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1.llestn w1 3a7a4M OCBOEHUST M CHUIIJINHBI

b0 Kypca sBIISETCSA U3JI0KEHUE OCHOB KBAHTOBOM XMMUU — Pa3iesia TEOPETUYECKON XUMHUH, B
KOTOPOM CTPOEHHUE U CBOWCTBA XMMHYECKUX COCIMHEHUN, UX B3aUMOJCUCTBUS U MPEBPALEHUs paccMaT-
PHBAIOTCS HA OCHOBE IIPEJCTaBICHUN KBAHTOBOM MEXaHUKH M DKCIEPUMEHTAIbHO YCTAHOBJIEHHBIX 3aKO-
HOMEPHOCTEW, B TOM YHCJIE ONUCHIBAEMBIX KJIACCHYECKOM Teopuel Xumuueckoro crpoeHus. OpHo u3
HanboJiee BAKHBIX €€ HANPABICHUN — M3YYEHHUE JIEMEHTAPHBIX aKTOB XMMUYECKUX MPEBPAIICHUH, BBI-
JEJSIEMBIX B IIOCIIEIHUE TObl OTAEIBHO KaK XUMHYECKas NMHAMHUKa. KBaHTOBas XMMUS MCIOJB3YET Ma-
TEMAaTUYECKUH anmapar ¥ METOJbl KBAHTOBOW MEXaHUKH Ul OIMCAHUS U pacyeTa CBOMCTB XUMHUUYECKHUX
COEIMHEHUH, HAYMHAasl C aTOMOB M MPOCTEHIINX MOJIEKYJI U KOHYasi TAKUMH BBICOKOMOJIEKYJIIPHBIMH CO-
€IMHEHUSMH, KaK, OeJIKHM, U KOHJECHCUPOBAHHBIMH CPElaMH, B KOTOPBIX YK€ HEBO3MOKHO paccCMaTpUBaTh
OT/IelIbHbIE HU3KOMOJIEKYIJIIpHbIE (DparMeHTHI.

B nocnennue necstuiietusi, ocoOeHHO mociie BHeApeHuss DBM, KBaHTOBO-XHMUYECKUE PACUETHI
CTaJli BaXHBIM 3JIEMEHTOM XMMUYECKUX UCClieJoBaHUN. B cBsI3M ¢ 3TUM BO3HUKIA NpoliemMa oOydeHus
XMUMHKOB JIUCHUIUIMHE «KBAHTOBAsi XUMUS» B 00beMe, MO3BOJISIONINM HE TOJBKO MPOU3BOAUTH PACUETHI
MOJIEKYJI 110 3aJJaHHBIM CXeMaM, HO U TBOPYECKH HCIIOJIb30BaTh B CBOEH pabOoTe KOJIMYECTBEHHbBIE U Kaue-
CTBEHHBIE BBIBOJIbI KBAHTOBOW XUMHH.

3agaya IUCLUIUIMHBI — IO3HAKOMUTH CTYJEHTOB C OCHOBAMM KBAHTOBOM MEXaHUKH W KBAaHTO-
BOIl XUMHM B TOM MUHMMAaJIbHOM 00beMe, KOTOPBIA COBEPIIEHHO HEOOXO0 IUM /1JIsl IOHUMAHHUs COBPEMEH-

HOU XUMHUH.

dopMupoBaHNE YMEHUU M HABBIKOB BEJCHHS HAYYHOW U MENaroruyeckod padoThl yJ0-
BJIETBOPAIOIINX TpeboBaHus npodeccuoHanbHoro crauaapra «llemaror (megaroruueckas
NeATEeIILHOCTD B c(hepe JOIIKOILHOT0, HA4aJIbHOTO 00IIero, OCHOBHOTO OOIIETO, CPETHEro
obmero oOpazoBaHus) (BOCHHUTATEIb, YUHMTEIb)» YTBEPKIACHHBIM MpHKa3oM MuUHTpya
Poccun ot 18 okTs6pst 2013 r. N 544u

2. Mecto nqucuurmunsl B ctpykrype OITOIT BO

Hucuunnuna «KBaHTOBass XuMus» SBISETCS AMCUUIUIMHON YacTu dopMupyemas ydacTHHKaMU 00pa3o-
BaTeJIbHBIX OTHOLIEHUH, Monayns "KsantoBas xumwusi. MoJIeKyIbl, MOJEKYJISIPHbIE CUCTEMbI U TBEP/IbIE
tena» bnoka 1 «/lucuumianHbl (MOIYIM)» OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbI IO HAIpPaBIEHUIO
noarotoBku 04.03.01 Xummus.

N3yuenne nucrummnbl «KBanTOBas XuMus» 0a3upyeTcss Ha CyMMe 3HaHHM, MOJTy4YeHHBIX CTY/ICHTaMU B
X0JI€ OCBOCHHMS CIEAYIOLIUX TUCHUIINH: «MaTeMatukay, «Pusuka», «Heopranudeckas XxuMus», « AHa-

JJUTUYCCKasA XUMU», ((CTpOGHI/Ie BCIICCTBA».



Jns 0cBOGHMS NaHHOW NHUCLUILUIMHBI, CTYIEHTBI JOJDKHBI BJIAJIETh CIEAYIOIIUMA 3HAHUSMU: YMETh Blla-
JeTh MAaTeMAaTUYECKUM amnmapaToM Tud(GEepeHInaTbHOTO W MHTErPaTbHOTO BBIYHUCICHHS W TEOpETUYe-
CKUX OCHOB Kypca (pU3UKH, pa3AesioB CTPOCHHE aTOMa, ONITUKH U KBAaHTOBO MEXaHUKHU.

Hucuunnuna «KBaHTOBass XUMUS» SBISIETCA MPEAUIECTBYIOIIEH UIsI TaKUX JUCUUIUIMH Kak:
«Kommongnas xumusy, «BMCy», «Pu3ndeckue MEeTOAbl HCCIACAOBAHULY), «DU3nUecKas XUMUSL»), «XU-
MHUYECKas TSXHOJIOTHUS.

JlMcIUNIMHA TO3BOJIMT PACLIMPUT TEOPETUYECKYIO NOATOTOBKY 6aKaiaBpa, MOJIyYUTh TeopeThye-
CKHe 3HaHUS NIPY ONMCAaHMHU 3JIEKTPOHHOI'O CTPOEHUSI MOJIEKYJIAPHBIX CUCTEM U pPeaKLMOHHOH CIIo-
COGHOCTH MOJIEKY.IL.

W3yyenue AaHHOW MUCUMILIMHBI HANpPaBJICHO HAa OCBOEHUE OOOOIIEHHBIX TPYAOBBIX
byHKIMI
[1C «Ilenaror (menaroruyeckas AesTE€IbHOCTh B cpepe MOIMIKOILHOTO, HaYalbHOTO
00111eT0, OCHOBHOI'O 00IIIET0, CpeHero 00Iero oopasoBaHus) (BOCIUTATEb, YUUTEIb))»
yTBepKJaeHHbIN npukazom Muntpyna Poccuu ot 18 oktsi6ps 2013 r. N 5441 OTO - Ile-
Jaroruyeckasi 1esITeNIbHOCTh 10 MPOEKTUPOBAHUIO U pealiu3alii 00pa30BaTebHOTO MPO-
1ecca B 00pa3oBaTeIbHBIX OPTaHU3AIUAX JOIIKOJIBHOTO, HAYaIbHOTO 00IEro, OCHOBHOTO
o011ero, cpeHero odiiero oopazoBaHus

3. TpeboBaHus K pe3yabTaTaM OCBOCHUSI TUCHUNIHHBI (MOIYJINA)

B cOBOKYIMHOCTH ¢ APYrUMU AUCHUTILIMHAMH TTpodmis « Heopranudeckass XMMUsT B XUMHUST KOOPIMHAIH-
OHHBIX COCIUHEHUWI» IucHHILIMHA «KBaHTOBas XUMUs» HaIlpaBiIeHa Ha (OPMHUPOBAHUE CIIEAYIOIIUX
kommeteHui B coorBeTcTBuu ¢ ®I'OC BO u OIIOII BO no nanpasnenuto noarotopku 04.03.01-Xumust
(ypoBeHb OakanaBpuara)

IIpodeccuonanbubix komnerenuni (IIK) mo Bupam npodeccnonaJbHOM 1€ATEILHOCTH :

Hay4Ho-ucciieioBaTe/ibCKasi, eJaroru4eckas 1esiTeJJbHOCTb:
IIK-3. CiocobeH nMpoeKTUpOBaTh U OCYIIECTBIISATh HAIPABJIEHHBIA CUHTE3 HEOPraHUYECKUX COECIH-

HEHMH C I0JIC3HBIMH CBOMCTBAMU o pyKOBOJCTBOM CIICHUAIINCTA 0oJiee BBICOKOMH KBaJ'H/I(i)I/IKaHI/II/I
B PE3YJIbTATC UBYUCHHUA JUCHHUIIIIUHBI «KBanToBas xumus» CTYACHT JOJIZKCH:
-3HAThb OCHOBHBbIC HpI/IGHI/I)KeHI/IH KBAHTOBOM XHMHUHU U IIPUHOUIIBI METOAOB, UCIIOJIb3YEMBIX IIPHU pacuc-
Tax 3JI€KTpOHHOfI CTPYKTYPEI, CTPOCHUA U peaKLII/IOHHOﬁ CITOCOOHOCTH XMMUYECKHX CO@HHH@HHﬁ;

- YMETb HCII0Jb30BaTh TEOpETHYECKHE MOLeJn OJId 0060CHOBaHMUS CTpOE€HHUA U peaKuHOHHOﬁ CIIO-
COOHOCTH BelecTB pa3m/1‘{1-10171 INpHUpOALI, IJIAHUPOBAHUA CHHTETHUYECCKHX pa60T

- BJAaJA€Tb HaBblKaMHU IPHUMEHEHUA TEOPETHYECKHUX OCHOB TPAaJUIIUOHHBIX U HOBBIX pa3/ieJIOoB XH-
MHWHU [IPpU pelI€eHUH y‘-[e6HbIX W HAYYHbIX 3aa4 XUMHUYECKOU HaIllpaBJIEHHOCTH,

HaBBIKAMHU TOBBIIICHUS 3HAUNMOCTH cBoer Oymymieit npodeccun (I1IC «Ilenaror (memaro-
rudeckas JesTeIbHOCTh B c(pepe JOMIKOIBHOr0, Ha4yaIbHOTO OOIIEro, OCHOBHOI'O O0IIEero,
cpemHero o6mero oOpa3oBaHUs) (BOCIUTATENb, YUYUTENb)» YTBEPKIACHHBIA MPUKA30M
Muntpyna Poccun ot 18 okts6ps 2013 1. N 5440 TD - A/01.6 Obmenenarorudeckas
dbyukius, A/02.6 BocniutarenbHas aestenbHoCcTh, A/03.6 PasBuBaromias AesTeIbHOCTD,



B/03.6 Ilegaroruueckas A€sITENBHOCTh MO pealM3alMy MPOrpaMM OCHOBHOTO M CPEAHETO

oO1iero oOpa3oBaHusl).

4. Coneprxxanme ¥ CTPYKTYpa AUCHUILIHHBI (MOLYJIs1)

Tabmuma 1. Conepkanue nuctuIuinHbl(Moayns) «KBaHTOBast XUMUS

Ne | HaumenoBaHue Kon KOH- | Dopma Te-
pasziena Coaep:xkanue pasagesa TpoJInpye- KYILLero
MO KOMIle- | KOHTPOJIA
TEeHIUH
1. | Hpeamer kBan- | Uznyuenue  abcomotHo  wepnoro  te- | I[IK-3 TecTtupona-
TOBO MeXaHUKH . HHE (T),
N na,bopoBckass Mojenb aroma,BuemrHuit ¢o-
U KBaHTOBOH KOJUIOKBU-
xumud. OcHoB- | Toapdext,I'unoresa  Jlym  nge  bpoii- ym (K),
HbIe 3TaIbI pa3- . OCKHBIN
P ns1,0nepartopsl. CBoiictBa omneparopoB. Ca- Py
BUTHS KBAHTO- KOHTPOJIb
BOil Teopuu. MOCOTIpsDKEHHbIE  orepaTopbl, CoOOCTBEHHbIE (PK).
Marematuye-
. 3HaueHus. CoOcTBeHHbIe QyHKIMU. TeopeMsl
CKMii annapar
KBAHTOBOM Me- 0 COOCTBEHHBIX 3HAYECHHSIX M COOCTBEHHBIX
XaHUKH.
¢byHkusax,MaTpuyHOe MpPEICTaBICHUE OIle-
paTopos
2. | OcuHoBHble mo0- | OCHOBHBIC 3aKOHBI KBaHTOBOW Mmexauwm- | [1K-3 Tectupona-

HUE (T),
CcTyJIaThl KBaH- | Ku,OnepaTopbl  KOOPAMHAT ©U  UMITYJb-

KOJUIOKBHU-
TOBOW MexaHu- | ca,0OnepaTopbl MOMEHTA UMITYJIbCa yMm (K),

pyOSKHBIN
ku. Omneparopbl | Oneparop MOMEHTa HMITylibca B cdepuye-

KOHTPOJIb
¢usnyecknx Be- | CKOU cucTeMe KoopauHat,OnepaTtop KUHETHU- (PK)..
JINYHMH yeckoi »Heprun,OnepaTtop KHUHETUYECKOMN

SHEPruu B chepruyecKoil cucreMe KOOpAUHAT
Omnepatop MOJIHOM JHEp-
TUU,DKCIIEPUMEHTAIbHBIE  JIOKA3aTelbCTBA
CYLIECTBOBaHHME CIMHA AEeKTpoHa. Omneparo-
pBI CIMHA
3. | DBoaonus co- [IpuHIIMDT TIPUYMHHOCTU B KBaHTOBOW Mexa- | [1K-3 Tectuposa-
CTOSIHUI U HUE (T),
HUKE, ypaBHEHHE [Ipeaunre-
YPaBHeHHE KOJUIOKBH-
HIpeaunrepa. pa,CranmonapHoe ypasHenue lllpenunrepa yMm (K),
YpaBHeHue He- PYOEKHBIN
YpaBHEHME HENIPEPHIBHOCTU
NPEePHIBHOCTH KOHTPOJIb




(PK).

TouHo pemae- CBobOoanas vacruia,Yactuna B noreHnuaisb- | I11K-3 Tectupona-
MbIe 3a1a4H . HHUE (T),
N HOU siMe
KBAaHTOBOW Me- KOJIJIOKBHU-
XaHUKHU IToTeHnManbHbII 6apnep,l apmMoHMUECKHiA ym (K),
pyOEKHBIN
OCLIWJLISTOP
KOHTPOJIb
Yactuna B 110JIe MTOTEHIUAIbHBIX (PK).
cwi,Yactua B KyJOHOBCKOM TOJE  sJI-
pa,CnexTp ¥ BOJHOBBIE (PYHKIIMHM aToMa BO-
noponaa
IIpudan- Teopust Bo3mymieHust npu orcyrctBum Bbl- | [1K-3 Tectuposa-
JKeHHble Me- | poXXJeHus, Teoprsi BO3MYIICHUS TIPU HaJIH HHe (T),
PO »1 COP ym p KOJUJIOKBU-
TOAbI pemlle- | UMM  BBIPOXKJICHUS, BapyallMOHHBI ~ TIPHH- ym (K),
. pPYOEKHBIT
HHUSl KBaHTO- | 1iun,Bapuanunonusiii npunnun Putna
KOHTPOJIb
BO- (PK).
MeXaHHuyYe-
CKMX 32124
Pacmenienune Pacmieruienne sHepreTrueckux ypoBHer aro- | [1K-3 Tectupona-
JHEPreTUHYeCcKuX HUE T
prer Ma B ayekTpuueckoMm mose. Dddext Ilrap- (T),
YPOBHeil aToMa KOJUIOKBH-
B IIOCTOSIHHOM ka,Paciiernyienue »IHEPreTHUECKUX YpOBHEH yMm (K),
3JIEKTPUYECKOM pyOSKHBIN
aToMa B TMOCTOSIHHOM MarHuTHOM IoJie. D¢-
U MATHUTHBIX KOHTPOJIb
MOJISIX ekt 3eemana (PK)..
Cucrema Toxae- | BoinHoBas ¢yHkuus cuctembl ToxkiaectBeH- | [1K-3 Tectupona-
CTBEHHBIX Ya- HUE (T),
HBIX YacTull. PepMUOHBI U 0a30HBI, AHTH-
CTHL. YpaBHe- KOJUIOKBHU-
Hue lllpeaunre- | cumMmerpuszanus BOJIHOBOU byHK- yMm (K),
pa Ajst aTOMOB M . . PyOeKHBIN
1uu,/[eTepMUHAHTHBIN BUA BOJHOBOM (yHK-
MoJiekyJ1. Pa3ne- KOHTPOJIb
JIeHHE JJIeK- uu. Jlerepmunant Cheirepa (PK).
TPOHHOTI'O H
SIIEPHOTO 1BHU-
JKeHHUs
CocrosiHHe MO- | DIEKTpOHHBIE , KoseOarenabHble M Bpama- | [1K-3 Tectupona-
JICKYJI M ypaB- HUE (),
TEJIbHBIE COCTOSIHUS MOJIEKYN, YpaBHEHHUE
Henue Hpexun- KOJUIOKBU-
repa ansg aromoB | llpenunrepa jans  aToMOB M MoJie- yMm (K),
U MOJIEKYJI. Me- PyOSKHBIN

TOA CaMocCorJia-

KYJ'I,PEB,Z[GJ'ICHI/IG QJICKTPOHHOI'O W AACPHOIO

KOHTPOJIb




COBAHHOI'0 I10JIA
Xaprpu-Poka

JBH>)KEHU I

DNEeKTpOHHAsT JHEPrusi CHUCTEMBI 3JIEKTPO-
HOB,DJICKTPOHHBIC U OPOUTAIBHBIE YHEPTHUH
MOJIEKYJI C 3aKpBITBIMU 000704KamMu, O0uTaIN

Xaprpu-doka

(PK).

9. | IIpeacraBienue | Monekymsipuble oOutanu kak JjuHedHsle | [TK-3 TecTtuponsa-
MOJIEKYJISIPHBIX . HHE T
YI7p KOMOWHAIMK 0a3uCHBIX (YHKIUN (ATOMHBIX (T),
opouTaJeii B KOJIJIOKBU-
BU/Ie JIMHENHBIX | opOuTeneit ),3akpbITbie 000709KH, OTKPHITHIC ym (K),
KOMOMHAIUI . pYOEKHBIT
00050uku. OrpaHudeHHbII MeTo] XapTpu-
aTOMHBIX OpOU- KOHTPOJIb
Taseil. Meron ®oxka,OTkpbITEIe  000JI0ukH. Heorpanuuen- (PK).
CCIL, MO el Meto XapTpu-Poxka, Teopema Kynman
ca
10. | Knaccuduxauus | OgHodKCnoHeHIHa bHas opoutans Creiito- | [1K-3 Tectupona-
KBaHTOBO- . HUE (T),
poBckoro Tumna, IPPEeKTUBHBIN 3apsn sapa U
XMMHMYECKHX Me- KOJUIOKBU-
TOAOB M 0a3uc- IKPAHUPOBAHUE JICKTPOHOB yMm (K),
HbIX HA0OpOB . OEKHBIN
P Penakcamus opOutaneii, basucusie QyHKIINH. Py
KOHTPOJIb
Oyukiuu  CreiitepoBckoro  Tumna,basucHbie (PK).
byHKINA. OyHKINHT I'aycoBa TH-
na,Knaccudukanus 6a3ucHbIX HAOOPOB
11. | DaekTpoHHas 3HaueHue KoppeasuoHHbIX 3ddexTor, Tumsr | [1IK-3 Tectupona-
KOppesinusi HUE (T),
KOPpeSIUOHHBIX 3¢ ¢dekToB,MeToipl yuera
ppeit b ’ ARt YA KOJIJIOKBH-
ANEKTPOHHOU KOPPESAIHIH ym (K),
OeKHBIN
Koppensiimonnsle metonsl. Kondurypanum- Py
PPeAlL a (urypan KOHTPOJIb
OHHOE B3auMoieicTBre, KoppesiinonHoe (PK).
B3auMoJieiicteue. MeToq Teopuu BO3MYIIIe-
HUS
12. | Merton ¢pynkuu- | OcHoOBHBIC TOJOKEeHUsT MeTosia hyHkuoHana | [1K-3 Tectupona-
OHAJIA JJIeK- . HUE (T),
. anekTpoHHOW  mnotHocTH,Meton  Kona-
TPOHHOM IJIOT- KOJIIOKBH-
HOCTH [II»>ma,KBanToBBIE METOIBI MOHTE Kapna yMm (K),
PyOeKHBIN
KOHTPOJIb

(PK).




