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I.He.ﬂl/l H 3a1a41 OCBOCHUSA NTUCIUIIJINHBI

Iesblo Kypca sBIsETCS U3JI0KEHUE OCHOB KBAHTOBOM XMMUU — Pa3/iea TEOPETUYECKON XUMHH, B
KOTOPOM CTPOEHME U CBOMCTBA XMMHUYECKHUX COEIMHEHUH, X B3aUMOJICHCTBUS U MIPEBPALLEHUS paccMaT-
PHUBAIOTCS HA OCHOBE IIPE/ICTABICHUM KBAHTOBOM MEXaHUKH U SKCIIEPUMEHTAJIBHO YCTAHOBJIEHHBIX 3aKO0-
HOMEPHOCTEH, B TOM YHCIIE€ ONMCHIBAEMBIX KJIACCHYECKOM TEOpHEeH XMMHUYECKOro crpoeHus. OaHo u3
HauOoJiee BaKHBIX €€ HAIpPaBICHUN — M3y4YEeHUE JIEMEHTapHBbIX aKTOB XMMHUYECKHX IPEBPALLCHUH, BbI-
JEJIIEMBIX B MOCJIETHUE TO/IbI OTAEJIBHO KaK XUMHUYecKasl JuHaMuka. KBaHTOBas MEXaHMKa UCIOJb3YET
MaTeMaTHUYECKUN armapaTr U METO/bl KBAaHTOBOM MEXaHUKH ISl ONMCAHUS U pacueTa CBOMCTB XMMHUYe-
CKUX COEJIMHEHHH, HaYlHasl C aTOMOB M IIPOCTEHIIMX MOJIEKYJl U KOHYasi TAKUMHU BBICOKOMOJIEKYJISIPHBI-
MU COCIMHEHHSIMHM, KaK, O€JKH, U KOHJIEHCHUPOBAHHBIMU CpPEJaMH, B KOTOPBIX YK€ HEBO3MOXHO pac-
CMaTpHUBaTh OT/JEJIbHbIE HU3KOMOJIEKYJISIpHbIE ()ParMEHTHI.

B nmocnennue pecstuietus, ocoOeHHO nocie BHeApeHus: IBM, KBaHTOBO-XMMHUYECKUE PaCUEThI
CTaJIi BaXHBIM 3JIEMEHTOM XMMUYECKUX HCCle0oBaHUI. B cBA3M ¢ 3TUM BO3HUKJIA NpoliaemMa o0ydeHus
XMMUKOB JIUCLUIUIMHE «KBAHTOBAsi MEXaHUKa» B 00beMe, MO3BOJISIOIIMM HE TOJIBKO ITPOU3BOAUTH pacye-
ThI MOJIEKYJI IO 33JJaHHBIM CXE€MaM, HO M TBOPYECKH HCIOJb30BaTh B CBOECH pabOTe KOJUYECTBEHHbIE U
KaueCTBEHHbIE BbIBOJIbI KBAHTOBON XUMHHU.

3agaya JUCHUIUIMHBI — O3HAKOMUTH CTYJIEHTOB C OCHOBaMHU KBAHTOBOII MEXaHUKHM U KBaHTO-

BOM XMMHH B TOM MHHHUMAaJIbHOM O6’beMe, KOTOpLIfI COBCPHICHHO HeO6XOI[I/IM AJI1 TIOHUMAaHUA COBPEMCH-

noit xumun (TIC «Ilemaror (memaroruveckasi e TCIILHOCTh B Cepe JONIKOJIBHOTO, Ha4allb-
HOTO 00111eT0, OCHOBHOTO OOIIEro, CpeaHero ooImero oopasoanus) (BOCIUTATENb, YUH-

TEJb)» YTBEPKJIECHHbIN npukazoM Muntpyna Poccun ot 18 oktsi0ps 2013 r. N 544H).

2. Mecrto nucuummssl B crpykrype OIIOIT BO

Juctummna «KBanTtoBasg Mexanuka» B ctpykrype OITOIT BO sBasieTcst TMCUUMIUIMHON B YacTH,
(dbopMupyeMoil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOLIEHUI MporpamMmbl OakanaBpuaTa Mo HalpaBJICHUIO
04.03.01 Xumus.

N3zyuenne aucrumuimabl «KBaHTOBas MexaHMKa» Oa3zupyercs Ha CyMMe 3HaHUM, MOJTYYEHHBIX
CTYJIEHTaMH B XOJ€ OCBOEHUA CIIEAYIOLIUX QUCHUILIMH: «Marematuka», «Pusuka», «Heopraunueckas
XUMUSY, «AHaTUTHUECKas XUMUs», «CTpOEHHE BEIECTBAY.

1 0OCBOCHHS TaHHOW JUCLUILINHBL, CTYI€HTBI JOJDKHBI BIAJIETh CICAYIOIIUMU 3HAHUSAMU: YMETh
BJIQJIETh MaTeMaTHUECKUM anmaparoMm AupdepeHInanbHOro ¥ HHTErPaIbHOTO BBIYMCIICHUS U TEOPETH-

YCCKUX OCHOB KypcCa (bH3HKPI, pa3aciioB CTpPOCHUC aTOMA, OTITUKU U KBAHTOBOM MEXaHUKH.



Hucuunnmna «KBaHTOBasi MEXaHUKa» SIBJISIETCS MPEAIIESCTBYIOMIEH Il TaKUX AUCHUIUIMH Kak:
«Komnonanas xumusy, «BMCy», «Dusnyeckre METOALI MCCICAOBAHUL), «DH3ndecKas XUMHI», «XHU-
MHYECKasl TEXHOJIOTHS.

I,Z[I/ICI.U/II'IJII/IHa IMMO3BOJIUT PACIIUPHUT TEOPETHUYIECCKYIO IOATOTOBKY 6aKanaBpa, INOJIYYUTb TeopeTHUu4e-
CKHeE€ 3HaHHUA IIPU OMMUCAHUHU 3JIEKTPOHHOI'O CTPOEHHUA MOJIEKYJIAPHBIX CUCTEMU peaKuHOHHOﬁ CIIO-
COGHOCTH MOJIEKYJIL.

W3ydyenne naHHOW MUCIMIUIMHBI HAINPaBICHO Ha OCBOCHHE OOOOIIEHHBIX TPYIOBBIX
byHKINN
[1C «llenaror (memaroruueckas JAesITEIILHOCTH B c(hepe MTOMIKOILHOTO, HAYaIbHOTO
00111ero, OCHOBHOTO OOIIET0, CPeAHEero 001mero oopa3oBanus) (BOCIUTATENb, YIUTEIh)»
yTBEpKACHHbIN npukazoM Muntpyaa Poccun ot 18 okta0ps 2013 1. N 544u OTO - Ile-
Jaroruyeckas 1eATeIbHOCTh 10 MPOEKTUPOBAHUIO U pealin3alui 00pa30BaTeIbHOrO Mpo-
1ecca B 00pa3oBaTEeNbHBIX OPTaHU3AMIX JOIIKOIBHOIO, HAYAJIBHOTO OOIIEro, OCHOBHOTO
o0111ero, cCpeiHero 0oIIero oopazoBaHus

3. TpedoBaHus K pe3yabTaTaM 0CBOCHMS JUCHUIINHBI (MOXYJIs1)

B coBokymHOCTH ¢ qpyruMH JUCHUIUTMHAME Tpodmsa «Heopranndeckas XUMUSL B XUMHUSL KOOPIUHALIH-
OHHBIX COEAMHEHUI» nucuuiuiMHa «KBaHTOBas MeXaHUKa»HaIpaBlIeHAa Ha (POPMUPOBAHHUE CIEAYIOIIUX
komnereHiui B coorserctBun ¢ ®I'OC BO u OIIOII BO no nanpasnenuto noarorosku 04.03.01-Xumus
(ypoBeHb OakanaBpuata)

3.1. Daementrbl ob0menpodeccuonaabubix (OIIK) u npodeccuonansubix (IK)
KOMIIeTEeHIU, (POPMHPYEMBbIX JAHHON JUCHUIIIMHOM

IIK-3. Cnioco0OeH mpoeKTUPOBaTh M OCYIIECTBISATH HAMIPABICHHBIN CHHTE3 HEOPTAaHUYECKUX COCITH-
HEHUH C TTOJIE3HBIMHU CBOMCTBAMU TO/I PyKOBOJACTBOM CIIEIIHAINCTA 00Jiee BHICOKON KBaIU(PUKAIIUN
B pe3ynbrare nzydyeHus qucuMiuinHbl « KBaHTOBass MEXaHUKA) CTYJICHT JIOJIKEH:
-3HATBHOCHOBHbBIE NMPUOIMKEHUSI KBAHTOBOM XMMUU U MPUHLUIIBI METOAOB, UCHOJIb3YEMBIX IIPU pacuerax
ANEKTPOHHOM CTPYKTYPbI, CTPOCHHUS U PEAKLIMOHHON CIIOCOOHOCTH XMMHUYECKUX COeTMHEHUM;

- YMETBbUCII0JIb30BAaTh TEOPETHYIECKHEe MOAEe/NN OJiA 060CHOBaHUA CTpO€HHUA U peaKuHOHHOﬁ CIIO-
COGHOCTHU BeleCTB paBJIPI‘-IHoﬁ IMpUupoAbl, IJIAaHUPOBAHUA CUHTETHYECKHUX pa60T

- BJIaZA€TbHaBbIKaMHU IIPUMEHEHHA TEOPETHYECKHUX OCHOB TPAaJHUIIMOHHBIX U HOBBIX pa3/ejloB XUMHHU
IIpHU pelIeHnHn y‘{66HbIX U HAYYHbIX 3ala4 XUMHUYECKOn HaIllpaBJIEHHOCTH

(ITIC «ITenaror (nmemaroruueckas 1eaTeIbHOCTh B c(hepe JOIIKOIBHOTO, HAYaIbHOTO 00-
IIEr0, OCHOBHOI'O OOIIEro, CpeaHEero oomiero oopazoBanus) (BOCIUTATENb, YUUTENh)»
yTBepKIeHHBIN TTprKka3zoM Muntpyna Poccun ot 18 oktsi6ps 2013 . N 544 T - A/01.6
Oo6menenarornyeckast pynkius, A/02.6 BocriutatenpHas aestenbHOCTh, A/03.6 Pa3Bu-
BaroIIas 1eaTebHOCTh, B/03.6 [lenarorndeckas aesTebHOCTD MO PeATU3AIMHN POTPaMM
OCHOBHOTO M CpeIHEro o01Iero oopa3oBaHus )



