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

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

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

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

COBPEMEHHOUW XUMUHU.

dopMHpOBaHNE YMEHUW W HABBIKOB BEACHUS HAYYHOM M TIE€JarorM4ecKol paboThI
YIOBJIETBOPSIOIIUX TpeOoBaHusT MPOPECCHOHAIBHOTO  CTaHAapTa «ITenaror
(memaroruyeckas IesITENbHOCTh B cpepe MOIMIKOILHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpemaHero oOmiero oOpa3oBaHHs) (BOCIUTATENb, YYUTEIh)» YTBEP KICHHBIN
npuka3zom Muntpyna Poccun ot 18 oxtsa6pst 2013 r. N 544nu

2. Mecto qucuurmiunsl B ctpykrype OIIOIT BO

Hucuunnuna «KBaHToBasgs Xumush» SBISETCS JUCHMILUIMHOM dYacTh QopMHUpyeMas Yy4aCTHUKAMH
oOpa3oBaTeNbHBIX OTHOIICHUH, Monyns "KBaHToBas xumusa. MoOJEKynbl, MOJEKYISIPHBIE CUCTEMBI U
TBepAble Tena» brioka 1 «/lucrumuubel (MOIy/iH)» OCHOBHOM 0Opa30BaTENbHOW MPOTpaMMBbl IO
HarpasiieHuto noarotoBku 04.03.01 Xumus.

Nzyuenne nucrummnbl «KBaHTOBas XUMUs 0a3UpyeTcss HA CyMMeE 3HAHHM, MOJTy4YeHHBIX CTY/IEHTaMU B
XO0JI€ OCBOEHHS  CIEAYIOIUX JIucuuItinH: «Maremarukay, «®Pusmka», «Heopranumyeckas Xumus»,

«AHaTATUYECKas XUMMUA», ((CTpOCHI/Ie BCIICCTBA».



Jns OCBOEHMS NAHHOM NMCUUIUIMHBI, CTYIEHTBI JOJOKHBI BJIAJETh CIECAYIOIIMMU 3HAHUSMU: YMETh
BIIQJIETh MaTEeMaTHYECKUM amnmaparoM JudQGepeHInaIbHOr0 W HHTETPATbHOTO BBIYHUCICHUS U
TEOPETUIECKIX OCHOB Kypca (hPM3HKH, pa3/Ie]ioB CTPOSHUE aTOMa, ONITHKU ¥ KBAHTOBON MEXaHUKHU.

HucuunnmHa «KBaHTOBass XUMUSD» SIBISIETCA MNPEAUIECTBYIOIIEH ISl TaKUX AJUCUUIUIMH Kak:
«Kommongnas xumus», «BMCy», «®Pusuyeckue METOIBI HCCACAOBaHUSL», «DH3MUeCKasT XUMHI»,
«XHMHYECKAS TCXHOJIOTHUS.

JvcuuniHa NO3BOJIMT PACIIMPUT TEOPETUUECKYIO MOATOTOBKY OaKalaBpa, MOJAYYUTh
TeopeTU4YeCKHe 3HaHUSA MPU ONMKUCAHUU 3JIEKTPOHHOI'O CTPOEHHUS MOJIEKYJISIPHBIX CUCTEM U
peaKLMOHHOW CTOCOOHOCTH MOJIEKY.I.

W3ydeHne NaHHOW AMCUMILIMHBI HAMPABICHO Ha OCBOCHHE OOOOIICHHBIX TPYIAOBBIX
byHKIMI
[IC «Ilenaror (menaroruyeckas AesTE€IbHOCTb B cpepe MOMKOILHOTO, HayalbHOTO
00111eT0, OCHOBHOI'O 00IIIET0, CpeHero o0Iero oopasoBaHus) (BOCIUTATEb, YUUTEIIb))»
yTBEpKJEHHbIN mpukazoM Muntpyaa Poccum ot 18 oxtsiops 2013 r. N 5441 OTO -
[legaroruyeckasi AESITENbHOCTh MO MPOEKTHUPOBAHUIO M peaju3aluu 00pa3oBaTeIbHOTO
nporecca B 00pa3oBaTeIbHBIX OPraHU3alusAX JOIIKOJBHOIO, HayajabHOro oOIIero,
OCHOBHOTO 00I11eT0, CPeHETO 00IIeT0 00pa3oBaHUS

3. Tpe0oBaHus K pe3yJbTaTaM OCBOCHMS JUCHUIJINHBI (MOXYJIs)

B coBokymHoctM ¢ gpyrumu  gucnuiiiHamMu  npodumis  «Heopramuwueckas XuMuUs M XUMHS
KOOPJAMHAIIMOHHBIX COCAMHEHUI» auciuiuinHa «KBaHTOBas XuMus» HarpaBiieHa Ha (OPMHUPOBAHUE
cneayronux komnereHuuid B cootBeTcTBUU ¢ PI'OC BO u OIIOIT BO no HampaBiieHUIO MOJATOTOBKHU
04.03.01-Xumus (ypoBeHb OakagaBpuaTa)

IMpodeccuonanbubix komnerenuni (IIK) mo Bunam npodeccnonabHOM 1eATEIbHOCTH:

HayuHo-ucciienoBarelibCcKasi, nearoru4eckas 1esiTeJbHOCTb:
IIK-3. CnocoOeH mnpoeKTUpPOBAaTh U OCYIIECTBIATH HAIMPABJICHHBIM CHHTE3 HEOPraHUYECKHUX

COGI[I/IHeHI/II‘/'I C MOJIC3HBIMH CBOMCTBaMH oA PyKOBOACTBOM CIICHHUAIMCTA 0oJiee BBICOKOH KBaHI/I(I)I/IKaLII/II/I
B pe3ybTaTC U3YUCHUA JUCHUIIJIMHBI «KBanTOBast XUMHUS» CTYACHT HOJIZKCH:
-3HATb OCHOBHBIC HpI/I6J'II/I)K6HI/IH KBAaHTOBOM XHUMHU U INPUHOUIIBI METOAOB, MCIIOJB3YEMBIX IIpH
pacyerax 3J'I€KTp0HHOfI CTPYKTYPBI, CTPOCHUA U peaKHHOHHOﬁ CITOCOOHOCTH XMMHUYECKHX CO@,I[I/IHCHI/II\/‘I;

- YME€Tb HCIIO0Jb30BAaTh TeOpeTH4YEeCKHe MOoJeNH IJid 0060CHOBaHMUS CTpO€HHUud " peaKuHOHHOﬁ
CIIOCOOHOCTH BelecTB pasnwmoﬁ MprUpoAbl, IJIaHUPOBAHUA CUHTETHUIE€CKUX pa60T

- BJIaJ€Thb HaBbIKaMHU IIPHUMEHEHUA TEOPETHYECKHUX OCHOB TPAaJUIIUOHHBIX U HOBBIX pPa3/ieJIoB
XWUMHHU IIPH pELIEHU N y‘-Ie6HbIX W HAYYHbIX 3aa4 XUMHUYECKOU HaIllpaBJIEHHOCTH,

HaBBIKAMHU TIOBBIIIICHUS 3HAYUMOCTH cBoel Oynmymedr mpodeccun (IIC «Ilemaror
(memparorumyeckasi JesTeIbHOCTh B cepe OMIKOIBHOTO, HaYaJbHOTO OOIIEro, OCHOBHOTO
oO1iero, cpeaHero oOmiero oOpa3oBaHus) (BOCHUTATENb, YYUTEh)» YTBEPKICHHBIN
npukazom Muntpyna Poccum ot 18 oktsa6ps 2013 r. N 5440 Td - A/01.6
O6menenarornueckas Qyakuus, A/02.6 BocnurtarenpHas aesaTenbHOCTb, A/03.6



Pa3BuBaromas aestenbHocTh, B/03.6 Ilemarormueckass A€SITENbHOCTb O pead3alluu

IIPOrpaMM OCHOBHOT'O U CPEJIHEr0 00IIero o0pa3zoBaHusl).

Taomuna 1. Coxe

4. Coaep:xaHue U CTPYKTYpa TUCUMILIHHBI (MOYJIs1)

DXKAHUC I[I/ICI_[I/IHJ'II/IHBI(MOI[y.HH) «KBaHTOBaAsT XUMMUSI»

Ne | HaumenoBa Kon dopma
HHe pa3jeJia Coaep:xkanue pasaesa KOHTPOJINPY | TEKYyIEro
eMoi KOHTPOJIA
KOMIIeTeHIIH
"
1. | Ilpeamer N3nyuenue abCOIIOTHO yepHoro | [1K-3 Tectupona-
KBAaHTOBOM . HUE (),
tena,bopoBckas Moaens atoma, BHemHun
MeXaHUKH U KOJIJIOKBHY
KBaHTOBOM | poTorddext,I mmoresza Jlyn ne M (K),
XHMHUMH. . . OCKHBIT
bpoiina,OnepaTopsl. CaoiicTBa py
OcHoBHBIE KOHTPOJIb
JTalbI OIIEPaTOpOB. CamoconpskeHHbIE (PK).
pa3BUTHA
. onepatopsl, COOCTBEHHBIE 3HAYCHHUS.
KBaHTOBOM
TEOPHUHM. Co6ctBennble  QyHKIUMU. TeopeMbl o0
MaremaTuy4
o COOCTBEHHBIX 3HAUECHUAX U COOCTBEHHBIX
ecKuil
anmapar ¢byHkusax,MaTpuuHOoe  MpeAcTaBlIeHUE
KBAHTOBOM
OTIepaToOpOB
MeXaHUKH.
2. | OcHOBHBIE OcHoOBHBIE 3aKOHBI kBaHToBOM | I1K-3 Tectupona-
HUE (T),
NmoCcTyJaaTbl | MeXaHuku,Onepatopbl  KOOPAMHAT U
KOJUIOKBUY
KBaHTOBOH | umnysbca,OnepaTopbl MOMEHTA M (K),
pyOSKHBIN
MeXaHUKH. UMITyJIbCca
KOHTPOJIb
Omneparopbr | Oneparop  MOMEHTa  HMIyJlbCa B (PK)..
¢pusnuecknx | chepuueckoit CHCTEME
BeJIUYUH KoopauHat,Oneparop KHMHETHUYECKOU
sHeprun,Oneparop KHMHETHUYECKOI
SHepruu B cepuueckoir  cucTteMme
KOOpAUHAT
Omnepatop MOJIHOM

3HepTI/II/I,3KCHepI/IMCHTaJ'H:HBIC
JAO0Ka3aTCjIibCTBa CYHICCTBOBAHUC CIIMHA

anekTpoHa. OnepaTopsl CliuHa




IBOJIIOLUS [Ipunuun npuunHHocTH B KBaHTOBOM | [1K-3 Tectupona-
COCTOSIHUH U HUE (T),
MEXaHHUKE, ypaBHEHUE
YPaBHeHHeE KOJUIOKBHY
IIpenunrep | llpenunrepa,CrannoHapHoe ypaBHEHHE M (K),
a. OCXKHBIN
[Ipeaunrepa Py
YpaBHeHue KOHTPOJIb
HeNnpepbIBHO | YPaBHEHUE HENPEPHIBHOCTH (PK).
CTH
Touno CoOosHas yactuua,Yactuna B | [IK-3 TecTtupona-
peuiaembie . HUE (),
MMOTEHIMAIILHON SIMe
3agaum KOJUIOKBUY
kBaHTOBOW | [loTeHumManbHbIN M (K),
MeXaHMKH . pyOeKHBIN
Oapbep,[ apMOHUYECKHI OCITUIIISTOP
KOHTPOJIb
Yactna B Mmoje  NOTEHIMAIBHBIX (PK).
cu,Yactuiia B KYJIOHOBCKOM  IIOJIE
anpa,CrieKTp U BOJIHOBBIE  (DYHKIIMH
aToMa BOJopoJa
Ipu6au | Teopus Bo3Mymenus npu ortcyrcrBum | [1K-3 Tectupona-
HUE (T),
’KeHHble | BBIpOKJeHus, Teopuss BO3MyIEeHUS IIpH
KOJUIOKBHY
MeTOAbl | HAUINYMU  BBIPOXKJEHUS, BapranoHHbIN M (K),
. pPYOSKHBIN
pelieHusi | IpUHLHUIL, BaprnanoHHbIH MIPUHIIUTI
KOHTPOJIb
KBaHTOB | Putna (PK).
0-
MeXaHu4
€CKHX
3aja4
Pacmenyienn | Pacuienienne sHepretuyeckux yposHed | [1K-3 Tectuposa-
e HUE T
aToMa B JJIEKTpUYeckoM mnoiie. DPdekr (T),
JHepreTuyec KOJUIOKBHY
kux ypoBHeii | [lltapka,Pacmennenne sHepreTuyeckux M (K),
aToma B . PYOEKHBIN
YpOBHEN aToMa B IIOCTOSIHHOM
NMOCTOSTHHOM KOHTPOJIb
JJIeKTpuYec | MarHUTHOM noJse. D¢ ekt 3eemana (PK)..
KOM H
MATHUTHBIX
MOJISIX
Cucrema BonnoBas GbyHKIHS cuctemsl | [1K-3 Tectuposa-
TOKIECTBEH HUE (T),

HbIX YaCTHII.

TOXKACCTBCHHBIX YaCTHII. (I)epMI/IOHBI )41

KOJIJIOKBHY




YpaBHeHue | 0a30HBI, AHTHCHUMMETPHU3AIUS BOJIHOBOM M (K),
HIpenunre . OCXKHBIM
Pe P ¢dbyHKIMY, J[eTepMUHAHTHBIH BUJ Py
a 19 KOHTPOJIb
aTOMOB H BONHOBOM  (yHKimu.  JlerepMuHAHT (PK).
MOJIEKY.JI. .
y Cretitepa
Paszpenenne
3JIEKTPOHHO
ro u
SI/IEPHOTO
JABHKEHUS
8. | CocTrostnme | DnekTpoHHBle , KojebOarenmpHble W | [1K-3 TecTtupona-
MOJIEKYJI H HUE (T),
BpallaTeIbHblE  COCTOSIHUSI  MOJIEKYJI,
yYpPaBHEeHHUE KOJUIOKBUY
I penunrep | YpaBuenue lllpenunrepa ans atoMoB U M (K),
a 1 pyOeKHBIN
MoJiekyn,Pa3aenenue 3MeKTpOHHOTO U
aTOMOB M KOHTPOJIb
MOJIEKY.JI. AIEPHOTO ABUKEHUMN (PK).
MeToJ
DIeKTpOHHAas JHEprus CUCTEMBI
€aMoCorJiaco
BAHHOI'0 JNIEKTPOHOB, DJIIEKTPOHHBIE "
noJst
OpOUTallbHbIE  YHEPrMM  MOJIEKYN C
Xaprpu-
doka 3aKpBITHIMU 06010ukamu,O0ouTAIH
Xaptpu-doka
9. | IlpeacraBie | MonekynspHble ooutanu kak jauneinsle | [1K-3 Tectupona-
HHe . HUE (T),
KOMOMHaIIHA 0a3UCHBIX byHKIUH
MOJIEKYJISIPH KOJUIOKBHY
bIX (aToMHBIX opOuTenei ),3aKpBITHIC M (K),
opouTasei B OeKHBII
P 0007109kH, OTKPBITHIC 000JI0YKH. Py
BU/E KOHTPOJIb
JIMHEMHBIX OrpaHu4eHHbIN METOJ Xaptpu- (PK).
KOMOMHAaIU
N 1 ®oxka,OTKphIThIE 000JI0YKH.
i aTOMHBIX
opOutaJsieii. | HeorpannueHnslit METO]T Xaptpu-
Meton
®oxa, Teopema Kynmanca
cch, MO > copeMa BT
JKAO
10. | Knaceuduka | OqHOIKCIIOHEHIIMATIBHAS op6urans | I1K-3 Tectuposa-
s N . HUE T
h CreiitopoBckoro Ttumna, 2(QeKTUBHBIH (T),
KBaHTOBO- KOJUUIOKBUY
XUMHYECKHUX | 3apsf snpa u SKpaHUPOBaHUE M (K),
MeTOd0B 1 PYOEKHBIN
JIEKTPOHOB
0a3UCHBIX KOHTPOJIb
HaOopoB Penakcamuss  opOutaneii,  basucHbie (PK).
¢ynkuuu. Oynxnun  CledTepoBCKOTO

tuna,basucupie  QyHkuu.  DyHKUMK




I'aycoBa Tuna,Knaccugukarms 6a3ucHbIX

HaboOpOB
11. | DaexkTponHa | 3HaueHue koppesiiuonnbix | [1K-3 Tectupona-
A HHE T
s dexTo, Tuns KOPPEISILIMOHHBIX (T),
KOpPpeJIsIust KOJUIOKBUY
s dexToB,MeToapl ydeTra 3JIEKTPOHHOM M (K),
pPyOEKHBIN
KOPpEIAIuu
KOHTPOJIb
Koppemsuuonnsie METO/BI. (PK).
Kondurypanronnoe
B3aumoaeictere, KoppensiunonHoe
B3aNMO/JICHCTBHE. Meton TEOpUH
BO3MYIIICHHUS
12. | Metox OCHOBHEIE TIOJIOKECHUS merona | IIK-3 Tectupona-
HKIHOHA N HHE T
by ¢dbyHKIIMOHANA JNEKTPOHHOU (T),
Ja KOJIJIOKBHY
3JIEKTPOHHO | TUIOTHOCTH,MeTon Kona- M (K),
W IJIOTHOCTH OEKHBII
[[I>ma,KBanToBbie MeToAbI MOHTE Kapna Py
KOHTPOJIb
(PK).
13. | Hoayammup | OcHOBHBIE 4YepThl mnoxysmnupudeckoro | [1K-3 Tectupona-
HyeckKue HUE (T),
Metoa,Hynesoe muddepeHnnanbHOe
KBAaHTOBO- KOJUIOKBUY
xumu4yeckue | nepekpsiBanue. Meron ITITTAIL, YIT/IIIL, M (K),
MeTOo/bl . OEKHBII
a MITIIL. ,Paciinpennslii METO py
KOHTPOJIb
Xrokkens,[Ipocroit METOJT (PK).
XIOKKeIIsT, DTUIICH, aJliil U OyTaiueH
14. | CummeTpus I1K-3 Tectupona-
U cBoiicTBO | TodeuHble  omepanuu  CUMMETPUU:A) HUE (T),
MOJIEKY.JI BDALIEHHE BOKDYT OCH KOJUIOKBHY
M (K),
0) oTpakeHHE B TNIOCKOCTH CUMMETPUU pyOSKHBIN
KOHTPOJIb
B) 3epKaJIbHO MMOBOPOTHOE
(PK).
npeoOpa3oBaHue

I') olepalyuy HHBEPCUH

Toueunsle rpynmbl CHUMMETPUHM U UX
MIPEICTaBICHUS
Knaccudukarus MOJIEKYJISIPHBIX

OPGI/ITaHCﬁ 110 CUMMCTPUHN n ux




nzobpaxxenus, Knaccuduxanus
AJIEKTPOHHBIX COCTOSHHIA IO CHMMETPHU
15. | KBanToBo- [IpoGnemsl ocymectBieHus | I1K-3 Tectupona-
XHMHYeCKoe HUE (),
KBaHTOBO-XUMHUYECKUX
MO/1eJINPOBa KOJUIOKBUY
HHE KaK pacyeToB. KBaHTOBO-XUMHUYECKHE M (K),
MeTo OEKHbII
a IPOTPaMMBbI Py
HCCJIe0BAH KOHTPOJITb
us (PK).
16. | Pacuersl ATombl 1 noHBbIL. Tumnsl cBa3u 3mekTporoB | [1K-3 Tectuposa-
3JICKTPOHHO HUE (T),
B aromax,Tepmbl aTOMOB,DIEKTPOHHBIE
ro CTpOeHus! KOJUIOKBUY
U CBOMCTB sHepruu,OpOuTalIbHbIE SHEPTUU M (K),
aTOMOB M . pyOeKHBIN
MonexkynsapHbIi HOH
MOJIEKY.JI KOHTPOITh
BOJI0pOoAa,l OMOsIIEpHBIE MOJIEKYJIBI (PK).
Mounekyna asorTa, I'eTeposinepHbie
MOJIEKYNbI, XapaKTepUCTUKAa COCTOSHUS
aTOMOB B MOJIEKYJIE
17. | Peaknuonna | Meton mnoBepxHocTel mnoTeHIManbHOM | [TK-3 Tectupona-
s . HUeE (T),
SHepruu, MeTo] MHIEKCOB PEAKIIMOHHOMN
CIOCOOHOCTH KOJJTOKBUY
criocobHoctu, IlapaGonmueckas mojaenb M (K),
PyOEKHBIT
IIEPEXOJHOTO  COCTOSIHMSL M peaKIus
KOHTPOJIb
pazuKanbHOIO OTPhIBA BOJAOPOAA (PK).