13. | Hoaysmnupuue- | OCHOBHBIE 4epThl mHoxyIMnupuueckoro me- | ITK-3 TecTtuposa-
CKHe KBAaHTOBO- ona,Hystesoe ddepeHimansoe nepex HHUE (T),
T TeB " HIUATBHOE I bI-
XUMHYecKHe Me- ALY A peHll PEKp KOJJIOKBH-
TOIbI BaHUE. Meron THTALL, YIIALL, ym (K),
. OCHKHBIM
MIIIIL.,Paciuupennsiii  meton  XrHOKKe- Py
KOHTPOJITb
ns,IIpoctoit meTon XroKKemnst, DTHIICH, AUl U (PK).
OyraaueH
14. | CummeTpus u [1K-3 Tectuposa-
CBOMCTBO MoJie- | ToueuHble omepanyu CHUMMETpPUH:a) Bpalle- HUE (T),
KyJI HHe BOKPYT ocH KOJUIOKBH-
yM (K),
0) oTpaxxeHHe B MJIOCKOCTH CUMMETPUU pyOEeKHBIN
KOHTPOJITh
B) 3€pKaJIbHO IOBOPOTHOE MPeoOpa3oBaHme (PK)
T') onepaluy HHBEPCUU
Todednble TPyNIbI CHMMETPUU U HX TIPEI-
CTaBIICHHS
Knaccudukanus MonexkyaspHbIX opOuTanei
o0  CUMMETpUH U  HX  H300paxe-
Hus, Knaccudukanus 37IeKTPOHHBIX COCTOS-
HUW 110 CUMMETPUU
15. | KBanToBo- [TpoGmembr ocymecTBiaeHus kBaHTo- | [TK-3 Tectupona-
XHMHUYECKOe MO- HUE (T),
BO-XMMHUYECKHX pacueTroB.KBaHTOBO-
JAeJTUpPOBaHHE KOJUIOKBH-
KaK MeTo/l uc- XHUMHYECKHE ITPOTrPaMMBbI ym (K),
cJie/IOBaHUA pPyOCKHBIT
KOHTPOJIb
(PK).
16. | Pacuernl 3.1eK- Atombl U WOHBI. Tumbl cBsa3u 3mekTpoHoB B | [1K-3 Tectupona-
TPOHHOT'O CTPO- HUE (T),
. atomax, TepMbl aTOMOB,DJIEKTPOHHBIE JHEP-
€HHs U CBOICTB KOJUIOKBH-
aToMoOB M MoJie- | TuK,OpOUTaTIBbHBIC SHEPTHH yMm (K),
KYyJ1 . PyOeKHBIN
MounekynspHsIif HOH BoAopoaa,l oMmosiepHbie
KOHTPOJIb
MOJIEKYJIbI (PK).
Mounekyna a3ota, ['eTeposiiepHbie MOJIEKYIHI,
XapakTepucTUKa COCTOSIHHSI aTOMOB B MoJIe-
Kyle
17. | Peakuuonnas Metoa nmoBepxHOCTeH MmoTeHIanbHOU dHep- | [1K-3 Tectupona-
CMOCOOHOCTH . HUE (T),
UM, MeToJl MHJIEKCOB PEaKIIMOHHOM croco0-
KOJUIOKBH-

ym (K),




HoctH, Ilapabommyeckass MoeNb MEePEX0HO- PYOEKHBIN

KOHTPOJIb
IO COCTOSIHMSI M pPEaKLMsl paJuKaIbHOTO OT- (PK)

pbIBa BOJIOpOJIa

Tabmuma 2. O6mas Tpy10eMKOCTh TUCHMUIUIMHBI COCTaBisieT 4 3adeTHble equHulbl (144
yaca)

Bua padorsl TpynoeMKoCTh Y4acoB/ 3a4eTHBIX
eTMHHUIL
5 cemecTp BCEro
OO6mast Tpy10€MKOCTh (B Hacax) 144 144
Konmaxmmnas paboma (8 uacax) 60 60
Jlexruu (JT) 30 30
[Mpaktugeckue 3austus (113) 30 30
Camocmosamenvhnas paboma (6 uacax) 57 57
CamMocTosTeTbHOE H3yUeHUE Pa3/IeiOB 51 51
KonTtponsnas padota (K) 6 6
[ToaroroBka u MPOXOXKJAEHHUE MTPOMEKYTOUHON aTTeCTa- 27 27
017071
Bua npomeskyTo4HOI aTTecTanuu JK3aMeH

Tabmuna 3. JIeKMOHHBIE 3aHATHS

Tema

1. HpeI[MeT KBAaHTOBOM ME€XaHHMKHU W KBAHTOBOH XUMUH. OCHOBHBIE 3TaIIbI Pa3sBUTHUA KBAH-
TOBOM TCOPUHU. MarteMaTH4eCcKUi alrrapar KBaHTOBOW MEXaHUKH.

2. OCHOBHBIC MOCTYJIAaThI KBAaHTOBOHM MEXaHUKH. OnepaTopLI (bHSI/II-ICCKI/IX BCIINYHH.

OBoronus cocTosiHUM U ypaBHenue lIpenunrepa. YpaBHeHUE HENPEPHIBHOCTH.

4, Touno peuracMbIC 3aaa9U KBAaHTOBOM MEXaHUKH.

5. HpI/I6J'H/I)KeHHLIC MCTOAbI PCHICHUS KBAHTOBO-MCXAHUYCCKHUX 3a1aY

6. Pacmiemnienue OHEPTCTUYICCKUX ypOBHCﬁ aToOMa B TIOCTOSAHHOM S3JICKTPUYCCKOM U Mar-
HHUTHBIX IOJIAX.




Cucrema TOXJIECTBEHHBIX YyacTull. YpaBHenue llpeaunrepa st aToOMOB U MOJIEKYJI.
Paznienenue 3meKTpOHHOIO U AIEPHOIO JIBUKEHUSL.

8 |Cocrosaue moinekyn u ypaBHeHue [lpequnarepa nms aToMOB ¥ MOJIEKyI. MeToa camo-
COTJIACOBAHHOTO I10J1s1 Xaptpu - Doka

9 |IIpencraBieHre MOJICKYIISIPHBIX OpOUTAJICH B BUJIC IMHEHHBIX KOMOWHAITI aTOMHBIX
op6utaneii. Meroa CCII, MO JIKAO.

10 |Knaccu¢ukanus KBaHTOBO-XMMHUYECKIX METOJ0OB M 0a3UCHBIX HAOOPOB

11 |DnexTpoHHas KOppensuus

12 |Merox ¢pyHKIIMOHANA TIEKTPOHHOH MJIOTHOCTH

13 |[omy>mrnupudecKkrue KBaHTOBO-XUMHUECKUE METOIBI

14 |CummeTpust ¥ CBOMCTBO MOJIEKYII

15 |KBaHTOBO-XMMHUYECKOE MOJCIMPOBAHNUE KaK METO]I UCCIIEAOBaHUS

16 |PacyeTsl 2EKTPOHHOTO CTPOCHHUS M CBOMCTB aTOMOB M MOJICKYJT

17 |PeakmuonHast cmocoOHOCTH

Tabmuma 4. [IpakTudyeckue 3aHATHS

Ne Tema
/1

1 MaremaTruueckuil anmnapaT KBaHTOBOM MeXaHUKU.OCHOBHbIE MTOCTYJIAThI
KBAHTOBOI MEXaHHUKHU.

2 OnepaTopbl GU3MYECKUX BEIMYMH.

3 Ypasuenue lpeaunrepa. YpaBHeHHE HENIPEPLIBHOCTU

4 TouHO pernraemplie 3a/1a4M KBAaHTOBOW MeXaHUKH. Bo1opo10mo100HbBIH aTOM.

5 Teopus Bo3myIieHuit u BapuaonHsiii Metoa. Sddexr Ilrapka u 3eiima-
Ha.

6 CnuH 3J€MEHTapHBIX YaCTHUIl U CBA3aHHBIC C HUM MarHUTHBIE MOMEHTBHI.

7 Cucrema MHOrux yactui. CucrtemMa TOXKISCTBECHHBIX YaCTHII.

8 Ypasuenue [Ipeaunrepa ajisi aTOMOB U MOJIEKYIL.

9 OpnosnexkrponHoe npubmmkenue. Meron Xaptpu-doka.

10 [TonsiTHe 0 MeTO 16 KOHPUTYPAITMIOHHOTO B3aMMOCHCTBHSL.

11 MeTtox BaJIEHTHBIX CXEM.

12 [IpencraBieHre MONEKYISPHBIX OpOUTaNlel B BUJE TUHEHHBIX KOMOUHAIHIA
aTOMHBIX OpOHTaleH.

13 Metoa CCII, MO JIKAO.

14 Y4er cuMMeTpHH U SJepHOM KOH(DUTYpaly IPU paCCMOTPEHUH DIEKTPOH-
HOH 3aJ1a4M.

15 Knaccudukaruu 31eKTpOHHBIX COCTOSHUN MOJIEKYT U KJ1acCu(DUKAIIHUS MO-

JEKYJISIpHBIX OpOuTAasieil Mo CUMMETPHUH.




16 I'u6puau3anms u rubpuanesie ooutanu. [lomysmnuprudeckne MeTo bl KBaH-
TOBOW XMMMH.

17 CoBpemMeHHOE IporpaMMHO€E 00ecIIedeHNEe KBAaHTOBO-XUMUYECKUX pacue-
TOB.

Tabnuua 5. CaMOCTOATENbHOE U3YUYEHHUE PA3IETI0OB TUCIUILITUHBI

Bornpockl, BHIHOCUMBbIE Ha CAMOCTOSITEJIbHOE U3YUEHHE
1. | Opburanu-BoJaHOBbIE HYHKIIUU

2. OCHOBBI METOJIOB pacyeTa CTPOCHUH MOJIEKYII.
3. Hesmnepuueckue M nosysMIepuyecKkue METOJIbl pacuera CTPOEHUsI MoJle-
Kyl

5. OneHoYHbIe MaTEPHAJIBI AJIA TEKYLIEro U py0e:KHOI0 KOHTPOJIs
yCIeBaeMoCTH
U NIPOMEKYTOYHOM aTTeCTAlUN

KoneunepmMu pe3yabTaTaM OCBOCHUS MMPOrpaMmMbl JUCHUIIJIMHBIL ABJIAKOTCA C(l)OpMHpOBaHHBIe KO-
THUTUBHBIC NJCCKPUIITOPBI «3HATH», «KYMETH», «BJIAJACTH», PACIIMCAHHBIC 10 OTACIbHBIM KOMIICTCHIIHAM.
dopMHpOBaHUE ITUX JECKPUIITOPOB MPOUCXOTUT B TEUCHHE BCETO CEMECTpa MO dTalaM B paMKax pas-
JUYHOTO BUJA 3aHSITHA U CAMOCTOSITETHHOU paOOTHI.

B Xone m3ydeHHs AUCHUIUTMHBI IPEIYCMATPUBAIOTCS MEKyujlil, pyoexcHolit KOHMPOib U npo-
MEHCYMOUHAs AMMeCm ayusl.

5.1.0neHoYHBbIe MaTEPHUAJIBI JJIS TEKYHIEr0 KOHTPOJS. [Jers mekywezo Konmpons —

OIIEHKA PE3yJbTAaTOB PabOTHl B CEMECTPE M OOCCIICUCHHE CBOCBPEMEHHOW OOpaTHOM CBSI3H, IS

KOpPEKIIUHA 00y4eHHUsI, aKTUBU3AIIUN CAMOCTOATEILHON paboThl oOyuatomerocs. OObeKTOM TEKY-

IIEr0 KOHTPOJIS SIBJISIOTCS KOHKPETU3UPOBAHHBIC PE3YJIbTAaThl 00y4YeHHS (y4eOHBIC TOCTHKEHUS)

0 TUCHIUTUTHHE

Texywuit KOHmMPOIb YCUIECBACMOCTH OOECIICUYMBACT OIICHUBAHHWE XOJIa OCBOCHHUS JUCIUILTHHBI
«KBaHTOBasi XUMUS» W BKIIOYACT: OTBETHI Ha TEOPETUYCCKHUE BOMPOCHI HA MPAKTHUYECKOM 3aHSATHH, pPe-
IICHUE TPAKTHYECKUX 3aj]ad ¥ BBHIIIOJHEHUE 33/IaHUi Ha TPAKTUYECKOM 3aHSITHHU, CAMOCTOSATEILHOE BBI-
MOJIHCHWE MHVBHYATbHBIX IOMAITHUX 3aJaHWi (HalpuMmep, PelieHue 3aaad) ¢ OTYETOM (3alUTOi) B
YCTaHOBJICHHBIH cpok. OIleHKa KavyecTBa MOJrOTOBKA HAa OCHOBAHWYW BBITIOJIHEHHBIX 3aJIaHUH BEIETCS
npernoaaBatesieM (¢ 0OCYXKJIECHHEM pe3yIbTaTOB), 0ajUIbl HAYKMCISIOTCS B 3aBUCHUMOCTH OT CJIOKHOCTH
3aJJaHUS.

5.1.1. Bonpochl o TeMaM aucuMILIMHBI « KBaHTOBasi XUuMHUsI»
KOHTpoJiupyemble komnetenuu IK-3.

Tema 1. IlpegMeT KBAHTOBOII MEXaHMKHM M KBAHTOBOH XuMuHM. OCHOBHBIE 3TAaNbl PA3BUTHSA
KBAaHTOBOM TeopuH. MareMaTH4YeCKHH aNnapar KBaAaHTOBOH MEXaHUKH.
N3ny4yeHue aOCOIOTHO YEPHOTO Teja

Boposckas Moaens aroma
Buemnuit porosrdpdexr

I'mnoresa JIyu ne bpoitns

A N

Omneparopsl. CBoiicTBa onepaTopoB. CaMOCONPSyKEHHBIE OTIEPATOPEI



6. CoOctBennble 3HaueHus. CoOcTBeHHBIE (QYHKIMHU. TeopeMbl 0 COOCTBEHHBIX 3HAYCHUSAX H
COOCTBEHHBIX (PYHKITHSIX
7. MarpuuHoe MpeACcTaBIeHUE ONepaTOpoOB
Tema 2. OcHOBHBIE MOCTYJIATHI KBAHTOBOW MexaHUKHU. Oneparopbl GpU3NYeCKUX BeJIUYHH
OcHOBHBIC 3aKOHBI KBAHTOBOI MEXaHUKU
OrnepaTopbl KOOPAUHAT U UMITYJIbCA
OrnepaTopbl MOMEHTA UMITYJIbCA
OrnepaTop MOMEHTA UMITYJIbCA B CHEPUUECKON CUCTEME KOOPIUHAT
OrnepaTop KUHETHYECKOM SHEPT U
OrnepaTop KMHETHYECKOM SHEPTUU B CHEPUIECKON CHCTEME KOOPIUHAT

OmnepaTop MOJIHON PHEPTHUU.

© N o g B~ w DN E

DKcrepuMeHTaANIbHBIE 10KA3aTeNbCTBA CYILIECTBOBAHUE CIIMHA AJeKTpoHa. Oneparopsl ClIMHA
Tema 3. IBosronus cocrosinuii U ypapHenue lllpeaunrepa. YpaBHeHne HenPepbIBHOCTH
1. TlpuHuumn NpUYMHHOCTH B KBAHTOBOW MexaHuke, ypaBHeHue lllpenunrepa
2. CranmonapHoe ypaBHenue llIpenuarepa
3. YpaBHEHHE HENIPEPHIBHOCTH

Tema 4. TouyHo pemiaeMble 3a1a4¥ KBAHTOBOW MeXaHUKH

CBo0OogHas yacTua

YacTHiia B HOTEHIIMAILHON sIMe

[TorenumansHbI 6apbep

["apMoHnyeckuit OCHUILIATOP

Yactrna B 110J1€ NOTEHIUAIBHBIX CUIT

I‘IEICTI/II_[a B KYJIOHOBCKOM II0JIC AApa

N o g~ e

CriekTp 1 BOJIHOBBIE ()YHKITUU aTOMa BOJIOPO/Ia

Tema 5. [IpuO/nxeHHbIE MEeTOIbI PelIeHUS] KBAHTOBO-MEeXaHMYEeCKHUX 3a/1a4

1. Teopust BO3MyIIEHUS IPU OTCYTCTBUU BBIPOXKICHUS

2. Teopus BO3MYIICHHS MPU HATUYUH BBIPOKIACHUS

3. BapumanvoHHBINH MPUHITATT

4. BapwuarnuoHHbIH NpuHIUI PuTiia

Tema 6. PacmeniieHne JHepreTH4eCKUX YpoBHeill aTOMa B MOCTOSTHHOM JJIeKTPHYECKOM M Mar-
HHUTHBIX MOJIAX

1. PacmenieHue SHEPreTHYECKUX YPOBHEH aTroma B aekTpuueckoM mnone. Dddekt HTapka

2. PacmienneHue SHEpPreTHYECKUX YPOBHEH aTroMa B MOCTOSTHHOM MarHUTHOM moje. DdexT 3eema-

Ha.



Tema 7. Cuctema TOKIACCTBCHHbIX YaCTHII. YpaBHeHne IIIpeLerepa AJist aTOMOB M MOJIERY.JI. Pa3z-

ACJTCHHUE IJTTCKTPOHHOI0 U SIICPHOI0 IBHKCHU S

1.
2.
3.

BonHOBas pyHKIHSI CHCTEMBI TOKIECTBEHHBIX YyacTUll. DepMUOHBI U Oa30HBI
AHTHCUMMETpU3aLNsI BOJTHOBON (QyHKINN

JlerepMuHaHTHBIN BU BOJHOBOM GyHKIMU. [letepmunant Crneitepa

Tema 8. Cocrosinue MOJIEKYJ U YPABHCHUE Hlpelmnrepa AJisi aTOMOB M MOJIEKYJI. METOd CaMO-

COIJIACOBAHHOIO0 MoJisi XapTpu-Poka

1
2
3
4.
5
6

DNEeKTpOHHBIE , K0JIeOaTeIbHbIE U BpalllaTEIbHbIE COCTOSHUS MOJIEKYIL.
VpaBuenue [Ipeaunrepa ajist aTOMOB U MOJIEKYIT

Paznenenue 3neKTpOHHOrO M AJIEPHOTO JIBHXKEHUMN

DIIEKTPOHHAs SHEPTHUSI CUCTEMBI DJIIEKTPOHOB

DNEeKTPOHHBIE U OPOUTAIIbHBIC YJHEPTUH MOJIEKYJ C 3aKPBITHIMU 000JI0UYKaMHU

Ob6uranu Xaptpu-doxka

Tema 9. IlpencraBiieHne MOJIEKYJISPHBIX OpOUTAIEli B BH/I€ JIMHEHHBIX KOMOUHALIMA aTOMHBIX

opourtaJeii. Meron CCII, MO JIKAO

1.

o~ N

MonekynspHble 0OUTaIN KakK JTMHEHHbIE KOMOWHAIMKM 0a3MCHBIX (YHKITUH (aTOMHBIX OopOuTanen
3aKpbIThIE 000JOUKHI

OTtkpeITEIE 0007109KH. OTpaHUUYeHHBIN MeToT XapTpu-Doka

OTtkpeIThIe 000709KH. Heorpanuuennsiii Metoa Xaptpu-Poka

Teopema Kynmanca

Tema 10. Kinaccupukanusi KBAHTOBO-XUMHUYECKHX METOA0B U 0a3UCHBLIX HA0OPOB

1
2
3
4.
5
6

OnHosKcrIoHeHInanbHas opoutais CleHTOPOBCKOTO THUIIA
D¢ dexTUBHBIN 3apsia SApa U IKPAHUPOBAHUE FIEKTPOHOB
Penakcamnus opOurtaneit

baszuchbie pynkunu. @ynkunun CiaedTepoBCKOro Tuna
bazucueie pynkunu. @ynkunu 'aycosa tuma

Knaccugukanus 0a3ucHsIx HaOOPOB

Tema 11. D1eKTpPOHHASI KOPPeIALUA

1.
2.
3.