4. Conep:xxanue M CTPYKTYpPa JUCUMILIMHBI(MOTYJIS)

Ta6muma 1. Coxeprkanue TUCHUIUIMHBI(MOYIs1) «KBaHTOBAss MEXaHUKAY

Ne | HaumeHoBaHue Kox kon- | ®@opma
pasjiena Coaeprxxanue pasgesa TPOJIMPY- | TeKylle-
eMoi ro  KOH-
KOMIIe- TPOJIA
TeHUHH
1. | IlpenmeT KBaHTO- Wznyyenne abcomrotHO uepHoro Te- | [1IK-3 Tectupo-
BOIl MEXaHUKH U . Ba-HHE
N na,bopoBckas Mojaenb aroma,BHeniHuii
KBAHTOBOW XUMMH. (T), xomn-
OCHOBHBIE dTAIBI dotorddexrt,['unoreza Jlynu ne bpoii- JIOKBUYM
Pa3BUTHS KBAHTO- . (K),
. ns,0nepatopel. CBOMCTBAa ONEPATOPOB.
BO#i Teopuu. Mare- pyOex-
mMaTudeckuii anna- | CaMoconpsyKeHHbIE oreparo- HBI KOH-
aT KBAHTOBOMH Me- TPOJb
p pbl,CoOcTBeHHble 3HaueHus. CoOcTBeH- P
XaHUKH. (PK).
Hble pyHKIMH. Teopembl 0 cOOCTBEHHBIX
3HAUEHUSAX M COOCTBEHHBIX (YyHKLHU-
sax,MaTpuyHoe NpeCTaBIEHUE OIepaTo-
poB
2. | OcHoBHbIe mocTy- | OCHOBHBIE 3aKOHBI KBAaHTOBOM MexaHu- | [IK-3 Tectupo-
. BaHUe
JaTbl  KBaHTOBOM | ku,Oneparopsl KOOpAUHAT M UMIIYJIb- (T), xon
, -
Mexanuku. Omnepa- | ca,Oneparopbl MOMEHTA UMITYJIbCa JIOKBUYM
(X),
TOpbl  (pu3uyeckux | OnepaTop MOMEHTa UMIyJbca B chepu- pyGexK
BeJIHYHH 4eCKOM cucTeMe KoopauHat,OnepaTtop HBI KOH-
. TPOJb
KMHETHYecKol sHepruu,OnepaTop KuHe- (PK)
TUYECKOW HHEpruM B cepuyeckor cu-
CTEME KOOpJAUHAT
Omneparop MIOJIHOM JHEp-
UM, OKCIIEpUMEHTaIbHbIE  JI0Ka3aTelb-
CTBa CYILECTBOBAHUE CIMHA JJIEKTPOHA.
Omneparopsl crivHa
3. | OBoarouus cocrosi- | [IpuHIMN npudrHHOCTH B KBaHTOBOM Me- | 11K-3 Tectupo-
HHUH M ypaBHeHHE Ba-HUE
XaHUKeE, ypaBHEHUE [lIpenunre-
IIpenunrepa. (T), xon-
YpaBHenue Henpe- | pa,CranvonapHoe ypaBHeHue IIpenun- JIOKBUYM
PBHIBHOCTH (K),

repa

pyOex-




YpaBHEHHE HENPEPBIBHOCTH HbI KOH-
TPOJb
(PK).
To4Ho pemiaemble CBo0OOIHAas yacTHIIA, T1K-3 Tectupo-
3a/1a4M KBaHTOBOI . Ba-HUE
Yactrna B NOTEHIMAIBHOM sIME
MeXaHUuKH (T), xon-
[MoTennmansHBIN Oapbep, JIOKBUYM
. X),
I'apmMoHHYECKHMI OCLMILIATOP
pyOex-
Yactrna B 11oJ1€ NOTEHUHUAIBHBIX CHUII, HBI KOH-
TPOJb
Yactrna B KyJIOHOBCKOM I0JIE A1pa, (PK)
CriexTp ¥ BOJTHOBBIE (DYHKIIMHM aTOMa BO-
aopoja
IIpudau:keHHbIe Teopuss Bo3mymenuss npu orcyrcrBuu | [1K-3 Tectupo-
MeTObI ellleHMs | BBIPOXKJICHUS Ba-Hue
P p ’ (T), xon-
KBAaHTOBO- Teopuss BO3MyILIEHHUS NpPU HAJIUYUM BbI- JIOKBUYM
K
MEXaHHYEeCKHUX 3a- | POXKICHHUS, (K),
pyOex-
nav BapuanvonHslii npuHIu, HbI KOH-
. TPOJb
Bapuanvonssiii npuHiun Puria (PK)
Pacumensienne 3nep- | Pacmenienue sHepretudeckux yposHe# | [TK-3 Tectupo-
reTH4eCKHX YPOB- Ba-HHE
N aToMa B 3JIeKTpuueckoM moie. Dpdext
Heil aTomMa B MOCTO- (T), xon-
AHHOM JJjiekTpu4ye- | Illtapka, JIOKBUYM
CKOM M MAarHUTHBIX . (K),
Pacmienyienne sHepreTMdyeckux ypoBHEHN
noJsAX pyoOex-
aToMa B IIOCTOSSHHOM MAarHUTHOM IIOJI€. HBI KOH-
TPOJb
DddexT 3eemana (EK)
Cucrema Toxae- BonnoBas ¢ynkums cucremsr Ttoxnue- | I[1K-3 Tectupo-
CTBEHHBIX YaCTHII. Ba-HHE
CTBEHHBIX yacTHll. PepMHOHBI U Oa30HBI,
Ypasuenue llpe- (T), xon-
JAUHIepa AJs aTo- AHTHCHUMMETpHU3alisl BOJHOBOH (yHK- JIOKBUYM
MOB H MOJIEKY.I. — X,
Pa3nesienue yjiek- ’ pyOex-
TPOHHOIO U siAepHO- | /leTepMUHAHTHBIA BUJ BOJHOBOH (yHK- HBI KOH-
r0 ABUKeHUSI - TPOJb
' (PK).

Herepmunant Cnelitepa




Tabnumna 2. O6masi Tpy10eMKOCTh JUCIUIUIMHBI COCTaBISIET 3 3aueTHble eauHHIbl (108
YacoB)

Buna padorsl TpynoemkocTh 4acoB/
3a4Y€THBIX eTHHHIL
6 cemecTp
OO6mias Tpy0€MKOCTh (B Yacax) 108
Konmaxkmmnuasa paboma (6 uacax) 56
Jlexuuu (JI) 28
[Ipaktrueckue 3ansarus (113) 28
Camocmoamenvhnas paboma (8 yacax) 25 Tabmmua 3.
5 JIeKIIMOHHBIE

CaMocTosTeTbHOE U3YYCHUE PA3/IeIIOB 5 AAHSITHS
Kontponbhas padota (K) 27
[TonroToBka U MPOXOXKICHUE MPOMEXKYTOYHOM aTTecTa- 27
1007041
Bupa npomexkyTouHOl aTTeCTALMH JK3aMeH

Ne

Tema
n/n

1. |[IpenmeT KBaHTOBOM MEXaHUKH U KBAaHTOBOM XuMuK. OCHOBHBIE ATaIlbl Pa3BUTHS KBaH-
TOBOW Teopuu. MaTeMaTnuecKui anmnapar KBAaHTOBOM MEXaHUKH.

2. |OcHOBHBIE NTOCTYJaThl KBAHTOBOW MexaHUKHU. OnepaTopsl (U3HMUECKUX BEIUYUH.

OBostonus coctosiHUM U ypaBHeHue [lIpenunrepa. YpaBHeHne HENPEPHIBHOCTH.

4, Touno peaiaeMbIC 3a1a9U KBAaHTOBOM ME€XaHMKH.

5. HpI/I6J'II/DKCHHBIC MCTOJbI pCHICHUS KBAHTOBO-MCXAHUYCCKHUX 3a/1a4

6. Pacmiermnenne OHCPIrCTHUYCCKUX ypOBHCI\/'I aToMa B ITOCTOSSHHOM 3JICKTPUYCCKOM U Mar-
HUTHBIX ITOJIAX.

Tabnuna 4. [IpakTrueckue 3aHATUS

No Tema
n/m
1 MaremaTuyeckuil anmnapar KBaHTOBOM MeXaHUKU.OCHOBHBIE MTOCTYJIaThI
KBaHTOBOUW MEXAHUKHU.
2 OrnepaTopbl GU3MYECKUX BEIMYMH.
3 YpasHenue lllpenunrepa. YpaBHeHHE HENPEPBIBHOCTH
4 To4HO pemaeMble 3a1a41 KBAHTOBOW MeXaHWKH. Bo1opo10mo100HbIH aToM.




Teopus Bo3mylieHni 1 BapraunoHHblid Meto. Dddekt LTapka u 3eiima-
Ha.

Cnun OJICMCHTAPHLIX YaCTUI[ U CBA3AHHBIC C HUM MArHUTHBIC MOMCHTHEI.




Tabmuua 5. CaMOCTOATENbHOE U3YUEHHE Pa3/I€I0B THUCIMILIAHBI

Bomnpochl, BEIHOCHMBIE Ha CaMOCTOSITETIbHOE N3yUCHUE
1. | OpOuTanu-BoaHOBbIC QYHKIMU

5. OnleHOYHbIE MATEPUAJIBI VIS TEKYLIEr0 U Py0eKHOr0 KOHTPOJIA
yCIeBaeMoOCTH
U IPOMEKYTOYHOM aTTecTalun

KoHeuHbIMU pe3ysibTaTaMHu OCBOCHHUS MPOTPaMMbl TUCIMILIHHBI SBJSIFOTCS C(POPMUPOBAaHHBIE KO-
THUTHBHBIC JCCKPHIITOPHI «3HATh», «YMEThY», «BIAQJICTh», PACIIUCAHHBIC 110 OTACIHHBIM KOMITCTCHITUSM.
dopMUpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOJUT B TECUCHHE BCETO CEMECTpa IO 3TalaM B paMKax pas-
JIUYHOTO BUJA 3aHATUNA U CAMOCTOSITEIIbHOU PabOTHI.

B xone u3yueHHs] TUCHUILTHHBI IPEIYCMATPUBAIOTCS MEKYyuWUil, pyoexscHblil KOHmMPOib U nPo-
MEHCYMOUHAA AMMmMeCmayus.

5.1.01eHOYHBbIe MAaTEePHAJBI JJIA TEKYIIEro KOHTPOJIS./[enb mekywe2o KOHmpons —

OILICHKa pe3yJIbTaTOB PadOThl B CEMECTPE M 00ECIICYCHHUE CBOCBPEMEHHON OOpaTHOW CBSI3M, JJIS

KOPpPEKLIMH O0Y4YEeHMsI, aKTUBU3ALMU CaMOCTOSITENIbHONPaboThl oOyuatomerocsi. OObEKTOM TEKy-

IIET0 KOHTPOJISL SIBJISIFOTCS KOHKPETH3UPOBAHHBICPE3YyIbTaThl 00yueHusl (Y4eOHbIC TOCTHUKCHUS)

0 JTUCITUTUTHHE

Texywyuii Konmpons ycrieBaeMocTH oOecreyrBaeT OIICHHBAHHE XOJa OCBOCHHS UCIUTUIMHBI
«KBaHTOBasi MEXaHWKa» M BKJIIOYACT: OTBETHI HA TCOPETHUYCCKHEBOIIPOCHI HA MPAKTUYCCKOM 3aHSITHH,
pellleHre MPaKTUYeCKUX 3a7ad W BBHIMOJHEHHE 33/laHUi Ha MPAKTHYECKOM 3aHATHUU, CaMOCTOSITETIhHOE
BBITIOJTHEHUCHH TNBU Ty AJTbHBIX JOMAITHUX 33JJaHUi(HAIpUMep, pelIeHne 3aa4) ¢ OTYCTOM (3aIUTOoi) B
ycTaHOBNEHHBIN cpok. OlleHKa KadecTBa MOATOTOBKM Ha OCHOBAHWHU BBHIMIOJHEHHBIX 33JaHUI BeleT-
csnpenoaBaresieM (¢ 00CyXIeHUEM PE3yJIbTaTOB), OAJIIBI HAUUCISIOTCS B 3aBUCUMOCTH OT CIIOKHOCTH
3a/laHusl.