Tabmuma 2. O6masi Tpy10eMKOCTh JUCIMIUIMHBI COCTaBIseT 4 3adeTHble eauHuIbl (144

yaca)
Bua padorsl TpyaoeMKOCTh 4acoB/ 32a4€THBIX
eTMHHUI]
5 cemecTp BCEro

OO1ast Tpy10€MKOCTb (B yacax) 144 144
Konmaxkmmnas paboma (6 uacax) 60 60
Jlexruu (JI) 30 30
[Ipaktuueckue 3ausarus (113) 30 30
Camocmoamensvnan paboma (6 uacax) 57 57
CaMoCTOATENBHOE U3YUEHUE PA3/IEIOB 51 51




KonTtponsnas padora (K) 6 6

IlogroroBka M NPOXOXKACHUE  IPOMEKYTOYHOU 27 27
aTTecTaluu
Bua npomeskyTo4HO# aTrTecTanuu JK3aMeH

Tabmuna 3. JIeKMOHHbIE 3aHIATUSI

Ne
Tema
n/n
1. |IIpenMet KBaHTOBOW MEXaHMKH W KBAaHTOBOM XMMHUU. OCHOBHBIE 3TaIbl Pa3BUTHS
KBAHTOBOU Teopuur. MaTeMaTH4eCKUil anmnapaT KBAaHTOBOM MEXaHUKH.
2. |OcHOBHBIE MTOCTYJIAThl KBAHTOBOM MexaHUKH. Oneparopsl (U3HMUECKUX BETUYHH.
DBOJIONMS COCTOSIHUM U ypaBHeHue llIpenunrepa. YpaBHeHHE HEIPEPHIBHOCTH.
4. |TouHo pemiaeMble 3a/1a4d KBAHTOBOW MEXaHUKH.
5. |[IpubnmxeHHbIe METOABI PELICHUS KBAHTOBO-MEXaHUYECKUX 3a/1a4
6. | Paciiernienue sHepreTH4eckiuxX ypoBHEH aToMa B IOCTOSTHHOM JIEKTPUUECKOM U
MarHUTHBIX MOJISIX.
7 |Cucrema ToXAecTBeHHbIX YacTull. Y paBHeHue [lIpenunrepa aas aToMOB M MOJIEKYIL.
Pa3znenenne 3neKTPOHHOTO U SIACPHOTO JIBUKEHUSL.
8 |Cocrosinue Monekyin u ypaBHenue lIpenunrepa ajis atoMoB 1 MoJsiekyi. Meton
camocoriiacoBaHHoTro noJist Xaptpu - Goka
9 |IIpencraBneHre MOJIEKYISIPHBIX OpOUTAaNiell B BUE TMHEHHBIX KOMOMHAIMI aTOMHBIX
op6utaneii. Meroa CCII, MO JIKAO.
10 |Knaccudukaius KBAaHTOBO-XUMUYECKHX METOJIOB M 0a3MCHBIX HAOOPOB
11 |DnexTpoHHas Koppensauus




12

Meton ¢hyHKIHOHATA 3JEKTPOHHOM MIIOTHOCTH

13 |Ilonmysmnupuyeckre KBaHTOBO-XUMUYECKHUE METO/IbI

14 |CumMMeTpus U CBOMCTBO MOJIEKYJT

15 |KBaHTOBO-XMMHYECKOE MOJICTUPOBAHUE KAaK METO UCCIICOBAHUS
16 |Pacuersl 35IEKTPOHHOTO CTPOCHUS M CBOMCTB aTOMOB U MOJICKYJI
17 |PeakunoHHast ciocoOHOCTH

Tabnuma 4. [IpakTudeckue 3aHATHS

No Tema
n/m

1 Matemaruueckuil annapat KBaHTOBOM MexaHUKH.OCHOBHBIE MTOCTYNAThI
KBAHTOBOW MEXaHUKH.

2 OmnepaTopbl GU3NIECKUX BEIHYNH.

3 Ypasuenue [lpeaunrepa. YpaBHeHHE HENIPEPHIBHOCTH

4 TouHO permraemblie 3a1a4M KBAaHTOBOW MeXaHUKH. Bo1opo10mo 1001k aToM.

5 Teopus Bo3mymeHnid 1 BapuannoHHbIN MeTo1. Dddext tapka u
3eiimaHa.

6 CnyH 3J1€MEHTApHBIX YaCTUI M CBA3aHHBIE C HUM MAarHUTHBIE MOMEHTHI.

7 Cucrema MHOrux yactuil. CUCTEMA TOXKICCTBEHHbBIX YACTHUIL.

8 Ypasuenue [Ipeaunrepa ajisi aTOMOB U MOJIEKYII.

9 OnHosnexkrponHoe npubamwkeHue. Meron Xaprpu-Doka.

10 [TonsaTre o MeTo1e KOH(PUTYPAITMOHHOTO B3aUMOJICHCTBUS.

11 MeTo1 BaJI€HTHBIX CXEM.

12 [IpencraBineHne MOJICKYIAPHBIX OpOUTAJICH B BUJIE TIMHEHHBIX KOMOWHAIINN
aTOMHBIX OpOHTaseH.

13 Meton CCII, MO JIKAO.

14 Yd4er cuMMeTpHH U SepHOM KOH(DUTypaluy pu pacCMOTPEHUHN
3JIEKTPOHHOM 3a/1a4Hu.

15 Knaccudukanuu 31eKTpOHHBIX COCTOSHUN MOJIEKYT U Ki1acCU(UKaLUs
MOJIEKYJISIPHBIX OpOHUTaIell IO CHMMETPHUH.

16 I'uGpunnzanus u rubpuaneie ooutanu. [lomyamnuprudeckue MeTo bl
KBAHTOBOW XMMUH.

17 CoBpemMeHHOE TIporpaMMHOe oOecrieueHrne KBaHTOBO-XUMUYECKIX

pacyeToB.

Tabnuia 5. CaMOCTOSITEIbHOE U3YUEHUE PA3/ICNIOB JUCIUILIUHbI

BOHpOCLI, BBIHOCHUMBIC Ha CaMOCTOATCIIBHOC NU3YUYCHHUC

Op6uTanyu-BoJHOBBIE (PYHKIIHH




2. OCHOBBI METOJIOB pacyeTa CTPOCHUH MOJIEKYII.
3. Heommepuueckre #  MOJySMIEpUYECKHE METOABI pacdeTa CTPOCHUS
MOJIEKYII

5. OneHoYHbIe MATEPHAJIBI AJIA TEKYLIEro U Py0e:KHOI0 KOHTPOJISI
yCIeBaeMoCTH
U NIPOMEKYTOYHOM aTTecTAllUN

KoHeuHnsiIMu pe3ynbTaTaMH OCBOCHHS IMPOTPAaMMbl JTUCIHUIUIMHBI SBISIIOTCA C(HOPMUPOBAHHBIE
KOTHUTUBHBIE  JECKPUITOPHI  «3HATh», «YMETb», «BIAJCTb», pACHHCAHHBIE IO  OTACIHHBIM
KomneTeHIusIM. DopMUpoBaHHE ITUX JECKPUIITOPOB MPOUCXOTUT B TEUCHHUE BCETO CEMECTpa MO dTaram
B paMKax pa3jIM4HOTO BUJA 3aHATUH U CAMOCTOSITENILHON pabOTHI.

B xonme wusydeHHs AUCHMIUIMHBI TPETyCMATPUBAIOTCS MEKYWUll, pyOescHblil KOHmMPOIb U
npomedscymounas ammecmayus.

5.1.01eHO04YHbIe MaTePHAJIBI JJsl TEKYIIEr0o KOHTPOJIA. [[ens mekywe2o KoHmpons —

OIICHKa pe3yJbTaToOB PabOTHI B ceMecTpe M 00ecledeHne CBOSBPEMEHHON 0OpaTHOW CBSI3M, IS

KOpPpEeKIMH OOYy4YeHHs, aKTHUBU3ALMUKU CaMOCTOSTENIbHON paboThl oOyuatomieroca. OObEKTOM

TEKYIIETO KOHTPOJS SBIISIIOTCS KOHKPETH3HUPOBAHHBIE pe3ylbTaThl o0OydeHHs (ydeOHBIC

TOCTIDKEHUS ) TIO TUCIIATUTAHE

Texywjuit KonmpoJp YCTIeBa€MOCTH OOECIIeYMBACT OILECHMBAHWE XOJa OCBOCHUS UCIIMILIHHEI
«KBaHTOBass XUMWUs» M BKJIIOYACT: OTBETHI HAa TEOPETUYECKHE BOMPOCHI HA TPAKTHYECKOM 3aHSATHH,
peleHre MpaKTHYeCKUX 3a/a4 W BHITIOJHEHUE 3aJaHWi Ha TPAKTUYECKOM 3aHSTHH, CAMOCTOSITEIBHOE
BBITIOJTHEHUE WHIUBHUIyAIbHBIX JOMAIIHUX 3aJaHuil (HarpuMep, pelieHre 3a1a4) ¢ OTYETOM (3aIIUTOi) B
yCTaHOBIIEHHBIH cpok. OlleHKa KadecTBa MOJArOTOBKM Ha OCHOBAHMUHU BBITIOJIHEHHBIX 3aJaHUIl BeleTcs
npenojaBaTesieM (C OOCYKIECHHUEM Pe3yJIbTaTOB), 0ayuIbl HAYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH
3a/laHusl.

5.1.1. Bonpochl o TeMaM QucHMILIMHBI «KBaHTOBast XMMHUSI»
KOHTpoJiupyemble komnerenuun IIK-3.

Tema 1. llpenmer KBAHTOBOW MeXaHMKHU M KBAHTOBOW XMMuUHU. OCHOBHbBIE 3TANbI PA3BUTHUA
KBAHTOBOM Teopuu. MaTeMaTHYeCKUI aNNapaT KBAHTOBOH MEXaHUKH.
N3nyuenue abCoIIOTHO YEPHOTO Teja

1
2. bopoBckas MOJieIb aToMa
3. Buemnuii pororpdext
4. T'mnoresa JIyu ne Bpoitns
5. Omneparopsl. CBoiicTBa onieparopoB. CaMOCOIPSHKEHHBIE OTIEPaTOPhI
6. CoOctBennble 3HaueHus. CoOcTBeHHbIE (PYyHKIUMU. TeopeMbl 0 COOCTBEHHBIX 3HAYEHUAX U
cOOCTBEHHBIX (DYHKIIHSIX
7. MarpudHoe npeacTaBIeHNe OTepaTOpOB
Tema 2. OcHOBHBIE IOCTYJIAThI KBAHTOBOH MexaHUKU. Oneparopbl pu3nUeCKUX BeJUUHH
1. OcHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKH
2. Omepatopsl KOOPAUHAT U UMITYIIbCA
3. Omneparopbl MOMEHTa UMITYJIbCA
4

OnepaTop MOMCHTA UMITYJIbCa B C(I)CpH‘-IGCKOfI CUCTCMC KOOpAUHAT



OrnepaTop KUHETUYECKOM SHEPTUU

5
6. Omeparop KUHETHYECKOW SHEPTUU B c(hepuyecKoi cucTeMe KOOpAUHAT
7. OmnepaTop MOJTHOM SHEPTUH.
8. DKcnepuMeHTalIbHBIC I0Ka3aTeIbCTBA CYIIECTBOBAHME CIIMHA 3JIeKTpoHa. Oniepatopsl CliiHA
Tema 3. DBounionus cocTosiHuii u ypaBuenue lllpeannrepa. YpaBHeHue HenlpepbIBHOCTH
1. IIpuHUMII IPUYUMHHOCTH B KBAaHTOBOM MexaHuKe, ypaBHeHue LlIpenunrepa
2. Crammonapsoe ypaBuenue llIpenunrepa
3. VYpaBHEHUE HENPEPHIBHOCTU
Tema 4. TouHo pemiaeMble 3a]a41 KBAHTOBOI MeXaHUKH
1. CBoOonHas yactuua

Yacrtuila B IOTEHIIMAJILHOU IME

[TorenumansHbI Oapbep

2

3

4. T'apMOHMYECKHUI OCLMILIATOP

5. YacTuia B 1ojie HOTEHIUAIbHBIX CUJT

6. Yactuia B KyJJOHOBCKOM TTOJIE siapa

7. CnexTtp ¥ BOJHOBBIC (DYHKIIUM aTOMa BOJOpOJa

Tema 5. IIpuO/mxeHHbIE MEeTOIbI PelIeHUS] KBAHTOBO-MEeXaHHMYECKHUX 3a/1a4

1. Teopwus BO3MYIIEHUS TP OTCYTCTBUM BBIPOKICHHUS

2. Teopus BO3MYILIEHUS PU HATUYUH BBIPOKICHUS

3. BapuanuvoHHBIN TPUHIHUIT

4. BapuanuoHHbI{ npuHIMN Putiia

Tema 6. Pacmenienne 3HepreTu4ecKMX YpPOBHeill aToMa B NMOCTOSIHHOM 3JIEKTPUYECKOM H
MATrHUTHBIX MOJIAX

1. PacmeruieHnrue sHEPreTHUECKUX YPOBHEH aTroMa B nekTpuaeckom notie. Dddekr [lrapka

2. Pacmienyienne >HEpPreTUYECKUX YpOBHEH aToMa B TOCTOSSHHOM MAarHuTHoOM rmose. Dddext

3eemana.

Tema 7. Cucrema TOXKIEeCTBeHHbIX 4YacTHl. YpaBHeHue Illpenunrepa nans aToMOB M MOJIEKYJI.
Pasjenenne 3JIeKTPOHHOIO U sIIEPHOIO ABUKEHUA

1. BonHoBas (pyHKLHS CUCTEMBI TOXKAESCTBEHHBIX YacTHUL. DepMUOHBI U 6a30HbI

2. AHTHUCHUMMeETpH3alHsI BOJIHOBON (QYHKIHH

3. JlerepmuHaHTHBIN BUA BOJIHOBOM QyHKIMH. JlerepmunanT Crelitepa

Tema 8. Cocrosinue MoJiekya1 H ypaBHeHue LllpeauHrepa st aTOMOB M MOJIEKYJ. MeTOX



CaMOCOIr1aCOBaAaHHOTIO ITOJIA XaprI/I-(I)OKa

1.

2
3
4.
5
6

DNEeKTPOHHBIE , KoJeOaTeIbHbIE U BpallaTeIbHbIE COCTOSTHHS MOJIEKYJI.
VYpasuenue lllpenunrepa s aTOMOB ¥ MOJIEKYJI

Paspnenenne 27€KTPOHHOIO U SIIEPHOTO ABUKECHUI

DNEeKTpOHHAs YHEPIHsI CUCTEMBI AIEKTPOHOB

DJNEeKTPOHHBIE U OPOUTATFHBIC SHEPTUH MOJIEKYJ C 3aKPBITHIMH 000JI0UKaMHU

Oo6uranu Xaprpu-Poxka

Tema 9. IlpencraBiienue MoJIeKyJISIPHbIX opOuTAaJIeil B BUjie JHHEHHbBIX KOMOMHALMA aTOMHBIX

opoutaneii. Merox CCII, MO JIKAO

1.

A

MouekynspHble 0OUTaNM KaK JUHEIHbIe KOMOMHAMN 0a3UCHBIX (QYHKIMM (ATOMHBIX opOHUTaneit
3aKpeIThIC 000TOUKHI

OTtkpbIThIE 00010uKK. OrpaHndeHHbli MeTor XapTpu-Doka

OTtkpbIThie 0005104uKH. Heorpannyennsiit metoq Xaptpu-Poka

Teopema Kynmanca

Tema 10. Kinaccupukanusi KBAHTOBO-XUMHUYECKHX METOA0B U 0a3UCHBIX HA00POB

1.

2
3
4.
5
6

OnHo’KCcnOHEHITMaNBHAs opOuTans CIEHTOPOBCKOTO THIIA
DddexTuBHBIN 3aps saApa U IKPAaHUPOBAHHUE DIIEKTPOHOB
Penakcamus opOuraneit

basucueie ¢pynkimn. OyHkiun CledTepoBCKOro THITA
basucueie pynkiun. Oynkiuu ['aycoBa Trma

Knaccuduxkanus 6a3ucHbIX HAOOPOB

Tema 11. Di1eKTPOHHAS KOpPPeJIANMS

1.

