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I.HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUITJINHBI

eabro Kypca sSBISIETCSA U3JI0)KEHUE OCHOB KBAHTOBOM XUMHUHU — pa3zesia TEOPETUYECKON XUMHH, B
KOTOPOM CTPOEHHUE U CBOMCTBA XUMHYECKUX COCIMHEHUN, UX B3aUMOJCHCTBUS U MPEBPALLEHUS paccMaT-
PHUBAIOTCS HA OCHOBE IIPEACTABICHUI KBAHTOBOM MEXAHUKH U 3KCHEPUMEHTAIBHO YCTAHOBJIEHHBIX 3aKO0-
HOMEPHOCTEW, B TOM YHCIIE OMUCHIBAEMBIX KJIACCHUYECKOM TEOpUeH XMMUYECKOro crpoeHus. OaHo u3
HamOoJee BAXKHBIX €€ HANpPaBIICHUH — M3ydeHHUE DJIEMEHTAPHBIX aKTOB XMMHUYECKUX NPEBPAIICHUIA, BbI-
JEJSIEMBIX B MOCIEAHUE TO/bl OTAEIBHO KaK XUMHMUYECKas TMHaMHKa. KBaHTOBass XuMus UCIOJIb3yeT Ma-
TEMAaTUYECKUH anmapar U METOJbl KBAHTOBOM MEXaHUKH ISl ONIMCAHMS U pacueTa CBOMCTB XUMHYECKUX
COEJMHEHHM, HAYMHAs C aTOMOB M MPOCTEUIINX MOJIEKYJ U KOHYAsl TAKUMH BBICOKOMOJIEKYJISIPHBIMH CO-
SIMHCHUSIMH, KaK, OCIIKH, U KOHJACHCUPOBAHHBIMH CPEIaMHU, B KOTOPBIX YK€ HEBO3MOXKHO PacCMAaTPUBATh
OTJIENbHbIE HU3KOMOJIEKYIApHbIC (hparMeHTHI.

B nmocnennue gecstunetusi, ocobeHHO mocie BHeapeHus OBM, KBaHTOBO-XUMUYECKUE PACUETHI
CTaJIi BaXXKHBIM 2JIEMEHTOM XHMHUYECKUX UCCIeNoBaHUi. B cBsA3M ¢ 3TUM BO3HUKIA Mpoliema oOyueHus
XUMHUKOB JIMCUUIUIMHE «KBAHTOBAsI XUMHUS» B 00bEME, MO3BOJISIOIMIMM HE TOJIBKO MPOU3BOJIUTH PACUETHI
MOJICKYIT 110 33JJaHHBIM CXeMaM, HO ¥ TBOPYECKH HCIIOJIh30BaTh B CBOCH pabOTe KOJMYCCTBCHHBIE U Kade-
CTBEHHBIE BbIBOJIbl KBAHTOBOW XUMUH.

3agaya AUCHUIUIMHBI — NO3HAKOMUTH CTYAEHTOB C OCHOBAaMHU KBAaHTOBOM MEXaHUKH U KBAaHTO-
BOM XMMUU B TOM MUHUMAJILHOM 00BbEME, KOTOPBIN COBEPIICHHO HEOOXOIUM JIJisi IOHUMAaHMS COBPEMEH-

HOU XUMUHU.

®opMUpOBaHUE YMEHUI U HABBIKOB BEACHHUS HAYYHOW M meAaroruueckoi paboThl ymo-
BJICTBOPSIONIUX TpeboBaHus npodeccruoHaibHOro cTanaapta «llegaror (megaroruueckas
NEATEIIbHOCTh B cpepe AOIIKOJIBHOTO, HAaYaIbHOIO O0IIEro, OCHOBHOTO OOIIET0, CPEAHETO
oOmero oOpa3zoBaHusi) (BOCHIUTATENb, YUYHUTENb)» YTBEPKICHHbIA NpHKa3oM MUHTpyIa
Poccuu ot 18 okts16ps 2013 r. N 544n

2. Mecto nucuummssl B crpykrype OITOIT BO

JucuuruinHa «KBaHTOBass XUMMsD) SIBISETCS AUCHUIUIMHON YacTH (GopMuUpyeMasi ydacTHUKaMu o0pas3o-
BATEJIbHBIX OTHOIICHMM, Moayns "KBaHToBas Xxumus. MoJeKysbl, MOJIEKYJISIPHBIE CUCTEMBI U TBEPABIC
tena» bnoka 1 «/lucunnmusl (MOIysIM)» OCHOBHOM 00pa3oBaTEeIbHON MPOrpaMMbl IO HANpPaBICHUIO
noarotoBku 04.03.01 Xumus.

Nzyuenne nucuuminabl «KBaHToBass XUMus» 0azupyeTcs Ha CyMMe 3HaHUH, TOJTYYEHHBIX CTYJACHTaMH B
XO0JIE OCBOEHHUS CIIEAYIOIUX AMCUUIIINH: «Marematuka», «Pusuka», «Heoprannyeckas xumus», «AHa-

JIUTHYCCKAasA XUMUA», <<CTpOCHI/Ie BCIICCTBaA».



JIyist OCBOCHMSI TAaHHOW JUCIMIUIMHBI, CTYIEHTHI JOJKHBI BJIAJIETh CIASAYIOIMMMH 3HAHUSIMU: YMETh BJla-
JeTh MAaTeMaTUYEeCKUM ammapaToM Tu((GepeHInaTbHOT0 U UHTETPATHHOTO BBIUMCICHHS W TEOpeTHYe-
CKHX OCHOB Kypca (U3UKH, Pa3AesiOB CTPOCHHUE aTOMA, ONITUKH U KBAHTOBOW MEXaHUKHU.

Hucnunmuna «KBaHTOBass XUMUS» SIBISETCS NPEANISCTBYIOMICH JUIsi TaKUX JUCHUILIAH Kak:
«Konnonnmaasg xumus», «BMCy», «Dusndeckne MeToasl HCCIEAOBaHUAY, «DH3MUeCcKast XUMHUL», «XH-
MHUYECKas TEXHOJIOTHS.

ZlI/ICI_[I/Il'IJII/IHa IMMO3BOJIUT PACIIUPUT TEOPETHUIECCKYIO IOATOTOBKY 6aKaJIaBpa, IMMOJIY9YUTb T€OpEeTH4e-
CKHe 3HaHHUA IPU ONMUCAaHHUHU 3JIEKTPOHHOTO CTPOEHHA MOJIEKYJIAPHBIX CUCTEM U peaKuHOHHOﬁ CIIO-
COOHOCTH MOJIEKYJL.

N3yuenne naHHOW MUCIMIUIMHBI HAIIPABJICHO HAa OCBOCHUE OOOOIICHHBIX TPYAOBBIX
byHKIMI
[1C «Ilenaror (memaroruyeckas IeATeIbHOCTh B chepe JOUIKOIBHOT0, HAYalbHOTO
00111ero, OCHOBHOTO OOIIEro, CpeHero ooiero oOpa3oBaHus) (BOCIUTATENb, YUUTEIh)»
yTBEPKJICHHBIN npukazoM Muntpyna Poccuu ot 18 okts6psa 2013 r. N 5441 OTO - Ile-
Jaroruveckast IesITeIbHOCTh 10 MTPOSKTUPOBAHUIO U Pean3aliuu 00pa3oBaTEIHLHOTO MPO-
1ecca B 00pa3oBaTeNbHbIX OPraHU3alkgaX JONIKOJIBHOI0, HAYaJIbHOTO 00IIEeTr0, OCHOBHOTO
o0111ero, CpeTHero 00IIero 0Opa3oBaHUs

3.TpeboBaHus K pe3yJibTaTaM 0CBOEHHS TMCUMILINHBI (MOTYJIs1)

B coBokynHoOCTH ¢ ApyruMH JucuUIuMHamMu npodwmisa «Heopranndeckas XUMUs U XUMUSL KOOPIUHALIU-
OHHBIX COEIUHEHHI» aucuunianHa «KBaHTOBas XMMHS» HallpaBieHa Ha (pOpMHpOBaHHE CIEAYIOLIUX
komnereHui B coorsercteun ¢ ®I'OC BO u OIIOII BO no nanpasnenuto noarorosku 04.03.01-Xumus
(ypoBeHb OakanmaBpuara)

MMpodeccnonanbubix komnerenuni (IIK) mo Bugam npodeccuoHaibHOM 1eATEIbHOCTH:

Hay4Ho-uccienoBareibcKkas, negarornyeckas 1esiTeJIbHOCTh:
IIK-3. Cioco0eH mpoeKTUpOBaTh U OCYILECTBIATh HAIIPABJIEHHBIM CUHTE3 HEOPTaHUYECKUX COEU-

HEHUH C MOJIe3HBIMU CBOMCTBAMH IO/ PYKOBOJICTBOM CHelHanucTa 0oyiee BEICOKON KBalU(UKALIUN
B pe3ynbprare uzydenuss aucuuiinHel « KBaHTOBas XUMUSD) CTYJEHT JOJIKEH:
-3HATh OCHOBHBIC NIPHUOIKEHNS] KBAHTOBOW XMMHH W TPHHIIUAIIBI METO/IOB, MCTIONB3yEeMBIX MPH pacyde-
TaX AJIEKTPOHHON CTPYKTYPHI, CTPOCHUS U PEaKIIMOHHON CTIOCOOHOCTH XMMHYECKUX COSTMHECHUH;

- YMETb HCII0JIb30BAaTb TEOpEeTUYECKHE MOJeJN OJiA 060CHOBaHMUSA CTpO€HHUuAd U peaKuHOHHOﬁ CIIO-
COGHOCTH BelecTB pa3quHof/’1 MNpUupoAabIl, IJIaHUPOBAHUA CHHTETHYE€CKHX pa60T

- BJAaJA€Tb HaBblKaMHU IPHUMEHEHHUA TEOPETHYECKUX OCHOB TPaJUIIMOHHBIX U HOBBIX pa3e/ioB XH-
MHWH IIPpH pEIIEeHHNHU y‘-le6HbIX W HAYYHBbIX 3aa4 XUMHUYECKOU HaIllpaBJI€EHHOCTH,

HaBBIKAMHU TOBBIIIIEHUS 3HAUUMOCTH cBoer Oyayuien nmpodeccuu (I1C «Ilenaror (menaro-
TUYecKas IeATeILHOCTh B cpepe TOIMIKOIBHOTO, Ha4aIbHOTO 00IIEro, OCHOBHOTO OOIIIETo,
cpeaHero oo6miero oo6pa3oBaHMs) (BOCHHUTATEIb, YUYWUTEIb)» YTBEPXKIACHHBIM MPHUKa30M
Muntpyna Poccun ot 18 oktsa0ps 2013 1. N 544n T® - A/01.6 OGmenenaroruueckas
bynkuusi, A/02.6 BocniutatenpHas aestenbHOCTh, A/03.6 Pa3BuBaromias aesTenbHOCTb,



B/03.6 Tlenaroruueckasi JesITENBHOCTD MO PEAM3ALUU MPOTPAaMM OCHOBHOTO U CPEIHETO

o01ero oOpa3oBaHus).

Taomuma 1. Cone

4. Conepskanue U CTPYKTYpa JUCHUILIHHBI (MOXYJINA)

pyKaHWe TUCHUTUIMHBI(MOoayJs1) «KBaHTOBAsI XUMMUSI

Ne | Haumeno- Kon KOH- | Dopma Te-
BaHHe pa3- Copep:xanue pa3jesa TpoJIupYe- Kyllero
aeJsa MOii KoOMIIe- | KOHTPOJIs

TEeHIUHU
1. | IpexmeT Wznyyenne abcomoTHO uyepHoro Te- | [IK-3 Tectuposa-
KBaHTOBOM . HUE (7,
na,bopoBckas Mozens aroma,BHemHUN
MEXaHUKHU H KOJUTOKBU-
KBaHTOBOW | potoadpdext,I'unoreza Jlyu ne bpoii- ym (K),
xumuu. Oc- . pYOEXKHBII
ns,0nepatopel. CBOHCTBA OIEPaToOpOB.
HOBHBIE KOHTPOJTb
tanbl pa3- | CaMoconpspKeHHbBIE oreparo- (PK).
BUTHS
. | ppr,CobcTBenHble 3HavyeHus. CoOCTBeH-
KBaHTOBOM
Teopuu. Ma- | Hple pyHKkuuu. Teopembl 0 COOCTBEHHBIX
TeMaTH4e-
. 3HAYEHUSIX U COOCTBEHHBIX (DYHKIIH-
cKkuii anma-
paT KBaHTO- | six,MaTpu4HO€ TpPEICTAaBICHHE OIepaTo-
BO# Mexa-
poB
HHUKH.
2. | OcHOBHBIE OcHoBHBIE 3aKOHBI KBaHTOBOHW Mmexanu- | [1K-3 Tectuposa-
nmocryjarbl | ku,OnepaTopsl  KOOPAMHAT W UMITYIb HHe (T),
y - JTEPATOP p y KOJUTOKBH-
KBaHTOBO#i | ca,OnepaTopbl MOMEHTa UMITYJIbCA yMm (K),
pyOEXHBIN
MEXaHUKH. Omnepatop MOoMeHTa UMIyibca B chepu-
KOHTPOJIb
Omneparopbl | 4YecKOW cuUCTeMe KoopauHaT,OnepaTop (PK)..
¢pu3nUecKNX | KHHETHYECKOM sHepruu,OnepaTtop KUHe-
BEJIMYNH TAYECKOW JHEpruu B chepuyeckoi cu-
CTeMe KOOpIUHAT
Omnepatop MIOJTHOM SHep-
UM, DKCIIePUMEHTAIbHbIE  JJOKA3aTelb-
CTBa CYIIECTBOBAaHHE CIUHA AJIEKTPOHA.
OrnepaTopsl ciHa

3. | DOBoawouus [Ipuntun npuunHHOCTH B KBaHTOBOM | [1K-3 Tectupona-

COCTOSIHUI U HUE (T),
MEXaHHKE, YpaBHEHHUE [Ipenunre-
ypPaBHeHHE KOJUTOKBU-




Ipenunre- | pa,Craunonapnoe ypaHenue Illpenun- ym (K),
pa. YpaBHe- rena pyOeKHBIN
HHe Helpe- P KOHTPOJIb
PBIBHOCTH VYpaBHEHUE HENIPEPBIBHOCTH (PK).
TouHo pe- CBoOomnast yactuna,Yacruna B mnoteH- | [1K-3 TecTupona-
1aemMble 3a- . HUE (T),
LUAJIbHOH sIMe
JAa4M KBaH- KOJIJIOKBH-
ToBOM Mexa- | [loTeHIMaNBHBIN Oapb- yMm (K),
HUKHU . pyOexKHBIN
ep,l apMOHMYECKHI OCLIUILIATOP
KOHTPOJIb
Yactua B Mmoje  MOTEHIMAIbHBIX (PK).
cwi,Yactuna B KyJIOHOBCKOM IIOJIe Si[-
pa,CriekTp U BOJHOBBbIE (YHKLHUU aTOMa
BOJIOpOAA
Ipu- Teopuss BosmymieHnus npu otcyrctBuu | [1K-3 Tectuposa-
OonmskeH- | BeIpoxkaeHus, Teopus Bo3MyllIeHUsS IpU HHe (T),
’ KOJJIOKBHU-
Hble Me- | HAIMYMM  BBIPOXKJEeHUs,BapranoHHbIi yMm (K),
TOABI npuHUUI, Bapuanuonsslii npuHoun Pur pybexbli
P 2P p KOHTpPOJIb
pelieHus | 1a (PK).
KBaHTO-
BO-
MeXaHM-
YeCKHX
3aja4
Pacmense- | Pacmeruienne sHeprernueckux yposHe# | I1IK-3 Tectuposa-
HHe JHepre- HUE T
p aToMa B 3JIEKTPUYECKOM moje. DPdekT (T),
THYEeCKHX KOJUIOKBH-
ypoBHeil [lItapka,Paciiernyienne HHEPreTHYECKUX yMm (K),
aToMa B NO- . pyOexHBIN
YPOBHEN aromMa B IOCTOSHHOM MAarHuT-
CTOSTHHOM KOHTPOJIb
JjleKTpuYe- | HOM noze. D¢ ¢ekTt 3eemana (PK)..
CKOM M Mar-
HUTHBIX MO-
JSIX
Cucrema BonnoBast ¢ynkuus cuctemsl Toxze- | IIK-3 Tectuposa-
TOXKAE- HUE T
CTBEHHBIX 4acTHIl. DepMUOHBI 1 OA30HBI, (T),
CTBEHHBIX KOJIJIOKBH-
YacTHll. AHTHUCUMMETpU3alMsl BOJHOBOM (yHK- ym (K),
YpaBHeHue . . pyOexHBIN
1un,/leTepMUHAaHTHBI  BUJA  BOJHOBOM
IIpeauHre- KOHTPOJIb




pa nast ato- | pynkuuu. Jlerepmunant Cnelitepa (PK).
MOB U MoJIe-
KyJ. Pa3ne-
JICHHE JJIeK-
TPOHHOIO H
SIIEPHOIO
JABUKEHUS
8. | CocTtosinme | DieKTpoHHBIE , KojeOarenbHble U Bpa- | [IK-3 Tectupona-
MOJIEKYJT U HUE (T),
HiaTeJabHble COCTOSIHUSI MOJIEKYJ, Ypas-
YPaBHeHHeE KOJUJIOKBHU-
Ipenunre- | nenue llpenunrepa mist atToMoB U MoJIe- yMm (K),
pa aJas aTo- PYyOEKHBIN
Kyi,Pa3ieneHue 31€KTpOHHOrO U sAJep-
MOB U MoJie- KOHTPOJIb
KYJIl. METOJ HOTO JBUKEHUHN (PK).
camocorJa-
DNEKTPOHHAsT SHEPrusi CUCTEMBl JJIEK-
COBAHHOTI'O
noJisi XapT- | TPOHOB,DJEKTPOHHBIE U OpOUTAJIbHBIE
pu-Poka
SHEPTUU MOJIEKYII C 3aKPBITBIMH 000JI0Y-
kamu,O6utanu Xaprpu-doka
9. | Ipeacras- Monexynspubie obutanu kak jguHeiHsie | [1K-3 Tectuposa-
JIeHHe MO- . HUE (7,
KOMOMHAIMU 0a3uCHBIX (QYHKIUH (aTOM-
JIeKYJISIp- KOJUTOKBU-
HBIX OpOM- HBIX opOurenei ),3akpeIThle 000J70Y- ym (K),
TaJieil B BH- . PYOEXKHBII
N K1, OTKpBIThIE 0007104KH. OrpaHUYeHHbIN
ae JIuHe- KOHTPOJIb
HBIX KoMOH- | meton  Xaptpu-Doka,OTKpeITEIE  000- (PK).
Han Ui .
nouku. Heorpanmdennsii meron Xaprt-
aTOMHBIX
opouranei. | pu-Poxka,Teopema Kynmanca
Meron
CCII, MO
JIKAO
10. | Knmacengpu- | OgHO’KCHIOHEHIMAIbHAS opb6utans | [1K-3 Tectuposa-
Kalnus . N HHE T
1 CreiitopoBckoro Tuna, ddeKTuBHBIHA (T),
KBaHTOBO- KOJUIOKBH-
XHMHMYECKHMX | 3apsij sSapa U SKPAaHUPOBAHUE BJIEKTPO- yMm (K),
METO/10B H HOB pyOexHBIN
0a3MCHBIX KOHTPOJIb
Ha0dopoB Penakcaruss ~ opOutaneir,  basucHbie (PK).
¢ynkuuu. @Oyakmumu  CreHTepoBCKOro
tuna,bazucueie  pynkunu. DyHKUMK
["aycoBa tumna,Knaccudukamnus 6a3ucHbIx
HabopoB
11. | DuekTpon- 3HaueHWe  KoppemsauuoHHbIX  3ddek- | [IK-3 Tectupona-
Hasl Koppe- HUE T
PP TOB, TUIIBI  KOPPEJIALUOHHBIX 3 dek- (T),
JISIIUS KOJJIOKBHU-