3HayeHue KOPPEALMOHHBIX A3PPEKTOB
Tumnb! kKoppenaunoHHbIX 3 dHexkToB

MeTo1pl yueTa 3JIEKTPOHHON KOppeaunun



4. Koppensuonusie MeTo ibl. KoHpUTrypanmonHoe B3auMo1eHCTBHE
5. KoppemnsauunonHoe B3aumoieiictsue. Meroa TeOpur BO3MYILEHUS
Tema 12. MeToa GpyHKIHMOHAJIA 3JIEKTPOHHOM IJIOTHOCTH
1. OcHoBHBIE MOJOXKEHUS METOJa (YHKIIMOHAIA SJIEKTPOHHOMN TNIOTHOCTH
2. Merox Kona-11Irma
3. KsanTosie meToi51 MonTe Kapia
Tema 13. IToayaMnupuyecKkue KBAHTOBO-XMMHYECKHE MeTO/IbI
1. OcHoBHbIE YepThI MOJIYIMIIUPUUECKOTO METO1a
2. Hynesoe muddepennunansroe nepekpeianue. Meto TITTATT, YTTATT, MIT/IT.
3. Pacmmpennsrit MeTo 1 XTOKKeIs
4. Tlpoctoii MeTos1 XIOKKeIs
5. OTtuiieH, anuia u OyrajueH
Tema 14. CumMeTpHusi M CBOMCTBO MOJIEKY.JI
1. ToueuHsle onepanyu CUMMETPUH
a) BpalleHHe BOKPYT OCU
0) OTpakeHHE B TNIOCKOCTA CHMMETPUH
B) 3epKaJIbHO MMIOBOPOTHOE ITPeoOpa3zoBaHue
T') oIeparuu HUHBEPCUHU
2. ToueuHsle TPYNIBI CAMMETPUHN U UX MIPEICTABICHUS
3. Kimaccudukanusi MOJIEKYISIPHBIX OpOUTAICH IO CHMMETPUH U UX H300paKeHUs

4. Knaccudukanus 3J1eKTPOHHBIX COCTOSHUN M0 CHUMMETPUH

Temal5. KBaHTOBO-XHUMHYECKOE MOIEJIMPOBAHNE KAK METO/ MCCJIe0BAHUS
1. TIpoGneMbl OCYIIECTBICHUS KBAHTOBO-XUMHUYECKUX PACUETOB

2. KBaHTOBO-XMMHUYECKHE IIporpaMmbl

Tema 16. PacueTsl 3JIEKTPOHHOTO CTPOECHHSI M CBOKMCTB ATOMOB M MOJIEKYJI
ATOMBI ¥ MOHBI. THUIIBI CBSI3U AJIEKTPOHOB B aTOMax

Tepmbl aTOMOB

DIEKTPOHHBIE SHEPTUU

OpOuTanbHbIe YHEPTHH

MonekynspHbId HOH BOJIOPOA

['omosinepHbIE MOJIEKYIIBI

Monekyia azora

© N o o~ w DN PF

I'eTeposiiepHbie MOJIEKYJIIbI



9. XapakTepuCcTHUKa COCTOSIHUS aTOMOB B MOJICKYJI€

Tema 17. PeakniuonHasi cnocod0HOCTb
1. Merox noBepXHOCTEN MOTEHIIUAIBLHOU SHEPTUU
2. Merox MHIIEKCOB PEaKIIMOHHOMN CIIOCOOHOCTH

3. Tlapabonmyeckasi MOJIENIb IEPEXOTHOTO COCTOSIHHS M PEAKIUs paJMKaILHOTO OTPBIBA BOJOPOIA

Kpumepuu popmuposanus oyenok (oyenusanus) ycmnoz2o onpoca

VYCTHBIN onpoC SBIJISIETCSI OJTHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHHMI 00ydaromerocs mno Jauc-
uuruinHe « KBanToBas xumust ». Pa3BEpHYTBI OTBET CTylEHTa JOJKEH IPEICTaBISITh COOOM CBSI3HOE,
JIOTUYECKH TOCIIEI0BAaTEIbHOE COOOLIEHUE Ha 33JaHHYI0 TeMY, MOKa3blBaThb €ro YyMEHHE NPHUMEHATH

OTIpeJICIICHUSI.
B pe3ynoemame ycmnoz2o onpoca 3nanus, 00y4aouie2ocsi OUeHUuaromcs no ciedyloueil wKane:
_om)5 oo 6 oann, CTaBUTCS, €CIIU 00YYAIOIIUNCS:

1) moJHO W3NaraeT U3y4eHHbBIN MaTepual, TaéT MPaBUIIbHOE OMPEICTICHHOE KBAHTOBO- XUMHUE-
CKUX MOHSTHI,

2) oOHapy)KUBaeT MOHMMaHHE MaTepualia, MOXeT 000CHOBATh CBOM CYXJICHHUSI, IPUMEHUTh 3Ha-
HUS Ha IPAKTUKE, IPUBECTA HEOOXOMMBIE TIPIMEPHI HE TOJBKO 0 Y4eOHUKY, HO M CAMOCTO-
STEIIEHO COCTABJICHHBIC;

3) wu3iaraet MaTepHual MoCiIe0BaTeIbHO U MPABUIBHO C TOUKU 3PEHHSI HOPM HAYYHOTO U
JUTEPATyPHOTO SI3bIKA.

___om 3004 ___ 6anna, CTaBUTCS, €CIIM 00yJarONTuiics Ta€T OTBET, YIOBICTBOPSIOMINNA TEM Ke
TpeOOBaHUAM, 4YTO U I Oamta «1», Ho momyckaeT 1-2 ommOKH, KOTOPBIE caM K€ UCIIpaBIIseT, U 1-2
HeZou€Ta B coJepKaTeNIbHOM YaCTH KBAHTOBO — XUMHUECKON HAMpaBIE€HHOCTH , MOCIEI0BATEILHOCTU U
SI3BIKOBOM O()OPMIIEHHUHU U3JIaraeMoro.

Om 1 0o 2 oanna, cTaBUTCS, €Cl 0OyJaroOIUiicss 0OHApY)KUBACT 3HAHUE W IOHUMAaHHE
OCHOBHBIX IIOJIOKEHUHN JAaHHOW TE€MBI, HO:

1) wW3naraet Matepua HEMOJHO U JIOMYCKAST HETOYHOCTH B OINPEACICHUH MTOHATHIA;

2) He yMeeT JIOCTATOYHO IITyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOU CYXICHHS U MPHUBECTH

CBOU MPUMEPBHIL;

3) wu3iaraeT MaTepUal HEMoCASI0BATEIbHO U JAOMYCKACT OMUOKHA | B A3BIKOBOM O(OPMIICHUU
M3JIaraeMoro.

0 6annoe, craBuTcs, ecinu oOydaroluiicss oOHapyKMBaeT HE3HAHKUE OOJIBIIeH YaCTH COOTBETCTBY-
IOIIETo pa3jena u3y4yaeMoro Marepuana, J0myckaeT omuOKky B (GOpMyIUPOBKAX KBAHTOBO — XUMHUYECKOU
HAIPaBJICHHOCTH .

bamnbt «5-6  », « 3-4  »,« 1-2  » MOTYT CTaBUTHCSI HE TOJBKO 32 €IMHOBPEMEHHBII
OTBET, HO U 33 PacCcpeIOTOUCHHBIM BO BPEMEHH, T.€. 32 CyMMY OTBETOB, IaHHBIX CTYJICHTOM Ha MPOTSIK e-
HUU 3aHATUS

5.1.2.0cHoBHbBIE MaTepHAJIbI VISl CAMOCTOSITEJILHO padoThl 00y4aloerocsi

(TumoBbIe 3a7a49u)(KOHTpoanpyemble komneTeHunn IK-3)
HepequL THUIIOBBIX 3aJa4 JJIA CaMOCTOSTEILHOM pa6OTBI C(l)OpMPIpOBaH B COOTBCTCTBHHU C TC-

MaTHKOW IPAKTUYECKUX 3aHATUHN MO AUCUUILTMHE «KBaHTOBas XUMUA».

3aoauu

Tema «OpOuTam — BOJTHOBBIEC (PyHKIIMI»

1. Tloyemy nosiBuIacCh KBaHTOBasi MEXaHUKa?

2. Kak onuchIBaroT BOJHOBBIE CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH WJIM MPOCTO BOJIH IO KJlac-
CHUYECKON MexaHuKke?



No ok

8.
9.

10.
11.
12.
13.
14.

Kakue ecTh KOHKpETHbIE SKCIIEPUMEHTAIbHBIC JAaHHbBIE, KOTOPBIE HE OOBSCHIIOTCS KIIACCH-
YEeCKON MEXaHUKOMN ?

Kakoii cMBICIT 17151 SJIEKTPOHOB UMEET BOJIHOBASL (DYHKIIHS COTJIACHO SKCIIEPUMEHTY?

MO3KHO 11 TOBOPUTH O TPAEKTOPUU JIBUKEHUSI FIEKTPOHOB?

B kBaHTOBOI MeXaHHKE FOBOPSIT PO ONEPATOPHI, KAK UX TOHUMATh?

Mo’KHO 711 HalTH 1O CBOMCTBAM OIEPAaTOPOB JiBE (PU3NUECKUE BEIUYUHBI, KOTOPbIE OJIHO-
BPEMEHHO TOYHO H3MepsieTcs?

Kak youpator Bpems B ypaBHenue LlIpenunrepa u npeBpamarh ee B CTalilioHapHoe?
VYpasuenue llIpenunarepa cnpaBemmuBoO YIS TIOOBIX 3JIEKTPOHOB B JIIOO0M aTome?

Kakue ObIBatoT aTOMHBIE OpPOUTAITM U B YEM OHHU PA3INIAIOTCS?

Hackonbko B IpOCTpaHCTBE PaCcTSHYThl aTOMbI OpOUTAIH ?

Kakoii yriioBoii MOMEHT 3JIEKTPOHA aTOMa BOJIOPO/ia CBSI3aH C KBAHTOBBIMH urciaMu | 1 m?
UTto Takoe cruH AeKTpoHa’?

Kax o6o3navaroT Tepm aroma?

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

1. Kak pemaercss snekTpoHHOE cranMoHapHoe ypaBHeHue llpermunrepa /i atoma wim
MOJIEKYJIBL, TJI€ HU OJIUH, @ HECKOJIBKO 3JIEKTPOHOB?

2. ToBopsr, 4to s pacyeTa MOJIEKYJ B KBAHTOBOW XMMUH TIOJIB3YIOTCS METOIOM XapTpu
®okka Pyraana. A 4to Takoe metoa XapTpu?

3. B KBaHTOBOW XUMUH UCIIOJB3YIOT JUISI pacdeTa CTPOCHHUE MOJICKYIT He MeToJT XapTpH, a

Meto XapTpu PoKKa, 4eM OHU OTINYAIOTCA?

Uto Takoe CIEeHTEPOBCKUIA IETEPMUHAHT?

Urto u3 cebdst mpeacrasisier meroq MOJIKO?

Kaxkoii cambrit mpoctoit meton Xaptpu ®okka Pyraana?

Uto u3 cedst nmpeacrapisieT Y-CBsi3u, G-CBS3H?

Kaxk cocuntarb 37€KTpOHHYIO INIOTHOCTh HA aTOMAX U CBS3AX MOJIEKYJ?

Yacto roBopsT: «MOJEKYIsIpHas OpOUTaIb 00JaiaeT cumMmeTpuei». Yto u3 ceds mpen-

© oo N ok

CTaBJIACT MMOHITHE KCUMMETPHSI»?
Tema «Hedmnepuyeckue H MOJyIMIEpHUYECKHE METOIbI pacuyera CTPOEHHUsI MoJie-
KYJI»
1. Ha 4em O0CHOBaHBI HEAMITIEPHUECKUE METOIbI PacyeTa CTPOCHUS MOJICKYIT?
2. Yro Takoe Fuy, S w?
Kak BBITISIIUT BBIPAXKCHUE JJISI DHEPTHH, €CITH UMEEM 3aHSThIC HACTOSIINE MOJICKYIISP-
HbIC OpOMTAITN WIIM MOJICKYJISIpHAsi OpOUTAIIb B BHJC JIMHEWHOW KOMOWHAIIMKM 0a3MCHBIX
GbyHKIMiA?
Kakumu MeToamu mpuOIIKeHHO pemaet ypaBHenue Xaptpu ®okka Pyraana?
Uto u3 ceOst peICTaBIIsAeT BApHAIMOHHBIN MeTO1?
Kak moHnMates MeToa Teopur BO3MYIICHUN ?
Ecnu B Momnekyrne He4eTHOE YHCIIO AJNEKTPOHOB, TO TOBOPAT MPO OTKPHITYIO DIIEKTPOH-
HyI0 00050uKy. Kakoe peraer ypaBHeHUE IS ONpeeNICHHs] CTPOCHUS TaKOW MOJIEKY-
JIBI?
8. Uem HX® oranuaercs OXD?
9. Kak BeIOMparoT 6a3ucHbIe aTOMHBIE (PYHKIIUU TSI HEAMITUPHUECKUX PACUETOB?

w
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10. B yeM npenMyIecTBO UCHOIb30BaHUS B pacyeTax raycCOBbIX (DYHKIHI BMECTO cilenTe-
POBCKHX?



11. Kakue uCroIb3yI0T TayccoBbie Oa3uchl?

12. 3auem HY)XHO YYHUTBIBATh JJIEKTPOHHYIO KOPPETISITHIO?

13. Kakue MeTo/Ipl y4eTa YIUTHIBAIOT AIEKTPOHHYIO KOPPESInio?
14. Meto1 KOHGHUTYPaLIMOHHOTO B3aUMOJICHCTBHSI YTO 3HAUUT?
15. B yem 0coOeHHOCTh MeTOa (DYHKIIMOHAJIA TIOTHOCTH ?

16. Kakue ecTb NOITYIMITUPUIECKUE METOIBI?

17. Yro u3 cebs npeacrasmsier merogq CNDO?

18. Kaxkas BbIrosia B pacuerax MoJieKyn B mpuommxenun HTT?
19. Kak B HAII Beirnsaut ypaBaenue Pyraana?

20. B xakux ciydasx meroq CNDO/2 maet xopoiue pe3yiabTaThi?
21. Yro taxoe merox INDO?

22. Yto u3 cebs npencrasisier metox MINDO/3?

23. Yro u3 cebs mpencrasisier merox MNDO?

24. KakoBO OTHOCHTEIBHOE BpeMsl pacdera OJHOW M TOH K€ MOJIEKYIIBI METOJaMU
CNDO,INDO, MINDO, MNDO u HeaMmupudeckoe METOIbI?

Kpumepuu ¢gpopmuposeanusa oyenok no 3a0anuam 01s camocmoamenabHoul padoomsvl cmyoenma
(munoevle 3a0auu):

«omauunoy (_4 06annoB) - 00yJaroIuiics mokasai rryOOKKe 3HaHHs MaTepralia 1Mo MoCTaBICHHBIM
BOIIPOCaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TaIM3UpoBall HH(MOPMAINIO, n30erast
MIPOCTOTO MOBTOPEHUS MH(POPMAIMU U3 TeKCTa, WH(OpMAIHs IMpea-CTaBlieHa B NepepadOTaHHOM BHJIC.
CB000THO HCTIONB3yeT HEOOX0UMBbIE (DOPMYITBI TIPY PEIICHUH 3a71a4;

«xopouwtoy (3 06a) - 00yJaroMiics TBEPIO 3HACT MaTepHrasl, TPaMOTHO €ro M3jaraer, He JOIyc-
KaeT CyIIECTBEHHBIX HETOYHOCTEH B TPOIECCEe PEIICHNUS 3a/1a4;

«yoosnemeopumenvroy (_2  0Oanna) - 00y-4aroIuiics IMeeT 3HAHUS OCHOBHOT'O Marepuaa 1o Io-
CTaBJICHHBIM BOTIPOCaM, HO HE YCBOWII €r0 JIeTajel, JOIMYCKaeT OTIeIbHbIE HETOYHOCTH TP PEIICHHUH 3a-
ag;

«Heyoosnemeopumenvhoy (MeHee 1  GammoB) — oOydarOIIUNACS JOMYCKAET TPyObIe ONMTHOKH B
OTBETE Ha MOCTABJICHHBIC BONPOCHI U MPH PEIICHUH 331324

5.2. OueHoYHbIe MAaTEPHAJIBI VISl PY0EeKHOT0 KOHTPOIS. Pybedichblii KOHmMpons 0Cy-
MICCTBIACTCA 110 0oJiee WM MEHEE CaMOCTOITEIbLHBIM pasgciiaM — y‘{e6HBIM MOAYJISIM KypcCa U ITPOBOAUT-
CA II0 OKOHYaHWH H3YYCHH MaTCpHajia MOAYJIA B 3apaHEC YCTAaHOBJICHHOC BpEMs. Py6e>Kan?1 KOHTPOJIb
IIPOBOAUTCA C LEJIBIO OIIPEACIICHU KaUuC€CTBA YCBOCHUA MaTCpHralia yqe6Horo MOAYJIA B OCJIOM. B Teuenne
CeMeCTpa MPOBOJUTCS MPU MAKUX KOHMPOJIbHHIX MEPONPUAMUSA NO PAPUKY.

B kauectBe (bOpM py6e>KHoro KOHTPOJII MOKHO HCIIOJIb30BATh TCCTUPOBAHUC (HI/ICBMGHHO@ U1
KOMHLIOTCpHOG), IIPOBCACHUC KOJUIOKBUYMA HJIN KOHTPOJBbHBIX pa60T. Bremonnsembie pa6OTBI JOJDKHBI
XpaHUTBCA Ha Kacbe,upe TCUCHUU y‘IC6HOFO roga u 11o Tpe6OBaHI/II-O MMpCAOCTaBJIATLCS B praBJ'IeHI/IC KOH-
TPpOJId Ka4CCTBaA. Ha py6e>KHI>I€ KOHTPOJIbHBIC MCPONIPUATHA PCKOMCHAYCTCA BBIHOCUTL BECH ITPOrpaMM-
HBII MaTepuai (Bce pasienbl) MO JUCIUTUIAHE.

5.2.1. OueHoYHbIe MATEPUAJIBI JJIsl KOHTPOJbHOI PaGoThl KOHTPOJIHUPYEMble

kommneteHnuu IK-3)

Tunoevie Bapuanmuor konmponvnsix pabom:

Bapuanm 1.

3aoanue 1.

1. Uznyuenue abCONIOTHO YEPHOTO Tea

2. CoOcTBeHHbIC 3HaUeHUS U cCOOCTBeHHbIE PyHKIIMU. Teopema 3



o

el A

3.

Oneparop MOMEHTa UMITYJIbCA

4. Jlokaxwure, uto oneparop d/dX He caMOCOTPsIKEHHBIN

3aoanue 2.

OrnepaTop MOJTHOW SHEPTUH

Pa3nuunble npencTaBieHus onepaTopoB. MaTouHoe MpeICTaBICHUE ONIEpaTopa
I'unioresa Jlyn ne bpoitns

Jlokaxxute, uto omeparop i*d/dX camocomnpsuKeHHBIN
3aoanue 3.

CobcTBeHHbIE 3HAUEHUSI U COOCTBEHHBIE (DYHKIIMH OIlepaTopa

OrnepaTop KMHETHYECKOM SHEPT U

Cratuctuueckoe TOJIKOBaHUE BOJH Jie bpoiis
SBnsiercs mu onepatop d2/dx? camoconpsKeHHBIM?
3aoanue 4.

1.

2.
3.
4

BonnoBasa mexanuka [lIpeaunrepa

OCHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKH

CobcTBeHHbIE 3HAUeHUS U cOOCTBEHHBIE (DYHKIIMH ornepaTtopa. Teopema 4

Jloxaxwure, aro df/dx?=- k*f ynosnerBopser dpynxmam f=cos kX, a Tarxke nuHeiHas KoMOu-

Hanus Buaa f=ci1sin kx+c2cos kx
3aoanue 3.

1.

2.
3.
4

OnepaTop MOMEHTA UMITYJIbCA B CHEPUUECKON CHCTEME KOOPIMHAT
Oneparop MoaHOM SHEPTUU

CoOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIE (DYHKIIMU omieparopa. Teopema 2
Haitaute Matpuily eIMHUYHOTO OnepaTopa

3aoanue 6.