2
3.
4
5

3HayeHue KOppeIsILUOHHbBIX 3P PEeKTOB
Tunbl KoppensSIUOHHBIX Y3PPEKTOB
Mertozp! yueTa 31eKTPOHHOM KOppesuuu
Koppensuuonnsie Mmetoipl. KoHpUrypanmoHHoe B3aumMo/ieicTeue
KoppensuonHoe B3aumoieiictBre. MeTo 1 TeOpuM BO3MYIIEHUS
Tema 12. MeToa GpyHKIHMOHAJIA 3JIEKTPOHHOH IJIOTHOCTH
1. OcHOBHBIE NOJOXKEHUSI MeTOa (PYHKIIMOHAJIA SJIEKTPOHHON IUIOTHOCTH
2. Merog Kona-IlIama
3. KsanToBsle MeTo 11 MonTe Kapna
Tema 13. IToayaMnupuyecKkne KBAHTOBO-XUMHYECKHE MeTO/bI

1. OcHOBHEIE YCPTHI MOJIYSMITUPUICCKOTO METOAa



HyneBoe muddepennmansnoe nepexkpsianue. Meroa IITTATTL, YITATL, MITAIL.
Pacmmpennbiii MeTo1 XrOKKes

IIpocToit meTon XrOKKemns

A

DTUieH, anui u OyTajaueH
Tema 14. CumMeTpusi M CBOHCTBO MOJIEKY.I
1. ToueuHsle onepaluu CUMMETPUN
a) BpallleHHE BOKPYT OCH
0) OTpakeHHE B TNIOCKOCTA CHUMMETPUU
B) 3€pKaJIbHO TOBOPOTHOE MpeoOpa3zoBaHUe
I') ornepaluy UHBEPCUU
2. ToueuHsle TPYNIBI CAMMETPHHN M UX MTPEICTABICHHS
3. Kimaccudukanusi MOJIEKYISIPHBIX OpOUTANICH IO CHMMETPUU 1 UX U300p AKSHUSI

4. Knaccudukanus 3J1eKTPOHHBIX COCTOSIHUN M0 CUMMETPUH

TemalS. KBaHTOBO-XHMHYeECKOE MOACJIMPOBAHNE KAK METO/ HCCJIeI0BAHUS
1. IIpoGneMbl OCYIIECTBIEHUS KBAHTOBO-XMMHUYECKHX PAacueTOB

2. KBaHTOBO-XMMHYECKHE MPOrpaMMBbl

Tema 16. PacyeTbl 3JIEKTPOHHOI0 CTPOCHMSI M CBOMCTB aTOMOB M MOJIEKYJI
ATOMBI ¥ MOHBI. THUIIBI CBSI3U AJIEKTPOHOB B aTOMax

TepMbl aTOMOB

DIIEKTPOHHBIE SHEPTUU

OpOuTanbHbIe SHEPTUH

MonekynsipHblid HOH BOJIOPOIA

['omosinepHbIE MOJIEKYIIBI

Monekyna a3ora

FeTepo;mepHLIe MOJICKYJIbI

A e AR e

XapaKTepI/ICTI/IKa COCTOSAHUA aTOMOB B MOJICKYJIC

Tema 17. PeakninonHasi cnocod0HOCTb
1. Metox noBepxHOCTEN NOTEHIMAIBHOM dHEPTUn
2. Meroa UH/IEKCOB PEaKIIMOHHON CIIOCOOHOCTH

3. HapaGOHqucxaﬂ MOJCJIb MEPCXOAHOI'0 COCTOSIHHUA U pCAKIUA paIMKAJIbHOTI'O OTPbIBA BOJAOPOAa

Kpumepuu CbODMuDOBClHZUZ OYEHOK (OUBHMGGHM}Z) VCMHO20 onpoca




YCTHBIA OMpOC SIBISIETCS OJHUM M3 OCHOBHBIX CHOCOOOB yuéra 3HAHUU OOydaromerocs o
muciuiuiiHe « KBaHToBast xumusi ». Pa3BEpHYTBI OTBET CTyACHTA JIOJDKCH IMPEACTaBIATH COOOM
CBSI3HOE, JIOTMYECKH TIIOCIIe0BATEIbHOE COOOIICHNE Ha 3a/JlaHHYI0 TEMY, IOKa3bIBaThb €ro yMEHHE
MIPUMEHSATH OIPEACIICHUS.

B pezynomame ycmnozo onpoca 3nanus, 00yuarousecoca 0ueHUueaOmcs no ciedyloueil wKane:

_om5o00___6 oann, CTaBUTCS, €CIIU 00YYaIOIIUNCS:

1) moJHO M3NaraeT U3y4yeHHbIH MaTepua, Ta€T MPaBUIbLHOE ONPECIICHHOE KBAHTOBO-
XUMUYECKUX TTOHSATUH;

2) oOHapyXHBaeT MOHUMaHUE MaTepuaia, MOKET 000CHOBATh CBOM CY)KICHHSI, IPUMEHUTh
3HaHUs HA IPAKTUKE, IPUBECTH HEOOXOUMBIE IIPUMEPHI HE TOJIBKO MO YU€OHUKY, HO U
CaMOCTOSITEJIbHO COCTaBJICHHBIE;

3) wu3maraet MaTepHal MOCIeI0BaTEeIbHO U MPABUIIBHO C TOUKH 3PEHUSI HOPM HAYYHOTO U
JUTEPATYPHOTO S3BIKA.

__om3004___ 6anna, cTaBUTCS, €CIIM 00yJarONIuiics Ta€T OTBET, YIOBIECTBOPSIOMIUNA TEM Ke
TpeOoBaHUAM, 4TO U Jyid Oaia «1», Ho gomyckaer 1-2 ommOKH, KOTOpBIE caM K€ UCIPaBIsET, U 1-2
HE04ETa B COJIEPIKATEIIbHON YacTH KBAHTOBO — XUMUYECKON HAIMIPaBJIECHHOCTH , MMOCJIEI0BATEILHOCTH 1
SI3BIKOBOM O()OPMIIEHHUH U3JIaraeMoro.

Om 1002 Oanna, cTaBUTCS, €cliv 0OyJarouuiicss 0OHapy>KMBaeT 3HaHUE U TTOHUMaHUE
OCHOBHBIX TOJIO’KEHUHN JaHHOW TE€MBbI, HO:

1) w3maraet MaTepua HEMOJIHO U JOMYCKaeT HETOYHOCTH B OTIPEICIICHUN TTOHSATH;

2) He yMeeT JOCTaTOYHO IITy0OKO U JJOKa3aTeIbHO 000CHOBATh CBOU CYXK/IECHHUS U MPUBECTH

CBOU TIPUMEPHI;

3) wu3maraeT MatepHa HerocaeI0BaTeNIbHO U JIOMMYCKAeT OUTMOKH U B SI3bIKOBOM O(OPMIIEHUN
W3JIaraeMoro.

0 6annoe, ctaBUTCS, €CIM 00yJarONUicsa 0OHAPYKUBAET HE3HAHUE OOJIBIIIEH YacTH
COOTBETCTBYIOILIETO pa3jiesia H3y4aeMoTo MaTepuaia, JOIycKaeT OUIMOKH B (OPMYITHMPOBKAX KBAHTOBO —
XMUMHYECKON HAIPaBJIEHHOCTH .

bambt «5-6  »,« 3-4  » « 1-2 » MOTYT CTaBUTHCS HE TOJIBKO 3a €JMHOBPEMEHHBII
OTBET, HO U 33 PacCcpeIOTOUEHHBIM BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJEHTOM Ha
MPOTSHKEHUU 3aHATHS

5.1.2.0cHOBHBIE€ MATEPHUAJIbI JISI CAMOCTOSATEJILHOM PA0OTHI 00yUaI0UIerocs

(TunmoBble 3aa4u)(KOHTPOaMpyeMble komneTennuu ITK-3)
HepequL THIIOBBIX 3aJa4 AjIA CaMOCTOSTEIILHOU pa6OTBI C(bOpMI/IPOBaH B COOTBETCTBUH C

TEMATHKON MPAKTUYECKUX 3aHATUIA 10 JUCHUIUTMHE «KBaHTOBasI XUMMS».

3aoauu

Tema «OpOuTaim — BoJIHOBbIE PYHKIIUN»

1. Ilouemy nosiBUiIach KBAaHTOBAsi MEXaHUKa?

2. Kak omnuchiBarOT BOJIHOBBIC CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH WJIM TMPOCTO BOJH IO
KJ1aCCHYECKOH MeXaHHKe?

3. Kakue ecTb KOHKpPETHBbIC OKCIEPUMEHTAIbHBIC JaHHBIC, KOTOpPbIE HE OOBACHIIOTCA

KJ1aCCHYECKOM MEXaHNKOM ?

Kakoii cMbICIT A71s 9JIEKTPOHOB UIMEET BOJTHOBAsI ()YHKIIMS COTJIACHO IKCIIEPUMEHTY?

MO3KHO JI1 TOBOPUTH O TPAEKTOPUU ABMKEHHUS SIEKTPOHOB?

B xBaHTOBOI MEXaHUKE FOBOPSAT MPO ONEPATOPHI, KAK UX TOHUMATh?

N n R

MoXHO M HalTH TO CBONCTBaM OIEPAaTOPOB JBE (PU3NYECKUE BEIUYMHBI, KOTOpPbIE
OJTHOBPEMEHHO TOYHO U3MepseTcs?

8. Kak youparor Bpems B ypaBHenue Llpeaunrepa u npeBpamiars ee B cTallmoHapHoe?

9. VYpasuenue lllpenunrepa cnpaBeuBoO VIS TIOOBIX 2JIEKTPOHOB B JIIOO0M aTome?

10. Kakue ObIBatOT aTOMHBIE OPOMTANIN M B UEM OHU Pa3IUYarOTCs?



11. HackoabpKO B MPOCTPAHCTBE PACTSAHYTHI aTOMBI OpOUTAIH ?

12. Kaxkoii yrioBoit MOMEHT 3JIEKTPOHA aToMa BOJIOPOJa CBSI3aH C KBAHTOBBIMU YucliaMu | 1 m?

13. Yto Takoe CIiuH 3IeKTpoHa?

14. Kak o003Ha4aroT TepMm aroma?

Tema «OCHOBBI MeTO/1a pacyeTa, CTpOeHHe MOJIEKYJ»

1.

LNk

[98)

NS »n Ak

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Kak pemraercst snexTpoHHOe cranuoHapHoe ypaBHeHue lllpenunrepa [uis atoma wim
MOJIEKYJIBL, TJI€ HU OJIUH, @ HECKOJIBKO 3JIEKTPOHOB?

I'oBopsT, 4TO M1 pacdyera MOJIEKYJl B KBAHTOBOW XUMUH IOJIB3YIOTCS. METOAOM XapTpH
®oxka Pyraana. A dro takoe meto Xaptpu?

B kBaHTOBOW XMMHH KCIIOJB3YIOT JJIS pacuera CTPOECHUE MOJIEKYJ He MeToJ XapTpH, a
Metoa XapTpu DOoKKa, 4eM OHU OTIUYAIOTCS?

UYro Takoe cIenTepoBCKUI 1eTEPMUHAHT?

Uro u3 cebds npencrasisier meto g MOJIKO?

Kaxoit camerit mpoctoit meron Xaptpu Pokka Pyraana?

Uro u3 cebs npencrasiisieT Y-cBsA3U, G-CBSI3U?

Kak cocuntarh 351€eKTpOHHYIO TUIOTHOCTh HA aTOMaX U CBSI3AX MOJIEKYJ?

Yacto roBOpAT: «MOJEKyJspHas opOurtanb obnagaer cummerpueit». Uto u3 cebds
MIPE/ICTaBIISIET MOHITHE KCUMMETPHSI»?

Tema «Hesmnepuueckne U moJyIMIIepUYECKHEe MeETOAbl pacyera CTPOEHHUs
MOJIEKYJ»

Ha gyem ocHOBaHBI HEAIMIIEPHUECKUE METO/IbI pacyeTa CTPOECHUS MOJIEKYI?

Yro Takoe Fyy, S w?

Kak BbIISAMT BbIp@XEHUWE [UI DHEPrUM, €CIM HMEEM 3aHAThle HaCTOSIINe
MOJIEKYJISIpHbIE OPOUTANIN WM MOJIEKYJISipHast OpOUTasIb B BUJE IMHEHHON KOMOMHAIINN
0a3uCHBIX QYHKITHI?

Kakumu meTomamu npuOimkeHHO pemiaeT ypaBHeHne XapTpu Pokka Pyraana?

Uto u3 cebdst mpeAcTaBisieT BApUaIlMOHHBINA METO?

Kak monumMartb MeToJ1 TEOpUU BO3MYIIICHUIN ?

Eciu B Mojekyne HEUETHOE YHCIO DJIEKTPOHOB, TO TOBOPAT IPO OTKPBITYIO
3NIEKTPOHHYI0 000510uKy. Kakoe periaer ypaBHeHHE Ui ONpeesIeHUs] CTPOCHUSI TaKOU
MOJIEKYJIbI?

Uem HX®D otnnuaercs OXD?

Kak Bb1OupatoT 0a3ucHble aTOMHbIE (DYHKITUH U1 HEAMITUPUYECKUX PacueToB?

.B uem NpEUMYIICCTBO HCIIOJB30BAHUSI B PaACUCTAX TI'ayCCOBBIX (I)YHKLIPII;'I BMCCTO

CIENTEPOBCKUX?

Kakue ncnonb3yroT rayccoBble 0a3uchl?

3aueM HY)KHO YUUTBIBATh DJIEKTPOHHYIO KOPPEISILIAIO?

Kakue MeTopl yuera yUuThIBAIOT AJIEKTPOHHYIO KOPPEIALU0?
Metoa KOH(UTypallMOHHOTO B3aUMO/ICHCTBUS YTO 3HAYMT?

B 1yeM ocoGeHHOCTh MeTo/1a (PyHKIIMOHANA TNIOTHOCTH?
Kakwue ecTb nosryamnmupudeckue MeToabl ?

UYro u3 cebs npeacrasisier merog CNDO?

Kakas BbIrosia B pacuerax Mousiekys B mpuommkenun HJIIT?
Kak B HAII Beirnsaaut ypaBuenue Pyraana?

B kakux cmygasx metogq CNDO/2 naet xoporime pe3yibTaTsl?



21. Yro Takoe merog INDO?
22. Yro u3 cebs mpencrasiser metog MINDO/3?
23. Yto u3 cebs mpeacrasisier metogq MNDO?

24. KakoBO OTHOCHTEJILHOE BPEMs pacueTa OJJTHOU U TOU Ke MOJIEKYJIbl METO1aMHU
CNDO,INDO, MINDO, MNDO u HesMIupuieckoe METOIb1?

Kpumepuu ¢gpopmuposanusa oyenok no 3a0anuam 01s camocmoamenbHol padomsl cmyoeHma
(munoevle 3a0auu):

«omauunoy (_4 OamioB) - oOydaronuiics ToKa3all rITyOOKHe 3HAHHS MaTepralia Mo MOCTABICHHBIM
BOTIPOCAM, TPAMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TalIn3upoBai HH(GOpPMAIUIo, n3berast
MIPOCTOTO TMOBTOPEHUS WH(POPMAIIMU U3 TEKCTa, WH(GOpPMAIUS TPEa-CTaBlicHa B TepepadOTaHHOM BUJIC.
CB0001HO HCTIONB3YeT HEOOX0IUMbIE (DOPMYIIBI TIPU PEIICHUH 3a]1a4;

«xopowoy (3 0Oamr) - oOy4aroIIMIiCS TBEPJO 3HAET MaTepHall, TPaMOTHO €ro u3jaraer, He
JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHU 3a/1a4;

«yoosnemeopumenvHoy (2 Oanna) - oOy-4arolIMiicss ©MEeT 3HaHUSI OCHOBHOTO MarepHuaia Io
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JETAICH, JOMYCKAeT OTACIbHBIC HETOYHOCTH IPHU PEIICHUU
3ajay;

«Heyoosnemeopumenvhoy (MeHee 1 OGaoB) — oOydYarOIIUNACS JOMYCKAET TPyOBIe OITMOKH B
OTBETE Ha TIOCTABJICHHBIC BOIIPOCHI U IPH PEIICHUH 3319

5.2. OueHoYHbIe MATepHAJbI JJ PYOEKHOr0 KOHTPOJISL. Pydeschviti KOHMpOTs
OCYIIIECTBJIIETCA 1O OoJiee WM MEHEE CaMOCTOSTEIbHBIM pasfieaM — Y4eOHBIM MOJYJISAM Kypca |
MIPOBOJIUTCSI TI0O OKOHYAHUH M3YyYEHUsI MaTepuajia MOIYJsl B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOexHbIit
KOHTPOJIb MPOBOJIUTCS C IENTBI0 OTIPEICTICHHS KaueCTBa YCBOCHHUS MaTepraja ydeOHOTO MOIYJISI B IIEJIOM.
B Tedyenue cemectpa mpoBOAUTCS MPU MAKUX KOHMPOJIbHBIX MEPONPUAMUIA NO 2PAPUKY .

B kadectBe ¢dopm pyOeKHOT0 KOHTPOJSI MOKHO HCIIOJIB30BaTh TECTUPOBAHUE (TMMCHbMEHHOE WIIN
KOMIBIOTEPHOE), TIPOBEJICHNE KOJIJIOKBUYMa WJIM KOHTPOJIBHBIX paboT. BrimonHsemple paboThl JOHKHBI
XpaHUThCA Ha Kadeape TeueHWH Yy4eOHOro rojia W 1Mo TPeOOBAaHUIO TMPEIAOCTABISTHCS B YTpaBICHUE
KOHTPOJII KadeCTBA. Ha pY6e}KHHe KOHTPOJIBHBIC MCEPOIIPUATUA PEKOMEHIAYCTCA BBIHOCUTHL BECh
MIPOrpaMMHBIN MaTepua (Bce pa3/iesbl) M0 AUCIUILIMHE.

5.2.1. OueHo4YHbIe MATEPHUAJIBI JISI KOHTPOJIbHON Pa00Thl KOHTPOJIHMPYeEMbIe

komneTeHuuu I1K-3)

Tunoevie Bapuanmuor konmponvnvix pabom:

Bapuanm 1.

3aoanue 1.

1. V3nyueHue abCOJIIOTHO YEPHOTO Tela

2. CoOcTBeHHbIE 3HaUCHUSI U cCOOCTBEHHBbIE QyHKIMH. Teopema 3
3. Omneparop MOMEHTa UMITYJIbCa

4. Jloxaxure, yto oneparop d/dx He camMmocONpsHKEHHBIN

3aoanue 2.
1. Onepatop NOIHON SHEPTUH
2. Paznuunble npeacTaBiIeHus onepaTopoB. MaTo4yHoe MpeCTaBIeHHUE OnepaTopa
3. T'unoresa Jlyn ne bpoiins
4. Jlokaxwure, uto oneparop i*d/dx camoconpspKeHHBIN

3aoanue 3.



b=

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (DYHKIIMH ONepaTopa

OrnepaTop KUHETHYECKOM SHEPrUn

Cratuctuueckoe TOJIKOBaHUE BOJH Jie bpoitis

SIBnsercs ma oneparop d*/dx* camoconpsKeHHbIM?
3aoanue 4.

1.

2.
3.
4

BonnoBasa mexanuka lIpeaunrepa

OcHOBHBIE 3aKOHBI KBAHTOBOM MEXaHUKHU

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (QYHKIMH onepaTopa. Teopema 4

Jokaxute, uro d*f/dx’=- k’f ynosnerBopser Qymkuusam f=cos kx, a Tarke IuHeliHas
koMOuHarms Bujaa f=csin kx+cacos kx

3aoanue 5.

1.

2.
3.
4.

OmnepaTtop MOMEHTa UMITYJTbca B C(HepUIECKON CHCTEME KOOPIAMHAT
OmnepaTop MOJIHOW PHEPTUU

CobcTBeHHbIE 3HAUEHUS U cCOOCTBEHHbIE (DYHKIMM oreparopa. Teopema 2
Haiinnre Matpully €eTMHAYHOTO onieparopa
3aoanue 6.

1. OmnepaTtop uMITyJIbCca

2. CoOcTBeHHBIC 3HAUYCHUS U COOCTBEHHBIE (QYHKIIMHU omieparopa. Teopema 2
3. CamMoconpsiKEeHHbIE ONIEPATOPHI

4. 3anummuTe ycnoBus HHGOPMHUPOBAHHOCTH QyHKINHU f(X)

3aoanue’.