TOB,MeToIbl yueTa 3JIEKTPOHHOU KOppe-

ym (K),

OCIKHBII
JSALAA py'
KOHTPOJIb
Koppensuronnsie metoasl. Kondurypa- (PK).
IIUOHHOE B3aNMO/ICii-
ctBue,KoppensaunonHoe B3aUMOJEH-
cTtBHe. MeTos TeOpuH BO3MYILCHUS
12. | Metox OcHoBHbIe MONOXeHus: merona pynkmu- | [1K-3 Tectuposa-
HKLUO- N HHE T
bymu OHaja JJIEKTPOHHOM IUIOTHOCTU,MeTox (T),
HAaJIa JJIeK- KOJUJTOKBU-
TPOHHOM Kona-llIsma,KBanToBbie mMeToabl MoHTe ym (K),
IUIOTHOCTH OE>KHBII
Kapina py
KOHTPOJIb
(PK).
13. | Hoayamnu- | OcHoBHBIE 4YepThl mnoxyamnupuyeckoro | I1K-3 Tectuposa-
puuecKue HUE (T),
meTona,Hynesoe updepenmanbuoe
KBaHTOBO- AaHY Aupdeper KOJUIOKBH-
xumudeckmne | nepekpoianre. Meton ITITIITIL, YITATIL, yMm (K),
MeTO/bI . OCKHBIN
8 MIIII.,Paciiupennsiii Meto XIOKKe- Py
KOHTPOJIb
ns,lIpocroit  meron XrOKKess, ITUIIEH, (PK).
anun u OyragueH
14. | Cummetpus [1K-3 Tectuposa-
u cBoiicTBO | ToueuHsle  omepaliu  CUMMETPHUU:A) HUE (T),
MOJIEKY.JI BpALLICHHE BOKDYT OCH KOJJIOKBHU-
ym (K),
0) oTpaxkeHHe B MIOCKOCTH CHMMETPUU pyOEKHBIN
KOHTPOJIb
B) 3€pKaJbHO MOBOPOTHOE Npeodpa3zoBa- (PK)
HUE
T) omepaluy UHBEPCUU
TodeuHble Tpynmbl CUMMETPUM M UX
MIPEICTABICHUS
Knaccudukanus MonexyaspHbIX opOu-
Taje Mo CHUMMETPUM M UX H300paxe-
Hus, Knaccudukarust 3IeKTPOHHBIX CO-
CTOSTHUM IO CHMMETPUHU
15. | KBanToBoO- [Tpobnembl ocymectBienus | I11K-3 Tectuposa-
XHMHYeCKoe HUE (T),
KBaHTOBO-XUMHUYECKHUX pacue-
MO/1eJIUpO- KOJUJTOKBU-
BaHHUeE KaK TOB.KBaHTOBO-XMMHUYECKUE TPO- ym (K),
MEeTOJI MC- pyOexHBIN




cJIeI0OBaAHUA rpaMMBbl KOHTPOJIb
(PK).
16. | Pacuersl AToMBI ¥ HOHBI. Turbl cBs3u AnekTpoHos | [1K-3 Tectuposa-
JIEKTPOH- HUE (T),
B aromax,TepmMbl aTOMOB,DJEKTPOHHBIC
HOI0 CTpoOe- KOJUIOKBH-
HUSA U sHeprun,OpOuTanbHbIE SHEPTUN yMm (K),
CBONCTB . pyOeKHBIN
MonekynspHbIii WOH BOJIOPO-
aTOMOB H KOHTPOJIb
MOJIEKYJI na,l oMosiiepHbIE MOJIEKYJIbI (PK).
Mognekyna aszora, ['ereposinepHbie molie-
KyJbl, XapaKTepUCTUKA COCTOSIHUS aTo-
MOB B MOJICKYJIE
17. | Peakumnon- Meron mnoBepxHocTe mnoTeHImanpHOM | [1K-3 Tectuposa-
Hasl crnocoo- . HUE (T),
SHepruu, MeToJl MHIEKCOB PeaKIIMOHHON
HOCTh KOJUJTOKBU-
criocoOHocTH, IlapaGonudeckass Mojaenb ym (K),
pyOEeXKHBII
MEPEXOTHOTO COCTOSIHUSL M peakuus pa-
KOHTPOJIb
JUKAJIBHOTO OTPBIBA BOJIOPOA (PK).

Ta6muma 2. O6mast TpyI0eMKOCTh JUCIUIUIMHBI COCTaBIsAeT 4 3adyeTHbIC eauHuIbl (144

qaca)

Bun pa6orsl

TpynoeMkocTh 4acoB/ 3a4eTHBIX

eIMHULL
5 cemecTp BCEro

OO6m1ast Tpy10€MKOCTH (B Yacax) 144 144
Konumaxkmmnan paboma (6 uacax) 60 60
Jlexuuu (JI) 30 30
[IpakTuueckue 3ansatus (I113) 30 30
Camocmoamenvnuas paboma (8 yacax) 57 57
CaMocTosATENBHOE N3YUEHUE PA3/IEIIOB 51 51
KonTponbnas padorta (K) 6 6
[ToaroToBka ¥ MpOXOKJIEHNE NMPOMEXKYTOUHON aTTECTa- 27 27
ITUU
Bupa npomexyTouHOl aTTecCTALIMH JK3aMeH

Taomuna 3. JIeKnnoHHbIE 3aHATHS




Tema

1. |[Ipeamer KBaHTOBOM MEXaHUKH U KBAaHTOBOM XuMuK. OCHOBHBIE 3TAIlbl Pa3BUTHUS KBAH-
TOBOM Teopuu. MaTeMaTuuecKuii anmnapaT KBAaHTOBOM MEXaHUKH.

2. |OcHOBHBIE IOCTYJIAaThl KBAHTOBOW MeXaHUKHU. OnepaTopsl GU3NIECKUX BETHUNH.

OBostonus coctosiHuid u ypaBHeHue Llpenunrepa. YpaBHeHne HENPEPHIBHOCTH.

4. |TouHO peniaemble 3a/1a41 KBAaHTOBON MEXaHUKHU.

5. HpI/I6JII/DKeHHI>Ie MCTOJbI PCHICHUA KBAHTOBO-MCXaHUYCCKHX 3a4a4

6. | PacmieruieHne sHEPreTHUECKUX YPOBHEH aTOMa B MOCTOSTHHOM JJIEKTPUUECKOM U Mar-
HUTHBIX TOJISIX.

7 |Cucrema ToX1eCTBEHHBIX YacTull. Y paBHenue lllpenunrepa s aToMOB ¥ MOJIEKYII.
Paznenenue 31eKTPOHHOrO U SIAEPHOTO IBUKEHHUS.

8 |Cocrosinue monekyin u ypaBHenue [llpeaunrepa st aToMOB 1 MoJieKyJl. MeTona camo-
coriacoBaHHOro mnoist Xaptpu - doka

9 |IIpencraBieHue MOJICKYJISIPHBIX OpOHUTAJICH B BUJIC JIMHEHHBIX KOMOWHAIMI ATOMHBIX
opoutaneit. Meton CCII, MO JIKAO.

10 |Knaccudukarus KBAaHTOBO-XUMHYECKHX METOJIOB M 0a3UCHBIX HAOOPOB

11 |DnexTpoHHas KOppenanus

12 |Metoz pyHKIIMOHANA 3JIEKTPOHHOM MIIOTHOCTH

13 HOJIYBMHI/IpI/I‘-IeCKI/Ie KBAaHTOBO-XUMHWYCCKHUC MCTOAbI

14 |CuMMeTpust U CBOMCTBO MOJIEKYII

15 |KBaHTOBO-XMMHUYECKOE MOZACIIMPOBAHUC KaK METO UCCIICAOBAHUA

16 |PacueTsl 371€KTPOHHOTO CTPOEHUS U CBOMCTB aTOMOB U MOJIEKYJI

17 |PeakuunoHHass cnocOOHOCTH

Ta6mumna 4. [IpakTuyeckue 3aHATUS

Ne Tema
/1

1 MaremaTnueckuii annapar KBaHTOBOM MeXaHUKU.OCHOBHBIE MOCTYJIaThI
KBAHTOBOM MEXaHUKHU.

2 Omneparopbl PU3NYECKUX BEITUYHH.




[98)

VYpasnenue [lpeaunrepa. YpaBHeHNE HENPEPHIBHOCTH

4 TouHO pemraemble 33141 KBAHTOBOW MeXaHUKH. Bomopo1onogo6HbIil aToM.

5 Teopus Bo3myiieHuit 1 BapuanoHHbIi Metoa. Dddekr IlTapka u 3eiima-
Ha.

6 CHuH 3JIEMEHTApPHBIX YaCTUI U CBA3aHHbIE C HUM MarHUTHBIE MOMEHTHI.

7 Cucrema muorux gactull. CucTeMa TOXIECTBEHHBIX YaCTHII.

8 VYpasuenue lllpeaunrepa ajisi aToOMOB U MOJIEKYJI.

9 OnHosnekTpoHHoe npubamkenue. Meron Xaprpu-Doka.

10 [TonsiTHE O METO/1e KOH(PUTYPALMOHHOTO B3aMMOACHCTBHSL.

11 MeTo BaJIEHTHEIX CXEM.

12 [IpencraBieHne MOIEKYIISIPHBIX OpOUTAJIeH B BUAE TMHEHHBIX KOMOUHAIMIHA
ATOMHBIX OpOUTAaJIeH.

13 Meton CCII, MO JIKAO.

14 Y4er cuMMeTpuH U SAepHON KOH(PUTypaIIUH IPU paCCMOTPEHUH SIIEKTPOH-
HOM 3aJa4H.

15 Knaccugukanum 371eKTPOHHBIX COCTOSTHHI MOJIEKYJ M KilacCU(UKALUs MO-
JICKYJSPHBIX OpOUTaseil 1o CHMMETPHUH.

16 ['uOpunuzauus u rudpunnesie oouranu. [lonysamnupruyeckue MeToAbl KBaH-
TOBOW XMMMUH.

17 CoBpeMeHHOe TTporpaMMHOE 00ecIieYeHue KBAaHTOBO-XUMHUUYECKHUX pacye-

TOB.

Ta6numa 5. CaMOCTOSITETbHOE N3YUEHUE Pa3/IesIOB TUCIIUIUIMHBI

BOHpOCI)I, BBIHOCUMBIC Ha CAMOCTOATCIIbHOC N3YYCHHEC

1. | OpOuTanu-BoiaHOBbIe HYHKIUU

OCHOBBI METOJIOB pacueTa CTPOCHUH MOJIEKYJI.

Hesmnepnueckue u noaysMNepUuecKue METOJIbl pacdyeTa CTPOEHUS MoJie-
Ky

5. OueHoYHbIe MaTEPHAJIBI VIS TEKYLIEr0 U Py0eKHOI0 KOHTPOJIA

yCIeBaeMOCTH

U IPOMEKYTOYHOM aTTecTalun

KoneunsimMn pe3yiabTaTaMK OCBOCHUSA MPOrpaMMbl JUCHHUIIIIMHBI ABJIAIOTCA C(bOpMI/IpOBaHHI)IG KO-

THUTUBHBIE JECKPUITOPBI «3HATh», «YMETbY, «BJIAJ€Th», PACHHCAHHBIE MO OTAEIbHBIM KOMIETECHIIHSIM.
dopMHUpOBaHUE ATHX JECKPUITOPOB MPOUCXOIUT B TEUEHHE BCETO CEMECTpa IO dTalaM B paMKax pas-
JIMYHOTO BUJA 3aHATHHI U CAMOCTOSTETLHON pabOTHI.

B xozme u3yuyeHUs OUCHUIUIMHBI NPEIyCMaTPUBAIOTCS mMeKyujuil, pyoexcHulit KOHmpoas u npo-

MencymouHana ammecmayus.

5.1.011eHOYHbIe MATEPUAJIBI JJIs1 TEKYIIEro KOHTPOJIS. [ens mekyujeco Konmpons —
OIIEHKA PE3yJbTAaTOB pabOTHI B CEMECTPE M OOECIEYCHHE CBOCBPEMEHHOW OOpaTHOM CBSI3H, NS
KOPPEKIMH1 00y4YeHHUs, aKTUBU3ALUN CaMOCTOSATENIbHOM paboThl oOyudatomierocs. OObEKTOM TeKy-
[IEr0 KOHTPOJIS SABJSIOTCS KOHKPETHU3UPOBAHHBIE PE3yNbTaThl 00ydeHUs (yueOHbIe JOCTUKEHMUS)
10 JUCLUIUINHE

Texkywuit Konmpoap yCUeBAeMOCTH OOECIEUYMBAET OLEHMBAHME XOJa OCBOEHUS IUCLMILIMHBI

«KBaHTOBas XMMUS» U BKIIIOUACT: OTBETHI Ha TCOPCTUUCCKHUEC BOIIPOCHI HA NPAKTHUYCCKOM 3aHATHUU, PC-
IMCHUEC MPAKTUYCCKUX 3aa4 W BBIIIOJTHCHUEC Sa,I[aHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHH, CaMOCTOATCIIBHOC BbI-



IIOJIHEHNE MHIWBUYAIbHBIX JOMAIIHUX 3aJaHUN (HaIpuUMeEp, pelIeHue 3a/1ad) ¢ OTYETOM (3alUTOl) B
YCTaHOBJIEHHBIN cpok. OleHKa KayecTBa IOJrOTOBKM HAa OCHOBAaHMM BBINIOJIHEHHBIX 33JaHUN BeleTCs
npernogasaTeneM (¢ 0OCYKICHHEM pPe3yNbTaToB), OaIbl HAYUCISAIOTCS B 3aBUCHMOCTH OT CJIOKHOCTH
3aJJaHMsL.

5.1.1. Bonipochbl o TeMaM JUCUMILIMHBI « KBAaHTOBasi XUMM D)

KOHTpoJimpyemble komnerenuun ITK-3.

Tema 1. llpeamMeT KBAHTOBOI MeXaHMKH U KBAHTOBOM XMMHUU. OCHOBHbIE 3TANbl PA3BUTHUSA

KBAHTOBO# Teopuu. MaTeMaTH4YeCKUIl alIAPAT KBAHTOBO MeXaHUKHM.

1. M3nydenue aOCOIIOTHO YEPHOTO Tela
boposckas moxens atoma

Buemnunii pororddexr

I'mnoresa Jlyn ne bponns

Omnepatopsl. CBoiicTBa onepatopoB. CaMOCONPSKEHHBIE ONIEPATOPHI

AN O

CobcrBennbie 3HaueHus. CoOcTBeHHBbIE (QyHKIMU. TeopeMbl 0 COOCTBEHHBIX 3HAYCHHAX M
COOCTBEHHBIX (QYHKIUSIX

7. MarpuuHoe npeAcTaBIeHUE ONepaTopoB

Tema 2. OcHOBHBIE OCTYJIATHI KBAHTOBOW MeXaHUKU. Oneparopbl (pU3NUYECKUX BeJTUUYHH

1.

2
3
4
3.
6
7
8

OCHOBHBIE 3aKOHBI KBAHTOBOM MEXAHUKHU

Omnepatopbl KOOPAUHAT ¥ UMITYJIbCA

Omnepatopbl MOMEHTA UMITYJIbCa

OmnepaTop MOMEHTa UMITyJIbCa B CHEPUIECKON CHCTEME KOOPAUHAT
OrnepaTop KUHETHYECKOM YSHEPTUU

Oneparop KUHETUYECKOM SHEPTUU B CHEPUUECKON CHCTEME KOOPIUHAT
Omneparop MOJIHOM SHEPTUu.

3KCHepI/IMeHTaHBHHC A0Ka3aTeJIbCTBA CYHMICCTBOBAHUEC CIIMHA 3JICKTPOHA. OnepaTopr CIIMHa

Tema 3. IBosmronns cocrosinnii U ypapHenue lllpenunrepa. YpaBHeHue HenpepbIBHOCTH

1.
2.
3.

[IpuHIMIT TPUYMHHOCTH B KBAHTOBOM MeXaHUKe, ypaBHeHue [lIpennnrepa
CrannonapHoe ypasHenue lllpennnrepa

ypaBHGHI/Ie HCIMIPCPBIBHOCTU

Tema 4. TouHo pemiaemMble 3a1a4M KBAHTOBOW MEeXaHUKHU

1.

2
3
4.
5
6

CBoboHas yacTuia

YacTuua B IOTEHUHUAIBHON sIME
[ToreHuuanpHBINA Oapbep
I"'apMOHMYECKHI OCHUIUISATOP
Yactuia B moJjie MOTEHUUAIbHBIX CHJI

Yacrtuia B KyJIOHOBCKOM I10JIE Spa



7.

CrniexTp u BoJHOBBIE (DYHKIIMHM aTOMa BOJOpO/Ia

Tema 5. HpHﬁJIH)KeHHLIe METOAbI PCHICHUA KBAHTOBO-MEXaHUIECCKUX 3a1aY

1.
2.
3.
4.

Teopust BO3MYILIEHUSI IPU OTCYTCTBUU BBIPOKICHUS
Teopust BO3MYIIICHUSI IPU HAJTUIUH BBIPOXKICHUS
BapuanuoHHbIi pUHIIAIT

Bapuanvonssiii npuHiuun Puria

Tema 6. Pacmenjenue IHEPIreTUICCKUX ypOBHeﬁ aToOMa B MOCTOSTHHOM 3JICKTPUYE€CKOM U Mar-

HHUTHBIX IMOJIAX

1.
2.

PacmiernieHue sHEpreTHYECKUX ypoBHEH aToma B AjieKTprudeckom mnoje. Iddexr Lllrapka
Pacmieruienne sHEepreTHYeCKNX YPOBHEH aTOMa B IMTOCTOSSHHOM MarHWTHOM moiie. Dddekt 3eeMa-

Ha.

Tema 7. Cucrema TOKIeCTBEHHBbIX YacTull. YpaBHenue lllpequnrepa a1 aToMoB U MoJiekyJ1. Pa3-

ACJTCHHUE JICKTPOHHOI'0 U AAICPHOI0 IBHKCHUSA

l.
2.
3.

BonHoBas (pyHKIMS CUCTEMBI TOKAECTBEHHBIX yacTull. DepMUOHBI U Oa30HBI
AHTHCUMMETpHU3aLMsI BOTHOBON (YHKIUH

JlerepMuHaHTHBIN BUj BOJHOBOM (yHKIMU. [letepmunanT Crelitepa

Tema 8. CocTosinue MosekyJ U ypaBHeHue llIpeaunrepa a1 aToMoB U MOJIEKYJI. MeTOJ CaMo-

COrJ1aCOBAHHOIO nojsa Xaprpu-Poka

1.

2
3
4.
5
6

DJIEeKTPOHHBIE , KOJIeOaTeNbHbIE U BPAILIATEIbHbIE COCTOSHHUS MOJIEKYIL.
Vpasuenue lllpennnrepa s aTOMOB M MOJIEKYJIT

Pa3zenenne 2J€KTPOHHOIO U AEPHOIO ABUKCHUI

OJNEKTPOHHAs PHEPTUS CUCTEMBI DJIEKTPOHOB

ONEKTPOHHBIE U OPOUTANILHBIE SHEPTUU MOJIEKYJI C 3aKPBITHIMU 000JI0YKaMu

Ob6wuranu Xaprpu-doka

Tema 9. IlpeacraBiieHne MOJIEKYJIAPHBIX OpOMTAIell B BU/Ie JTUHEHHBIX KOMOMHALIMH ATOMHBIX

opoutaseii. Meron CCII, MO JIKAO

1.

