMOUHAINH 0a3UCHBIX byHKUMN
MOJIEKYJISIPH IKC-1.3 KOJIJIOKBUY
bIX (aTOMHBIX opOuTenei ),3aKpBITHIE M (K),
opouTasei B OEKHBIN
P 00051049k, OTKPBITHIE 000JI0UKH. Py
BHU/E KOHTPOJIb
JINHEHHBIX OrpaHn4eHHbIN METOJ Xaptpu- (PK).
KOMOMHAIHU
. ! ®doxka, OTKpHITHIE 000JI0UKH.
i aTOMHBIX
opoutaneii. | Heorpanumuennsli  Merony  XaprTpu-
Metoa
®oxka, Teopema Kynmanca
CCI, MO > copena By
JIKAO
10. | Kmacenpuka | OqHO3KCIOHEHIMATbHAS opoutans | [TIKC-1.1; Tectupona-
U . ., | IKC-1.2; HUE T
a CrneiitopoBckoro Ttuma, I()PEKTUBHBIN ’ (T),
KBaHTOBO- IIKC-1.3 KOJJIOKBUY
XMMHMYECKHX | 3apsaf anpa u SKpaHUPOBAHUE M (K),
MeTO/I0B 1 pPyOSKHBIN
AJIEKTPOHOB
0a3MCHBIX KOHTPOJIb
HabopoB Penakcanuss ~ opOuraneii,  basucHbie (PK).
dbyakuun. OyHkuu  CaedTepoOBCKOTO
tuna,basucueie  pynkun.  OyHKUUH
lNaycoa tumna,Knaccudukarus 6a3ucHbIx
HaObOpOB
11. | DnexkTponna | 3HaycHHE koppensauuonHnsix | [IKC-1.1; Tectuposa-
s1 [KC-1.2; HUE (T),
s dexToB, Tunbs KOPPEJSILIMOHHBIX
KOppeasiuus [IKC-1.3 KOJUJIOKBUY
s dekToB,MeToibl  ydeTa AIEKTPOHHOU M (K),
pPyOSKHBIN
KOPpEsLUn
KOHTPOJIb
Koppensuuonnsie METO/BI. (PK).
Kongurypanmnonsoe

B3auMoeiicteue, Koppensimonnoe




B3aUMO/JICHCTBHE. Merton TEOpUH
BO3MYILIEHHUS

12. | Meroxa OCHOBHBIE MOJIOKEHUS Mmerona | IIKC-1.1; Tectupona-
(bynkuona ¢byHKIMOHATA AIIEKTPOHHOU MRC-1.2; HHe (T),
Ja i P ITIKC-1.3 KOJUIOKBUY
3JIEKTPOHHO | IUIOTHOCTH,MeTon Kona- M (K),

# IJIOTHOCTH OCKHBIN
[[I>ma,KBanToBbIe MeTOABI MOHTE Kapna Py
KOHTPOJIb
(PK).

13. | Moayammup | OcHoBHBle 4YepThl mnoxyamnupuyeckoro | [TKC-1.1; Tectuposa-
rHecime metona,Hynepoe  muddepeHmuanbHOe MRC-1.2; me (T,
KBaHTOBO- o P [1IKC-1.3 KOJIJIOKBHY
xumuueckue | nepekpsiBanne. Meron ITITIATL, YIIIII, M (K),
MeTO/bI . OCKHBIN

A MIIIII.,PaciunpenHsit METOJX Py
KOHTPOJIb
Xrokkens,[Ipocroi METOJ (PK).
XIOKKeIsT, DTUIICH, alliil ¥ OyTaueH

14. | CummeTtpus IIKC-1.1; Tectuposa-
U cBoiictBo | Toueunsle  omepauuu  cummerpuun:a) | [IKC-1.2; HUE (),
MOJIEKYJI IIKC-1.3 KOJJIOKBUY

BpallleHHue BOKPYT OCH
M (K),
0) oTpakeHHe B INIOCKOCTH CUMMETPHHU pPYOEKHBIN
KOHTPOJIb
B) 3epKaJIbHO MMOBOPOTHOE
(PK).
npeoOpazoBaHue
I') ollepalyuy HHBEPCUH
Toueunsle rpynmbl CHUMMETPUM U HUX
IpecTaBICHUs
Knaccudukanus MOJIEKYJISIPHBIX
opbutaneili N0 CUMMETPUM U  HX
n3zoopaxkenus, Knaccupuxarus
JIEKTPOHHBIX COCTOSHHUM [0 CUMMETPHHU

15. | KBanToBo- [TpoGnemsl ocymecteienus | [IKC-1.1; Tecruposa-

XHMHU4YeCKoe [MKC-1.2; HUE (T),
KBAHTOBO-XUMHUYECKHX

MO/eJIMPOBA ITKC-1.3 KOJUIOKBUY

HHE KaK pacueToB.KBaHTOBO-XMMHUYECKHE M (K),

MeTOo/ PYOEKHBIN
pOTpamMMBbl

HCCJICOBAH KOHTPOJIb

usi (PK).

16. | Pacuersl Atomsbl 1 noHbl. Tunsl cBs3u 3nextpoHoB | [IKC-1.1; Tecruposa-
3JIEKTPOHHO [MKC-1.2; HUE (T),

B aTtoMax,Tepmbl aToMOB,NEKTPOHHBIE
ro CTpOeHUus! ITKC-1.3 KOJUIOKBHY
U CBOICTB sHepruu, OpOUTAIbHBIE SHEPTUU M (K),




aTOMOB H MonexkynsapHbIi HOH pyOeXKHBIN
MOJIEKY.JI KOHTPOJIb
BOJI0pOAa,l OMOSIIEpHBIE MOJIEKYJIbI (PK)
Monexkyia asora, I'ereposinepusie
MOJIEKYNbI, XapaKTepUCTUKA COCTOSHUS
aTOMOB B MOJIEKYJIE
17. | PeaknmonHa | Meton mnoBepxHocteit mnorenmuansuoi | [IKC-1.1; Tectupona-
i SHepruu, MeToa HHAEKCOB PEAKIIMOHHOM TKC-1.2; He (T),
CIOCO0HOCTH pri, P [IKC-1.3 KOJUIOKBUY
cnocobHoctH, [lapabonuueckas Mojenb M (K),
PYOEKHBIT
MIEPEXO/THOTO  COCTOSIHMSI U peakuus
KOHTPOJIb
paIvKaibHOIO OTPBIBA BOJOPOAA (PK).

Tabmuma 2. OOmas TpyAOEMKOCTb JUCHUIUIMHBI COCTAaBJISET 3 3ayeTHHIC €IUHUIIBI

(108uaca)

Bun paéorsl TpynoeMKOCTh YacoB/ 3a4eTHBIX
eTMHHII
5 cemecTp BCEro
OO6mast TpyI0€MKOCTh (B Yacax) 108 108
Konmaxkmmnan paboma (8 uacax) 56 56
Jlexuunm (JI) 28 28
[Ipaktuueckue 3ausarus (113) 28 28
Camocmosmenvhnan paboma (6 uacax) 25 25
CamocTosTenpHOE U3yYEHUE Pa3/IeiioB 19 19
Kontponbhas padota (K) 6 6
IToarotoBka u MPOXOXKJIECHUE IIPOMEKYTOUHOM 27 27
aTTeCTaIluu
Bua npomeskyTo4HOM aTTecTAllUH JK3amMeH

Tabmmna 3. JIeKuoHHbIE 3aHATUS

Ne

Tema
n/n




[IpeameT KBaHTOBOM MEXaHUKH M KBAHTOBOM XUMHHU. OCHOBHBIE 3TaIlbl Pa3BUTHUS
KBaHTOBOM Teopuu. MaTemMaTH4eCcKui anmapar KBAaHTOBOW MEXaHUKH.

2. |OcHOBHBIE IOCTYNATHI KBAHTOBOW MeXaHUKH. OnepaTopsl GU3NIECKUX BETHUUH.
DBouroIHs coctosinuid U ypaBHenue llIpenunrepa. YpaBHeHHE HEMPEPHIBHOCTH.

4. |TouHo pemiaeMble 3a/1a4M KBAHTOBOW MEXaHUKH.

5. |I[IpubnmkeHHBIE METO Bl PEIICHUSI KBAHTOBO-MEXaHUUYECKUX 33149

6. | Pacuieruienue sHEPreTHUECKMX YPOBHEH aTOMa B IMTOCTOSTHHOM 3JIEKTPUYECKOM U
MAarHUTHBIX TOJISIX.

7 |Cuctema TOXJIeCTBEHHBIX yacTull. Y paBHenue lllpenunrepa mist aTOMOB U MOJIEKYI.
Paznenenue 37eKTpOHHOTO | SIIEPHOTO JBUKEHUS.

8 |Cocrosinue Monekyn u ypaBaenue llIpenunrepa ajist aToMoB 1 MoJIeKyJ. MeTton
CaMOCOTJIaCOBAHHOTO N0Jis1 XapTpu - Doka

9 |IIpencraBieHue MOJICKYISIPHBIX OpOUTaseHi B BUJIE TMHEHHBIX KOMOWHAIIMNA aTOMHBIX
opoutaneit. Meron CCII, MO JIKAO.

10 |Knaccuduxaiys KBAHTOBO-XUMHUYECKHX METOJIOB M 0a3UCHBIX HAOOPOB

11 |DOnexkTpoHHAas KOppensuus

12 |Meron dbyHKIIMOHAA JIEKTPOHHOM MIIOTHOCTH

13 |{ITomysMnupudecKkue KBaHTOBO-XUMHYECKHUE METOIbI

14 |CumMeTpusi M CBOMCTBO MOJIEKYII

15 |KBaHTOBO-XMMHYECKOE MOJECTUPOBAHUE KAK METO UCCIEOBAHNUS

16 |Pacuerbl 35IEKTPOHHOIO CTPOECHHS U CBOMCTB aTOMOB U MOJIEKYJI

17 |PeaxuunoHHas criocOOHOCTH

Tabnuna 4. [IpakTuueckue 3aHATUSA

No
/1

Tema

MareMaTH4eCKUu arrapar KBAaHTOBOM MexaHHKH.OCHOBHbBIC MOCTYJIAaThI
KBaHTOBOM MEXaHUKH.

Oneparopsl GU3NYECKUX BETUUHH.

Ypasuenue lllpenunrepa. YpaBHeHHE HENPEPLIBHOCTH

Touno peIIacMbIC 3aaa19U KBAHTOBOM MEXaHUKH. BO,Z[OpO,Z[OHO,Z[O6HLIﬁ aToM.

DN || W

Teopust Bo3myIieHuit 1 BapuaunoHHblid Mmetoa. Db dexT Lltapka u
3eiimana.

(o)

Cnun QJICMCHTAPHBIX YaCTUI U CBA3AHHBIC C HUM MAIrHUTHBIC MOMCHTBI.

N

Cucrema MHOTHX JacCTHUII. Cucrema TOXACCTBCHHBIX YaCTHII.




8 VYpasuenue Hlpeaunrepa ajist aTOMOB U MOJIEKYIL.

9 OpnosnexTponHoe npubmmkenne. Meron Xaptpu-Doka.

10 [TonsiTue 0 MeToie KOH(PUTYPAITMOHHOTO B3aHMOICHCTBHSL.

11 MerToz BaJICHTHBIX CXEM.

12 [IpencraBieHre MONEKYIISIPHBIX OpOUTAJICH B BUJIE IMHEHHBIX KOMOMHAIINH
aATOMHBIX OpOHTAJICH.

13 Meton CCII, MO JIKAO.

14 VY4er cuMMeTpuH U SAEpHOM KOH(UTypaluy pu pacCMOTPEHUH
3JIEKTPOHHOM 3a]1a4M.

15 Knaccugukanum 31eKTpOHHBIX COCTOSIHUM MOJIEKYJT U KJlacCU (UKL
MOJIEKYJISIPHBIX OpOHUTaJIel IO CUMMETPHUHU.

16 I'uOpunnzauus u rudpuanbsie ooutanu. [loaysmnupruyeckue MeTO bl
KBAaHTOBOW XWUMUH.

17 CoBpeMeHHOE MTPorpaMMHOE 00eCTIeYeHIE KBAHTOBO-XUMUYECKUX
pacyueTos.

Tabmuma 5. CaMOoCTOSTEIbHOE U3YUEHUE PA3/ICIIOB TUCIIUILUTHHBI

Bormpockl, BBIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yUeHHE
1. | OpGuTanu-BoJHOBBIE (PYHKITMN

2. OCHOBBI METOJIOB pacyeTa CTPOCHUHU MOJIEKYII.
3. Hesmnepuueckue u mosiysMIepuueckue METOAbl pacueTa CTPOEHHS
MOJIEKYII

5. OueHoYHbIe MaTEPUAJIBI ISl TEKYLIET0 U PY0e:KHOT0 KOHTPOJIst
ycneBaeMocTH
U MPOMEKYTOUYHOM aTTecTauuu

KoneunsimMu pe3yiabTaTaM OCBOCHHUSA IIPOrpaMMbl AWCHHUILIMHBI SBJISAFOTCA C(l)OpMHpOBaHHBIe
KOTHUTHUBHBIC  JC€CKPUIITOPHI «3HAaTb», «KYMETB», «BJIaACTb», pacCiiiCaHHbIC 8(0) OTACIIbHBIM
KOMIICTCHLIMAM. (DOpMI/IpOBaHI/Ie 9THUX AECKPUIITOPOB MPOUCXOAUT B TCUCHHUEC BCEIro CEMECTpaA 110 3Taram
B paMKax pa3JIM4HOI'O BHUJa 3aHATUM U CAMOCTOSITEILHOM pa6OTBI.

B xone HU3YUCHUA JUCHUIINIMHBI IMPEAYCMATPUBAKOTCAH mekymuﬁ, pyﬁleCHblﬁ KOHmMpoO/ib U
npomesicymounas ammecmauus.

5.1.01eHO4YHbIe MAaTEPHAJBI JAJSl TEKYIIEr0o KOHTPOJIA. [[ens mekywe2o Konmpons —

OIICHKa pE3yJIbTAaTOB pa6OTBI B CECMCCTPC U obecneyeHne CBOGBpCMeHHOﬁ O6paTHOI>'I CBA3H, OJIA

KOPppCKIIMHU O6y‘ICHI/I$I, AKTHUBHU3alluH1 CaMOCTOSITEILHOMU pa6OTBI o6yqa}omeroc;1. O0BeKTOM

TCKYLICTO KOHTPOJIA  ABJAOTCA KOHKPCTU3HWPOBAHHBIC PE3YJIbTAThI O6y‘{eHI/I$I (y‘IC6HHe

,Z[OCTI/I)KCHI/IH) IO JUCHUIIIIMHE

Tekymuﬁ KormpoJ/ib yCIICBACMOCTHU o0ecreynBaeT OOCHUBAHUC XOJa OCBOCHHUA OUCIMIIIIMHBI
«KBaHnTOBassT XMMHS» M BKIIOYAaeT: OTBETHI Ha TCOPCTUYCCKHUEC BOIIPOCBHI Ha IIPAKTHYCCKOM 3aHATHUMH,
peHICHUC MPAKTUYCCKUX 3a4aY U BBIIIOJHCHUC 321,[[21HPII>1 Ha MNPAaKTUYCCKOM 3aHATHU, CAMOCTOSATCIIHEHOC
BBITIOJIHEHNE WHAWBHUIYaTbHBIX JOMAIHUX 33JaHUN (HallpUMep, pelIeHne 3a/1a4) ¢ OTYETOM (3alUTON) B
YCTaHOBHeHHLIﬁ CpPOK. OI_IGHKa KadyeCTBa IMOAIOTOBKHM HAa OCHOBAHHWHU BBIIIOJIHCHHBIX 3a,[[aHHfI BCIACTCA
npenoaaBaTcjiicM (C 06CY)KI[€HI/IGM pe3y.1'IBTaTOB), 0auIbl HAYKUCISIOTCS B 3aBHCHUMOCTH OT CJIO)KHOCTH
3adaHHusd.



5.1.1. Bonpocsl 1o TeMaM aucuMiInHbl «KBaHTOBasi XuMus»
KOHTpoJiupyembie komnetenuuu IK-3.

Tema 1. TlpenmMeT KBAHTOBOM MEXaHUKH M KBAHTOBOI XuMHU. OCHOBHbIE 3Tallbl Pa3BUTHS
KBAHTOBOM Teopuu. MaTeMaTHYeCKUI aNNapaT KBAHTOBOM MEXaHUKH.
N3myuenune abCOIFOTHO YEPHOTO Tea

1
2. bopoBckas MojenIb aTOMa
3. Buemmnnii porodrdpdexr
4. T'mnotesa Jlyn ne bpoiins
5. Omneparopsl. CBoiicTBa oniepatopoB. CaMOCONPsHKEHHBIE OTIEPATOPHI
6. CoOcrtBeHHble 3HaueHHs. CoOcTBeHHbIE (QYHKIUU. TeopeMbl 0 COOCTBEHHBIX 3HAUYEHUSAX U
COOCTBEHHBIX (DYHKIMSIX
7. MarpuuHoe npeaCcTaBIeHNE ONIEpaTOpPOB
Tema 2. OcHOBHBIE IOCTYJIATHI KBAHTOBOM MeXaHUKHU. Oneparopbl (pU3HYECKUX BeJIUYMH
1. OcHOBHBIE 3aKOHBI KBAHTOBOM MEXAHUKHU
Omneparopbl KOOPAWHAT U UMITYJIbCA
Oneparopbl MOMEHTa UMITYJIbCA

OrnepaTop MOMEHTA UMITYJIbCA B CHEPUUECKON CHCTEME KOOPIUHAT

2
3
4
5. OmnepaTop KHHETHYECKOW SHEPIUU
6. OrmepaTop KHHETUYECKON IHEPTUU B C(PeprUUECKON CUCTEME KOOPAUHAT
7. OmnepaTop MOJIHOM SHEPTUH.
8. DKcrepuMeHTalbHbIE I0Ka3aTeIbCTBA CYIIECTBOBAHUE CIIMHA IEKTpoHa. OnepaTopsl CIMHA
Tema 3. IBosonus cocrosinuii 1 ypasHenue Lllpennnrepa. YpaBHeHne HeNPepbIBHOCTH
1. IIpuHUMI OpUYUMHHOCTH B KBAHTOBOW MexaHuKe, ypaBHeHue [lpeaunrepa
2. CramuonapHoe ypaBHenue llpeaunrepa
3. VYpaBHeHHE HENPEPHIBHOCTH
Tema 4. TouyHo pemiaeMble 3aJa4M KBAHTOBOW MeXaHUKH
1. CoGOoxHasg yacTuia

Yacrtuna B MMOTEHIIUATLHOU sIMe

[ToTeHnmanbHbINA Oapbep

2

3

4. TapMOHHMYECKHI OCLHMILISATOP

5. Yacrtuna B moje NOTEHIIUAIbHBIX CUI

6. Yactuiia B KyJJOHOBCKOM MOJIE SApa

7. CrnekTp ¥ BOJHOBBIC ()YHKIIH aTOMa BOJIOPOa

Tema 5. [IpubnkeHHbIE METO/AbI PellIcHNS] KBAHTOBO-MEXaHNYECKHX 32124

1. TeOpI/Iﬂ BO3MYIICHUA ITPHU OTCYTCTBUH BBIPOKIACHUA



2.
3.
4.