5.1.1. Bonpockl o TeMaM JuCHUIIMHBI « KBAaHTOBasi MEXaHMKA)
KOHTpoiupyembie komnerenunu ITK-3.

Tema 1. IlpeaMer KBAHTOBOW MEXaHUKH M KBAHTOBOH XMMHU. OCHOBHBIE 3Tallbl PA3BUTHUSHA
KBAaHTOBOH Teopuu. MaTeMaTHYeCKHH aNNapaT KBAHTOBOH MEXaHHUKH.
1. Wzmydenue aOCONIOTHO YEPHOTO Tela

bopoBckas Mmoaens atoma
Buemnuit porosapdexr
I'unoresa Jlyun ne bponins

Omneparopsl. CBoiicTBa oneparopoB. CaMOCONPsIKEHHBIE ONTEPATOPHI

A O

CobctBennble 3HaueHus. CoOcTBeHHbIE (QYHKIMH. Teopembl O COOCTBEHHBIX 3HAUEHUSAX U
COOCTBEHHBIX (DYHKLIUSAX
7. MarpudHoOe IpeICTaBIeHUE ONIepaTOpOB

Tema 2. OcHOBHBIE MOCTYJIATHI KBAHTOBOW MeXxaHMKU. OnepaTopbl GU3HUYECKUX BeJTUYHH



OcCHOBHBIE 3aKOHEI KBAHTOBOW MEXaHUKU
Omneparopbl KOOPAUHAT U UMITYJIbCA
OrniepaTopbl MOMEHTa UMITYJIbCA

Omneparop MOMEHTa UMITyJIbca B chepUUECKOIl cucTeMe KOOpAUHAT

1
2
3
4
5. OmnepaTop KHHETHYECKON SHEPTUU
6. Omeparop KHHETHYECKOW YHEPTUU B C(PepHUECKOil CHCTEME KOOPMHAT
7. Omeparop MOJIHON SHEPTHUHU.
8. DKcIepuMEeHTaIbHBIE I0Ka3aTeNIbCTBA CYIIECTBOBAHKE CIIMHA 3JIEKTpoHA. Oneparopsl ClIMHA
Tema 3. IBosronus cocrosinuii U ypapHenue lllpequnrepa. YpaBHeHHe HenpepbIBHOCTH
1. IIpuHUMI DPUYMHHOCTU B KBAHTOBOM MexaHuKe, ypaBHeHue Llpeaunrepa
2. Crauuonapsoe ypasHenue lllpeaunrepa
3. VYpaBHEHHE HENPEPHIBHOCTH
Tema 4. TouHo pemiaemMble 3a1a41 KBAHTOBOH MEXaHUKH
CBobOoHas yactua
YacTuua B NOTEHUHUAIBHOM siMe
[ToreHuuanpHBINA Oapbep
I"'apMoHMYECKH OCUUIUIATOD

qaCTI/IIIa B ITIOJIC IOTCHIHUAJIBHBIX CHUJI

Yactuna B KyJIOHOBCKOM I10JI€ siApa

NS kR =

CriekTp U BoJTHOBBIE (GYHKITUH aTOMa BOJIOpPO/Ia
Tema S. IIpuOan:KeHHBbIC METOABI PelICHHs] KBAHTOBO-MEXaHHYECKHX 32124
1. Teopwus BO3MyIIEHUS IPU OTCYTCTBUU BBIPOKICHUS
2. Teopus Bo3MyIIIeHUS TTPU HATMYUU BBIPOXKICHUS
3. BapuaimoHHbI MPUHIUIT
4. Bapuanuonsslii npuHuun Purna
Tema 6. Pacuensienue 3HepreTu4ecKMX ypoBHeid aToMa B OCTOSIHHOM JIEKTPUYECKOM U MATHUT-
HBIX MOJISIX
1. Pacmennenue sHepreTHYECKUX ypoBHEH aToMa B anekTpudeckoM moine. Iddext [lTapka
2. Pacmienyienne sHepreTHYeCKUX YpOBHEHW aToMa B MOCTOSSHHOM MarHUTHOM moie. Dddekt 3eeMa-

Ha.

Kpumepuu gpopmuposanus oyenox (oyenusanus) ycmmno2o onpoca

VYCTHBIN onpoc SIBIIS€TCSI OAHUM M3 OCHOBHBIX CIIOCOOOB yué€Ta 3HaHMN 00y4arollerocs mo Auc-
numinHe «KBaHTOBas MexaHuka». Pa3BEpHYTHIN OTBET CTy/AEHTa JOJKEH MPEICTaBIsATh OO0 CBS3HOE,
JIOTMYECKU MOCIIe0BATeIbHOE COOOLICHHEHA 3aJaHHYI0 TeMY, IOKa3blBaTh €r0 YMEHHME INPUMEHATh
OIIpeCICHUs.




B pe3ynomame ycmnozo onpoca 3nanus, 00yuaruiezoca oueHu8aromces no ciedyouieil wkaie:

_om500___6 0ann, CTaBUTCS, €CIU 00yUaroLIUiCs:

1) mnonHO M3NaraeT U3y4eHHbI MaTepua, 1aéT MPaBUIIbHOE OMpPEe/IeIEeHHOe KBAHTOBO- XUMUYe-

CKUX IIOHSTHIA;

2) oOHapyXHBaeT MOHMMaHUE MaTepuasa, MOKeT 000CHOBATh CBOU CYXACHUSI, IPUMEHUTD 3Ha-
HUS Ha NPAKTUKE,IPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOJIBKO MO yU4eOHUKY, HO U CAMOCTO-
SATEJILHO COCTABIICHHBIE;

3) u3naraer MaTtepual MOCJIEI0BATEIbHO U IPABUIIBHO C TOUKH 3pEHUS HOPM HAYYHOTO U JIU-
TEpaTypHOTO S3bIKA.

___om3004__ banna, ctaBUTCS, €CIU OOyHarOUIUNCS JAaET OTBET, YAOBIECTBOPSIOIIUMA TEM Ke
TpeOOBaHUAM, 4TO U I 0auia «1»,Ho pomyckaer 1-2 ommOKu, KOTOPBIE caM K€ UCIIpaBiseT, u 1-2
HEeZ04Y€ETa B COIEPIKATEIbHON YaCTUKBAHTOBO — XUMUYECKOW HAIIPABJIEHHOCTH,IIOCIIE0BATEILHOCTU U
SI3BIKOBOMO(OPMIIEHUH U3JIaraeMoro.

Om 1002 banna, craBUTCA, €Ciiv 00y4arOINUKCI00HAPY)KUBAET 3HAHNE U [IOHUMaHUE
OCHOBHBIX MOJIO’KEHUH JTaHHOMN TEMBI,HO:

1) wu3naraet Marepuai HEMOJIHO U AOIYCKAeT HETOUHOCTH B ONPEEIICHUN IOHATUI;

2) He yMeeT JOCTaTOYHO IITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOM CYKJICHUS U IIPUBECTH

CBOM IIPUMEPHI;

3) wu3maraeT Marepual HemocaeI0BaTEIbHO U IOMYCKAET OMMOKHA U B SI3IKOBOM O(OPMIICHUU
U3JIaraeMoro.

0 6annos,craBuTCs, ecinu 00yJaronuiics 0OHapy>KMBaeT He3HAHUE OOJIBIIEH YaCTH COOTBETCTBY-
IOLIETO pa3/ielan3y4aeMoro MaTepuaa, TOMyCKaeT OMmUOKH B (OpMyITMPOBKaXKBAHTOBO — XUMHUECKOU
HAIpPaBJIEHHOCTH.

bambr «5-6 », « 3-4  » « 1-2  » MOTYyT CTaBUThCS HE TOJIBKO 32 €JMHOBPEMEHHBIN
OTBET, HO U 33 PaCCPENOTOUEHHBIN BOBPEMEHH, T.€. 33 CyMMY OTBETOB, IaHHBIX CTYJEHTOM Ha IPOTSHKE-
HUM 3aHATUS

5.1.2.0cHOBHBIE MAaTEPHAJIBI IJISI CAMOCTOSITEJILHOM Pad0oThHI 00yYarouerocs

(TunoBble 3a1a4n)(KOHTPOoAupyeMble komnereHunu I1K-3)
[Tepeuenb TUMOBBIX 3a/1ay JJIsi CAMOCTOSITENTEHOM paboThl c(HOPMHUPOBAH B COOTBETCTBHUHU C Te-

MaTHKOW MPAKTUICCKUX 3aHIATUH 10 TUCIUIUTNHE « KBaHTOBasS MEXaHUKAY.
3aoauu

Tema «OpouTanu — BOJJHOBbIe PYHKIMU»

1. IloueMy mosiBUJIaCh KBAaHTOBAsi MEXaHHUKA?

2. Kak onmuchIBarOT BOJIHOBBIE CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH WJIN IPOCTO BOJIH IO KJlac-
CHUYECKOU MeXaHuKe?

3. Kakue ecTb KOHKPETHbIE HKCIIEPUMEHTAIbHBIE TaHHBIE, KOTOPbIE HE OOBACHIIOTCS KJIACCH-
4EeCKON MEXaHUKON?

4. Kakoii CMBICT 17151 2JIEKTPOHOB UMEET BOJTHOBAS (DYHKITUS COTJIACHO YKCIIEPUMEHTY?

5. MOXHO 111 TOBOPUTH O TPAEKTOPUHN ABUKEHHSI SJIEKTPOHOB?

6. B KBaHTOBOI1 MEXaHUKE TOBOPST IIPO ONEPATOPHL, KAK UX TOHUMATh?

7. MoXHO 1 HalTU TIO CBOMCTBaM OIEPATOPOB JIBE (PU3UYECKHE BETUUMHBI, KOTOPHIE OJHO-
BPEMEHHO TOYHO U3MeEpSAETCs?

8. Kak youparot Bpems B ypasHenue llpeaunrepa u npeBpamiars ee B cTallioHapHOe?

9. VYpasuenue lllpenunrepa crpaBeyIuBO IS THOOBIX 3JIEKTPOHOB B IIOOOM aTome?

10. Kakue ObIBalOT aTOMHBIC OPOUTANIN U B YEM OHHU PA3IUYAIOTCS?

11. HackoJIbKO B TPOCTPAHCTBE PACTSHYTHI AaTOMBI OPOUTAIH ?

12. Kako#i yrioBoit MOMEHT JIGKTPOHA aToMa BOJI0PO/Ia CBS3aH ¢ KBAHTOBBIMH unciaMu | um?
13. Yto Takoe CruH AJeKTpoHa?
14. Kak o603HauaroT TepMm aToma’?



Kpumepuu ¢popmuposanus oyenok no 3a0anuam 0asa camocmoamenbHoi pagomsl cmyoenma
(munoegvie 3a0auu):

«omauunoy (4 0ayuioB) - o0ydaronuiics OKa3all TIIyOOKHe 3HAHUS MaTepHaa Mo MOCTABICHHBIM
BOMPOCaM, I'PaMOTHO, JIOTHYHO €ro M3J1araer, CTPYKTypUpOBAIl U Jie-Talu3upoBall nHGopMaluio, nuzderas
MIPOCTOTO TIOBTOPEHUS MH(POPMAIIMU M3 TEKCTa, WH(GOpMAIHs MPEI-CTaBlieHa B MepepadOTaHHOM BUJIC.
CB000/1HO HUCTIONB3YET HEOOX0IMMbIe (OPMYJIBI PU PEIICHUH 3a/1a4;

«xopowoy (_3_ 06amr) - o0yJaromuiics: TBEpAO 3HACT MaTepHall, IPAMOTHO €r0 M3j1araet, He JIOIyC-
KaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOLIECCE PEILICHUS 3a/1a4;

«yoosnemeopumenvho» (2 0amna) - 00y-4arouuiicss IMeeT 3HaHUsI OCHOBHOTO MaTrepuaa 1o Io-
CTaBJICHHBIM BOMNPOCAaM, HO HE YCBOWJI €T0 JIeTale, JOMyCKaeT OT/AEIbHbIC HETOYHOCTU MPHU PEIICHUH 3a-
Aad;

«Heyooeemeopumenvhoy (MeHee 1 GaiioB) — oOydarolIUICs AOMyCKAeT rpyObie OMMOKH B
OTBETE Ha TIOCTABJICHHBIC BOIIPOCHI U IIPH PEIICHUH 3324

5.2. OueHo4YHble MAaTEPUAJIBI VISl PYOEKHOT0 KOHTPOJISL. Pybedichblii KOHmMpOoLb OCYy-
LIECTBIIAETCS 110 00JIee UM MEHEE CaMOCTOSITENBHBIM pa3ziesiaM — y4eOHbIM MOAYJISIM Kypca U IPOBOJUT-
Csl 10 OKOHYAHMM M3YyYEHUs] MaTepuajia MOJAYJIA B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOexxHbIii KOHTPOIIb
IIPOBOJUTCS C LIENBIO ONPEEIECHUS KaueCTBa YCBOCHUsI MaTepHuaia yueOHOro Moy B ieoM. B Teuenue
CeMecTpa MPOBOUTCS. MPU MAKUX KOHMPOIbHHIX MEPONPUAMUA NO ZPAPUKY .