A

MonekynspHble 00UTaNM KaK JUHEHHbIe KOMOMHAIMU 0a3uCHBIX (YHKIUI (ATOMHBIX opOuTaneit
3aKphIThIe 000JI0YKH

OTxpeIThie 060510ukH. OrpaHnndeHHblil Metoa Xaptpu-Poka

OTtkpeITEIE 0007104KH. Heorpannuennsiii Metoq Xaptpu-Doka

Teopema Kynmanca



Tema 10. Knaccupukanus KBAaHTOBO-XMMHYECKHX METO10B U 0a3MCHBIX HA0OpPOB
1. OnHoskcnoHeHnHalibHast opoutans CleUTOPOBCKOTO THUIIA
2. DddexTuBHBIN 3apsia Aapa U SKPAHUPOBAHKUE FIEKTPOHOB
3. Penakcarmus opOuTanei
4. basucuHble pynkunu. Oynkuun ClredTepoBCKOro TUIa
5. basucusle pynkuuu. @ynkuuu ['aycoBa tumna
6. Knaccudukamnus 6a3ucHbIX HAOOPOB
Tema 11. DiieKTpOHHASA KOpPPeJIALMS
1. 3HaveHue KOPPEISIIUOHHBIX YPPEKTOB
2. Tumbl KOppenaunoHHBIX 3(h(HeKToB
3. Meroasl yuera 37€KTPOHHOU KOPpESIUn
4. Koppensuuonnsie Metoabl. Kondurypanuontoe B3auMoeiicTpre
5. KoppensunonHoe B3aumojieiictBre. MeTo1 TeOpur BO3MYIIEHUS
Tema 12. MeToa pyHKIIHOHAJIA 3JIEKTPOHHOM IJIOTHOCTH
1. OcHOBHBIE MTOJIOKEHUS MeTo/1a (PYHKIIMOHATIA SJIEKTPOHHOM MJIOTHOCTH
2. Meton Kona-IIlhma
3. KganToBsie MeToasl MonTe Kapna
Tema 13. Iloayamnupuyeckue KBAHTOBO-XMMHYeCKHeE MeTO/IbI
OCHOBHBIE YepTHI OTYIMIINPUUECKOIO METOA
HyneBoe nuddepennnansuoe nepekpreianue. Meroa IITTATL, YITATT, MITAIL.
Pacmmpennbiit MeTo XrOKKeNs

[Ipocroi meron XroKkemns

A e

OTuiieH, anui u OyraaneH
Tema 14. CumMmmeTpHusi H CBOHCTBO MOJICKY.JI
1. ToueuHsle onepanuu CUMMETPUU
a) BpaIlleHUE BOKPYT OCH
0) oTpaXkeHHE B TNIOCKOCTH CUMMETPHH
B) 3€pKaJIbHO IOBOPOTHOE MpeoOpa3oBaHue
I') ofepaluy NHBEPCUU
2. ToueuHble TPYIIIBI CHMMETPHUH U UX MPEICTABICHUS
3. Kitaccudukaryst MOJIeKyJIsIpHBIX opOUTaNell 0 CHMMETPUU U UX H300pakeHus

4. Knaccuukanus 31eKTPOHHBIX COCTOSHUHN 110 CHMMETPUHU

TemalS. KBaHTOBO-XUMHYECKOE MO/IeJIMPOBAHNE KAK METO/l MCCJIeIOBAHUS



1. TIpoGnemsbl ocyiecTBI€HNS KBAaHTOBO-XUMHUECKHUX PacyeTOB

2. KBaHTOBO-XMMHYECKHE POTPaMMBbl

Tema 16. PacueTbl 3J1eKTPOHHOIO0 CTPOEHHSI M CBOMCTB aTOMOB M MOJIEKYJI
ATOMBI ¥ HOHBI. THUIIBI CBSI3U IIEKTPOHOB B aTOMax

Tepmbl aTOMOB

ONEKTPOHHBIE SHEPTUU

OpOutanbHble YSHEPTHH

MonekynsapHbIid HOH BOJIOPOA

["oMosiiepHBIE MOJIEKYJIIBI

Mognekyna a3ora

FeTepo;Iz[epHLIe MOJICKYJIbI

0 N kWD

XapaKTepI/ICTI/IKa COCTOSIHUA aTOMOB B MOJICKYJIC

Tema 17. PeakunoHHas cnocoOHOCThH
1. MeToa MOBEpXHOCTEH MOTCHIIMAIBLHOM SHEPTUU
2. MeTo HHACKCOB PEaKIIMOHHON CIIOCOOHOCTH

3. Ilapabonuyeckas MOJENb EPEXOAHOIO COCTOSTHUS U peaKklus paIuKaJIbHOTO OTphIBA BOJIOPOIA

Kpumepuu popmuposanus oyenox (ouenusanus) ycmnozeo onpoca

VYCTHBINM onpoc SBISETCST OJJHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUI 00ydaromierocs mo auc-
uuiuinHe « KBanToBast xumust ». Pa3BEpHYTHI OTBET CTyJeHTa JOJKEH MPEICTaBIATh COOON CBSI3HOE,
JIOTUYECKH TOCIe0BaTeIbHOE COOOIICHHE Ha 33JaHHYI0 TeMy, TMOKa3blBaTh €0 yMEHHE MPUMEHSTh
ONpPEIEICHUS.

B pezynomame ycmnozo onpoca 3nanus, 00yuaruiezocsa 0ueHusarmces no cieoyouiell wKaie:

_om500___6 oann, CTaBUTCS, €CJIM 00YYaAIOIIUNCS :

1) monHO M3NaraeT U3yuyeHHBIH MaTepuan, 1aéT MPaBUILHOE OMpPEeIeIEHHOe KBAHTOBO- XUMUYe-

CKHX IIOHSTHIL,

2) oOHapyXuBaeT MOHMMAaHHE MaTepuasa, MOXKeT 000CHOBATh CBOU CYXKJICHHUS, TPUMEHUTH 3HA-
HUS HA TIPAKTHUKE, IPUBECTH HEOOXOIMMBIE TIPUMEPHI HE TOJIBKO M0 YIYEOHUKY, HO U CAMOCTO-
SITEJIbHO COCTaBJICHHBIE;

3) wu3naraeT Matepual Mociae0BaTeNbHO U MPABUIBHO C TOYKU 3pEHUSI HOPM HAYYHOT'O U
JUTEPATYPHOTO S3bIKA.

__om3004___ 6anna, CTaBUTCS, €CIIM 00yJaIOMUNCS TAET OTBET, YAOBJICTBOPSIOIINI TEM Ke
TpeboBaHUsAM, UTO U /i Oanna «1», Ho gomyckaeT 1-2 ommOKku, KOTOpPBIE CaM K€ UCTIPaBIseT, u 1-2
HeZ04€ETa B CO/IepKAaTeIbHOM YaCTH KBAHTOBO — XMMHYECKON HAMpaBIE€HHOCTH , MOCJIEI0BATENIbHOCTH U
SI3BIKOBOM O()OPMIICHUHU U3TIaraeMoro.

Om 1002 Oanna, cTaBUTCS, €ciiu 00yJaroluiicss OOHapyKUBAaeT 3HAHUE U TTIOHUMaHue
OCHOBHBIX MOJIO)KEHUH JAHHOW TEMBI, HO:

1) wu3maraeT Marepuai HEMOJIHO U AOMYCKAeT HETOYHOCTH B OMPECIICHUN OHATHUI;

2) He yMeeT JOCTaTOYHO IIyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOM CYX/ICHUS U MIPUBECTH

CBOM IIPUMEDBI;




3) wu3naraet MaTepuall HETOCIEA0BaTEIbHO U IOMYCKAeT OMIUOKH U B SI3bIKOBOM O(OPMIICHUH
M3J1araeMoro.
0 6annoe, craButcs, eciiv 00yJarOIMUKCsS 0OHAPYKUBACT HE3HAHKUE OOJIBITICH YaCTH COOTBETCTBY-
IONIETO pa3Jieia u3y4aeMoro MaTepuaa, J0mycKaeT ook B (POPMYITHPOBKaX KBAHTOBO — XUMUYECKOM
HAIPaBICHHOCTH .

Baner

«5-6 », « 3-4 », « 1-2 » MOTYT CTaBUTBLCS HE TOJIBKO 33 €IMHOBPEMEHHbIN

OTBE€T, HO 1 3a paCCpeI[OTO‘-ICHHLIfl BO BpECMCHHU, T.C. 3a CYMMY OTBCTOB, JJaHHBIX CTYACHTOM Ha IIPOTAKC-

HHWH 3aHATHA

5.1.2.0cHOBHBIE MaTePHAJIbI VISl CAMOCTOSATEIbHOH padoThl 00y4Yaromerocs

(TunoBble 3a1a4u)(KOHTPoJIMpyeMble komneTeHuuu IK-3)
[lepedyeHb TUMOBBIX 3a/1a4 JUISI CAMOCTOSTEIILHOW PadOThl C(hOPMUPOBAH B COOTBETCTBUU C Te-
MATHUKOM MPAKTUYECKUX 3aHATUN 110 AUCHUIUIMHE «KBaHTOBas XuMHUsI.

3aoauu

Tema «OpouTaiu — BOJHOBbIE PYHKIMU»

l.
2.

N vk

8.

9.

10.
1.
12.
13.
14.

ITouemy nosiBUIaCh KBAaHTOBAsE MEXAHUKA?

Kak onuchIBatoT BOJIHOBBIE CBOMCTBA 3JEKTPOMArHUTHBIX BOJH WJIM MPOCTO BOJIH IO Kilac-
CHUYECKOU MEXaHUKE?

Kakune ecTb KOHKpETHbIE KCIIEPUMEHTANIbHBIE JJaHHbIE, KOTOPbIE HE OOBSICHAIOTCS KIIacCHU-
YEeCKOM MEXaHUKON?

Kakoii cMbIci 17151 371EKTPOHOB UMEET BOJIHOBAs! (PYHKIIMS COIJIACHO SKCIIEPUMEHTY?

MO>KHO J11 TOBOPUTH O TPAEKTOPUH JIBUKEHUS DJIEKTPOHOB?

B kBaHTOBOI MeXaHHUKE FOBOPAT PO ONEPATOPbI, KAK UX IIOHUMATh?

MoXHO 711 HaliTH 1O CBOMCTBaM ONEpaTopoB JBE (pU3MUYECKUE BEIMYUHBI, KOTOPbIE OJJHO-
BPEMEHHO TOYHO U3MepAETCs?

Kak youparot Bpems B ypaBHenue llIpeaunrepa u npespaiiars ee B cTalluOHapHOE?
VYpasuenue lpequnrepa crpaBeyInBO IS JTFOOBIX 3JEKTPOHOB B JTF0O0M aTome?

Kakue ObIBatoT aTOMHbIE OPOUTAIM U B UEM OHU pa3IHyaroTcs?

Hackomnbko B IpOCTpaHCTBE PACTSHYTHI aTOMBI OpOUTAIH ?

Kaxoif yrmoBoit MOMEHT 3JIEKTpOHa aToMa BOJIOPO/Ia CBA3aH ¢ KBAHTOBBIMH unciaamu | 1 m?
Uro Takoe criuH 31eKTpoHa’?

Kak o603HauatoT Tepm aroma?

Tema «OcHOBBI MeTOJa pacyeTa, CTPOCHUE MOJIEKYJD

1. Kak pemaercs a5IeKTpOHHOE cTanMoHapHoe ypaBHeHue lllpenuHrepa nis aroma wiu
MOJIEKYJIBL, TJI€ HU OJJVH, @ HECKOJIBKO JIEKTPOHOB?

2. T'oBopsr, 4To 115 pacdera MOJIEKYJI B KBAaHTOBOM XMMUU IOJIB3YIOTCS METOOM XapTpH
®okka Pyraana. A yto Takoe meto XapTpu?

3. B KBaHTOBOW XMMHH HCIOJIB3YIOT JIS pacueTa CTPOEHUE MOJIEKYJ HE MeTOJ XapTpH, a

Meton XapTtpu Dokka, 4eM OHU OTINYArTCA?

Yro Takoe cIeUTEpOBCKUI 1ETEPMUHAHT?

UYro u3 cebs npeacrasnsetr mero MOJIKO?

Kakoii camsii npoctoit meron Xaptpu ®okka Pyraana?

UYro u3 cebs npeacrapinser J-cBs3u, G-CBA3U?

Kak cocunTars 3J€KTpOHHYIO INIOTHOCTD HA aTOMaXx U CBS35IX MOJIEKYJI?

Yacto roBopsT: «MOJIKYJISIpHAs OpOUTATb 00MamaeT cuMMmerpueii». Uto u3 ceds npen-

CTaBJISIET TOHATUE «CUMMETPHSI»?

A A

Tema «Hedmnepuueckue U MOJTyIMIEPUYECKHE METOIbI PacyeTa CTPOEHHs MoJie-



KyJD»
1. Ha 4em 0CHOBaHBI HEIMIIEPUUECKHE METO/IbI pacyeTa CTPOCHHUS MOJICKYJI?
2. Yro Takoe Fyy, S w?

(98]

Kak BbITTISAIUT BBIpayKEHUE ISl SHEPTUH, €CJIM UMEEM 3aHATHIEC HACTOSIIUE MOJICKYJISIp-
HBbIC OPOUTATN WIIA MOJICKYJISIpHAsl OPOUTAIb B BUJE JIMHEHHONW KOMOMHAITUN Oa3MCHBIX
GbyHKIIUN?

Kakumu merogamu npubiimkeHHo pemaeT ypaBHeHue Xaptpu Pokka Pyraana?

Urto u3 cebs npeacTapisieT BapualliOHHBIA METO?

Kak monumMare MeTos TeOpur BO3MYIIEHUI?

Nk

Ecnu B Monekyse He4eTHOE YHCIIO 3JIEKTPOHOB, TO TOBOPSAT MPO OTKPBITYIO 3JIEKTPOH-

HyI0 00010uKy. Kakoe pemraer ypaBHEHHE Uil ONPEACTICHUS CTPOCHUS TaKOW MOJIEKY-

Tb1?

8. Uem HX® ornuuaercs OXD?

9. Kak BrIOHpatoT 6a3ucHbIe aTOMHBIE PYHKIIWH 17151 HEAMITUPUUECKUX PACYETOB?

10. B uem npeumyIiecTBO HUCIOIb30BaHUS B pacueTaxX rayccoBbIX ()YHKIIHI BMECTO CieiTe-
pPOBCKHX?

11. Kakue ncnomnp3yroT rayccoBbie 0a3uchl?

12. 3aueM HY)KHO YUUTHIBATh JIEKTPOHHYIO KOPPEISIIIHIO?

13. Kakue MeTo/ibl y4eTa YUUTHIBAIOT 3JIEKTPOHHYIO KOPPETSIIHIO?

14. Metoa KOH(PUTYPALIMOHHOTO B3aUMOJICHCTBHUS YTO 3HAYUT?

15. B ueM ocoOeHHOCTh MeTO1a (PYHKITMOHATA TUIOTHOCTH?

16. Kakue ecTp NOTy>MIIMPUUECKHE METO/IbI?

17. Yto u3 cebs npencrasnser meronq CNDO?

18. Kakas BbIrosia B pacuetax Mosekyi B npubnvxenun HJIT?

19. Kak 8 HIII Beirnssaur ypaBHenue Pyraana?

20. B kakux cnyuasx merog CNDO/2 naet xoporue pe3ysibTaThl?

21. Yro taxoe merox INDO?

22. Yto u3 cebs npenacrasisger merox MINDO/3?

23. Yro u3 cebs npencranisier meron MNDO?

24. KakoBO OTHOCHUTEIIbHOE BpeMs pacyeTa OJJHON U TOH e MOJIEKYIIbI METOJaMH
CNDO,INDO, MINDO, MNDO u HeaMIupuuecKoe METOIbI?

Kpumepuu ¢popmuposanus oyenok no 3a0anuam 011 camoCmoaAmeabHol padomsl cmyoenma
(munoenie 3a0auu):

«omauynoy (_4 0amioB) - oOy4aronuiics mokaszal TTy0OKHe 3HaHUS MaTepuaia Mo MOCTaBICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TATM3UPOBAT HH(POPMAIIUIO, n30erast
MIPOCTOTO TIOBTOPEHUS MH(OPMAIIUU U3 TEKCTa, WHGOpMAIMs TMpe-CTaBlieHa B MepepadOTaHHOM BUJIE.
CB000THO HCTIONIB3YeT HEOOXOAUMBIE (HOPMYITHI TIPU PEIICHUH 3a7ad;

«xopowoy (_3_ 06amn) - o0yJaromuiicsi TBEpAO 3HAET MaTepHal, TPaMOTHO €ro M3jaraer, He JIOIMycC-
KaeT CYIIECTBECHHBIX HETOYHOCTEH B IMPOIIECCE PEIICHHS 3a/1aY;

«yoosenemeopumenvroy (_2 06amna) - 00y-yaromuiics UMeeT 3HaHHsI OCHOBHOTO MaTepuaa Io mo-
CTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €T0 JIeTaJIel, OITyCKaeT OT/ICIbHBIC HETOYHOCTH IPHU PEIICHUH 3a-
nad;

«Heyooeemeopumenvhoy (MeHee 1 OamioB) — OOy4arOMIUICS JOMYCKAeT rpyoObie OMMOKH B
OTBETE Ha MOCTABIICHHBIE BOIIPOCHI U MIPH PELICHUH 3a7a4

5.2. OueHoYHBIe MaTEePHAJIBI VISl PY0eKHOT0 KOHTPOJSI. Pybesichbiii KOHMpoLs OCy-



IIECTBIIAETCS 110 O0JIee MM MEHEE CAMOCTOSITENIbHBIM pa3/ieaM — yueOHbIM MOAYJISIM Kypca U IIPOBOIUT-
Csl IO OKOHYaHWMHU M3YYEHHsI MaTepuaia MOJYJIsl B 3apaHee yCTaHOBJIEHHOE BpeMs. PyOesKHBIH KOHTPOIb
IPOBOJUTCS C LIEJIBIO OIPEIENICHNs] KaueCTBA YCBOCHUS MaTepHaia y4eOHOro MOIyJIs B ieIoM. B Teuenue
ceMecTpa MPOBOJUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAIMUA RO ZPAPUKY .

B xagectBe (hopM pyOExKHOro KOHTPOJISI MOKHO UCIIOIB30BaTh TECTUPOBAHUE (MHUCHMEHHOE WU
KOMITBIOTEPHOE), MIPOBEJCHUE KOJUIOKBUYMa WJIM KOHTPOJBHBIX PadoT. BeimonHsemble pabOThl JOIHKHBI
XpaHUTHCA Ha Kadenpe TeYeHUH yueOHOro roja U mo TpeOOBAaHHUIO MPEIOCTABIATHCS B YIIPAaBICHUE KOH-
Tpoisi KauecTBa. Ha pyOekHble KOHTPOJIBHBIE MEPOIPUSATHS PEKOMEHYETCSl BBIHOCHTH BECH IPOTPAMM-
HBIM MaTepuai (Bce pas/iebl) [0 JUCHUILIMHE.

5.2.1. OueHo4YHbIe MATEPHUAJIBI IJI1 KOHTPOJIbHOH Pad0oThl KOHTPOJHMPYeMbIe
komnerenuun I1K-3)

Tunoevie Bapuanmol KoHmpoabHbIX padom:

Bapuanm 1.

3aoanue 1.

1. WznyuyeHue abCOJIIOTHO YEPHOIO TEIa

2. CoOcTBeHHBIC 3HaUCHUS B cOOCTBeHHBIE PyHKIMH. Teopema 3
3. Omeparop MOMEHTa UMITYJIbCa

4. Jokaxwure, uTo oneparop d/dx He caMOCOTPSHKCHHBIN

3aoanue 2.

OnepaTop MOJHOW 3HEPTUH

Paznuunbie mpeacTaBieHus onepaTopoB. MaTo4HOe TIPeICTaBICHHE OllepaTopa
I'mnoresa Jlyn ne bporins

RNwbdbN~

HoxaxwuTte, uro oneparop 1*d/dx camoconpskeHHBIN
3aoanue 3.

CoOcTBeHHbIE 3HaUEHHSI U COOCTBEHHBIE (PYHKILIMHU OlepaTopa
OnepaTop KMHETHYECKOM SHEPrun

CraTtucTuyeckoe TOJIKOBaHHME BOJH Jie bpoitns

SBnsieTcs nu onepatop d*/dx* camoconpsKeHHbIM?

3aoanue 4.

b=

1. Bonnoas mexanuka llIpennnrepa
2. OCHOBHBIE 3aKOHBI KBAHTOBOW MEXAHUKHU
3. CoOcTBeHHBIE 3HaUEHUS U COOCTBEHHbIE PyHKIIMM onepaTopa. Teopema 4
4. Jloxaxwure, uto d*f/dx’=- k*f ynosnerBopsier ¢pynkuusam f=cos kx, a Takxe nuHeiiHas KOMOU-
Haims Buga f=cisin kx+cacos kx
3aoanue 5.
1. Omeparop MOMEHTa UMITYJIbca B CPepHUUECKOM cucTeMe KOOpIuHAT
2. Omneparop NoJgHOM 3HEPrun
3. CobcTBeHHble 3HaYeHUsI U cOOCTBEHHBIE (DyHKIIMU ornepaTopa. Teopema 2
4. Haiigute MaTpuily €IMHUYHOTO OrepaTopa
3aoanue 6.
1. Omnepatop umnyibca
2. CoOcTBeHHBIE 3HAUEHUS U COOCTBEHHbIE (DYHKIIMHU orepaTopa. Teopema 2
3. CamoconpsKeHHBIE OIEpaTOPBI
4. 3anummre yciaoBus HHPOPMHUPOBAHHOCTH QyHKIUH f(X)



3aoanue?.

1. Yacrtuia B 1oje NOTeHIMATBHBIX CHJI

2. CoOcTBeHHBIC 3HAUYCHUS U COOCTBEHHBIE QYHKIIMU oneparopa. Teopema 1
3. T'apMoHuyecKui OCUUILIATOP

4. 3anuumTe yclOBUSI KOMMYTHPOBAHUS BYX ONEPaTOPOB

3aoanues.

1. Yacruia B KyJIOHOBCKOM ITOJIE si/ipa

2. VYpasuenue lllpenunrepa s cTallmOHAPHOTO COCTOSTHUS

3. AnmabaTuyecKuil ”HBApUAHT B KJIACCUYECKOW M KBAHTOBOM MEXaHUKE

4. Yto moHUMAETCs MOJl TEPMUHOM «BBIPOK/IEHHBIE COOCTBEHHBIE (PYHKIIUM?

3aoanue9.
1. IlpsMoyroybHBII NOTEHIMAIBHBIN Oapbep
2. Omneparop MOMEHTa UMITyJIbCa
3. Cytb runoressl [Lnanka
4. B ueM 3akioyaeTcsi CBOMCTBO JIMHEHHOCTH U CAMOCOTPSKEHHOCTH OTIEPaTOPOB?
3aoanuel 0.
1. Yactuia B NOTEHIMAIBHOU M€
2. BepoATHOCTh MECTOHAXOKIAEHUS MUKPOYACTHIIBI
3. Marpuusl 1 cBOMCTBa MaTpHIl
4. Kakoii nomkHa ObITh BomHOBas (GyHKIUsS W, 4T0OBI HEKOTOpas (pusmueckast xapak-
Tepuctuka L He gaBana pa3dpoca 3HaueHUN?