Teopust BO3MYILIEHUS IPU HATUYHUH BBIPOKICHUS
BapuaunoHHbII IPUHITUTT

Bapuannonnsiii npuHiun Puria

Tema 6. Pacmenuienne 3HepreTMYeCKUX YPOBHel aTOMa B NMOCTOSTHHOM JJIEKTPUYECKOM H

MAardMTHBIX IMOJIAX

1.
2.

Pacmieruienue sHepreTHYecKUX ypoBHEH aroMa B alekTpudeckoM moste. Dddext [lrapka
Paciienyienne sHepreTHyecKux ypoBHEH aromMa B IOCTOSSHHOM MarHUTHOM 1nojie. OQQext

3eemaHna.

Tema 7. Cucrema ToXKIeCTBEHHBIX YacTull. YpaBHeHue Llpeaunrepa mjiss aTroMoB W MOJIEKYJI.

Paznenenune JICKTPOHHOI'0 U AACPHOI0 ABUKCHUSA

1.
2.
3.

BonHoBast pyHKIMS CUCTEMBI TOKIECTBEHHBIX YacThll. PepMUOHBI U OA30HBI
AHTHUCUMMETpHU3aLNsI BOTHOBOM (yHKINN

JleTepMuHAHTHBIN BU BOJIHOBOHM GyHKIMU. [leTepmunanT Crneitepa

Tema 8. CocrosiHue MoJiekyJ U ypaBHeHue lllpeaunrepa njsi aToMOB W MOJIEKYJ. MeTOJ

€CaMoOCOIJIaCOBAHHOIO 10JisA XapTpu-Doka

1
2
3
4,
5
6

DNEeKTPOHHBIE , KOJIeOaTeIbHbIE U BpaIllaTEIbHBIE COCTOSHUS MOJIEKYIL.
VYpasuenue Lllpeaunrepa s aToMOB U MOJIEKYIT

Pa3nenenue s1eKTPOHHOTO U SACPHOTO JIBUKEHHIMA

DNEeKTpOHHAs YHEPTHsl CUCTEMBI AIEKTPOHOB

DNEeKTPOHHBIE U OPOUTATILHBIE SHEPTUU MOJIEKYIT C 3aKPBITBIMU 000JI0YKaMU

O6utamm Xaprpu-Poka

Tema 9. IlpeacraB/ieHne MOJIEKYJIAPHBIX OpOUTAJIell B BUAE JIMHEHHBIX KOMOMHALMIA aTOMHBIX

opouTaueii. Merox CCII, MO JIKAO

1.

A

MounekynspHble 00UTaNM KaK JTUHEIHbIe KOMOWHAIMN 0a3uCHBIX (QYHKIMI (ATOMHBIX opOHUTaneit
3aKpeIThie 000JI0UKH

OtkpeiThie 060510ukH. OrpaHndyeHHslii Mmetoa Xaprpu-Poka

OtkpeiThie 060s10uku. Heorpannuennsiit Metoq Xaptpu-doxka

Teopema Kynmanca

Tema 10. Kinaccnpukanyusa KBaHTOBO-XHMHYECKHX METO/10B U 0a3MCHBIX HA0OpOB

1.

O,Z[HOSKCHOHCHI_[I/IEUIBHS.}I 0p6I/ITaJ'IB CHCﬁTOpOBCKOTO THIIA



2. DddexTUBHBIN 3aps AApa U SKPAaHUPOBAHUE ICKTPOHOB
3. Penakcamwms opburaneit
4. basucuHble pyHkimn. Oynkiuu CledTepoOBCKOTO THIIA
5. bazucuble pynkuuu. @ynkuuu ['aycosa Tuna
6. Kiaccuduxanus 6a3ucHbIX HAOOpPOB
Tema 11. Dy1eKTpPOHHASI KOppeIALUA
1. 3HaueHue KOppesALUOHHBIX 3 (HEKTOB
2. Tunsl KOpPEISIUOHHBIX 3P PEKTOB
3. Merop! yueTa 31eKTPOHHOM KOppensiuun
4. Koppensuuonnsie Metobl. KoHurypanronnoe B3auMoieiicTBre
5. KoppemauroHHoe B3aumoencTsue. Meto Teopun BO3MYIIECHUS
Tema 12. MeToa pyHKIMOHAIA 3JTEKTPOHHON MJIOTHOCTH
1. OcHOBHbIE MOJOXKEHUSI METOAA (PYHKIIMOHAJIA JIEKTPOHHOM MIIOTHOCTH
2. Meton Kouna-IlIrma
3. KgsanToBbie meToasl MonTe Kapna
Tema 13. IoayaMnupuyecKkrue KBAHTOBO-XMMUYECKHE METOIbI
OcCHOBHBIE YEPTHI MOJIYIMIINPUIECKOIO METOIA
Hynesoe nuddepennmanpaoe nepekpeianue. Meroxa TITTTT, YITIT, MITAIL.
Pacmmpennbiit MeTon XtOKKes

[Ipocroii MeTon XtoKKems

A

OtuieH, anui u Oyraauex
Tema 14. CummeTpusi ¥ CBOMCTBO MOJIEKY.JI
1. ToueuHsle oneparuu CUMMETPUHU
a) BpalleHHe BOKPYT OCU
0) oTpaxxeHHe B MJIOCKOCTU CHUMMETPUU
B) 3€pKaJIbHO IOBOPOTHOE MPE0Opa3oBaHue
T') omepaluu HHBEPCUU
2. ToveuHble TPYIIBI CAMMETPUH U UX MPEACTABICHUS
3. Knaccudukaius MOIEKyIIpHBIX OpOUTAJIEH 0 CUMMETPUHU U UX H300paKeHUS

4, KJ'IaCCI/I(I)I/IKaLII/ISI SJICKTPOHHBIX COCTOSIHUH 110 CUMMCTPUU

TemalS. KBaHTOBO-XHMHYECKOE MOJAEJIMPOBAHME KAK METO/ UCCJIeJ0BAHUS
1. TIpoOGneMbl OCYIIECTBICHHUS] KBAHTOBO-XUMHUYECKUX PACUETOB

2. KBaHTOBO-XMMHUYECKHE nporpamMmal



Tema 16. PacueTnl IJICKTPOHHOI'O CTPOCHUA U CBOIICTB aTOMOB H MOJIERYJI

1.

A S A o

ATOMBI ¥ MOHBI. TUIIBI CBA3U JIEKTPOHOB B aTOMax
Tepmbl aTOMOB

DNEeKTPOHHBIE SHEPTUU

OpOuTanbHbIe SJHEPTUU

MonexyisapHbII HOH BOIOpOJa

I'omosiiepHbIE MOJIEKYIIBI

Mognekyna a3ota

I'eTeposimepHbie MOJIEKYIIBI

XapaKTepI/ICTI/IKa COCTOSAHUA aTOMOB B MOJICKYJIC

Tema 17. Peakunonuasi cnocooOHOCThH

1.
2.
3.

Metoa nOBEpXHOCTEN MOTEHINAIBHON YHEPTUU
Metoa HHAEKCOB PeaKIIMOHHON CIIOCOOHOCTH

[TapaGonnueckas Mo/ieb IEPEXOAHOIO COCTOSTHUS M peakLus paluKaIbHOTO OTPhIBA BOJIOPOAA

Kpumepuu popmuposanus oyenok (ouenusanus) ycmuoco onpoca
YCTHBIN Onpoc SBJISICTCS OJHUM M3 OCHOBHBIX CIIOCOOOB y4uéTa 3HAHWH 0O0YyYaromerocs Io

muciuinHe « KBaHToBass xumusi ». Pa3BEpHYTHIH OTBET CTyJIEHTa JOJDKEH MPEIACTaBIATh COOOM
CBSI3HOE, JIOTHYECKH IIOCJIEI0BAaTEeIbHOE COOOICHHE Ha 3aJaHHYI0 TEMy, IOKa3bIBaTh €r0 yMEHHE
MIPUMEHSATH OTIPEACIICHHUS.

B pe3ynomame ycmnozo onpoca 3nanus, 00y4anouezoca O4eHUBarOmca no ciedyruieil wKae:

_om500___6 oann, CTaBUTCS, €CIIM 00YJAIOIIUNACS:

1) TmoJHO M3NaraeT U3y4eHHBIH MaTepual, Ta€T MPaBUIbLHOE ONPECIICHHOS KBAHTOBO-
XUMHUYECKUX MOHITHI;

2) oOHapyXHBaeT MOHUMaHHUE MaTepuaia, MOXET 000CHOBATH CBOU CYXICHUS, TPUMEHUTH
3HaHUS Ha MIPAKTUKE, MPUBECTH HEOOXOUMBIC IIPUMEPHI HE TOJIBKO 10 YUeOHUKY, HO U
CaMOCTOSTENLHO COCTABIIEHHEIE;

3) wu3naraer Marepual MocieA0BaTeIbHO U MPAaBUIBHO C TOYKU 3pEHUS HOPM HAY4YHOTO U
JTUTEPATYPHOTO SI3bIKA.
__om3004__ 6anna, craBUTCS, €CIU 00yJarOIIUIiCs TaET OTBET, YAOBIETBOPSAIONUINN TEM Ke

TpeOoBaHuUAM, 4TO | i Oana «1», Ho gomyckaer 1-2 ommOku, KOTOpPBIE caM K€ UCIPABIIAET, U 1-2
HEJ04ETa B COJIEPIKATEIILHON YacTH KBAHTOBO — XUMHUYECKON HAIIPaBJICHHOCTH , ITOCJIEI0BATEILHOCTH 1
SI3BIKOBOM O(POPMIICHUH U3TIaraeMoro.

Om 1002 banna, CTaBUTCS, €M 00yJaroIuiicss 0OHapy)KMBaeT 3HaHUE U IOHUMaHue

OCHOBHBIX IIOJIOJKEHHI TaHHOM TCMBI, HO:

1) wu3naraer Marepuas HEMOJIHO U JOMYCKAeT HETOUYHOCTH B OTPEAEICHUN TIOHATHIA;

2) He yMeeT JOCTaTOYHO ITyOOKO U J0Ka3aTelbHO 000CHOBATH CBOM CYXKAEHUS U MPUBECTU
CBOM IIPUMEDBI;

3) wu3naraeT Matepuall HermocCJIeA0BaTeILHO U JIOIYCKAeT OIIMOKH U B SI3bIKOBOM O(OPMIICHUH
U3JIaraeMoro.

0 6annos, craButcs, ecinu oOydaronuiicss 0OHapy)KMBaeT He3HaHUE OOJIbIIeH YacTH

COOTBCTCTBYIOIICTO pa3Jciia U3y4acMoOro Marcpuaia, 1011yCcKacT OIINOKH B (bOpMyJ'II/IpOBKaX KBAaHTOBO —
XUMHUYECKOMN HaITpaBJICHHOCTH .



Bamnel

«5-6 », « 3-4 », « 1-2 » MOT'YT CTaBUTBCS HE TOJBKO 34 €IMHOBPEMEHHBII

OTBECT, HO 1 3a paCCpCIIOTO‘IGHHBIf/'I BO BpCMCHH, T.C. 3a CYMMY OTBCTOB, JAHHLIX CTYJICHTOM Ha
MPOTAKCHHUU 3aHATHA
5.1.2.0cHoBHbIE MaTepHUaJb] ISl CAMOCTOATEIbHONH PadoThl 00y4arouerocs
(tunossble 3agaun)(koHTpoupyemble komnerenuun [MKC-1.1; ITIKC1.2; ITKC-1.3)
[lepedyenbp TUMOBBIX 3a4a4 JJIsi CAMOCTOSITEIBHOUW PabOThl CHOPMUPOBAH B COOTBETCTBUU C

TEMATHKON MPAKTUYECKUX 3aHATHI 10 JUCHUIUIMHE «KBaHTOBasK XUMHS».

3aoauu
Tema «OpOuTam — BoJIHOBbIE (PyHKIMU»

1.
2.

N oo s

8.

9.

10.
11.
12.
13.
14.

[louemy nosiBuIach KBaHTOBAsi MEXaHUKA?

Kak onuchIBaloT BOJIHOBBIE CBOMCTBAa AJIEKTPOMArHUTHBIX BOJIH WM TPOCTO BOJIH IO
KJIAaCCUYECKON MEXaHHUKe?

Kakue ecTb KOHKpETHbIE OSKCIIEPHUMEHTAIbHBIE JaHHbIE, KOTOpble HE OObICHAIOTCS
KJIACCUYECKOW MEXaHUKOU?

Kaxoit cMbICIHT J1s 9JIEKTPOHOB UMEET BOJIHOBAsST (DYHKITHSI COTJIACHO SKCIIEPUMEHTY?

MO3KHO 11 TOBOPUTH O TPAEKTOPUU JABHIKEHHSI SIIEKTPOHOB?

B xBaHTOBOI MEXaHHKE FOBOPSAT PO ONEPATOPHI, KaK UX MOHUMATh?

MoxHO JM HallTM MO CBOMCTBaM OMNEpaTopoB JBe (PU3NYECKHE BEJIMYMHBI, KOTOpHIE
OJIHOBPEMEHHO TOYHO H3MepsieTcs?

Kak youpatot Bpems B ypaBHeHue Lllpenunrepa u npespariarh ee B CTallMoOHapHOE?
VYpasuenue [lIpenunrepa cpaBeyiuBo 1151 JIFOOBIX AJIEKTPOHOB B JIFOOOM atome?

Kakue GbIBatoT aTOMHBIE OPOUTANIN U B YEM OHU Pa3IMYatoTCs?

Hackonbpko B mpoCcTpaHCTBE pacTSHYTHI aTOMBI OpOUTAIN ?

Kaxoii yrioBoit MOMEHT 3JIEKTpOHA aToMa BOJIOPOa CBS3aH C KBAHTOBBIMH urciaMu | u m?
Yto Takoe CIHH >IEKTpoHa?

Kaxk o6o3navaroT Tepm aroma?

Tema «OCHOBBI MeTO/1a pacyeTa, CTPOeHue MOJIEKYJD»

1. Kak pemaercst ayeKTpoHHOE cTalMoHapHoe ypaBHeHue lllpemunrepa myis aroma wim
MOJIEKYJIbL, T/I€ HU OJIMH, & HECKOJIBKO 3JIEKTPOHOB?

2. T'oBopsr, uTo Ay pacyera MOJIEKYJl B KBAHTOBOW XMMUH IOJIb3YIOTCS METOJOM XapTpH
®oxka Pyraana. A 4ro takoe meton Xaptpu?

3. B KBaHTOBOH XMMHH MCHOJIB3YIOT JIJISl pacuera CTPOCHUE MOJIEKYJ HE METOJ XapTpHu, a

Meroa XapTpu DOKKa, 4UeM OHU OTIUYAKOTCS?

Uto Takoe CIeHTEpOBCKUIA IETEPMUHAHT?

Yo u3 ceds npeacrasisier meroq MOJIKO?

Kakoii cambrii mpoctoit meron Xaptpu ®@okka Pyraana?

Uto u3 cebds mpencTabiisieT Y-cBsi3u, G-CBsI3U?

Kaxk cocuutarhb 37€KTpOHHYIO IJIOTHOCTh HA ATOMAX U CBS3X MOJIEKYJ?

G RO

Yacto TOBOPAT: «MOJIEKYJsIpHasi OpOMTallb oOsiagaeT cummerpueii». Uto u3 ceos
MPEJICTABIISCT MOHATHE «CUMMETPHSI»?

Tema «HesMmepuyeckue M TOJYIMIEPHYECKHE METOAbl pacyera CTPOEHHs
MOJIEKYJD»

1. Ha gem oCHOBaHBI HEIMIIEPHUUECKHE METO bl pacueTa CTPOCHHUS MOJICKYJI?

2. Yrto Takoe Fyy, S w?

3. Kak BBIIISAUT BBIPAKCHUE ISl DHEPrMU, €CJIM HMMEEM 3aHSThIC HACTOSIIHE



MOJICKYJISIpHBIE OPOUTAIN WIIM MOJIEKYJsipHAs OpOUTAIb B BUJE TMHEHHON KOMOUHAIIMN
0a3uCHBIX QYHKIUIT?

Kakumu metonamu mpubimkeHHo pemaet ypaBHenue Xaptpu ®okka Pyraana?

UYro u3 cedst mpecTaBIsieT BapuallMOHHBINA METOT?

Kak nonumars MeTos Teopun BO3MYIIEHUMN ?

N w ok

Ecin B Mojekyne HEUeTHOE YMCIO 3JIEKTPOHOB, TO TOBOPAT IPO OTKPBITYIO

AIIEKTPOHHYIO0 00070uKy. Kakoe pemraer ypaBHEHHE ISl OTIPENICIICHUS CTPOSHUS TaKOM

MOJIEKYJIbI?

8. Uem HX® ortnnuaercs OXD?

9. Kak BpIOMparoT 6a3ucHbIe aTOMHbIE (PYHKIIUU JIJIsl HEAMIIPUUECKUX PACUETOB?

10. B yeM mnpeuMyIiecTBO HCHOJb30BAHUS B pacyeTax raycCOBBIX (YHKIMH BMECTO
CIIEUTEPOBCKUX?

11. Kakue ucronb3yroT rayccoBbie 0a3uchl?

12. 3adueM HY)KHO YUUTBIBATH JIEKTPOHHYIO KOPPEISIUIO?

13. Kakue MeTo/pl yueTa YIUTHIBAIOT AIEKTPOHHYIO KOPPEISIUI0?

14. MeTto KOH(GUTYPAIIMOHHOTO B3aUMOICHCTBHUS YTO 3HAYUT?

15. B ueM ocoOeHHOCTh MeTO1a (PYHKI[MOHANA TUIOTHOCTU?

16. Kakue ecTb MOIySMIUPUYECKUE METOBI?

17. Yro u3 cebs mpencrasisier meroq CNDO?

18. Kakas BbIrojia B pacuerax MoJiekyl B nmpuommkenun H/II1?

19. Kak B HIII Beirnsimut ypaBHenue Pyraana?

20. B kakux cimyuasx merogq CNDO/2 naet xoporme pe3yabTaThi?

21. Yto Ttakoe merox INDO?

22. Yrto u3 cebs mpeacrasiser meroq MINDO/3?

23. Yrto u3 cebs npeacrasisier meroq MNDO?

24. KakoBO OTHOCHUTEJIBHOE BpEMsI pacyeTa OJIHOM M TOM e MOJIEKYJIbl METOIaMU
CNDO,INDO, MINDO, MNDO u He3MOUPUUECKOE METO/IbI?