B kagectBe (popM pyOE€KHOrO KOHTPOJII MOXKHO HMCHOJIb30BAaTHTECTHUPOBAHUE (IMCBMEHHOE HIIU
KOMIIBIOTEPHOE), MPOBEJCHNE KOJJIOKBUYMa MM KOHTPOJIBbHBIX paboT. BelnonHseMble pabOThl 10JKHBI
XpaHUTbCs Ha Kadeape TeueHUH y4yeOHOro roja U 1o TpeOOBaHUIO MPEIOCTABIATLCS B YIPaBIEHUE KOH-
Tpois kauectBa. Ha pyOexHble KOHTPOJIBHBIE MEPONPUATUS PEKOMEHYETCSI BBIHOCUTh BECH IIPOIPAMM-
HBIM MaTepuai (Bce pas/iebl) M0 JUCHUIUINHE.

5.2.1. OueHoYHbIE MATEPHUAJIBI 1151 KOHTPOJIbHON Pa00THIKOHTPOJIMPYEeMbIe
komnerenuun IK-3)

Tunoevie Bapuanmut KonmponabHbIx padom:

Bapuanm 1.

3aoanue 1.

1. W3nyuyeHue abCOIOTHO YEPHOTO Tea

2. CoOctBeHHbIe 3HaUeHus 1 coOcTBeHHbIe QyHKIMH. Teopema 3
3. Omneparop MOMEHTa UMITyJIbCa

4. Jlokaxwure, uro oneparop d/dx He caMOCONpPsKEHHBIH

3aoanue 2.

Oneparop MoaHON SHEPTUU

Pa3znnunble npencTaBieHus onepaTopoB. MaTo4yHOE NPEACTABIEHUE OllepaTopa
I'unoresa Jlyn ne bponins

Jlokaxwure, uto oneparop i*d/dx camoconpsKeHHBIN

3aoanue 3.

CobcTBeHHbIE 3HAaUEHUS U COOCTBEHHBIE (DYHKILIMU OTepaTopa

AW~

Oneparop KUHETUYECKON YHEPTUHI
CraTucTHuecKoe TOJIKOBAaHHWE BOJIH Ae bpoiins

=

SIBnsercs mu oneparop d*/dx? caMoCONPKEHHBIM?
3aoanue 4.



Ll .

BonnoBas mexanunka llIpeaunrepa

OcHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKHU

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (PYHKIIMU orepaTopa. Teopema 4

Jlokaxwure, uro d*f/dx*=- k*f ynosnerBopser pynkuusam f=coskx, a Takxe nuHeHHAs KOMOU-

Haums Bujga f=cisinkx+cacoskx
3aoanue 3.

1. OmepaTop MOMEHTa UMITyJIbca B chepruuecKor CUCTEME KOOPAUHAT

Oneparop moJHON SHEPTUHU

2.
3. CoOcTBeHHBIC 3HaUCHHUS U COOCTBEHHBIE GyHKIIUU omneparopa. Teopema 2
4. Haiinure MaTpully €TMHUYHOIO ollepaTopa

3aoanue 6.

1. Omnepatop umityibca

2. CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHbIE QYHKIMH onieparopa. Teopema 2
3. CaMocCONpsKEHHBIE ONEePaTOPhI

4. 3anummuTe ycioBus uHGopMupoBaHHOCTH PpyHKIMHU f(X)

3aoanue?.

1. Yactuua B 11osie NOTEHLIUAIbHBIX CHJI

2. CoOcTBeHHbIE 3HaU€HUs U COOCTBEHHbIE QYHKIMH onieparopa. Teopema 1
3. T'apMoHMYECKHUI OCHUILIATOP

4. 3anummuTe yclIOBUS KOMMYTHPOBAHMS IByX OIIEpAaTOPOB

3aoanues.

1. YacTtuua B KyJOHOBCKOM IIOJIE sIpa

2. VYpasuenue lllpenunrepa nms cTalimOHAPHOTO COCTOSTHUS

3. AnnabaTtuueckuil MHBapHaHT B KJIACCUYECKON U KBAaHTOBOW MEXaHMKE

4. Yto nmoHUMaeETCs MO/l TEPMUHOM «BBIPOXKIEHHbBIE COOCTBEHHbIE (PYHKIINI?
3aoanue9.

1. TIpssMOyronbHBIN MOTEHIMAIBHBIA Oapbep

2. Omneparop MOMEHTa UMITyJIbCA

3. Cyrtb runotessl [nanka

4. B yeM 3aKIII04aeTcsi CBOMCTBO JUHEUHOCTH U CAMOCOTIPSIAKEHHOCTH OMEPaTOpOB?

3aoanuel.

1. Yactuma B NOTEHIIHAIBLHON sIME

2. BeposTHOCTh MECTOHAXO0XKIEHNS MUKPOYACTHUIIBI

3. Marpuisl 1 cBOMCTBa MaTpHI]

4. Kaxkoil nomkHa ObITh BoHOBas (yHKIus ¥, 4roObl HEKoTOpas ¢u3ndeckas Xapak-
TepucTHka L He naBana pazdpoca 3HaUeHUI?

Kpumepuu ghopmuposanusn oyenok no KOHMpoIbLHLIM MOYKAM (KOHMPOILHBIE PADONIbL; KOLIOKEUYM)
(__7 6GamnoB) - craBUTCA 3a pabOTy, BBITIOJIHEHHYIO TIOJHOCTBIO 0€3 OMMOOK U HEJ04YeTOB; 00yua-
IOIIUNCS IEMOHCTPUPYET 3HAHUE TEOPETUIECKOTO M MPAKTUIECKOr0 MaTepuaia 1Mo TeMe MPaKTUIeCKON pa-



60TsI, pemiero 100% 3anay;

(or 5 10 6 GayioB)— cTaBHUTCS 32 padOTY, BHIMOJIHEHHYIO MMOJHOCTHIO, HO TIPY HAIMYHUU B HEH HE
0osiee oHOM HErpyOoOi OMMOKM M OJHOTO Hejodera, He Oosiee Tpex HemoueToB. OOydaromuiics JEeMOH-
CTPUPYET 3HAHUE TEOPETUYECKOTO M MPAKTUIECKOT0 MaTepuaia 1mo TeMe MPaKTHIECKOW paboThl, TOMycKas
HEe3HAUUTeNIbHbIE HETOYHOCTH MPH pellieHnH 3a1a4, perieno 70% 3anay;

(or3 m0o4  Oamma) — craBuTcs 3a paboTy, eciau OakanaBp MPAaBUIIBHO BHIIOJHUI HE MeHee 2/3
Bcell pabOoThI WK JOITYCTHIT He O0Jiee OJTHOM rpyOol OIMMOKHU U IBYX HEJIOUETOB, HE Oosiee OHOM rpy0oii 1
OJIHOM HerpyOoil ommoOKu, He 0ojee TpeX HEerpyObIX OmMOOK, OAHON HerpyoOoil. O0y4aromuiics 3aTpyaHs-
€TCsl C MPAaBWJILHOM OLICHKOW MPEAJIOKEHHOM 3a/1auu, 1ae€T HEMOJHBIN OTBET, peieHo 55% 3anaqy

(menee 2 0ayuioB) — CTABUTCS 32 paOOTY, €CITH YHCIIO OIIMOOK M HETOYETOB MPEBBICKIIO HOPMY JIJISt
OLIEHKH 3 WJIM TIPaBWJIHLHO BBITOJHEHO MeHee 2/3 Bcer paboThl. OO0yJaromIuiics: JaeT HEBEPHYIO OIICHKY CHTYa-
1y, penieHo meHee 50% 3aay.

5.2.2.0neHo4HbIe MaTepuaJibl: THNOBBIE TECTOBBIE 3aJaHUSA 1O TMCIUILIHHE
«KBanToBast MexaHuKa» I10JIHBIH NepedeHbMeCcmo8blX 3a0aHUIL NPEeOCMAas1eH
ghttp://open.Kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX SaﬂaHHﬁ, MO3BOJIAOIIAsl aBTOMATU3UPOBATL IPOUCAYPY
M3MEPEHUS YPOBHS 3HAHUN U YMEHHM CTYJCHTA.
Bbi0epuTe npaBuJIbHbIN 0TBET

Tecm1.00bEKT KOTOPBIN CPAaBHOW BEPOSITHOCTBIO UCITYCKAET U MOTJIOIIAET AJIEKTPOMArHUTHOE
M3ITyYCHHE BCEX YaCTOT HAa3bIBACTCS:
a0COJIIOTHO YEPHBIM TEJIOM
a0COJIFOTHO CBETJIBIM TEJIOM
3JIEKTPOMArHUTHBIM F€HEPaTOpPOM
KBaHTOBBIM T€HEPATOPOM
Tecm2.3axon Credana-bonbimMana mo3Bosisien OonpeaeanThb:
TUTOIIAIb TTO/T KPUBBIMHU PaCTIPEINIICHUST MHTEHCUBHOCTH U3ITyYCHHS
(bopMy KpHUBBIX pacrpeIuIeHnss MHTEHCUBHOCTH U3Iy4YeHUs
IUTOTHOCTH YHEPTHU MPUXOASAIIECH Ha €TUHHUIY HHTEpBajia YacTOT
MOIITHOCTb UCITYCKAHUS B €TUHUYHOM HHTEpBAJIe YaCTOT
Tecm3.Oueprust KoaeOaHUi aTOMOB MOKET IPUHUMATh!
He JII00bIe 3HaUeHMsI, HO TOJIBKO KpaTHbIE HEKOTOPOMY HaMMEHBIIEMY KOJIMYECTBY SHEPTUU
T00bIe OTPUIIATEIbHBIC 3HAUCHUS
Jr00bIE MOJIOKUTENbHBIC 3HAUCHUS
HYJICBBIC 3HAUCHUS
AN

Teemd.Onepamop AB oeiicmeyem na ¢pynxyuio max:

CHayaJlo Ha QYHKIIMIO AeHCTBYeT onepatop B, oOpa3ys HoByto ¢pyHKuHIO f, Ha KOTOpPYIO 3aT€M JIEHCTBYET
orepaTtop A

CHayaJIo Ha GYHKIIMIO JeUCTBYET orneparop A, o0pa3ys HOBYIO (DYHKIIMIO KCH, Ha KOTOPYIO 3aTeM
nencTByeT oneparop B

KaX/Iblil oniepaTop AeicTByeT Ha QyHKIHIO f, a 3aTeM pe3ynbTaThl IepeyMHOKAIOTCS

Ka)KJIbli oriepaTop AelcTByeT Ha (GyHKUUIO f, a 3aTeM pe3yJbTaThl CKIIaAbIBAIOTCS

d2
Tecm5. Onepamop At

CaMOCOIMPSKEHHBIN
HE SPMUTOB

HE JIMHEEH

HE CaMOCOIIPS)KEHHBIN


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

Tecm6. B nosie neHTpaIbHBIX CUJI OIIEPATOP MOMEHTA UMITYJIbCA SBIISETCS:
WHTETPAJIOM JBUKEHUSA
SHEpPruer B3auMOJICUCTBUS
annabaTUYeCKUM WHBAPUAHTOM
SHEpPruer OTTAJIKUBAHUS
Tecm7.111tepH u ['epiax HaOmronaIN:
+: pacierieHne HaJBoe Iy4ka aTOMOB BOJIOPO/1a, 3aBEJOMO HaXOASIUXCSI B S-COCTOSIHUU
-! paclIeIIeHUue HaJABOE IyYKa aTOMOB BOJOPO/1a, 3aBE€AOMO HAXOIALIUXCS B P-COCTOSTHUN
- paclleIyIeHHe [T0TOKa 3JIEKTPOHOB Ha J1Ba IIy4YKa
-: TudpakLuIo MydKa 3JIEKTPOHOB MPU MPOXO0KIACHUN KPUCTAIUTMUECKUX BEIIECTB
Tecmd8. CBOOOJHOM HA3bIBAETCS YAaCTULA!
+: MOTeHIMATbHAS YHEPTUS KOTOPOil B II000I TOUKE MPOCTPAHCTBA OJMHAKOBA
-: TIOJIHAsI SHEPrUsl KOTOPOU B JIH0O0N TOUKE IPOCTPAHCTBA OJIMHAKOBA
-: KHHETHYEeCKas YHEPrusi KOTOPOH B 000N TOUKE OJIMHAKOBA
-1 Pa3HOCTb MOTEHIMAIbHON YU KUHETUYECKOM dHEpruil B J1t000i TOUKE MPOCTPAHCTBA OJJMHAKOBA
Tecm9.Koxddunmentom oTpaxeHus 0apbepa Ha3bIBa€TCSI OTHOLICHHE BETUYHH TOKOB:
+: OTpaKEHHOM M NAJAIOIIEH BOJTHBI
-: IpOIIEAIIEeH U Maarollei BOJIHBI
-1 OTPaKEHHOW M NPOILIEIIEH BOJIHBI
-: IPOIIEIIEeH U OTPAKEHHON BOJIHBI
Tecm10.11lepexonbl Ha ypoBeHb N=1 00pa3yIoT cepuio:
+: Jlalimana
: bonsmepa
: [Tammena
: Bpekera
-: [lpynna
Tecm11.Ypasuenue lllpenunrepa nias paguaibHON 4acTH BOJHOBOW (DYHKIIMHU B KyJIOHOBCKOM I10JI€
a1pa:
2 2 2
nold (rzd_Rj+h l(l+1)R_ze R ER
dr 2ur r