Kpumepuu ghopmuposanun oyenok no KOHmpoabHbIM MOYKAM (KOHMPOTIbHBIE PAOONIbL; KOIOKEUYM)

(__7 GamioB) - craBUTCS 3a pabOTy, BHITIOJHEHHYIO TIOJTHOCTHIO 0€3 OMIMOOK U HEJ0YETOB; 00yda-
IOLIMICS IEMOHCTPUPYET 3HAHUE TEOPETUUECKOT0 M NMPAKTUYECKOro MaTrepuaia 1o TeMe NpakTHIecKoH pa-
60TsI, petiero 100% 3anauy;

(or 5106 OamioB) — cTaBUTCA 32 pabOTY, BBIMOJIHEHHYIO TIOJHOCTHIO, HO TPH HAJTMYUM B HEl He
0osiee oTHONM HETPYOOH OIMMOKM M OJHOTO HejodeTa, He Ooyiee Tpex HenoueToB. OOydaroniuiics: JeMOH-
CTPHUpPYET 3HaHUE TEOPETUUECKOTr0 M MPAKTUYECKOrO MaTepHaia 1o TeMe NpakTUIecKol padoThl, AOMmycKas
HE3HAYUTEITbHbIC HETOYHOCTH TIPH PEIIeHUH 3a1a4, pemeHo 70% 3amay;

(or3 104  OGamra) — craBuTcs 3a paboTy, eciiu OakajaBp MPaBUIILHO BBHIMOJHUI HE MeHee 2/3
Bcell padoThI WK JOMTYCTUIT He 00Jiee 0THOM rpyOOoit OIMOKH U IBYX HEJOUETOB, HE O0siee 0THOM rpyOoi 1
OJTHOM HerpyOoil ommOKH, He Oosiee TpeX HErpyobIx OmMOOK, oaHON HerpyOoi. OOyuaromuiics 3aTpyaHs-
eTcs C MPaBUIBHOM OIIEHKOM Mpe/I0’KeHHOH 3a/1auu, TaeT HETIOJIHBIN OTBET, perieHo 55% 3aaaq

(MeHee 2 GaJIOB) — CTaBUTCS 3a pabOTY, €CIIM YHUCIIO OMIMOOK M HEJOUYETOB MTPEBBICUIIO HOPMY U
OLICHKH 3 WJIM MPaBUJILHO BBIMOJHEHO MeHee 2/3 Bcell paboThl. OOyyaromuiics TaeT HEBEPHYIO OLIEHKY CUTYya-
11y, perieHo MeHee 50 % 3anau.



5.2.2.0ueHouHble MaTepuaJibl: THIOBbIE TECTOBBIE 32IaHUSA 0 TUCIUILINHE

«KBanToBas xumua» IoJHBIH NEPCUYCHDb mecmoeblx 3a0aHUll npedcmaeﬂeu 6
http://open.kbsu.ru/moodle/course/view.php 2id=4343#section-1

Tecm — cuctemMa CTaHIAPTH3UPOBAHHBIX 33J[aHU, MO3BOJISIONIAS aBTOMATU3HPOBATH MPOIEAYPY
M3MEPEHHS YPOBHS 3HAHUH M YMEHUU CTY/ICHTA.
Bbi0epuTe npaBuJIbHbII 0TBET

Tecm1. OGBEKT KOTOPBIN CPABHOM BEPOSITHOCTHIO UCITYCKACT U TOTJIONIAET IIEKTPOMArHUTHOE
U3JTyYCHHE BCEX YaCTOT HA3bIBACTCS:
a0COJTIOTHO YEPHBIM TEJIOM
a0COJIOTHO CBETIIBIM TEJIOM
AJIEKTPOMArHUTHBIM T€HEPATOPOM
KBaHTOBBIM F€HEPATOPOM
Tecm?2. 3axon Credana-bosbiiMaHa 1M03BOJIsSICH ONPEACTUTD:
IUIONIA/Tb TT0/T KPUBBIMHU PACIIPEAMIICHUSI HHTCHCUBHOCTH M3JTyYCHUS
(bopMy KpHBBIX paclpeIuICHUs] HHTEHCUBHOCTH U3JTy4CHUS
IUIOTHOCTh SHEPTUH MPUXOIAIICH Ha SMHUILY HHTEpBAJIa YaCTOT
MOIITHOCTh MCITYCKaHUS B CIUHUYHOM HHTEPBAJIC YaCTOT
Tecm3. DHeprust KojaeOaHUN aTOMOB MOKET IPUHUMATh!
He JII0ObIE 3HAUEHHSI, HO TOJIBKO KPaTHBIC HEKOTOPOMY HAMMEHBIIIEMY KOJIMYECTBY SHEPTHH
T00BIC OTPUIIATEIILHBIC 3HAUCHUS
JFOOBIC MOJIOKUTEIBHBIC 3HAUCHHSI
HYJICBbIC 3HAUCHUS
AN

Teemd. Onepamop AB oeiicmeyem na pynxyuio max:

cHavaJsio Ha GYHKIUIO AEUCTBYeT onepatop B, 00pasys HoByI0 pyHKIHIO f, HA KOTOPYIO 3aT€M JIEUCTBYET
onepaTtop A

CHayvaJo Ha QYHKIHUIO AEUCTBYET oneparop A, oOpa3ysi HOBYIO (YHKIMIO KCH, HA KOTOPYIO 3aTEM
nencTByet oneparop B

KaX/Iblif onepatop AelcTByeT Ha QyHKIHIO f, a 3aTeM pe3yabTaThl IepeyMHOKAIOTCS

KaXKbli orepaTop AelcTByeT Ha QyHKIUIO f, a 3aTeM pe3yabTaThl CKIIaAbIBAIOTCS

d2
Tecm5. Onepamop dxt”

CaMOCOIIPSKEHHBIN
HE DPMUTOB

HE JIMHEECH

HE CaMOCOIIPS)KEHHBIN

Tecm6. B nosne 1eHTpaNbHBIX CHJI OIIEPATOP MOMEHTA UMITYJIbCA SIBIISIETCS:

WHTETPAIIOM JBHKECHUS

SHEpPruer B3auMOICHUCTBUS

aanabaTHYeCKUM WHBAPHUAHTOM

SHEpPruer OTTaJTKUBAHUS

Tecm?7. llltepH u 'epnax Habmoganu:

+: pacuieruieHre HaIBOE Iy4Ka aTOMOB BOJIOPO/Ia, 3aBEOMO HaXOIAIUXCS B S-COCTOSTHUN
-! paclIeIIeHue HaJBOE IIy4Ka aTOMOB BOAOPO/1a, 3aBEAOMO HAXOIAILIUXCS B P-COCTOSTHUU
-! paclIenIeHUue NOTOKA 3JIEKTPOHOB Ha JIBa MMy4YKa

-: TudpaKIrio MydKa AIEKTPOHOB MPHU MPOXOKICHUN KPUCTALIMIECKUX BEIIECTB

Tecm8. CB0oOOIHOM HA3BIBAETCSA YACTULIA:

+: MOTeHIMATBHAS YHEPTUS KOTOPOH B JIFO0O0M TOUKE MPOCTPAHCTBA OJIMHAKOBA


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

-: TIOJIHAS SHEPTHs KOTOPOH B JIF0OOOW TOUKE MPOCTPAHCTBA OJIMHAKOBA
-: KHHETHYECKasi S3HEeprusi KOTOpOoH B J1000M TOUKE OMHAKOBA
-: Pa3HOCTh MOTCHUIUAIBHON U KHHETUYECKOH SHEPTHid B TF000M TOYKE MPOCTPAHCTBA OAMHAKOBA
Tecm9. KorxppuunenToMm oTpaxkeHus 6apbepa Ha3bIBA€TCA OTHOILIEHHE BETMYMH TOKOB:
+: OTpaKEHHOM U NAJAOIIEH BOJTHBI
-: IPOIIEAIICH U MaJarollei BOJIHBI
-: OTPaXXCHHOW M NPOILEIIEH BOJIHbI
-: IPOIIEIIEeH U OTPA’)KEHHOW BOJIHBI
Tecm10. Ilepexonbl Ha ypoBeHb n=1 00pa3yoT CepuIo:
+: Jlalimana
: bonbMmepa
: [Tamena
: bpekera
-: [lpynna
Tecm11. Ypasuenue lllpeaunrepa uist paauaibHONW YaCTH BOJTHOBOW (DYHKIIMM B KYJIOHOBCKOM TIOJIE
A1pa:
2 2 2
_h_Li(rzd_R}_h l(l+1)R_ze R— ER
dr 2ur’ r

2 2 2
h 1[r2d_Rj+hl(l+21)R+ze R - ER
dr 2ur r

2 2 2
I i[rz‘;—Rj—h Url)p, = p_ g
r

Z r? 2,ur2 r

Tecm12. B nosne NOTEHIMAIBHBIX CHJI BEPOSITHOCTh HANTH YacTUIy Mexay I U r+dr mpu E>0:

+: o(r)dr = 47r‘Cle"" +Ce™ ‘2 dr
- or)dr = 47Z|C1|2e’u’dr
- a)(r)dr ~ 47[‘Cleikr —Ce™ *dr

2
- o(r)dr = 4xlC | e
Tecm13. Ypasuenue lllpeaunrepa 1yisi rapMOHUYECKOTO OCHMIIIATOPA:

ndy(x) wW,
_n - FE
w e T w(x)= Ey(x)




2 32 2 A
_htd ‘//Sx) + HW, s (x)
2u  dx 2

Tecm14. I1510THOCTH TOKa OTPA’KEHHOM BOJIHBI:

hk
o =—(—")B’
U
) hk
Jo=(—)d’
M

. hk
Jo = (—2)AP
U

Tecm15. I1lpn 0<x<a ypaBHeHue lllpennHrepa A 4acTULbl B IOTEHIMAIBHON IME UMEET BUJL:
ndly
24 dx’

_ndy
2u dx’

+ooy =Ey

27,u dx* B
n dy?

Kpumepuu ghopmuposanusa ouenok no mecmoevim 3a0aHuam:
(_ 3 Gamma) — moiydaroT o0ydaromnigecs ¢ IpaBHILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIE BO-
npocsl. Bemonaeno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;
(__nmo 3 Gamra) — moiy4arT 00yJaromuecs ¢ MPaBHIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot o0uiero oobema 3aJJaHHBIX TECTOBBIX BOIPOCOB;



(_ 2 Oamra) — momy4aoT oO0yd4arouifecs ¢ MPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Borpochkl — 60 —79% ot 001Iero 00BeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(__ 1 ©Oamn) — momydaroT oOydarouyecs MpaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BO-
npockl — MeHee 40-59 % oT o0miero oobeMa 3aIaHHBIX TECTOBBIX BOTIPOCOB.

5.2.3.0ueH04YHbIe MATEPHAJbI ISl IPOMEKYTOUYHON aTTeCTALMU. [[ervio
NPOMEINHCYMOUHBIX ammecmayuill 0 TUCIUIUIMHE SBJISETCS OLICHKA KayecTBa OCBOCHHS
JTUCITUTUIMHBI 00YYarOIIUMUCS.

[TpomexxyTodHasi aTTecTamus IpeaHa3HaYeHa /Il OObEKTUBHOIO MOATBEPKICHUS U OICHUBAHUS
JOCTUTHYTBIX PE3YJIbTAaTOB OOYYEHHS TMOCJIE 3aBEPIICHUS U3YyYEHUS NUCUMIUIUHBL OCyIeCTBISETCS B
KOHIIE CeMeCTpa W IPEJCTaBIIIET COOOM MTOTOBYIO OLICHKY 3HAaHUU MO JucHHUIUIMHE «YPDA» B BUIE
MPOBEACHUS IK3aMEHa.

[TpomexyTodHasl aTTECTAIlM MOXKET IIPOBOJUTHCSA B YCTHOM, MTUCbMEHHOU GopMme, B B opme Te-
ctupoBanusi. Ha mpoMexyTounyto arrecranuto orBoguTcs 10 30 0amios.

5.2.4.Ciucok BOPOCOB K 3K3aMeHY(KOHTpoJmpyembie komnerenuun ITK-3)
1. Hpe,[[MeT KBAaHTOBOM MEXaHMKH W KBAaHTOBOM XWMHH. OCHOBHBIEC dTalIb Ppa3BUTHA KBaHTOBOM TeO-

puu.

Maremarrueckuil annapar KBAaHTOBOM MEXaHUKHU.

OcHOBHBIE NOCTYJIaThl KBAHTOBOM MEXAHUKHU.

Omnepatopsl (pU3HMUECKUX BEINYHH.

OBosntonus cocTosiHui u ypaBHeHue lllpenunrepa. YpaBHeHre HENIPEPHIBHOCTU
TouHO pemaeMble 3a1a4i KBAHTOBOW MEXaHUKH.

Bonopononono6Hslii aToM.

HpI/I6HI/I)KeHHI>IC MCTOJbI pCHICHUS KBAHTOBO-MCXAHUYCCKHUX 3a/1a4.

A e T

MOHGK}U’I& B IIOCTOSTHHOM J3JICKTPUYCCKOM M MAarHMTHBIX ITOJIAX.

—_
S

. Criun OJICMCHTAPHBIX YaCTUI[ U CBA3AHHBIC C HUM MAarouTHBIC MOMCHTEIL.

—
—

. Cucrema MHOTHX qaCTHlII.

[S—
N

. Cucrema TOXKACCTBCHHBIX YaCTHII.

—_
[99)

. YpaBnenue [lIpeaunrepa ajist aToMoB U MOJIEKYJ. Pa3fenenue 3JeKTpOHHOTO U SIAEPHOTO JBHKEHUS.

—_—
N

. [IoBepXHOCTh MOTEHINATBEHON YHEPTUN.

[S—
W

. 3J'ICKTpOHHOC BOJIHOBOC YPAaBHCHUC.

[S—
[©))

. IlocTpoenne NpUOIMIKEHHBIX PEIICHUI 3JIEKTPOHHOIO BOJHOBOI'O YpaBHEHHs Ha OCHOBE Bapuallu-
oHHOro npuHuuna. OnHo3aeKTpoHHoe npudbamxenue. Meron Xaprpu-doka

17. Ilonsitne 0 MeToIe KOH(PUTYPAITMOHHOTO B3aUMOCHCTBHUSA. MeTO/1 BAIGHTHBIX CXEM

18. DnexTpoHHBIE KOH(UTYPALIUU U TEPMBI AaTOMOB

19. Y4er cuMMeTpuu U sJIEpHOM KOHGUTypaIK IPU PACCMOTPEHUH JIEKTPOHHOM 3a1auu.

20. I'nObpuauzanms 1 THOPUIAHBIC OpOUTATIH.

21. Iony>MnuprdecKkre METOIbl KBAHTOBOW XHMHUHU.



22. Knaccudukanuu 37IeKTPOHHBIX COCTOSSHUM MOJIEKYJ M KJIacCH(HUKAIMs MOJCKYJISIPHBIX OpOuTaseit
110 CUMMETPHH.

23. IlpencraBiieHne MOJEKYJISIPHBIX OpOWTANei B BHJE JIMHEHHBIX KOMOWHAIIMN aTOMHBIX OpOUTANICH.
Meton CCII, MO JIKAO.

24. COBpeMeHHOC IporpaMMHOC obOecreyeHrne KBAaHTOBO-XUMHUYECKUX pacdeToB.

Kpumepuu ¢hopmuposanun oyenok no npomescymounoin ammecmayuu:

«omauunoy» (306a510B) — MOTy4arOT 00ydaronecs, KOTOpble CBOOOHO OPHUEHTUPYIOTCS B MaTe-
puaine u orBevaroT 6e3 3aTpynHeHui. OOyuaromuiicss ciocoOEH K BBIMOJIHEHUIO CI0KHBIX 3aJlaHHMH, 110-
CTaHOBKE LieJIel U BBIOOpE MyTel uX peannzanuu. PaboTa BBIOIHEHA MOJIHOCTHIO 6€3 OMIMOO0K, PEHIeHO
100% 3anau;

«xopowoy (256ai1a) — MOMy4YarOT 00yYaronuecs, KOTOPbIe OTHOCHTEIHHO IMOJTHO OPHCHTUPYIOT-
csl B MaTepualie, OTBE4al0T 0e3 3aTpyJHEHUH, JOMYCKAIOT HEe3HAUYUTEIbHOE KOJIMYecTBO omubok. O0y-
YAIOIIUICS CITOCOOEH K BBHIMOJIHEHHUIO CIOXKHBIX 3a1aHuii. PaboTa BBINIOJIHEHA TOJTHOCTBIO, HO UMEIOTCS
He OoJiee 0JJHOM HerpyOoil omMOKN U OJHOTO HejoueTa, He OoJiee Tpex HeaoueToB. JlomyckaroTes He3Ha-
YUTEJbHbIE HETOYHOCTHU IIPU pelIeHnu 3a1a4, pemeno 70% 3anay;

«yooenemeopumenvro» (20 6aj10B) — MOJIy4aroT 00y4YaroLIMecs, Y KOTOPbIX HEJOCTaTOYHO BbI-
COK YpOBEHb BIIQJICHUSI MaTepuaioM. B mporecce oTBeTa Ha 3K3aMEHE JOMYCKAIOTCS OIIMOKHU U 3aTpy /-
HEHMsI IIpU U3JI0’)KeHUH Marepuana. OOyuaromuiicss MpaBUIIBHO BBINOJIHWI HE MeHee 2/3 Bceil paboThl
WJIN JIOMTYCTHII He OoJiee 0JHON TpyOo#t omuOKH U ABYX HEAOYETOB, HE Oosiee 0JHOU IrpyOo U OJTHOM He-
rpy0oii omubOku, He Oojee Tpex HerpyobIX OMIMOOK, 0JHOM HerpyOoi. OOydarouuiics 3aTpyaHsercs ¢
MPaBUIILHOM OLIEHKOM MPEeJUI0KEHHOM 3a/1a4uu, 1aeT HETOIHBIA OTBET, pemeHo 55% 3amay;

«Heyooesemeopumensno» (_MeHee 20 6amIoB) — moay4yaroT oOydaroniuecs, KOTopble JOMyCKaloT
3HaYHTENbHbIC OmMOKH. OOyUarommiics MMEeT JIMIIb HA4YalbHYIO CTEIICHh OpPUEHTALMU B MaTepuaie. B
paboTe 4Mcio OMUO0K U HEJIOUETOB MPEBBICUIIO HOPMY JUIS OLIEHKH 3 WJIM IPaBUIIBHO BBIITOJHEHO MEHEe
2/3 Bceit paboThl. O0yUarOMMICS 1aeT HEBEPHYIO OIIEHKY CUTYaIlNH, perieHo meree 50% 3anay.

6.MeToauyeckne MaTepuaJibl, ONpee/siiolne Npouexypbl OLeHUBAHUS

3HAHU, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH

Makcumanbhaas cymma (100 6amioB), Habupaemasi CTYJACHTOM I10 JUCIUIUIMHE BKIIFOYAET JIBE CO-
CTaBIISIOIINE:

— nepeas cocmasnAwas — OIeHKa PeryIspHOCTH, CBOCBPEMEHHOCTH W KayeCTBa BBHITIOJTHEHUS
CTyIIEHTOM y4eOHOH pa®oThl MO W3yYEHUIO TUCHUIUIMHBI B TECUCHHE TEPHOJAa M3YUEHHS AMCIHILTHHBI
(cemecTpa, WM HECKOJBKHUX CeMecTpoB) (cymMma — He Oosiee 70 GamoB). bamibl, xapakTepusyromye
yCIEeBaeMOCTh CTYJCHTA 110 AUCIHIUIMHE, HAOUPAIOTCS UM B TEYCHUE BCETO TEpHoia 00yUeHUs 3a H3yde-
HHUEC OTACJIIBHBIX TEM U BBIITIOJITHCHUEC OTACIIBHBIX BUJI0B pa60T.

— emopasa cocmasnAlowas — OICHKAa 3HAHUW CTyJEHTa MO pe3yjibTaTaM MPOMEKYTOUHOM aTTe-
ctanuu (He 6osee 30 —0amoB).

Kpurepuem onenku ypoBHs CHOPMHPOBAHHOCTH KOMITETCHIIMA B paMKaxX Y4eOHOU TUCIIUTLTAHBI
«KBaHTOBast XMUs» B V ceMecTpe SBISETCS dK3aMeH.