1. Omeparop ummymnbca

2. CoOcTBeHHBIC 3HAUCHHUS U COOCTBEHHBIE (QYHKITMU omnepaTtopa. Teopema 2
3. CamoconpsiKeHHbIE OIIepaTOPhI

4. 3anumute yciaoBus uHGopmupoBaHHOCTH QyHKIHH F(X)

3aoanue’.

1. Yacruua B nojie MOTEHIMATBHBIX CHII

2. CoOcTBeHHbIE 3HauUeHUs U cOOCTBeHHbIE PyHKIIMU onepaTopa. Teopema 1
3. T'apMoHWYECKHIA OCHUILIATOP

4. 3anumuTe YCIOBUS KOMMYTHPOBAHUS JIBYX OTIEpPaTOPOB

3aoanues.

1. Yacruia B KyJTOHOBCKOM IIOJIE Spa

2. VYpasuenue llpenunrepa aias cTallMOHAPHOTO COCTOSIHUS

3. AnmabaTtuueckuil MHBapHAHT B KJIACCHYECKON U KBAHTOBOW MEXaHUKE

4. Yto moHUMAaeETCcs MO TEPMHUHOM «BBIPOKIEHHBIE COOCTBEHHBIE (PYHKIIUN?

3aoanue).
1. TIpsMoyronbHbIM NOTEHIIMATBHBIN Oapbep



2. OnepaTop MOMEHTA UMITYJIbCA
3. Cytb runoressl [Tnanka
4. B ueM 3akiroyaeTcsi CBOMCTBO JMHEHHOCTH U CAMOCOTPSKEHHOCTH OTIEpaTopoB?
3aoanuel 0.
1. Yacrtuua B moTEHIIMATIBLHOU sIME
2. BeposTHOCTh MECTOHAXOXKICHUS MUKPOYACTHIIBI
3. Marpuiisl u CBOMCTBA MATPUI]
4. Kaxoii momxHa ObITh BoaHOBAs hyHKIUs W, 4TOOBI HEKOTOpast GU3MUECKas Xapak-
TepucTtuka L He naBana pa3dpoca 3HaueHun?

Kpumepuu ghopmuposanusn ouenok no KOHmponIbHsIM moyKkam (KOHMPOAbHBIE PAOOMbL; KOJIIOKEUYM)
(__7 GammoB) - cTaBUTCS 3a PabOTY, BBITIOJIHEHHYIO TIOJIHOCTBIO 0€3 OIIMOOK U HEJI0YETOB; 00y4a-
IOIINICS IEMOHCTPUPYET 3HAHUE TEOPETHUECKOTO M MPAKTUUECKOTO MaTepHaa 1Mo TeMe MPaKTHIECKOH pa-
60ThI, pemero 100% 3amauy;
(or 510 6 GaymutoB) — CTaBUTCS 3a PabOTY, BHITOJHEHHYIO IMOJHOCTBIO, HO MTPU HAMYNHU B HEH HE
Ooree oHONM HErpyOO¥ OMMOKKA W OJHOTO HeJodeTa, He OoJjiee Tpex HemaodeToB. OOyJarommiics AeMOH-
CTpPUPYET 3HaHHE TEOPETHUYECKOTO M MPAKTUIECKOTO MaTreprasia Mo TeMe MPAKTUIECKOH paboThI, TOITycKas
HEe3HAYUTEbHBIE HETOYHOCTH TIPU PellieHuH 3aa4, pemieHo 70% 3amaq;
(ot 3 m0 4  Oamna) — cTaBUTCA 3a pabOTy, €CIM OaKalaBp MPaBUIBHO BBIOJIHWIT HE MeHee 2/3
Bcell pabOThI WK JOIMYCTHII HE 0oJiee OJHOM Tpy0oil OITMOKK 1 IBYX HEIOYETOB, HE OoJiee OJHOM Tpy0oit 1
OJTHOM Herpy0Ooi# omunoOku, He OoJiee Tpex HerpyObIX OMMOOK, 0JHON HerpyOoil. OOydJaromuiics 3aTpyIHs-
eTcsl C MPaBUJIBHOM OIIEHKOM MPeIoKEHHOM 3a1auu, JAeT HEMOJHbIN OTBET, peleHo 55% 3amau
(Menee 2  0aioB) — CTaBUTCA 3a pabOTY, €CIIM YKCIIO OITMOOK U HEJIOUETOB MPEBLICKIIO HOPMY ISt
OIIEHKH 3 WJIM TPaBWIHLHO BBIOJHEHO MeHee 2/3 Bcel paboThl. OOyJaronuiics 1aeT HEBEPHYIO OIIEHKY CHTYya-
1y, perreHo meHee 50 % 3amau.

5.2.2.0neHo4HbIe MaTepUAJIbI: TUIIOBBIE TECTOBBIE 32/IaHNS MO JUCUUIITIMHE

«KBanroBasi xumusi» I10JHBIN epedeHb MecmoBblX 3a0aniii nPeoCcmaegiel 6
http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cucrema CTaHAAPTU3UPOBAHHBIX Sa,I[aHI/Iﬁ, IIO3BOJIAIOIIasA aBTOMAaTU3HUPOBATh IMPOLCAYPY
HU3MEpPEHUS YPOBHS 3HAHUN U YMEHUM CTYJIEHTA.
Bbi0epuTe npaBWJIbHbBII 0TBET

Tecm1. OGBEKT KOTOPHIN CPABHOW BEPOSATHOCTHIO UCITYCKAET U MOTJIOMIAET AIEKTPOMAarHUTHOE
U3JTyYCHHE BCEX YaCTOT HA3bIBACTCSI:

a0COJIFOTHO YEPHBIM TEJIOM

a0COJIFOTHO CBETJIBIM TEJIOM

3NIEKTPOMAarHUTHBIM T€HEpaToOpOM

KBaHTOBBIM T€HEPATOPOM

Tecm?2. 3axon Credana-boibliMaHa M03B0JIsI€H ONPEAETUTD:

IUIOIIA/Ib 1101 KPUBBIMHU pacIpeInICHNs HHTEHCUBHOCTH U3ITyUEeHUs

(dbopMy KpUBBIX pacHpeauIeHUs] HHTEHCUBHOCTH U3JTy4eHUs

IUIOTHOCTh SHEPIUU NPUXOISIIeH Ha €TUHHILY HHTepBaia 4acToT

MOIITHOCTh UCIYCKAaHUs B €TUHUYHOM HHTEpBAJIe YacTOT

Tecm3. DHeprus KojiebaHUN aTOMOB MOKET IPUHUMATH!

He JI00bIe 3HaUeHUs, HO TOJBKO KpaTHbIE HEKOTOPOMY HAaMMEHBIIEMY KOJIMUYECTBY SHEPIHH
To0ble OTpULaTeIbHbIE 3HAYCHUS

J00bIE MOJIOKUTEIbHbIE 3HAUCHHUS

HYJIEBbIE 3HAUCHUS


http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1
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Teem4. Onepamop AB odeticmeyem na gpynxyuro max:

CHauaJsio Ha QYHKIIMIO ACHCTBYET onepatop B, 00pa3ys HoByro GpyHkmuto f, Ha KOTOPYyIO 3aTeM JACHCTBYET
onepatop A

CHayaJsio Ha (QYHKIHIO IeHCTBYET onepaTop A, o0pa3ys HOBYIO (YHKIHIO KCH, HA KOTOPYIO 3aTeM
nencTByeT oneparop B

Ka)X[IbIi onieparop JeiicTByeT Ha QyHKIUIO T, a 3aTeM pe3yNbTaThl EPEeyMHOKAOTCS

Ka)X[IbIi omieparop AeicTByeT Ha pyHKIHIO f, a 3aTeM pe3ylbTaThl CKIIAAbIBAKOTCS

d 2
Tecm5. Onepamop dx?

CaMOCOTPSIKEHHBIN
HE YPMUTOB

HE JIMHEEH

HE CaMOCONPSIKCHHBIN

Tecm6. B noJie ieHTpaIbHBIX CHJI OTIEPATOP MOMEHTA UMITYJIbCa SIBIISECTCS:
WHTETPAJIOM JBUKEHUS
SHEpPruer B3auMOICHCTBHS
annabaTUYeCKUM WHBAPHUAHTOM
SHEpPruer OTTAIIKUBAHUS
Tecm?7. UlTtepn u 'epiax Habmr01a7TH:
+: pacuiernyieHue HaJBOE IMy9YKa aTOMOB BOJOPO/Ia, 3aBEIOMO HAXOISAITUXCS B S-COCTOSTHUN
-! pacIleryIeHue HaJBOE MMy4YKa aTOMOB BOJOPOA, 3aBEAOMO HAXOISAIUXCS B P-COCTOSHUU
-! paclleryieHue NOTOKa 3JIEKTPOHOB Ha JiBa IMy4Ka
-1 TudpakuIo MyyKa JEKTPOHOB MPHU MPOXOXKIEHUU KPUCTAJTUIMYECKUX BEILIECTB
Tecm8. CB00OOIHOM HA3BIBAETCS YAaCTULIA:
+: MOTeHIMaJIbHAS SHEPTHs KOTOPOIl B 1000 TOUKE MPOCTPAHCTBA OJAMHAKOBA
-1 TIOJIHASI SHEPTHS KOTOPOU B JIFOOOW TOYKE MPOCTPAHCTBA OJMHAKOBA
- KHHETHYEeCKas SHEPrusi KOTOPOH B JII000H TOUKE OJJMHAKOBA
-! pa3HOCTh MOTEHIMATILHON U KUHETUYECKOM SHEPruil B JIt000M TOUKe MPOCTPaHCTBA OJMHAKOBA
Tecm9. KorddunmentoM otpaxkeHus 0apbepa Ha3bIBa€TCsS OTHOIICHHE BETMYUH TOKOB:
+: OTpaXKEHHOM U MAJAIOIIECH BOTHBI
-: IPOIIEAIICH U MaJarole BOJIHBI
- OTpaXE€HHOM W MPOIIECAIICH BOJTHBI
-: TIPOIIEAIICH U OTPAKEHHOUN BOJIHBI
Tecm10. Ilepexonsl Ha ypoBeHb N=1 00pa3yroT cepuio:
+: Jlaitmana
: bonemepa
-: [Tamena
-: bpekera
-: [lpynna
Tecml1. Ypasuenue llpenunrepa ajs paguaibHOM 4aCTH BOJTHOBON (DYHKIIMH B KYJTOHOBCKOM TOJIE
spa:
h* 1 d (rzd_R)Jr I+ ze’ o o
dr 2ur’

r

dr

-—R=ER

n*1d (I‘Z dR) ze’
.
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2 2 2
n 1 (rzd_R]Jrh |(|+21)R+ze R _ ER
dr 2ur r

2 2 2
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Tecm12. B nione MOTEHIIMATIBHBIX CHJI BEPOSITHOCTh HAWTHU YacTUILy MeXIy I' v r+dr mpu E>0:

+ o(r)dr ~ 4z|Cie™ +Ce ™ “dr

- o(r)dr ~ 4z|C,| e ¥ dr
- o(r)dr ~ 47|Cie™ —C,e 7" “dr

- o(r)dr = 47r|C1|Ze’/1r

Tecm13. Ypasuenue lllpeaunrepa st rapMOHUYECKOTO OCIUIUIATOPA:

n? diw(x)  uW,’
)L )= B

h* dzl//(x) /UWOZ 2
- - =E
e o X v(x)=Ey(x)

Rt dip(x) Wy )
2u  dx? 2

Tecm14. 1In0THOCTH TOKA OTPaKEHHOMN BOJIHBI:

: hk
jo=—(2)Bf
U

. hk
i = (Mol
Y7,



. hk
Jo = (O)A
Y7,

Tecm15. 11pu 0<x<a ypaBHeHue lllpenunrepa as 4acTULbl B IOTEHIIMAIBHOM SIME UMEET BUJL:
n? d?y
2u dx?

Kpumepuu ¢popmupoeanusa oyenoxk no mecmogvim 3a0anuam:

(L3 Oamra) — moydaroT 00ydaroImuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BO-
npocsl. Beimosneno 100 % mpeanokeHHbIX TECTOBBIX BOIPOCOB;

(__mo 3 Gamra) — mosy4aroT 00yJaroniecs ¢ MpaBUIbHBIM KOJHYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot ob1rero o0bemMa 3a1laHHBIX TECTOBBIX BOIIPOCOB;

(__2 0amia) — moay4aroT 0OydaroIMecs ¢ MPaBHIbHBIM KOJHYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 60 —79% oT o611ero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_1 o6amn) — mosy4aroT 00y4aronMecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BO-
npockl — MeHee 40-59 % ot ob1iero o0bema 3a1aHHbIX TECTOBBIX BOIIPOCOB.

5.2.3.01eHO0YHbIE MATEPHAJIBI JIA MPOMEKYTOYHOM aTTecTaluM. [[ensio
NPOMENCYMOUHBIX ammecmayuti o AUCUUILIIMHE SIBJISIETCS] OLIEHKA KaueCTBa OCBOCHUS
JTUCHUILTAHBI 00Y4aloUMUCS.

[IpomexxyTouHas aTrTecTalnus MpeaHa3HaueHa Al OOBEKTUBHOTO MOATBEPKIACHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3ylIbTaTOB OOYYEHHS IMOCJE 3aBEPIICHUS W3Yy4eHHUs MUCHUILIMHBL. OCyIlecTBiIsSeTCs B
KOHIIE CeMecTpa M IMPEACTaBIsSeT cO00M WTOrOBYIO OLIEHKY 3HaHHM mo aucuuiuinHe «YPDA» B Buze
MIPOBEJICHUS IK3aMEHa.

[IpomexxyTouHas arTecTalisi MOXKeT MPOBOJUTHCS B YCTHOM, MUCbMEHHON Qopme, U B popme Te-
cTUpoBaHus. Ha mpoMexyTouHyr0 aTTecTanuio oTBoauTcs 10 30 6anos.

5.2.4.Cnucok BONPOCOB K dK3aMeHY(KOHTpoJaupyemble komneTeHmuu [1K-3)
1. Hpez[MeT KBAaHTOBOM MEXaHMKH MW KBAaHTOBOW XUMUH. OCHOBHEIE 3Tallbl pa3BUTHUA KBAHTOBOM Te€O-

pun.
2. MareMaTu4eckuii anmnapar KBaHTOBOH MEXaHUKHU.
3. OCHOBHBIE MOCTYNNAThl KBAHTOBOI MEXaHHKHU.

4. Omnepatopbl GU3NIECKUX BETUYHH.



OBoJronus cocTosiHui U ypaBHenue llpenunrepa. YpaBHeHHE HENIPEPHIBHOCTU
To4HO pelraeMble 3a1a4U KBAHTOBOM MEXaHUKH.
Bonopoaonono6uerii aToMm.

HpI/I6JII/DK€HHI)IC MCTOAbI PCHICHUS KBAHTOBO-MCXaHUYCCKUX 3aaa4.
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MouJiekyna B IOCTOSSHHOM 3JIEKTPUUYECKOM ¥ MarHUTHBIX MOJISIX.

10. CriuH >1eMeHTapHBIX YaCTHIL M CBSI3aHHBIE C HUIM MarHUTHBIE MOMEHTHI.

11. Cucrema MHOTHX YacTHLI.

12. Cucrema TOXKAECTBEHHBIX YaCTHII.

13. Vpasuenwue Lllpenunarepa st aToMOB U MOJIEKYJI. Pa3jienenne eKTpOHHOTO | SAEPHOTO ABHKEHHS.

14. TloBepXHOCTb MOTEHIMATLHON SHEPTUU.

15. DnekTpoHHOE BOJIHOBOE ypaBHEHHUE.

16. [TocTpoeHre MPUOTIKEHHBIX PENICHUH AJIEKTPOHHOTO BOJHOBOTO YpaBHEHHS Ha OCHOBE BapHallH-
oHHOro npunuumna. OnHo3aeKTpoHHOE npubdamxkenue. Meton Xaprpu-doka

17. IlonsTue o MeToie KOHPUTypaIMOHHOTO B3aUMOJEHCTBHSI. MeTO/1 BaJIEHTHBIX CXEM

18. DnexTpoHHBIE KOHPHUTYpALIUU ¥ TEPMBI ATOMOB

19. YueTr cumMMeTpuu u SIEpHON KOHPHUTYPALIUU TIPH PACCMOTPEHUH YIEKTPOHHOW 3a7a4H.

20. 'mOpuau3anust ¥ TMOPUTHBIE OPOUTAITH.

21. TTomy>mMnupuvecKue METO bl KBAHTOBOM XUMHUH.

22. Knaccuukanuu 3JIEKTPOHHBIX COCTOSIHUM MOJIEKYJI W KiacCH(UKAIUS MOJICKYISIPHBIX OopOuTaseit
10 CUMMETPHH.

23. [IpencraBneHre MOJIEKYJISIpHBIX OopOuTaneil B BUAE JIMHEHHbIX KOMOMHALMHA aTOMHBIX OpOuTalie.

Metona CCII, MO JIKAO.

24. CoBpeMeHHOE MporpaMMHOe o0ecrieueHne KBAHTOBO-XUMUYECKHX PACUETOB.

Kpumepuu ¢popmuposanusa oyenox no npomexcymouHon ammecmayuu:

«omauunoy (306a/10B) — MOIY4arOT 00ydaIOIIMECs, KOTOPbIE CBOOOHO OPHEHTUPYIOTCS B MaTe-
puaiie u oTBedaroT 6e3 3arpyaHeHuil. OOydaromuiicss CHocOOEH K BBIMOJHEHUIO CIIOXKHBIX 3aJ[aHHi, T0-
CTaHOBKE LIeJiel U BhIOOpe myTel ux peanuszaiuu. Pabota BbIoNIHEHA MOTHOCTHIO 0€3 OmMOOK, PErIeHo
100% 3anau;

«xopowo» (256anma) — MoJay4ar0T 00yJaOIIHecs, KOTOPhIE OTHOCUTEIBHO TOJIHO OPUECHTUPYIOT-
csl B MaTepuase, OTBEYAIOT 0e3 3aTpyJHEHH, HOMYCKalT HEe3HAYUTENIbHOE KOJIUYeCTBO omubOok. O0y-
YAOILUIICS CITOCOOEH K BBIMOJHEHUIO CIOKHBIX 3aJaHuii. PaboTa BBINOJHEHA MOJIHOCTHIO, HO UMEIOTCS
He 6osiee 0JTHON Herpy0Ooil olMOKM U OJJTHOTO HefoYeTa, He Oosiee Tpex HeJouyeToB. JlomyckatoTes He3Ha-
YUTEIbHbIE HETOYHOCTH IIPU PELIeHNH 3a/a4, pemeno 70% 3anay;

«ooenemeopumennvrnoy (20 6aIOB) — MOTYYaArOT 0OYJAIOIINECs, Y KOTOPBIX HEIOCTATOYHO BBI-
COK YpOBEHb BJIaJICHUs MaTepHajoM. B mpoiiecce oTBeTa Ha 3K3aMeHe JIOMYCKAIOTCsl OIMOKU U 3aTpya-
HEHMsI MIPU MU3JI0KEeHUH Marepuana. OOyyaromuiicss MpaBUJIBHO BBINOJHUI He MeHee 2/3 Bcel paboTbl
WIN JOMYCTHJI He GoJiee 0JHOM TpyOoit OIMOKK U IBYX HEI0UETOB, He OoJiee 0HOM rpyOoit 1 oHOI He-
rpy0oii omubKku, He OoJiee Tpex HerpyoObIX OIMOOK, 0JHON Herpy0Ooil. OOywaronuiics 3aTpyaHseTcs ¢
MPaBUIILHOM OLICHKOM MPEeJI0KEHHOM 3a/1a4M, I1aeT HEMOJHbINA OTBET, peteHo 55% 3anay;



«Heyoosnemeopumenvro» (_menee 20 6a/UIOB) — MOJIYYalOT 00yUarOIIHUECs], KOTOPBIC OMYCKAIOT
3HauMTeNbHbIC OMKOKU. OOyUaomUics UMEET JIMIb HAaYalbHYIO CTENEHb OPUEHTAIluU B MaTepuaie. B
paboTe yrcio OmuOOK U HEOYETOB MPEBBICHIIO HOPMY ISl OLIEHKH 3 HMJIM MPABUIIBHO BBHITIOJTHEHO MEHEe
2/3 Bceii paboThl. OOyuaronuiics 1aeT HEBEPHYIO OIICHKY CUTYaIuu, perieHo meHee 50% 3amay.