2 2 2
_h_L(rzdR]+hl(l+l)R+zeR R

dr 2ur’ r

2 2 2
_h L(rzde_h (+1) o, 2€" 5 oo

Zrz dr 2ur? r

Tecm12.B nose MOTEHINATIBHBIX CHJI BEPOATHOCTh HAMTH 9acTUIy MeXAy I u r+dr mpu E>0:
. 2
+: o(r)dr = 47Z‘C1e’k’ +C,e ""‘ dr



- olr)dr = 47r|C1 |2 e *Mdr

2

- a)(r)dr ~ 47r‘Cle”” —Cye™| dr

- o(r)dr = 47r|C1|ze’ﬂ’

Tecm13. YpaBuenue lllpenunrepa s rapMOHUYECKOTO OCHWILISATOPA!

2 2 2
V) )= )
i dx

ntdy(x) _pwy o,
_ — =F
YR R w(x)=Ey(x)

()~ ey ()= E)

2 72 2 A
_id ‘//Z(x)+ uwy (x)
2u  dx 2

Tecm14.1110THOCTE TOKA OTPaKEHHOW BOJIHBI:

hk
Jo=~(0)Bf
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Tecm15.11pn 0<x<a ypaBHenue llIpennHrepa nis 4aCcTUIBI B IOTEHIUAIBHOMN IME UMEET BUL:

2 2
_hd l/;:E
2u dx
2 2
_h dl/l+ooy/:El//

2u dx’
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Kpumepuu ¢popmupoganus oyenox no mecmosvim 3a0aHUAM:

(3 Oamma) — momy4aroT oOydaromfecs ¢ MpaBUIbHBIM KOJINYECTBOM OTBETOB HA TECTOBHIE BO-
npockl. Beimonneno 100 % npeiokeHHbIX TECTOBBIX BOIIPOCOB;

(_ 1o 3 Oamwra) — mOIy4arT O0ydYaromuMecs ¢ MPAaBHIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIC
Bonpocsl — 80 —99 % ot o0uiero oobeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(2 ©Oamna) — moiy4aroT oOydaroluecs ¢ MPaBUJIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% oT obmiero 0ObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 ©Oamn) — nmomyyaroT 00y4arourecs: IpaBHIbLHBIM KOJIUYECTBOM OTBETOB HA TECTOBBIE BOIIPO-
cel — MeHee 40-59 % ot o0miero o0beMa 3aJJaHHBIX TECTOBBIX BOTIPOCOB.

5.2.3.01eH0YHbIe MAaTepPUHAJIbI JJIS MPOMEXKYTOYHON ATTECTAUMM.[envio npomexncymoy-
HbIX ammecmauuﬁ 110 JUCHUIIIIMHE ABJIICTCA OLICHKA Ka4€CTBa OCBOCHUA NHUCIUIIIIMHBI 06y‘{aIOHII/IMI/IC$I.

HpOMe)KYTO‘lHa}I arTeCranusa NIpCaHasHaudYCHa AJIA 00BEKTUBHOI'O MOATBCPKACHUSA U OLUCHUBAHUA
AOCTUTHYTBIX PC3YyJIbTAaTOB O6y‘~I€HI/I$I IMMOCJIC 3aBCPUICHUA HU3YUYCHUA AUCHUIIINHBI. OCYHIGCTBJIFIGTCSI B
KOHIEC CeMECTpa U IMPEACTABIIACT coOoii HUTOTOBYIO OILICHKY 3HAHUU TI0 JUCIHMITIINHE «YPDA» B BUIC
IMPOBCACHUA DK3aMCHaA.

HpOMe)Ky'TO‘IHa}I aTTeCTalusd MOXKCT MMPOBOAUTHCA B YCTHOI>'I, MHUCHBMEHHOMN (I)OpMC, U B Q)opMe TC-
cTupoBaHusi. Ha mpoMexyTouHyo aTTecTanno oTBoauTcs 10 30 6amios.

5.2.4.Cnncok BOpocoB K 3Kk3aMeHy(KoHTpoJmpyemble kKomnerenuuu I1K-3)
1. Tlpenmer KBaHTOBOI MEXaHMKH W KBaHTOBOW XMMHHU. OCHOBHBIE 3Tallbl Pa3BUTHUS KBAaHTOBOM TEO-

pun.
MaremaTuueckuil anmnapar KBaHTOBOM MEXaHUKH.

OcHOBHBIE MIOCTYIAThl KBAHTOBOW MEXaHUKHU.

OmnepaTopbl PU3HYECKUX BEITUYHH.

DBoJIIOLMS COCTOSIHUM U ypaBHeHUe lpeaunrepa. YpaBHeHHE HENPEPHIBHOCTU

Touno peuIacMbIC 3a1a4YN KBaHTOBOM MEXaHMKH.

A T o

Bonmoponomnono6ubiii aTom.

Kpumepuu ¢popmuposanun oyenok no npomescymounoin ammecmayuu:

«omauuno»(306a510B) — MOTy4a0T 00yyJarolrecs, KOTopble CBOOOIHO OPHUEHTUPYIOTCS B MaTe-
puaine u oTBevaroT 0e3 3arpyaHeHuit. OOyJaronuics crocoOeH K BBITOTHEHUIO CIOKHBIX 3aJaHUH, T10-
CTaHOBKE LieJIel U BhIOOpE MyTell ux peanuzanuu. PaboTa BeIOMHEHA TOTHOCTHIO 0€3 OMMOOK, pereHo
100% 3anmau;

«xopowon(2506anna) — noxy4aroT o0yyaromuecs, KOTOpble OTHOCUTEIBHO MOJTHO OPHEHTUPYIOTCS
B MaTepuaje, OTBEYArOT 0e3 3aTpyIHEHMH, TOMYyCKalOT HE3HAYUTEIbHOE KOIMYECTBO OmMOOK. OOyuaro-
IIMIHCS CIIOCOOEH K BBIMOJHEHMIO CIOXKHBIX 3a7aHuil. PaboTa BBIMOTHEHA MOJHOCTHIO, HO UMEIOTCS HE



OoJiee oHOM HErpyOOl OMMOKM M OJTHOTO HeJo4eTa, He Oojiee TpexX HefaoueToB. [lomyckaroTcs He3HaUH-
TeJIbHbIE HETOYHOCTH IPH PellieHuH 3aaa4, peueno 70% 3anauy;

«yooenemeopumenvnon(20 0amioB) — MoIy4aroT 0Oydaroluecs, y KOTOPbIX HEIOCTATOYHO BbI-
COK YpOBEHb BJIQJICHUsI MaTepuaioM. B mporecce oTBeTa Ha 3K3aMeHE JAOMYCKAIOTCs OMIMOKU U 3aTpy -
HEHHUsI TIPU HM3JI0KeHUH MaTtepuana. OOydaromuiicsl MpaBUJIbHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl
WM JIOMTyCTUII He Oosiee oJHON TpyOoii OIMOKH U BYX HEIOYETOB, HE OoJiee 0IHOM rpy0oil 1 0HOI He-
rpyOoil ommoOKu, HE Oojiee TpexX HErpyObIX OMIMOOK, OJHOW Herpy0oil.OOydaronuics 3aTpyaHsIeTCs C
MPaBUIILHOM OLICHKOM MPEeJI0KEHHOM 3a/1a4H, 1aeT HEMOJIHBIA OTBET, petieHo 55% 3anay;

«Heyooenemeopumensnon(_menee 20 6ayuioB) — MOTy4ar0T 00yYaroIIUecs, KOTOPbIE TOMYCKAIOT
3HAYUTENbHbIE omuOKkn. OOyJaromuiics UMeeT JIMIIh HAYaIbHYIO CTEIICHh OPHEHTAIMU B MaTtepuaie. B
paboTe ynciao OMmMUOOK U HEJOUYETOB MPEBBICUIIO HOPMY JJISl OLICHKHU 3 UJIU MPaBUJIBHO BBIMOJIHEHO MEHEe
2/3 Bceit pabotel. OOydaromuiics JaeT HEBEPHYIO OIICHKY CUTyaruH, pemeHo MmeHnee 50% 3amau.

6.MeToauueckue MaTepHualbl, oNpeac/Jaalomuce nmMpouecaypsbl OiCHUBAaHUA

3HAHUH, YMEeHUI, HABBIKOB U (MJIH) ONbITA IeATEJILHOCTH

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTyI€HTOM [0 JWCHUIUIMHE BKIIIOYAET JIBECO-
CTaBIISIOIINE:

— nepeas cocmasiawas — OIeHKa PEryJIIPHOCTH, CBOEBPEMEHHOCTH U Ka4eCTBA BBITOJHEHUS
CTYJEHTOM yudeOHOW paboThl MO M3yUYEHHUIO AMCLUUIUIMHBI B TEUCHHE MEpPHOa M3yUeHUS AUCLUILIMHBI
(cemecTpa, MM HECKOJNBKHX ceMecTpoB) (cymma — He Oosiee 70 OamnoB). bammel, xapakTepusyromue
yCIeBAaEMOCTh CTYJIEHTa MO JTUCIUIUIMHE, HAOUPAIOTCSA UM B TEUEHUE BCEro Meproja o0yueHus 3a u3yve-
HUE OTJEIBHBIX TEM U BBIIIOJHEHNE OTACIBHBIX BUIOB PadOT.

— emopas cocmasnAloujas — OICHKAa 3HAHWW CTyIEHTa MO pe3yJbTaTaM MPOMEXYTOYHOH aTTe-
craruu (He 6omnee 30 —6amioB).

Kpurteprem oneHkr ypoBHSI COPMHPOBAHHOCTH KOMITETEHIIMK B paMKaxX y4eOHOH IUCIUILTIHBI
«KBanroBas Mexanuka» B VI cemectpe siBIsieTCs SK3aMeH.

OO6mwmit 0aymut TEeKyIero U pyoeKHOro KOHTPOJIS CKIAABIBACTCS U3 CIEAYIONIUX COCTABIISIOIINX
IIPUJIOKEHNUE 2.

Llenvio npomescymounvix ammecmayui 10 JUCUUIUIMHE ABIISIETCSA OLEHKA KaueCTBA OCBOCHUS
JTUCIUTITUHBI 00yYarOIIMMHKCS.