1. Yactuna B moJjie DHOTEHIIMAIbHEIX CHJI

2. CoOcTBeHHBIC 3HAYCHHS M COOCTBEHHbIE (DYHKITMHU omepaTtopa. Teopema 1
3. T'apMOHUYECKU OCHMILIATOP

4. 3anummuTe yCIoBUS KOMMYTHUPOBAaHUS ABYX ONEPATOPOB

3aoanues.

1. YacTtuia B KyJIOHOBCKOM TIOJIE siApa

2. VYpasuenue lllpenunrepa aias cTalMOHAPHOIO COCTOSTHUS

3. Anuabatuyeckuil MHBapUAHT B KJIACCMYECKON U KBAHTOBOW MEXaHUKE

4. Yto moHUMAETCS MO TEPMHUHOM «BBIPOKIEHHBIE COOCTBEHHBIE (PYHKIIUN?
3aoanue).

1. TpsiMOyrojbHBIN MOTEHLIUANBHBINA Oapbep

2. Omneparop MOMEHTA UMITYJIbCa

3. Cytb runoressl [lnanka

4. B 4eM 3aKiIr04aeTcs CBOMCTBO JMHEWHOCTH U CAMOCOIPSKEHHOCTH OIEpaTOpOB?

3aoanuel.

1.

2.
3.
4

YacTtuna B NOTCHIUAIBHOU IME

BeposATHOCTh MECTOHAXO0KICHHUSI MUKPOYACTHUIIBI

Marpuiisl ¥ CBOMCTBA MaTPULL

Kakoit nomkna ObITh BonHOBas ¢yHkuus ¥, utoObl HekoTOpas ¢u3nyeckKas



xapakTepuctuka L He qaBana pazdpoca 3HaueHU?

Kpumepuu ¢hopmuposanusn oyenox no KOHmponsHsIM moykam (KOHMpPOILHbIE PAOOMbL; KOJITIOKEUYM)

(__7 OGammoB) - craBUTCA 3a Pa0OTy, BBIIOJHCHHYIO ITOJIHOCTBIO 0€3 OIIMOOK W HEIOYCTOB;
oOydaromuiics JEMOHCTPHPYET 3HAHHE TEOPETHYECKOTO W MPAKTHYECKOTO MaTepHaia Mo TeMe
MpaKTHIecKou padboTsl, pemeno 100% 3anauy;

(oT5 10 6 GannoB) — CTaBUTCS 32 pabOTY, BHITOJHEHHYIO IMOJIHOCTHIO, HO TP HAIMYMW B HEW HE
Oonee omHOW HErpyooil omMOKM M OJHOTO Hemodera, He Oojee Tpex HemodeToB. OOywaromuiics
JIEMOHCTPHUPYET 3HAHHE TEOPETHYECKOTO M TPAKTHUECKOTO MaTepHajia MO TEeME NMPAKTUUECKOH paboTEhI,
JIOIyCKasi He3HAYUTEIIbHbIE HETOUHOCTH IIPU pellIeHuH 3a1a4, pemeno 70% 3anay;

(or3 mo4  Oamia) — craBUTCs 3a paboOTy, eciii OakajiaBp MPaBUILHO BBITIOJHWI HE MeHee 2/3
Bcell padoThI WK JOIMYCTHII HE OoJiee OJTHOU Tpy0oil OTMOKM 1 IBYX HEIOYETOB, HE OoJiee OJHOM TpyOoit 1
OIHOW HerpyOoW omulOku, He Oojee Tpex HEerpyobIX OIMMOOK, OJHOW Herpyooi. OOydarommiics
3aTpyIHIETCS C MPABMIIHLHON OLIEHKOM MPEIJIOKEHHOM 3a/1auu, 1aeT HETIOJIHBIM OTBET, perieHo 55% 3aaa4

(Menee 2 0aioB) — CTaBUTCSA 3a pabOTY, €CIIM YKMCIIO OIMIHOOK U HEJIOUETOB MPEBLICKUIIO HOPMY ISt
OLIEHKU 3 WM TMpPaBWJIBLHO BBINOJHEHO MeHee 2/3 Bcel paGoThl. OOydaromuiicsi AaeT HEBEPHYIO OLIEHKY
curtyaiuy, pereHo meree 50 % 3amad.

5.2.2.0neHo04HbIe MaTepPUAJIbI: TUIIOBBIE TECTOBBIE 3aJaHUSA 10 TUCIHUILINHE

«KBanToBast xumus» Ilo/1HbIi IepedYeHb Mecho6blX 3d0AHULL NPEOCMAGICH_6
http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cucteMa CTaHIAPTU3MPOBAHHBIX 3aaHUM, TTO3BOJISIONIAS ABTOMATH3UPOBAThH MPOIEAYPY
W3MEpPEHHS YPOBHS 3HAHUW U YMEHUM CTYJIEHTA.
Bbi0epuTe npaBWJIbLHbBII 0TBET

Tecm1. OOBEKT KOTOPBIN CPaBHOM BEPOSTHOCTHIO UCITYCKAET U TOTJIONIAET AIEKTPOMArHUTHOE
M3JIyYCHHE BCEX YACTOT HA3bIBACTCA:
a0COJIFOTHO YEPHBIM TEJIOM
a0COJIFOTHO CBETJIBIM TEJIOM
ANIEKTPOMArHUTHBIM T€HEPATOPOM
KBaHTOBBIM T€HEPATOPOM
Tecm?2. 3axon Credana-bosbiiMana mo3BoJIsieH ONPEACTUTD:
JIOIIA/Th MO KPUBBIMH PACIIPEAMIICHHS] HHTCHCUBHOCTH M3TYyYCHUS
(hopMy KpUBBIX pacCHpeHICHNs HHTEHCUBHOCTU U3TTy4CHHS
IUIOTHOCTh SHEPTUU MPUXOAIIEH HA €IUHUILY HHTEpBaJla 4acTOT
MOIIHOCTh UCITYCKaHHsI B €IMHUYHOM HHTEpBAJIE YaCTOT
Tecm3. DHeprus KoneOaHU aTOMOB MOXKET MPUHUMATB:
He JII00bIe 3HAYEHHU S, HO TOJILKO KPaTHbIE HEKOTOPOMY HAaUMEHBIIEMY KOJIMYECTBY SJHEPTUU
J00bIE OTPUIIATEIbHBIC 3HAYCHUS
JIFOOBIE MOJIOKUTENLHBIE 3HAYEHNS
HYJIEBbIE 3HAUCHUS
AN

Teemd. Onepamop AB oeiicmsyem na pynxyuro max:

CHayaJio Ha GYHKLUIO AeHCTBYeT onepatop B, 00pa3ys HOByro QpyHKIHIO f, Ha KOTOPYIO 3aTeM AEHCTBYET
omnepartop A

CHayaJsio Ha (QYHKIUIO IeHCTBYeT oneparop A, 00pa3yst HOBYIO (DYHKIIHIO KCH, Ha KOTOPYIO 3aTeEM
nelcTByeT oneparop B

Ka)/Iplif oniepaTop aeiicTByeT Ha QyHKIMIO f, a 3aTeM pe3yabTaThl IEPeyYMHOKAIOTCS

KaX/Iblif oniepaTop aeiicTByeT Ha QyHKIMIO f, a 3aTeM pe3yabTaThl CKIIAAbIBAIOTCS


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

d 2
Tecm5. Onepamop Ayl

CaMOCOTPSKEHHBIN
HE SPMUTOB

HE JIMHEEH

HE CaMOCOINPSIKCHHBIN

Tecm6. B noie eHTpaIbHBIX CHJI ONIEPATOP MOMEHTA UMITYJIbCA SBIISICTCS:
HWHTETPAJIOM JBUKEHUS
SHEpPruer B3anMOICUCTBUS
aanabaTUYeCKUM UHBAPUAHTOM
SHEpPruer OTTAIIKUBAHUS
Tecm?7. WTtepn u I'epnax Habmr01a7TH:
+: pacuiernyeHue HaJBOE IMy4YKa aTOMOB BOJOPO/Ia, 3aBEIOMO HAXOISAIIUXCS B S-COCTOSTHUU
-: pacieryieHue HaJBOe MyYKa aTOMOB BOJOPO/Ia, 3aBEOMO HAXOISAIIUXCS B P-COCTOSIHUM
-: pacieryieHue MoTOKa SJIEKTPOHOB Ha JIBa ITy4YKa
- UPAKIUIO ITyYKa MIEKTPOHOB MPHU MPOXOKICHUN KPUCTAUTHYECKUX BEIIECTB
Tecm8. CBoOOTHOM HA3BIBACTCS YACTHUIIA!
+: MOTEHIMAJIbHAS SHEPTHS KOTOPOH B JIFOOOH TOYKE MPOCTPAHCTBA OJJMHAKOBA
-: TIOJTHAsI SHEPTHS KOTOPOH B JIFOOOW TOYKE MPOCTPAHCTBA OJIMHAKOBA
- KHHETHYecKas SHEPrusi KOTOpPOi B 110001 TOUKE OJJMHAKOBA
-: Pa3HOCTh MOTCHIIMAIILHON U KWHETHUYECKOW SHEPTrUid B JIF0OOH TOUKE MPOCTPAHCTBA OJIMHAKOBA
Tecm9. KoxdpduiineHToM oTpaykeHus 0apbepa Ha3bIBACTCS OTHOIIECHUE BEJTMYHH TOKOB:
+: OTpaXKEHHOM W MAJA0IIEH BOJTHBI
-: IPOIIEAIICH U MaJarolle BOJIHBI
- OTPaXE€HHOM W MPOIIEANICH BOJTHBI
-: IPOIIEAIIECH U OTPAKEHHOM BOJIHBI
Tecm10. Tlepexonbl Ha ypoBeHb N=1 00pa3yrOT CEPHIO:
+: Jlalimana
: boasMmepa
-: [Tamena
-: bpekera
-: [lbynna
Tecm11. Ypasuenue llpenunrepa as paauaibHON 4aCTH BOJTHOBOU (DYHKIIMH B KYJOHOBCKOM TOJIE
Aanpa:
2 2 2
_h_Li(rzd_RjJrh l(l+1)R_ e’ o pp

dr 2ur’ r -

2 2 2
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Tecm12. B nose NOTEHIIMAIBHBIX CHJI BEPOSTHOCTh HAMNTH YacTHILy Mexay 1 u r+dr mpu E>0:

+: o(r)dr 472‘C1e”" +C,e™ “dr
- or)dr = 4z|C,|" e dr
- or)dr = 47[‘Cle”" —C,e ™[ ar

2 —AF
- o(r)dr = 47|C,| e
Tecm13. Ypasuenue lpenunrepa 1yisi rapMOHUYECKOTO OCIUIUIATOPA:

1 d’w(x ,uW2
2 dxg ), S xt(x) = Ey(x)

P &ylx) Wy’
2u d 2

¥y (x)= Ey(x)

2
Hy(x)-

S v(x)=Ey(x)

n: dy(x) wwW,” , 3
_n —H
2w ae T2 y(x)=Hy

Tecm14. [110THOCTb TOKa OTPAKEHHOUW BOJIHBI:

hk
j, =~(=")Bf
U
hk
Ja = (70)‘“‘2
M

, hk
Jo =( - )‘A‘z
u

Tecm15. T1pn 0<x<a ypaBHeHue lllpenunrepa ass 4acTULbI B TOTEHIIMAIBHON SIME UMEET BUJL:



B dy_
2u dx’
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Kpumepuu ¢popmupoeanusa oyenox no mecmoegoim 3a0anuiam:

(3 Oamwra) — moyydaroT OOydJaroniuecs ¢ MPaBWIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. BeimonneHo 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;

(__nmo 3 Gamna) — moJiydaroT 0OyJaromIfecs ¢ MpaBUILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot ob1rero o0bema 3a1aHHbIX TECTOBBIX BOIIPOCOB;

(_ 2 Oamra) — mosy4arT oOy4aromuecs ¢ MPaBWIbHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 60 —79% oT o611ero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ 1 Gamm) — momydaroT oOydJaromuecs MPaBHIBHBIM KOJWYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — MeHee 40-59 % ot obuiero oo6bemMa 3a1laHHBIX TECTOBBIX BOIPOCOB.

5.2.3.011eH04YHbIe MATEPHUAJIBI JJIS1 IPOMEKYTOYHON aTTeCTAUN. [[envio
NPOMEIHCYMOUHBIX ammecmayutl 0 JTUCIUTIIMHE SBIIICTCS OIICHKAa KayecTBa OCBOCHUS
JUCITUTIIUHBI 00y4JarOmUMHKCS.

[IpomexxyTouHast aTTecTalus MpeAHa3HadeHa it 0ObEKTUBHOTO MOJATBEP)KICHHS M OLICHUBAHUS
JOCTUTHYTBIX PE3YJIbTaTOB OOYYEHHMs TOCJE 3aBEPIICHUS M3YYCHUS TUCHUIUIMHBL OCyIecTBIseTCs B
KOHIIE CeMeCTpa M MPEACTaBISIET COO0M MTOTOBYIO OIICHKY 3HAaHUU Mo aucHuIuinHe «YPDA» B BHIE
MPOBECHUS PK3aMeHa.

[IpomexxyTouHas aTTecTalusi MOXET IPOBOJUTHCS B YCTHOM, MUChbMEHHOW (opme, U B (opme
TectupoBanus. Ha mpomexxyrouynyro aTTectanuo otBoautcs A0 30 6amios.

5.2.4.Cniucok BONpocoB K 3k3aMeHy(KoHTpoiupyembie komnerenuuu [IK-3)
1. HpenMeT KBAaHTOBOM MEXaHUKH M KBAHTOBOM XWUMHH. OCHOBHBIE >TaIlbl Pa3BUTHA KBaHTOBOU

TEOPHUH.

MaremaTuuecKkui anmnapar KBaHTOBOM MEXaHUKHU.

OcHOBHBIE TIOCTYJIATHl KBAHTOBOI MEXaHUKH.

Omneparopbl GU3NYECKUX BETHYHH.

DBoJIIOIMS cOCTOSIHUN U ypaBHeHue [Ipenunrepa. YpaBHeHUE HEMPEPHIBHOCTH

Touno peuracMbIC 3aaa9U KBAaHTOBOM MEXaHUKH.

A T o

Boznopoaonono6Hblit aToMm.



8. IIpubnmKeHHbIE METOIBI PEIICHUS] KBAHTOBO-MEXaHUYECKUX 3a/1a4.

9. Mosrnekyna B HOCTOSIHHOM JIEKTPUYECKOM U MarHUTHBIX MOJISX.

10. CniuH 351eMeHTapHbIX YaCcTUL ¥ CBS3aHHBIE C HUIM MAarHUTHbIE MOMEHTHI.

11. Cucrema MHOTHX YaCTHII.

12. Cuctema TOXKJIECTBEHHBIX YaCTHII.

13. Ypasuenue lllpenunrepa mj1st aToMOB 1 MOJIEKyJ. Pa3ienenue aIeKTpOHHOTO U SIEPHOTO ABUKCHUSI.

14. IloBepXHOCTh NOTEHIUAIBHON SHEPTHH.

15. DnexTpoHHOE BOJIHOBOE YpaBHEHUE.

16. [locTpoenne TPUOTMKEHHBIX PEMICHUH AJIEKTPOHHOTO BOJIHOBOTO YpPaBHEHUS Ha OCHOBE
BapHaIMOHHOT0 npuHiuna. OHo3aeKTpoHHOoe pudmmkenue. Meron Xaptpu-Poka

17. IlonsiTue o MeToie KOHPUTYPallMOHHOTO B3aUMOJICHCTBUSA. MeTo/1 BaJICHTHBIX CXEM

18. DnexTpoHHbIE KOH(MUTYPALIUK U TEPMbI aTOMOB

19. YueTr cumMmeTpuu U siiepHON KOHGUTYpalluu IPU paCCMOTPEHHUHU AJIEKTPOHHOM 3aj1auu.

20. I'm6puau3zanus u TuOpUIHBIE OPOUTAIIH.

21. ITomy>mnuprudeckue METOAbl KBAHTOBOUW XHMUH.

22. Knaccudukanuu 3MeKTPOHHBIX COCTOSHUN MOJIEKYJ M KJIacCU(PHUKAIUsS MOJEKYJIAPHBIX opOuTanen
10 CAMMETPHH.

23. [IpeacraBneHne MOJICKYISIPHBIX OpOWTaICii B BUAC JIMHEWHBIX KOMOWHAIIMI aTOMHBIX OpOWTaseH.
Meron CCII, MO JIKAO.

24. CoBpeMeHHOE MporpaMMHOe o0ecrieueHrne KBaHTOBO-XUMUYECKHX PACYETOB.

Kpumepuu ¢popmuposanusa oyenoxk no npomexicymounoi ammecmayuu:

«omauyno» (300am10B) — modydaroT OOydarommuecs, KOTOPbIe CBOOOTHO OPHUEHTHUPYIOTCS B
MaTtepuaine u oTBedaroT 0e3 3arpynHeHuil. OOydaromuiics CocoO0eH K BHIMOTHEHHUIO CIOKHBIX 3a1aHUM,
MIOCTaHOBKE Iiefieil M BbhIOOpe myTeil ux peanusanuu. Pabora BbINOJNHEHA MOJIHOCTHIO O€3 OIIMOOK,
peweno 100% 3anay;

«xopowoy (256anmna) — monydaroT oOydaroluecsi, KOTOpble OTHOCHTEIBHO  MOJHO
OpUEHTHPYIOTCS B MaTepuaie, OTBEYAIOT 0e3 3aTpyqHEHH, JOMyCKAIOT HE3HAYUTEIbHOE KOJIUYECTBO
omun6ok. O0yyaromuiics crocoOeH K BBIMOJIHEHHUIO CIOXKHBIX 3aaHuil. PaboTa BBIMOJIHEHA MOTHOCTHIO,
HO HUMEIOTCS He Oojiee OJHOW HerpyOod OomMOKM M OJHOTO HemouyeTa, He Oosiee TpeX HEIOYETOB.
JlomyckaroTcsi He3HaYUTeNbHbIe HETOYHOCTH MIPH PEIIeHUH 3a1ad, pemeHo 70% 3anay;

«yooenemeopumensvho» (20 OannoB) — mosy4yaroT oOydaroluecs, y KOTOPbIX HEI0CTaTOYHO
BBICOK YpPOBEHb BIaJIeHHs MaTepuaJoM. B mporecce oTBeTra Ha SK3aMEHE JOIYCKAIOTCS OLIMOKH U
3aTpy/HEHUs] TpU H3JI0’)KeHUHM Marepuana. OOydarouuiics NMpaBUIbHO BBINOJHWI HE MeHee 2/3 Bcei
paboThl UM TOMYCTHI He Oosiee 0JHOM rpyOOi OMIMOKH M IBYX HEJA0YEeTOB, He Ooyiee OHOM TpyOoit u
OJIHOW HerpyOoi ommubOku, He Oojiee Tpex HerpyobIx ommbOok, ogHOM HerpyOoil. OOywaromuiics
3aTpyOHAETCS] ¢ MPAaBUIBHOM OLICHKOW NPEUIOKEHHOM 3a7auu, NAeT HEIOJIHBIM OTBET, peuieHo 55%
3azay;

«Heyoosemeopumenvno» (_MeHee 20 6aIOB) — MOMYYar0T 0Oydarouecs, KOTOPbIE TOMYCKAIOT
3Ha4YMTeNbHbIE OMMOKH. OOyyaromuiicss UMeeT JIUIIb HAYalbHYIO CTEIeHb OpPUEHTALMU B MaTepuaine. B
paboTe yrcio OmMUO0K U HEIOUETOB MPEBBICHIIO HOPMY JUIS OLIEHKH 3 WJIM MPAaBUIBHO BBIIIOJHEHO MEHEe
2/3 Bceii paboThl. OOyuaronuiics 1aeT HEBEPHYIO OIICHKY CUTYaIuu, pereHo meHee 50% 3amay.