OO6muit 6aymuT TEKyIero U pyoeKHOTO KOHTPOJS CKIIAIBIBACTCS M3 CICIYIONIUX COCTABJISIOIINX
IIPUJIOKEHHUE 2.

Llenvio npomesicymounvix ammecmayuii 110 JUCUUAIUIMHE SBIIAETCS OLEHKA Ka4eCTBA OCBOCHHUS
JTUCITUTITUHBI 00y4YarOIUMHUCS.

Kpumepuu ouyenxku kauecmea oceoenus oucyunaunst (Ilpunoscenue)
Ouyenka «omauunon— om 91 0o 100 6ann06 — TeOPETUYECKOE COEPKAHNE Kypca OCBOEHO MOJI-
HOCTBI0, 0€3 Mpo0esIoB, HEOOX0IUMbIE TPAKTUYECKUE HaBBIKK PaOOThI C OCBOCHHBIM MaTeprajaoM cop-



MHUPOBaHEI. Bce nmpeaycMoTpeHHbIE TPOrpaMMOi 00y4eHUs yueOHbIe 3a/1aHus BBITIOTHEHBI, KAYECTBO MX
BBITIOJTHEHUS OLIEHEHO YHCIIOM 0aiioB, OJM3KUM K MakcUMalibHOMY. Ha sk3aMeHe CTyAeHT JeMOHCTPH-
pyeT Tiy0OoKre 3HaHUS IPEyCMOTPEHHOTO MPOTpaMMOii MaTepuasa, yMEeT Ye€TKO, TAKOHUYHO U JIOTHYC-
CKH TOCIIEIOBATEIbHO OTBEYATh HA MMOCTABIIEHHBIE BOIIPOCHI.

Ouyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTnIecKoe CoJepKaHue Kypca 0CBOEHO, HE00-
XOJUMbIE TPAKTUUECKHE HABBIKU Pa0OTHI CPOPMUPOBAHBI, BHITIOJHEHHBIC YUEOHbIE 3aJaHUS CO/IepKAT
He3HauMuTeNbHbIe o0k, Ha sKk3aMeHe CTyIeHT IEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO (IIpO-
IrpaMMHOT0) MaTepuana, yMeeT 4eTKO, FPaMOTHO, 6e3 CyIIeCTBEHHBIX HETOUHOCTEH OTBEYaTh HA MIOCTaB-
JIEHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTHUECKOe COACPKAHUE Kypca
OCBOEHO HE TOJHOCTHIO, HEOOXOAMMBIE MPAKTUICCKHE HABBIKK PAaOOTHI C(HOPMHUPOBAHBI YACTHYHO, BHI-
MOJIHEHHBIE yueOHbIE 3a/1aHus cojiepKat rpyosie omuOku. Ha sk3amMeHe cTyIeHT JeMOHCTPUPYET 3HaHHUE
TOJIBKO OCHOBHOTO MaTepuaja, OTBETHI COJIePKAaT HETOYHOCTH, c1ab0 apryMeHTHpPOBaHbBI, HAPYIIIEHA M0-
CJIEIOBATEIbHOCTD U3JIOKEHHUS MaTepuaia

Ouyenka «HeyooenemeopumenvHo» — om 36 00 60 6ann106 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE MPAKTHUECKHE HABBIKUM Pa0OTHI HE C(HOPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHBIE
3aJlaHusl cojepKaT IpyObie OMMOKH, TOTIOJTHUTEIbHAS CaMOCTOsATEbHAST paboTa Hal MaTepruaIoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBIIICHUIO KauecTBa BBINOJIHEHUS y4eOHBIX 3afaHuii. Ha sk3amene
CTYJIEHT JIEMOHCTPUPYET HE3HAHHWE 3HAYUTEIHHOM YaCTU MPOrPAaMMHOTO MaTepHaya, CYIIECTBEHHbBIC
OIIMOKM B OTBETAaX Ha BOINPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX MOHS-
THH OUCIUILIINHEL

Tabauya 7. Pe3ynomamaol océoeHusn yuedoHol OUCUUNIUHDL, ROONEHCaAuiie nPOBePKe

Koo u naumenosa- Buo ouenounozo

Pe3ynomamul 00y- HUe UHOUKAMOopPos OcHoGHble nokazamenu Mamepuana,
uenus 00CMUICEHUA KOM- OUeHKU obecneuusarouiue
(komnemenuuu) nemenuuu pe3yibmamos ooyuenus dopmuposanue
KomnemeHuui

MK-3. Cnocoben
MIPOCKTHPOBATH U
OCYIIIECTBIATh
HAaINpaBJIECHHBIN CUH-
T€3 HeOPraHMYECKHUX
COCIMHCHHH C I10-
JIE3HBIMU CBOMCTBA-
MU TIOJT PYKOBO/JI-
CTBOM CIIEI[MATINCTA
0oJiee BBICOKOI KBa-
muuKanun

IIK-3.1. 3naet u Mo-
JKET IPUMEHSTh Ha
MPAKTHKE COBPEMEH-
HBIE HKCIIEPUMEH-
TaJIbHBIE METOIBI IS
YCTaHOBJICHHSI CTPYK-
Typbl HEOpraHU4ve-
CKHX COSTMHEHUH

3HaTh: OCHOBHBIE DJKCIIE-
pUMEHTAIILHBIC METO/TBI
MpUMEHSIEMBIE JUIS  OTIpe-
JeTICHUsI CTPYKTYpPhI HEOp-
TaHUYECKUX COEIUHEHHI
Ymersn: Kanubposats
MpUOOPHI JIIT TIPOBEICHHUS
a0opaTOpPHOTO  aHaAIM3a
npo6 (00pa3IoB) CHIPS U
nostyabpuKkaToB; CTPOHUTH
KaTMOpOBOUHBIE KPUBHIE
Baanernb: HaBbikamu pabo-
Thl Ha J1a0OpaTopHOM 000-
PYIOBaHUU JUIS yCTaHOBJIE-
HUS CTPYKTYphl HEOpTraHH-
YECKHX MaTepHajoB

O1leHOYHbIE MaTEPH-
QJIBI JIJIsI CAMOCTOSI-
TENEHOU PabOTHI (TH-
MOBBIE 3aJ1a4H pa3/iel
5.1.2.); TwumoBsie
OLICHOYHbBIC MaTepua-
JIBI ISl YCTHOT'O
ompoca (paszzaen
5.1.1););

THUIIOBBIE TECTOBBIC
3amanus (pasnen
5.2.2)

IIK-3.2. Cnocoben
A3y4aTb pEaKIUOH-
HYIO CITOCOOHOCTh
HEOPTraHUYECKHUX CO-
€IMHEHUH C TpuMe-
HEHUEM THUIIOBBIX
AKCTIEPUMEHTATBHBIX

3HaTh:  XapaKTEPHUCTHKHU
BIIMSAIONINE HA PEaKIIMOH-
HYIO CITIOCOOHOCTh XUMHYE-
CKUX COEIUHEHUN

Ymern: I[lpoBoguth rpa-
IYUPOBKY CpEACTB H3Me-
pEHHI; CTPOUTH T'PaayUpoO-

OreHOYHBIE MaTEpH-
QJIBI JIUTSL CAMOCTOS-
TeNbHOM paboTHI (TH-
TIOBBIE 3a/1a4H pa3Jielt
5.1.2.); Tunoseie
OLICHOYHBIE MaTepua-
JIBI A7l yCTHOTO
ompoca (pazmen




U pacYETHBIX METO- BOYHBIC KpHBbIC (Tabmumbr) | 5.1.1););

JI0B Buaserb: WCIOJIB30BAHUSA ;:;;}‘;;f (;Z;Z?IHC
KOMIIBIOTEPHBIX  IIPOIPAMM | 55 5

U DKCIIEPUMEHTAIbHBIX Me-
TOJIOB JUIs TIOCTPOCHUS XH-
MHYECKHX H CTEPEOXUMH-
4eckux (GopMmyn coeauHe-
HUH ¥ IPYTUX BHIIOB HILTIO-
CTPaTHMBHOI'O MaTepUaa.

IIK-3.3. Ciocoben 3HaTh: TEXHOJIOTHS MPOU3-

BBIOPATb ONTHMAIb- | BOJCTBA ~ HCOPTAHMYCCKHX | OlCHOTHPIC MATepu-
) o aJlbl 1JIs1 CAMOCTOA-

HBIM METOl CHHTE32 COCAMHEHUH;  000PYIOBA- | renpuoii paboThI (TH-

HCOPraHUHCCKUX CO- | yye abOpATOPUHU U MPABU- | [OBbIC 3a1a4d Pasiel

eIUHEHUN U METOIU-
Ky 00pa0OTKH MOIy-
YEHHBIX Pe3yJbTaTOB

JIa €ro AKCIUTyaTaIuu 5.1.2.); Tunossre
y . OLCHOYHEIC MaTepI/Ia-
MeTh:  MOATOTABIMBATE | oo verorg
UCXOJTHOE CBHIPbE, OCHOB- | ompoca (pasien
HbIe W Bcromorarenbubie | d-1.1););
TUIIOBBIC TCCTOBBIC
MaTepHaibl ¢ Y4eTOM Tpe-
N 3amaHus (paszen
OOBaHUU OXpaHbI TPy/Ia 52.2)
Biagers: TeXHOJIOTHAMU
OLICHKH HAy4HO-
MPAKTUYECKOH 3HAYUMOCTH
BBIOpPAHHOT'O METO/1a CUHTE-
3a HEOPraHUYECKUX COC/TH-

HEHUU

7. YueOHO-MeTOANYEeCKOe o0ecreueHre JTUCIUILITHHBI

7.1. HopMmaTuBHO-3aKOHOAATEJIbHbIE AKTHI

Mpwkas MuHo6pHaykm Poceumn ot 0T 17.07.2017 N 671

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

@enepanbHblif 3akoH "O06 obpa3zoBanuu B Poccuiickoit @eneparuun” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. OcHOBHas JauTEpPaTypa

3arpannuk P., [Tomak P. OcHoBBI kBaHTOBOM xuMuu. M.: Mup, 1979. 504 c.

Menéummmaa A.M. Kypc KBaHTOBOI MEXaHUKHU I XUMHUKOB: Yue0. mocodue. 2-e u3j., nepepad. u
nmon. M.: Beicmr. mk., 1980. 215 c.

Menémmnaa A.M. Kypc kBaHToBOM xumMuu: YueO. mocodue. Bopornex: M3n-Bo Boponex. yH-Ta,

1981.-198 c.


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/

e

10.

1.

10.
1.

12.
13.

Munkun B.U., Cumkun B.5., Munsie P.M. Teopust crpoenus mosiekyi. M.: Beicur. mk., 1979.
407 c.

Munkus B.U., Cumkun b.5., Munsie P.M. Teopus crpoenust mosiekyin /Cepust «Y4eOHUKHU U
yaeOnble mocoous»to Pocro-Ha-Jlony: «Dennke» 1997. 560 c.

CokonoB A.A., TepnoB .M., Kykosckuii B.YU. KBantoBas mexanuka. M.: Hayka, 1979. 6 c.
CrenanoB H.®. KBanToBas MexaHuka u kBantoBas xumus. —M.: Mup, 2001, - 519 c.

@unappu P. KBanroBas xumus. M.: Mup, 1985. 472 c.

duznyeckue METO/Ibl UCCIEA0BAHNS HEOPTraHUUECKUX BEIIEeCTB: YueOHOe MocoOue sl CTyACH-
TOB BbICIINX Y4eOHBIX 3aBeneHuii / [T.I'. banmnuesa u ap.].- mox pen. A.b. Hukonbckoro, M.: 13-
JATENBCKUM LEHTP «akaaemusi», 2006.- 448 c.

[Ila6aroB O.M. MatemaTrdeckue Hayajia KBAaHTOBOW XUMHH. Y4eOHOE ITOCOOHE ISl XUMUYe-
CKHX CIIeHUaJIbHOCTEHN By30B.- 330 c.

Sunmupckuit K.b., Auumupckuit B.K. Xumudeckast cBa3b. Kues: Buia mik., 1975. 304 c.

7.3. JlonotHUTEJIbHAS JTUTEpATypa

AbapenkoB U.B., bparues B.®., Tynyo A.B. Hayana kBantoBoil xumuu. YuedbHoe nocodue. M.:
Beicor.mik., 1989. 303 c.

banamos B.B., [lonmaos B.K. Kypc kBanToBo# Mexanuku. M.: U31-Bo Mock. yH-Ta, 1982. 280 c.
bepcykep N.b. DnekTpoHHOE CTpOeHHE U CBONCTBA KOOPAMHAIIMOHHBIX COeIMHEHN: BBeenue B
teoputo. 3-e uzn. JI.: Xummus, 1986. 288 c.

bonorun A.b., Crenanos H.®. Teopus rpynm u ee NpuMEHEHNE B KBAHTOBON MEXAHUKE MOJIEKYII.
M.: U3n-Bo Mock. yH-T1a, 1973. 227 c.

Heit K., Cen6un /I. Teopernueckast Heopranudeckast xumus. 3-e uza. M.: Xumus, 1976. 568 c.
Hbroap M., Jloreptu P. Teopust BO3MYIIEHHBIX MOJEKYISPHBIX OpOUTaIell B OpraHM4ecKon Xu-
muu. M.: Mup, 1977. 695 c.

XKunomupos I'.'M., bararypesun A.A., A6ponun A.U. IlpuknagHas kBaHTOBass XUMHA. — M. :
Xumus, 1979 — 295 c.

Kimapk T. Komnbsrorepnas xumus. M.: Mup, 1990. 381 c.

Kpacnos K.C. Monekynbl 1 XumMuueckas cBsi3b: Yueb. mocodue. 2-e u3a. M.: Beicu. mk., 1984.
275 c.

Mapenn k., Kertn C., Tennep k. Xumuueckas cBsizb. - M: Mup,1980. — 386 c.

Munkun B.U., Cumkun b.51., Munsies P.M. KBaHToBast XuMusi praHi4eCcKux coeAuHeHnil. Mexa-
Hu3Mbl peakiuid. M.: Xumus. 1986. 248 c.

ITupcon P. IlpaBuna cumMmeTpun B XuMudeckux peakiusax. M.: Mup, 1979. 592 c.

Canem JI. DnexkTpoHs! B XMMHUYECKUX peakuuax. M.: Mup, 1985. 285 c.



14.

15.

16.
17.

18.
19.

20.
21.

Cumkun b.41., Kienknit ML.E., I'myxoBieB M.H. 3agauu no kBaHTOBOM T€opun MoJiekyi. PocTos-
Ha-Jlony: U3n-Bo PoctoB. yH-Ta, 1992.

CrenanoB H.®., [Tyneimes B.M. KBanToBas MexaHuka MOJIEKYIJ U KBAaHTOBasi XUMUs: Y4eO. 1mo-
cobue. M.: 3n-Bo Mock yH-Ta, 1991. 384 c.

®nappu P. I'pynnbl cummerpun. Teopust u xumuueckue npuiioxenus M.: Mup, 1983. 396 c.
Onenuren M., Komopuutiku 3., Mak-Usep k. // Tlomysmnupuueckue METOABI pacdera dJeK-
TPOHHOH cTpyKTYyphl./ mox pen. k. Curana, T. 2. — M. : Mup, 1980. C. 5-64.

Xaprutrrau U., Xaprurran M. Cummetpus riiazamu xumuka. M.: Mup, 1989. 494 c.

Xodpman P. CtpoeHue TBepAbIX TEN U MOBEpXHOCTEH: Barsag xumuka-reoperuka. M.: Mup, 1990.
214 c.

OtkuHc 1. KBanTtel: CipaBounuk koHuenuuid. M.: Mup, 1977. 496 c.

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

7.4. llepuonnueckue u3aaHus

1. )KypHas1 HeOpraHu4eCKON XUMUHU

2. Kypuan «Heopranuueckue maTepuaib»

3. HayuHo-TexHuueckuii xypHan http:// www.ofmg.ru

7.5. aTepHeT — pecypcehl

http://www.qchem.ru/lectures/

http://quant.distant.ru/program.htm

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

HpI/I HU3YUCHUH OTUCHUIIIINHBL «KBaHTOBAaA XHUMUS, o6yqa10mnec;1 o0OecIieueHbI AOCTYIIOM (yzla—

JIEHHBIN IOCTYI) K pecypcam:

—  00wue ungpopmayuonnvle, CnpasouHbvle U NOUCKOBbIE:
1. CunpaBounas npasoBas cuctema «[ apant». URL: http://www.garant.ru.
2. CnpaBounas npaBoBas cucrema «Koncynbrant [Tnroc». URL: http://www. consultant.ru

K CO6pEMEHHBIM npoqbeccuonaﬂbnbm oazam OanHbIX:

Neni/nt HanmeHnoBanue Kparkas xapakrepu- | Aapec caii- | Haumeno- | YciaoBus nocryna
3J1eKTPOHHOTIO pe- CTHKA Ta BaHHe Op-
cypca raHu3sa-
-
BJajle/Ib-
11a; peKBHU-
3UTHI J10-
roBopa
1. 9B PI'b DNEKTPOHHBIE BEPCUU http://www. OI'bY ABTOpPHU30BaHHBIM
885898 NONHbIX TeK- diss.rsl.ru «Poccuii- noctyn u3 oub-
CTOB AviccepTaLmii 1 aBTo- cKas rocy- THOTEKH
pedepatos u3 ¢onrma Poc- JApCTBEH- (k. 112-113)
CHIICKOI rocyapcTBeH- Has 616-
HOU OMOIMOTEKN



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

JIHOTCKa»

(PTB)
Jorosop
Ne(95/04/0
011
oT
05.02.2022
T.
«Web of Science» | ABTOpUTETHAANONINUTE- http://www. | Kommnanus Hocryn no IP-
(WOS) Matuueckas pedeparus- | isiknowledg | Thomson aapecam KBI'Y
HO-OuOIMorpaduaeckast e.com/ Reuters
U HAyKOMETpHUYECKasi Cy0am-
0asa JaHHBIX, B KOTOPOU IeH3HOH-
WHJIEKCUPYIOTCSI OKO- HBIii 10T0-
10 12,5 TeIC. KypHaJIOB BOp
NeWoS/558
oT
02.04.2018
T.
Sciverse Scopusus- | PedepatuBHasa u aHanu- W3 narens- Hocryn no IP-
JaTeNbCTBA «Ib3€- | Tyeckaa H6a3a AaHHbIX, http://www. | ctBO «Else- anpecam KbBI'Y
BHUD. HayKa N TEXHO- copepKalan SCopus.com vier. HaYKa
JIOTUW 21.000 peLeH3u- U TEXHOJIO-
pPyeMbIX yPHaos; rany
100.000 KHur; 370 Konrpakt
KHUKHbIM cepuii (npo- .N'97]§;223
,u,o;:marou.l,mxcn nsaa- 01.02.2022
HUI); r
6,8 M/IH. AOKNa- '
00B U3 TPYA0B KOHpe-
peHuuni
Hayunas s51ek- OnexktpoHHas Oubnuore- | http://elibrar 000 [Tonnerit noctyn
TPOHHAs OMO0JMO- | KA HAYYHBIX MYOJUKALIUNA y.ru «HDb»
Teka (HOb POPU) | - NMOITHOTEKCTOBBIE BEP-
cun okoJio 4000 nHo-
ctpanHbix ¥ 3900 oTeue-
CTBEHHBIX HAYYIHBIX
XKypHaIIOB, pedepaTsl
nyonukaruit 20 TeICSd
KYpPHAJIOB, a TAK)KE OIH-
canus 1,5 MitH. 3apy-
OEKHBIX U POCCHICKUX
JCCepTaIui.
2800 poccuicKuX XKyp-
HaJIoB Ha 0€3BO3ME3THOM
OCHOBE
BazapannbixScien- | HannonansHas uadop- http://elibrar 000 ABTOPHU30BaHHBIN
celndex (PUHII) | maroHHO- y.ru «HOb» JOCTYIL.

AdHAJIMTUYCCKasA CUCTEMA,

JInnensu-

ITo3Bounser no-



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://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

aKKyMyJHpytomas 6oiee OHHBIN J10- | TIOJHSATH M YTOU-
6 MUJUTHOHOB ITyOIMKa- TOBOD HSATH CBCJICHHS O
M POCCUICKUX aBTO- Scienceln- yOJTUKaIUsIX
pOB, a TaKxke uHpOopMa- dexNeSIO- yuenbix KBI'Y,
U0 00 UX [IUTHPOBAHUH 741/2022 UMEIOIINXCA B
u3 6oiee 4500 poccuii- 15.03.2022 PUHIL
CKHX ypHaJOB. T.
6. | 9bC«KoncyabTanT | 13800 nsgaHuin no scem | http://www. | OOO «Ilo- | IlonHslil gocTyn
CTY/IEHTa» 06.1acTAM 3HaHWI, studmedlib. JTUTEXpe- (peructparus o
BKNloYaeT 6onee u cype» IP-anpecam
yem 12000 yuebHukos u | hitp://www. | (r.Mocksa) KBI'Y)
y4ebHbIx nocobuit g medcollegel | Jlorosop
BO v C1IO, 864 Hame- bru | NeI38CJI/0
HOBAHWIA }KYPHANOB M 1-2022
917 moHorpadui. Or
13.02.2022
T.