Kpumepuu oyenxu xauecmea oceoenus oucyunaunsvi(Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6an1106 — TEOPETUYECKOE CONEPKAHUE Kypca OCBOCHO TIOJI-
HOCTBI0,0€3 Mpo06esioB, He0OX0IMMbIE TTPAKTUUECKUE HABBIKKA PAOOTHI C OCBOEHHBIM MaTepHraioM chop-
MUpOBaHbI. BeenpenycMoTpeHHbIe TporpaMMoit 00ydeHus: yueOHble 3ajaHusl BBIOJIHEHBI, KAaueCTBO MX
BBITIOJTHEHUS OI[CHEHO YMCIIOMOAUIOB, OJIM3KUM K MakcuMaibHOMY. Ha sKk3aMeHe CTyJIeHT JeMOHCTPH-
pyeT ri1yOoKHe 3HaHUSIIPEyCMOTPEHHOTO POrpaMMOi MaTepHaia, yMeeT YeTKO, TAKOHUYHO U JIOTHYe-
CKH MOCIIEI0BAaTEIbHO OTBEYATh HA IMOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «xopouio» —om 81 0o 90 6annoe — TeopeTnIecKoe CoaepKaHue Kypca OCBOEHO, HE00-
XOJMMBIE TTPAKTHYECKIE HABBIKH Pa0OThI ¢(hOPMUPOBAHBI, BEITIOTHEHHBIEC YIeOHBIC 3aJaHUs COJIepKAT
He3HauuTeNbHble omnOku.Ha sk3aMeHe CTyIeHT IeMOHCTPUPYET TBEPIOE3HAHUSI OCHOBHOTO (ITpO-
IPaMMHOT0) MaTepHualla, yMeeT 4eTKO, TPaMOTHO, 0€3 CyIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MIOCTAB-
JICHHbIE BOTIPOCHI.

Ouyenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TeopeTUUECKOe COACpKaHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOMMbIE MPAKTUUYECKHUE HABBIKM pabOTHl C(HOPMHUPOBAHBI YACTHYHO, BbI-
MOJIHEHHBIE YueOHbIe 3aJJaHus cojepkar rpyonie ommoku.Ha 3x3aMeHe cTyIeHT IeMOHCTPUPYET 3HAHHE
TOJILKO OCHOBHOT'O MaTepHualia, OTBEThI COAEP)KAT HETOUHOCTH, CJIab0 apryMEeHTHUPOBAHbI, HapyIIeHa To-
CJIEIOBATEILHOCTD HU3JI0KEHUS MaTepraia

Ouyenka «neyooenemeopumenvHo» — om 36 0o 60 d6annoe — TEOPETUUECKOE COACPKAHUE Kypca
HEOCBOEHO, HEOOXOIUMBIC MPAKTHYECKHNE HABBIKM PAa0OTHI HE C(HOPMHUPOBAHBI, BHITIOJIHCHHBIC YUCOHBIC
3aJJaHus COJIEPKATTPyOble OIMOKH, TOMOJHUTENIbHAS CaMOCTOATENNbHAs paboTa HaJl MaTepuaioM Kypca



HC MNMPUBCACT K CYHMICCTBECHHOMYIIOBBIIMICHUIO Ka4Y€CTBa BLIIIOJTHCHUA y‘{e6HI)IX Sa,Z[aHPIfI. Ha »sk3amene
CTYACHT ACMOHCTPHUPYCT HC3HAHUC 3HAYUTEILHON YacTu NporpaMMHOroO Marcpuaiaa, CymCCTBCHHBLIC
OIIMOKH B OTBETaX Ha BOITPOCHI, HCYMCHUEC OPUCHTUPOBATHCA B MaTCpUali€, HEC3HAHNCOCHOBHBIX TIOHSTUHN

JUCILUILINHEI.

Taonuya 7. Pe3yiomamul 0c60eHUs y4eOHOU OUCYUNTUHDL, ROOIeHcalUe NPOsepKe

Koo u naumenosa-

Buo ouenounozo

Pes3ynomamut 00y- HUue UHOUKAmopos OcHo6Hble nokazamenu Mmamepuana,
yeHus 00CMUIICEHUA KOM- OUeHKU obecneuusaroujue
(Komnemenuyuu) nemenuyuu pe3yavmamos 00yuenus dopmuposanue
KomnemeHnuyui

IIK-3. Cnocoben
MIPOSKTHPOBATH U
OCYIIECTBIISITh
HAINpPaBJIEHHbBIN CHUH-
Te3 HEOPTraHUYCCKUX
COCIUHCHHH C I10-
JIE3HBIMU CBOICTBA-
MU TI0]T PYKOBO/JI-
CTBOM CIIEL[HATMCTA
0oJiee BLICOKOI KBa-
nudUKaIIN

IIK-3.1. 3HaeTr u Mo-
JKET IPUMEHSTH Ha
MPaKTUKE COBPEMEH-
HbIE HKCTIEPUMEH-
TaJabHBIE METOIBI IS
YCTaHOBJIEHUS CTPYK-
Typbl HEOpraHUYe-
CKHX COSTMHECHUH

3HaTh: OCHOBHBIC OJKCIIe-
PUMCHTAJIbHBIC METO/IbI
MPUMEHSIEMbIE JUIS  OTIpe-
JICTICHHUsI CTPYKTYPBI HEOp-
TaHUYECKUX COCIUHEHHI
Ymernb: Kanubposatb
npuOOpBI ISl TIPOBEICHHS
nabopaTOPHOTO  aHaM3a
npo6 (00pa3ioB) CHIPbS U
noiy(pabpuKaToB; CTPOUTH
KaJIMOpOBOYHBIE KPUBbIE
Bnanern: HaBbiKamu pabo-
Thl Ha J1a0OpaToOpHOM 000-
PYIOBaHUU JUIS yCTaHOBJIE-
HUSl CTPYKTYpBhI HEOpTaHH-
YECKHX MAaTEePHAIOB

OrneHOUHBIE MaTepU-
aJlbl IS CAaMOCTOSI-
TENBHOU PadOTHI (TH-
MIOBBIE 33/1a9Upa3aes
5.1.2.);TunoBkIe or1e-
HOYHBIE MaTepHaIbI
IUIsL yCTHOTO OIpoca
(pazmen 5.1.1););
THUIIOBBIE TECTOBBIC
3amanus (pasnen
5.2.2)

IIK-3.2. Cniocoben
U3y4aTh PEaKIOH-
HYIO CIIOCOOHOCTH
HEOPraHMYEeCKUX CO-
eAMHEHUH ¢ TIpUMe-
HEHUEM THUITOBBIX
AKCIIEPUMEHTATBHBIX
Y PaCYE€THBIX METO-
JI0B

3HaTh:  XapaKTEPUCTHKHU
BIUSIOIIUE HAa PEaKIHOH-
HYIO CIIOCOOHOCTH XMMHYe-
CKHMX COCIMHEHUI

Ymern: IlpoBoauts rpa-
IOYUPOBKY CpEACTB H3Me-
pEHUIl; CTPOUTH I'padynupo-
BOYHBIE KPUBBIE (TaOIHIIbI)
Baagerb: wncnonb30BaHHS
KOMIIBIOTEPHBIX TPOrpPaMM
U JKCIEPUMEHTAIbHBIX Me-
TOJIOB JJIsl TIOCTPOEHUS XH-
MUYECKUX U CTEPEOXUMH-
yeckux (HopMyn coeauHe-
HUW U IPYyTUX BUJOB HIUIIO-
CTPaTUBHOT'O MaTepuaa.

Or1eHOUHBIE MaTepH-
QJIBI JIJIsl CAMOCTOS-
TENBHOW PadOTHI (TH-
MOBBIE 3a/1a4npa3zen
5.1.2.);TunoBele ore-
HOYHBIE MAaTEPHUAIIBI
JUISL yCTHOTO OIpoca
(pazmen 5.1.1););
THUIIOBBIE TECTOBBIC
3amanus (pa3nen
5.2.2))

K-3.3. Cocoben
BBIOPATH ONTUMAJTb-
HBIM METOJT CHHTE3a
HEOPTraHUYECKHUX CO-
eIUHEHUN U METOIU-
Ky 00pabOTKH Oy~
YCHHBIX PE3YJIbTATOB

3HATh: TEXHOJIOTHUs MPOU3-
BOJICTBA HEOPraHHUYECKUX
coenHeHull; 00opyaoBa-
HUE 1a0opaTopuu U MpaBu-
J1a ero 3KCIUTyaTaluu

YMmers:  IOArOTABIMBATH

OreHOYHBIEC MaTepH-
QJIBI IS CAMOCTOS-
TEeNBHOI paboTHI (TH-
TIOBBIE 33/1a4npaszes
5.1.2.);Tunogsle ore-
HOYHBIE MaTepHaJIbI
IUIsL yCTHOTO OIIpoca
(pazmen 5.1.1););




HUCXOTHOE CBIpBe, OCHOB- THUITIOBBIC TCCTOBLIC
HblE M BCIIOMOTATEIbHbIE zagazH;m (paszen
MaTepuabl C y4eToM Tpe- |

OoBaHMI1 OXpaHBI TPYAA
Buaagerb: TeXHOJOTHSAMHU
OIICHKH HAay4YHO-
MIPaKTUYECKOU 3HAYMMOCTH
BBIOPAHHOT'O METOJIa CUHTE-
3a HEOPTraHUYECKUX COETU-
HEHMI

e

7. YueOHO-MeTOAnYEeCKOE o0eceYeHrne TUCIUILITHHBI

7.1. HopMaTHUBHO-3aKOHOAATEIbHbIE AKTHI

[Tpuka3z Muno6puayku Poccuu ot 12.03.2015 N 210 "O6 yrBepxknenun denepanbHOro rocyaap-
CTBEHHOTO0 00pa30BaTENbHOTO CTAHIApTa BBHICHIETO OOPa30BaHUS IO HAMPABICHUIO IMOATOTOBKU
04.03.01 Xumus (ypoBenb OakanaBpuara)" (3apeructpupoBano B Muntocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

@enepanbHblif 3akoH "OO6 obpazoBanuu B Poccuiickoit ®@enepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_140174/
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7.4.1lepnoanyeckue U3aaHus
1. XKypHan HeopraHu4eCKON XUMHUU

2. Kypnan «Heopranuueckue MaTepuaib»

3. Hayuno-texamueckuii xypHanhttp://www.ofmg.ru

7.5.lnTepHET — pecypchl

http://www.qchem.ru/lectures/
http://quant.distant.ru/program.htm

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

HNHuTepHeT-pecypcsl

HpI/I HU3YUYCHUHN OUCHUIIINHBI «KBanToBas MCXaHUKay, 06yqa}omnec;1

(YInaneHHBIM TOCTYII) K pecypcam:
—  00wue unghopmayuonHvle, CHpagoyHbvle U NOUCKOBbLE:

1. CnpaBounas npaBoBas cucrema «Iapant». URL: http://www.garant.ru.

obecreyeHbl A0CTYIIOM

2. Cupasounas npaBoBas cucremMa «Koncynprant [Imroc». URL: http://www. consultant.ru

Nen/m | Hammeno- Kparkas xapakrepu- Anpec caiita Haunmeno- Ycaosus
BaHMe JJIeK- CTHKA BaHMe Opra- | JocTyna
TPOHHOTO HU3aLMH-
pecypca BJIaJ1eJIb1IA;
PEeKBH3UTHI
AOTr0BOpa
1. OB/l PI'B | DnexTpoHHBIE BEpCcUU http://www.dis | ®I'BY «Poc- | ABTopuso-
885898 noHbix Tek- s.asl.ru cuiickas roc- | BaHHBIH J10-
CTOB AvcCcepTaumii 1 aBTope- y/lApCTBEH- CTYN 13
cbepijos u3 omna POCSHﬁ' Has 6ubamo- | OubnuoTexu
CKOM IOCYapCTBCHHON texka» (PTB) | (k. 112-113)
6ubnuoTexku
Jorosop
Ne(95/04/001
1
oT
05.02.2022 .
2. «Web of ABtoputeTHasmonuTema- | http:/www.isik | Kommnanus Hoctyn o
Science» TU4eckas pedepaTuBHO- nowledge.com/ Thomson [P-agpecam
(WOS) oubnuorpaduueckas u Reuters KbI'Y
HayKoOMeTpuieckas 6a3a CyOiuuen-
JAHHBIX, B KOTOPOW HUH- 3HOHHBIN
JNEKCUPYIOTCS 0KOJI0 12,5 JA0TOBOP
TBIC. )KYPHAJIOB NeWoS/558
oT
02.04.2018 .