Kpumepuu ¢hopmuposanus ouenok no 3ad0anuam 0na camocmosameibHoil padomol cmyoenma
(munoevie 3a0auu):

«omauyro» (_4 0aioB) - 0OYJarOIINICS MOKa3all TITyOOKHe 3HAHUS MaTepHalia Mo IMOCTaBJICHHBIM
BOIPOCaM, I'PaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPUPOBAI U Jie-TAIM3UpOBall HH(GOPMALIUIO, n30erast
MPOCTOrO MOBTOPEHUSI MHQOpPMAIIMK M3 TEKCTa, WHPOPMAIHS MPEI-CTaBlicHa B NEpepadOTaHHOM BUJIC.
CB00OHO HCIIONB3YET HEOOX0AUMBIE (POPMYJIBI IPU PEIICHUH 3a/aY;

«xopowoy (3 Oamn) - oOywaromuiics TBEpIO 3HAET Marepuain, rPaMOTHO €ro H3Jaraer, He
JOMYCKAeT CYIIECTBECHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 33/1ay;

«yoosenemeopumenvroy (2 Oamna) - 00y-yalOMIMKCS WMEET 3HAHWS OCHOBHOTO MaTepualia Mo
MIOCTaBJICHHBIM BOIIPOCAaM, HO HE YCBOWII €ro JieTanei, JOMYyCKaeT OTJeIbHbIE HETOUHOCTH MPU peleHUH
3a/ady;

«Heyoosemeopumenvrno» (Menee 1 GamioB) — oOydarouuiics gomyckaer rpyoble OUIMOKY B
OTBETE Ha TIOCTABJICHHBIE BOIIPOCHI U MPH PEILICHUH 33124

5.2. OueHoYHbIe MATePHAJBbI NJS PYOEKHOr0 KOHTPOJS. Pydeschblii KOHMpOTb
OCYHICCTBJISACTCA I10 0ojiee MM MEHEE CaMOCTOSTEIbLHBIM pasaciiaM — y‘Ie6HBIM MOAYJIsIM KypcCa U
MMPOBOAUTCA IO OKOHYAHHUHW HU3YUYCHUA MaTCpUaia MOAYJIA B 3apaHECC YCTAHOBJIICHHOC BpPCMH. PY6C)KHBII7I
KOHTPOJIb ITPOBOJAUTCA C LCJIBIO OIPCACICHUA Ka4Y€CTBAa YCBOCHUSA MaTCpUualia y‘ICGHOFO MOAYJIA B LICJIOM.
B teuenue cemecTpa MpOBOIUTCS MPU MAKUX KOHMPOJIbHBIX MEPONRPUAMUA RO 2PAPUKY .

B kauectBe (I)OpM py6€)KHOFO KOHTPOJIA MOKHO HCIIOJIb30BATH TCCTHPOBAHUC (HI/ICLMCHHOG 50041



KOMIBIOTEPHOE), MPOBEJCHNE KOJJIOKBUYMa HJIM KOHTPOJBbHBIX paboT. BrimonHsiemMble pabOThl JOHKHBI
XpaHUTHCS Ha Kadeape TedeHHH y4eOHOro roja W mo TpeOOBAHUIO TMPENOCTABIATHCA B YIIPaBJICHHE
KOHTpoJIsE KauecTBa. Ha pyOexHbIE KOHTPOJIbHBIE MEPONPUATHS PEKOMEHIYETCsS BBIHOCHUTH BECh
IIPOrpaMMHBIN MaTepual (Bce pa3/iesbl) M0 JUCLUILIMHE.

5.2.1. OueHoYHbIe MaTepPHAJIBI AJI5l KOHTPOJIbHOH Pad0Thl KOHTPOJIMPYeEMble
komnerennuu IIKC-1.1; IIKC1.2; IIKC-1.3)

Tunoevie Bapuanmol KOHmMponbHBIX padom:

Bapuanm 1.

3aoanue 1.

1. V3nydenue aOCOIIOTHO YEPHOTO TEJa

2. CoOctBenHble 3HaueHUs U coocTBeHHbIe PyHKIIMK. Teopema 3
3. Omneparop MOMEHTa UMITYJIbCa

4. Jloxaxwure, yto oneparop d/dx HE camMOCOTPsHKECHHBIN

3aoanue 2.

Oneparop MoaHOM SHEPTUHU

Paznuunbie mpencraBiieHust onepaTopoB. MaTodHOE TpeICTaBlIeHHE oTiepaTopa
I'unoresa Jlyn ne bpoitns

ARwbh~

Jlokaxwute, uto oneparop 1*d/dx camocomnpspKeHHBIN
3aoanue 3.

CoOcTBeHHBIC 3HAUEHUS U COOCTBEHHBIE (PYHKIIMH OTepaTopa
Oneparop KUHETUYECKON SHEPTUHU

CraTucTrueckoe TOJIKOBAHUE BOJIH Ae bpoiins

b=

SBnsercs nu onepatop d*/dx> caMocONpsKEHHBIM?
3aoanue 4.
1. BonnoBas mexanuka [lIpeaunrepa
2. OcCHOBHBIE 3aKOHBI KBAHTOBOI MEXAHUKHU
3. CoOcTBeHHBIC 3HaUCHHUS U COOCTBEHHBIC (PYHKIIMH oneparopa. Teopema 4
4. Jloxaxure, uto d*f/dx’=- k*f ymomnerBopser ¢yHkimuaM f=cos kx, a Takke IMHeHHas
koMOuHanus Buaa f=cisin kx+czcos kx
3aoanue 5.
1. OmnepaTop MOMEHTa UMIYJIbCA B CPEepUUECKOM cHUCTEME KOOPAUHAT
2. Omneparop NojHOM YHEPTUU
3. CoOcTBeHHbIE 3HaYeHHS U cOOCTBEHHBIE (PYHKIMU onepaTopa. Teopema 2
4. Haiinure MaTpuily €eTUHUYHOTO oriepaTopa
3aoanue 6.
1. Omnepatop ummynbca
2. CoOcTBeHHbIE 3HAUCHUS U COOCTBEHHBIE (DyHKIMH omeparopa. Teopema 2
3. CamoconpspKEeHHBIE OIIEPaTOPBI
4. 3anumuTe yciaoBUs HHGOPMHUPOBAHHOCTU QYHKINH f(X)

3aoanue’.



Yactuua B 110J1€ HOTEHIUAJIBHBIX CUIT
CoOcTBeHHBIE 3HAUCHHS U COOCTBEHHBIE QYHKIMH onepaTopa. Teopema 1
I"'apmoHMUYECKUH OCLIMILIATOP

b=

3anuiuuTe yCI0BHsI KOMMYTHPOBAHUS JIBYX OIIEPaTOPOB

3aoanues.

1. YacTuia B KyJIOHOBCKOM IIOJIE siApa

2. VYpasuenue lllpenunrepa ast CTaMOHAPHOTO COCTOSTHUS

3. AnmabatuuecKkuil MHBApUAHT B KJIIACCUUECKOW U KBAHTOBOM MEXaHUKE

4. Yro nmoHUMAETCs MO/ TEPMHUHOM «BBIPOK/IEHHBIE COOCTBEHHbIE PYHKLIUN?

3aoanue9.
1. TlpsMoyrosbHbII NOTEHIMAIBHBIN Oapbep
2. Omneparop MOMEHTa UMITYJIbCa
3. Cyrb runotessl [Lnanka
4. B yeM 3aKIIF04aeTCsi CBOMCTBO JTUHEUHOCTH M CAMOCOTIPSHKEHHOCTH ONEpaTopoB?
3aoanuel .
1. Yactuna B IOTEHIIHAJILHON IME
2. BepoATHOCTh MECTOHAXOKIAECHUS MUKPOYACTHULIBI
3. Marpuiisl ¥ CBOMCTBA MaTpHIL
4. Kakoit pomkHa ObITh BoJIHOBasg (yHkums ¥, uToOBl HEKOTOpas GU3MYECKas
xapakTtepucTtrka L He maBama pazbpoca 3HaueHU?

Kpumepuu ghopmuposanus ouenok no KOHmpoILHbIM MouKam (KOHMpPOIbHbIE PAOOMbL; KOIOKEUYM)

(__7 GannoB) - craBUTCA 3a Pa0OTy, BBIIOJHEHHYIO IOJIHOCTHIO 0€3 OIMOOK U HEIOYETOB;
oOyJaroluiics JEMOHCTPUPYET 3HAHUE TEOPETHUECKOT0 M MPAKTHYECKOro MaTepuaja 1o TeMme
npakTu4ecKoil padotsl, pemero 100% 3anauy;

(oT 5 10 6 6annoB) — cTaBUTCS 3a padOTY, BBIITOJHEHHYIO MTOJIHOCTHIO, HO MPH HAIMYMU B HEW He
Oonee omHOW HerpyOoil OmuOKM W OJHOrO Hejo4era, He Oojiee Tpex HemodeToB. OOydaromiuics
JEMOHCTPUPYET 3HAHHME TEOPETUYECKOTO M IMPAKTUYECKOro Marepualia Mo TeMe MPAaKTUYeCKOl paboThl,
JIONyCKasi He3HAYUTENIbHbIe HETOUHOCTH NPU pelleHu  3a1a4, pemero 70% 3anay;

(or3 mo4  OGamra) — craButcs 3a paboTy, eciu OakalaBp MPaBUIBHO BBIMOJHWI HE MeHee 2/3
BCel paboThI UM IOMYCTUII He OoJiee OHOM Ipy0oii OMIMOKY U ABYX HEIOUETOB, HE Oosee 0fHOM rpyOoit
OJHOM HerpyOoil ommuOku, He Oosiee Tpex HerpyoblXx OLIMOOK, OJHOM HerpyoOoi. OOywarouuiics
3aTpyIHSETCS C MPABUIBHOM OLIEHKOM MPENIOKEHHOM 3a1auu, 1aeT HEMOJIHBIM OTBET, petieHo 55% 3anau

(meHee 2  OayuioB) — CTAaBUTCS 3a pabOTy, €CIIM YHUCIIO OLUIHOOK M HEIOYETOB MPEBBICUIIO HOPMY IS
OLIEHKU 3 WM TMPaBUIBHO BBINOJHEHO MeHee 2/3 Bced paboThl. OOydaromuiicss AaeT HEBEPHYIO OLICHKY
cutyauuy, perieHo menee 50 % 3amau.

5.2.2.0ueHo4HbIe MaTepHuaJibl: TUIIOBBIEC TECTOBBIE 32IAHUA 10 TUCUHUIJINHE
«KBanToBasi xumusa» 110J1HbIN NIEpeYEHb MEeCHO8bIX 3a0AHUIL NPEOCMAB/IeH_8
http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1 ITKC-1.1; IIKC1.2; IIKC-1.3
Tecm — cucrema CTaHAAPTHU3UPOBAHHBIX SaﬂaHHﬁ, MO3BOJIAOIIAass aBTOMATH3UPOBATE HPOUCAYPY
HU3MCPCHHUA YPOBHA 3HAHUHU U YMGHI/Iﬁ CTYACHTA.
Bri0epuTte npaBUJIbHBIH 0TBET



http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm1. OObEKT KOTOPBIN CPAaBHOUM BEPOSTHOCTBHIO UCITYCKAET U TOTJIOMIAET AIEKTPOMArHUTHOE
U3JIy4YEHUE BCEX YACTOT HA3bIBAECTCS:
a0COJIIOTHO YEPHBIM TEJIOM
a0COJIIOTHO CBETIIBIM TEJIOM
AIIEKTPOMArHUTHBIM T€HEPATOPOM
KBaHTOBBIM T€HEPATOPOM
Tecm?2. 3axon Credana-bonpiMana Mo3BoJisien ONPEACTUTD:
TUTOIIA/Ib 1101 KPUBBIMH PACTIPEINIICHUSI HHTEHCUBHOCTH U3TYYEHUS
(dbopMy KpHUBBIX pacIpeIuIeHUs] HHTEHCHBHOCTH WU3Ty4CHUS
IUIOTHOCTH SHEPTHH NPUXOISIICH Ha €IMHHILY HHTEpBaIa YacTOT
MOIITHOCTh UCITYCKaHUS B €IMHUYHOM HHTEPBAJIE YacTOT
Tecm3. DHeprust KojaebaHUN aTOMOB MOXKET MPUHUMATh:
He JII00bIe 3HAUEHMsI, HO TOJIBKO KpaTHbIE HEKOTOPOMY HaUMEHBIIIEMY KOJIMYECTBY SHEPTHH
J00bIE OTPUIIATETIBHBIC 3HAYCHUS
Jt00BIE TIOJIOKUTENIbHBIEC 3HAUYCHUS
HYJIEBBIE 3HAUCHUS
AN

Teemd. Onepamop AB oeiicmeyem na gpynxyuio max:

cHavaJio Ha (YHKIIMIO IeUCTBYyeT onepaTtop B, oO6pasys HoByto hyHKIHIO f, HA KOTOPYIO 3aT€M JICUCTBYET
oneparop A

cHavaJio Ha (PYHKIUIO JIEHCTBYET omepatop A, 00pa3ys HOBYIO (PYHKITHIO KCH, HA KOTOPYIO 3aTeM
nercTByet oneparop B

KaXKbIi omepaTop AelcTBYeT Ha GyHKIHMIO f, a 3aTeM pe3ynbTaThl ePEeyMHOXKAIOTCS

Kbl omepaTop AelcTBYeT Ha (GyHKIMIO f, a 3aTeM pe3yabTaThl CKIaAbIBAIOTCS

d 2
Tecm5. Onepamop A’

CaMOCOTPSKEHHBIN
HE S)PMUTOB

HE JIMHEEH

HE CaMOCONPSKEHHBIN

Tecm6. B none eHTpaIbHBIX CHJI ONEPATOP MOMEHTA UMITYJIbCa SIBJISIETCS:

WHTETPAJIOM JBHKCHUS

SHEpruen B3auMoICHUCTBUS

aarnabaTHYEeCKUM MHBAPUAHTOM

SHEpruer OTTATKUBAHUS

Tecm?7. Ultepn u ['epiax HaOM01a7TH:

+: pacuiernyieHue HaiBO€ Iy4Ka aTOMOB BOAOPO/Ia, 3aBEAOMO HAXOIALIUXCS B S-COCTOSTHUU
-: paclleryIeHue HaJBOE IMyYKa aTOMOB BOJAOPOA, 3aBE€AOMO HAXOISALIUXCS B P-COCTOSHUU
-! pacUIEeIUICHHE IOTOKA MIEKTPOHOB Ha J(Ba Iy4YKa

-: nudpakIurio myyka MEKTPOHOB MPU MPOX0KACHUN KPUCTAIUTMUECKUX BEIIECTB

Tecm8. CB0oOOIHON HA3BIBAETCS YaCTHUIIA:

+: MOTEHIMAbHAS YHEPTHsI KOTOPOil B T000I TOUKE MPOCTPAHCTBA OJAMHAKOBA

-: TIOJIHASI SHEPTUs KOTOPOii B 000N TOUKE MPOCTPAHCTBA OJIMHAKOBA

-: KHHETUYeCKas SHEPTUs KOTOPOH B M000H TOUKE OJTMHAKOBA

-: pa3HOCTh MOTEHITMAILHON 1 KHHETUYECKOM SHEPTUil B JIF00OH TOUKE MPOCTPAHCTBA OJMHAKOBA
Tecm9. KorddumeHToM oTpakeHus 0apbepa Ha3bIBA€TCS OTHOIICHHE BETUYUH TOKOB:

+: OTpaKEHHOM M MAJAOIIEN BOJIHBI

-: IPOLLEAIIECH U NaJatOIIel BOJIHBI

- OTPa>XKEHHOM U MPOIIEAIIEN BOJTHBI



-: IpOLIEAIIEeH U OTPAKEHHON BOJIHBI
Tecm10. Tlepexoapl HAa YpOBEeHb n=1 00pa3yrOT cepuio:
+: Jlalimana
-: bosmmemepa
-: [1amena
-: bpekera
-: llpynna
Tecm11. Ypasuenue lpeaunrepa ajist paanaibHONW YaCTH BOJTHOBOHM (DYHKIIMHU B KYJOHOBCKOM TOJIE
saapa:

n1d (rz d_Rj+hzl(l+1)R_ €’ o e

dr 2ur’ r

2 2
_h_ii(ﬁ L;—RJ—KR — ER
r r

2

2 2 2
—h—i(rz d—RjJ’ WD), % o pp
dr 2ur r

2

WL dRY WU 2 g g
2ur r

Tecm12. B none NOTEHIMAIBHBIX CHJI BEPOSTHOCTh HAMTH YacTUIly MeXay T U 1-+dr pu E>0:

+: o(r)dr = 47Z‘C1€ikr +C,e™ “dr
- @(r)dr = 4z|C,|" e dr
- olr)dr = 47[‘Cle”" —Cye™ “dr

- or)dr = 47r|C1 |2e’”
Tecm13. Ypasuenue lllpenunrepa mis rapMOHUYECKOTO OCHUILIATOPA:

n? diw(x) uw,’
2u dxg ) S xt(x) = Ey(x)

1 dy(x) Wy
2u  dx’ 2

¥y (x)= Ey(x)



2

Hy(x)-

S v(x)=Ey(x)

ndly(x) W, .
_n -H
2w A 2 “yl)=Hy

Tecm14. 1110THOCTH TOKA OTPaXEHHON BOJIHBI:

hk
j, == "B
U

‘ 2

, hk
Ja = (—= )‘a
Y7,

hk
Jo = (J)‘A‘z
Y7,

Tecm15. I1pn 0<x<a ypaBHenue llIpenuHrepa nius 4aCcTUIBI B IOTEHIUAIBHOMN IME UMEET BU/L:
ndly
2u dx’

_ndiy
2u dx’

+ooy =Ey

owar
n dy’

Kpumepuu ¢popmuposanus oyenox no mecmoswvim 3a0aHUAM:
(3 OGamma) — mosy4aroT oOydaromuecs ¢ MPaBHIIbHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;
(__ 1o 3 6Gamna) — noxydaroT oOydaromuecst ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBbIE
Bonpockl — 80 —99 % ot oO11ero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(_ 2 Gamma) — noiy4aroT oOydarouifecs ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —=79% oT 0611ero 06bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ 1 ©6ann) — nmomyvaroT oOydarouiuecss MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — MeHee 40-59 % ot o61iero oobema 3alaHHBIX TECTOBBIX BOIIPOCOB.