7. IBC «Jlaup» 'POHHBIEBEPCUM KHUT https://e.lan | OOO «3bC | TlonHsii gocTyM
BEIYILIUX U3/1aTEIbCTB book.com/ | JIAHb» (r. | (perucrpamms mo
y4eOHOI 1 Hay4HOM JH- CaHKT- IP-anpecam
TEpaTyphl (B TOM YHUCIIE IleTepOypr) KBI'Y)
YHUBEPCUTETCKUX U3/1a- JoroBop
TEJbCTB), TaK U DJIEK- Ne3E/223
TPOHHBIC BEPCUU TIEPHO- oT
NUYECKUX U3JaHnuH 110 01.02.2022
Pa3IUYHBIM 00JIacTIM T.
3HAHUI.

8. HauunonanbHas Ob6beaNHEHHbIW 3/1eK- https://H36.p OI'bY JHoctym ¢ anek-

3JIEeKTPOHHAA O0M0- | TpOHHbLIN KaTanor poH- W) «Poccuii- | TPOHHOTO YUTAIb-
auotexka PI'b [l0B POCCUICKMX 616- CKasl rocy- HOTO 3aj1a Ouno-
JIMOTEK, COAEpMaLLmMi JapCTBECH- moreku KbI'Y
4 331 542 31eKTPOHHbIX Hast 6u6-
NOKyMeHTOB o6pa3oBa- JHOTeKa
TENIbHOIO U Hay4YHOro
XapakTepa no pasnuny-
HbIM OTPACAAM 3HAHWUN
9. 9BC «Aiilluldp- | 107831 nybnukaumii, B http://iprboo | OOO «Ai# | IloanHslit focTym
Oykce» T.4.: 19071 — y4eOHBIX kshop.ru/ ITu Op (peructparus 1no
n3ganui, 6746 — Hayu- Menuay [P-anpecam
HbIX u3ganui, 700 KoJ- (r. Capa- KBI'Y)
Jekuui, 343 xxypHana TOB)
BAK, 2085 aynuounzna- Horosop
HHMH. Ne4839/19
oT
01.02.2022
T.

10.] Me:xaynapoanas | Lludposas nnpenruduxa- | http://Crossr HII ABTOpPHU30BaHHBIN

cucremMa o0ubamo- | mus oovekro (DOI) ef.com «HONKOH JOCTYII

rpaguyecKmuXx cchbl-
Ja0k Crossref

»
Jdorosop



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/

NeCRNA-
1060-190t
07.05.2022
r.
11.| Polpred.com. Ho- | O630p CMU Poccuu u http://polpre 000 Hoctyn no 1P-
Boctu. O030p 3apyOexbs. [lonHbie d.com «Ilonmpen aapecam KbBI'Y
CMMU. Poccusi u TEKCThI + aHAIUTUKAU3 CIIpaBOY-
3apy0exbe 600 u3nanuii no 53 ot- HUKHN
pacisam
12.| Ilpesmpenrckass | bonee 500 000 anek- http://www. OI'bY ABTOpPU30BaHHBIH
O0u0JIMOTEKA MM. | TPOHHbIX JOKYMEHTOB NO prlib.ru «IIpe3un- JOCTYII U3 Ouo-
Bb.H. EJ'[I)III/IHa ncrtopmun OTeqec'rBa' JCHTCKasd JIMOTCKU (ayn.
POCCUIACKOM rocyaap- OubmmoTe- Ne214)
CTBEHHOCTM, PYCCKOMY Kka uM. b.H.
A3bIKY U NpaBy Enbunnay
(r. CaHkTt-
[Tetep-
oypr)
— Kpome mozo, odyuarowueca mozym 60cnonb306amuca npogheccuonanbHolMu nOUCKOBLIMU
cucmemamu:

1. Cnyx6a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://glossary.ru/
2. Cnosapu u sHuMKI0oNenuu https://dic.academic.ru/
3. Bukunenus http://ru.wikipedia.org/wiki/
4.CoBpeMeHHbIe ITpodeccnoHallbHbIe 0a3bl TaHHBIX (B TOM YKCIIE MEXKAYHApOIHbIE pedepa-
TUBHBIE 0a3bl JTaHHBIX HAYYHBIX U3JJaHUN) U HHPOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI

SpringerMaterials

Nature

JKypHaJsl U31aTeNb-

crBa Annual

Reviews

OauH W3 caMbIX CTapblX M aBTOpHUTET- JlocTym cBO-
HBIX O0LIeHaYYHBIX JKypHasoB. [lyOnukyer

HCCIIEIOBAHUS, IOCBAILLIEHHBIE IIUPOKOMY
KpYT'y BOIIPOCOB, B OCHOBHOM €CTE€CTBEHHO-
HayyHoi TeMatuku. C 2005 roma xypHau
myOJIMKYeT MOJIKACTh, TJie BKpaTie 00CyXk-
JAIOTCST TOCTYDKCHUST HAYKH W MTYOJIMKAIAN

3a IMOCJICAHIOIO HECACIIIO — JIBC.

0O0aHBIN

www.nature.

Springer Materials — 3T0 camas nonHas 6a3a
JIAHHBIX, OMUCBHIBAIOIIAsl CBOICTBA M Xapak-
TEPUCTHKHN MaTepruaioB. OHA aKKyMyJIUPYeT
UHPOpPMALMIO M3 TaKUX JUCIHMILUIMH, Kak
MarepuaioBeneHne, Guznka, puznueckas u
HEOpPraHMyYecKask XHMMHS, MalIMHOCTPOEHUE

U JIp.

SBmsercs HCKOMMCPYECCKUM

aKajemMuye-

CKHUM H3AaTCJIBCTBOM, II€YaTArOIIUM OKOJIO
40 cepuii (KypHaJOB, €KETOAHUKOB), MyO-
JMKYIOIIMX KpPYIHbIE O030pHBIE CTAaThH O L.
JOCTIDKEHUSIX B OOJIACTH €CTECTBEHHBIX H

com

archive.neico
n.ru

Pecypc no-
CTYTICH

o IP-

azpecam
TYCVYPa

materials.spri
nger.com

archive.neico



http://polpred.com/
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
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XKypHalpl n3garenn-
crBa Oxford
University Press

Iudposoii apxus
JKYPHAIOB U31ATENb-

crBa Roval Society
of Chemistry

[TarentHas Oaza
USPTO

VYyeOHast pabora no aucuurianHe KBaHTOBasg XMMHS COCTOMT M3 KOHTaKTHOW palOThHI (JEKIUH,
MPAKTUYECKHE 3aHATHSI) U CAaMOCTOATENIbHONW paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMUHAPCKUX, J1a00-
pPaTOpPHBIX U MPAKTHUYECKUX 3aHATHI K 00IIeMy KOJMYECTBY YacOB COOTBETCTBYET yue€OHOMY ILIaHY
Hanpasnenus 04.03.01 — Xumus, npoduins «IIpoduns «Heopranudeckass XuMust 1 XUMHUS KOOPIUHALIH-
OHHBIX COEAMHEHUI», «XHUMHUS OKpYXKaIOLIEH Ccpelbl, XUMUYecKasi dKCIepTH3a U dKoJorudeckas 0Oes-
OIIaCHOCTHY.
Jl71st MOATOTOBKM K MPAKTHUUECKUM 3aHSTHUSIM HEOOXOIMMO PacCMOTPETh KOHTPOJIbHBIE BOIIPOCHI,
IpU HEOOXOMMOCTH OOpaTUThCA K PEKOMEHAYEMOH JUTepaType, 3amucaTh HEIOHATHbIE MOMEHTHI B BO-
mpocax JUisl yICHEHHs MX Ha MPEeACTOSIIEM 3aHITHH.
Memoouueckue pekomenoauuu no uzydyenuio oucyuniunvl «Keanmoeas xumusn» ona ooyua-

COLIMAJBHBIX HayK. boiyiee MOJIOBUHBI W3
3TUX KYpPHAJIOB MUMEIOT BBICOYAWIIUU YpPO-
BEHb LUTUPOBAHUS 1o Mmmakr-
dakrop (Science Citation Index), 3anumas
IIEPBBIE MECTA B CBOUX KAaTETOPUAX HaYK.

OTO MOJIHOTEKCTOBas 0a3a MaHHBIX >KypHa-
noB m3garenbeTBa OKcdopacKoro yHUBEp-
curera. Pecypc aHITIOA3BIYHBINA, CONEPKUT
MaTepuasbl 10 OOIIECTBEHHBIM M TyMaHU-
TapHbIM, CCTCCTBCHHBIM W TCXHUYCCKUM
HayKaM, HH(POpPMaTHKe, MEITUIMHE, 3/1paBO-
OXPAHEHUIO U Jp.

XKypnuanst Royal Society of Chemistry —
ABTOPUTETHBIC HAyYHBIE M3JAAHUS, YTO MOJ-
TBEPKJIAETCSI X BHICOKUMH ITOKA3aTEIISIMU B
Journal Citation Reports. B kareropuu
«Xumuss. MynbTHIMCIHAILIIMHAPHBIE HCCIIe-
JIOBaHMS» CPEAH MEepBBIX MO paHry 20 xyp-
HanoB 6 w3marorcs Royal Society of
Chemistry. Bce apyrue u3garenscTBa npe-
CTaBJICHBI MEHBIUM KOJMYSCTBOM >KYpHa-
710B B Ton-20.

Ot 0a3bl NaHHBIX MpeIHa3HAYEHBI IS UC-
N0JIb30BaHMs IIUPOKOH myOmukoi. M3-3a
OorpaHMuYeHuil 000PyAOBaHUS U IPONYCKHON
CMOCOOHOCTH OHM HE MpeJHa3HaueHbl JUIs
MaccoBOIr0 CKauMBaHUs JTAaHHBIX
USPTO. lns mosydyeHus IONOIHUTEIbHOU
nHpopManuu 00 OOBEMHBIX  JAaHHBIX
USPTO, nocerute crpaHuily IEKTPOHHEIE
IPOJYKTHI IAHHBIX.

rowuxcsa

archive.neico
n.ru

pubs.rsc.org

patft.uspto.g
ov

7.6. MeTonuyeckne yKa3aHus M0 MPOBEIEHUI0 Pa3JIMYHbIX Y4eOHBIX 3aHATHH U Ca-
MOCTOSITeJIbLHOI padoThI


https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/

Lenp kypca «KBaHTOBass XUMUS» - SIBISETCS (GOPMUPOBATH U PACKPHITH CMBICIBI OCHOBHBIX 3aKOHOB U
3HAaHUH Y CTYIEHTOB B 00JaCTH KBaHTOBOW XMMHUH, HAYUYUTH CTYACHTOB BHIETh O0JACTH NPUMEHEHHUE THUX 3aKO-
HOB M 3HaHUH, TOHUMATh UX IPUHIHITHAIBHBIE BO3MOKHOCTH MIPH PEILIEHUN KOHKPETHBIX 33a4.

[Tpuctynas K U3y4EeHHUIO AUCHUILTUHBI, 00y4JaromeMycss HE0O0OX0AUMO O3HAKOMUTHCS ¢ TeMaTH4e-
CKUM IUIAaHOM 3aHATUH, CIIMCKOM PEKOMEH/I0BaHHOU yueOHOM nuTepaTypsl. ClieyeT ysCHUThH HOCe10-
BaTEIbHOCTH BBHITIOJTHEHHS HHIMBUyaIbHBIX YUCOHBIX 3aJaHUI, 3aHECTH B CBOIO PabOUyIO TETPaIh TEMBI
U CPOKH MPOBEJICHUS CEMHUHAPOB, HAITMCAHUS YU€OHBIX U TBOpUYeCKuX padoT. [Ipu m3ydyeHun aucuuIuin-
HBI 00Y4YaIoIIiecs BHIIOMHAIOT CIEAYIONINE 3a/IaHuUs: U3YYalOT PEKOMEHI0BAaHHYIO0 y4eOHYI0 M HAYYHYIO
JUTEepaTypy; MUIIYT KOHTPOJIbHbIE padOThI, TOTOBST AOKJIAAbl U COOOIIEHUS K MPAKTUYECKUM 3aHSTUSAM;
BBITIOJTHSIOT CAMOCTOSATEIBHBIC TBOPUYECKUE PAOOTHI, YIACTBYIOT B BBIITOJIHCHUU MPAKTUYCCKUX 33aTaHUM.
YpoBeHb U TI1yOMHa YCBOCHHS JMCHUIUIMHBI 3aBUCAT OT aKTUBHON M CHCTEMAaTHYeCKO paboThl Ha JIEK-
LUSX, U3YYCHUS] PEKOMEHI0BAaHHOM JIMTEPaTyphl, BBIMOIHEHHS] KOHTPOJIbHBIX MMCbMEHHBIX 33JaHUI

Kypc m3ydaercss Ha JIGKIIUSAX, CEMHHApaX, W MPH CaMOCTOSITCIILHON W MHIWBHIyaIbHOU paboTe
oOyuatomuxcs. OO0yJaromuiicst 1Uisi MOJIHOTO OCBOCHMSI MaTepHalia JOJDKEH He MPOIYCKaTh 3aHATHS U
aKTUBHO y4acTBOBATh B yueOHOM mporiecce. it MakcuManbHOW 3P PEKTUBHOCTH U3YICHHSI HEOOXOIUMO
IIOCTOSIHHO BECTHU KOHCHEKT JICKIMH, 3HaTh PEKOMEHJIYEMYIO MpEernojaBaTeIeM JUTepaTypy, N03BOISAIO-
LIYIO JOMOJIHUTB 3HAHUS U JIYUIIE NOATOTOBUTHCA K CEMUHAPCKUM 3aHATHSM.

B cooTBeTcTBUU C y4eOHBIM IIJITAHOM Ha KXY TEeMY BBIIEICHO HEOOXOIMMOE KOJIMYECTBO Ya-
COB IPaKTUYECKUX 3AHATUNA, KOTOPBIE MPOBOJATCS B COOTBETCTBUU C BOIIPOCAMU, PEKOMEHIOBAHHBIMU K
M3YYEHHIO M0 ompefesieHHbIM TeMaM. OOydaromuecs JOJDKHBI PETYISIpHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATHSM M y4aCTBOBATh B OOCYXJICHUU BOMPOCOB. [Ipy MOATOTOBKE K 3aHITHSIIM CJIETyeT PyKOBOJCTBO-
BAaThCsl KOHCIIEKTOM JIEKUUA M PEKOMEHIOBAaHHOW nuTeparypoid. TeMarnueckuil miaaH AUCUHUILUIMHBL,
y4e0HO-METOIMYCCKUE MATEPHUAIIBI, & TAK)KE CIIUCOK PEKOMEHIOBAHHOM JINTEPATYyPhl IPUBEICHBI B pabo-
Yel mporpamme

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 8peMA NPOBEOEHUS IEKUUU

B mporecce NEKIMOHHBIX 3aHATUN 11€J€CO00pa3HO KOHCIEKTUPOBATh y4eOHbINH Mmarepuant. [is
ATOTO UCTIONB3YIOTCS O0IIME U YyTBEPAUBIINECS B MIPAKTHKE MPABHIIA, U IPUEMbI KOHCTIEKTHPOBAHHUS JICK-
107078

KoncnektupoBanue neKIUid BeNETCS B CHEIHMANLHO OTBEACHHOM U 3TOTO TETPaju, KaXKIbIi
JIUCT KOTOpOﬁ JOJDKCH UMCETH I10JIA, Ha KOTOPBIX ACJIA0OTCA IMMOMETKH U3 peKOMeHILOBaHHOI\/JI JIUTCPATYPHI,
JIOTIOJHSIIOIINE MaTepuan MPOCIYIIAHHON JIEKIMH, a TakKe MOJYEPKHUBAIOIINEe OCOOYI0 Ba)XKHOCTh TEX
HJIM UHBIX TCOPETUICCKUX MOJIOKEHUH.

[{enecooOpa3HoO 3aMMCHIBaTh TEMY M TUIAH JIEKIUH, PEKOMEHIYEMYIO TUTEpaTypy K Teme. 3amnucu
pa3eNioB JEKIUU JOJKHBI UMETh 3aroJIOBKH, IOJI3aroJIOBKH, KpacHbIe CTPOKHU. JIJIs BBIACICHUS pasjie-
JIOB, BBIBOJIOB, OIpE/IEJICHHI, OCHOBHBIX W MOXHO MCIOJh30BaTh IIBETHBIE KapaHJIAId U (IoMacTe-
pBL.

HasBanHble B JIEKIIUM CCHUIKM HA MEPBOMCTOYHUKH HAJ0 MOMETHTH Ha TOJSAX, YTOOBI MIPH CaMoO-
CTOSTEILHON pa60Te HalTH U BOUcaTh Ux. B KoHcmekTe JOCJIOBHO 3aITMCBIBAIOTCA OIMPEACIICHUA ITOHS-
TUH, KaTeropuii U 3akoHOB. OCTaJIbHOE TOJKHO OBITH 3aIMCaHO CBOMMH CIIOBAMHU.

KaxxaoMy cTyneHTy Heo0X0oauMO BhIpabOTaTh U UCIOJIB30BATh JIOMYCTUMBIE COKpAIIeHUs Hanbo-
Jiee pacpOCTPaHEHHBIX TEPMUHOB M MTOHSATHIA.

Memoouueckue pekomenoayuu no n0020MmoseKe K NPAKMUYEeCKUM 3AHAMUAM

[TpakTHueckue (CeMHMHApPCKUE) 3aHATHS — COCTaBHAs 4yacTh y4eOHOTro Ipoiiecca, rpymnmnonas Gop-
Ma 3aHATHHA MPU aKTUBHOM YYacTHM CTYJEHTOB. lIpakTHueckue 3aHATHs CIIOCOOCTBYIOT YIiyOJIEHHOMY
M3Y4YEHUIO HauboJjee CIOXKHBIX MPOo0sieM HayKU M CIyXaT OCHOBHOM (opMOi MOJIBEICHUSI UTOTOB CaMo-
CTOSITENFHOU paboThl oOyuarommxcs. L{enpio NpakTHYecKuX 3aHATHH SBISIETCS YIiIyOJieHHe U 3aKperie-
HUE TEOPETHUUECKUX 3HAHUH, OTYYEHHBIX O0YJarOIMMUCS Ha JEKIHIX U B IIPOLIECCE CaMOCTOATEIBHOTO
u3ydeHus: y4yeOHOro marepuana, a, CJeJOBaTeNlbHO, (OPMHPOBAHME y HHUX ONPEACICHHBIX YMEHUH U
HAaBBIKOB.



B xo1e moAroToBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOAMMO MPOYUTATH KOHCIIEKT JIEKLIUH, U3Y-
YUTh OCHOBHYIO JINTEPATypPy, O3HAKOMUTHCS C JONOJIHUTEIBHON JIUTEPATYPOU, BBIIIOJIHUTH BbIIAHHbBIC
IpernoiaBaTeNieM MpakTHUeCKue 3a1anus. [Ipu 3ToM ydecTh peKOMEHIAIMH MPEToaaBaTelis u TpeboBa-
Hus nporpammbl. JlopabaTeiBaTh CBOM KOHCHEKT JICKIUH, Jefiasi B HEM COOTBETCTBYIOIIME 3aMIUCH U3 JIU-
Teparypsbl.

JKenaTenpbHO IpU MOATOTOBKE K IPAKTUYECKUM 3aHATHUSIM IO AMCLUIUIMHE OJHOBPEMEHHO HC-
I10JIb30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 3aJJaHHBIE BOIIPOCHI.

Ha mpakTuueckux 3aHsATHSIX 00y4aroluecs y4arcs rpaMOTHO U3Jarath npo0sieMbl, CBOOOJIHO BbI-
CKa3bIBaTh CBOM MBICIH U CYXJICHUS, pACCMAaTPUBAIOT CUTYAIlMH, CIIOCOOCTBYIOIINE PAa3BUTHIO Mpodec-
CHOHAJIBHOW KOMIIETEHTHOCTU. ClleyeT UMETh B BUJY, YTO MOJArOTOBKA K IMPAKTUYECKOMY 3aHATHIO 3a-
BUCHUT OT (pOpMBI, MECTa IPOBEICHUS CEMUHApPA, KOHKPETHBIX 33/JaHUIl U MOPYYEHUH. DTO MOXKET OBITH
HamucaHue JI0KIaa, 3cce, pedepara (C MOCIeTYIOINM UX 00CYXKICHUEM), KOJUIOKBUYM.