6.MeToauueckue MaTepuabl, onpeae/siioMe Npoueaypbl OleHMBAHUSA

3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

MaxkcumanpHas cymma (100 6amioB), HaOupaemasi CTYyJEHTOM MO JUCHUIUTMHE BKIIOYACT IBE
COCTaBJISIOIIHE:

— nepeas cocmaeiawds — OIeHKa PETyIsIPHOCTH, CBOCBPEMEHHOCTH U Ka4eCTBA BBITIOJTHEHUS
CTYIACHTOM y4eOHOW pabOThl MO W3YyYCHHIO JAUCIUILIMHBI B TEUCHHE IMEPHOJA M3YUCHHS JTUCIUATUTHHBI
(cemecTpa, WIM HECKOJBKUX ceMecTpoB) (cymma — He Oosiee 70 GamoB). bammbi, xapakrepusyromiye
YCIIEBaEMOCTh CTY/CHTa 1O IUCHUIUIMHE, HAOMparoTCs MM B TEYEHHE BCEro rnepuojaa oOydeHHs 3a
W3YYCHHE OT/CTBHBIX TEM U BBIMIOJTHCHHUE OT/ICIIBHBIX BHIOB padoOT.

— emopas cocmasnAwas — OIEHKAa 3HAHWU CTyIeHTa 1O pe3ylbTaTaM IPOMEXYTOYHOMN
atrectauu (He 6omee 30 —6amioB).

KputeprueM onieHKH YpOoBHS c(POPMHPOBAHHOCTH KOMIIETCHIIMA B paMKaxX Y4eOHOW JTUCITUTUIAHBI
«KBanToBas xumus» B V ceMecTpe SIBISETCS IK3aMEH.

OO6mwmit 0ayur TEKYIIeTo U pyOeKHOTO KOHTPOJIS CKJIAJBIBACTCS M3 CICAYIOIIMX COCTAaBJISIOIINX
MIPUIIOKEHHE 2.

Lenvio npomesicymounvix ammecmayuii o TUCUUATUIMHE SBIISIETCS OIIEHKA Ka4eCTBAa OCBOCHHUS
JTUCITUTITUHBI 00y4JarOnUMHUCS.

Kpumepuu ouenxku kauecmea oceoenusn oucyunaunst (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpeTHIECKOE CONEP)KAHNE Kypca OCBOCHO
MOJIHOCTHIO, 06€3 Mpo0OesIoB, HEOOXOAMMBIEC MPAKTHUECKUE HABBIKKA PAOOTHI C OCBOSHHBIM MaTEPHATIOM
chopmupoBansl. Bee npeaycmoTpeHHbIie mporpaMmmoii 00yueHus yueOHbIe 3aJaHHsI BBITIOJTHEHBI,
KayeCTBO MX BBINOJHEHUS OIICHEHO YHCIOM 0ajioB, OMM3KUM K MakcuMaiabHOMY. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET INTyOOKHE 3HAHUS ITPETYyCMOTPEHHOTO TPOrpaMMoOii MaTepHasa, yMeeT YeTKO,

JTAKOHUYHO U JIOTHYECKH MOCIeI0BaTeNIbHO OTBEYATh HA MIOCTAaBJICHHbBIE BOIPOCHI.

Ouyenka «xopouto» —om 81 0o 90 6annoe — TeopeTIECKOe CoACpKaHNE Kypca OCBOCHO,
HEO0O0XOUMBIE MPAKTUYECKUE HABBIKK PaO0THI C(HOPMHUPOBAHBI, BHIMTOJTHEHHBIC YIeOHbBIC 3aIaHUS
coJiepKaT He3HAYUTeIbHbIe OmMOKU. Ha sk3amMeHe CTy/IeHT 1eMOHCTPUPYET TBEp0€ 3HAHUSI OCHOBHOTO
(mporpaMMHOr0) MaTepuaia, yMeeT 4YeTKO, IpaMOTHO, 0€3 CYIECTBEHHbBIX HETOUYHOCTEH OTBeUaTh Ha
MIOCTABJICHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTudeckoe CoAEpKaHUE Kypca
OCBOCHO HE€ IMOJIHOCTHIO, HEOOXOJMMBbIE MPAKTUYECKHE HAaBBIKM paboThl cHOpPMHUpPOBAHBI HACTUYHO,
BBITIOJIHEHHbIE y4ueOHbIE 3aJaHusl cojepxaT rpyoble ommoOku. Ha sk3ameHe CTyIeHT JEeMOHCTPHUPYET
3HaHHME TOJHKO OCHOBHOTO MaTepuana, OTBEThl COAEpKAT HETOYHOCTH, Clab0 apryMEHTHPOBAHBI,
HapyIIeHa MOCIeI0BaTeIbHOCTh U3JI0KEHUS MaTeprana

Ouenka «Heyooenemeopumenvuo» — om 36 0o 60 6a1106 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIUMbIEC MPAKTUUECKUE HABBIKM pabOThl HE C(HOPMHUPOBAHDI, BBHIIIOJHEHHBIE y4eOHbBIE
3aJlaHus coJiepKaT rpyObie OMMOKH, TOTOTHUTENbHAS caMOCTOATeIbHas paboTa HaJl MaTepHaloM Kypca
HE TPUBEJET K CYIIECTBEHHOMY IOBBIIICHUIO KaueCTBA BBIMOJIHEHUs y4eOHbIX 3anaHuil. Ha sk3amene
CTYICHT JAEMOHCTPUPYET HE3HAaHHWE 3HAUMUTEIbHOW YacTH MPOTPAMMHOIO MaTepuana, CyIleCTBEHHBIC
OIMOKKM B OTBETaX Ha BOIMPOCH], HEYMEHHE OPHEHTHPOBAThCS B MaTepuaye, HE3HAHHWE OCHOBHBIX
TMOHATHI TUCIUTIAHBL.

Tabnuya 7. Pezynomamol 0ceoeHUs yuednoul OUCYUNIUHbBL, NOONeHcAuUe nposepKe

Koo u Buo ouenounozo
Pezynomamut Haumenoeanue OcHnoeHble nokazamenu Mmamepuana,
00yuenusn UHOUKAMOPO8 OUeHKU obecneuusarouue
(Komnemenyuu) docmuicenusn pe3yibmamoeg ooyuenus dopmuposanue
Komnemenuyuu KomnemeHnyuil
MK-3. Cnocoben MK-3.1. 3nacT u 3HaTh: OCHOBHBIE




MIPOEKTUPOBATH U
OCYIIECTBIISATh
HaNpaBJIECHHbBIN
CHHTE3
HEOPraHMYeCKUX
COCAUHEHHH C
IIOJIC3HBIMH
CBOMCTBAMH IO
PYKOBOJCTBOM
crienManucra oosee
BBICOKOH
KBaTHU(UKAIITHI

MOXET HpI/IMeHHTB Ha
MPaKTUKE
COBPEMEHHBIE
3KCHepI/IMeHTaJIBHLIe
MCETOObI OJIs1
YCTaHOBJICHUSA
CTPYKTYpPBI
HGOpFaHI/I‘-IeCKI/IX
COCITMHEHU N

AKCTIEPUMEHTAJIbHbIC
METO/Ibl TIPUMEHSIEMBIE IS
OTIpE/ICTICHUsI  CTPYKTYpPHI
HEOPraHNYeCcKuX
COEMHEHU N

Ymers: Kanubposarb
npuOOpsl ISl TIPOBEICHUS
71a00paTOPHOTO  aHaIM3a
npo0 (0OpasioB) CHIpbs U
no;rypabpuKaToB; CTPOUTH
KaJIMOpOBOYHBIE KPUBbIE

OueHoyHbIe
MaTepHabl JJIs
CaMOCTOSITENIbHOM
paboTHI (THITOBEIE
3aj1a4u pasen
5.1.2.); TumoBsie
OIIEHOYHBIE
MaTepHabI JJIs
YCTHOTO OMpoca
(pazmen 5.1.1); );
THUITOBBIE TECTOBBIE
3amanus (pasaen
5.2.2)

Baaners: HaBBbIKaMH
paboTel Ha JabOpPaATOPHOM
000pyI0BaHUU TUTST
YCTAHOBJICHUS  CTPYKTYPBI
HEOPraHUUYECKUX
MaTEpHUAaJIOB
IIK-3.2. Criocoben 3HaTB:  XapaKTEepUCTUKH
U3y4arhb BIIMSIOLINE pa | Ouenounie
MaTepuabl 1Jd
PCAKINOHHYIO PCAKINOHHYIO CaMOCTOATENBHOI
CIIOCOOHOCTD CHOCOOHOCTh XHMHYECKHUX | paGoTh (THIOBEIE
HEOPraHMYECKUX COCMHEHU N 3afaqu pasaen
. 5.1.2.); TumoBsie
COEIUHEHUH C YMeTh: [TpoBOoUTH OLEHOMHbIE
IPUMCHCHHUEM TpagyupoOBKY CPCACTB | marepuansl A
TUIIOBBIX M3MEpEHHUI; CTPOUTL | YCTHOTO soqploca
SKCTIEPHMEHTANBHEIX | TPa{yHPOBOYHBIC KPHBBIC gi?f:}ie 'Te'CT)(’)B)I’)Ie
U pacu€THBIX (Tabnu1ib) sanaHms (pasaen
METOJ0B Baagern: wucnoib3oBaHus | 5.2.2.)
KOMITBIOTEPHBIX [TPOrPaMM
u 9KCIIEPUMEHTAJIbHBIX
METOJIOB JJIsi TOCTPOEHUs
XUMHYECKUX u

CTEPEOXUMUYECKUX POPMYIT

COCNMHEHUH U  JPYIHX
BHJIOB  WJUIFOCTPATUBHOTO
Marepuania.
I1K-3.3. CnocobOen 3HATE: TEXHOJIOTUA
BBIOpATH IIPOM3BOJICTBA Onenotmbe
ONTUMAJIBbHBIA METO MATCPHAIBL 2T
HCOPraHN4CCKuX CaMOCTOSATEIBHOMN
CHHTE3a COEIMHEHHI; paboTHI (TUIIOBEIE
HeopraHquVCKI/IX 06opyoBaHHe ;a;llazqid p;snen
COCANHCHUU U .1.2.); 1urnoBwie
naboparopun ¥ TpaBHIIA OLeHOMHbIe

METOJUKY 00paboTKH
HOJTy4E€HHBIX
pe3yabTaToOB

€T0 3KCIUTyaTallunu

YMers: noAroTaBJIMBAaTh
HCXOOHOC CBIPHBC,
OCHOBHBIC u
BCIIOMOT'aTCJIbHBIC

MaTCpHraJibl C y4€TOM

MaTepHaIbl s
YCTHOT'O OIpoca
(pazmen 5.1.1); );
THUITOBBIE TECTOBBIE
3amaHus (paszaen
522)




TpeOOBaHUI OXpaHbl TpyJa
Biaagerb: TeXHOJIOTHIMU
OLICHKH HAay4HO-
IIPaKTUYECKON 3HAYUMOCTH
BbIOPAHHOTO METO/1a
CHUHTE3a HEOPraHUYECKUX
COEAVHEHUN

o % =R
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7. YyeOHO-MeTOANYECKOE 00ecnedyeHne JUCIMILINHBI

7.1. HopMaTUBHO-3aKOHOAATEIbHbIEC AKTHI

Mpwkas MuHo6pHaykm Poccumn ot 0T 17.07.2017 N 671

(3apeructpuposano B Muntocte Poccun 02.08.2017 N 47644)
http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

Oenepanbhblil 3akoH "OO0 oOpazoBanuu B Poccuiickoit ®@enepauun" ot 29.12.2012 N 273-03
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7.4. Ilepuonnueckue u3aaHus
1. XKypHan HeopraHu4ecKkoi XuMuu

2. Xypnan «Heopranuueckue MmaTepuaib»

3. HayuHo-texanueckuii xypHain http://www.ofmg.ru

7.5. IaTepHeT — pecypcesl

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

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

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

HpI/I HU3YYCHUN OUCHHUIIIINHBL «KBanToBas XUMUA», 06yqa}oumecs{

(ymaneHHBIH TOCTYIT) K pecypcam:
obugue ungopmayuoHHsle, CRPAGOUHbIE U NOUCKOBbIE:
CrnpaBouHnas npaBoBas cuctema «I["apant». URL: http:/www.garant.ru.
2. CnpaBounas npaBoBas cuctema «Koncynbrant [Tnroc». URL: http://www. consultant.ru

K COBPDEMEHHbIM npOd)eCCllOHaJleblM oazam OaHHbBIX:

1.

o0ecnedeHbl JJOCTYIIOM

Nen/m HaumeHoBaHue Kparkas Anpec HaumenoB | YcioBusi gocryna
3JIeKTPOHHOT O XapaKTepucTuKa caiita aHue
pecypca opranmsaig
uM-
BJaJe/bIa
5
PEKBU3HUT
bl
JA0T0BOpa
1. 9B PI'b DIEKTPOHHBIE BEPCUU http://www. OI'BY ABTOpH30BaHHBIN
885898 nosHbIx diss.rsl.ru | «Poccwuiick JIOCTYII U3
TEKCTOB AnccepTaumii n ast OHGIHOTEKH
;BTopecubepaTuos u3 ponza roCyaapCcTB (x. 112-113)
occicKoH CHHAS
rocy/apCTBEHHOM GHOTHOTEK
OnOIMOTEKH a» (PT'B)
Horosop
Ne(95/04/0
011
oT
05.02.2022
T.
2. | «Web of Science» | ABToputerHasnonurema | http:/www. | Kommanus Hocryn no IP-
(WOS) tudeckas pedeparuBHo- | isiknowledg | Thomson aapecam KbI'Y
o6ubnuorpaduueckas u e.com/ Reuters
HayKoOMeTpHYecKas Oa3a Cy0umnuen
JIAHHBIX, B KOTOPOU 3HOHHBIN
WHJEKCUPYIOTCS J10TOBOP
okoJo 12,5 NeWoS/558
TBIC. )KYPHAJIOB oT
02.04.2018
T.



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

Sciverse PedepaTtnsHaa n N3parenscr Hoctyn no IP-
Scopusu3aTenabCTBa | gHanuTUYeckas b6asa http://www. | Bo «Else- anpecam KbI'Y
«Onb3eBup. Hayka v | panmbix, conepsallas scopus.com | vier. Hayka

TEXHOJIOT UM 21.000 u
peLeH3MpyembIx TCXHOJIOTH
»ypHanos; 100.000 KOHT’ et
KHMF,v37O KHUMXHbIN N97E§)223
cepui oT
(NpoAomKaIOLMXCA 01.02.2022
n3gaHuii); r
6,8 MNH. )
AOKNa[0B M3 TpyA0B
KOHbepeHLmin
Hayunas OneKTpoHHas http://elibrar 000 [TonHeIil noctyn
3JIEKTPOHHAA OMOIMOTEKAa HAYYHBIX y.ru «HDb»
oundamorexka (HIb | mybnukauuii -
PODON) IIOJIHOTEKCTOBBIE BEPCUU
okoJio 4000
nHOCTpaHHbIX 1 3900
OTECUECTBEHHBIX HAYIHBIX
KYPHAJIOB, pedeparsl
nyonukamnuii 20 TeICSY
JKYPHAJIOB, a TaK)Ke
omnucanus 1,5 miH.
3apyO0eKHBIX U
POCCHICKHX
JMCCepTaLN.
2800 poccuiickux
JKYpHAJIOB Ha
0C3BO3ME3THOM OCHOBE
Ba3ananunixScien- | HanmonanpHas http://elibrar 000 ABTOpH30BaHHBIN
celndex (PUHLI) | undopmarmonHo- y.ru «HDby» JIOCTYII.
aHAJINTHYECKas CUCTEMA, JInnensuon [To3BomseT
aKKyMyJIupymoimas 6osee HBIN JIOIIOJIHATh U
6 MUJUTMOHOB JIOTOBOP YTOYHSTh
MyOJUKAITUH POCCHICKUX Scienceln- CBEJIEHHS O
aBTOPOB, a TAKXKE dexNeSIO- MyOIHKAIUAX
nHpopManum 00 ux 741/2022 yuensix KBI'Y,
LUTUPOBAHUH U3 00JIee 15.03.2022 UMEIOIIUXCS B
4500 poccuiickux r. PUHI]
KYpPHAJIOB.
IBbC«KoncyastanT | 13800 nsgaHmii no scem | http:/www. 000 [Tonnslid fOCTYD
CTYAEHTa) 061aCcTAM 3HaHWI, studmedlib. | «[Tonutexp | (perucrpauus mo
BK/toYaeT bonee ru cCype» IP-anpecam
yem 12000 yue6HUKOB 1 http://www. | (r.Mocksa) KBI'Y)
y4ebHbIX nocobuii ans medcollegel | [lorosop
BO v CMO, 864 ibru | Ne138CJI/0
HaVMeHOBaHWM 1-2022
*KypHanos n 917 Oor
13.02.2022

MoHorpaduii.
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http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/

r

000 «OBC

7. IBC «J/lanby» 'POHHBIEBEPCUU KHUT https://e.lan [Tonnslii foCcTyn
BEIYLUX U3/1aTEIbCTB book.com/ | JIAHb» (r. | (peructparus mno
y4eOHOI 1 HaydHO CaHKT- [P-anpecam
JAUTEpPaTyphl (B TOM ITeTepOypr) KBI'Y)
YUCIIe YHUBEPCUTETCKUX orosop
M31aTeNbCTB), TaK U Ne3E/223
AIIEKTPOHHBIC BEPCUU oT
NIEPUOUYECKHUX U3JIaHUN 01.02.2022
110 PA3JIMYHBIM 00IaCTIM r.
3HAHUMU.