5.2.3.01eH04YHBbIe MaTepHAJIbI JAJIsI IPOMEKYTOYHOI aTTecTauuu. [ervio
NPOMEINCYMOUHbLX ammecmab;uﬁ 10 JUCHUINNIMHE ABJIACTCA OLICHKA Ka4€CTBa OCBOCHMHA
JTUCIAIUTAHBI 00YJarOIIUMUCH.

HpOMC)KyTO‘IHaﬂ arrecrauuda npcaHasHavdyCHa IJId 00BEKTUBHOIO MOATBCPIKACHUA U OLICHHUBAHUSA

AOCTUTHYTBIX PE3YJIbTATOB 06y‘I€HI/I$I IMMOCJIC 3aBCPIICHHUA HM3YYCHHA AWUCLHUIIIMHBI. OCYHIGCTBJUIGTCSI B
KOHIIE CeMECTpa W MPEJACTaBJISIET CO00I MTOTOBYIO OIICHKY 3HaHUU 1o aucuuiuinae «YPDA» B Buze
IIPOBEICHUS DK3aMEHa.

[IpomexxyrouHasi aTTecTanus MOKET MPOBOAMUTHCS B YCTHOH, MHCbMEHHOH (opme, U B dopme

TectupoBaHus. Ha mpomexyTouHyto aTTecTanuio oTBoautcs 10 30 6amios.

5.2.4.Cniucok BONPOCOB K 3K3aMeHY(KOHTposupyemble komnerenunu ITKC-

1.1; IKC1.2; IIKC-1.3)

1.

= 0 0 =N kWD

I S W SOy SN
AN »n B~ W N = O

17.

18

21

23.

[IpeameT KBaHTOBOW MEXaHMKM M KBAHTOBOM XWMHUHU. OCHOBHBIE ATalbl Pa3BUTHUS KBAHTOBOM
TEOpHUH.

MareMarrnuecknii annapar KBaHTOBOM MEXaHUKH.

OCHOBHBIE TIOCTYJIaThl KBAHTOBO MEXAHUKH.

OmnepaTopbl GU3HMYECKUX BEIIUYHH.

OBoJIIOIMSA COCTOSIHUN U ypaBHeHMe [lIpennHrepa. YpaBHeHNEe HEIPEPBIBHOCTH

TouHO pemnraembie 3aJa4 KBAHTOBO MEXaHUKH.

Bonopononono6uelii aToMm.

[TpubmxeHHbIe METOABI PEIICHHS] KBAHTOBO-MEXaHUYECKUX 3a1ad.

MoneKyna B ITIOCTOAHHOM 3JICKTPUYCCKOM M MAarHUTHBIX ITOJIAX.

. Ciua SJICMECHTAPHBIX YaCTHUIl U CBA3AHHBIC C HUM MAarHUTHBIC MOMCHTHEI.

. Cucrema MHOTHX HaCTHlIl.

. Cucrema TOXIACCTBECHHBIX YaCTHLI.

. ypaBHeHI/Ie Ulpem/IHrepa AJIs1 aTOMOB 1 MOJICKYIIL. Pa3,[[eJ'IeHI/Ie SJICKTPOHHOTI'O U AACPHOI'O ABHUKCHUS.
. HOBerHOCTb MMOTSHITATLHOM OHCPI'Un.

. 9J'IeKTpOHHOG BOJIHOBOC YpaBHCHUC.

. HOCTpOGHI/IC HpI/I6JII/I)KeHHBIX peH_IeHI/Iﬁ QJICKTPOHHOI'O  BOJIHOBOI'O  YpABHCHUSA Ha OCHOBC

BapHAaIMOHHOTO npuHIuna. OgHo3IeKTpoHHOE Mpudmkenue. Meroa Xaptpu-Poka

ITonsaTue o meToze KOH(bI/IpraHI/IOHHOFO B3anMMOJACUCTBHA. MeTo BaICHTHBIX CXEM

. DNeKTpOHHBIE KOH(PUTYpALIUU U TEPMbI ATOMOB
19.
20.

VYdeT cuMMeTpUU U SJIepHONM KOH(PUTYpaLluu IIPU PACCMOTPEHUH 3JIEKTPOHHOM 3a1auu.

I'uGpuau3anus u rubpuaAHbIE OPOUTAIH.

. HOJ'IyZ)MHI/IpI/I‘-IeCKI/Ie METOAbl KBAHTOBOM XHMHH.

22.

Knaccugukanuu 351eKTpOHHBIX COCTOSIHUM MOJIEKYN M KiIacCU(HUKAIMS MOJIEKYISIPHBIX OpOUTaseit
110 CHMMETPHH.
[IpencraBinenne MOJEKYISIpHBIX OpOMTajei B BUJE JUHEHHBIX KOMOMHAIMKA aTOMHBIX opOuTaneil.

Meton CCII, MO JIKAO.



24. CoBpeMEeHHOE MporpaMMHOE 00eclieyeHue KBAaHTOBO-XUMUUYECKUX PACU€TOB.

Kpumepuu ¢hopmuposanun oyenox no npomexcymounoi ammecmayuu:

«omauuno» (300am10B) — MONMYy4YarOT OOydaroUIMecs, KOTOpbIE CBOOOJHO OPUEHTUPYIOTCS B
Marepuase u OTBevaroT 0e3 3arpyaHeHuid. OOydarouuiics crnoco0eH K BBIMOIHEHUIO CIOKHBIX 3a/IaHUM,
MMOCTAaHOBKE IIeJieii M BBIOOpe TyTell WX peanm3anuu. PaboTa BBITIONHEHA TOJTHOCTHIO 0€3 OIIMOOK,
pemieno 100% 3anauy;

«xopowoy (256amma) — mosiydaroT — OOy4aromiuecs, KOTOpPhIE OTHOCHTEIBHO  IOJHO
OPUEHTUPYIOTCSI B MaTepualie, OTBEYAIOT O€3 3aTpyAHEHHH, IOIYCKAIOT HE3HAYUTEIHHOE KOJIUYECTBO
omunOok. O0yJarommiics CIIOCOOSH K BBIMOJIHEHUIO CIIOXKHBIX 3a/laHnii. PaboTa BBITIOJIHEHA ITOJTHOCTBIO,
HO HUMEIOTCS He Oojiee OJHOW HerpyOol omMOKM M OJHOro HeaouyeTa, He Oosiee Tpex HEIO0YETOB.
JlomyckaroTcsi He3HAYUTENIbHBIE HETOYHOCTH TIPH pelieHuH 3a1a4, petieHo 70% 3anay;

«yoosenemeopumenvno» (20 6amIOB) — MOMYy4alOT OOyYArOMIMECS, Y KOTOPBIX HEJOCTATOYHO
BBICOK YPOBEHb BIAJICHHsI MaTepuasioM. B mporecce oTBeTra Ha dK3aMeHE JOITYyCKAIOTCS OIIUOKH |
3aTpyJHEHHsS] MPU U3JI0KeHUU Marepuana. OOydaromuiics NMpaBUIIBHO BBINIOJIHUI He MeHee 2/3 Bceit
paboTHl WM IOMYCTUI HE OoJiee 0JHOM TpyOOi OMMOKK M IBYX HEIOYETOB, HE Oojiee OJHOM rpy0oil u
oHOI HerpyOoil ommOku, He Oojee Tpex HerpyobIX OmHMOOK, OAHON Herpyboil. OOydaromiuiics
3aTPYAHSIETCS C TPABUIBHOM OIICHKOM TPEIIOKEHHOM 3a/Jaud, JaeT HEMOJHBIA OTBET, pemeHo 55%
3ajaq;

«Hneyooenemeopumenvno» (_mMeHee 20 6aUI0B) — MOTYYArOT 00yJaroNuecs, KOTOPBIE JOMYCKAIOT
3HaYHTENbHBIE OMMOKH. OOyUJaromuiicss IMEET JIMIIb HAYaJIbHYIO CTETICHb OPUEHTAIlMU B Marepuaie. B
paboTe Yrcio OmnUO0K U HETOYETOB MPEBBICHIIO HOPMY ISl OIICHKH 3 FUTH TPABHIIBHO BBITIOJTHEHO MEHEe
2/3 Bceii paboTsl. OOyuarouuiics JaeT HEBEPHYIO OLICHKY CUTYaluu, penieHo meHee 50% 3aaay.

6.MeToauueckue MaTepuabl, onpeaesiioue Npoueaypbl OlleHMBAHUSA

3HAHUI, YMEHU, HABBIKOB U (MJIN) ONBITA AeSITeJbHOCTH

MakcumanpHas cymma (100 GamtoB), HaOupaemasi CTYJECHTOM [0 JUCHIMILIMHE BKIIOYACT JBE
COCTaBJISIOLIHE!

— nepeas cocmasnAawads — OLEHKA PEryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBAa BBIMIOJHEHUS
CTYACHTOM Yy4eOHOW paboThl MO M3YyYEHHIO AUCLMIUIMHBI B TEYCHHE MEPHOJa M3YyYCHHS AUCLUILIHHBI
(cemecTpa, WIM HECKOJBKHUX ceMecTpoB) (cymma — He Oosiee 70 GayioB). bambl, XxapakTepusyromiye
yCIIEBAEMOCTh CTyJEHTa MO AWCHUIUIMHE, HAOMpalTCs MM B TEUEHUE BCEro mnepuoja OOydeHHs 3a
W3YYEHUE OTAEIbHBIX TEM U BBINOJIHEHHE OT/ICIbHBIX BUJIOB padoOT.

— emopas cocmagnAwas — OIEHKAa 3HAHUN CTyJEeHTa MO pe3ylbTaTaM IIPOMEXYTOUYHOM
arrectanuu (He 6osee 30 —6amioB).

Kputepuem onieHKH ypoBHs c(POPMHUPOBAHHOCTH KOMIETEHIIMN B paMKax yu4eOHOM TUCIUIINHBI
«KBanTOoBas xumus» B V ceMecTpe SBISIETCSA IK3aMEH.

OOt 6amn TeKymero u pyoeKHOTr0 KOHTPOJIS CKJIAAbIBAETCS M3 CIEAYIOMIMX COCTaBISIONINX
MPUJIOKEHUE 2.

l[e./'lblo RPOMEINCYMOUHBbIX ammecmaum? 0 JUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBAa OCBOCHUA
AU CIHUITIIMHBI 06y‘IaIOH_II/IMI/IC}I.

Kpumepuu oyenku kauecmea oceéoenus oucyunaunst (IIpunoscenue)

Ouenka «omauunon— om 91 0o 100 6a1106 — TEOPETUIECKOE COJIEPIKAHNE KypCa OCBOECHO
MIOJIHOCTBIO, 03 po0esioB, He0OX0AUMBIE MTPAKTUYECKHUE HABBIKU PAa0OThI C OCBOCHHBIM MaTepHalioM
copmupoBansl. Bee npegycMoTpeHHBIE TPOrpaMMoit 00ydeHus: yueOHbIe 3a/1aHUS BBIIIOTHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO YUCIIOM 0ajlioB, OJM3KUM K MakcuManbHOMY. Ha sk3ameHe cTyaeHT
JIE€MOHCTPHUPYET TITyOOKHE 3HAHUS MPEelyCMOTPEHHOTO NMPOrpaMMOii MaTepHaia, yMeeT 4eTKo,
JJAKOHUYHO U JIOTUYECKH TOCIIEI0BATENILHO OTBEYATh HA IIOCTABIEHHBIE BOIIPOCHI.



Ouyenka «xopouto» —om 81 00 90 6ann106 — TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO,
HE00X0IMMBbIE IPAKTUYECKNE HABBIKU PaOdOTHI CHOPMUPOBAHBIL, BHIIIOJHEHHBIE ydeOHbIC 3aJaHUs
coJiepKaT He3HauUnTeNbHbIe OMOKU. Ha sKx3amMeHe CTyeHT IEMOHCTPUPYET TBEPI0€ 3HAHHSI OCHOBHOTO
(mporpaMMHOT0) MaTepuana, yMeeT 4YeTKO, FPAMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha
MIOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUECKOE COACpKAHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOJWMBIC MPAKTUYECKWE HABBIKM PabOTHI CHOPMHPOBAHBI YACTHYHO,
BBHITIOJTHEHHBIE Y4eOHbIE 3afaHusi coaepkar rpyOsie ommOku. Ha sk3aMeHe CTyIeHT IEeMOHCTpUpPYeT
3HaHUE TOJBKO OCHOBHOTO MaTepuayia, OTBETHI COJIEPXKAT HETOYHOCTH, CIa00 apryMEHTHpPOBAHBI,
HapyIIeHa MOCIIeA0BATEIFHOCTh H3JI0KEHHS MaTeprasa

Ouyenka «HeyoosenemeopumenvHo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMbIE MPAKTUUYECKUE HABBIKUM padOThl HE c(HOPMHUPOBAHDI, BBHIIIOJIHEHHBIE yUEOHbBIE
3aJJaHus COJIepKAT rpyObie OMHMOKHM, TOTIOJHUTENFHAST CAMOCTOsTeNIbHAS paboTa HaJl MaTepHallOM Kypca
HE TPHUBENET K CYIIECTBEHHOMY TIOBBIIICHHIO KauecTBa BHITIOJIHEHHS y4eOHBIX 3amaHuii. Ha skzamene
CTYIEHT JEMOHCTPHpYeT HE3HAHWE 3HAYUTEIHHONW YacTH MPOTPaMMHOTO MaTepuala, CYIIECTBEHHBIE
OmMOKK B OTBETAaX Ha BOIPOCH, HEYMEHHUE OPHEHTHPOBATHCS B Marepuaje, HE3HAHHE OCHOBHBIX
TOHATHH TUCIUTUTAHBI.

Taonuuya 7. Pezynomamut 0ceoenusn yueOHoil OUCYUNIUHbL, ROOIeHcauiue nposepke

Koo u Buo ouenounozo
Pe3ynomamut Haumenosanue Ocnoenbvle noxkazamenu Mmamepuana,
00yuenus UHOUKAMOPO8 OUeHKU obecneuusaroujue
(Kkomnemenuyuu) oocmudIcenus pe3yivmamos 00yueHus opmuposanue
Komnemenyuu KomnemeHuuil
ITK-1 Cnocoben IIK-1.1. [Tnanupyer | 3HATH: TpeboBaHus,
BBIOUpATh U OTIENbHBIE CTAIUN NPEIbSBIISIEMBIE k | TunoBbie
HCIIOJIb30BATh HUCCIENOBAHUS TIPH Ka4eCTBY ChIPbs, OCHOBHBIX | OLICHOYHBIC
TEXHUICCKHE HaJIW4YUU OOIIErOo u BCIIOMOTaTelbHpIX | MaTepualbl — JUIA
CPE/ICTBA M METOMBL | pjjjapa HYAP MATepHAIIOB. YCTHOTO  ompoca
UCHBITAHUNA I HopMaTHBHBIE  IIPABOBEIE (paszoen 5.1.1);
peliehii aKThI u noKanbHBe | L HOBRIC
HCCIEI0BATEIbCKUX TECTOBBIE 3aJaHUs
3a7a4 XUMHUYECKON AOKYMCHTRI 1o (pazoen 5.2.2.);
HaIpaBJICHHOCTH, TEXHOJIOTHICCKOMY TUIIOBBIE
MTOCTABJICHHBIX obecrieueHnIo OTICHOYHBIC
CIELMAIINCTOM MMpOU3BOACTBA MaTepUalIbl K
0osee BHICOKOI dK3aMEHY (pazoen
KBaTM(UKAITUN Ymers: pa3pabaTbiBath | 5.2.)
PEKOMEHIAlUH o
oTAeNnbHLIM cTagusM HIP;
oTOUparth METOAUKY
MPOBEACHUS HCCIEIOBAaHUMN
U aHalln3a pe3yabTaToB
Baagersn: HaBBIKAMHU
HCIIOJIb30BaHUS
TEXHUYECKUX CPEJCTB IS
penieHus
HCCICA0BATCILCKUX 3a1a4.
IIK-1.2 ToTOBUT 3HaTb: npaBuna oopmMneHns
ATIEMEHTHI Hay4HOro OT4eTa, CTaTbl UMM | OprerounbIe
[oknana

MaTCpHaJIbl JJIA




JOKYMEHTALUH,
IIPOEKTHI IUIAHOB U
IIpOrpaMm
OTZCIIBHBIX TAIlOB
HUP

YMeTb: 4OCTOVHO
NPeACTaBnATb pe3ynbTaThbl
npoBeaeHHOro UccrenoBaHus
BnageTb: npuemamu
OOBefeHNs pe3ynbTaToB
nccnenoBaHuiA 40 LUMPOKOro
Kpyra Hay4Hown
00LLEeCTBEHHOCTH

CaMOCTOSITEIIbHOU
paboThl (THUIIOBBIE
3a1auu pasznen
5.1.2));
MPUMEPHBIC TEMBbI
pedepaToB
(pazmen 5.1.3.);
MPUMEPHBIC TEMBI
JOKIAA0B (pasuen

);

TUIIOBBIC
TECTOBBIC 3aaAHHUS
(paznen 5.2.2)

[IPUMEPHBIE TEMBI
pedepats (pazuen
5.1.3).;

IIK-1.3. Beibupaer
TEXHUYECKUE
CpEelICTBa M METOIbI
WCTIBITAaHUH (U3
Ha0Opa UMEIOIITNXCS )
JUTS pEeIIeHUS

IIOCTABJICHHBIX 3aJa4
HHP

3HaTb: TpeboBaHus,
npeabsBrsieMble K Ka4ecTBy
CbIpbsi, OCHOBHbIX 1
BCriOMOraTesbHbIX
MaTepuanoB, TEXHOMNOIMIO
npon3BoACTBa; 060pyaoBaHNE
naboparopuu 1 npasunia ero
aKcnnyaTtauum

YwmeTb: Kannbposatb
npuoopbl Anst NPOBeAEeHUs
nabopaTopHoro aHanmsa npob
(obpasuoB) Cbipbs 1
nonydgabpukaTos
MogrotaBnuBaTb MCXO4HOE
Cblpb€, OCHOBHbIE 1
BCroMoraTenbHble
MaTepuanbl C y4eToM
TpeboBaHWin OXpaHbl
BnapeTb: HaBbikamu
NOArOTOBKWN MHCTPYMEHTapus
N XMMMWYECKOW NoCcyabl ANS
npoBeAeHNs UCTbITaHWN
Cbipbs 1 nonygabprkaTos

OueHOYHbIE
MaTepHuaabl IS
CaMOCTOSITEIbHON
paboThl (TUTIOBBIE
3a1a9n paznen
5.1.2.);
MPUMEpPHBIE TEMBbI
pedepaToB
(pazmen 5.1.3.);
PUMEpPHBIE TEMBbI
JTOKIAA0B (pasmen

);

TUTIOBBIC
TECTOBBIC 3a/IaHUS
(paznen 5.2.2)

NPUMEPHBIC TEMBI
pedepatsl (pazmen
5.1.3).;

7. Y4eOHO-MeTOANYECKOE o0ecneYyeHue JUCIUILINHBI

7.1. HopMaTHBHO-3aKOHOAATEJbHbIE AKThbI

Mpuka3 Muro6pHayku Poccumn ot OT 17.07.2017 N 671

(3apeructpupoBano B Muntocte Poccuu 02.08.2017 N 47644)
1.  http:/feosvo.ru/uploadfiles/feosvob/040301.pdf

2. ®epepanbHblil 3ak0H "OO6 oOpasoBanum B Poccuiickoit denepauuu" ot 29.12.2012 N 273-D3



http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

e

10.