Memoouueckue pekomeHOayuU NO OPZAHUZAYUU CAMOCHIOAMENLHOU PADOMbL

CamocrosrenbHas paboTa 00ydarolMXCs - CIOCOO aKTMBHOTIO, LIEJIEHAINIPAaBIEHHOIO npuolpere-
HUSl CTYJE€HTOM HOBBIX JUIS HErO 3HAHMM M yMEHHM 0e3 HENOCPEJCTBEHHOI'O y4acTus B 3TOM IMpoliecca
npenojasatesneil. [loBpleHre poau caMOCTOSATENbHON paboThl 00YJarOIUXCsl IPU IPOBEAECHUH Pa3Iny-
HBIX BUJIOB YU€OHBIX 3aHATHUI MpeAarnoiaraer:

—  ONTMMM3ALHUIO METOJI0B 00yUYeHMsI, BHEIpEHUE B YUeOHBIN MPOLECC HOBBIX TEXHOIOIUN 00Yy-
YEHUs1, OBHIIAIONIMX MPOU3BOIUTEILHOCT TPY/Ia PENoIaBaTess, akTHBHOE UCIIOIb30BaHNe HH(OpMa-
IIUOHHBIX TEXHOJIOTHH, MO3BOJIIONINX 00yJaromeMycsi B yI00HOE JIJIsl HETO BPEeMsi OCBaWBaTh YUEeOHBIN
Marepuai,

- IMAPOKOC BHCAPCHNUEC KOMIIBIOTCPU3UPOBAHHOTI'O TECCTUPOBAHUS

—  COBEpIICHCTBOBAHWE METOIMKHU MPOBEACHUS NPAKTUK U HAyYHO-UCCIIEI0BATEIbCKON pabOThI
o0yuaroluxcs, MOCKOJIbKY HMEHHO 3TH BHJIbl Y4eOHOH pabOThI B IEPBYIO OUEpElb FOTOBAT 00yJarOIINX-
Csl K CAaMOCTOSITEIbHOMY BBINOJIHEHHIO MPO(PECCUOHANbHBIX 3a/1a4;

- MOZACPHU3AHUIO CUCTEMbI KYPCOBOT'O U JUIINIOMHOTO HPOCKTUPOBAHUA, KOTOPAA HOJIKHA I10-
BBIIATH POJIb CTYACHTA B non6ope MaTepualia, IIOUCKE HYTCI>'1 peUICHus 3a/1a4.

CamocTtosTenbHas pa60Ta MNPUBOJAUT CTYACHTA K IHOJYUCHUIO HOBOI'O 3HAHUSA, YIIOPAJOYCHHUIO U

yryONeHUI0 UMEIOIINXCS 3HAHHM, (OPMUPOBAHUIO Y HETO Mpo(deccuOHANbHBIX HaBBIKOB U yMeHu#. Ca-
MOCTOSITEJIbHAsI pa00Ta BBIMOJTHSAET Psii PYHKITUHI:

—  Pa3BHBAIOIIYIO;
—  uH(}pOpMaIMOHHO-00yYaroIYIo;

—  OPHEHTHPYIOUIYIO U CTUMYJINPYIOIIYIO;
—  BOCITUTHIBAOIIYIO;

—  HCCIIeIOBaTEIbCKYIO.

B pamMkax Kypca BBIITOIHSIOTCS CIICAYIOIINE BHIBI CAMOCTOATEIBHOM paboThI:
1. TlpopaboTtka yueGHOro Marepuaia (o KOHCIEeKTaM, yueOHOM U HaydyHOU TuTepaType);

2. BeimonHeHre pa3HOYPOBHEBBIX 3374 U 33/IaHUI;

3. Pabora ¢ TectaMu 1 BOITPOCAMH JIJIsi CAMOTIPOBEPKH;



4. BrimoiaHEeHUE UTOTOBOM KOHTPOJIBLHON PaOOTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayala OCBOCHHS Kypca paboTaTh ¢ JTUTEpaTypoil U mpen-
JaraeMbIMH 33IaHUSIMU B (pOpMe MOATOTOBKH K OYEPEeTHOMY ayIUTOpHOMY 3aHATHIO. [Ipu 3TOM akTyanu-
3UPYIOTCS UMEIOIMECS 3HAHMSA, a TaKKe Cco3AaeTcs 0aza Juis yCBOSHHS HOBOTO Marepuaia, BO3HUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYIEHT MOJYYaeT B ayAUTOPHUH.

Heo0xo011Mo OTMETUTh, UTO HEKOTOPBIE 3aJJaHUs Il CAMOCTOSITENIbHON pabOThI IO KypCy UMEIOT
onpezaeneHnyto cneuuduky. [Ipu ocBoeHnn Kypca CTyJeHT MOKET MOJIb30BaThCsa OMOINOTEKOM By3a, KO-
TOpasi B MOJHOW Mepe obecredeHa COOTBETCTBYIOMICH JUTEpaTypoil. 3HAUUTENbHYIO TIOMOIb B MOATO-
TOBKE K OYEPETHOMY 3aHSATHUIO MOXKET OKa3aTh MUMEIOLIUICS B yueOHO-METOJAMYECKOM KOMILIEKCE Kpat-
KM KOHCIIEKT JIeKIMH. OH e MOYKET HCIIOJIb30BAThCA U JUIS 3aKPEIUIEHUs MOJIYYEHHOIO B ayAUTOPHU
Matepuaina. CaMmocTosaTenbHas paboTa CTYJEHTOB IMPEIyCMOTpEeHa Y4eOHBIM IJIJAHOM M BBIMOJHSETCS B
00s13aTeNIbHOM TOpPsIIKE. 3alaHusl MPEUIOKEHBI TI0 KaXKJ0W M3y4aeMOi TeMe M MOTYT TOTOBUTbCS MH]IU-
BUyalbHO WK B rpymme. [1lo Heo0X0AUMOCTH CTYJIEHT MOXKET 00palaThcs 3a KOHCYIbTAIlUeH K mpemno-
naBaTelto. BeinoaHeHue 3a1aHnii KOHTPOJIUPYETCS M OLIEHUBAETCS MPENO0/1aBaTEIEM.

s ycTIenmHoro caMoCTOSTENbHOTO U3YYEHHUs MaTepuana CerofHs MCIOJb3YIOTCS pa3inyHbIe
cpencTBa OOydYeHUs, Cpeld KOTOPHIX 0CO00€ MECTO 3aHMMAalOT MH()OPMAIMOHHBIC TEXHOJIOTHH Pa3HOTO
YPOBHS U HAIIPaBJICHHOCTH: AJIEKTPOHHBIE YUEOHUKU U KYPCHI JIEKIIMiA, 0a3bl TECTOBBIX 3aJaHUM U 3ajad.
DJNEeKTPOHHBIA YU4eOHUK TPEACTABIACT COOOW MPOrpaMMHOE CPEICTBO, IMO3BOJISIONIEE MPEICTABUTD IS
W3YYCHUS TEOPETHUUECKHl MaTepuas, OpraHU30BaTh alpoOHpPOBAaHUE, TPEHAXK U CAMOCTOSITENILHYIO TBOP-
4ecKylo paboTy, IOMOrarolee CTyIeHTaM U MPEeroAaBaTeso OUEHUTh YPOBEHb 3HAHUI B ONpeaeIeHHON
TEMaTHKe, a TaKXe coJepKallee HeOOXOAUMYIO CIPAaBOYHYI0 HH(POPMAIUIO. DJIEKTPOHHBIH Y4eOHUK
MOKET MHTETPUPOBATh B c€0€ BO3ZMOXKHOCTU PA3JIMYHBIX MEJarorH4eCKUX IMPOrpaMMHBIX CPEICTB: 00y-
YaIOIIUX MPOTrpaMM, CIIPaBOYHUKOB, Y4EOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOLIUX TPOTPAMM.

s ycremHo opraHu3aliid caMOCTOSITENbHON padOThl BCE aKTHBHEE NPUMEHSIOTCS pa3HO00-
pasHble 00pa3oBaTeNbHbIE pecypchl B ceTH MHTEepHET: CUCTEMbI TECTUPOBAHMS 110 PA3IUYHBIM 00JacTsM,
BUPTYaJbHbIE JIEKIIMH, JJAOOPATOPUH, IIPU ITOM MOJIH30BATENI0 JOCTATOYHO MMETh KOMIBIOTEP M IMOJ-
KIIt0YeHue K MIHTepHeTy Ui TOro, 4ToOBI CBA3AThCS C MPENOoiaBaTelleM, PellaTh BEIUMCINTENbHBIE 3a/1a-
Yy ¥ 0JIyyaTh 3HaHUs. Vcrnonabs3oBaHue ceTeil ycHIMBaeT pojib CaMOCTOSITENIbHOM padOThl CTylIEHTa U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOJIMKY ITPETo1aBaHusl.

CTyneHT MOXKET IMOoJIydaTh BCE 3a/laHus U METOJIMYECKUE yKa3aHUs depe3 CepBep, YTO JAeT eMy
BO3MOKHOCTb NPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXHOCTH ¢ HEOOXOAMMBIMU JJIsi BHIIOJHEHHUS pa-
60T Tpyno3arparamu. CTyI€HT UMEET BO3MOYKHOCTb BBIIOJHATH padOTy JA0Ma WIH B ayAUTOpUU. boib-
I10€ BOCHIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSITEIbHOM YUEOHOM TpYy/Jle CTY/I€HTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJIa€T U MOAJAEPKUBACT BHUMAHUE U WHTEPEC, MOBBIIIAET aKTHB-
HOCTh MaMSTH U MBILUIEHUS, IO3BOJIAET CTY/AEHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHUThH JIOMYILEH-
Hble OUIMOKH M HEJAOCTaTKH, OOBEKTUBHO OMNPEIEIUTh YPOBEHb CBOMX 3HAHUH, NPAKTHUUECKUX YMEHUH.
Camoe [OCTymHOE U TMPOCTOE CPEJICTBO CAMOKOHTPOJIA C NpUMEHEHHEeM HH(pOpPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH - 3TO psJl TECTOB «on-line», KOTOpbIe MO3BOJISIIOT B PEKUME PEATHLHOTO
BPEMEHU ONPEACTUTh CBOM YPOBEHb BJIaJICHHS MPEIMETHBIM MAaTE€PHUAIOM, BBISIBUTH CBOU OLIMOKU M TO-
JYYUTh PEKOMEHJAINH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoil

Bcro nmutepaTypy MOXKHO pa3iefiuTh Ha YYEOHUKH U yuyeOHBbIE TOCOOUs, OpUTUHAIILHBIE HAYIHBIC
MOHOTpadHuUecKre UCTOYHUKH, Hay4Hble MyOJIMKAlMU B MEPUOANYECKON nedaTH. M3 HUX MOXHO Bbljie-
JUTH JUTEPaTypy OCHOBHYIO (PEKOMEHIYEMYIO), IOMOJHUTEIbHYI0O M JHUTEepaTypy AJs YIrIyOJIEHHOTO
U3Y4YEHHUS JUCLIUILINHBL.

W3ydeHne QUCHUIUIMHBI CIeAyeT HAaYMHATh C y4eOHHKa, TOCKOJIbKY YUeOHUK — 3TO KHHUTa, B KOTO-
PO M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEJECICHHOMY NPEAMETY B COOTBETCTBUU C LIEISAMU U 3a-
nayaMu 0Oy4eHUsl, YCTaHOBIIEHHBIMH ITPOTPAMMO}A.

[Tpu pabote ¢ nuTepaTrypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCS pa3iIMyHbIC BUJBI YTCHUS, U
KKl U3 HUX HCIIOJIb3YETCs Ha OMPEIEICHHBIX ATaax OCBOEGHUSI MaTepuania.



IlpeosapumenvHoe YTeHUE HANIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U TOUCK
UX 3HaYEHUs B CIIPABOYHOMN JUTEpaType. B yacTHOCTH, IPU YTEHUH YKa3aHHOM JUTEpaTypbl HEOOXOAUMO
noApoOHEeHIIMM 00pa30M aHATU3UPOBATH MTOHSTHSIL.

Ckeo3noe umeHue TIpeNIoNaraeT NPoOYTEeHUE MaTepraga oT Hayaua 70 KoHia. CKBO3HOE YTeHHE
JUTEPaTyphl U3 MPUBEICHHOTO CIUCKA JaeT BO3MOXKHOCTh CTYJAEHTY C(hOPMUPOBATH CBOJ OCHOBHBIX I10O-
HATHH 13 n3yyaeMoi 00J1acTU U CBOOOJHO BJIAJIETh UMH.

Bvibopounoe — Ha000pOT, UMEET 1IETHI0 IOUCK U 0TOOP MaTepuania. B pamkax TaHHOTO Kypca BbI-
00pOYHOE YTEHHUE, KAK CIIOCOO OCBOEHMSI COJIEPKaHMs Kypca, I0JIKHO HCII0JIb30BaThCs IIPH MOJTOTOBKE K
MPAKTUYECKUM 3aHSATHSIM 10 COOTBETCTBYIOIIUM paz/ieiaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUIN pa300p TEKCTa ¢ MOCIEAYIOUMM €ro KOHCIEKTUPO-
BaHueM. OCBOEHHUE YKa3aHHBIX NOHATHH OyneT Haubosee >3pQEeKTUBHBIM B TOM CJydae, €CIIM Py YTEHUH
TEKCTOB CTYJEHT OYyJeT 3a/laBaTh K 3TUM TEKCTaM BONPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYJIHPOBaHA B
@®OC B nepeuHe BOIpocoB st codeceoBanus. IlepeueHb 3TUX BONPOCOB OIpaHUYEH, MTO3TOMY Ba)KHO
HE TOJIBKO COJIep>KaHhe BOIPOCOB, HO CaM MPHUHIIMIT OCBOEHUS JIMTEPATYpPhl C IIOMOIIbIO BOIIPOCOB K TEK-
cTam.

Llenbto uzyuaroueco uyTeHns ABnseTcs riy0OKOe U BCECTOPOHHEE MOHMMaHue yuyeOHoi nHpopma-
1uH. ECTh HECKOJIBKO MPUEMOB M3Y4YaIOLIETO YTCHUS:

1. Urenne mo anroputMmy mpennosnaraer pazoueHue mHbopMmanuyd Ha OJIOKH: Ha3BaHUE; aBTOD;

HCTOYHHUK, OCHOBHAaA HACA TCKCTA, (baKTI/I‘ICCKI/Iﬁ MaTepurall; aHajlnu3 TCKCTa IMYTEM COIIOCTABJICHUA UMC-
OIUXCA TOYCK 3PCHUA 110 paCCMAaTpUBACMbIM BOIIpOCaM; HOBHU3HA.

2. Tlpuem nMocTaHOBKH BOMPOCOB K TEKCTY UMEET CIICAYIOIINN aJTOPUTM:
- MEJJIEHHO IPOYUTATh TEKCT, CTApasACh MOHATH CMBICII U3J105KEHHOTO;

— BBIJICIINTD KJIIFOUCBBIC CJIOBA B TCKCTEC,

mocTapaTbCsd NOHATH OCHOBHBIC UJCH, IOATCKCT U 06IIII/II\/'I 3aMBICCII aBTOpaA.

3. Ilpuem Te3upoBaHUs 3aKIHOYACTCS B (POPMYIHPOBAHUM TE3UCOB B BUJE TMOJOXKECHUM, yTBEP-
JKI€HUM, BEIBOJIOB.

K 3TOMy MOXHO 100aBUTh M HHBIE IPUEMBI: TIpUEM pedepupoBaHmsl, IPUEM KOMMEHTHPOBAHUS.

Baxxnoil cocrapinstonieit 1100010 COIUAHOIO HAYYHOI'O M3JAHMS SBISETCS CIHCOK JIMTEPATYpPHI,
Ha KOTOpYIO cchutaercsi aBTop. [Ipy BOZHMKHOBEHHWH MHTEpeca K KaKoi-TO 00CyXk/1aeMOl B TEKCTE Mpo-
Osieme Bcerzia ecTh BO3MOXKHOCTh OOpPaTUThCS K CIMCKY OTHOCALIEHCS K Hell nuteparypsl. B aTom cioyuyae
BCs IpobJieMa Kak Obl pa30MBaeTCs Ha COCTABIISIOIINE YacTH, KaX/1as U3 KOTOPBIX MOXKET U3y4yaTbCs OT-
JeNIbHO OT Apyrux. [Ipu 3ToM BaskHO HE TEPSITh U3 BUAA OOLINI KOHTEKCT U HE MOrPYKaThCs YPE3MEPHO B
JeTaiu, HTOTOMY YTO TaKHMM 00pa30M MOXHO HE YBHJIETh IJIaBHOTO.

[TonroroBka K »K3aMeHY JOJDKHA IPOBOJUTHCS Ha OCHOBE JICKIIMOHHOIO MaTepHasa, MaTepuaa
MPAKTUYECKHUX 3aHATHI ¢ 00s3aTeNbHBIM 0OpallieHueM K OCHOBHBIM YY€OHHMKaM 10 Kypcy. ITO MMO3BOJIUT
HUCKIIIOYUTH OIIMOKU B MOHMMAaHUHA Mmarepuaiia, 00JIETYHT €ro OCMBICJICHUEC, TIPOKOMMCHTHUPYET MaTCpHaAIT
MHOTOYHCIIEHHBIMU TPUMEPAMH.

Memoouueckue pekomenoayuu 01 ROO20MOBKU K IK3AMEHY:

Ok3aMeH B V-M ceMmecTpe sBisieTcs (OpMON MTOTOBOrO KOHTPOJIS 3HAHUM M yMEHMH oOyuaro-
IIUXCA MO TaHHOW JAUCUUIUIMHE, MOJTYYeHHBIX Ha JIEKIUAX, MPAKTUYECKUX 3aHATUSAX U B MPOIECCE camo-
cTosiTenbHOU paboThl. OCHOBOM /M1 OINpeJIesIeHUs] OLIEHKU CIIY>KUT YPOBEHb YCBOCHHS O00YYarOIMMHUCS
Marepuaia, MpeayCMOTPEHHOTO NaHHOW pabodeit mporpammoit K sk3ameHy JOMycKaroTCsl CTYIEHTHI,
HabOpasiue 36 u Oosee OaNIOB MO UTOraM TEKYIIETO U MPOMEXYTOUHOro KOHTpois. Ha sk3amene cTy-
JIEHT MOKeT Habpath ot 15 1o 30 Gamos..



B nepuon nmoAroToBKM K K3aMeHy 0Oydaromuecss BHOBb 00pamaroTcs K yaeOHO-MEeTOANYECKOMY
MaTepualy U 3aKpeIuITIOT IPOMEXYTOUHbIE 3HAHUS.

[Toaroroska o0y4aromerocst K 9K3aMeHy BKIIIOYACT TPU 3Tara:

— caMmocTosTeNbHas padoTa B TEUCHHUE CEMECTa;

- HCMMOCPCACTBCHHAA IMOATOTOBKA B JHU, NPCAIICCTBYIOIHUEC 5K3aMCHY 110 TEMAM KYpCa;
- IIOATOTOBKA K OTBETY HAa DK3aMCHAIIMOHHBIC BOITPOCHI.

[Tpu moaroTOBKE K 9K3aMeHy OO0y4aromMMCs 11e1ecO00pa3HO MCIOIb30BaTh MAaTEpUAbl JICKIUH,
y4e0HO-METOIUYECKUE KOMIUIEKChl, HOpPMATHUBHbIE JOKYMEHThI, OCHOBHYIO U JOIMOJHUTEIbHYIO JIUTEpa-
TYypYy.

Ha sx3aMeHn BbIHOCUTCSI MaTepHuall B o0beMe, MPeTyCMOTPEHHOM paboueil mporpammoin yueOHon
JMCLIUIUIAHBI 32 CEMECTp. DK3aMeH IPOBOJUTCS B IUCBMEHHOH / YCTHOM (hopme.

[Tpu mpoBeneHNH PK3aMeHa B MUCbMEHHOM (YCTHOM) Gopme, BeAyIIHi MpernoaaBaTelb COCTaBIIs-
€T DK3aMEHALMOHHBIE OMJIETHI, KOTOPBIE BKIIIOYAIOT B CEOS: TECTOBBIE 33aJJaHHs, TEOPETUUCCKUE 3aJaHHS;
3a1auu Uiy cutyarui. GopMyIupoBKa TEOPETHUECKUX 3aJaHMs COBIAIAaeT ¢ (OPMYIUPOBKON MepedHs
HK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJCHHBIX 10 CBEIEHHUS OOyJaromMXCs HaKaHyHE 3K3aMEHAIMOHHOM
ceccun. Coziep>kaHue BOMPOCOB OJHOTO OWJIeTa OTHOCUTCS K Pa3lIMYHBIM pa3jesiaM IMPOrpaMMBI C TEM,
4yTOOBI OOJIEE MOJHO OXBAaTUTh MaTepuasl yueOHOW JUCIUILIUHBL.