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://thomsonreuters.com/
http://thomsonreuters.com/

Sciverse PedepatnsHas n aHanu- N3 naTens- Hoctyn no
Scopususna- | Tmyeckasa 6asa faHHbIX, http://www.sco | ctBO «Else- | IP-anmpecam
TEJIbCTBA cofepKallas pus.com vier. Hayka u KBI'y

«Onb3eBUp. 21.000 peLeH3u- TEXHOJIOTU
Hayxka u tex- PYEMBbIX KYPHA/IOB; Kontpakr
HOJIOTHIDY 100.000 KHUT; 370 KHUXK- Ne7E/223 ot
HbIi cepuit (NpogonsKato- 01.02.2022 .
LLMXCA U3OAHWNI);
6,8 M/H. OOKNa[0B
13 TPyA0B KOHdepeHLUNi
Hayunasn OnektpoHHas 6ubimoreka | http://elibrary.r | OOO «HOb» [TonHbrit
3JIEKTPOH- | HAyYHBIX IMyOIUKAIUH - u JOCTYTI
Hasi 0u0JIM0- | TOJIHOTEKCTOBBIC BEPCUU
Teka (HIB | okoso 4000 nHOCTpaHHBIX
POD®N) 1 3900 oTeyecTBEHHBIX
Hay4YHBIX )KypHAJIOB, pe-
dbepatsl myonmkanuit 20
TBICSY ’KYPHAJIOB, a TAKXKe
onucanus 1,5 muH. 3apy-
OEKHBIX U POCCHICKUX
JIACCEepTALUH.
2800 poccuiickux xKypHa-
JI0B Ha O€3BO3ME3THOI
OCHOBE
Bazapannbix | HammmonansHas undopma- | http://elibrary.r | OOO «H3b» | ABtopuso-
Sciencelndex | MOHHO-aHATUTHYECKAS u JInnieH3noH- | BaHHBIA HO-
(PUHL) CHUCTEMA, AKKYMYJIUPYIO- HBIN I0rOBOP CTYIL.
iast 0osiee 6 MUJJIMOHOB Sciencelndex | [lo3Bomser
myOIUKaIui pOCCHICKUX NoSIO- JIOTIOJIHATD
aBTOPOB, a Takke HH}Op- 741/2022 Y YTOYHSITh
Malui 00 UX IMUTHPOBA- 15.03.2022 1. | cBeneHus o
Huu u3 6omaee 4500 poc- nyOirka-
CUICKUX JKypPHAJIOB. USAX yde-
veIX KBI'Y,
UMEIOTITIX -
cs B PUHI]
IBC«Koncy | 13800 n3gaHuii no Bcem http://www.stu | OOO «Ilo- [TonHbrit
JBTAHT CTY- | 061aCTAM 3HAHUM, BKAIO- dmedlib.ru JTUTEXpe- JocTyt (pe-
JEHTa» yaeT 6onee yem 12000 http://www.me cype» TUCTpALIMS
yueBHMKOB 1 yuebHbix no- | deollegelib.ru (r.Mockga) o [P-
cobuit ana BO 1 CMNO, 864 Horosop alpecam
HaMMeHOBaHMWI1 XypHanos Nel38CJ1/01- | KBI'Y)
1 917 moHorpadui. 2022
Or
13.02.2022 .
IbC OnexkTpoHHbIeBepcuu KHUT | https://e.lanboo | OO0 «9bC [TonHbrit
«Jlanby» BEIIYIINX U31aTENIbCTB k.com/ JIAHb» (r. | moctyn (pe-
y4eOHOU U HAyYHOU JIUTE- CaHkr- TUCTpaLUs
paTypsl (B TOM 4HCIIE YHU- [TetepOypr) 1o IP-
BEPCUTETCKUX U3/a- Jorosop azpecam
TENbCTB), TAK U DJIEKTPOH- Ne3E/223 KBI'Y)



http://www.scopus.com/
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.medcollegelib.ru/
http://www.medcollegelib.ru/

HBIC BEPCUH TEPUOINYEC- oT
CKMX M3JIaHUI 0 pa3iny- 01.02.2022 1.
HBIM 00JIaCTsIM 3HAHMIA.
8. Hauuo- O6beANHEHHDIN 31eK- https://u36.pd | ®I'BY «Poc- | Hoctym ¢
HaJIbHasl TPOHHbIM KaTanor GoHA0B CUICKas roc- | DJIEKTPOH-
JJIEKTPOH- | pOoCCUICKUX BUBANOTEK, YAapCTBCH- HOT'0 41-
Hast OM0JINO- | copepialLmii Hast OMOIMo- | TaIbHOTO
Teka PI'B | 413315405 NEKTPOHHBIX TeKa» 3ana 6uo-
[OKYMeHTOB 06pa30Ba- JINOTCKH
KbI'Y
TeNbHOrO U Hay4yHOro Xa-
paKTepa No pasNnyHbIM
OTPACAAM 3HAHWM
9. IBC «Aii- | 107831 nyOnukanwii, B http://iprbooks 000 «Ai [Tonnbrit
ulpoéyke» | 1.4.: 19071 — yueOHBIX U3- hop.ru/ ITu Op Me- | nmoctym (pe-
naHui, 6746 — Hay4YHBIX ay TUCTpaLUs
n3nanuii, 700 KoJIeKUui, (r. CaparoB) o IP-
343 xypuana BAK, 2085 Jdorosop azpecam
ayJTMOU3aHUN. Ned4839/19 KBI'Y)
oT
01.02.2022 r.
10.| Mexnyna- | Llubposas unenruduka- http://Crossref. HIT ABTOpHU30-
poaHasi cu- | uus o0sexToB (DOI) com «HBUKOH» | BaHHBIH H0-
cremMa 0mo- Jdorosop CTYI
Juorpadu- NeCRNA-
YeCKHUX CChI- 1060-19oT1
JoK Crossref 07.05.2022 r.
11.| Polpred.com | O630p CMU Poccum n http://polpred.c 000 Hoctym o
. HoBoctn. | 3apyGexbs. [lonHble Tek- om «Tonmpen IP-agpecam
0O0630p CThI + aHanuTukan3 600 CIIpaBOYHU- KbI'Y
CMM. Poc- | uznanwmii no 53 orpacisam K1
CHsl U 3apy-
0exbe
12.| Ilpe3unent- | bonee 500 000 anektpoH- | http://www.prli | ®I'BY «IIpe- | ABTopu3zo-
ckasi Omo- HbIX [JOKYMEHTOB M0 UCTO- b.ru 3UJICHTCKasl | BaHHBIMU J0-
JIMOTEKA UM. | puy OTeyecTBa, POCCUIA- oubMmoTeKa CTyI W3
B.H. Enb- | ckoit rocymapcreenHocTy, . UM. E.H.( 6H6211/IOT€KI/I
HMHA JIbIAHAY (T. ayn.
PYCCKOMY f3bIKYy U MpaBy Carter. Ne 14)
[TerepOypr)

K COBPDEMEHHBIM npoz])eccuouaﬂbubm oazam OaHHbIX:

Nature

OmvH w3 caMbBIX CTapblXx H aBTOpHTET- JlocTyn cBo-
HBIX O0ILIIEHayYHBIX JXKypHasoB. [TyOnukyer 0oaHBIH

HUcciaca10BaHusd, MOCBSIIEHHBIC IMUPOKOMY

KpyTy BOIIPOCOB, B OCHOBHOM €CTECTBEHHO- WWwWw.nature.
HayuyHou tematuku. C 2005 roga >xypHain com

myOIMKyeT MOJIKACThI, TJe BKpaTie 00CyXk-
JAIOTCS TOCTHDKCHHST HAYKW WM IyOJIMKaIuu archive.neico



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/
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

3a MOCJIENHIO0 HEHEIIO — JIBE. n.ru

2 . . Pecypc no-
Springer Materials — 310 camast monHas 6a3a ypea
CTyNeH

JIAHHBIX, OIUCHIBAIOIIAsI CBOMCTBA U Xapak- 1o IP-
TEepUCTUKH MaTepraioB. OHA aKKyMYyJIHPYyET apecanm

SpringerMaterials wuHpOpMaKMIO W3 TAKUX JTUCHUILIINH, Kak TYCYPa
MaTtepuanoBeieHue, Gusnka, Gu3ndecKas u
HEOpraHWYeCcKasi XUMUS, MalIHHOCTPOCHUE
U Jp.

materials.spri
nger.com

3 SBnsiercss HEKOMMEpPYECKHMM  aKaJeMude-

CKUM U3JIaTeIbCTBOM, IEYATAIOIIUM OKOJIO

40 cepwmii (KypHAJIOB, €KETOJHUKOB), MyO-

JUKYIOIIUX KPYIHbIE OO30pHBIC CTaTbU O
IOCTIKEHUAX B 00JAaCTH eCTeCTBEHHBIX M archive.neico
COIMAJIbHBIX HayK. boyiee MOJOBHHBI W3 n.ru

9TUX KYPHAJOB MMEIOT BBICOYAWIIUN YpPO-

BEHb IUTHPOBAHUS o mnaxr-

dakrop (Science Citation Index), 3anumas

MIEPBBIC MECTA B CBOMX KATETOPHIX HAYK.

KypHaus! u3gareiab-
cTBa Annual
Reviews

4 DTO MOJTHOTEKCTOBasi 0a3a JaHHBIX >KypHa-
noB uznarenbcrBa Okcdopackoro yHuBep-
JKypHanel u3natenb- curera. Pecypc aHIIIOS3BIYHBIN, COIACPKUT
ctBa Oxford MaTepuasbl MO OOIIECTBEHHBIM U T'yMaHH-
University Press  TapHbIM, €CTECTBEHHBIM M TEXHUYECKUM
HaykaMm, HHGOpMaTHKe, MEAUIIMHE, 3/PaBO-

OXPAHCHHUIO H JIP.

archive.neico
n.ru

5 Kypnaner Royal Society of Chemistry —
aBTOPUTETHBIC Hay4HbIE M3/IaHUs, YTO MOJI-
TBEPIKTAETCSI X BBICOKMMH MTOKA3aTEISIMH B
Iudposoii apxuB Journal Citation Reports. B kareropun
KYPHAJIOB U3JaTeNb- «XUMUS. MyJIbTHIUCIUIUTMHAPHBIE HCCIIe-
crBa Royal Society moBaHus» cpenu MEpBHIX MO paHry 20 xyp-
of Chemistry HamoB 6 w3patorcss Royal Society of
Chemistry. Bce apyrue usnarenscrsa npej-
CTaBIICHBl MEHBIIIMM KOJUYECTBOM >KypHa-

70B B Ton-20.

pubs.rsc.org

6 Otu 0a3bl TaHHBIX TPEIHA3HAYCHBI VIS UC-
MOJIb30BaHMs IIUPOKOW myOmukoid. M3-3a
OorpaHHuYeHuil 000pyAOBaHUS U IPOMYCKHON
CMOCOOHOCTH OHM HE MpeJHa3HaueHbl JUIs
MaccoBOTO CKayMBaHUs JTAHHBIX
USPTO. lns nosnydyeHus TOMOIHUTEIBHOU
nHpopManui 00 OOBEMHBIX  JAHHBIX
USPTO, nocerute cTpaHully DIEKTPOHHbIE
HOPOAYKTHI JAHHBIX.