11.

http://www.consultant.ru/document/cons_doc LAW_ 140174/
7.2. OcHOBHAsA JqUTEpPaTypa

3arpannuk P., ITonak P. OcHoBbl kBaHTOBOM Xxumun. M.: Mup, 1979. 504 c.

Menémuna A.M. Kypc KBaHTOBOY MEXaHUKH JJIsi XUMHUKOB: Y4eb. mocodue. 2-¢ u3j., nepepad. u
non. M.: Bercmr. mik., 1980. 215 c.

Menémuna A.M. Kypc kBanToBOM xumuu: Yueb. mocodue. Boponex: M3a-Bo Bopornex. yH-Ta,
1981. -198 c.

Munkun B.U., Cumkun b.4., Munses P.M. Teopus crpoenus mosiekyn. M.: Beicur. mik., 1979.
407 c.

Munkus B.U., Cumkun b.4., Munses P.M. Teopust crpoenus moinekyin /Cepust «Y4eOHUKH U
yaeOHbIe mocobus»to Pocros-Ha-/lony: «®enukey» 1997. 560 c.

CokoioB A.A., TeproB .M., XKykosckuii B.Y. KBanToBas mexanuka. M.: Hayxka, 1979. 6 c.
CrenanoB H.®. KBanToBast MmexaHuka u kBaHToBast xumus. —M.: Mup, 2001, - 519 c.

@®nappu P. KBanTtoBas xumus. M.: Mup, 1985. 472 c.

Ou3nyecKue METO bl UCCIIEOBAHNS HEOPraHMUECKUX BeIlecTB: YuyeOHoe nocodue ass
CTYJIGHTOB BBICIINX y4eOHbIX 3aBenenuii / [T.I'. bamnuesa u ap.].- moxa pea. A.b. Hukonbckoro,
M.: U3narenbckuii eHTp «akagemusi», 2006.- 448 c.

[ITaGanoB O.M. MareMmarnuecKkre Hadyajla KBAaHTOBOU XUMHUHU. Y4UeOHOEe ocoOue s
XUMHUUYECKHUX CIelMaIbHOCTEN BY30B.- 330 c.

Suumupckuit K.b., Auumupckuit B.K. Xumuueckast cBa3b. Kues: Buma mk., 1975. 304 c.

7.3. JlonoiHUTEILHAS JIUTEpaTypa

Abapenkos U.B., bpatues B.®., Tyny0 A.B. Hayana kBanToBoii xumuu. Yue6Hoe nocodue. M.:
Brrcm.k., 1989. 303 c.

banamos B.B., lonnnos B.K. Kypc kBantoBoii Mexanuku. M.: M31-Bo Mock. yH-Ta, 1982. 280 c.
bepcykep N.b. DnexkTpoHHOE CTpOEHNE U CBOMCTBA KOOPAVHALIMOHHBIX COEAMHEHNN: BBeienue B
teoputo. 3-e uza. JI.: Xumus, 1986. 288 c.

bonorun A.b., Crenanos H.®. Teopus rpynn u ee npuMeHEHUE B KBAHTOBON MEXaHUKE MOJIEKYI.
M.: U3a-Bo Mock. yu-Ta, 1973. 227 c.

Heit K., Cen6un [I. Teoperndeckas Heopranudeckast Xumus. 3-e uza. M.: Xumus, 1976. 568 c.
Hproap M., loreptu P. Teopust BO3MYIIIEHHBIX MOJIEKYJISIPHBIX OpOUTaIel B OpraHN4ecKoi
xumun. M.: Mup, 1977. 695 c.

Kunomupor I''M., bararypesui A.A., A6pouun A.U. IlpuknagHas kBaHToBass XuMusa. — M. :

Xumus, 1979 — 295 c.


http://www.consultant.ru/document/cons_doc_LAW_140174/

8. Kiapk T. Komnbtorepnas xumusi. M.: Mup, 1990. 381 c.

9. KpacnoB K.C. Mounekyinbl 1 XuMu4ueckas cBsizb: Yue0. mocobue. 2-e uza. M.: Beicmr. mik., 1984.
275 c.

10. Mapemn Ix., Kerrn C., Teqnep Ix. Xumudeckas cBs3b. - M: Mup,1980. — 386 c.

11. Munkun B.U., Cumkun b.41., Munsies P.M. KBantoBast XuMusi praHU4eCKUX COETUHEHUN.

Mexanun3msl peakiuil. M.: Xumus. 1986. 248 c.

12.  Tlupcon P. [IpaBmiia cummeTpuun B XuMu4yeckux peakusax. M.: Mup, 1979. 592 c.
13. Canewm JI. DnexTpoHBI B XUMUYECKUX peakiusax. M.: Mup, 1985. 285 c.
14. Cumxun b.4., Knenkuit MLE., T'myxosieB M.H. 3anaun no kBaHTOBO# Teopur MoJieKyi. PocToBs-

Ha-Jlony: U3n-Bo PoctoB. yu-ta, 1992.

15. Crenanos H.®., [Tynsimes B.W. KBantoBas MmexaHuka MOJIEKYIl U KBaHTOBas XUMus: Yueo.
nocobue. M.: U3n-Bo Mock yu-Ta, 1991. 384 c.

16. @nappu P. ['pynnsl cummerpun. Teopus n xumudeckue npritoxenus M.: Mup, 1983. 396 c.

17. Onenuren M., Komopuuuku 3., Mak-UBep [Ix. // Ilomysmmupuueckue MeTONIbI pacuera
ANEKTPOHHOU CTPYKTYpHL./ o pen. Jx. Curana, T. 2. — M. : Mup, 1980. C. 5-64.

18. Xaprurran U., Xaprutrtau M. Cummertpus riiazamu xumuka. M.: Mup, 1989. 494 c.

19. Xodman P. CtpoeHue TBepabIX TN U MOBEpXHOCTEN: B3risag xumuka-teoperuka. M.: Mup, 1990.
214 c.

20. OtkuHc I1. KBanTer: CipaBouHuk koHuenmuii. M.: Mup, 1977. 496 c.

21. Atkins P.W. Molecular Quantum Mechanics. Oxford University Press. : Oxford 1990.-471 c.

7.4. Ilepuoauueckue U31aHus
1. XKXypHan HeopraHu4eCKON XUMUU

2. KXypnan «Heopranuueckue Matepuaibhy

3. Hayuno-texuuueckuit xypHan http://www.ofmg.ru

7.5. NHTepHeT — pecypcsl
http://www.qchem.ru/lectures/

http://quant.distant.ru/program.htm
http://sukhno.kubsu.ru/index. files/course2.files/course27.htm

IIpu usydyenum mucuuiuivHel «KBaHTOBas xumus», oOydaromuecs — 0OecHeyeHbl JOCTYIOM
(ymaneHHBIH JOCTYI) K pecypcam:
—  00wue ungpopmayuonnsle, CHpagouHvle U NOUCKOGbLE:
1. CnpaBounas mpaBoBas cuctema «lapant». URL: http:/www.garant.ru.
2. CupaBounas npaBoBas cuctema «Koncynbrant [Tmoc». URL: http://www. consultant.ru
— K CO8peMeHHbIM npodheccuonanivHvim 6a3am OAHHBIX:



http://sukhno.kubsu.ru/index.files/course2.files/course27.htm
http://www.garant.ru/

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX MH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPBbIM o0ecnievyeH Aoctyn noan3oBareasam KbBI'Y (2020-2021 rr.)

Nen/n | HammeHoBaHme Kpartkas Anpec HaumenoBanue YcaoBus
3JIEKTPOHHOI0 XapaKTepUCTUKA caiita OpraHu3anuu- JaocTyna
pecypca BJIa/IeJIbIIA;
PEKBU3HUTHI
JA0T0BOpa
1. | «<WebofScience | ABropurerHas http://www. Komnanwus Hoctym o IP-
» (WOS) IOJINTEMAaTHYeCKas isiknowledg | Thomson Reuters | aapecam KbI'Y
pedepaTuBHO- e.com/ Cy0M1eH3UOHHbI
oubnuorpaduueckas i 10T0BOP
u Ne Wo0S/592 ot
HayKOMETpHUYECKast 05.09.2019 .
0a3a TaHHBIX, B AKTHBEH J10
KOTOpOU 31.12.2021r.
WHJCKCUPYIOTCS
okoJio 12,5
TBIC. KYPHAIIOB
2. | SciverseScopus | PepepatuBnas u N3narenscTBO Hoctym mo IP-
u3/aTeNnbCcTBa | aHanuTU4ecKkas 6a3a | http:/www. | «Elsevier. Haykau | agpecam KBI'Y
«DINb3eBUP. JTAHHBIX, scopus.com TEXHOJIOTHU
Hayka n coaeprkanias CyO0JMeH3UOHHbI
TEXHOJIOT W 21.000 i 10roBOp
peleH3uPyEMBbIX Ne Scopus/592 ot
xypHayios; 100.000 05.09.2019 .
KHUT; 370 KHUKHBIN AKTHUBEH JI0
cepuit 31.12.2021r.
(TIpo 10 DK AOTIIMXCS
W3IaHUN);
6,8 MIIH.
JOKJIaJIOB U3 TPYJIOB
KOH(epeHIHi
3. Hayunas DNEeKTpOHHAas http://elibrar 000 «HOb» [TonHbIH MOCTYI
3JIeKTPOHHasi | OubnuoTeka y.ru
OuobJmoTeKa | HAyYHBIX
(H2b PO®U) | nydnukanuii -
MOJIHOTEKCTOBBIE

Bepcuu okosio 4000
WHOCTPaHHBIX U
3900
OTEYECTBEHHBIX
HAyYHBIX KYPHAJIOB,
pedepartsl
nyonukanmii 20
TBHICSIY KYPHAJIOB, a
Takke onucanus 1,5
MJTH. 3apyOeKHBIX U
POCCHICKHX
JCCepTALU.

2800 poccuiickux
KYpHAJIOB Ha
0e3B03Me3/THOM



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

OCHOBC

Bbaszanannbix | HamuwonannHasg http://elibrar 000 «HDOb» ABTOpH30BaHHBI
Science Index | nHGOpPMAITMOHHO- y.ru JInneH3nOHHBII i mocryr.
(PUHL) aHaJUTUYECKas JIOTOBOP ITo3Bomser
CHCTEMA, Sciencelndex JIOTIOJIHATE U
aKKyMYJIHPYFOIIas NeSI10-741/2020 YTOUHATH
0osee 6 MIIIJTMOHOB o1 16.06.2020 1. CBEJICHUS O
yOJUKaI|i AKTHBEH 110 MyOTUKAIHAX
POCCUICKHUX 01.07.2021r. yueHbIx KBI'Y,
aBTOPOB, a TAKKE UMEIOIIUXCS B
nHbOopMaIHIO 00 BX PUHI]
[IUTHPOBAHUU U3
6omee 4500
POCCUUCKHUX
KypPHAIIOB.
IBC 13800 u3nanwuii o http:/www. 000 [TonHelil noctyn
«KoHCcyabTaHT | BceM 00acTsIM studmedlib. | «IlomuTexpecypc» (peructpanus
CTYAEHTa» 3HaHUH, ru (r. Mocksa) o [P-anpecam
BKJTIOYAET Oosee http://www. Jorosop KBI'Y)
gem 12000 medcollegel | Ne240CJ1/09-2020
y4eOHUKOB U ib.ru Ot 30.09.2020 .
y4eOHBIX MTOCOOMIt AKTHBEH 110
st BO u CIIO, 864 30.09.2021r.
HaVMEHOBaHUI
JKypHayoB u 917
MOHOTpadwii.
IBC «Jlaub» | DIEKTpOHHBIE https://e.lan 000 «3bC [TonHbIi MOCTYI
BEPCUU KHUT book.com/ | JIAHb» (r. CankT- | (perucrtpamus
BEIYIIHNX [TerepOypr) no [P-anpecam
U3/1aTEIbCTB Jorosop KBI'Y)
yueOHOM U HAyYHOU Ne2E/223
JTUTEPATYPHI (B TOM ot 10.02.2020 r.
qucie AKTHUBEH TI0
YHUBEPCUTETCKUX 10.02.2021r.
U3JIATENIbCTB), TaK U
ANEKTPOHHbBIE
BEpCHUH
HNEPUOTUUECKUX
U3IaHUH 110
pa3IMYHbIM
00acTsIM 3HaAHUIL.
Hamumonanpna | OObeaMHEHHBII https://H36.p OI'bY Hoctyn ¢
1 JIEKTPOHHAs! | DJICKTPOHHBII )} «Poccuiickas JJIEKTPOHHOTO
oubaHoTexka | KaTajor (OHJIOB rocynapcTBeHHasI YUTAIBHOTO
PI'b POCCUICKHX OoubaroTeKa» 3ana
O6ubIMoTEK, Jorosop oubnuoreku
cojiepxKanuin Nel01/HDOB/1666- KbI'Y
4 331 542 i ot 10.09.2020r.
ANEKTPOHHBIX CpokoM Ha 5 et
JOKYMEHTOB

00pa30BaTENBLHOTO U
HAyJYHOTO Xapakrepa



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

110 pa3JINYHbIM
OTpacysiM 3HaHUU

8. IbC 107831 http://iprboo | OOO «Aii Ilu Op | [omuslit gocTyn
«IPRbooks» | myOnuKanwii, B T.4.: kshop.ru/ Menuay» (peructpanus
19071 — yueOHBIX (r. CaparoB) no [P-anpecam
u3nanui, 6746 — Jorosop KBI'Y)
Hay4YHbIX U3AAHUH, Ne6266/20
700 xomnexkuui, 343 ot 19.02.2020 r.
xypHana BAK, 2085 AKTHBEH 110
ayAMOU3IaHU . 02.04.2021r.
9. | 9BC «¥OpaiiT» | DNeKTpOHHBIE https://www 000 [TonHelit noctyn
aas CIIO BepcuM yueOHOH 1 .biblio- «OIEeKTPOHHOE (peructpanus
Hay4HOU online.ru/ W3/1aTEIbCTBO o [P-anpecam
JIUTEPATYPBI FOPAIT» (r. KBI'Y)
W31aTENBCTB Mockga)
«tOpaiit» qns CI1O Jlorosop
1 3JIEKTPOHHBIE Nel183/EI1-223
BEPCUH Ot 19.11.2020 .
MEPUONIECKIX AKTHBEH J10
U3IaHUN IO 19.11.2021r.
pa3IMYHBIM
00JacTsIM 3HaHUIL.
10.| Polpred.com. | O630p CMU Poccun | http://polpre | OOO «Ilonmpen Hoctym o IP-
HoBocTu. U 3apyOeKbsl. d.com CIIPABOYHUKH aapecam KbI'Y
00630p CMMU. | [lonHble TEKCTHI +
Poccust u aHanuTuka u3 600
3apyoexbe n3AaHui 1o 53
OTpacisiMm
11.| Ipe3unentcka | bosee 500 000 http://www. OI'bY ABTOpH30BaHHBI
f1 OM0JIMOTEeKa | DJICKTPOHHBIX prlib.ru «IIpe3naenrtckas W ocTyn u3
um. B.H. JOKYMEHTOB 10 OubiMoTeKa uM. OnbIMOTEKH
Eabnuna ucrtopun Oteuectna, b.H. Enbuuna» (r. (aym. Ne214)
pOocCcuiicKoOM Cankr-IlerepOypr)
roCcy/1apCTBEHHOCTH, CoraameHue ot
PYCCKOMY $SI3BIKY U 15.11.2016r.
npaBy CpokoM Ha 5 et
(c
JaTbHEHIEeHIIpoIo
ramuei)
ITpu nmpoBeaeHUY 3aHATHI JIEKLIMOHHOTO/ CEMUHAPCKOTO THIA 3aHATHH UCHIOIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE o0ecneueHue:
IlepeveHb JTUIEH3MOHHOTO NpOorpaMMHoOro odecnedenusi KbI'y 2020
3apy6exHoe unensuonHoe 110
Ne
Ne IIpousBoaut HanveHoBanme KomMmenTa | nuueH3u | goropopa
eJb puu U Ha 2020
roj



http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

Ne
5 IIpousBoaut KoMmMeHTa | JHMIIeH3H | JOroBOpa
Ne b HaumeHoBaHue pHH " Ha 2020
roa
MSAcademic | Office 365 ProPlusEduSh- HYKHO I[OFSBO
1. EES rdSvr ALNG SubsVL MVL BCEMY THIEH3US | \o5ymy A
PerUsr A Faculty EES KbI'Y - 273
Office 365 ProPlusEduSh- HVIKHO J0IoBO
, | MSAcademic | rdSvr ALNG SubsVL MVL | 2% —— P
' EES PerUsrSTUUseBnft Student KBFS}// i Ne20/2A-
EES 223
NACU/, JA0IoBoO
. : NduM, P
3. Corel CoreIDRAW Graphics Suite UDuP, TMUEH3AS | o5 my 2
KUTD 223
J0IoBoO
. P
4, ABBYY FineReader KBI'Y JMLEH3UA | (o o0 m
ABBYY 223
Poccuiickoe sunen3suonnoro IO
Ne
No IIpousBoau HanMeHOBAHMe KomMmenTap | auueH3u | qorosopa
B TeJlb HHU 7 Ha 2020
roj
Kaspersky Endpoint Security JIOTOBO
msion3neca — CTaHaapTHBINA HYKHO p
1. Kaspersk Russian Edition. 1500-2499 JINLIEH3US
P Node 1 yearEducationalRe- Beemy KbI'Y NQZZOZ/?A_
newalLicense
Dr.WebDesktopSecuritySuite J10IoBO
KomrmnekcHas 3amniura + HY>KHO P
2 Driveb LlenTp ynpasienus Ha 12 Bcemy KbI'Y IS no0/DA-
Mmec., 200 TIK, npomienue 223
YHUN]L JOI'OBO
(Hy’KHO P
3. AnTtumuaruat BY3 BeeMy JMLCH3UA | oo m
KBI'Y) 223
Poccuiickoe I1O (cB0001HO pacnipocTpaHsieMmoe)
IIpoussBoauTen Cpoxn
Ne . HanMeHoBaHHe KommenTapuun JHUIEH3H
"
StarForceTechn H;I;egf 0(;:11;41({);1313 becruiath
L. ologies, Poccus, | Foxit PDF Reader P
Mocksa JOKYMEHTOB B 0
crangapre PDF
2. Poccus 7zip apXuBaTop Becr;naTH




7.6. Metoauyeckue yKa3aHusi MO NPOBEeJIEHUI0 PA3JIMYHBIX Y4YeOHBIX 3aHATHH W
CaMOCTOAATEJIbHOM PadoTHhI

YueOHas pabora no aucuuiuinHe KBaHTOBas XMMHUS COCTOUT W3 KOHTAKTHOW pa0OTHI (JICKIIHH,
MPAKTUYECKUE 3aHATHUS) U CAMOCTOSITENbHOM paboThl. COOTHOIIEHHUE JIEKIIMOHHBIX, CEMUHAPCKHUX,
a0b0PATOPHBIX U MPAKTUYCCKUX 3aHATUH K 00IIEMYy KOJIMYECTBY YaCOB COOTBETCTBYET YUCOHOMY ILIaHY
Hanpasnenns 04.03.01 — Xumwus, npopmnb «IIpopmnps «Heopranuueckass XuMus U XUMHUA
KOOPJAMHAIIMOHHBIX COCAMHEHHUI», «XUMHSI OKpYXKalolmed cpeapl, XAMHUYecKas OJKCIepTh3a |
9KOJIOTUYECKasi 0€30TaCHOCThY.