8. Hauuonanbnas Ob6beanHeHHbIN https://u36.p OI'BY Hoctym ¢

JICEKTPOHHAs aﬂeKTpOHHbIVI KaTanor (1) «Poccuiick SJICKTPOHHOT'O
oudsmorexa PI'b | hoHpoB poccuiickmx ast YUTAILHOIO 3aJia
6ubAnoTEK, roCyJIapcTB O0MOJIMOTEKHU
coaepKaLLmii CHHas KBI'Y
4 331 542 3n1eKTPOHHbIX onbmorex
[LOKYMEHTOB a
obpasoBaTeNbHOro un
Hay4HOro xapaKTepa no
Pa3NIMYHbIM OTPACNAM
3HaHWN
9. 9bC 107831 nmyOnukanuii, B http://iprboo | OO0 «A# [TonHbIiA MOCTYI
«AiilluIpoyke» | T.4.: 19071 — yuebHbIX kshop.ru/ ITu Op (peructparus 1o
n3nannii, 6746 — Menuay» [P-anpecam
Hay4HbIX u3ganui, 700 (r. KBI'Y)
KoJIIeKui, 343 CapatoB)
xkypHana BAK, 2085 Horosop
ayAMOU3IaHU . Ne4839/19
oT
01.02.2022
r.
10., Mexnynapoanas | L{ludbposas http://Crossr HII ABTOpH30BaHHBIN
cucreMa uaeHTU UKL ef.com «HOMUKOH JIOCTYTI
ondamorpaguyeck | o6bexroB (DOI) »
ux ccbliok Crossref Jorosop
NeCRNA-
1060-190t
07.05.2022
r.

11. Polpred.com. 0630p CMU Poccun u http://polpre 000 Hoctym no IP-
HoBoctn. O630p | 3apy6exns. [TomHbie d.com «lTommpen anpecam KbI'Y
CMMU. Poccusi u TEKCThI + aHAIIMTUKAU3 CIIPaBOYHHU

3apy0exbe 600 n3nannii no 53 KH»
OTpacisiM
12.| TIIpe3uageHTCcKast Bonee 500 000 http:/www. OI'bY ABTOPHU30BaHHBIN
OM0JIMOTEKA M. | 3/1eKTPOHHbIX prlib.ru «[Ipe3unen JOCTYII U3
b.H. Eabunna [OKYMEHTOB MO UCTOPUM TCKas oubmmoreku (aya.
OTeyvecTBa, POCCUIMCKOM bubmorex Ne214)
rocy4apCTBeHHOCTMH, aum. b.H.
Enpimna»

PYCCKOMY A3bIKY M NpaBy



http://iprbookshop.ru/
http://iprbookshop.ru/
http://crossref.com/
http://crossref.com/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

(r. CaHkr-
ITerepOypr
)

— Kpome mozo, odyuaiowueca mo2ym 60cnonnb306amuvca npoheccuonatb HbIMU ROUCKOGHIMU
cucmemamu:
1. Cnyx0a TemMaTHYeCKHX TOJKOBBIX cioBapeit http://glossary.ru/
2. Cnosapu u sHumkioneauu https://dic.academic.ru/
3. Bukunemus http://ru.wikipedia.org/wiki/
4.CoBpeMeHHbIe MpodeccuoHabHbIe 0a3bl TaHHBIX (B TOM YKCIIE MEXIYHApOIHbIE
pedepatuBHbIe 0a3bl JAHHBIX HAYYHBIX U3AAHUN) U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

1 Onun u3 CaMbIX CTapbIX u Tocr
ABTOPUTETHBIX OOIIEHAYYHBIX  YKYPHAJIOB. e
. CBOOOIHBIH
[Iy6nukyer wuccienoBanus, MOCBSIIEHHBIC
ITUPOKOMY KpyTy BOIIPOCOB, B
Nature OCHOBHOM €CTECTBEHHO-HAYYHOU TEMATHKHU.
C 2005 roma xypHa MyOJUKYeT IMOJIKACTHI,
I7€ BKparime OOCYXTArOTCS JTOCTHIKEHUS
Haykl ¥ NOyOlIMKalmuu 3a IOCJIETHIO0
HEZIeIIo — JIBE.

www.nature.
com

archive.neico
n.ru

2 . . Pecypc
Springer Materials — 3T0 camast mosiHast 6a3a M
JOCTYTICH

JAHHBIX,  OINMCHIBAIOMIAs  CBOWCTBA U o IP-
XapaKTePUCTHKH MaTepHaJIOB. Ona azpecanm

SpringerMaterials akkymyaupyer HWH(pOpManMi© W3 TaKHX TYCYPa
JIMCUUIUIMH,  KaKk  MaTepHaJjoBeJCHUE,
¢usuka, ¢Qusnyeckas W HEOpraHHYCCKas
XUMUs1, MAITUHOCTPOCHUE H JIP.

materials.spri
nger.com

3 SBnsiercs HEKOMMEPYECKUM
aKaJeMHYeCKUM U3JIaTENIbCTBOM,
nevararomum okosio 40 cepuil (3kypHajoB,
€XKEroJIHUKOB), MYyOIHKYIOIIUX KpPYIHbIE

JKypHaisl 0030pHBIE CTaTbU O JOCTHKCHHSIX B ) )
archive.neico
HM3/1aTEJILCTBA 00JIaCTHU €CTECTBEHHBIX WM COLMAJIBHBIX —

Annual Reviews  Hayk. boJiee MOJOBHHBI U3 3THX JKypHAJIOB L.
UMCIOT BBICOYAHIITNI YPOBEHb ITUTUPOBAHUS
no NmmakT-daxTop (Science Citation
Index), 3aHuMMas mepBbIE MecTa B CBOMX
KaTeropusix Hayk.

4 DOTO  TONHOTEKCTOBasg  0a3a  JaHHBIX
KypHasoB u3natenbctBa  Okcdopackoro

Kypuaasl o
YHUBEpPCHUTETa. Pecypc  aHIJIOS3bIUHBIH, ) )

M3/1aTEILCTBA archive.neico
COJICPXKHUT MaTepHalibl 10 OOMIECTBEHHBIM U —_

Oxford University n.ru
Press T'yMaHUTaPHBIM, €CTECTBEHHBIM ) (i

TCXHHYCCKHM HayKaM, I/IH(I)OpMaTI/IKC,
MCIUIIUHE, 3PaBOOXPAHCHUIO U IP.



http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/
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%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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http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
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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

5 Kypuanst Royal Society of Chemistry —
aBTOPUTETHBIC HAYYHbIE M3JaHUS, YTO

MOATBEPIKIACTCS ux BBICOKUMU
. nokasarensimu B Journal Citation Reports. B
udporoii apxus
KaTeropun «Xumus.
KYpPHAIIOB
MynbTHAMCIUIIIMHAPHBIE  UCCIIEIOBaHUs» pubs.rsc.org
n3aTenkcTsa Royal cpenu mepBbIX 1o panry 20 xypHaioB 6
Society of Chemistry P P paury yP
uznatorcst Royal Society of Chemistry. Bee
npyrue W3JIaTeNIbCTBA  TPEACTABIICHBI
MEHBIIIMM KOJMYECTBOM JKYPHAJIOB B TOTI-
20.
6 Ot 06a3pl JaHHBIX MpeIHa3HAYeHbl IS

WCIOJIb30BAaHUs IIUPOKON myOnmukoi. M3-3a
OTpaHHuYEHUN 000PYIOBaHUS U MPOMYCKHON
CIIOCOOHOCTH OHHM HE IpeJHa3HAauYeHbl s

IlaTenTHas Oaza patft.uspto.g

USPTO MaccoBOTO CKauyMBaHUS JIQHHBIX ov

= USPTO. i1 mosiy4yeHusi JOMOJTHUTEIbHOM
nHpopManun 00 OOBEMHBIX  JaHHBIX
USPTO, nocerure crpaHuily DJICKTPOHHbIE
IPOAYKTHI JIAHHBIX.

2.

3.

7.6. MeTonuyecKkue yKa3aHHMsi MO NPOBEJCHHIO PA3JIMYHBLIX YYeOHBIX 3aHATHN H
CaMOCTOSITeJIbHOM padoThI

VYyebnas pabora mo aucuuiuimHe KBaHTOBas XWMHS COCTOUT M3 KOHTAKTHOW pabOThl (JICKIIUH,
MPaKTUYECKUE 3aHATHS) U CaMOCTOSTENbHOM paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMHHApPCKUX,
71ab0paTOPHBIX U MPAKTUYECKUX 3aHATUHN K 00IEeMYy KOJIMYECTBY YaCOB COOTBETCTBYET YUEOHOMY ILJIaHY
HampaBnenus 04.03.01 — Xumwmsa, npodwmnb «Ilpoduns «Heopranuueckas XuMus H  XUMUS
KOOPJIMHAIIMOHHBIX COCNUMHEHUI», «XUMHS OKpYXKAIOUIell cpeabl, XUMHUYECKas »OKCHepTu3a H
9KOJIOrMYecKas 0€30MacHOCThY.

JlJi TOArOTOBKHM K MPAKTHUYECKUM 3aHITHSIM HEOOXOJIUMO PAacCMOTPETh KOHTPOJIbHBIE BOIIPOCHI,
py HEOOXOTUMOCTH OOpaTUTHCS K PEKOMEHAYeMOHW IIUTepaType, 3alucarh HEMOHSATHbIE MOMEHTHI B
BOIpOCaXx Ui YSICHEHUS UX Ha MPEACTOSIIEM 3aHITUH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvt «Keanmoesas xumusny ona
odyuarowuxcsa

Lenb kypca «KBaHTOBass XUuMuUs» - SBISIETCS GOPMHUPOBATH M PACKPHITH CMBICIBI OCHOBHBIX 3aKOHOB U
3HAHUU y CTYJIEHTOB B 00JAacCTH KBAaHTOBOM XWMHH, HAY4UTh CTYACHTOB BHJAETh OOJIACTH TpPUMEHEHHE 3THUX
34aKOHOB U 3HAHUU, IOHUMATh UX ITPUHIOHUIINAJIIBHBIC BO3MOKHOCTHU IIPU PCIICHUN KOHKPETHBIX 3a/1a4.

[Ipuctynas K M3Y4EHUIO JAUCHUIUIMHBL, OOydarolmieMycss HeoOXOAMMO O3HAaKOMHUTBCS C
TEMAaTUYECKUM IIJIAHOM 3aHSATHH, CIIUCKOM PEKOMEHJO0BaHHOM yueOHOU sutepaTypbl. CienyeTr ysCHHUThH
MOCJIEI0BATEIbHOCTh BBINOJHEHHUS] MHIMBUAYAJIbHBIX Y4YeOHBIX 3aJlaHMi, 3aHECTH B CBOIO pabouyro
TeTpajb TEMbl U CPOKHM MPOBEAEHHUS CEMHHApPOB, HAaNHUCAHUS YYEOHBIX M TBOpyeckux pabot. [lpu
M3YYEHUH JUCIMILIMHBI 00yJaromuecs: BHIMOIHSAIOT CIEAYIONINE 3alaHusl: U3y4aroT PeKOMEHI0OBaHHYIO
y4eOHYI0 M Hay4HYIO JIMTEPaTypy; MUIIYT KOHTPOJbHBIE PAaOOTHI, TOTOBSAT JIOKJIAAbI U COOOILICHUS K
NPAKTUYECKUM 3aHATUSM; BBIMOJHSAIOT CaMOCTOSATENbHBIE TBOpYECKHE paldOoThl, YYacTBYIOT B
BBITMIOJTHEHUH MPAKTHUECKUX 3a/laHUii. YPOBEHb U IITyOMHA YCBOEHHS AUCHUIUIMHBI 3aBUCAT OT aKTUBHOM


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
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U CHCTEMAaTHUYEeCKOW paldOThl Ha JEKIHSIX, M3YYCHUS PEKOMEHJOBAHHOHN IJUTEpaTyphl, BBIIOTHEHUS
KOHTPOJIBHBIX [TMCbMEHHBIX 3aJaHUI

Kypc u3ydaercst Ha JNeKIusaX, CEMHUHApaX, U MPH CaMOCTOSATEILHOW M MHIMBUAYAJIHHOU paboTe
oOyyaromuxcs. OOyyaromuiicss Ui TMOJHOTO OCBOCHHUSI MaTepHaja JO0DKEH HE MPOIYyCKaTh 3aHATUS U
aKTUBHO Y4acTBOBAaTh B yueOHOM mpouiecce. st MmakcuManbHOU 3 (PEKTUBHOCTH U3yUEHUST HEOOXOIMMO
IIOCTOSIHHO BECTHM KOHCHIEKT JIEKIMH, 3HaTb pPEKOMEHAYEMYIO IpPEnoAaBaTeIeM JIMUTEPATypy,
ITO3BOJIAIOILYIO JOTIOJIHATH 3HAHUS U JIyYIl€e ITIOArOTOBUTHCS K CEMUHAPCKUM 3aHATUSAM.

B coorBercTBUM C y4eOHBIM IJIAHOM Ha K&yl TEMY BBLIEIECHO HEOOXOAMMOE KOJIUYECTBO
4acOB MPAKTHYECKUX 3aHATUH, KOTOPBIE IIPOBOJATCSA B COOTBETCTBUU C BOIIPOCAMH, PEKOMEHI0BAHHBIMU
K U3YYEHHUIO 1O omnpezeneHHbIM TemaMm. O0ydaroimuecs A0KHBI PETYISpHO TOTOBUTHCS K CEMUHAPCKUM
3aHATUSIM M y4yacTBOBaTh B OOCYKIEHMM BONpocoB. IIpu mMOAroToBKE K 3aHATHSAM ClEAyeT
PYKOBOJCTBOBATbCA KOHCIIEKTOM JIEKIIMA W PEKOMEHJIOBAHHOM JHMTEpaTypod. TemaTudecKuil IuIaH
JTUCHMIUIMHBL, Y4€OHO-METOJAWYECKHE MaTepuaibl, a TaKXKe CIHCOK PEKOMEHJOBAHHOM JIMTEpaTyphl
MIPUBEAEHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu padome Had KOHCREKMOM 60 6PeM NPOBEOEHUA 1eKUUU

B mporniecce NEKIMOHHBIX 3aHATUN 11€7€CO00pPa3HO KOHCMEKTHPOBATh yueOHBINM matepuant. [[is
9TOTO HCIOJB3YIOTCA OOIIME W yTBEPAMBINHUECS B TMPAKTUKE MPaBWIa, U MPUEMbl KOHCTIEKTUPOBAHUS
JIEKIIAH:

KoncnektupoBanue €KUM BEIETCS B CHEUUATBHO OTBEACHHOW ISl 3TOTO TETPAAU, KaXKIbIA
JIUCT KOTOPOH JOJDKEH MMETH TOJIsl, Ha KOTOPBIX JENAI0TCS MOMETKH U3 PEKOMEHIOBAHHOM JIUTEPaTyphl,
JOTIOJTHSIOIIME MaTepHall MPOCIYIIAHHOW JICKIIUH, a TaKXKe IMOJYCPKUBAIONINE OCOOYI0 BaXKHOCTh TEX
WJIY UHBIX TEOPETUYECKUX MOJIOKEHUN.

[{enecooOpa3Ho 3amuChIBaTh TEMY M IUIAH JICKIIUH, PEKOMEHIyEeMYIO JIUTEpaTypy K TeMe. 3amucu
pa3ienoB JEKIMHM JOJDKHBI HMMETh 3arojIOBKH, IOJ3aroJIOBKH, KpacHble CTpOKH. /[l BbelaeneHus
pa3zienoB, BBIBOJAOB, ONPENEICHUN, OCHOBHBIX MJIEH MOYKHO MCHOJIb30BaTh IBETHBIE KapaHJAlld M
(dbomacTepsl.

HazpanHble B JIEKUHMM CCHUIKM Ha NEPBOMCTOYHMKH HAJ0 IMOMETUTh Ha TMOJISIX, YTOOBI MHpH
CaMOCTOSITENIbHOM paboTe HAWTH M BOHMCATh UX. B KOHCIEKTE OCIOBHO 3alMCHIBAIOTCS OIpPEACICHUS
MOHATHH, KaTeropuil u 3akoHOB. OcTajabHOE JOHKHO OBITH 3aIIMCAHO CBOMMHU CJIOBAMHU.

Kaxnomy crTyneHTy HEoOXOAMMO BbIpaOOTaTh W HCIIOJIB30BATH JOMYCTHUMBIE COKpAIICHUS
HauboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pekomenoayuu no n0020mMoeKe K NPAKMUYeCKUM 3AHAMUAM

[IpakTuyeckue (ceMuUHaApCKue) 3aHATUS — COCTaBHas d4acTh Yy4eOHOro mpoliecca, IpyNIoBas
dopma 3aHATMII ©OpU aKTUBHOM Y4YacTHM CTyAEHTOB. IlpakTuueckue 3aHATHA CIIOCOOCTBYIOT
yrIIyOJeHHOMY U3YyUEHHIO Haubosiee CII0KHBIX Mpo0JIeM HayKH U CIIY)KaT OCHOBHOM (popMoil moiBeneHus
UTOIOB CaMOCTOSATENILHON paboThl oOydaromuxcs. Lenbro NpakTHYecKUX 3aHATUH SBIsETCs yriyOneHue
U 3aKpelIeHHE TEOPETUYECKUX 3HAHUM, IMOJIydeHHbIX OOYyJaroIMMHCS Ha JIEKUUAX U B Ipolecce
CaMOCTOSITEJIBHOTO U3y4eHHs y4yeOHOro marepuaina, a, CleI0oBaTelbHO, (OPMHUpPOBAHHE Y HHUX
OTIPECIICHHBIX YMEHUI 1 HABBIKOB.

B Xxozme mMoAroTOBKM K CEMHMHApCKOMY 3aHSTHIO HEOOXOJIUMO MPOYUTATh KOHCHEKT JIEKLUH,
U3Y4YUTH OCHOBHYIO JIUTEPATYPy, 03HAKOMUTHCS C IONOJHUTEIBHOMN JINTEPATYpOH, BHIIIOJIHUTD BbIIAHHBIE
IIPENoJaBaTesIeM IpakTHUUecKue 3afgaHus. [Ipy 3TOM ydecTb pEeKOMEHIAMM NPENojaBareis W
TpeboBaHus nporpaMmel. JlopabaTbiBaTh CBOM KOHCIIEKT JIEKIINH, /Ie1as B HEM COOTBETCTBYIOIINE 3aITUCH
U3 JIUTEPATYPBI.

XKenarenbHO HpH NOATOTOBKE K MPAKTUYECKUM 3aHATHAM [0 TUCLUIUIMHE OIJHOBPEMEHHO
HCII0JIb30BAaTh HECKOJIBKO HCTOUYHUKOB, PACKPBIBAIOIINX 3a/1aHHBIE BOIIPOCHI.

Ha npakTuueckux 3aHATHAX OOydaroImuecss ydaTcsi TPaMOTHO HM3JaraTh MpoOjemMbl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIM M CYXKJIEHHUS, pacCMaTpUBAIOT CHUTYallUd, CIIOCOOCTBYIOLIUE Pa3BUTHIO
npodeccuoHanbHOW KOMIeTeHTHOCTH. CrenyeT MMeTh B BHJY, YTO MOJATOTOBKAa K MPAKTHUYECKOMY



3aHATHUIO 3aBUCHT OT (DOPMBI, MecTa MPOBEACHUS CEMUHApA, KOHKPETHBIX 33JaHUN M MOpY4YEeHUH. DTO
MOKET OBITh HANIMCAaHUE JOKIIa/a, 3cce, pedepara (C MoCIe yonuM X 00CYKIEHUEM ), KOJUIOKBHYM.