6.MeToanueckue MaTepuaJbl, onpeaejsomye Npouexypbl OlleHUBAHUS
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

MaxkcumanbHast cymma (100 6amioB), Habupaemasi CTyJIEHTOM IO AUCLUILIMHE BKIIOYAET JBE CO-
CTaBIISIOIIHE:

— nepeas cocmaenawas — OIeHKa PETryIsIpHOCTH, CBOCBPEMEHHOCTH W Ka4eCTBA BBITIOJTHEHUS
CTYIACHTOM y4eOHOU pabOThl MO W3YyYCHHIO JAUCIUILIMHBI B TEYCHHE IMEPHOJA M3YYCHHS JUCIUTUTHHBI
(cemecTpa, WJIM HECKOJBKHUX ceMecTpoB) (cymMma — He Oosiee 70 GammoB). banmbl, xapakTepusyromiye
YCIIEBaEMOCTh CTYACHTA 10 TUCHUIUIMHE, HAOUPAIOTCS UM B TEYCHHE BCETO TIEpHO/Ia 0OyUeHHs 3a U3yde-
HHE OTACIIbHBIX TEM U BBITIOJJHCHHUEC OTACIBHBIX BUIOB pa60T.

— emopas cocmasnawas — OIeHKa 3HAHWK CTYJCHTa 10 pe3ysbTaTaM IPOMEXYTOYHOW arTe-
crauuu (He Oosee 30 —OaioB).

Kputepuem onieHkn ypoBHSI c(pOPMHUPOBAHHOCTH KOMIETEHIIMNA B paMKax yueOHOW TUCIUIINHBI
«KBanTOBas xuMus» B V cemecTpe sSBISETCS IK3aMEH.

OO6mmit OaymuT TEKYIIETO M PyOeKHOTO KOHTPOJIS CKJIAIBIBACTCA W3 CIAEAYIOMIMX COCTABIITIOITUX
MIPUIIOKEHHE 2.

Llenvio npomesricymounvix ammecmayuii o JUCUUATUIMHE SBIISIETCS OIIEHKA KaueCTBA OCBOCHHUS
JUCITUTITUHBI 00y4JarOTUMHUCS.

Kpumepuu ouenku kauecmea oceoenusn oucyunaunst (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOpETUIECKOE COZIEPIKAHUE Kypca OCBOEHO I0JI-
HOCTBI0, 03 Mpo0OesIoB, HEOOX0IMMbIE TPAKTUYECKUE HAaBBIKU pabOThI ¢ OCBOCHHBIM MaTepuaaoM cdop-
MHUpOBaHbl. Bce npeaycMoTpeHHble IporpaMMoil 00ydeHus yueOHble 3a/1aHus BBITIOJHEHbBI, KAYeCTBO UX
BBITIOJIHEHUS OLIEHEHO YUCIIOM 0aiioB, OJM3KUM K MakcuMalibHOMY. Ha sK3ameHe CTy/IeHT AeMOHCTpH-
pyeT riyOoKue 3HaHUs MPEeTyCMOTPEHHOT0 IPOTpaMMOii MaTepHana, yMeeT YeTKO, TAKOHUYHO U JIOTHY e-
CKH NIOCIIEIOBATEIbHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6ann06 — TeopeTHIECKOE COAEPKAHNE Kypca OCBOCHO, HEO0-
XOJMMbI€ MTPAKTUUYECKHE HaBBIKU PabOTHI CPOPMUPOBAHBI, BBITIOJHEHHbIE YUeOHbIC 3a/1aHUs COJIEPKaT
He3HauuTelbHbIe OmKOKU. Ha sKx3aMeHe CTyAeHT IEeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (IIpO-
IrPaMMHOT0) MaTepHalia, yMeeT YeTKO, TPaMOTHO, 6€3 CYIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MOCTaB-
JICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6ann106 — TEOPETUUECKOE COACPKAHUE Kypca
OCBOEHO HE MOJIHOCTHIO, HEOOXOAUMbIE MPAKTUUYECKUE HABBIKM PAaOOTHI C(HOPMUPOBAHBI YACTHYHO, BHI-
MOJIHEHHBIE YUeOHbIE 3a/IaHus CoepKaT rpyobie omnOKu. Ha sk3aMeHe CTyJeHT 1eMOHCTpUpPYET 3HaHUe
TOJIBKO OCHOBHOT'O MaTepHalia, OTBETHI COAEpKAT HETOYHOCTH, c1ab0 apryMeHTHPOBaHbI, HApYIIIeHa IMO-
CJIEIOBATENIbHOCTh U3JIOKEHUS MaTepuasa

Ouenka «Heyooenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COACPHKAHUE Kypca
HE OCBOEHO, HEOOXOIUMbIEC MPAKTUUYECKHE HABBIKU pabOThl HE C(HOPMHUPOBAHDI, BBHIIIOJIHEHHBIE YUeOHbBIE
3aJlaHus coJiepKaT rpyObie OMMOKHY, TOTIOTHUTENbHAS CaMOCTOsITeNbHAs padoTa HaJl MaTepralioM Kypca
HE TPUBENET K CYIIECTBEHHOMY IOBBIIIICHUIO KauecTBA BBIMOJHEHUs y4eOHbIX 3amaHuil. Ha sk3amene
CTYIEHT JEMOHCTPUPYET HE3HAHWE 3HAYUTEIBHOM 4YacTH NPOrpaMMHOr0 Marepuana, CYIIECTBEHHbIE
OIIMOKK B OTBETaX Ha BOMPOCH], HEYMEHHE OPHUEHTHPOBATHCS B MaTepuaie, He3HaHWE OCHOBHBIX MOHS-
TUW JUCUUTUTHHBIL.

Tabnuya 7. Pe3ynomamaol oceoenus yueoHoll OUCYUNIURBL, ROOIEdcaujue nposepKe

Pezynomamut 06y- | Koo u naumenosa- | Ocnoenvie nokazamenu ouyenku | Buo oyenounozo
yenus HUe UHOUKAmMOopos pe3yibmamog o0yueHus mamepuana,




(komnemenyuu)

00CMUIICEHUA KOM-
nemenuyuu

obecneuusaroujue
dopmuposanue
KomnemeHnyui

MK-3. Cnocoben
MIPOEKTUPOBATh U
OCYIIECTBIISTh
HAaINpaBJIECHHbIN CHUH-
T€3 HEOPTraHUYECKUX
COCOUHCHHI C I10-
JIC3HBIMH CBOMCTBA-
MH T10]T PYKOBO/I-
CTBOM CIEIHAIHCTA
0oJiee BRICOKOH KBa-
muuKaun

IIK-3.1. 3"aer u mo-
YKET MIPUMEHSTDH Ha
MIPAKTUKE COBPEMEH-
HBIE IKCIIEPUMEH-
TaJbHBIC METOBI IS
YCTaHOBJICHUS CTPYK-
TYpbl HEOpraHu4e-
CKHX COCIMHECHUHN

3HaTh: OCHOBHBIE JKCIIEPUMEH-
TaJIbHBIE METOJIbI TIPUMEHSIEMbIE
JUIL  ONPENENICHHUs] CTPYKTYPHI
HEOPraHWYECKUX COCIMHEHUN
Ymern: KanubOposars npubopsl
JUTSE TIPOBEJICHHMSI JTAOOPATOPHOTO
aHaym3a mpoo (00pasIoB) CHIPHS
u  1nony}adpukaToB;, CTPOUTH
KaJIMOpOBOUYHBIE KPUBbIE
Buasers: HaBBIKAMH PabOTHI HA
nabopatopHoM  00OpyIOBaHUU
JUIL  YCTaHOBJICHUS CTPYKTYPBI
HEOPraHMYECKUX MaTepPHaJIOB

OrneHouHble MaTepH-
aJIbI TSI CAMOCTOSI-
TeNBHOH paboTHI (TH-
TOBBIC 33/1a41 pa3e
5.1.2.); TumoBsie
OIICHOYHBIC MaTepHa-
JIBI JJIS1 YCTHOTO
ompoca (pa3aen
5.1.1););

THUITOBBIC TECTOBBIC
3amanus (pasaen
5.2.2)

MK-3.2. Ciocoben
M3y4yaTh PEaAKIMOH-
HYIO CITOCOOHOCTH
HEOPraHUYECKHUX CO-
€IMHEHHI C TIpUMe-
HEHHUEM THUIIOBBIX
AKCTIEPUMEHTAITbHBIX
W PaCYETHBIX METO-
JIOB

3HaTh: XapaKTEpPUCTUKHU BIIMS-
IOU[ME Ha PEaKIUOHHYIO CIIO-
COOHOCTL XMMHYECKHX COEIH-
HEHHI

Ymerb: [IpoBoauTs rpanxynpos-
KY CPEACTB U3MEPEHHUI; CTPOUTH
rpaayupoOBOYHBIE KpUBbIE (Ta0-
JIUTIBI)

Buiasers: HCIOJIB30BAaHUS KOM-
IBIOTEPHBIX MPOrPaMM M IKCIIE-
PUMEHTAIBHBIX METOJIOB ISl T10-
CTPOCHHUS XUMHUYECKUX M CTe-
peOXuMHUYECKUX (GOpPMYIT  CO-
€IMHEHUH W Jpyrux BUAOB WII-
JFOCTPATUBHOTO MaTepHaa.

OrieHOUHBIE MaTepH-
aJbl U1l CaMOCTOSI-
TENBHOI paboThI (TH-
TIOBBIE 3aJ1a4y pa3/iel
5.1.2.); TwumoBsie
OLIEHOYHbIE MaTepHa-
JIBL JIJISI YCTHOT'O
ompoca (pazaen
5.1.1););

THUIIOBBIE TECTOBBIE
3amaHus (pasaen
5.2.2))

IIK-3.3. Cnocoben
BBIOpATh ONTHMAJIb-
HBIH METOJ CHHTE3a
HEOPraHUYECKHX CO-
eIMHEHUI U METO M-
Ky 00paboTKH Moy-
YEHHBIX PE3YJIbTATOB

3HATh: TEXHOJOTHS HPOU3BOJI-
CTBa HEOPraHWYECKHX COC/IMHE-
HUW; oOopymoBaHue maboparo-
pUHM M TIpaBHJA €ro JKCIUTyaTa-
UH

YMeTh: MOATrOTaBIMBATH
XOIHO€ ChIpbE, OCHOBHBIC U
BCIIOMOTATEJIbHBIC MaTEPUAIIBI C
y4eTOM TpeOOBaHUI  OXpPaHBI
Tpyna

Bianerb: TeXHOIOTHSIMH OIEH-
KU HAayYHO-TIPAKTUYECKON 3HA-
YUMOCTH BHIOPAHHOTO METO/1a
CUHTE3a HEOPTaHUYECKHUX CO-
€IMHEHU N

Huc-

OreHOUHBIE MaTePH-
QJIBI T CAaMOCTOSI-
TENBHOI paboThI (TH-
TIOBBIE 33/1a4H pa3en
5.1.2.); Twumosbie
OLICHOYHBIE MaTepHa-
JIBI J1S1 YCTHOTO
ompoca (pa3zen
5.1.1););

THUITOBBIE TECTOBBIE
3amaHus (pa3gen
5.2.2)
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7. YueOHO-MeTOANYECKOE 00ecneueHne JUCIMIITINHBI

7.1. HopMaTHUBHO-32aKOHOAATEIbHbIEC AKTHI

Mpwka3 Muro6pHaykm Poccum ot 0T 17.07.2017 N 671

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

@enepanbublii 3akoH "OO6 oOpazoBanmu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc_LAW_140174/
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7.4. Tlepponuyeckue u3aaHus

1. ’KypHas HeopraHu4ecKol XUMnN

2. Xypnan «Heopranuueckue MaTepuanb

3. Hayuno-texHunueckuit xxypHain http:// www.ofmg.ru



7.5. IuTepHeT — pecypchl
http://www.gchem.ru/lectures/

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

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

[pu u3yuennn aucuurirael «KBaHTOBas XUMUs», 0Oydarolmuecss 00eCedYeHbl T0CTyoM (yaa-
JIEHHBIN JOCTYIT) K pecypcam:

—  00wue ungpopmayuonnvie, CRPAGOUHLIE U HOUCKOBbLE:

1. CunpaBounas npaBoBas cuctema «["apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBas cucrema «Koucynprant [lmrocy. URL: http://www.

consultant.ru

K COBPDEMEHHbIM npod)eccuouaﬂbubun oazam OamuwIx:

Neni/n HaunmeHoBaHue Kpartkas xapakrepu- | Aapec caii- | Haumeno- | YcaoBus gocryna
3JIeKTPOHHOIO pe- CTHKA Ta BaHHe Op-
cypca raHusa-
M-
BJIajIeJIb-
1a; peKBH-
3UTBI J10-
roBopa
1. 9B/ PI'b DJIEeKTPOHHBIE BEPCHU http://www. OI'bY ABTOpPU30BaHHBIH
885898 NONHbIX TeK- diss.rsl.ru «Poccnii- JOCTYI U3 Ouo-
CTOB AMccepTaumii 1 aBTo- cKast rocy- THOTEKH
pedeparos 113 dorna Poc- JapCTBEH- (k. 112-113)
CHICKOH TOCY/IapCTBEH- Hast BH6-
HOI1 OMOIMoTEeKN THOTEK
(PTb)
Horosop
Ne095/04/0
011
oT
05.02.2023
r.
2. | «Web of Science» | ABTOpHUTETHASsIONINTE- http://www. | Kommanus Hocryn no IP-
(WOS) matrueckas pedeparus- | isiknowledg | Thomson anpecam KbI'Y
HO-OuOIMorpaduueckas e.com/ Reuters
U HayKOMeTpHUUYeCcKast Cy0au-
0a3a JaHHBIX, B KOTOPOM eH3NOH-
WHJICKCUPYIOTCS OKO- HbIii 10T0-
10 12,5 ThIC. )KypHaAJIOB BOP
NeW0S/558
oT
02.04.2018
r.

3. | Sciverse Scopusus- | PedepatBHas v aHanu- N3 naTens- Hoctyn no IP-
JaTenbCcTBa «ONb3€- | TMyecKan 6asa AaHHBbIX, http://www. | ctBO «Else- anpecam KbI'Y
BHp. Hayka u TeXHO- | copepskaluas scopus.com | vier. Hayka

JIOTHI 21.000 peLeH3u- U TEXHOJIO-
PYyEMBbIX KYPHaOoB; rany



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/
http://www.scopus.com/
http://www.scopus.com/

100.000 KHwur; 370

Kontpakr

KHUXHbI cepuit (npo- Ne7E/223
OO0NKALWMXCA U3aa- oT
HUN); 01.02.2023
6,8 MJIH. JOKNa- L.
[0B U3 TPyA0B KOHpe-
peHuuni
Hayunasi yj1ek- Dnexkrponnas oubmuore- | http://elibrar 000 [TonubIii gocTym
TPOHHAasi OMOJIMO- | KA HAYYHBIX ITyOJIUKAIHHA y.ru «HOb»
Teka (HOb PO®U) | - moIHOTEKCTOBBIE BEP-
cuu okosio 4000 uHO-
ctpanHbix ¥ 3900 oTeue-
CTBCHHBIX HAYYHBIX
XKypHaJIOB, pedepaTsl
nyonukanuii 20 TeICSY
JKYPHAJIOB, a TAK)KE OIH-
canus 1,5 MiH. 3apy-
OEKHBIX U POCCUICKUX
JIMCCepTALUH.
2800 poccuickux xKyp-
HaJIOB Ha 0€3BO3ME3THOM
OCHOBE
BazanannbixScien- | HarmonansHas uadop- http://elibrar 000 ABTOPH30BaHHBIN
celndex (PUHL) | marmoHHO- y.ru «H3b» TOCTYII.
aHaJUTUYeCKas CHCTEMa, JInnensu- ITo3Bousser mo-
aKKyMyJHpyomias 6ojee OHHBIN JI0- | TOJHATH H yTOY-
6 MIWIJTMOHOB TyOJTNKa- TOBOD HSTh CBEJICHHS O
I POCCUICKUX aBTO- Scienceln- MyOITUKAIHSIX
POB, a Takke uHpopMa- dexNeSIO- yuenbix KBI'Y,
U0 00 UX IUTHPOBAHUU 741/2023 AMEIOIINXCS B
u3 6osiee 4500 poccuii- 15.03.2023 PUHI]
CKHUX )KYPHAJIOB. r.
OBbC«KoncyabtanT | 13800 n3ganmii no scem | http://www. | OOO «Ilo- | TlonHblil gocTym
CTYJAEHTa» 061aCTAM 3HaHUIA, studmedlib. JUTEXpE- (peructparus 1mo
BKNtoYaeT bonee u cype» IP-anpecam
yem 12000 yue6Hukos u | NtP:/MwWw. | (r.Mocksa) KBI'Y)
y4ebHbIX Nocobuii ana medcollegel | Jorosop
BO 1 CMO, 864 Hanme- ibru | Nel38CJI/0
HOBAHWI KypPHasoB U1 1-2023
917 moHorpadumi. or
13.02.2023
r.

IBC «Jlanb» 'POHHBICBEPCHH KHHUT https://e.lan | OO0 «3BC | TlomHslii gocTyM
BEYIIUX U3JIATEIIbCTB book.com/ | JIAHb» (r. | (perucrparus mo
y4eOHOH 1 Hay4HOIl Ju- CaHKT- IP-anpecam
TepaTypsl (B TOM YHCIIE [TeTepOypr) KBI'Y)
YHHUBEPCHTETCKUX H37a- JloroBop
TEJbCTB), TaK U AIIEK- Ne3E/223
TPOHHBIE BEPCHH MIEPUO- oT
IUYECKUX U3TAHUHN 110 01.02.2023
pa3IMYHBIM 00JIACTSIM r.