B ayautopuu, rae nmpoBOIUTCS YCTHBINA SK3aMEH, TOJDKHO OJHOBPEMEHHO HaXOIUThCS HE Oonee
IIECTH CTYJICHTOB Ha OJHOTO MPENoAaBaTeIst, IPUHUMAIOIIETo 3k3aMeH. Ha moarotoBky orBera Ha OMiieT
Ha sK3aMeHe oTBoAUTCS 40 MUHYT.

[Ipu npoBenieHy MMCBEMEHHOTO SK3aMeHa Ha paboTy OTBOMTHCS 60 MUHYT.

PesynbTar ycTHOrO (MMCHbMEHHOT0) SK3aMeHa BHIPKACTCS OLIEHKAMMU:

Ouenka «omauunon— om 91 0o 100 6an106 — TeOpeTIHUECKOE CONIEPIKAHNUE Kypca OCBOSHO TOJTHOCTBIO, O6€3
po0OesoB, HEOOXOIMMBIE MPAKTUYECKHE HABBIKM paOOThI C OCBOEHHBIM MaTepuaioM cpopmupoBaHbl. Bee nperty-
CMOTpEHHBIE TPOTrpaMMOid 00ydeHHs! YIeOHBIE 3a1aHHs! BBHIIOJTHEHBI, KAYECTBO MX BBITTOIHEHHS OLICHEHO YHCIIOM
6asu1oB, OJIM3KMM K MakCcUMaTbHOMY. Ha sk3aMeHe CTy/IeHT AeMOHCTpUpYeT IITyOOKHe 3HaHHS TIPETyCMOTPEHHOTO
MPOrPaMMOI MaTepHaia, yMeeT YeTKO, JITAKOHIYHO 1 JIOTHYECKH TTOCIIE/IOBATE/IEHO OTBEYATh Ha MOCTABIICHHBIE BO-
TPOCHL

Ouenka «opouwion —om 81 00 90 6a/17106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOSHO, HEOOXOTMMBIE
TMPAKTHYECKUE HABBIKK PaOOThI C(hOPMUPOBAHBI, BHITOIHEHHBIE YUEOHBIE 3a/IaHHSI COJICPYKaT HE3HAUNTEITHHBIE OIIHO-
ku. Ha sK3aMeHe cTy/IeHT IeMOHCTPHUPYET TBEp/I0€ 3HAHHS! OCHOBHOTO (IIPOrpaMMHOI'0) MaTepualia, yMEeT YETKO,
TPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEUaTh Ha TIOCTABJICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOJMMBIE TPAKTUYECKNE HABBIKH pabOTHl C(HOPMHUPOBAHBI YaCTHYHO, BBHI-
MIOJTHEHHbIE yueOHbIe 3a/1aHus cofiepkaT rpyObie omnoOku. Ha sx3amMeHe CTyJeHT JIeMOHCTPUPYET 3HaHUE
TOJIFKO OCHOBHOT'O MaTepuaia, OTBETHI COJepKaT HETOYHOCTH, CI1a00 apryMEHTHPOBaHbI, HApyIIIeHa MO-
CJIEJIOBATENTFHOCTD M3II0KEHHUS MaTepuaia

Ouyenka «Heyooenemeopumenvuo» — om 36 0o 60 6annoe — TeOpETUUECKOE COCPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIC MTPAKTHYECKHE HABBIKKM PaOOTHI HE C(HOPMHUPOBAHBI, BHIMOIHEHHbBIE YUeOHBIE
3aJJaHus COZEepIKaT rpyOble OMMOKH, TOTIOIHUTENFHAST CAMOCTOsITeNTbHAsT padoTa HajJ MaTepralioM Kypca
HE TIPUBEJET K CYIIECTBEHHOMY TMOBBHIIICHUIO KauecTBa BBIMIOJIHEHUs y4eOHbBIX 3amaHuil. Ha akx3zamene
CTY/ICHT JIEMOHCTPHPYET HE3HAHHWE 3HAYMTEIHHON YacTH MPOTPAMMHOTO MaTepHaja, CYIIECTBEHHBIE
OIMOKY B OTBETAaX Ha BOIMPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX TOHS-
THUHW TUCIUTIINHEI

8. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUIIIUHbI



8.1.TpeGoBanus kK MaTepHaIbHO-TEXHUYECKOMY 00ecre4eHHI0

,HJ'IS[ peajin3aniuunu pa60qel71 mnmporpamMmbl  JUCHUIINIMHBI HMCEIOTCA CICHHUAJIBHBIC IIOMCHICHUA I
IMPOBCACHUA 3aHATHI JICKOMOHHOI'O MW CCMHUHAPCKOI0 TUIlAd, TPYHNIOBBIX W HWHAUBHUAYAJIbHBIX
KOHC}’J’IBT&HI/IIX, TCKYHICTO KOHTPOJIA H HpOMeH(YTOqHOfI arrecragu, a TaKXKE IIOMCIICHUA AJIA
CaMOCTOSITENIbHOW pabOThl M TOMEUICHUS s XpaHEHHs W TNPO(UIAKTUYECKOTrOo OOCITyKHBaHUS
O6OPYHOB3HHH. CHGHH&HBHHG IIOMCIICHUS YKOMIIJICKTOBAHbI CHeHHaHH3HpOBaHHOﬁ MeOenpl0 |
TEXHUYECKMMHU CpeICTBa OOYy4YeHMs, CHYXKAIUMH s [peAcTaBiIeHus uH(opManuu OoybIIoi
ayJIUTOPHH.

Jlnst mpoBeZieHHs 3aHATUN JIEKIMOHHOTO THIIA UMEIOTCS JAEMOHCTPALMOHHOE 000OpyIOBaHUE U
yueOHo-HarsaHble mocobus. [lo mucnumumbae «KBaHTOBasg XHWMUS» HMMEIOTCS TNPE3CHTAIMU  T10
OTAENBHBIM TEeMaM Kypca, MO3BoJsIomue Hanbosee 3(p(EeKTUBHO OCBOUTH MPEACTABICHHBINA Yy4eOHBIH
Mmarepuail.

[Tpu npoBeneHNM 3aHATHI JTEKIIMOHHOTO/ CEMUHAPCKOTO THTIA 3aHSITUN UCIIONB3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOEe 0becneuenue:

IlepevyeHb TULIEH3UOHHOTO NPOrpaMMHOro odecneuyenuss KbI'y 2022

Cpok neii-
Ne HaumenoBanue nporpammbl, npaBo uc- | Ctpana npouc- CTBHA MPO- Koul-Bo
B M0JIb30BAHUS KOTOPOW MpeocTaBsIeTCsl XOK-/TeHUsI rpamM-MHOI0
ol0ecrieyeHust
JluneH3us Ha MPOrpaMMHOE 0OecTIeueHHe
CPEICTB aHTUBUPYCHOM 3aIUThHI
Kaspersky Endpoint Security mist 6uzneca | Poccuiickas ®e-
1. P y up . YA 12 mecsieB 1300
- Cranmaptabeiid Russian Edition. 1000- Jiepanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JInuen3ust Ha OPUCHOE MPOrPAMMHOE .
! ¢ porp Poccuiickas @e-
2. obecrieyeHne DAL 6eccpodHo 1300
MoitOduc CrannapTHbIi sepatt
JlunieH3us Ha MPOrpaMMHOE 0OeCTIeUeHHE
JUISL TIOMCKA 3aMMCTBOBAHHI B TEKCTOBBIX .
N Poccuiickas @e-
3. JIOKyMEHTaX pacrnpocTpaHEHHBIX PopMa- 12 mecsiieB 1
nepanus
TOB
Antumiaruat BY3 (2000 mpoBepok)
Jlunensus Ha H HCTEMY aBTOMa- .
HeH3 y4e0HYI0 cucTeMy aBTo Poccuiickas @e-
4. Ttu3upoBaHHoro npoexktuposanus (CAIIP) 12 mecseB 8

epanus
«["panus» Aicpalt

CRM-cucrema Poccuiickas @e-
5. [Iporpamma qyist 3BM "1C-butpuxkc: 12 mecsueB 19

o cepanusa
Ynpasnenue caiitom". JIunensus Crapt AP

IIpaBa Ha mporpamMmMHOe obecrieueHue
YHHUBEpCaJbHasi CUCTEMa JIJISl BCECTOPOH-
HET0 CTaTHCTUYECKOTO aHAIN3a U BU3yallH-
3anuu JaHHbIX Ha 500 mons3oBarenen.
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500 nons3oBare-
neii JlokanbHas Bepcus (Named User) 'o-
JI0Bast JINTICH3US

CIIIA 12 Mecs1eB 1

[IpaBa Ha mporpaMMHOe o0ecTieueHne
CpeICTBO pa3paboTKH

Embarcadero RAD Studio Concurent Aca-
demic Edition 1Year Term License

CIIIA 12 Mecs1ieB 34




[IpaBa Ha mporpaMMHOe oOecrieueHue s .
Poccuiickas @e-
8. pabotel ¢ PDF-nokymeHTamMu. N 12 mecsieB 15
ABBYY FineReader 15 Business Aepat
[IpaBa Ha mporpaMMHOE OOecTieueHUE s
BeJICHUS OyXraJITepCKOr0 U HaJOrOBOIO .
A yx p Poccuiickas @e-
0. ydera 12 mecsieB 16
nepanus
1C:byxranrepus rocyJapCTBEHHOTO y4pe-
waeHust 8§ [IPOD. DnexTpoHHasi MOCTaBKa
JIuneHs3ust Ha MPOrpaMMHOE CPEICTBO-
BUECOPEIAKTO Poccuiickas @e-
10. sreopelt p . 0OecCpovHO 70
Movavi BuzneopenakTop 15 SE Academic Jepanus
Edition
JIuneHsus Ha MPOrpaMMHOE CPEACTBO AJIs
3anucH (3axBara) BUJIEO C SKpaHa Poccuiickas ®e-
1. .( ) BHA P . OeccpovHO 70
Movavi Screen Capture Pro (Movavi Jieparus
Screen Recorder)
[TnaTdopma nmst mpoBeneHUsT BEOMHAPOB Poccuiickas ®e-
12. (opwa 1 MpoBen P 12 Mecsiues 1
Vuebinar nepanus
HToro o0mmii pasmep JMLUEH3MOHHOTO BO3HATPAXKIEHUA:

8.2 Oco0eHHOCTH peau3auMy JUCHUIIMHBI JIsi HHBAJIHUIOB U JIMI C OTPAHU-

YCHHbIMHA BO3MOKHOCTHMH 3/10POBbH

JI1 cTy[IEeHTOB ¢ OrpaHMYEHHBIMM BO3MOXHOCTSIMU 3[0POBBSl CO3/IaHbI CIIELUAIbHBIE YCIOBHS
JUIS TIOJy4eHUs: oOpa3oBaHUs. B 1ensx JOCTYyNMHOCTH MOJydyeHHUs BbICIIEro oOpa3oBaHMs MO0 oOpa3oBa-
TeJIbHBIM MPOrpaMMaM MHBAIMJAMU U JIMLAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbsl YHUBEPCH-
TETOM 00€CIIeYUBaAETC:

1. AnprepHaTiBHAas Bepcus opuLuanbHOro caiita B cetu «MIHTepHeT» 171 c1aboBUIAIINX;

2. 171 MHBAJIU/I0B C HAPYLIEHUSMU 3peHHUs (C1a00BUASILNE, CIIETBIE)

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00yJaroImeMycsi He0OOX0AUMYIO IOMOIIb, 1yOIMpoBa-
HUE BCIyX CIPaBOYHOM MH(OPMALIUK O pacCIMCaHUM y4EOHbIX 3aHSATUHN; HAJIUYKE CPEACTB ISl YCUIICHHUS
OCTaTOYHOTO 3peHMsl, OpaiIeBCKOW KOMITBIOTEPHOM TEXHUKH, BUACOYBEIMUYUTENCH, MPOrpaMM HEBU3Y-
QJIBHOTO JIOCTyNa K MH(OpMalLKH, IPOrpaMM-CUHTE3aTOPOB PEUYH U JIPYIHMX TEXHUYECKUX CPEICTB IpHe-
Ma-Tiepeaun yueOHoi nHpopMaluy B JOCTYIHBIX (JopMax AJIs CTYIEHTOB C HapYIICHUSMH 3PEHUS;

- 3a/1aHuUs JJIs BBITIOJTHEHHS Ha SK3aMEHE 3aUUThIBAIOTCS] ACCUCTEHTOM;

- MUCHbMEHHBIE 33JIaHUs BBIMTOJHAIOTCS HAa Oymare, HaJAUKTOBBIBAIOTCS ACCUCTEHTY 00Y4YalOLIMCS;

3.1511 MHBAJIWIOB U JIML C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbsI 10 CIIyXy (ciadocbliia-
e, riayxue):

- Ha 3au4eTe/’K3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUNA CTY/IEHTY HEOOXOAUMYIO TEXHU-
YECKYIO TOMOIIb ¢ YY€TOM MHIMBHYaJIbHBIX OCOOCHHOCTEN (OH MMOMOTaeT 3aHATh pabodyee MecTo, mepe-
JBUTATbCS, IPOYUTATH U OPOPMUTH 3a/1aHKE, B TOM UKCIIE 3alUChIBas O] JUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MUCbMEHHOHN (opme;

4. JIns MHBAJIUIOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3[J0POBBS, UMEIOIIMX HaPYIICHUS
OIOPHO-JIBUTaTEeNILHOTO alapara, Co3/1aHbl MaTepUaIbHO-TEXHUUECKUE YCIOBUS 00eCTIeUNBaIOLINe BO3-
MOKHOCTb O€CIPENsITCTBEHHOIO JJOCTYIa 00yJyaronuxcs B yueOHbIe TOMEIICHUs, 00bEKTY UTaHUs, Tya-
JICTHBIC U JPyTUe MOMEIIEHUS YHUBEPCUTETA, a TAK)KE MPeObIBaHMS B YKa3aHHBIX TOMEIIEHUAX (HaIndue
pacIIMpPEeHHBIX JBEPHBIX IPOEMOB, HOPYUHEN U IPYTUX NPUCIIOCOOIEHU).

- IUCbMEHHBIE 3aJJaHUs BBIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMATN3UPOBAHHBIM POTPaMMHBIM
o0ecreyeHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;



- TI0 XKEJIAaHHIO CTYJCHTA K3aMEH MTPOBOJIUTCS B YCTHOU (hopMme.
OOyuaronyecs U3 4ucia JIML ¢ OrPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbSI 00€CIIEUYEHBI 3JIeK-
TPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamu B (hopMax, alaiTHPOBAHHBIX K OTPAaHUUEHHUSIM UX 310POBbSL.



Hpuaoxenne 1 _ _
JIMCT USMEHEHUHU (AOITIOJITHEHNN)

B pabouyro porpammy 1o JucuuriiHe «KBaHTOBask XUMUSD) 110 HAPABIICHUIO
noarotoBku 04.03.01 —Xumust; [poduns Beicokomonekymnsipabie coequnennii Ha 2022-2023 yueOHbIit
ros

Hepeqenb BHOCHUMBIX

Nen/m daevent (nynxr) PIIT U3MeHeHN (I0N0JTHEeHNH)

IIpumeyanue

OOcyxeHa 1 peKOMeHI0BaHa Ha 3acefaaHuu kadeapsl Heoprannueckoi u gpusnye-
CKOM XUMHUH MPOTOKOJI No or" " 2022r.

3aBenyromuii kadeapoi / X.b.KymxoB /




Ipuaoxenue 2
Pacnpenenenue 60a/1J10B TEKYlIEero M py0esKHOT0 KOHTPOJIS (Ha ycmompenue

asmopa)
Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-1 mouxa 2-a mouka | 3-1 mouka
1 IHocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2 Texywuii Konmpoav: 00 30 bannos 00 10 é. 00 10 6. 00 10 6.
Tpaxmuuecxue 3auamust om 00018 6. om00066.| om00do66.| om0O0o6 6.
Buvinonnenue CAMOCMOAMENbHBIX
3a0anuil (peuterue 3a0ay )
om 0 00126. om00046. |om00o46 |om0odo46
3 Pyoesrrcuiit KORmpon 00 30 6annoe 00 10 6. 00 10 6. 0010 6.
TECTHUPOBAHHE ot 0- 1o 96. ot 0- 10 36. | ot 0- 1o 36. | ot 0- mo 36.
KOJIJIOKBUYM ot 0 o 216. or0n076.| or0mo76.| or0pmo76.
Hmozo cymma mekyuwiezo u pyoesic-
HO20 KOHmMPOJia 00 700annoe 00 230. 00 230 00 240
OIIEHKA «y/IOBJETBOPUTEIHLHO»
He meHee 36 0. He MeHee 12 | He meHee 12 HE MEHEe
0. 0 126
OIIEHKA «XOPOII0» menee 70 6.
(51-69 6.) menee 236 | Menee 236 | menee 246
OIIeHKA «OTJIHYHO»
He meHee 70 0. He MeHee 23 | He meHee 23 HE MEHee
0. 0 246




LlIxana oyenuganus nAAHUPYEMbIX PE3YIbMAMO8 00yYeHus

Texyuuii u pyoe:xkHbIN KOHTPOJIb

Ipuioxkenue 3

CemecTp IIxana oneHnBaAHUSA
0-35 6annoB 36-50 6aq10B 51-60 6an10B 61-70 6a110B
Bropoii YactuyHoe mnocemeHue ayauTopHbix | [lonHoe wunm dactuuHoe mnoceuienue | [lomHoe mnm wactuyHoe nocemte- | [lonnoe MoCelIeHUE
3aHATHNA. HeyqOBIETBOPUTENBHOE BBI- | ayIUTOPHBIX 3aHATHI. YacTHYHOE BBI- | HUE ayAUTOPHBIX 3aHATHM. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAaIIHero 3afanud. [lmo- | monHenne pomamHero 3azaHus. Ya- | IlonHoe BeImonmHeHue nomamHe- | [TomHOe BBITONHEHHE HO-
Xasg  TOATOTOBKAa K  OaJulbHO- | CTUYHOE BBINIOJHEHHUE 3aJaHuil I ca- | O 3aJaHusl. MaIllHero 3ajaHus. BeI-
pedTHHroBEIM MeponpusaTusiM. CTy- | MOCTOSITENILHON pabOThI, TECTOBHIX 3a- | BhIMoNHEHWE 3aJaHuil U1 caMo- | IOJTHEHUE 3aflaHuil  Juis
JCHT HE JOIyCKAaeTCsl K MPOMEXYTOU- | JaHUH, OTBEThl Ha KOJJIOKBUYME Ha | CTOSTEIbHOM padOThl, TECTOBBIX | CAMOCTOSITEIbHOM pabo-
HOM aTTecTaluu OIICHKY «YJOBJIETBOPUTEIHHOY. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOILO». OTBETHl Ha KOJUIOKBHYME
Ha OLEHKY «OTJIHYHO».
IIpomekyTOoUHas aTTeCTALMS
Cemectp [IIxana oueHuBaHUA
HeynosnersopurensHo Y IOBNETBOPUTEIBHO Xoporo OTinyHO
(36-60 6amnoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynenr umeer 36-50 Oamno mo | Ctynent umeer 51-60 Oamnos | Ctynent umeer 61-70 GamnoB mo

HUTOTaM TEKYIIEro W PyOeKHOTro
KOHTPOJIs, HA JK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent nmeet 36-45 GannoB 1o
WUTOTaM TEKYIIETO M pPyOeKHOTO
KOHTPOJISI, Ha 3K3aMEHE Jall IOJI-
HBIH OTBET TOJBKO Ha OAWH BO-
mpoc

UTOraM TEKYILETr0 U PyOEKHOTro KOH-
TpOJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC U YACTUYHO OT-
BETUJI HA BTOPOl.

Crynent umeer 46-60 OGamioB 1o
UTOTaM TEKYIIET0 U PYOEKHOTro KOH-
TPOJIA, HAa HK3aMEHE Jajl MOJHBIN OT-
BET Ha OJAWH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BoOIpoca.

CTyoeHT UMEeT 10 UTOTaM TEeKYIIEro
u pybexxHoro koHtpossi 61-70 Gan-

[0 UTOraM TEKYIIEero M pyOex-
HOTO KOHTpOJIS, Ha D3K3aMeHe
JlaJI TIOJHBIM OTBET HA ONMH BO-
IpOC W YaCTUYHO OTBETWJI Ha
BTOPOH.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIEro M pyOex-
HOTO KOHTpPOJS, Ha DJK3aMeEHE
JIajl TIOJTHBIM OTBET Ha OJHMH BO-
IpOoC W YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT mmeer 66-70

UTOTaM TEKYILEro u pyOesKHOro
KOHTPOJIsI, HAa 3K3aMeHe jAail I0JI-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D5K3aMCHC€ HEC a1 II0JHOIo
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 1O WUTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJS, Ha DIK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OMH BOMPOC.
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