Memoouueckue pekomeHOAUUU RO OP2AHU3AYUUU CAMOCHOAMENbHOU PAOOmbl
CamocrositenpHass paboTra OOydarOmIMXcst - CHOCOO0  aKTUBHOTO,  II€JICHANPABICHHOTO
pUOOPETEHUs CTYICHTOM HOBBIX /ISl HErO 3HAHWW M YMEHUH 0€3 HeMOCPEJICTBEHHOTO y4acThs B ATOM
mporecca mpenogaBareneld. [lOBBIIEHWE pOJMM  CaAMOCTOSATENBHOW pabOThl  OOydalOUIUXCsS MpU
IMPOBCACHUH PA3JIMYHBIX BUAOB yT-IC6HI)IX 3aHATHI npearojaaract:

—  ONTHMH3AIMIO METOJOB OOYyYeHHs, BHEJAPEHHE B YUEOHBI MPOIECC HOBBIX TEXHOJOTHM
oOyueHus, TMOBBIMIAIOIIUX MPOU3BOJUTEIBHOCTh TpYyAa IpernojaBaTelis, aKTUBHOE HCIOJb30BaHUE
MH(POPMAIMOHHBIX TEXHOJIOTUH, MO3BOJISIOMINX 00yJaroeMycsi B yI00HO€ JJi HEro BpeMsi OCBauBaTh
y4eOHBI MaTepHal;

—  IIMPOKOE BHEAPEHHE KOMITBIOTEPU3NPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHME METOAMKH MPOBEIEHUS MPAKTUK U HAYYHO-HUCCIIEI0BATENbCKOW PabOThI
oOyuaronuxcs, TMOCKOJIbKY HMEHHO O3TH BHJAbl Yy4eOHOW paboThl B TMEPBYIO Ouepellb TOTOBST
oOyuarouuxcs K CaMOCTOSITEIbHOMY BBITTOJIHEHHUIO MTPO(ecCHOHANIbHBIX 3a/1ay;

- MOJCPHHU3aIUI0 CHUCTEMBI KYPCOBOI'O W JUILIOMHOTO ITPOCKTHUPOBAHHA, KOTOpasA JOJDKHA
MOBHIIIATH POJIb CTYACHTA B 1T0A00PE MaTepuraa, MOUCKE MyTei pemeHust 3a1a4.

CamocrositenpHast paboTa MPUBOJUT CTYJICHTA K TOJYYCHUIO HOBOTO 3HAHUS, YIOPSIOYCHUIO U
YIITYOJICHUIO UMEIOIIUXCS 3HAHWH, (DOPMUPOBAHHIO y HEro Mpo(ecCHOHANbHBIX HABBIKOB M YMCHHI.
CamocrosiTensHas paboTa BBITIONHSET sl QYHKITUN:

—  pa3BUBAIOIIYIO;

—  uH(pOpMaITMOHHO-00yYaIOIIYIO;

—  OPHEHTHPYIOUIYIO U CTUMYJIUPYIOIIYIO;
—  BOCIHHTHIBAIOIIYIO;

—  HCCIIEJI0BATEIBbCKYIO.

B pamMkax Kypca BBINOJIHSIOTCS CIIEAYIOIIUE BUIbI CAMOCTOSITEIBHOM paboThI:
1. TIIpopabotka yuebHOro MaTepuaia (1Mo KOHCIIEKTaM, y4eOHON U HAYYHOH JUTeparype);

2. BrinojgHeHMe pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHUM;
3. Paborta ¢ TectaMu 1 BOIIPOCAaMU JIJIsl CAMOIIPOBEPKH;
4. BbInogHEeHHE UTOTOBON KOHTPOJIBbHOM paboTHI.

CTy,Z[eHTaM PEKOMCHAYETCA C CaMOI'0O Hadajla OCBOCHHA KypcCa pa6OTaTI> C HHTepaTYPOﬁ u
npeajaracMbIMu 3aJlaHUSAMU B (1)OpMC NOATOTOBKU K OYCPCAHOMY ayJAUTOPHOMY 3aHSIATHUIO. HpI/I 9TOM
AKTYAJIM3UPYIOTCA HUMCIOINHUECA 3HAHHUA, a TAKXKE CO3JaCTCA Oa3a AJI1 yCBOCHHS HOBOI'O Marcpualia,
BO3HHUKAKOT BOIIPOCHI, OTBCTHI HA KOTOPBIC CTYACHT IMOJIYUaCT B ayAUTOPUH.

HCO6XO,Z[I/IMO OTMCTHUTL, YTO HCKOTOPLIC 3aJaHUA UIA CaMOCTOSTEIbHOM pa60TBI [0 KypCy UMCIOT
OMPpCACIICHHYIO CHCI_II/I(I)I/IKY. HpI/I OCBOCHUU KYypCa CTYACHT MOKCT IIOJIb30BATHCA OMOIMOTEKOM BYy34,
KOTOpast B IIOJTHOM MEpe obOecrieueHa COOTBCTCTBYIOI_I_Ieﬁ J'IPITCpElTypOfI. 3Ha‘-II/ITCJ'IBHyIO noMoib B



MOJITOTOBKE K OYEPEAHOMY 3aHSTHIO MOXET OKa3aTh MMEIOIIHMICA B YU€OHO-METOJMUECKOM KOMIUIEKCE
KpaTKUM KOHCIEKT JieKUMid. OH K€ MOYKET MHCIOJIb30BAThCS M IS 3aKpEIUIEHMs] IOJYYEHHOI'O B
aymuropun Martepuana. CamocrosiTenpHas paboTa CTYACHTOB INPEAyCMOTpEHa YUeOHBIM IUIAaHOM |
BBITIOJTHAETCS. B 00s3aTEIBHOM TOpsAKe. 3aJaHus MPEUIOKEHBI M0 KaKJIOW M3y4aeMOl TeMe W MOTYT
TOTOBHUTHCS MHIWBUAyaJlbHO WM B Tpynme. Ilo HEOOXOIUMOCTH CTYyIEHT MOXKeT oOpamaThcs 3a
KOHCyJbTallUe K IMpernojaBaTenio. BbimonHeHuWe 3aJaHuUil  KOHTPOJIUPYETCST U OLICHMBAETCS
IIPETOIaBaTENIEM.

JUis ycIIenHOro caMOCTOSITENbHOIO M3Yy4YEHHUsl MaTepuana CEroJHsl HCIOJb3YIOTCS pa3iiMyuHbIe
cpeacTBa 0OydeHHsI, Cpeld KOTOPBIX 0C000€ MECTO 3aHMMAaIOT WH(OPMAIMOHHBIE TEXHOJIOTUU PAa3HOTO
YPOBHS M HalPaBJIEHHOCTH: 3JIEKTPOHHbIE YUeOHUKN U KypCBhI JIEKIIMM, 0a3bl TECTOBBIX 3aJJaHUM U 3ajau.
DNEeKTPOHHBIN y4eOHUK MPENICTaBIsACT COOOM MPOrpaMMHOE CPEACTBO, MO3BOJISIIONICE MPEACTABUTH IS
U3Y4YEHUS TEOPETHYECKHM MaTepuajn, OpraHu30BaTh anpoOMpOBaHUE, TPEHAXK M CaMOCTOSATENbHYIO
TBOpPUYECKYI0 pPalOTy, MOMOramlliee CTyJeHTaM M MpenoJaBaTeNi0 OLEHUTh YPOBEHb 3HAHUHM B
OTpEJEIEHHON TeMaTHKe, a TakXke cojepxkallee HEoOXOAUMYI CIpPaBOYHYIO HHGOPMALHUIO.
DONEeKTPOHHBIM Y4eOHMK MOXET HMHTETrpHUpoBaTh B €€0€ BO3MOXHOCTH PAa3iMYHBIX I€1arorHYecKux
MIPOrPaMMHBIX CPEACTB: OOYYalOIIMX MPOrpaMM, CIPAaBOYHMKOB, Y4€OHBIX 0a3 JaHHBIX, TPEHAKEPOB,
KOHTPOJIUPYIOIIUX IPOTPaMM.

JUis  ycnemHoW oOpraHU3aliyd CaMOCTOSITENIbHOM paOOThl BCE AaKTHUBHEE IPHUMEHSIIOTCS
pa3zHooOpa3Hble 0Opa3oBaTeNbHbIe pecypchl B ceT VHTepHEeT: cucTeMbl TECTUPOBAHUS MO Pa3IMuHbIM
o0racTsiM, BUpTYyalbHbIE JEKIUH, JJA0OPATOPHH, IIPU 3TOM MOJIH30BATEINO JOCTATOYHO UMETh KOMITBIOTEP
U nojxioueHue Kk MHTepHeTy A Toro, yToObl CBSI3aThCS C MPEIOoaBaTeIeM, peliaTh BEIUNCIUTEIbHbIE
3a/lauM ¥ MoJiydaTh 3HaHMs. Mcnonb3oBaHue ceTeil yCuauBaeT pojib CaMOCTOSATENbHOM paboThl CTy/AEHTa
Y TI03BOJIIET KapAWHAJIbHBIM 00pa30M U3MEHUTh METOIUKY MPENogaBaHMsl.

CryneHT MOET IOoJIyyaTh BCE 3a/laHUsl U METOJIMYECKUE yKa3aHHUsS depe3 CepBep, UTO JaeT eMy
BO3MOHOCTh TPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOKHOCTH C HEOOXOJUMBIMU JJISi BBIMOJTHEHUSA
pabot Tpynosarparamu. CTyIEHT UMEET BO3MOXHOCTb BBINOJHATH pabOTy JoMa WM B aydUTOPHUH.
Bonbioe BocnuTaTenbHOE M 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM Y4eOHOM TpyJe CTyAeHTa
UMeeT CaMOKOHTPOoJib. CaMOKOHTPOJIb BO30YXKIaeT W MOAJAEPKMBAET BHUMAHHE U MHTEPEC, MOBBIIIAET
aKTUBHOCTb MaMSTH W MBILIUICHUS, TO3BOJSIET CTYAEHTY CBOEBPEMEHHO OOHApYXHUThb M YCTPAaHUTh
JOTYIIEHHbIE OMMUOKU U HEOCTATKH, OOBEKTUBHO OIpPENEIUTh YPOBEHb CBOMX 3HAHMM, MPAKTUYECKUX
ymenuil. CamMoe JOCTYMHOE M TMPOCTOE CPEICTBO CAMOKOHTPOJISI C MpUMEHEHHEM HHGPOPMAIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHH - 3TO PsIJl TECTOB «on-line», KOTOpbIE MO3BOJIAIOT B PEKUME PEATHLHOTO
BPEMEHHU OTPEENIUTh CBOW YpOBEHb BJaJICHUS MPEIMETHBIM MaTEpUajOM, BBIIBUTH CBOU OIIUOKU U
MOJIYYUTh PEKOMEHJIAIIUU 110 CaMOCOBEPILIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nutepatypy MOKHO pa3/ieuTh HA YUeOHUKU U ydeOHbIE MOCOOUS, OpUTHHAIIbHBIE HAyYHbIE
MOHOTrpaUuecKue MCTOYHUKH, HaydHble NyOJMKAllMM B MEpPHOJUYEcKON medyaTu. M3 HUX MOXKHO
BBIJICNIUTh  JIUTEPATypy OCHOBHYIO (PEKOMEHIYeMYIO), JOTMOJHUTEIbHYI0 U JUTEparypy A
yrayOJIIEHHOTO U3yYeHUS AUCHUTIIHBIL.

W3ydyeHne AUCUUIUIMHBI CleyeT HayMHATh C Y4eOHUKa, MOCKOJbKY YYEOHHK — 3TO KHHUTA, B
KOTOPO#l M3J10KEHBI OCHOBBI HAYUHBIX 3HAHHH 110 OMPEeIEHHOMY IIPEIMETY B COOTBETCTBHH C LIETSIMH U
3a/la4yaMy 00y4eHHUsI, YCTAHOBJICHHBIMU MPOTPAMMOA.

[Tpu pabote ¢ nuTepatypoil HEOOXOAUMO YUUTHIBATH, YTO UMEIOTCS Pa3NIMYHbIE BUABI YTECHUS, U
Ka)XJIbII U3 HUX MCIOJIb3YETCA Ha OMpPEAENIEHHBIX 3Talax OCBOCHHS MaTepHaa.

IIpedsapumenvroe 4TeHre HAMPABICHO Ha BHISBICHHE B TEKCTE HE3HAKOMBIX TEPMHHOB U MOUCK
WX 3HAYEHHUS B CIPABOYHOM JuTeparype. B uacTHOCTH, MpU YTEHUH YKa3aHHOU JIUTEpaTypbl HEOOXOIMMO
oIpoOHEN MM 00pa30M aHAIU3UPOBATH MOHSATHSL

Cke603HO€ umenue TIPEATIONAracT NPOYTEHNE MaTepuasna OT Hadajia J0 KoHua. CKBO3HOE UTEHHE
JUTEpaTyphl U3 MPHUBEAEHHOIO CIMCKA JaeT BO3MOXKHOCTb CTYJICHTY C(HOPMHUPOBATH CBOJ OCHOBHBIX
MOHATUHN U3 U3ydyaeMOi 00IacTH U CBOOOIHO BIAJETh UMH.



Buvibopounoe — Ha0060pOT, UMEET IETBIO0 TIOUCK U OTOOp Marepuana. B pamkax JaHHOTO Kypca
BBIOOPOYHOE UTEHHME, KaK CHOCO0 OCBOGHUS COJEpXaHHUA Kypca, JOJDKHO HCHOJIb30BAThCSA IPH
MOJITOTOBKE K MPAKTUYECKUM 3aHSATHUSIM 110 COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umenue — OTO KPUTHYECKUH pa3dop TekcTa C TOCIEAYIOUIMM  €ro
KoHcrekTupoBanueM. OCBOCHHME yKa3aHHBIX MOHATHHA Oymer Hanboiee 3()h(HEKTUBHBIM B TOM cCiydae,
€CITU TPH YTCHUU TEKCTOB CTYACHT OyIeT 3a/aBaTh K 9THM TEKCTaM BOIMPOCHL YacTh M3 3THUX BOMPOCOB
cpopmymupoBana B ®OC B mepeune BompocoB s coOecenoBaHus. llepedeHb STHX BOMPOCOB
OTpaHUYEH, IO3TOMY BaKHO HE TOJIBKO COJIEPKAHKE BOIIPOCOB, HO CaM NMPHUHIIUI OCBOCHUS JINTEPATYPHI C
MTOMOIIIBIO BOTIPOCOB K TEKCTaM.

Lenbto usyuarouweco UTeHHUS SBISETCS TIyOOKOE H BCECTOPOHHEE TOHUMaHWE Yy4eOHOM
nHpopMmanmu. EcTh HECKOJIBKO PUEMOB U3yJarOIIEro YTeHUS:

1. Yrenne no aiaroputMmy mpenmnosaraeT paOueHue mHpopManuu Ha ONOKU: Ha3BaHHE, aBTOD;
WCTOYHMK, OCHOBHas HWAEd TEKCTa; (aKTHYECKHi MaTephall; aHajlh3 TEKCTa IyTeM COTOCTABICHHUS

HMMEIOIIHNXCA TOYEK 3pEHHS IO pacCCMaTPUBAEMbIM BOIIPOCAaM; HOBU3HA.
2. Tlpuem MOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CICAYIOIINNA aJTOPUTM:
— MEJICHHO MPOYUTATh TEKCT, CTAPASICh TOHATH CMBICII H3JI0KEHHOTO;
— BBIJICJIUTH KIIFOUEBBIE CIIOBA B TEKCTE;
— MoCTapaThCsl MOHATH OCHOBHBIC UJICH, TIOJITEKCT U OOIINIA 3aMBICEIT aBTOPA.

3. [lpuem Te3upoBaHHS 3aKIIOYAeTCs B (POPMYIHPOBAHUM TE3UCOB B BHUJC TIOJIOKCHHH,
YTBEPKJICHUH, BBIBOJIOB.

K sTomy M0OHO 1006aBUTH U MHBIE IPUEMBI: IpUEM pedeprpOoBaHUs, IPUEM KOMMEHTUPOBAHHUS.

Baxxnoil cocrapinsronieii 1000ro COMUIHOIO HAYYHOTO M3JAHMS SBIISETCS CIIUCOK JIMTEPATYpPHI,
Ha KOTOPYIO ccChlIaeTcsi aBTop. IIpM BO3HMKHOBEHWM HHTEpeca K KaKOW-TO OOCYKIaeMOW B TEKCTE
npo0iemMe Bcerjaa ecTb BO3MOKHOCTh OOpaTHThCS K CHHCKY OTHOCSIIEWcS K Hell nuteparypbl. B aTom
ciydae Bcs mpobiema Kak Obl pa30uBaeTcs Ha COCTaBISAIONIME YacTH, KaXKIas M3 KOTOPBIX MOXKET
U3Yy4aTbCs OTACIBHO OT Apyrux. [Ipu 3ToM BaykHO HE TEPSITh U3 BUAA OOLIUI KOHTEKCT U HE MOTPYKaThCs
Ype3MepHO B JIETaJId, IOTOMY YTO TaKUM 00pa30M MOXKHO HE YBUAETh IJIABHOTO.

[ToarotoBka K sK3aMeHY JOJKHA MPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO MaTepuaia, MaTepuana
MPAKTUYECKUX 3aHATUN C 00s13aTEIbHBIM 00pallleHueM K OCHOBHBIM Y4E€OHHMKAM MO Kypcy. DTO MO3BOJIUT
UCKITIOYUTH OIIMOKH B MOHUMaHUK MaTepualia, OOJIerdYuT ero OCMbICIEHUE, TPOKOMMEHTHPYET MaTepHal
MHOTOYHCICHHBIMU TIPUMEPaMH.

Memoouueckue pekomenoauuu 011 NOO20MOGKU K IK3AMEHY:

Ox3ameH B V-M ceMmecTpe sBiserca (OpMOH HTOTOBOTO KOHTPOJS 3HAHUW W yYMEHUU
oOyuaronuxcs 1Mo JaHHOM AUCHUIUIMHE, TOTYYSHHBIX Ha JICKIUAX, TPAKTHYECKUX 3aHATUSAX U B MPOIIECCe
CaMoCTOSITENIbHOM  paboThl. OCHOBOW ANl ONpeAeNieHHs OLICHKH CIY)XUT YPOBEHb YCBOCHUS
oOyuaronuMucsl Marepuaia, MpeAyCMOTPEHHOTo JaHHOM paboueit mporpammoit K  sk3ameny
JOTYCKAIOTCSl CTYAEeHTHI, HaOpaBmue 36 u Oojee OaljoOB MO MTOTaM TEKYIIEro M MPOMEKYTOYHOTO
KoHTpoJs. Ha sk3amene cTyaeHT MoxeT Ha0path oT 15 1o 30 Ganmios.

B nepuoa moaroToBku K SK3aMeHy 00ydaromuecs BHOBb 00paIamTcs K yaeOHO-METOUIECKOMY
Marepuany U 3aKperuisitoT MPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOydaromierocs K Sk3aMeHy BKIIOYaeT TPH dTara:

—  caMmocTosTeNnbHas paboTa B TEUEHUE CEMECTPA;

— HEHNOCPCACTBCHHAA MOATOTOBKA B IHU, IPCAMICCTBYIOIMINUEC 5K3aMCHY 110 TCMaM KYypcCa,



- MOATOTOBKA K OTBETY Ha 5K3aMCHAIIMOHHBIC BOITPOCHI.