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/

3HAHMIA.
8. HanuonanbHas Ob6beanHEHHbIV 3NekK- https://H36.p OI'BY Hocrym ¢ aiek-
3JIEKTPOHHAsA O0M0- | TPOHHbIN KaTanor GpoH- i)} «Poccuii- TPOHHOT'O YHUTAJIb-
auoreka PI'b Jl0B POCCUICKMUX BUB- CKas rocy- HOTrO 3aja Ouo-
JINOTEK, COAEPKALLMiA JIapCTBEH- muotexku KbI'Y
4 331 542 371eKTPOHHbIX Hasi Ouo-
LOKYMEHTOB 06pa3oBa- JHOTCKA»
TeNIbHOro U Hay4yHOro
XapakTepa no pasnunu-
HbIM OTPACAAM 3HaHUN
9. IBC «Aiilludp- | 107831 nmyOnukanwii, B http://iprboo | OOO «Ai#i | TloaHbIit gocTyn
OyKce» T.4.: 19071 — yueOHBIX kshop.ru/ [T Dp (peructparus 1o
u3nanuii, 6746 — Hayu- Menuna» IP-anpecam
HbIX n3aannii, 700 Ko- (r. Capa- KBI'Y)
nexuuii, 343 xypHana TOB)
BAK, 2085 ayauousna- orosop
HUMH. Ne4839/19
oT
01.02.2023
T.
10.| Mexaynapoanas | [ludposas unentuduka- | http://Crossr HIT ABTOPH30BaHHBIN
cucrema 6ubauo- | 1ust 00wexToB (DOI) ef.com «HOUKOH JTOCTYI
rpa¢gu4ecKkmnx cChl- »
Jaok Crossref Jlorosop
NeCRNA-
1060-19ot
07.05.2023
r.
11.| Polpred.com. Ho- | O630p CMU Poccuu u http://polpre 000 Hocryn mo IP-
Boctu. O030p 3apybexps. [lomHbie d.com «ITonmpen anpecam KbI'Y
CMMU. Poccus u TEKCThI + aHAIUTUKAU3 CIIpaBoOyY-
3apyoexbe 600 n3ganuii no 53 ot- HUKU»
pacisam
12.| TIlpe3unentckasi | Bonee 500 000 anek- http://www. ®I'BY ABTOPH30BaHHBIIM
oMoOJIMoOTEKAa HM. TPOHHbIX OOKYMEHTOB MO erib.ru «HpCSI/I- JOCTyI U3 ouo-
b.H. Eabuuna nctopum OTeyecTsa, JICHTCKas JUOTEKHU (ay/I.
pOCCUIACKOW rocyaap- oubmoTe- Ne214)
CTBEHHOCTU, PyCCKOMY ka uM. b.H.
A3bIKY 1 Npasy Enbuunay
(r. CaHKT-
[Tetep-
Oypr)

- KPOME moceo, oﬁylmlowuec;l MO2ynm 60CROJIb306AMbCA npo¢eccu0na.rtbnbmu nouckKosvimu

cucmemamu:

1. Cuyx0a TemaTn4ecKuX TOJKOBBIX cioBapeit http://glossary.ru/
2. Cnoapwu u sHImKIoneauu https://dic.academic.ru/

3. Bukunemus http://ru.wikipedia.org/wiki/



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/
http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

4.CoBpeMeHHbIe IpodeccuoHanbHble 0a3bl JAHHBIX (B TOM YKCIIE MEXIyHapoaHbIe pedepa-
TUBHBIE 0a3bI TAHHBIX HAYYHBIX M3/IaHUI) U HHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI

1
Nature
2
SpringerMaterials
3
JKypHansl n3arenb-
crBa Annual
Reviews
4
JKypHaabsl n3nareinn-
crea Oxford
University Press
5
Iudposoii apxus
JKYPHAJIOB U3/1aTENb-
crBa Roval Society
of Chemistry
6

IlarenTHas Oaza
USPTO

OauH W3 caMbIX CTapblX M aBTOpUTET- JlocTym cBo-
HBIX 00IIeHayYHBIX JKypHanoB. [lyOnukyer GoaHbIH
UCCIICIOBAHMS, MOCBSIIIEHHBIE IITUPOKOMY

KPYT'Yy BOIIPOCOB, B OCHOBHOM €CTECTBEHHO- WWW.hature.
HayuyHo remaruku. C 2005 roma >xypHan com
MyOJUKYET HOJIKACTBI, TJ€ BKpaTIe 00CyX-

JAFOTCS TOCTIDKEHUS HayKd W IyOJuKanuu archive.neico
3a MOCJIETHIOI0 HEEIIO — JIBE. n.ru

Pecypc no-
CTYIICH

o |P-
aapecam
TYCVPa

Springer Materials — 3To camas nonHas 6a3a
JaHHBbIX, OIIMChIBAKOIIaA CBOMCTBA U Xapak-
TEPUCTUKU MaTeprasioB. OHAa aKKyMyJIUpyeT
I/IH(bOpMaIII/IIO U3 TakKuX JUCHUIIJINH, KaK
MarepuangoBesieHue, pusnka, puznyeckas u
HCOPraHn4cCKass XuMHus, MAIIUHOCTPOCHUC

materials.spri
u Jp.

nger.com

SBnsiercss HEKOMMEpPUYECKHM  aKaJeMHYe-

CKAM H3aTeILCTBOM, IEYATAOIIHNM OKOJIO

40 cepuii (KypHaJIOB, €XKETOJHUKOB), MyO-

JUKYIOIAX KPYITHBIE O0030pHBIE CTAThU O
MOCTHIKEHUSAX B OOJIACTM €CTECTBEHHBIX W archive.neico
COLIMANIbHBIX HayK. boisiee monoBuHBI u3 N.rU

ATUX JKYPHAJIOB MMEIOT BBICOYAWIIHKN ypO-

BEHb LUTUPOBAHUS o Mmmakr-

(daktop (Science Citation Index), 3anmmas

MepPBBIE MECTa B CBOUX KaTETOPUAX HAYK.

9TO ITIOJJHOTCKCTOBAsA 6333 JaHHBIX >KypHa-

noB u3natenbcTBa Okcdopackoro yHuUBEp-

cuteta. Pecypc aHIIOS3BIYHBIN, COIAEPHKHUT . .
archive.neico

MaTepI/IaJ'IBI I10 O6H_ICCTBCHHI>IM n FYMaHI/I- n.ru

TapHBIM, CCTCCTBCHHBIM H TCXHUYCCKUM :

HayKaM, HHPOpPMATHKE, MEIUIIUHE, 3APaBO-

OXpAaHEHUIO U 1.

XKypuanet Royal Society of Chemistry —
ABTOPUTETHBIC HAYYHBIC M3JIaHUS, YTO IOJI-
TBEPIKIACTCS MX BBICOKUMH MTOKA3aTEISIMU B
Journal Citation Reports. B kareropuu
«Xumus. MylnbTUIMCIUIUTMHAPHBIE HCCIIe-
JIOBaHUSD) CPEIH MEPBBIX 1O paHry 20 xxyp-
HanoB 6 wusnatorcss Royal Society of
Chemistry. Bce apyrue u3garenscTBa npe-
CTaBJICHBl MEHBIIUM KOJMYECTBOM KYpHa-
708 B Ton-20.

pubs.rsc.org

Ot 6a3bl JaHHBIX NpelHa3HaueHbl IS Uc-
NOJb30BaHMs IIHMPOKOW mmyonmkoi. M3-3a patft.uspto.g
OrpaHu4eHui 000pyAOBaHUS U MPOMYCKHONW OV
CMOCOOHOCTH OHM HE IpeJHa3HaueHbl JUIs


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
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
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://patft.uspto.gov/
http://patft.uspto.gov/

MaccoBOTO CKauMBaHUS JTAHHBIX
USPTO. [Inst mony4deHus JOMOJHUTEIBHON
nHpopmanmu 00 OOBEMHBIX  JIaHHBIX
USPTO, nocerure crpaHully DI€KTPOHHBIE
HPOIYKThI JTAHHBIX.

7.6. Meroauyeckne yKa3aHus 10 NPOBeJeHUI0 Pa3JMYHBbIX YU4eOHBIX 3aHATHH M ca-
MOCTOAATEIbHON PadOThI

VYuyeOnas pabora no aucuuiinHe KBaHTOBas XMMHS COCTOUT M3 KOHTaKTHOW pabOThI (JIEKIHUH,
MIPaKTUYECKHUE 3aHATHS) U CaMOCTOSATENbHON paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMHUHAPCKUX, J1a00-
pPaTOpPHBIX M MPAKTHYECKUX 3aHATUN K OO0IIEeMy KOJMYECTBY YacOB COOTBETCTBYET Yy4e€OHOMY ILIaHY
Hanpasnenus 04.03.01 — Xumus, npoduib «IIpoduns «Heopranmueckas XuMusi 1 XUMUSL KOOpAWHAIU-
OHHBIX COEIUHEHMI», «XHUMHUS OKpYXKAIOUIeH cpelpl, XUMUYEcKasi dKCIepTH3a U dKoJIornyeckas Oes-
OTaCHOCTb.

JIJ1 TOArOTOBKHM K MPAaKTHYECKUM 3aHITHSIM HEOOXOJIMMO PAacCMOTPETh KOHTPOJIbHBIE BOMIPOCHI,
IIpU HEOOXOMMOCTH 0OpaTUTHCS K PEKOMEHAYEMOM JIuTeparype, 3anucarb HEMOHATHbIE MOMEHTHI B BO-
Mpocax JUIsl YSICHEHHUS MX Ha MPEJCTOAIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvl «Keanmoesas xumusa» ona ooyua-
owuxcsa

enb kypca «KBaHTOBas XUMUS» - ABIAETCS HOPMUPOBATH M PACKPHITH CMBICIBI OCHOBHBIX 3aKOHOB U
3HaHWH Y CTYIEHTOB B 00JIACTH KBAaHTOBOH XMMHH, HAyYNUTh CTYICHTOB BUICTh 00JIACTH MPHUMEHEHHUE dTHUX 3aKO-
HOB U 3HaHPII>i, IMOHMUMATh UX NMPUHIUITMAJIBHBIC BO3SMOXKHOCTH ITPpU PCIICHUN KOHKPETHBIX 3a1a4.

[Ipuctynas xk U3y4yeHUIO AUCUUIUIMHBI, 00ydaromeMycsi He0OX0JUMO 03HAKOMHUTBCS C TeMaThye-
CKUM TUTAaHOM 3aHSITUH, CIUCKOM PEKOMEHJIOBAaHHOW y4ueOHOU smteparypbl. CiaeayeT ysCHUTH MOCIEN0-
BaTEJIbHOCTh BHINIOJHEHHS MHINBUYaTbHBIX Y4EOHBIX 3a/1aHUM, 3aHECTH B CBOIO PabOUyI0 TETPaab TEMbI
U CPOKHU MPOBEACHUS CEMHUHApPOB, HAIMCAHUs y4eOHBIX U TBOpUecKUx padoT. [Ipu u3yueHun AucuMIIn-
HbI 00yYaIOLIUECs BBIMOIHAIOT CIEAYIONINE 3alaHus: U3y4al0T PEKOMEHI0BAaHHYIO0 YYEOHYIO U HayYHYIO
JTUTEpPaTypy; MUIIYT KOHTPOJbHBIE pabOThI, TOTOBST JOKJIAIbl U COOOIIEHUS K MPAKTUUECKUM 3aHSTUSM;
BBITIOJIHSIOT CAMOCTOSITETIbHBIE TBOPUYECKUE PAOOTHI, YUaCTBYIOT B BBIIIOJIHEHUU MPAKTUYECKUX 3aJaHHM.
YpoBeHb U TITyOMHA YCBOCHHS IMCHUIUIMHBI 3aBUCAT OT aKTUBHOM M CHCTEMAaTUYECKOM pabOThl Ha JEK-
LUSX, U3YYCHUS PEKOMEHI0BAaHHOM JTUTEPaTypPbl, BBIMOTHEHHS] KOHTPOJIbHBIX MMCbMEHHBIX 3aJaHU

Kypc u3ydaercs Ha JeKUusX, CEMUHapax, U MpPU CaMOCTOATENbHON M MHAMBUIYyaJbHOM paboTe
oOyyaromuxcsa. OOyyaromuiicst Uid IOJHOIO OCBOEHHUS Marepuaia JOJDKEH He MPOIYCKaTh 3aHATUS U
aKTHBHO y4acTBOBaTh B yueOHOM Iporecce. [ MakcuManbHOM 3()(eKTUBHOCTH U3y4eHUsI HE00X0IUMO
IIOCTOSIHHO BECTH KOHCIIEKT JIEKLIMH, 3HaTb PEKOMEHIYEMYIO MPENOJaBaTeNIEM JINTEPATypy, MO3BOJISAIO-
LIYIO JOTOJIHUTD 3HAHUS U JIy4lIe MOArOTOBUTHCS K CEMHUHAPCKUM 3aHATUSM.

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM Ha KaXKAYIO TEMY BbIIEIEHO HEOOXOAMMOE KOJIMYECTBO Ya-
COB IIPAaKTUYECKUX 3aHATHUI, KOTOPbIE MPOBOJATCS B COOTBETCTBUU C BOIIPOCAMH, PEKOMEHIOBAHHBIMU K
U3YUYEHHIO M0 OmpejiesieHHbIM TeMaM. OOyuvaromuecs: TOJDKHBI PEryNIspHO TOTOBUTHCA K CEMHUHAPCKUM
3aHATUSAM U y4acTBOBATh B 00CYXJA€HUU BONPOCoB. IIpu MOArOTOBKE K 3aHATHAM CIIEAYyEeT PYKOBOJICTBO-
BAaTbCsl KOHCIIEKTOM JIEKLMM M PEKOMEHJOBAHHOM JIUTEpAaTypod. TemMaTUYeCKUH IIaH IUCLHUILIIMHBL,
y4eOHO-METOIMUYeCKUEe MaTepHuallbl, a TAKXKe CIIMCOK PEKOMEHJOBAHHON JIMTEPATyphl NPHUBEJICHBI B pabo-
4yel mporpamme

Memoouueckue pekomenoayuu npu pabome HaA0 KOHCHEKMOM 80 6PEMA NPOBEOCHUS IEKUUU


http://www.uspto.gov/products/catalog/index.jsp
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B mporiecce JNEKIMOHHBIX 3aHATHN 1eIecO00pa3HO KOHCIEKTUPOBATh yueOHBIH Mmatepuan. J[is
3TOTO UCIOJIB3YIOTCS OOIINE U YTBEPIMBIIHUECS B IPAKTUKE MPABUIA, U IPUEMbl KOHCTICKTUPOBAHUS JI€K-
107078

KoncrniektupoBanue JIEKUMA BEIETCS B CHEUUAIBHO OTBEACHHOW ISl 3TOrO TETPAAH, KaXKIbIi
JIUCT KOTOPOH JTOJDKEH UMETh MOJIsl, Ha KOTOPBIX JENIal0TCsl TOMETKU U3 PEKOMEHI0BAHHOM JINTEPATYphI,
JOTIOJTHSAIOIIME MaTepHall MPOCIYIIAHHOW JIEKIMH, a TaKXe IMOJAYEpPKUBAIONINE 0COOYI0 BaXKHOCTh TEX
WJTY UHBIX TEOPETUYECKUX MTOJI0OKEHUH.

LenecooOpa3Ho 3amUChIBaTh TEMY U IUIaH JIEKLUH, PEKOMEHIYEMYIO JTUTEPATypy K TeMe. 3arucu
pa3AesioB JIEKUMU JOJDKHBI UMETh 3aroJIOBKH, MOJ3ar0JIOBKH, KpacHble CTpOKHU. [[ns BbIIeNIeHUs pasje-
JIOB, BBIBOJIOB, OIIPE/ICIICHII, OCHOBHBIX HCH MOXKHO HCIIOJIh30BaTh IIBETHBIC KapaHJAIId U (IoMacTe-
pHIL.

Ha3BaHHbI€ B JIEKIIMM CCHUIKA HA TIEPBOMCTOYHUKH HAJO MOMETUTh HA TMOJSAX, YTOOBI MPHU CaMoO-
CTOSITEILHOUM pa0OTe HAWTH U BOHCATh UX. B KOHCIEKTE TOCIOBHO 3aIMMCHIBAIOTCS OMPEEICHUS TTOH -
THUM, KAaTEeTOPHUH U 3aKOHOB. OCTabHOE JOJDKHO OBITH 3aIMCAHO CBOMMH CJIOBAMHU.

KaxxmoMy cTyneHTy He00X0IMMO BBIPA0OTATh M HUCIIOJIB30BATH JAOMYCTUMBIE COKpaIeHNs Haubo-
Jiee paclpoCTpaHEHHBIX TEPMUHOB U TIOHSITHM.

Memoouueckue pekomenoayuu no n0020MOo6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKUE) 3aHATUS — COCTaBHAs 4acTh y4eOHOTO mpoliecca, rpynmnonas Gop-
Ma 3aHATUNA MPU aKTUBHOM YYacTUU CTyAeHTOB. IIpakThueckue 3aHSATHS CHOCOOCTBYIOT YrIIyOJIEHHOMY
M3YYEHHIO HauboJjee CI0XKHBIX MPOoOIeM HayKd M CIy)KaT OCHOBHOHM (OpMOM MOJBEAECHUS UTOTOB Camo-
CTOSITENTbHOU paboThl oOydaromuxcs. Llenbro npakTUyecKux 3aHATUN SBJSETCS yriIyOJieHue U 3aKperuie-
HUE TEOPETUUYECKUX 3HAHHM, MOJYYEHHBIX 00yJaroMMHUCS Ha JIEKIHSIX U B TPOIECCE CAMOCTOSITEIBLHOTO
M3y4YeHUs y4eOHOro marepuana, a, clief0oBaTelbHO, (OPMHpPOBAHHE y HHUX OIpPENEICHHBIX YMEHUN U
HaBBIKOB.

B xozie moAroToBKM K CEMHHAPCKOMY 3aHSATHIO HEOOXOJMMO MPOYMUTATh KOHCHEKT JIEKIUH, U3Y-
YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCS C JOMOJHUTEIBbHON JUTEPaTypOil, BBHIOJHUThH BbIIaHHBIE
MpernoaBaTesieM MpakTUuYeckue 3afanus. [Ipu 3ToM ydecTb peKOMEHJAIMK MpernoaaBaress U TpeboBa-
Hus nporpammbl. JlopabaTeiBaTh CBOM KOHCIHEKT JICKIIUH, Jieflasi B HEM COOTBETCTBYIOIIME 3aIllMCH U3 JIU-
Teparyphbl.

XenarenbHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHITHUSIM IO JUCIHUIUIMHE OJHOBPEMEHHO HC-
M0JIb30BaTh HECKOJIBKO HCTOUYHUKOB, PACKPBIBAIOIINX 33aHHBIE BOIIPOCHI.

Ha nmpaktuyeckux 3aHATHIX 00ydaromuecs y4arcs rpaMOTHO M3Jarath npoosieMbl, CBOOOIHO BbI-
CKa3bIBaTh CBOU MBICIH U CYXXJIEHHUS, PACCMaTPUBAIOT CUTYal[lH, CIIOCOOCTBYIOIINE Pa3BUTHIO Mpodec-
CHOHANIbHOU KoMIleTeHTHOCTH. ClieyeT UMETh B BHJY, YTO MOATOTOBKA K MPAKTUYECKOMY 3aHSTHUIO 3a-
BHUCUT OT (POPMBI, MECTa MPOBEJICHUS CEMHHAPA, KOHKPETHBIX 3aJJaHUi U MOpydeHHUIl. ITO MOXKET ObITh
HamucaHue JI0KIaa, acce, pedepara (¢ mOCIEAYIOIINM UX O0CYXKACHUEM ), KOJUIOKBUYM.

Memoouueckue pekomelmauuu no opzcanusauuu CAMOCHLOAME/IbHOUL pa60Mbl

CamMocrosTenbHas pa60Ta 06yt1a101111/1xc;1 - cnocob AKTHBHOI'0, OCJICHAIIPABJICHHOI'O an06peTe—
HHUA CTYACHTOM HOBBIX IJISI HECT'O 3HAHHHN U YMGHI/Iﬁ 0e3 HCIIOCPCACTBCHHOI'O Y4aCTUS B 3TOM IIpoOLIeCCa
npenonaBaTeneﬁ. IToBrIlICHUE poJin CaMOCTOSITEIILHOMU pa6OTI>I o6y11a10m1/1xc;1 IIpHu IPOBCACHHUHN pa3/Iny-
HBIX BUIOB y‘Ie6HBIX 3aHATUH IMpearoJIaract:

- OIITUMHU3AIIUIO METOJ0B 06yquI/1${, BHCIPCHHUC B yqe6H51171 mponecc HOBBIX TEXHOJIOT U O6y—
YCHU:, MNOBBIIAOIIUX TPOU3BOJUTCIIBHOCTL TPpyda IIPEIIOoAaBaTelIsd, daAKTUBHOC UCIIO0JIb30BAHNC I/IH(1)OpMa—
ITMOHHBIX TeXHOHOFHﬁ, MO3BOJIAIOIIHUX 06yan0meMycsl B y,[[O6HOC AJI1 HETO BpEMs OCBAUBATb y‘le6HHI>i
MaTrepuai;

— IHUPOKOC BHECAPCHUC KOMIIBIOTCPU3HUPOBAHHOTO TCCTUPOBAHUS;



—  COBEPIICHCTBOBAHWE METOJUKHU MPOBEJCHUS MPAKTUK M HAYYHO-HCCIIEI0BATEIbCKON pabOThI
oOyyJaromuxcs, OCKOJIbKY UMEHHO 3TH BUJbI y4eOHOM pabOTHI B TIEPBYIO OYepe/ib TOTOBSIT 00yJarOInX-
Csl K CAMOCTOSITEIIbHOMY BBITIOJIHEHHIO MTPO(ECCHOHANBHBIX 3a/1a4;

—  MOJEPHM3AIMIO CUCTEMBI KypCOBOTO U JUILUIOMHOTO MPOEKTHPOBAHUs, KOTOpPasl JOJDKHA TIO-
BBIIIATH POJIb CTYJIEHTA B MOAOOpE MaTepuala, MOUCKE MyTel perieHus 3a1ad.

CamocrositenpHas paboTa MPUBOJUT CTYACHTA K TOJYYEHUIO HOBOTO 3HAHUS, YHOPSAOYCHUIO U
YIITYOJICHUIO MMEIOIIUXCS 3HAHUH, (POPMHUPOBAHUIO Y HETO TPO(ECCHOHATIBHBIX HAaBBIKOB M yMeHui. Ca-
MOCTOSITENIbHASL Pad0Ta BBHITIOTHSAET PSIT QYHKITUIL:

—  pa3BUBAIOLILYIO;

—  MHPOPMAIMOHHO-00yYaroIyIo;

—  OpPHUEHTHUPYIOIILYIO U CTUMYJIUPYIOLIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCICAOBATCIbCKYIO.

B pamkax Kypca BBIOJHSIOTCS CIEAYIOIINE BUIbI CAMOCTOATEIBHON padOThI:
1. TIIpopaboTka yueOHOrO MaTepuaia (1o KOHCIEKTaM, y4eOHON U Hay4HOH JuTeparype);

2. BrmonHeHHWe pa3HOYPOBHEBBIX 33/1a4 U 33 IaHUM;
3. PaboTa c Tecramu 1 BOIIpocamu AJII CAMOIIPOBEPKH;
4. BpInogHEHNE UTOTOBOW KOHTPOJIHHOM PaOOTHI.

CryneHTaM peKOMEHIYeTCsl C caMOro Hadajla OCBOEHUS Kypca paboTaTh € JIUTEpaTypoil U mpen-
JlaraeMbIMU 33JaHUSMH B OpMeE TIOATOTOBKHU K OUEPEeTHOMY ayAUTOpHOMY 3aHATHIO. [Ipu sTOM akTyanu-
3UPYIOTCS. UMEIOIINECsS 3HAHUS, a TakXkKe co3/laercs 6a3a JJisi YCBOCHMsI HOBOTO MaTrepuasa, BOSHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPbIE CTYJCHT MOJIY4YaeT B ayAUTOPUH.

Heo6xo1muMo 0TMETUTB, UTO HEKOTOPBIE 3aJJaHUs JJISi CAMOCTOSATEIbHON pabOThI [0 KypCy UMEIOT
onpezeneHHyo cnenuduky. [Ipu ocBoeHnn Kypca CTyIEHT MOXKET MOJIb30BaThCsl OMOIMOTEKOH By3a, KO-
TOpasi B MOJIHOM Mepe obecrieueHa COOTBETCTBYIOIIECH JIUTEPATypOil. 3HAYUTENBHYIO MTOMOIIb B MOJIO-
TOBKE K OYEPETHOMY 3aHSATUIO MOXKET OKa3aThb UMEIOLIUICS B y4eOHO-METOAMYECKOM KOMILIEKCE KpaT-
KMl KOHCTIEKT JiIeKIHid. OH K€ MOKET HCIONB30BaThCS U JUIS 3aKPEIUICHUS MOJYYEHHOTO B ayAUTOPHH
Matepuana. CamocrositenbHas paboTa CTYJEHTOB MPEIyCMOTPEeHa y4eOHBIM IJIAHOM M BBHINOJHSETCA B
00s3aTeNbHOM MOpAIKE. 3aJaHus MPEIOKEHbI IO KaXI0H HU3ydaeMoi TeMe U MOTYT TOTOBUTbCS MHIU-
BU]IyaJibHO WK B Tpymie. [Io HeoOX0IMMOCTH CTYAEHT MOXET o0paliaTsCcs 3a KOHCY/IbTAlUEH K MPerno-
naBaTento. BelmonHeHue 3a1anuii KOHTPOJIUPYETCS U OLIEHUBAETCS MPETo1aBaTesieM.

JlJis ycrenrHoro caMOCTOSATEIBHOTO H3YyYeHHUS MaTepuaia CEroJHs HCIOJBb3YIOTCS pa3indHbIe
cpencTBa oOydeHus, cpeid KOTOPhIX 0CO00€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJIOTHH Pa3HOTO
YPOBHS M HAMPABICHHOCTH: IEKTPOHHBIE YUSOHUKU U KypCHI JIEKIHiA, 6a3bl TECTOBBIX 3aJJaHUI U 3a7ady.
DJNEeKTPOHHBIA y4eOHUK MpeCcTaBIsgeT co00M MporpaMMHOE CPEACTBO, NMO3BOJIAIONIEE MPEICTABUTD IS
M3YYEHHUS TEOPETHYECKU MaTepuas, OpraHu30BaTh almpoOHpOBaHKEe, TPEHAXK U CAMOCTOSITENFHYIO TBOP-
YecKylo paboTy, MOMOTarollee CTyIeHTaM U MPEeroIaBaTelNi0 OLEHUTh YPOBEHb 3HAHHUM B OIpeJieIeHHON
TeMaTHKe, a TaKXkKe cojeprkallee HEOOXOIUMYIO CIPaBOYHYIO HH(MOpPMAIMIO. DJIEKTPOHHBIA yueOHMK
MOJKET MHTErpUpOBaTh B ce0€ BO3MOKHOCTH PA3JIUYHBIX MEJArorn4ecKux MporpaMMHBIX CPEJCTB: 00y-
YAIOIIUX MPOTPaMM, CIIPABOYHUKOB, Y4EOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX MIPOTPAMM.

Jlnist ycrenrtHo opraHu3aliyi caMOCTOSTENIbHONW paboThl BCe aKTUBHEE MPUMEHSIIOTCS Pa3HO00-
pas3Hble 00pa3oBaTeNbHbIE pecypchl B ceTH MHTEpHET: CUCTEMbI TECTUPOBAHUS 110 PA3IUYHBIM 00JIacTsM,



BUPTYaJIbHbIE JIEKLIUH, J1TA0OPAaTOPUH, IIPU 3TOM IOJB30BATENI0 JOCTaTOYHO MMETHh KOMIIBIOTEP U MOJ-
KIItoueHue K MIHTepHeTY JUis TOTO, 4TOOBI CBSI3aThCS C MPETOAaBaTeNIeM, PEellaTh BEIYMCIUTEIbHBIC 3a/1a-
YM U [0JIyyaTh 3HaHMs. Mcnosp30BaHuE ceTell yCUIMBAET POJIb CaMOCTOSTENIbHON pabOThl CTyJEHTA U
II03BOJISIET KapMHAJIBHBIM 00pa30M U3MEHUTh METOJUKY IIPETIOIaBaHNU.

CryzneHT MOXKET IoJIydyaTh BCE 3a/laHUsl U METOJIMYECKUE yKa3aHUsS 4epe3 CEpBEp, UTO JIAaeT eMy
BO3MOYHOCTb IIPUBECTU B COOTBETCTBUE JIMUHBIE BO3MOKHOCTH C HEOOXOAMMBIMU JJIsl BBIIIOJIHEHUS pa-
60T Tpyno3arparamu. CTyIeHT UMEET BO3MO>KHOCTh BBITIOJIHATH pabOTy IOMa WM B ayIUTOpPHH. Bob-
1I0€ BOCIIUTATENbHOE U 00pa30BaTeIbHOE 3HAUEHHUE B CAMOCTOSTEIbHOM Y4eOHOM TpyJie CTYJE€HTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30Y)KJAeT U MOAJIEPKUBAET BHUMAHUE M UHTEPEC, MOBBILIACT aKTHB-
HOCTb HaMSITH U MBILIUIEHUS, [TO3BOJIIET CTYIEHTY CBOEBPEMEHHO OOHApYXUTh M YCTPAHUThH JTOMYIICH-
Hbl€ OLIMOKM U HEJOCTAaTKHU, OOBEKTUBHO ONPEICIUTh YPOBEHb CBOMX 3HAHUM, MPAKTUUYECKUX YMEHHM.
CaMoe [OCTYMHOE U TMPOCTOE CPEACTBO CAMOKOHTPOJSI € TNpUMEHEHHEM HH(OpPMalMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHUI - 3TO PsI/i TECTOB «on-line», KOTOphIE MO3BOJISIIOT B PEKUME PEATTEHOTO
BPEMEHH ONPEJEIUTh CBOM YPOBEHb BIIAJCHUS IPEIMETHBIM MaTepUajIoM, BBISIBUTH CBOM OIIMOKU U MO-
JyYUTh PEKOMEHJAIMH [0 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ r1umepamypoii

Bcio nutepaTypy MOKHO pa3/ieiuTh HAa YU€OHUKU U ydeOHbIE MOCOOUs, OPUTMHAIbHBIE HAYYHBIE
MOHOTrpa(HUUecKne UCTOYHUKH, Hay4yHble MyOJUKAIlMK B NEPUOINYECKON nedaTu. 13 HUX MOXKHO Bblje-
JUTH JUTEPATypy OCHOBHYIO (PEKOMEHIyeMYI0), IOTOJHUTEIbHYIO M JUTEpaTypy sl YriayOJIeHHOro
W3YYEHHUS TUCIUIUINHBI.

N3ydeHne TUCHUIUIMHBI CllelyeT HauhHATh ¢ y4eOHHKA, IOCKOJIbKY YUeOHUK — 3TO KHHUTa, B KOTO-
PO U3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUH M0 OMPEACICHHOMY MPEAMETY B COOTBETCTBUU C LIETSAMH U 3a-
nayaMu 00y4eHUsl, yCTaHOBJIIEHHBIMH MPOTrPaMMOM.

[Ipu pabore c nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS Pa3JIMYHbIEC BUIbI YTCHUS, U
KaXKIbI U3 HUX UCIIOJIb3YETCS Ha OMpPEIENICHHBIX ATalmax OCBOCHUS MaTepuara.

IIpeosapumenvHoe uTeHNE HANPABJICHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB M MOUCK
UX 3HAUYEHHUS B CIPABOYHOMI JuTeparype. B uacTHOCTH, Mpy YTEHUH yKa3aHHOU JIUTepaTypbl HEOOXO0IUMO
o poOHEHTITMM 00pa30M aHATM3UPOBATH TIOHITHSI.

Ck603HOe umenue TIPEAINONaraeT MPOYTEHUE MaTepuana OT Havajga A0 KoHia. CKBO3HOE YTEeHHE
JUTEPaTyphl U3 MPUBEIEHHOTO CIUCKA J1aeT BO3MOXHOCTh CTYJIEHTY C(hOPMUPOBATh CBOJ OCHOBHBIX IO-
HATUHN U3 U3y4aeMoil 00acTu ¥ CBOOOIHO BIIAAETh UMHU.

Buvibopounoe — Ha000pOT, UMEET 1ENbIO TIOUCK U 0TOOp MaTepuaia. B pamkax TaHHOTO Kypca BbI-
00pOYHOE YTEHHE, KaK CII0CO0 OCBOEHUS COJEPIKAHUS Kypca, TOJKHO HCIIOIb30BAaThCs MPU MOJATOTOBKE K
MPAKTUYECKUM 3aHSITHIM 110 COOTBETCTBYIOUINM pa3JieiaMm.

Ananumuyeckoe umeHue — 3TO KPUTHUECKUN pa3d0p TEKCTa C MOCIEAYIOUIUM €ro KOHCIEKTHPO-
BaHueM. OCBOEHHE YKa3aHHBIX MMOHATHI OyneT Hanbosee 3pPeKTUBHBIM B TOM Cilydae, €ClIU MPU YTEHUU
TEKCTOB CTYJICHT Oy/eT 3a/1aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3 3TUX BOMPOCOB cPopMynupoBaHa B
®OC B nmepeune BompocoB Jutst codecenoBanus. [lepedyerHp 3TUX BOMPOCOB OTPaHUYEH, MOATOMY Ba)KHO
HE TOJIKO COJIep>KaHHE BOIIPOCOB, HO caM MPUHIIMIT OCBOEHUS JIUTEPATYPhI C TOMOIIBIO BOIIPOCOB K TEK-
CTaM.

Lenbto uzyuaroweco yTeHus SBISETCS TIyOOKOE M BCECTOPOHHEE MOHUMaHKe yueOHOU nHpopMa-
1uu. ECTh HECKOJIBKO MPUEMOB M3YUYaIOIIEro YTCHHUS:

1. Urenune mo anropuTMmy mpezrnoiaraetr pazdouenue mHdopMmanuud Ha OJOKH: Ha3BaHUE; aBTOP;

HCTOYHHUK;, OCHOBHAasA HMACA TCKCTA, q)aKTI/I‘leCKI/Iﬁ MaTepHrall; aHaJIn3 TCKCTa IMYTEM COIIOCTABJICHUA UMC-
HOMUXCA TOYCK 3pCHUSA 10 PACCMATPUBACMBIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nMocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CIeIyIOLUI aJrOpuTMm:
- MEJUIEHHO IPOYUTATh TEKCT, CTApasACh MOHITH CMBICII U3JI0KEHHOTO;

- BBIJICIINTDE KIIFOUYCBBIC CJIIOBA B TCKCTC,



- nmocTaparbCd NMOHATH OCHOBHBIC UJICH, ITIOATCKCT U O6H.[PII>1 3aMBICCJI aBTOpaA.

3. IlpueM Te3upoBaHuUs 3aKitoyaeTcss B (POPMyIMPOBAHUM TE3UCOB B BHUJE TOJOKEHUH, yTBEP-
JKJICHUM, BEIBOJIOB.

K 3TOMy MOXKHO JOOaBHUTH ¥ MHBIE IPUEMBI: TIpUEM pedepupoBaHHs, TPUEM KOMMEHTHPOBAHUSI.

BaxxHo#l cocraBisomie J1000ro COJUIHOIO HAYYHOIO M3JaHMs SBJISETCS CIHCOK JIMTEPaTyphl,
Ha KOTOPYIO cchliaercs aBTop. [Ipu BOSHMKHOBEHMH MHTEpeca K KaKOW-TO 00CyXJaeMoil B TeKCTe Ipo-
OJeme Bcer/ia eCTh BO3MOYKHOCTh 0OpAaTUTHCS K CIIMCKY OTHOCSIICHCS K HEell JinTepaTyphl. B aTom cimydae
BCs po0ieMa Kak Obl pa30MBaeTCs Ha COCTABISIOMINE YaCTH, KAKAAA U3 KOTOPBIX MOXKET U3ydaThbCsl OT-
JETBHO OT Apyrux. [Ipu 3TOM BaXKHO HE TEPATH U3 BUA OOLINI KOHTEKCT U HE IOTPYXaThbCsl YPE3MEPHO B
JIeTaii, IOTOMY YTO TaKUM 00pa30M MOKHO HE YBUJAETH IJIABHOTO.

IToaroToBka K 5K3aMeHY JOJDKHA IMPOBOJUTHCS Ha OCHOBE JICKIIMOHHOIO MaTepHualla, MaTepuasia
MPaKTUYECKUX 3aHATUN C 00s13aTEIbHBIM OOpallleHueM K OCHOBHBIM Y4EOHHMKAM MO KypCy. DTO MMO3BOJIUT
UCKJIIOYUTh OIIMOKHM B MOHUMaHUK MaTepuaiia, oOJIerdYuT ero OCMbICIEHHE, TPOKOMMEHTHPYET MaTepHal
MHOTOYHCIEHHBIMU IPUMEPaMH.

Memoouueckue pekomenoayuu 011 nOO20MOBKU K IK3AMEHY:

Ok3ameH B V-M cemecTpe sBseTcsl (OpMON MTOrOBOTO KOHTPOJIS 3HAHUM U yMeHuiM oOyuaro-
IIUXCS IO TAHHOW JUCHIUTUTMHE, TIOJTYYEHHBIX Ha JICKIHAX, PAKTUYCCKUX 3aHATHIX U B TPOIIECCE CaMO-
CTOSITeNbHOU paboThl. OCHOBOM /ISl OompesieNieHUs] OLIEHKU CIY)KUT YPOBEHb YCBOEHHUS 00YydarolMMHUCA
MaTtepuaina, MpelycCMOTPEHHOIO JaHHOU pabouell mporpammoil K sk3ameHy NOmMycKaroTCs CTYIEHTHI,
HaOpaBmue 36 u OoJsiee 6AJUIOB MO UTOTAM TEKYILErO U MPOMEXKYTOYHOro KOHTposs. Ha sk3amene cry-
JICHT MOKeT Ha0path oT 15 1o 30 6amios.

B nepuoa moAroToBKM K 3K3aMeHY 00y4aromuecss BHOBb 00paIaroTcs K y4eOHO-METOMIECKOMY
MaTepHually U 3aKperIsioT IPOMEXYTOUHbIE 3HAHUS.

IToaroroBka oOyuaromerocs K 3k3aMeHy BKJIIOYAET TPH dTamna:

— caMmocTosTeNIbHas paboTa B TEYEHUE CEMECTPA;

— HENOCPCACTBCHHAA IMOATIOTOBKA B IHH, NIPEAIICCTBYIOINNEC 3K3aMCHY 110 TEMaM Kypca,
— IIOATOTOBKA K OTBE€TY Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI.

[Ipu moaroToBKe K 9K3aMeHy OOy4aromumMmcs 11eJIeco00pa3Ho UCI0JIb30BaTh MaTEpHUAaIbl JEKIUH,
y4e0HO-METOAMYECKUE KOMIUIEKCh, HOpPMATHUBHBIE JOKYMEHThI, OCHOBHYIO M JIOMOJIHUTEIbHYIO JIUTEpa-
TYpYy.

Ha sx3amen BbIHOCHTCSI MaTepuan B 00beMe, MPeayCMOTPEHHOM pabouei mporpaMMoil yueOHOM
JTUCIMILTAHBI 32 ceMeCTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / YCTHOM hopme.

[Ipu mpoBeneHuu SK3aMeHa B MUCbMEHHOM (YCTHOM) dopme, BeAyIIHi MpernogaBaTellb COCTaBIs-
€T SK3aMEHAIIMOHHBIE OUIIETHI, KOTOPBIE BKIIOYAIOT B CeOsl: TECTOBBIC 3a/IaHUS; TEOPETUUECKUE 3a/IaHUS;
3amaun Uiy curyaruu. QopMynupoBKa TEOPETHUECKUX 3a/laHusl COBMAAaeT ¢ (OPMYIUPOBKON MepeyHs
9K3aMEHALIMOHHBIX BOIPOCOB, JOBEIEHHBIX O CBEACHUSA OOY4YaIOUIMXCS HaKaHyHE 3K3aMEHAIMOHHOMN
ceccun. CoJiepskaHue BOTIPOCOB OJHOTO OWiIeTa OTHOCHUTCS K Pa3NUYHBIM pa3iesiaM MPOrpaMMBbI C TEM,
9TOOBI 0OJIEe TTOTHO OXBATUTh MaTepHall y4eOHOM TUCIUTUTHHBIL.

B ayautopum, rae mpoBOIUTCS YCTHBIM K3aMeH, JOJDKHO OJHOBPEMEHHO HAaXOJUThCS He Ooee
IIECTH CTYJIEHTOB Ha OJHOTO IMpernoaBaTelis, MPUHUMAIOIIETo Sk3aMeH. Ha moarotoBky oTBera Ha Ouier
Ha 7K3amMeHe oTBOoAUTCS 40 MUHYT.

Ipu mpoBeieHNH MICBEMEHHOTO SK3aMeHa Ha padoTy OTBOIMTHCS 60 MUHYT.

Pezynbrar yeTHOrO (MMCHbMEHHOTO) 3K3aMeHa BHIPKACTCS OL[CHKAMM:

Ouenka «omnuunon—om 91 0o 100 6annoe — TeopeTUIECKOE CONIEPKaHIe Kypca OCBOSHO MOTHOCTBEO, O3
TPOOETIOB, HEOOXOAMMBIE MPAKTUYECKUE HABBIKK PA0OTHI C OCBOSHHBIM MaTeprasioM chopMupoBaHbL. Bee mpey-
CMOTpPEHHBIE ITPOrPaMMOIi 00yUIeHHS yIeOHBIE 3aTaHHS BBITOIHEHBI, KAYECTBO MX BBITTOHEHHSI OLIEHEHO YHCIIOM



0asIoB, ONMM3KMM K MakcUMaTbHOMY. Ha sk3aMeHe CTy/IeHT IeMOHCTPUPYET MTYOOKHE 3HAHUS TTPETYCMOTPEHHOTO
TPOrpaMMOI MaTepraa, yMeeT YETKO, JJAKOHUYHO 1 JIOTHYECKH TTOCIIEIOBATENIHO OTBEYATh Ha TIOCTaBIICHHBIE BO-
TIPOCHL.