JIJ1st TOATOTOBKU K MPAKTHYECKUM 3aHSATHUAM HEOOXOIMMO PACCMOTPETh KOHTPOJIbHBIE BOIPOCHI,
Mpu HEOOXOJIMMOCTH OOPATUTHCS K PEKOMEHIYeMOM JUTepaTrype, 3amucaTh HETOHSITHBIE MOMEHTHI B
BOIpOCax I YSICHEHUS UX Ha MPEICTOAIIEM 3aHSITHH.

Memoouueckue pekomenoayuu no usyuenuio oucyunaunsl «Keanmoesaa xumusnay» ona
odyuarowuxcs

enb kypca «KBaHTOBast XUMUSI» - ABISIETCSA (GOPMHUPOBATH U PACKPHITH CMBICIIBI OCHOBHBIX 3aKOHOB U
3HAHUH Y CTYACHTOB B 00/1acTH KBaHTOBOM XUMUH, HAY4YUTb CTYJACHTOB BHUJICTH obnactu IMPUMCEHECHUE OJTHUX
3aKOHOB U 3HAHUU, IOHUMATh UX ITPUHIHUIINAIIBHBIC BO3MOXXHOCTHU ITPU PCIICHUN KOHKPETHBIX 3a1a4.

[lpuctynas K U3Yy4EHUIO JUCHUIUIMHBI, OOyyaromemycss HeoOXOJUMO O3HAKOMHUTBCS C
TEeMAaTHYECKUM IJIAHOM 3aHSATHH, CIIUCKOM PEKOMEHIOBAHHOW ydeOHOU muteparypbl. CiaeayeT YsICHUTH
MOCJIEIOBATEILHOCTD BBINMOJHEHUS WHAWBUIYaIbHBIX Y4Y€OHBIX 3aJaHUN, 3aHECTH B CBOIO pabouyro
TEeTpaab TEMbl U CPOKH IPOBEIEHUS CEMHHApPOB, HamucaHUs Y4eOHBIX U TBOpueckux pabot. [pu
M3YYEHUU UCUUIUIMHBI 00yUYaloluecs: BBIMOJHSIOT CIAeAYIOIINe 3aJaHus: U3Y4aloT PEKOMEHOBaHHYIO
y4eOHYI0 U Hay4dHYIO JHUTEpaTypy; MHUIIYT KOHTPOJIbHbIE PaOOThI, TOTOBAT AOKIAAbl U COOOLICHUS K
MPAKTUYECKUM 3aHATHSAM; BBIMOJHSIOT CAMOCTOSITENIbHbIE TBOpYECKHME paboThl, Y4YacTBYIOT B
BBITIOJIHEHUH TPAKTUYECKUX 3aJaHUi. YPOBEHb U TNTyOMHA YCBOCHHUS JAUCHUUIUIMHBI 3aBUCAT OT aKTUBHOMN
U CHUCTEMAaTHYeCKOM paldOThl Ha JEKIUSAX, HM3YYCHHs] DPEKOMEHJOBAHHOW JHUTEPaTypbl, BBHIIOIHEHUS
KOHTPOJIbHBIX MUCbMEHHBIX 3aJJaHH

Kypc usydaercs Ha nekuusx, ceMHUHapax, U MPU CaMOCTOSTEIbHONW U MHAMBHIYyaJbHOU paboTe
oOyuatontuxca. OOyvaromuiics A MOJHOTO OCBOCHMSI MaTepuaja JOJDKEH He MpPOMYCKaTh 3aHATUS U
aKTUBHO y4acTBOBaTh B yueOHOM mporiecce. /[t MmakcumanbHOM 3P PeKTUBHOCTH U3ydeHHs] HEOOXO0AUMO
MOCTOSIHHO BECTH KOHCIEKT JIeKIUW, 3HaTh PEKOMEHIyeMYyI0 IIpernojaBaTesieM JUTepaTypy,
MTO3BOJISIFONIYIO JIOTMIOJIHUT 3HAHUSA U JIy4Illle MOArOTOBUTHCA K CEMUHAPCKUM 3aHSATHSIM.

B cooTBercTBUM C y4eOHBIM IJIAHOM Ha KaXXIyI0 TEMY BBLICJICHO HEOOXOAMMOE KOJIUYECTBO
4acoOB MPAKTUYECKUX 3aHSATUH, KOTOPBIE MMPOBOJISATCS B COOTBETCTBHU C BOIPOCAMH, PEKOMEHI0BAHHBIMU
K U3YUCHHIO IO omnpeaeneHHbIM TemaM. O0ydaromiuecs J0KHBI PETYISIPHO TOTOBUTHCS K CEMHHAPCKUM
3aHATUSM M y4acTBOBaTb B OOCYXJEHUM BOIpOcoB. Ilpu mMOATOTOBKE K 3aHATUSAM CIIEAyeT
PYKOBOJCTBOBATbCA KOHCIIEKTOM JIEKIIMA W PEKOMEHJOBAHHOW JuTepaTypoi. Temarnueckuil IuiaH
JTUCHUIUTAHBL, Y4eOHO-METOJAMYECKHUE MaTepuajbl, a TaKXkKe CIHCOK PEKOMEHJOBAHHOW IHUTEepaTyphl
IIpUBEJICHBI B pabouell mporpamme

Memoouueckue pekomenoayuu npu pabome HaA0 KOHCHEKMOM 80 6PEMA NPOGEOCHUS JIeKUUU

B mporiecce NEKIIMOHHBIX 3aHATHUN 1€1€CO00Pa3HO KOHCMEKTUPOBATh y4eOHbIN matepuan. s
ATOTO HCTOJB3YIOTCS OOIINEe W YTBEpAMBIIMECS B MPAKTUKE MpaBUiia, U MPUEMbl KOHCIEKTHUPOBAHUS
JICKITUH:

KoHcrniektupoBaHue JeKIMi BEAETCS B CHEIUATBHO OTBEACHHOM ISl 3TOTO TETPaau, KaxIbIi
JUCT KOTOPOH JOJDKEH MMETh OIS, HA KOTOPBIX JIENAI0TCS MTOMETKH U3 PEKOMEHIOBAaHHOW JTUTEPATYPHI,



JOTIOJIHSIIOIIME MaTephall IPOCIIyIIaHHOM JIEKIMH, a TaKXe NOJYEpKHUBAIOIIME OCOOYI0 Ba)KHOCTb TEX
HJIM UHBIX TCOPETUICCKUX MMOJIOKCHHUH.

[enecooOpa3Ho 3anmUChIBaTh TEMY U IUIaH JICKIUH, PEKOMEHIYEMYIO JIUTEpaTypy K TeMe. 3anucu
pa3nesioB JEKUMU JOJDKHBI HMMETh 3aroJIOBKH, IIOJ3ar0JIOBKH, KpacHble CTpOKd. [l BblaeneHUs
pa3zesioB, BBIBOJIOB, OIPEIECIICHUN, OCHOBHBIX MJIEH MOYKHO HCIIOJIb30BAaTh LBETHBIE KapaHAalld U
(dhomacrepsl.

Haszannnie B JICKOMU CCBUIKM Ha ICPBOMCTOYHHMKKW HAJA0 IIOMCTUTH Ha II0JIAX, 4TOOBI npu
CaMOCTOSATEIILHOM pa60Te HaWTH U BIIMCAaTh UX. B KOHCIEKTE AOCJIOBHO 3aIlMCBIBAIOTCA OIIPCACIICHUA
MOHATHH, KaTeropuil ¥ 3akoHOB. OcTajabHOE JOHKHO ObITh 3aIIMCAHO CBOMMHU CJIOBAMHU.

KaxnmoMmy cTyneHTy HEOOXOIMMO BBIpa0OTaTh M HCIOJIB30BATh JOMYCTHUMBIE COKpAIICHUS
HanOoJIee pacIpPOCTPAHESHHBIX TEPMUHOB H ITOHSATHI.

Memoouueckue pekomeHoauuu no nOO20MO6Ke K NPAKMUYECKUM 3AHAMUAM

[MpakTdeckne (CEeMUHApPCKHWE) 3aHATHS — COCTaBHAs YacTh y4EOHOTrO Ipollecca, TPYHIoBas
dbopMa 3aHATHH TIpU aAKTUBHOM YYacCTUU CTYIACHTOB. [IpakTHdYeckWe 3aHSTHS CIOCOOCTBYIOT
YIITyOJICHHOMY U3YUEHHIO HanOoJiee CII0KHBIX Mpo0IeM HayKH M CIY)KaT OCHOBHOU (hOPMOY TIOIBEICHHS
WUTOTOB CaMOCTOSITEIBHOM paboThl oOydaronuxcs. L{enpio mpakTHYeCKnX 3aHATUN SBIISETCS yriayOaeHue
M 3aKpeIUICHHE TEOPETUYCCKMX 3HAHWW, TOJYYCHHBIX OOYJarOIIMMHCS Ha JICKIUSAX W B IpoIecce
CaMOCTOSITEILHOTO HW3y4eHHs y4eOHOTrOo MaTepuaia, a, CleJoBaTeNbHO, (OPMHUPOBAHWE Y HUX
OTIpE/ICIICHHBIX YMEHUH M HABBIKOB.

B Xone MmMoAroTOBKM K CEMHHAPCKOMY 3aHSATHIO HEOOXOJIUMO MPOYUTATh KOHCIEKT JICKIUH,
W3YYHUTHh OCHOBHYIO JIUTEPATYPY, 03HAKOMHUTECS C JIOTIOJHUTEIILHOM JINTEPaTypO, BHIITOJHUTE BbITAHHBIC
MperoiaBaTeJieM TpaKTHUeCKue 3amaHusl. [Ilpm 3TOM ydecTh peKOMEHJAIMH TIPEoJIaBareis M
TpeboBaHus MporpaMMmel. JlopabaTbiBaTh CBOM KOHCHEKT JIEKIIMH, JIejias B HEM COOTBETCTBYIOIINE 3aMTUCH
U3 TUTEPATYPBHI.

XKenarenbHO TpH MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM [0 TUCIUIUIMHE OJHOBPEMEHHO
HCIO0JIb30BaTh HECKOJIbKO HCTOYHUKOB, PACKPBIBAIOLIUX 3a/IaHHBIE BOIIPOCHI.

Ha npakrtuueckux 3aHsaTUsX OOy4aromipecs ydaTcss I'pPaMOTHO H3JaraTh MpoOJeMbl, CBOOOIHO
BBICKa3bIBATh CBOM MBICIHM M CYXKACHUS, pacCMaTpPUBAIOT CUTYyallid, CIOCOOCTBYIOIIME pPa3BUTHUIO
npodeccruoHabHON KoMIieTeHTHOCTH. ClieqyeT UMEThb B BHJY, YTO TOJrOTOBKAa K MPAaKTUYECKOMY
3aHSTHUIO 3aBUCUT OT (DOPMBI, MECTa MPOBEACHUS CEMHHApa, KOHKPETHBIX 33JlaHui U MOpy4YeHUH. ITO
MOXeET OBITh HallMCAaHUE JOKIaaa, 3cce, pedepara (C mOCISTYIOIMHUM UX 00CYKICHUEM ), KOJUTOKBHYM.

Memoouueckue pexomendauuu no opzanuzauuu CaAMOCHLOAME/IbHOUL pa60mbl

CamocrosTenbHas pa60Ta 06yqa}01111/1xc51 - croco0 AKTHUBHOTO, OeJICHaIIpaBJICHHOI'O
HpI/IO6peTeHI/I$I CTYACHTOM HOBBIX IUIS HEI'O 3HAaHUU U YMGHI/Iﬁ 0e3 HCIIOCPCACTBCHHOI'O Y4aCTUA B 5TOM
nponecca npeno,uaBaTeJleﬁ. IToBrIlIEHUE poJi CaMOCTOSITEJIbHOM pa6OTI>I 06yqafou11/1xca IIpu
IIPOBCACHUHU PA3JIMIHBIX BUAOB y‘Ie6HBIX 3aHATUH npeamnojaaract:

- OIITUMH3allUIF0 MCETOA0B O6y‘leHI/I$I, BHCIAPCHUC B y‘le6HbII>i MpoHeCC HOBLIX TEXHOJIOTHI
O6y‘IeHI/IH, MOBBIIIAKOIINUX MPOU3BOAUTCIBHOCTE TpyJda IMPENOoAABATCII, AKTHUBHOC MUCIIOJIE30BAHUC
HH(bOpMaHHOHHLIX TCXHOHOFHﬁ, MO3BOJIAOIIUX 06yqa10meMyc>1 B y,[[O6HOC Ui HETO BpEMs OCBanBAThb

y4eOHBII MaTepua;
—  IIHMPOKOE BHEAPEHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBCPHICHCTBOBAHUC MCTOANKU IMPOBCACHUS IMPAKTUK U HaquO-HCCHeHOBaTeHBCKOﬁ pa6OTLI
06yqalom1/1xc;1, IMOCKOJIBKY HWMCHHO 3TH BHIbI yqe6H0171 paGOTBI B TICPBYIO 0OYCPECAb TOTOBAT
06yqalonmxc51 K CaMOCTOATCIIBHOMY BBIIIOJIHCHUIO HpO(I)CCCI/IOHaJ'ILHLIX 3aaaq,

—  MOIACpHHU3AIHUIO CUCTEMbI KYPCOBOI'O MW OUIINIOMHOI'O MPOCKTUPOBAHUA, KOTOpasd HOOJIKHA
MOBLIIATHL POJIb CTYACHTA B HOI(60pC Marcpuralia, IOUCKE HYTCﬁ peuicHud 3a1a4.



CamocrostenpHas paboTa MPUBOJUT CTYJACHTA K IMOJYYEHUIO HOBOTO 3HAHUS, YHOPSAOUYCHUIO U
YIIIyOJCHUI0O MMEIOIIUXCS 3HAaHUK, (POPMHUPOBAHUIO Y HETO MPO(ECCHOHANBHBIX HABBIKOB M YMEHHH.
CamocrosiTenbHas paboTa BHIIOTHSIET Psil GYHKIHI:

—  Pa3BUBAIOIIYIO;
—  nH(MOPMAIMOHHO-00Yy4aoNIyI0;

—  OPHEHTHPYIOIIYIO U CTUMYIUPYIOIIYIO;
- BOCIIMTBHIBAIOIIYIO,

—  HCCIENO0BaTeIbCKYIO.

B paMkax Kypca BBITIOJTHSIOTCS CIIAYIOIINE BUIBI CAMOCTOSTEIBHON paboThI:
1. TlpopaboTka yue6HOro MaTepuana (1o KOHCIEKTaM, yueOHOM U HaydyHOU TUTepaType);

2. DBeinongHeHHe pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUI;
3. Pabota c TecTamu 1 BOIpocamu JijIsi CAMOIIPOBEPKHU;
4. BrInoaHEeHNE UTOTOBOYW KOHTPOJIHHOM PaOOTHI.

CryneHTaM pEKOMEHJyeTCsl C CaMOro Hadaja OCBOEHHMsS Kypca paboTaTh € JMTEpaTypod u
npeaiaraéMbIMi 33JaHUSIMH B (OopMe MOATOTOBKM K OUYEPEeTHOMY ayauTOpHOMY 3aHATuio. IIpm sTom
aKTyallu3UpYyIOTCS HMMEIOIIMECs 3HaHMs, a Takxke cosfgaeTrcst 0aza JUisi YCBOSHHMS HOBOTO MaTepuaia,
BO3ZHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPHIE CTY/AECHT MOJy4aeT B ayAUTOPHH.

Heob6xo1uMo 0TMETUTB, UTO HEKOTOPBIE 3aJaHUsl 1711 CAMOCTOSTENBHON pabOThI MO KypCy UMEIOT
onpezeneHHyo crnenuduky. Ilpu ocBoeHHH Kypca CTYAEHT MOXET MOJb30BaThCs OMOIMOTEKON BY3a,
KOTOpasi B IIOJHOW Mepe oOecredyeHa COOTBETCTBYIONICH JIUTEPAaTypoil. 3HAYMTENbHYIO IOMOINb B
MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh MMEIOLIUICS B yueOHO-METOJMUYECKOM KOMILIEKCE
KpaTKUM KOHCIEKT JieKuud. OH e MOKeT HCIHOJB30BaThCA W JUIS 3aKPEIUICHUs IOJIyY€HHOTO B
aynmutopun Matepuaina. CamocrosiTenbHas padoTa CTYIEHTOB MIPEIyCMOTPEHa Y4YEOHBIM IIJIAHOM H
BBITIOJIHSAETCS B 0053aTENbHOM MOpSAKE. 3aJaHUs MPEAJIONKEHBI M0 KaXKJIOW HM3ydaeMOl TeMe U MOTyT
TFOTOBUTHCS WHAMBUAYyAIbHO WM B rpymme. [lo HeoOXOauMOCTH CTYyIEeHT MOXKET oOpamaTbes 3a
KOHCyJbTallie K TMpernojaBaTenio. BbionHeHHWe 3aJaHuil  KOHTPOJHUPYETCS U OIICHHBAETCs
MIPerno/IaBaTeNIeM.