[Ipu moaroToBKe K 9K3aMEHY OOYdYalOMIMMCS IENIecO00pa3HO MCHOJIb30BATh MaTepPHabl JICKLIUH,
y4eOHO-METOIMYEeCKHE KOMIUIEKChI, HOPMAaTHBHBIC JOKYMEHTBI, OCHOBHYIO M JOTOJHHUTEIbHYIO
JUTEpATypy.

Ha sx3ameH BbIHOCUTCS MaTepuai B 00beMe, IPeAyCMOTPEHHOM pabouell mporpaMMoil yueOHoM
JTMCUUIUIAHBL 32 CEMeCTp. DK3aMeH MPOBOIUTCS B MUCbMEHHOH / yCTHOH (hopme.

[Ipn mpoBemeHWM »SK3aMEeHA B THCBMEHHOW (yCTHOW) ¢opMme, BEIylmIUi MpernoiaBaTelb
COCTaBIISIET 9K3aMEHAIIMOHHBIE OMJIETHI, KOTOPBIC BKIIOUAIOT B CE0s: TECTOBBIC 33JaHUS; TEOPETHUCCKHE
3aJaHus; 330249l WK cuTyauud. GopMynupoBKa TEOPETHUECKUX 3aaHUSI COBMAAACT ¢ POPMYIUPOBKOM
MEepeYHs HK3aMEHAIIMOHHBIX BOMPOCOB, JOBEIACHHBIX IO CBENCHHA OOYyJaromuXcsi HaKaHyHe
9K3aMeHalMoOHHON ceccun. CoJliep)kaHue BOIIPOCOB OJHOTO OMiIeTa OTHOCHUTCS K Pa3jMYHbIM pas3zenam
IIPOrpaMMBbl C T€M, 4TOObI 00Jiee OJTHO 0XBAaTUTh MaTeprai yueOHOU TUCIIUIUINHEIL.

B aymutopum, rie mpoBOOUTCS YCTHBIA AK3aMEH, JTOJDKHO OJHOBPEMEHHO HAXOJWTHCS HE Oolee
IIECTH CTYJICHTOB Ha OJJHOTO TPENoaBaTels, MPUHUMAIOIIEro dk3aMeH. Ha moaroToBky oTBera Ha OmiieT
Ha ’K3aMeHe oTBoauTCs 40 MUHYT.

[pu mpoBeieHM MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar yeTHOrO (MMChbMEHHOT0) 3K3aMeHa BEIPKAETCS OLICHKAMM:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTHIECKOE CONICPIKAHNE Kypca OCBOCHO TTOJTHOCTRIO, 0e3
POOEIOB, HEOOXOAMMBIE MPAKTUUECKUE HABBIKK Pa0OThI C OCBOEHHBIM MatepuasioM chopMrpoBaHbl. Bee
TIPETYCMOTPEHHBIE MTPOrpaMMOii 00y4eHHsI yieOHBIE 33/IaHKS! BBITOJIHEHBI, KAYECTBO MX BBITIOIHEHHSI OLIEHEHO
4y cIioM OajioB, GOiM3KUM K MakCUMaTbHOMY. Ha 3Kk3ameHe cTy[IeHT IeMOHCTpHpPYeET IITyOOKHE 3HAHUS
TPETYCMOTPEHHOT'O TPOrpaMMOi MaTeprana, yMEeT YETKO, JJAKOHUYHO U JIOTHYECKH MOCIIeIOBATEIHO OTBEYATh HA
TIOCTaBJIEHHbIE BOIIPOCHL

Ouenka «xopouto» — om 81 0o 90 6annoe — reopeTyeckoe cCosiepkaHne Kypca OCBOCHO, HEOOXO0TUMBIE
MPaKTUYIECKUE HABBIKK pabOThI CHOPMUPOBAHBI, BBITIOJTHEHHBIEC YUEOHBIC 3a/1aHHsI COJICpKaT HE3HAYMTEIIHHBIC
ormoky. Ha sx3ameHe CTyieHT IeMOHCTPUPYET TBEPOE 3HAHKSI OCHOBHOTO (IIPOTPaMMHOTI0) Marepraia, yMeeT
YEeTKO, TPAMOTHO, €3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUYATh Ha MIOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 d6annoe — TeopeTUUecKoe CoAepKaHUE Kypca
OCBOGHO HE€ IMOJIHOCTHIO, HEOOXOJMMBbIE MPAKTUYECKHEe HAaBBIKM paboThl cHOpMHUpPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE y4ueOHbIe 3aJaHus cojepxar rpyoOble ommOku. Ha sk3ameHe CTyIAEHT AEMOHCTpUPYET
3HaHME TOJBKO OCHOBHOTO MaTepuaina, OTBETbl COJAepkKaT HETOYHOCTH, Ci1ad0 apryMeHTHUPOBAHBI,
HapyIIeHa MMOCJIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuana

Ouenka «neyoosiemeopumenvno» — om 36 00 60 d6annoe — TeOPETUUECKOE COAEpKaHUE Kypca
HE OCBOEHO, HEOOXOIUMbIE MPAKTHUYECKUE HABBIKM pabOThl HE CHOPMHUPOBAHDI, BBHIIIOJIHEHHBIE YdEeOHbBIE
3aJlaHus coJepKaT rpyOble OMMOKH, JONMOTHUTENIbHAS CAaMOCTOSITeNIbHAs paboTa HaJl MaTepralioM Kypca
HE TPUBEJET K CYIIECTBEHHOMY IOBBIIICHUIO KaueCTBA BBIMOJIHEHUS y4eOHbIX 3amaHuil. Ha skx3amene
CTYICHT JAEMOHCTPUPYET HE3HAHHWE 3HAUYMUTEIbHOW YacTH MPOTPAMMHOIO MaTepuana, CyIIeCTBEHHBbIE
OIIMOKKM B OTBETaX Ha BOIMPOCH], HEYMEHHE OPHEHTUPOBATHCS B MarTepuaye, HE3HAHHWE OCHOBHBIX
MOHATHH TUCITUTLINHBI

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

8.1.Tpe0oBaHus K MAaTePUAIBbHO-TEXHUYECKOMY 00ecIe4eHHI0

Z[J'ISI peam3anuun pa60qel71 nporpamMmbl  JUCHUIUIMHBI HMCIOTCA CHCUHAJIIBHBIC IIOMCHICHUA JIA
IIPpOBCACHUA 3aHATHHN JICKHMOHHOTO W CEMHUHAPCKOIO THIIA, TPYNIIOBBIX W HWHIAWBUIAYAJIIBbHBIX
KOHcyHLTaHHﬁ, TCKYHICTO KOHTPOJIA H HpOMeX(YTOqHOﬁ arTeCraguu, a TaKXKC IIOMCIICHHUA OJId
CaMOCTOSTEIILHOM pa60TBI U TIOMCIICHHUA [JIsI XPAHCHUSA U HpO(I)I/IJIaKTI/I‘-IeCKOI‘O 06CJ'Iy>KI/IBaHI/ISI
O60py,Z[OBaHI/I${. CHCI_II/IaJ'IBHBIC NMOMCHICHHA YKOMIIJICKTOBAHbI CHCI_IPIaJIH3I/IpOBaHHOﬁ MeOeNbI0 |
TCXHUYCCKUMU CpCACTBA 06y‘IeHI/I}I, CIyKalliuMu  Jid  IIPEACTaBJICHUA I/IH(I)OpMaI_II/II/I 0O0IBIION
ayIUuTOPHHU.



Jnsi mpoBeneHUs 3aHATHH JIEKIIMOHHOTO THUIIA MMEIOTCS JAEMOHCTPAIIMOHHOE 000pyIOBaHHE H
yueOHo-Harsaaaple  mocobus. Ilo mucuumruimHe «KBaHTOBass XHMMHUSD» HMEIOTCS TPE3CHTAUH 110
OTJENBHBIM TEMaM Kypca, MO3BOJISIomuUe Hanbosee 3P(EKTUBHO OCBOUTH MPEACTABICHHBIA y4eOHBIH
Marepuail.

[Tpu mpoBeaeHNY 3aHATHH JIEKIIMOHHOTO/ CEMHHAPCKOTO THIIA 3aHATHHA UCHOJB3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOE 0becheyenue:

IlepeyeHb JTUIEH3MOHHOTO NporpaMMHoro odecnedenusi KbI'y 2022

Cpok
HanmeHnoBaHue nporpamMmbl, NpaBo Crtpana AelcCTBUSA
Ne HCMO0Jb30BAHNUS KOTOPOii NMPOMCXOK- nporpam- Koa-Bo
NMPeI0CTaABISAETCA JeHusl MHOT'0
odecrneyeHust
JlutieH3ust Ha TPOrpaMMHOE 0OECTICUCHHE
CPENICTB AHTUBUPYCHOM 3aIIATHI
1 Kaspersky Endupoint .Securit'y' JUTst Ou3Heca Poccuiickas 12 mecsen 1300
- Crannaptasiii Russian Edition. 1000- Oenepanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
Jlutien3us Ha 0PrCHOE MPOTPAMMHOE Poceriickas
2. obecrnieueHue Deeparms 06eccpoyHO 1300
MoitOduc CrannapTHbIit
JlutieH3ust Ha TPOTPaMMHOE 00ECTICUCHHE
JUIS IOMCKA 3aMMCTBOBaHMI B TEKCTOBBIX .
3. JIOKYMEHTaX pacrnpoCTpaHEHHBIX Poceutickas 12 mecsueB 1
®denepanus
dhopmaToB
Antumnaruat BY3 (2000 mpoBepok)
JlunieH3us Ha y4eOHYIO CHCTEMY
4 ABTOMAaTU3UPOBAHHOTO MPOECKTUPOBAHUS Poccuiickas 12 Mecsuen 3
' (CAITP) denepanms
«"panusi»
CRM-cucrema Poccuiickas
5. [Iporpamma mng 9BM "1C-butpukc: 12 mecsueB 19
o " ®denepanus
VYupasnenue caittom". Jlunienszus Crapt
[IpaBa Ha nporpaMmHoe oOecrieueHue
yHHUBEpcalabHas cucTeMa s
BCECTOPOHHEr0 CTAaTUCTUYECKOTO aHAIHM3a
Y BU3yalin3aluu JaHHbIX Ha 500
6. OJIL30BaTeICH. CIIIA 12 mecsies 1
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500
noJsib3oBatenei JlokanbHas Bepcus (Named
User) ['ooBast mutieH3us
[IpaBa Ha mporpamMmHoOe oOecrieueHue
CPEICTBO pa3pabOTKU
7. EI:nbarcadlgropRAD Studio Concurent Aca- CHIA 12 mecanes 34
demic Edition 1 Year Term License
[IpaBa Ha mporpamMMHOe oOecTieueHue s .
Poccuiickas
8. pabotel ¢ PDF-gokymenTamu. Denenats 12 mecsitieB 15
ABBYY FineReader 15 Business Aiepant
9 [IpaBa Ha mporpaMMHOe oOecTieueHue s Poccuiickas 12 mecsien 16
BEJIEHUS] OYXTaJITEPCKOTO M HAJIOTOBOTO Denepanus




ydera
1C:byxrantepus rocyJapCTBEHHOTO
yupexaenus 8 [IPO®. DnekrponHas
MOCTaBKa
JIuuen3us Ha MpOrpaMMHOE CPEACTBO-
BUIECOPENAAKTO Poccuiickas
10. Fleopelt p . 0eccpovHO 70
Movavi Buneopenaktop 15 SE Academic denepanus
Edition
JIvmeH3us Ha MPOTrPaAaMMHOE CPEICTBO IS
3alMCH (3aXBaTa) BUAEO C IKpaHa Poccutickas
11. .( ) B P . 0eccpovHO 70
Movavi Screen Capture Pro (Movavi denepanus
Screen Recorder)
[TnaTdhopma ass mpoBeAeHNUS BEOMHAPOB Poccuiickas
12. (b pMa i POBEA p 12 mecsieB 1
Vuebinar denepanus
HToro o6uuii pazmep JMLIEH3MOHHOT0 BO3HATPAK/IEHUSI:

8.2 Oco0eHHOCTM peaJu3alUM JAUCHUIVIMHBI JJ8 HWHBAJIWIOB M JHI[ C

OrpaHMYeHHBLIMH BO3MOKHOCTAMH 310POBbA

JlJig CTyIEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSI CO3/IaHbl CIIEHUANbHbBIE YCIOBUSA
JUId TIOJydyeHus oOpa3oBaHus. B 1ensx JOCTYMHOCTH TMOJIy4€HHUS BBICIIEr0 00pa3oBaHUS IO
o0pa3oBaTeNIbHBIM MPOrpaMMaM MHBIWIAMHU U JIMIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3[I0POBbBS
YHUBEPCUTETOM 00eCTeunBaeTCs:

1. AnprepHaTUBHAS BEpCHs OPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» IS CIIab0BHUIAIINX;

2. JIns vHBAIMIOB C HAPYIICHUSAMU 3peHus (C1aboBUIAIINE, CIIETIHIC)

- TPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOLIET0 OO0ydYaromeMycsi HEOOXOJAUMYI TMOMOIIb,
nyOIupoBaHUE BCIyX CIPABOYHON MH(OPMALIMK O PACIUCAHUU YYEOHBIX 3aHSATUIN; HATUYUE CPENICTB IS
YCUJICHUS] OCTATOYHOI'O 3peHMsl, OpailieBCKOM KOMIbIOTEPHOM TEXHUKH, BUACOYBEIUUHUTENCH, TPOrpaMm
HEBU3YaJIbHOIO JIOCTYNa K HH(POPMAINH, IPOrPaMM-CHHTE3aTOPOB PEeUYH U APYTUX TEXHUUYECKUX CPE/ICTB
npuema-nepenadn yaueOHoi nHpopMaIu B JOCTYIHBIX (popMax AJisi CTYJCHTOB ¢ HAPYLICHUSIMU 3pEHUS;

- 33/IaHUA JUISI BHITIOJTHEHUS HA SK3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- MIUCbMEHHBIE 33/1aHUs BBITIOJHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] CCUCTEHTY 00y4aloIuMCs;

3.Ins WHBaNMAOB H JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBBSI IO  CIYXY
(cmabocaplmanue, TIyxue):

- Ha 3a4ere/sK3aMEHEe IPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIMHA CTYJIEHTY HE0OXOIUMYIO
TEXHUUYECKYIO MIOMOIIb C Y4ETOM MHIWBUyaIbHBIX 0COOEHHOCTEH (OH IOMOTAaeT 3aHATh pabouee MecTo,
MepeIBUraThCs, MPOUYUTATh U 0(GOPMUTH 3aJ]aHKE, B TOM YUCIIE 3alUChIBas O] IUKTOBKY);

- 3a4€T/7K3aMeH MPOBOIUTCS B MUCbMEHHOU (opme;

4. JIns MHBAIMJIOB U JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI, HMEIOIIUX HApYyIIECHUS
OTIOPHO-ABUTaTEIBHOTO allapara, CO3JaHbl MaTepualbHO-TEXHUUYECKHUE YCIOBHUS O0O0eCIeynBaroIIie
BO3MOXHOCTh OECTIPENSTCTBEHHOTO JOCTYNa O0YYalOImIUXCsl B ydeOHbIe TOMEIICHHS, 0ObEeKTY MUTAHUS,
TyaJleTHbIE W JIpyrhe TMOMEIICHHs] YHHBEPCHUTETa, a TaKke MpeObIBaHUA B YKa3aHHBIX MOMEIICHHSIX
(HanmM4Ke pacHIMPeHHBIX TBEPHBIX MPOEMOB, IOPYUYHEH U IPYTUX MPUCTIOCOOICHHI).

- MMMCbMEHHBIE 3aJIaHUS BBIMOJHAIOTCS Ha KOMIIBIOTEPE CO CIEHATN3HPOBAHHBIM MPOTPAMMHBIM
obecreueHneM UM HaTUKTOBBIBAIOTCSI ACCUCTEHTY;

- 10 >KEeNIaHUIO CTY/CHTa YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.

OOyuvaromuecss M3 4YHClIa JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3I0POBbsI 00eCredeHbl
AIIEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcaMu B ¢dopMax, aJalTHPOBAHHBIX K OTPAHUYEHHUSM HX
310POBBSL.






Ipunoxenue 1
JUCT UBMEHEHUH (IOITOJIHEHUN)

B pabo4yro IporpamMmy Mo JuciuIuiHe «KBaHTOBas XMMUSD TIO HAITPABIICHUIO
noarotoBku 04.03.01 —Xwumust; [Ipoduns Heopranndeckas XuMusi ¥ XUMHESI KOOPAMHAITUOHHBIX
coeuHeHnit; @uznueckast xumust Ha 2022-2023 y4ueOHbIN 1011

Hepeqenb BHOCHUMBbIX

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

IIpumeyanue

OO6cyxaeHa W pexkoMeHJoBaHa Ha 3acemannu kKadenpsl Heopranwmdeckoit wu
buznueckoi XUMUHN MPOTOKOIT No or" " 2022r.

3aBemyromuii kKapeapoi / X.b.Kymxos /




IIpunoxenue 2
Pacnpenesienne 0a/1710B TeKyHiero U py0oesxHoro KOHTpoJIs (Ha ycmMompenue

asmopa)
Non Buo konmponn Cymma 6annos
/n Oowan cymma | 1-a mouxa 2-a mouxka | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4o.
Texywuii Konmpoan: 00 30 6annos 00 10 6. 00 106. 00 106.
Tpaxmuueckue 3anamus om () 0018 6. om (000606.| om0oo66.| omOado66.
Bvinoanenue CAMOCMOSMENbHBIX
3a0anuil (peuterue 3a0ay )
om () 00120. om00046. |om000o46 |om0oo46
Pybesucrulit KoHmpoJib 00 30 6annos 00 106. 0o 10 6. 0o 106.
TECTUPOBAHHE ot 0- 110 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- o 306.
KOJUIOKBUYM ot 0 10 216. or01076.| orO0mo76.| or0 o 70.
Hmozo cymma mexkyuiezo u
pybescozo Konmpona 0o 706annos 00 236. 00 236 00 246
OIIeHKA «yI0BJIETBOPHTEILHOY
He meHee 36 0. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
OI[EHKA «XOPOI0» menee 70 6.
(51-69 6.) menee 23 6 | Menee 23 6 | wmenee 246
OIIEHKA «OTJITHYHOY
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee
0. 0 246




IlIkana oyenueanus NAIAHUPYEMBIX PE3YIbIMAMOE 00YUEHUA

Texyumii u py0e:KHbII KOHTPOJIb

IIpuiaoxenne 3

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

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

Crynent nmeet 36-45 GamoB 1mo
UTOTaM TEKYIIEro U PYyOeKHOTo
KOHTpPOJS, Ha OJK3aMeHe Jaj
MOJIHBIA OTBET TOJIBKO Ha OIMH
BOITPOC

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

KOHTPOJISA, Ha dK3aMeHEe JaJl MOJHEIA | pyOeKHOrOo  KOHTPOJIS, Ha | KOHTPOJNS, Ha DK3aMeHe
OTBET HA OJWH BOMPOC M YACTHYHO | SK3aMEHE JaJl MONHBIA OTBET Ha | IOJHEIM OTBET Ha 00a BOIPOCA.

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

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




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

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