Ouenka «xopouio» —om 81 0o 90 b6annee — reopeTyecKoe CoJiepkKaHrue Kypca OCBOEHO, HEOOXO0TUMbIE
MPAKTUYECKUE HABBIKK palbOThI C(HOPMUPOBAHBL, BBIIOJTHEHHBIC YUeOHBIC 3a/1aHHSI COJICPKaT He3HAUNTEIBHBIC OIINO-
ki1. Ha sK3amMeHe cTyieHT JeMOHCTPUpYET TBEPIOE 3HAHKSI OCHOBHOTO (IIPOrPaMMHOI0) MarepHara, yMeeT YeTKO,
IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeoOpeTUUECKOE COACpPKAHUE Kypca
OCBOCHO HE IMOJIHOCTHIO, HEOOXOMMBIE MPAKTUYCCKAE HABBIKH Pa0OThI C(HOPMUPOBAHBI YAaCTHYHO, BHI-
MIOJTHEHHBIE YUeOHbIC 3alaHusl CoiepKaTt rpyosie ommoOku. Ha sx3aMeHe cTyJeHT JeMOHCTPUPYET 3HaHUE
TOJILKO OCHOBHOTO MaTepHaia, OTBETHI COJIEPKAT HETOYHOCTH, C1a00 apryMEHTHUPOBAHbI, HApyIIeHa MO-
CIIEZIOBATEIILHOCTh M3JIOKEHUS MaTepraa

Ouyenka «HeyooenemeopumenvbHo» — om 36 00 60 6ann1oe — TeOPETUUECKOE COACPIKAHUE Kypca
HE OCBOEHO, HEOOXOIUMbIE MPAKTUUECKUE HABBIKU padOThl HE c(HOPMHUPOBAHbI, BBHIIIOJIHEHHBIE yUEOHbIE
3aJJaHus COJIepKAT rpyObie OMMOKH, TOTIOJHUTENFHAST CAMOCTOsTeNIbHAS padoTa HaJl MaTepHalIOM Kypca
HE TIPUBEJIET K CYIIECTBEHHOMY ITOBBIIIICHHIO KaueCTBA BBIMOJHCHUS y4eOHBIX 3amaHui. Ha sk3amene
CTYIEHT AEMOHCTPHpPYET HE3HAaHWE 3HAYUTEIHHONW YacTH MPOTPaMMHOTO MaTepuala, CYIIECTBEHHBIE
OIMMOKK B OTBETaX Ha BOMPOCH], HCYMECHHE OPHUCHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX IMOHS-
THH TACIAILINHEI

8. MarepuajibHO-TeXHHYECKOE OOecneyeHne JUCIUIIUHbI

8.1. Tpe6oBaHUA K MATEPUAIHLHO-TEXHUYECKOMY 00eCIeYeHHI0

Jnst peanuzanum  paboueld TPOrpamMMbl  TUCHUIUIMHBI HMMEIOTCS CHEIUAIbHBIC TOMEIICHUS s
IIPOBCACHUA 3aHATHI JCKOUOHHOTO W CEMHUHApPCKOIO THIIA, TPYINIIOBBIX W HHAWBUAYAJIBHBIX
KOHCYJbTAIMK, TEKYHIEro KOHTPOJS W MPOMEKYTOUHOM aTTeCTalluM, a TaKXE IOMEIICHHUS s
CaMOCTOSITEIPHOW pabOThl M TIOMEIICHUs] Il XpaHCHHUS M TPO(PHIAKTHYECKOTO OOCTYKUBAHHS
obopynoBanus. CrenuaabHble TIOMEIICHHWS YKOMIUIEKTOBAHBI CHCIHAIU3UPOBAHHOW MeEOeTpl0 |
TEXHUYCCKUMH CpeACTBAa OOYUCHHMs, CIHYKAIlUMH JUIs TIpPEeACTaBICHHS HWHGOpMAMKU  OOJIbIION
ayJUTOPHH.

L[J'Iﬂ IIPpOBCACHUA 3aHATHH JICKIIMOHHOTO THUIIA HWMEIOTCS JACMOHCTPAIMOHHOC O60py,I[OBaHI/Ie u
y‘le6HO-HarJI5[,Z[HBIe nocobus. Ilo JUCHUITIIINHE «KBanToBass XuUMHUS» HMEIOTCSI Mnpe3CeHTauun 110
OTACJIBHBIM TEMaM KypcCa, ITO3BOJIAIOMIUC HauooJee 3(1)(1)6KTI/IBHO OCBOUTH Hpe,[[CTaBJ'IeHHHﬁ y‘le6HbII>'I
MaTtcpual.

HpI/I IIpOBCACHUU 3aHATHMN JIeKI_II/IOHHOFO/ CCMHHAPCKOI'0 TUIIA 3aHATUHN HCIOJIB3YROTCS:
JIUUEH3UOHHOE NPOZPAMMHOE 00ecneyeHue:

Ilepeuennb auneH3MOHHOT0 mporpammuoro odecneyennss KbI'Y 2023

Cpoxk neii-
Ne HanmenoBanmue NpOrpamMMmBbl, PaBo Hc- Crtpana npouc- CTBHS NPO- Kou-Bo
N0JIb30BAHUS KOTOPO# NMpeIocTaBIsIeTCsl XOK-TeHUS rpaM-MHOI0
o0ecneyeHus

JIutieH3ust Ha MPOrpaMMHOE 0OecTIeueHIe
CPE/ICTB aHTHBUPYCHOM 3aIllUThI
Kaspersky Endpoint Security ms 6usneca | Poccuiickas ®e-

L - Cranmaptaeriit Russian Edition. 1000- Jeparyst 12 mecsmen 1300
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)

2 JIuneH3us Ha 0HCHOE MPOTPaMMHOE Poccuiickas @e- BecCpOTHO 1300

oOecrieyeHue Jieparust




MoiiO¢puc CrangapTHbII
JluueH3us Ha IPOrpaMMHOE 0OecTieueHre
JUTSI IOMCKA 3aMMCTBOBAHUN B TEKCTOBBIX .
. Poccniickas ®e-
3. JOKYMEHTaX pacripoCTpaHEHHBIX opMa- 12 mecsiiieB 1
Jieparus
TOB
Antumnaruat BY3 (2000 nmpoBepok)
JInnen3us Ha yueOHYI0 CUCTEMY aBTOMa- .
" yacony Y Poccuiickas @e-
4. TU3upoBaHHoro npoexkrtuposanus (CAIIP) 12 mecsneB 8
Jieparus
«"pauusiy
CRM-cncrema Poccniickasg ®e-
o. [Iporpamma myist 9BM "1C-butpuxkc: 12 mecsneB 19
o " Acpanud
VYupasnenue caiftoM". Jlunensus Crapt
[IpaBa Ha nmporpamMHOe oOecreueHue
YHUBEpCalIbHasi CUCTEMA ISl BCECTOPOH-
HEro CTaTUCTHYECKOTO aHaJIh3a ¥ BU3YaJlH-
3anun JaHaeix Ha 500 mojab3oBaTenei.
6. . . . . CIIA 12 MmecsreB 1
Statistica Ultimate Academic for Windows H
10 Russian/13 English na 500 mons30Bare-
neii Jlokanbras Bepcust (Named User) To-
JOBast JINIECH3US
[IpaBa Ha mporpammMHOe oOecredeHue
CPENCTBO pa3pabOTKH
7. . CIIA 12 mecsreB 34
Embarcadero RAD Studio Concurent Aca- H
demic Edition 1Year Term License
IIpaBa Ha mporpaMMHOE oOecIeUeHUE IS .
P porp A Poccniickasa Pe-
8. pabotsl ¢ PDF-mokymenTamu. DALl 12 mecsieB 15
ABBYY FineReader 15 Business fiepan
[IpaBa Ha nmporpamMmMHOe oOecrieueHue JIst
BEJIEHUS OYXTraJTEPCKOr0 U HAJIOTOBOTO .
: yX p Poccniickasa Pe-
9. ydera 12 mecsieB 16
i Jieparys
1C:byxrantepus rocyaapCTBEHHOTO yupe-
xaenus 8 [IPOD. DnekTpoHHas NOCTaBKa
JlunieH3us Ha TPOrPaMMHOE CPEACTBO-
BHACOPEIAKTO Poccniickasa Pe-
10. A P . 0eccpovHO 70
Movavi sugeopenakrop 15 SE Academic Jieparys
Edition
JlunieH3us Ha IPOTPaMMHOE CPEICTBO IS
3amucH (3axBaTa) BUAEO C DKpaHa Poccuiickas ®e-
11. .( ) B p . 0eccpovHO 70
Movavi Screen Capture Pro (Movavi Jieparys
Screen Recorder)
ITnardopma mi1s mpoBeaeHUsI BEOUHAPOB Poccuiickasa Pe-
12. (b pMa 2t PoBell p 12 mecsues 1
Vuebinar Jieparvst
HToro o0mmii pazmep JMLIEH3MOHHOT0 BO3HATPAKICHUS:

8.2 Oco0eHHOCTH peaM3alui JUCHUIVIMHBI JJIsi MHBAJM/I0B M JIUI[ ¢ OTPaHU-

YCHHbBIMHA BO3MOKHOCTAMMU 310POBbA



JU1g CTyIE€HTOB C OrpaHMYEHHBIMM BO3MOXHOCTSIMU 3JJ0POBbsI CO3/IaHbl CHEUAJIbHBIE YCIOBUS
IUIsL TIOJTydeHHsT 00pa3oBaHMsl. B 1ensx JA0CTYyMHOCTH MOJydeHHs BBICHIETO0 0Opa3oBaHMs 1O 00pa3oBa-
TEJIbHBIM MpPOrpaMMaM HMHBAJIUAAMH U JIMIIAMHU C OTPAHUYECHHBIMU BO3MOKHOCTSAMHM 3/I0POBbSI YHUBEPCHU-
TETOM 00eCIeunBaeTCs:

1. AnpTepHaTuBHAs Bepcusl 0(OUIIMATBHOTO caiiTa B ceTu «MHTepHEeT» IS CITa00BHISAIINX;

2. JInst vHBaNMMOB € HApYLIEHUSAMU 3peHHus (C1a00BUASILNE, CIICIBIE)

- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIECTO 00yJalomeMycss HEOOX0JUMYIO TOMOIIIb, TyOIHpOBa-
HHUE BCIIYX CIIPABOYHON WH(POPMALUU O PACHUCAHUU y4eOHBIX 3aHATUH; HAINYAE CPEICTB IS YCUIICHHS
OCTaTOYHOTO 3pEeHUs, OpalIeBCKOW KOMITBIOTEPHOU TEXHHMKH, BUICOYBEIUUYHUTENICH, MIPOrpaMM HEBHU3Y-
QJIBHOT'O JIOCTyNa K MH(OPMAalLUU, IPOrpaMM-CUHTE3aTOPOB PEUYH U JIPYTHX TEXHUUECKUX CPEACTB IpHe-
Ma-Tiepeiaun ydeOHoi HH(pOpMAaIUY B TOCTYIHBIX (hopMax sl CTyJICHTOB C HAPYIICHUSMH 3PEHUS;

- 33/1aHU JUISI BHITIOJTHEHUS HAa SK3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- MMCbMEHHBIE 33/1aHUS BBINIOJIHSIOTCS Ha Oymare, HaIMKTOBBIBAIOTCS ACCUCTEHTY 00Yy4aroIuMCs;

3.JIns1 UHBAJIMJOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS 1O CIIyXy (ciadocibliia-
uue, Tiyxue):

- Ha 3a4eTe/PK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIMM CTY/IEHTY HEOOXOAUMYIO TEXHU-
YEeCKYI0 IOMOIIb C Y4€TOM MHAWBHIyalbHBIX OCOOEHHOCTEHN (OH MOMOTraeT 3aHsTh paboyee MecTo, nepe-
JIBUTATHCA, IPOUYUTATh U OPOPMUTH 3aJaHKUE, B TOM YUCJIE 3aMMChIBAs MO IUKTOBKY);

- 3a4€T/79K3aMeH NMPOBOIUTCS B MMCbMEHHOU (opMme;

4. Jlnst MTHBAJIUAOB M JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 370POBbS, HMEIONTUX HAPYIICHUS
OTIOPHO-ABUraTEIbHOTO amiapaTa, Co3JaHbl MaTepHabHO-TEXHUUYECKHE YCIOBHUSI 00ECIeunBaloIUe BO3-
MO>KHOCTh O€CIIPENsITCTBEHHOTO JOCTYIa 00yJaronuxcs B yueOHbIe TOMEIIeHUs], 00bEKTY MUTaHUs, Tya-
JIETHBIE U JIPyrye MOMEIEeHNs] YHUBEPCUTETA, a TaKKe MPeObIBaHNS B YKa3aHHBIX TOMENICHUSX (HaIn4Ke
pacIIUpEeHHBIX IBEPHBIX MPOEMOB, HOPYYHEHN U IPpyTUX MPUCITIOCOOIECHUN).

- MMCHbMEHHBIE 3aJJaHUS BBINOJHSAIOTCS HAa KOMIIBIOTEPE CO CIEUNUATU3UPOBAHHBIM MPOrPAMMHBIM
obecrieueHreM MM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 ’KEeJIaHUIO CTYACHTAa YK3aMEH MPOBOIUTCS B YCTHOU hopme.

OOyyaromuecs M3 YUCla JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0pPOBbsI OOECIeueHbl 3JIeK-
TPOHHBIMH 00pa30BaTeIbLHBIMU pecypcamMu B (hopMax, aAalTHPOBAHHBIX K OTPAHUUYECHUSM UX 370POBbSL.



Ipunoxkenue 1
JUCT UBMEHEHUHA (JOMMOJHEHUN)

B pabouyro MporpamMmy 1o JUcHUIuIrHe «KBaHTOBas XHMMUSD) TI0 HAITPABJICHHIO
noarotoBku 04.03.01 —Xwumust; [podune Xumus okpyKaromei cpeibl, XUMHYecKast SKCIIepTH3a |
aKkosiorudeckas 6ezonacHocts Ha 2023-2024 y4eOHbIii o1

Hepeqenb BHOCHMBbIX

Nen/m daement (mynxr) PIIT H3MEHEeHU (JI0MOJIHEeHUil)

IIpumeyanue

OO6cyxaeHa u pekoMeHI0BaHa Ha 3acefanuu kadenpsl Heopranuueckoit u gpusnye-
CKOW XMMHH MPOTOKOT Ne or" " 2023r.

3aBeayronuii kadeapoi /[ X.B.Kymxos /




Ipunoxenue 2

Pacnpenesienne 0a/1710B TeKyIero U pyoe:KHOro KOHTPOJIA (Ha ycmMompenue

asmopa)
Non Buo konmponn Cymma bannos
/n Obwasn cymma | 1-a1 mouka 2-1 mouka | 3-1 mouka
1 Hocewenue 3anamuii 0o 10 bannos 00 3 0. 00 30. 0o 4o.
4 Texywuit KoHmpo.iv: 0o 30 6annos 00 10 6. 00 106. 00 10 6.
Tpaxmuueckue 3auamusi om () 0018 6. om (000606. | om0oo66.| om00do 6 6.
Buvinonnenue camocmosmenvuvix  3a0anuil
(pewenue 3adau )
om () 00126. om00046.|om00o46 |om0odo46
3 Pybesrcnbtit Konmpons 00 30 6annoe 0o 10 6. oo 10 6. oo 10 6.
TECTUPOBAHHE ot 0- 10 96. ot 0- 10 36. | ot 0- 5o 36. | ot 0- 10 30.
KOJIZIOKBUYM ot 0 10 216. 0or0m076.| or0m076.| or0m076.
Hmozo cymma mexywezo u pyoeicrnozo
KOHmMpOna 0o 706annos 00 236. 00 236 00 246
OIleHKA «yI0BJIETBOPHTEILHOY
He meHee 36 0. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
OI[EHKA «XOPOI0» menee 70 0.
(51-69 6.) meHee 23 6 | meHee 23 6 | MeHnee 246
OIIEHKA «OTJIHYHO
He menee 70 0. He MeHee 23 | He MeHee 23 HE MeHee

0.

0

246




IlIkana oyenueanus nAanUPYemMvlX pe3yibmamos 00yuenus

Texyumii u py0e:KHbIII KOHTPOJIb

IIpuioxenne 3

Cemectp HIkana oueHUBaHUA
0-35 6as10B 36-50 6ann0B 51-60 6annoB 61-70 6annoB
Bropoii YactuuHoe nocenienue ayauTopHelx | [lomHoe wim wactuynoe mnoceuieHue | ITomHoe ninm yactuuHoe nocee- | [TonHoe IIOCELIEHUE
3aHATUI. HeyOBIIETBOPUTENBHOE BhI- | ayIUTOPHBIX 3aHATHN. UacTU4HOE BBI- | HUE AYAUTOPHBIX 3aHATHM. AyIUTOPHBIX 3aHATUN.
MOJTHEHHWE JioMaliHero 3afanus. 1lno- | monnenne pomammHero 3aganus. Ya- | [lomHoe BeimonHeHue nomainHe- | [lonHoe BhIMoONHEHHE H0-
Xasd IIOATrOTOBKAa K OaJUIbHO- | CTUYHOE BBIITOIHEHNE Sa)Z[aHI/Iﬁ JUIA Ca- | TO 3aJaHus. MalllHETO 3aJaaHusd. Bri-
pEUTHHTOBEIM  MeporpusTusiM. CTy- | MOCTOSTENIbHOM paboThl, TECTOBBIX 3a- | BelMoiHeHWe 3ajaHuid JUIsi caMo- | TIOJIHEHWe 3aJaHuil  Juis
JICHT HE JIOMYyCKAeTCs K MPOMEXYTOU- | TaHWM, OTBETHl Ha KOJJIOKBHYME Ha | CTOSATENbHOM pPabOThI, TECTOBBIX | CAMOCTOSTENHHOW pabo-
HOM aTTecTalnu OLIEHKY «YIIOBJIETBOPUTEIHHO. 3a/laHu#, OTBETHl HAa KOJJIOKBHY- | TBI, TECTOBBIX 3aJaHHU,
Me Ha OIIEHKY «XOpOIIO». OTBETHl HAa KOJIOKBHYME
Ha OIEHKY «OTIMYHOY.
IIpomeskyTOoUHas1 aTTecTALMS
Cemectp IlIxama oreHUBaHUS
HeynoBnerBopurenbHO Y 10BIE€TBOPUTEIBHO Xoporio OTan9IHO
(36-60 GamtoB) (61-80 GatoB) (81-90 GamoB) (91-100 GamoB)
Bropoii Crynent nmeet 36-60 6ammoB mo | Ctynent wumeer 36-50 OGamwtoB 1o | Ctyaent ummeer 51-60 OGammoB | Ctynent mmeer 61-70 GammoB mo

UTOTaM TEKYLIEro U pPyOeKHOTro
KOHTPOJSI, Ha JK3aMEHE He Jajl
MIOJTHOTO OTBETa HHU HAa OAWH BO-
poc.

Crynent nmeet 36-45 GamoB 1o
UTOTaM TEKYIIEro W pPyOeKHOro
KOHTPOJIS, Ha SK3aMeHe Jajl MoJ-
HBI OTBET TOJBKO HAa OJHH BO-
poc

UTOTaM TEKYIIEro U PyOeKHOTro KOH-
TpPOJIsL, HAa dK3aMEHEe JaJl MOJHBIHA OT-
BET Ha OJIMH BOIPOC M YaCTHYHO OT-
BETUJI HA BTOPOM.

Crynentr umeer 46-60 O6amioB 1o
UTOTaM TEKYIIEro U pyOeKHOro KOH-
TpPOJIs, HAa dK3aMEHEe JaJl MOJHBIA OT-
BET HA OJWH BOIPOC WJIM YaCTUYHO
OTBETHWJI Ha 00a BoOmpoca.

CTyIeHT uMeeT 1o UTOraM TEKYILEro
u pybexsHoro xoHtpois 61-70 Oan-

[0 MTOraM TEKYIIEro W pyoex-
HOrO KOHTpOJS, Ha SK3aMeHe
JIaJl TIOJTHBIA OTBET HA OJHMH BO-
OpOoC W YaCTUYHO OTBETWJI Ha
BTOPO.

Crynent umeer 61 — 65 GamnoB
10 MTOraM TEKYIIEro W pyoex-
HOTO KOHTpOJS, Ha SK3aMeHe
JIaJl TIOJTHBIA OTBET Ha OJMH BO-
IpOoC W YaCTUYHO OTBETWJI Ha
BTOpoii. CtymeHT mmeer 66-70

UTOTaM TEKYIIEro M pyOeKHOro
KOHTPOJIS, Ha SK3aMeHe Jajl I0JI-
HBI OTBET Ha 00a BOITpOCa.




JIJOB Ha 3K3aMCHC HC JaJl IIOJIHOI'O
OTBE€Ta HU HAa OAWH BOIIPOC.

0a/UTOB 10 UTOraM TEKYIIEro U
pyOeXHOrO KOHTPOJS, Ha JK3a-
MEHE JaJ1 MOJHBINA OTBET TOIBKO
Ha OJIMH BOIPOC.
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