JlJis yCcrenrHoro caMOCTOSATENBHOTO M3Yy4eHHs MaTepuana CeroJHsl HCIOJb3YIOTCS pa3iHyuHbIe
cpencTBa oOydeHus, cpeid KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(OPMAIMOHHBIE TEXHOJIOTHH Pa3HOTO
YPOBHS M HAMPABICHHOCTH: IEKTPOHHBIE YUSOHUKU U KYPCHI JIEKIHIA, 0a3bl TECTOBBIX 3a/laHUH U 3a/1a4.
DNEeKTPOHHBIN Yy4eOHUK MpeACTaBlseT cOO0W MPOrpaMMHOE CPENICTBO, MO3BOJISIONICEe MPEICTABUTH IS
M3YYEeHUS TEOPETHYECKU MaTepuaj, OpraHH30BaTh arpoOHMpOBAaHUE, TPEHAX M CAMOCTOSTEIIbHYIO
TBOPUYECKYI0 pPabdOTy, MOMOramwIlnee CTyIeHTaM M TMPEenoJaBaTeNl0 OLEHUTh YpPOBEHb 3HAHUN B
OTIpeZIeIEHHOW TeMaTHKe, a TakXke cojepkaiiee HEOOXOJAUMYIO CIpPaBOYHYIO HHGOPMAIIHUIO.
DNEeKTPOHHBIM Y4eOHMK MOXKET HMHTErpUpPOBaTh B ceOe BO3MOKHOCTH PA3IUYHBIX IEJaroru4ecKux
MPOrPaMMHBIX CPEACTB: OOYYalOIIUX MPOTrpaMM, CIIPABOYHHMKOB, YU€OHBIX 0a3 JaHHBIX, TPEHAXKEpOB,
KOHTPOJIMPYIOIIUX MTPOTPAMM.

Jlis  ycnemHoW OpraHM3alid  CaMOCTOSITENIbHOM pabOThl BCe AaKTHBHEE MPUMEHSIOTCS
paszHooOpa3Hbie 00pa3oBaTenbHble pecypchl B ceTu VHTEpHET: CUCTEMbl TECTHPOBAHHS MO Pa3IHYHBIM
o0mnacTsM, BUPTyalIbHbBIE JEKIUH, TA00PATOPHH, TIPU 3TOM MOJIH30BATENIO TOCTATOYHO UMETh KOMITHIOTEP
U mojKIoueHrne Kk HTepHeTy A TOTro, YTOOBI CBS3aThCS C TMPEIoaBaTesieM, pelliaTh BEIUNCIUTEIbHBIC
3a/la4uM ¥ MOJIy4aTh 3HaHus. Mcnonb30BaHue ceTeil yCUIMBAET POJb CAMOCTOSTEIHHON paboThl CTyAEHTa
Y TIO3BOJIIET KapAUHAIBHBIM 00pa30M U3MEHUTh METOJMKY MPETOJaBaHusl.



CTyneHT MOKET NOJIydaTh BCE 33JaHUS U METOJMYECKUE YKa3aHUS 4Yepe3 CepBep, UTO JAcT eMy
BO3MOHOCTh TPUBECTH B COOTBETCTBHE JMYHBIC BO3MOXKHOCTH C HEOOXOJMMBIMHU JIJISi BBIIOJTHEHUS
pabot Tpynmo3arpatamu. CTYJEHT HUMEET BO3MOXHOCTH BBIIOJHATH pabOTy JOMa WIH B ayIUTOPHH.
Bonbmoe BocruTarenbHoe U 00pa3oBaTeNbHOE 3HAYCHHE B CAMOCTOSTEIILHOM y4eOHOM TpPYJE CTYyIEeHTa
UMeeT CaMOKOHTPOJb. CaMOKOHTPOJIb BO30OYKIAeT M MOAJCPKUBACT BHUMAHUE U MHTEPEC, MOBHIIMIACT
AKTUBHOCTh TIAMSTH W MBIIUICHUS, TIO3BOJIIET CTYACHTY CBOCBPEMECHHO OOHAPYKUTh W YCTPAHHTH
JOTYIIEHHBIC OMMUOKUA W HEOCTATKH, OOBEKTHBHO OIPEICINTh YPOBEHb CBOMX 3HAHHM, MPAKTUYCCKHX
ymenuii. Camoe JOCTYMHOE W TPOCTOE CPEICTBO CAMOKOHTPOJS C TMPUMEHEHHEM HH()OPMAIOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH - 3TO PSIJI TECTOB «on-line», KOTOPBIE MO3BOJIIOT B PEIKUME PEATHHOTO
BPEMEHU OTPECIIUTh CBOWM YPOBEHb BJIAJICHUS MPEIAMETHBIM MATEPHAJIOM, BBISBHTH CBOHM OIIUOKH W
MOJIyYUTh PEKOMEHIAIMH 110 CAMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ aumepamypoii

Bcro nutepatypy MOKHO pa3/ieiuTh Ha YU€OHUKU U yueOHbIe MOCOOUs, OPUTMHAIbHbIE HAyYHBIE
MOHOTpaHUecKie HMCTOYHUKH, HAaydHbIC NYOJMKAIIMA B TEPHOAUYECKON medard. M3 HUX MOXKHO
BBIZICNIUTE  JIUTEPATypy OCHOBHYIO (PEKOMCHIYEMYIO), JOIOJHHUTEIBHYID W JIUTEpaTypy s
YIITYOJIEHHOTO U3y9YEeHUS AUCITUTUINHBL.

N3ydeHne MUCHIUIUIMHBI CIIEyeT HAYMHATh C Y4eOHWKA, MOCKOJIbKY YY4ECOHHK — 3TO KHHUTA, B
KOTOPO# M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHHH I10 ONPEICTICHHOMY MPEAMETY B COOTBETCTBUU C IISIISIMU U
3aadyamMy 00ydeHUs], YCTaHOBIIEHHBIMHU IPOTPaMMOH.

[Tpu pabote ¢ uTeparypoil HEOOXOAUMO YUUTHIBATH, YTO UMEIOTCS PA3JIMIHBIC BUBI YTCHUS, U
Ka)/IbI U3 HUX UCTIONIB3YETCS Ha OMPEICTICHHBIX dTalaxX OCBOSHHS MaTepraa.

IIpeosapumenvHoe YTEHNE HANPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB M TIOWCK
WX 3HAYCHHUS B CIPABOYHOM JTEeparype. B 4acTHOCTH, MpH YTEHUM YKa3aHHOW JIUTEpaTyphl HEOOX0IMMO
o poOHEHIITMM 00pa30M aHATM3UPOBAThH TIOHITHSI.

Cke603HO€e umenue TIpeATNonaraeT MpouYTeHne MaTepuana oT Havaja A0 KoHia. CKBO3HOE YTEeHHE
JUTEpaTypbl U3 MPHUBEAECHHOTO CIMCKa JaeT BO3MOXKHOCTb CTYACHTY Cc(hOpMHpPOBATH CBOJI OCHOBHBIX
MOHATUN U3 U3ydaeMOi 00J1acTH U CBOOOTHO BJIAJIECTh UMH.

Buvibopounoe — Ha000POT, UMEET 1LIETBIO MOUCK W 0TOOp Marepuana. B pamkax maHHOTO Kypca
BBIOOPOYHOE UTEHHE, Kak Ccrmoco0 OCBOEHHUS COJAEpKaHMSI Kypca, JIOJDKHO HCIOJIb30BaThCsA MpU
MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM 10 COOTBETCTBYIOIIUM pa3/ieliaM.

Ananumuyeckoe umenue — 3TO KPUTHUECKUH pPa300p TEKCTa C MOCIEAYIOUIUM  €ro
KOHcIekTHpoBaHueM. OcBOEHHE yKa3aHHBIX MOHATHI Oyner HauOosiee 3()(PEeKTUBHBIM B TOM Ciydae,
€CJIM MPU YTEHUU TEKCTOB CTYJIEHT OyleT 3ajaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BOIPOCOB
chopmynupoBana B POC B mnepeuHe BompocoB st coOecenoBaHus. llepeyeHb 3TUX BOIPOCOB
OTpaHHYEH, IOATOMY Ba)KHO HE TOJIBKO COJIEpP:KaHUE BOTIPOCOB, HO CaM MPHUHIIUIT OCBOCHHUS JTUTEPATYPHI C
MTOMOIIBIO0 BOIIPOCOB K TEKCTAM.

Lenbto wu3yuaroweco uTeHUs ABNSETCS TIIyOOKOE€ U BCECTOPOHHEE NOHHMMAaHHUE Y4eOHOM
unpopmanuu. EcTb HECKOIBKO MPHUEMOB W3Y4alOLIEro YTCHHUS:

1. UreHue mo anroputMmy mpeamnoJiaraet pazoueHue MHQOpMalMK Ha OJIOKU: HA3BaHUE; aBTOP;

HCTOYHHK, OCHOBHaiA HIACA TCKCTAa, @aKTquCKI/Iﬁ MaTepHrall; aHaJIM3 TCKCTa ITYTEM COIIOCTABJICHUA
HMCIOIIHUXCA TOYCK 3PCHUA 110 paCCMAaTPHBACMbIM BOIIPOCAM; HOBHU3HA.

2. HpI/IeM MMOCTAHOBKH BOIIPOCOB K TCKCTY UMECT CJ'ICZ[yTOIJ.IPIfI AJIITOPUTM:

- MCIJICHHO IPOYUTATh TCKCT, CTAPAACh ITIOHATH CMBICJII U3JIOKCHHOT'O;

- BBIJICIINTD KIIFOUYCBBIC CJIIOBA B TCKCTC,

- nocTapaTbCd NMOHATH OCHOBHBIC UACHU, TOATCKCT U O6H.[Hﬁ 3aMBbICCJI aBTOpPA.

3. Ilpuem Te3upoBaHUs 3aKitoyaeTcss B (OPMYJIMPOBAHUU TE3HCOB B BHJIE IOJIOKEHHH,
YTBEPKACHUMN, BEIBOJIOB.



K 3ToMy MOHO JOOaBHTH U UHBIE IPUEMBL: TIpUEM pedepupoBaHHs, TPUEM KOMMEHTHPOBAHUSI.

BaxxHo#l cocraBisomiel J1000ro COJUIHOIO HAYYHOTO M3JIAHUS SIBIISETCS CIMCOK JINTEPATypHl,
Ha KOTOpYyI ccbuiaercsi aBTop. [IpM BO3HMKHOBEHMM MHTEpeca K KaKOH-TO 00CYXJaeMOll B TEKCTe
npobsemMe Bcerja e€cTb BO3MOXKHOCTh OOpAaTUTHCA K CIUCKY OTHOCAIIEWCS K Hel jureparypbl. B aTom
cilyqae BCS IpoOieMa Kak Obl pa3OMBacTCs Ha COCTABISIOIIUE YACTH, KaxJaash U3 KOTOPBIX MOXKET
HU3Yy4aTbCAa OTACIBHO OT APYIrUx. HpI/I 9TOM Ba>XHO HC TCPATH U3 BHJA O6IIII/II>1 KOHTCKCT U HC IIOTPYKAThCA
YpE3MECPHO B AC€TAIH, IOTOMY UTO TaKUM 06pa30M MOKHO HC YBUJCTH I''TAaBHOT'O.

IloaroroBka K 5K3aMeHY JOJDKHA NMPOBOIUTHCS HAa OCHOBE JIEKIMOHHOIO MaTepHualla, MaTepuana
MPAKTUYECKUX 3aHATUHN ¢ 00s3aTeNIbHBIM 00paIlEHHEM K OCHOBHBIM YYEOHHKAM MO KypCy. ITO MO3BOJUT
HUCKIIIOYUTH OIIMOKH B TOHUMaHHUHU Marepuaia, 00JIETYHUT €T0 OCMBICJICHUC, TIPOKOMMCHTHUPYECT MaTCpHAJI
MHOT'OYMCJICHHBIMHU ITPUMCPAMH.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K IKIAMEHY:

Ok3ameH B V-M cemecTpe sBisgercs (OpMOH HUTOrOBOro KOHTPOJS 3HAHUW W yMEHUH
oOyJaromuxcs 1Mo TaHHOHW TUCIHITIMHE, TOJTyYSeHHBIX Ha JIEKIUX, IPAKTHYECKUX 3aHATHIX U B IPOLIECCEe
CaMOCTOSATENIbHOW paboThl. OCHOBOW [UIsi  OINpPENENCHUS OLEHKH CIY)KUT YPOBEHb YCBOCHHS
oOyJaromMMucsa Marepuana, MPeAyCMOTPEHHOTO JaHHOW paboueld mporpammoit K  sk3ameny
JIOTIYCKAIOTCSl CTYAEHThI, HaOpaBmue 36 u Oojiee OalIOB MO HTOraM TEKYLIEro U MPOMEXKYTOYHOI'O
koHTpoJs. Ha sk3amene ctyneHT MoxeT HaOpath oT 15 1o 30 Gasos.

B nepuo moaroToBkH K 9K3aMeHy 00ydaronrecs BHOBb 00paIaroTcs K yaeOHO -METOJMIECKOMY
MaTepHally U 3aKpeTUISIOT MPOMEXKYTOYHbIE 3HAHUSI.

[ToaroroBka obydaromierocs K 3k3aMeHy BKJIIOYaeT TpH dTara:

—  camocTosTeIbHas paboTa B TEYEHUE CEMECTPa;

— HENOCPCACTBCHHAA IMOATrOTOBKA B JHH, IMIPEAIICCTBYIOINHUE SK3aMCHY 110 TEMaM KypcCa,
— IIOATOTOBKA K OTBCTY Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI.

[Ipu moaroToBKe K SK3aMeHy OOy4aromIuMcsl 11eJ1IecO00pa3HO KCIOJIb30BATh MaTEpUabl JEKIUH,
y4eOHO-METOAMYECKUE KOMIUIEKChI, HOpPMAaTHUBHbIE JOKYMEHTHI, OCHOBHYIO M JOIOJHHUTEIbHYIO
JTUTEpaTypy.

Ha sx3amen BbIHOCHTCSL MaTepuai B o0beMe, MPeayCMOTPEHHOM pabouei mporpaMMoil yueOHoM
JTUCLMIUIMHBI 32 cCeMeCTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOH / YCTHOM hopme.

[Ipu mpoBeneHuM »SK3aMeHa B NHCbMEHHON (ycTHOU) dopme, Beaylmuil MNpenojaBaTelb
COCTaBIIIE€T 3K3aMEHAI[MOHHbIE OMJIEThI, KOTOPBIE BKIIOYAIOT B Ce0s: TECTOBbIC 3a/1aHUS; TEOPETHUECKUE
3a/laHus; 3a7a4u Wik cuTyanuu. GopMynupoBKa TEOPETUYECKUX 3aJaHUsl COBMAIAeT ¢ (GOPMYyIHUPOBKOMA
MepeyHsi HK3aMEHALMOHHBIX BOIMPOCOB, JIOBEIACHHBIX [0 CBEACHUSA OOydJaroluxcs HaKaHyHE
dK3aMeHalnoHHOW ceccun. CoJliep)kaHue BOMPOCOB OJHOTO OMiIeTa OTHOCHUTCS K Pa3jMYHbIM pa3jaenam
MPOrPaMMBI C TeM, 4T0ObI 00Jiee TOJTHO 0XBATUTH MaTepuall y4eOHOU TUCITUILINHBL

B ayautopum, rae mpoBOIUTCS YCTHBINM 3K3aMeH, JODKHO OJHOBPEMEHHO HAaXOJUThCS He Oolee
IIECTH CTYJIEHTOB Ha OJHOTO IMpenoaBaTelis, IPUHUMAIOIIEro sk3aMeH. Ha moirotoBky oTBeTa Ha Ouiier
Ha 7K3amMeHe oTBoAUTCS 40 MUHYT.

Ipu mpoBeieHnH MICBEMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pezynbrar yeTHOrO (MMCEMEHHOT0) SK3aMeHa BEIPKACTCS OL[CHKAM:

Ouenka «omnuunon— om 91 0o 100 6annoe — TeopeTHIECKoe CoNIEpPkaHIe Kypca OCBOEHO MOHOCTBIO, O3
MPOOENIOB, HEOOXOAMMBIE MPAKTUUECKUE HABBIKK PA0OTHI C OCBOEHHBIM MaTeprasioM copMHpoBaHbL. Bee
TIPETyCMOTPEHHBIE IPOrPaMMOii 00yIeHHsT yieOHBIE 3a/IaHHS! BBITIOJIHEHBI, KAYeCTBO UX BBITIOTHEHHS OIICHEHO
YU CIIoM OajioB, OIM3KUM K MAKCUMATTBHOMY. Ha 9K3amMeHe CTyIeHT IeMOHCTPHpPYET TITyOOKHe 3HAHUS
TIPETYCMOTPEHHOT'O TPOTPaMMOi MaTepraa, yMeeT YeTKO, IAKOHUYHO U JIOTHYECKH MOCIIeIOBATENIHHO OTBEYATh HA
TIOCTABJICHHBIE BOTTPOCHL

Ouenka «xopouio» —om 81 0o 90 bannoe — TeopeTvecKoe coiepkaHue Kypca 0CBOSHO, HeOOXOIMMbIe



MPaKTUYECKUE HAaBBIKA PAa0OThI CHOPMUPOBAHBI, BBIOJHEHHBIE YUEOHBIE 3a/IaHHUsI COJICPKAT HE3HAYMTEIIBHbIC
ooy, Ha sKk3amMeHe CTy/ieHT IeMOHCTpUPYET TBEPAOE 3HAHUsI OCHOBHOT'O (TIPOTPaMMHOTO0) MaTepraa, yMeeT
YETKO, PaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvhno» — om 61 0o 80 6annoe — TeopeTUUECKOE COACpPKAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOJWMBIE MPAKTUYECKUE HABBIKM PaOOTHl CPOPMHPOBAHBI YACTUYHO,
BBINIOJIHEHHBIE Y4eOHblE 3aJlaHusl cojepxaTr rpyobie ommOku. Ha sk3ameHe CTYJEHT AEMOHCTPUPYET
3HaHUE TOJBKO OCHOBHOTO MaTepuayia, OTBETHI COJIEPKAT HETOYHOCTH, CIa00 apryMEHTHPOBAHBI,
HapyIlIeHa MOCIIeA0BATEIFHOCTh H3JI0KEHHS MaTeprasa

Ouyenka «Heyoosenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJICPKAHUE Kypca
HE OCBOCHO, HEOOXOIMMbIC TIPAKTUYECKNE HABBIKM pabOTHl HE COPMHUPOBAHBI, BHIIIOJHEHHbIC y4EOHbIC
3aJJaHus COJIepKaT rpyObie OMHMOKHU, TOTIOJHUTENbHAsT CAaMOCTOsATeNIbHAs paboTa HaJl MaTepHalIOM Kypca
HE TPHUBENET K CYIIECTBEHHOMY TOBBIIICHUIO KauyecTBa BHITIOJHEHUS yueOHbIX 3amaHuii. Ha sk3amene
CTYICHT JEMOHCTPHpYeT HE3HAaHWE 3HAYMTEIHHON YacTH MPOTPaMMHOTO MaTepualia, CYIIECTBCHHBIE
OmMOKH B OTBETAaX Ha BOIPOCH, HEYMEHHE OPHEHTHPOBATHCS B Marepuaje, HE3HAHHE OCHOBHBIX
MOHATUHN TUCIIUTLITHHEI

8. MarepuajibHO-TeXHUYECKOEe O0ecnevyeHne TUCIUIIUHbI

8.1.Tpe6oBaHus K MATEPUATHLHO-TEXHUYECKOMY 00eCIeYeHH IO

Jnst peanuzanmu  paboueld TPOrpamMMBbl  TUCHUTUIMHBI HMMEIOTCS CHEIUAIbHBIC TOMEIICHUS s
IIPOBCACHUA 3aHATHH JICKOUOHHOTO W CEMHUHAPCKOIO THIIA, TPYINIIOBBIX W HHAWBUIAYAJIBHBIX
KOHCYJbTAIIMK, TEKYIIEr0 KOHTPOJS W TMPOMEKYTOUHOM aTTecTaldH, a TakkKe MOMELICHUS s
CaMOCTOSITEIPHOW pabOThl M TIOMEIICHUs] Il XpaHCHHUS M TPO(PHIAKTHYECKOTO OOCTYKUBAHHS
obopynoBanus. CrenuaabHble TIOMEIICHHWS YKOMIUIEKTOBAHBI CHCIHAIU3UPOBAHHOW MeEOeTbl0 |
TEXHUYCCKUMH CpeACTBAa OOYdYeHHMs, CIYyXKAIlUMH i1 TPEACTaBlIeHWs] HHPOpMAUU OOJIBIION
ayJUTOPHH.

Jlis mpoBeneHus 3aHATHHA JIEKIIMOHHOTO TUIA MMEIOTCA JAEMOHCTPAllMOHHOE O0OpydOBaHHUE U
yueOHo-Hargauple nocobus. Ilo mucuuminube «KBaHTOBas XuMuUsS» HMMEIOTCS MPE3CHTALUU IO
OTJIENbHBIM TE€MaM Kypca, MOo3BoJIsitore Haubosee 3(p(HEeKTUBHO OCBOUTH MPEACTABICHHBIA yueOHBIH
MaTtepuai.

HpI/I IIpOBCACHUN 3aHATHI HCKHI/IOHHOFO/ CCMHUHAPCKOI'0 THUIIA 3aHATUH HUCIIOJIB3YIOTCA:
JIUUECH3UOHHOC NPOZPAMMHOE 00echneyeHue:

IlepeyeHb JTHIIEH3MOHHOTO IporpaMmMHoro obecneyenust KbI'y 2019

Ne IIpaBoodaanarenn HaumenoBanue nporpammsi, OcHoBaHue 11
n/n NPAaBO MCIOJb30BAHUSA KOTOPOH | HCIOJIb30BAHUSA
NpeaocTaBJIsAeTCS
1. | Microsoftirelandoperationslimited | [Taker npaB ans ygamuxcs Ha loroBop
o0ecrieyeHue JOCTyIa K CEpBUCY Nel3/2A-223
Office 365 ProPlusEduShrdSvr 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlaboparopus IIpaBa Ha IIPOrpaMMHOE Horosop
Kacnepckoro» obOecieueHne  Ha  mporpammtoe | Nel3/DA-223
oOecrieueHue 01.09.19
KasperskyEndpointSecurity IE:
6usneca — CranaaptHblii Russian
3. | 000 [IpaBa Ha ucnonb30BaHNe [orosop
«JlokTop BeO» IPOTPaMMHOTO 00eCTIeUeHHS Nel3/2A-223
Dr.WebDesktopSecuritySuite 01.09.19




AnTuBupyc + LlenTp ynpaBieHus Ha
12 mec., 200 TIK

8.2 Ocobennocmu peanuzayuu oucyuniunl 011 UHEATUOOB U JIUY, C OZPAHUYEHHBIMU
603MONCHOCHAMU 300P08bS

JUig CTyIEeHTOB C OTPaHUYEHHBIMHU BO3MOYXKHOCTSIMU 3/I0POBBS CO3/1aHbl CIIELMAIbHbIE YCIOBUS JUISI
1oJiyueHus: o0pa3zoBaHus. B 1ensix J0CTymHOCTH NOJy4eHHsI BBICLIETO 00pa30BaHUsI 10
00pa3oBaTebHBIM IPOTPaMMaM HHBAJIMIAMH U JIMIIAMH C OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBS
YHUBEPCUTETOM 00€CIIeYnBaCTC:

1. AnbrepHaTuBHAas BepcHs OPUIIMAIBHOTO caiiTa B ceTH «IHTepHeT» I Ci1ab0oBUIAIINX;

2. J1nst ”HBaNMMOB € HApYLIEHUSMU 3peHHus (c1a0oBUASILINE, CIENbIE) - IPUCYTCTBUE aCCUCTEHTA,
OKa3bIBAIOIIET0 00yYaromeMycsi HEOOX0AUMYIO TOMOIIb, 1yOIMpOBaHNE BCIyX CIIPABOYHOM
nH(pOpMalLIUK O pacCIIMCaHUX YYEOHBIX 3aHIATHI; HATMYME CPEJICTB Ul YCUIICHHUS] OCTaTOYHOTO 3PEHUS,
OpailIeBCKOM KOMIbIOTEPHOU TEXHUKH, BUICOYBEIMUNUTENEH, TPOrpaMM HEBU3YAJILHOTO JI0CTyNa K
nH(popMalLKY, TPOrPpaMM-CHHTE3aTOPOB PEUN U APYTHX TEXHUYECKUX CPENICTB pHeMa-Tepeaadu
yueOHOM MH(]popMalMK B JOCTYNHBIX (POpPMax JIJIsl CTYACHTOB C HApYLIEHUSIMU 3pEHHUS;

3.1t ”HBANUAOB U JIULL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBS O CIYXY
(cmabocablmaiye, Tiyxue) —3ByKOyCUIIMBAIOLIas anmnapaTypa, MyJIbTUMEUITHbIE CPEICTBA U IpYyTHe
TEXHUYECKUE CPEJICTBA pHUeMa-Tiepeiau yueOHoi nHpopmanuu B JOCTYIMHBIX hopMax;

4. J1nst ”HBAJIUOB U JIUII C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3/I0pPOBbS, UMEIOIIHNX HAPYLICHHUS OTIOPHO-
JIBUTATEJILHOTO arlapara, Co3/1aHbl MaTepHalIbHO-TEXHUUECKUE YCIOBUS 00ecneunBarone
BO3MOXHOCTb O€CTIPENSTCTBEHHOTO JOCTYIa 00y4daromuxcsi B ydeOHble TOMEIIeHUsI, 00BEKTY MUTaHUS,
TyaJeTHbIE U APYyrve NOMEUICHUs] YHUBEPCUTETA, a TaKXKe MPEeObIBaHUS B YKa3aHHBIX TOMELICHUAX
(HanmM4YMe pacIIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPUCTIOCOOTICHUH).

OOyuaromuecs: U3 YUCIIA JIUIL C OTPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbS 00€CIIEUEHBI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (popMax, aanTHPOBAHHBIX K OIPaHUYEHUSIM UX
3JI0pOBBSL.

OOyuaromumMcsi ¢ OrpaHMYECHHBIMU BO3MOKHOCTSIMHU 37I0POBbSI MPEAOCTABIISIFOTCS CIEIUATIbHBIC
Y4eOHMKH M Y4YeOHbIe IMOCOOMs, WHasg ydeOHas JUTEparypa, CHCIUATbHBIE TEXHHYECKHE CPEICTBa
00y4YeHHMSI KOJUICKTUBHOTO WM WHIWBHUAYAJIHHOTO IIOJIb30BAHHUSA, MPEAOCTABJICHUE YCIYI aCCHUCTEHTA
(MOMOIITHKKA), OKa3bIBAIOIIETO OOYYAIOIIMMCS HEOOXOJAUMYI0 TEXHUYECKYIO MOMOIIb, a TAKXKE YCIYyTH
CYpIOTIEPEBOTYUKOB U TU(IIOCYPAOTIEPEBOTINKOB.

a) s CIa00BHISIIHX:

- Ha DK3aMEHEe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUI CTYyJEHTY HEOOXOAUMYIO TEXHHUUECKYIO
MOMOIb C YyYETOM HWHAMBHAYAJIbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHATh pabodyee MecCTo,
MepeIBUraThCs, MPOUYUTATh U 0(OPMUTH 33JaHKE, B TOM YHCIIE 3alUChIBAs MO TUKTOBKY);

- 3aJaHus JUIS BBINOJHEHMS, a TaKKe MHCTPYKIUS O TMOPSAIKE MPOBEACHHUS 3aueTe/IK3aMeHa
0(OPMIISIFOTCS YBETHUEHHBIM HIPUPTOM;

- 3aJaHM J71 BBIIIOJIHEHMS Ha dK3aMeHE 3aUNTHIBAIOTCSA aCCUCTEHTOM;

- MICbMEHHBIE 33/1aHUs BBITIONHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY;

- obecrieunBaeTCs MHAWBUyaIbHOE paBHOMEpHOE ocBelienrne He menee 300 mokc;

- CTYHEHTY JUIsl BBIMIOJHEHUS 3aJIlaHusl IPU HEOOXOIMMOCTH MPENIOCTABIAETCS yYBETHUYHUBAIOIIEE
YCTPOMCTBO;

B) JUIS TIIyXUX U CIa0O0CIHBIIIANINX:

- Ha 3aueTe/’PK3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKa3bIBAIOUIUN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb ¢ YI€TOM MHIUBUIYAIBHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee MECTO,
MePeIBUTAThCS, MPOYUTATh U O(DOPMUTH 3aJ]aHKE, B TOM YHCIIE 3aMUCHIBAs MO TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MUCBMEHHOU (opme;

- ofecrieunBaeTcs HaJlW4Me 3BYKOYCHUIIMBAIOUIEH ammapaTypbl KOJUIEKTHBHOTO TIOJIb30BAHMS,
npu  HEOOXOJUMOCTHM  TOCTYMAIONIUM  TMPENOCTAaBISIeTCS ~ 3BYKOYCHWJIMBAIOIIAsl — ammaparypa



VHJMBHUYaJIBHOTO T10JIb30BaHU;

- 10 JKEJIAaHUIO CTYJCHTA IK3aMEH MOXKET IPOBOUTHCS B MUCbMEHHOH (opme;

1) Ul JIMI C HApyUIEHUSIMU OIOPHO-JIBUraTEIbHOTO amnmnapara (TSKENbIMH HapyIICHUSIMU
JBUTATENIbHBIX (PYHKIMIA BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEM):

- TIMCBbMEHHBIE 3aJaHUS BBIIOJHAKOTCA Ha KOMIIBIOTEPE €O  CHEHUAIM3UPOBAHHBIM
IIPOrpaMMHBIM 00ECIIEUEHUEM WIIM HAJAUKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA YK3aMEH MPOBOIMUTCS B YCTHOH opme.



Ipunoxenue 1
JUCT UBMEHEHUH (IOITOJIHEHUN)

B pabo4yro IporpamMmy Mo JuciuIuiHe «KBaHTOBas XMMUSD TIO HAITPABIICHUIO
noarotoBku 04.03.01 —Xwumust; [Ipoduns Heoprannyeckass XuMuUst 1 XUMUSI KOOPAHMHAITUOHHBIX
coequHeHunit; @uznueckast xumust Ha 2020-2021 y4ueOnbIi T

Hepeqenb BHOCHUMBbIX

Nen/m Jaement (mynxr) PIIT U3MEHEeHU (JI0OMOJIHeHUIl)

IIpumeyanue

OO6cyxaeHa W peKkoMeHJOBaHa Ha 3acemanun kadenpsl Heopranwmdeckoilt wu
buznueckoi XUMUHN TPOTOKOIT No or" " 2020r.

3aBeayromuii kapeapoi / X.b.Kymxos /




IIpunoxenue 2
Pacnpenesienne 0a/1710B TeKyIero U pyoe:kHoOro KOHTpPOJIA (Ha ycmMompenue

asmopa)
Non Buo konmponn Cymma 6annos
/n Oowan cymma | 1-a mouxa 2-a mouxka | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4o.
Texywuii Konmpoan: 00 30 6annos 00 10 6. 00 106. 00 106.
Tpaxmuueckue 3auamus om () 0018 6. om (0 00606.| om0oo66.| omOado66.
Bvinoanenue CAMOCMOSMENbHBIX
3a0anuil (peuterue 3a0ay )
om () 00120. om00046. |om000o46 |om0oo46
Pybesucrulit KoHmpoJib 00 30 6annos 00 106. 0o 10 6. 0o 106.
TECTUPOBAHHE ot 0- 110 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- 1o 30.
KOJUIOKBUYM ot 0 10 216. or01076.| orO0mo76.| or0 o 70.
Hmozo cymma mexkyuiezo u
pybescozo Konmpona 0o 706annos 00 236. 00 236 00 246
OIIeHKA «yI0BJIETBOPHTEILHOY
He meHee 36 0. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
OI[EHKA «XOPOI0» menee 70 6.
(51-69 6.) menee 23 6 | Menee 23 6 | wmenee 246
OIIEHKA «OTJITHYHOY
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee
0. 0 246




IlIkana oyenueanus nAAHUPYEMBIX PE3YTbMAMOE 00yUEHUSA

Texyumii u py0e:KHbIII KOHTPOJIb

IIpuiaoxenne 3

Cemectp HIkana oueHUBaHUA
0-35 6anJsioB 36-50 6an0B 51-60 6annoB 61-70 6annoB
Bropoii Yactuunoe mocemnienne ayauTopHbix | [lomHoe wnm wactuyHoe mocenienne | [lomHnoe U yactuuHoe | [TonHoe MOCEUIEHUE
3aHATUI. HeynoBnersopurenbHoe | ayIUTOPHBIX  3aHITHUH.  YacTU4HOE | IOCEleHue AyIUTOPHBIX | AyIUTOPHBIX 3aHSATUI.
BBIIIOJIHEHUE JIOMAITHETO 3aJaHUsS. | BBIIOJIHEHWE  JOMAIIHETO  3aJaHUs. | 3aHSITHHA. [Tonaoe BBITIOJIHEHUE
IInoxasgs moaroroBka K OamwibHO- | YacThuHOEe BhIIOJHEHUE 3amaHuil s | [TomHoe BBITIOJIHEHUE | JJOMAIITHEr O 3aJIaHUS.
pPEHTHHTOBBIM MEPOINPHUATHAM. | CAMOCTOSATEIILHONH pPadOThl, TECTOBBIX | JIOMAIIHErO 3aIaHusl. Brimonnenue 3aaHAH
Crynent HE JIOITyCKaeTcs K | 3aJJaHMi, OTBEThl Ha KOJUIOKBUYME Ha | BolnonHeHue 3aJlaHuN oISt | oISt CaMOCTOSITEIILHON
MPOMEXYTOYHON aTTeCTalluU OIICHKY «YIOBJIECTBOPUTEIHHOY. CaMOCTOSITEITHHOM paboThl, | paboTHI, TECTOBBIX
TECTOBBIX 3aJlaHUM, OTBETHl Ha | 3aJlaHUM, OTBETHl  Ha
KOJUTOKBHYME Ha OIICHKY | KOJUIOKBUYME Ha OIICHKY
«XOpOUIO». «OTIIUYHOM.
IIpomeskyTOoYHas1 aTTecTALMS
Cemectp IlIxana oreHMBaHUS
HeynoBnerBopuTenbHO Y 10BIE€TBOPUTEILHO Xoporio OTan4IHO
(36-60 6aoB) (61-80 6amoB) (81-90 6amoB) (91-100 6amroB)
Bropoii Crynent nmeet 36-60 6amnoB mo | Ctyzent wumeer 36-50 OGamioB 1o | Ctyaent mmeer 51-60 OGammoB | Ctynent mmeer 61-70 GammoB mo

UTOTaM TEKYLIEro W pPyOeKHOTro
KOHTPOJISI, Ha JK3aMEHEe He [all
MOJIHOTO OTBETa HH Ha OAWH
BOITPOC.

Crynent nmeet 36-45 GamoB 1mo
UTOTaM TEKYLIEro U pPyOeKHOTro
KOHTpPOJS, Ha OJK3aMeHe Jaj
MOJIHBI OTBET TOJIKO Ha OIMH
BOITPOC

WTOraM TEKyLIero M pyOeXHOro | 0  WUTOraM  TEKyLIero W | UTOraM TeKyLIero U pyOexHOro

KOHTPOJISA, Ha dK3aMeHEe JaJl MOJHEIA | pyOeKHOrOo  KOHTPOJIS, Ha | KOHTPOJNS, Ha DK3aMeHe
OTBET HA OJWH BOMPOC M YACTHYHO | DK3aMEHE Jal IONHBIA OTBET Ha | IOJHEIM OTBET Ha 00a BOIPOCA.

OTBETHJI Ha BTOPOH. OOUH BONPOC M  YaCTUYHO
Crynent umeer 46-60 O0amuIOB TO | OTBETHJ HA BTOPOH.

uroraM Tekymero wu pybexsoro | CtymeHT mmeer 61 — 65 GamioB
KOHTPOJISI, HA DK3aMEHE Jajl HOJNHBIM | IO  WTOraM  TEKyLIero |
OTBET Ha O/IUH BONPOC WJIM YaCTHUYHO | pyOSKHOrO  KOHTpOJs,  Ha
OTBETHJI Ha 00a BoIpoca. 9K3aMeHe Jajl TIONHBIA OTBET Ha
CTyIeHT UMEeeT 10 UTOraM TEeKYILEro | OAMH  BOIPOC W YacTHYHO




u pyOexHoro koHTpons 61-70
0aJI0B Ha PK3aMEHE He Jaj MOJIHOTO
OTBETa HU HA OJMH BOIIPOC.

oTBeTHS Ha BTOpoW. CTymeHT
umMmeer 66-70 GamIoB MO MTOraM
TEKYILEro u pyOeKHOrO
KOHTPOJIA, Ha DJK3aMeHe  Ja
HOHHI)II\/'I OTBET TOJIBKO Ha OJWH
BOITPOC.
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