[TarentHas Oa3a
USPTO

patft.uspto.g
ov

7.6. Meronnuyeckue yKa3aHusl MO0 NMPOBEICHUIO PA3JIUYHBIX Y4eOHbIX 3aHATHI H ca-
MOCTOSITEJIbHOI padoThI
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VYuebHas padora o gucruiimHe KBaHTOBas MEXaHUKACOCTOUT M3 KOHTAKTHOM paboOTHI (JIEKIIHH,
MIPAKTUYECKHE 3aHATUS) U CAMOCTOSTENBHON pa0oThl. COOTHOIICHUE JICKIIMOHHBIX, CEMUHAPCKUX, J1a00-
pPaTOpPHBIX M MPAKTHUUYECKUX 3aHATUI K 00IeMy KOJMYECTBY YacOB COOTBETCTBYET y4eOHOMY IIaHy
Hanpasnenus 04.03.01 — Xumus, npoduns «IIpoduns «Heopranndeckas XuMusi 1 XUMHsT KOOPIUHAIIH-
OHHBIX COCAMHEHMI», «XUMHUS OKPYKaIOIIEH Cpellbl, XUMUYecKasi dKCIIepTH3a U dKoJoruyeckas Oes-
OMAaCHOCTBY.

JIJ1s TOATOTOBKM K MPAKTHUECKUM 3aHITHSIM HEOOXOAUMO PAacCMOTPETh KOHTPOJIbHBIE BOMPOCHI,
Py HEOOXOUMOCTH OOPATUTHCS K PEKOMEHIYEMOH JINTEpaType, 3arnucaTh HEMTOHITHBIE MOMEHTHI B BO-
pocax Jyisl ySICHEHUS UX Ha MPEACTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzydenuio oucyunaunsl «Keanmoean mexanuxka» onsa 0oy-

yarouwuxcs

enp kypca «KBaHTOBass MEXaHUKA» - SABIISIETCSA (OPMHUPOBATH U PACKPHITH CMBICIBI OCHOBHBIX 3aKO-
HOB W 3HAHUM Yy CTYACHTOB B 00/1aCTH KBaHTOBOM XUMHHU, HAYYUTH CTYAC€HTOB BUICTH obnactu IPUMEHCHHUE OTUX
3aKOHOB U 3HaHI/II71, MMOHMUMATh UX MPUHIUIIMATIBbHBIC BO3MOXHOCTHU IIPU PCHICHUN KOHKPECTHBIX 3a1a4.

[TpucTynas K M3y4EHHUIO AUCHUILIMHBI, 00yJaloneMycsi HEOOX0AUMO O3HAKOMHUTBCS C TeMaTHde-
CKUM IUJIAHOM 3aHATUH, CIIHCKOM PEKOMEHI0BaHHOUW y4ueOHOU nuTtepatyphl. ClieyeT ysICHUTh MOCIENO0-
BaTEIbHOCTD BHIIIOJHEHHS] MHIMBUIyalIbHBIX YU€OHBIX 3aJjaHHii, 3aHECTU B CBOIO pabo4uyIO TE€TPaJlb TEMBI
Y CPOKH TPOBENICHHS] CEMHHAPOB, HATUCAHUS YYEOHBIX U TBOpUYEeCKHX padot. [lpu m3ydeHnn nucumrnim-
HbI 00yYaroIUecs BBHIIOIHAIOT CIEAYIONINE 3a/1aHus: U3y4aloT PEeKOMEHIOBAHHYIO YUEOHYIO U HAYYHYIO
JIUTEpaTypy; MUIITYT KOHTPOJIbHBIE paOOThI, TOTOBAT JIOKJIAbBl U COOOIICHUS K MPAKTUICCKUM 3aHATHUSIM;
BBITIOJHSIOT CAMOCTOSATEIbHBIE TBOPUYECKHE PAabOThI, YHAaCTBYIOT B BBIMOJIHEHUN MPAKTUYECKUX 3aJaHUM.
YpoBeHb U Ti1yOMHA YCBOEHUS JHUCLUUIUIMHBI 3aBUCAT OT aKTUBHOM M CUCTEMATUYECKOW pabOThl Ha JIeK-
LHUSX, U3YYEHUS] PEKOMEHA0OBAaHHOM JIMTEPaTypPhl, BHIITOJIHEHUS KOHTPOJIbHBIX MUCbMEHHBIX 3a1aHUI

Kypc usydaercss Ha JeKIUSAX, CEMUHapaxX, U IPU CaMOCTOSITEIbHON U MHAMBHIyalIbHOM paloTe
oOyuatoruxcs. OOy4aromuiicst sl MOJIHOTO OCBOCHMsI MaTepHalia JIOJDKEH HE MPOIMyCKaTh 3aHITHS U
aKTUBHO Y4YacCTBOBaTh B yueOHOM mporiecce. st MmakcuManbHON () PEKTUBHOCTUA U3yYSHHUST HEOOXOMMO
MIOCTOSIHHO BECTHU KOHCHEKT JIEKIMMU, 3HaTh PEKOMEHAYEMYIO IPENnoJaBaTesieM JINTepaTypy, MO3BOJISIO-
IIYIO JOTOJMHUTH 3HAHUSI U JTyUIlle TTOJATOTOBUTHCS K CEMUHAPCKUM 3aHSTHSIM.

B cooTBeTcTBUU C y4eOHBIM IJIAHOM Ha KXy TeMY BbIIEICHO HEOOXOAMMOE KOJIMYECTBO Ya-
COB MPAKTHUYECKUX 3aHATHH, KOTOPbIE MPOBOJSATCS B COOTBETCTBUH C BONPOCAMHU, PEKOMEHI0BAaHHBIMU K
M3Y4YEHHIO M0 OmpeseseHHbIM TemMaMm. OOydJaromuecs JAOKHBI PETyNIpHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATHUSIM M y4acTBOBAaTh B 00CYXJAEHUU BONpPOCOB. [Ipy MOAroTOBKE K 3aHATHUSIM CIIEIyET pyKOBOJICTBO-
BAaThCSl KOHCIIEKTOM JIEKUUA M PEKOMEHIOBaHHOW nuTeparypoil. Temarnueckuil mijaaH IUCUUILIUHBI,
y4eOHO-METOINYECKUE MaTEepUabl, a TAK)KE CIIMCOK PEKOMEH/I0BAaHHOM JINTEpATyphbl IPUBEIEHBI B pado-
4yeH mporpamMmme

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 8peMsa NPOGEOEHUs TeKUUU

B mporecce NEKIMOHHBIX 3aHATUN 11€7€CO00pa3HO KOHCIIEKTHUPOBATh Y4eOHBIM Marepuai. Jlms
ATOTO MCTIONB3YIOTCS O0IIKEe U yTBEPAUBIIHECS B IPAKTUKE MPABUIIA, H TPUEMbI KOHCTIEKTUPOBAHHUS JICK-
AH:

KoHncnektupoBanue NeKIUd BEAETCS B CHEIUAIBHO OTBEACHHON IJISi STOTO TETPAIM, Ka)IbIid
JIUCT KOTOpOﬁ JOJDKEH UMETH ITOJIA, Ha KOTOPBIX ACTAOTCA IMIOMETKU U3 peKOMeH)IOBaHHOI\/’I JIUTCPATYyPHhI,
JIOTIOJHSIFOIINE MaTepuan MPOCIYIIAHHON JIEKIIMH, a TakKe MOJYEPKHUBAIOIINE OCOOYH0 BaXKHOCTH TEX
HJIM UHBIX TCOPETUYCCKUX TOJIOKEHUH.

[{enecooOpa3HO 3anuchIBaTh TEMY U IJIaH JEKIUH, PEKOMEHIyeMYIO JIUTepaTypy K TeMe. 3anucu
pa3eioB JIEKIIUU JOJKHBI UMETh 3aroJIOBKH, ITO/3aroJIOBKH, KpacHbIe CTPOKHU. JIJI BBIZCICHUS pa3e-
JIOB, BBIBOAOB, onpe;[eneHHfI, OCHOBHBIX I/II[CI\/'I MOKHO HMCIIOJIb30BATh IBCTHLIC KapaHAallln U (I)JIOMaCTe-
PBL.

HazBanurle B JICKIIUA CCBUJIKKM Ha INCPBOUCTOYHUKH HAJO MOMCTUTH HaA IMOJIAX, qTOGBI npu camo-
CTOATENbHON paboTe HANTH M BHUCATh MX. B KOHCIEKTE OCIOBHO 3alUCHIBAIOTCS OIpeIeIeHHs TOHS-
THi, KaTeropuit 1 3akoHOB. OcTallbHOE JOKHO OBITh 3aIIMCAHO CBOMMU CIIOBAMHU.



Kaxnmomy cTyneHTy HeoOX0IUMO BRIPA0OTAaTh W MCIOIB30BaTh JOMYCTUMBIE COKpAIleHUsT HanOo-
Jiee pacTpOCTPAHEHHBIX TEPMUHOB U OHSTHM.
Memoouueckue pekomenoayuu no n0020mMoeKe K NPAKMUYECKUM 3aHAMUAM

[TpakTrueckue (ceMHUHApPCKUE) 3aHATHS — COCTaBHAs YacTh y4eOHOTro mpoiiecca, rpymnmnoBas Gpop-
Ma 3aHATHIA [PH aKTHUBHOM YYacTHH CTYJEHTOB. lIpakTHueckue 3aHSATHsS CIIOCOOCTBYIOT YIIIyOJIeHHOMY
M3Y4YEHHIO HauboJjee CIOKHBIX MPo0sieM HAyKH U CIy>KaT OCHOBHOM (pOpMOM MOJBEACHHSI UTOTOB CaMo-
CTOSITENbHOU paboThl oOydaronuxcs. L{enpio nMpakTHYecKuX 3aHATHI SBISIETCS YIyOJieHHe U 3aKperuie-
HUE TEOPETUYECKUX 3HAHUM, MOJYYSHHBIX 00YYarOMIMMHUCS Ha JIEKIUSIX U B IIPOLECCE CAMOCTOSITEILHOTO
M3ydeHus: yuyeOHOro marepuaia, a, CIeJ0BaTeNbHO, (POPMHPOBAHUE y HHUX OINPEACICHHBIX YMEHUH U
HaBBbIKOB.

B Xxoze moAroToBKM K CEMHUHApPCKOMY 3aHATHIO HEOOXOIMMO MPOYNUTATh KOHCHEKT JIEKIUH, U3Y-
YUTh OCHOBHYIO JINTEPATypy, O3HAKOMUTHCS C JOMOIHUTEIBHOW JIMTEPATYPOU, BBIIOIHUTH BbIIAHHBIC
IperoiaBaTeNieM MpaKTHUeCKue 3aaanus. [Ipu 3ToM ydecTh peKOMEHJAIMK MPeroiaBaTeliss U TpedboBa-
HuUs nporpammbl. JlopabaTeiBaTh CBOI KOHCIEKT JIEKIIUH, Jiefiasi B HEM COOTBETCTBYIOIIUE 3aMUCU U3 JIU-
Teparypsbl.

KenaTenbHO IpU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM IO AUCIUIUIMHE OJHOBPEMEHHO HC-
I10JIb30BAaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 33JaHHbIE BOIIPOCHI.

Ha mpakTuueckux 3aHsATHIX 00ydarommecs y4arcs TpaMOTHO U3JIarath nNpoOieMbl, CBOOOIHO BbI-
CKa3blBaTh CBOM MBICIIM U CY)KJIEHUS, paCCMaTPUBAIOT CUTYalllu, CIIOCOOCTBYIOLINE PAa3BUTHUIO Mpodec-
CUOHAJIBHOW KOMIETEHTHOCTU. ClieyeT UMETh B BUY, YTO MOArOTOBKA K MPAKTUYECKOMY 3aHATHUIO 3a-
BUCHUT OT (pOpMBI, MECTa IPOBEIEHUSI CEMUHApA, KOHKPETHBIX 33/IaHUil U MOPYUYEHHH. ITO MOXKET OBITh
HamucaHue JI0KIaaa, 3cce, pedepara (¢ mociaeayoUM UX 00CyKICHIUEM), KOJTIOKBUYM.

Memoouueckue peKomenoauuu no OpeaHu3AUUU CAMOCMOAMENbHOU Padomul

CamocTtosTenpHas paboTa 00y4arommxcsl - Coco0 aKTUBHOTO, IEJICHAIIPABICHHOTO MPHOOpeTe-
HUS CTYJICHTOM HOBBIX JUIsl HETO 3HAHUW W yMEHUN 0e3 HeMOCPEACTBEHHOTO Y4acTHs B 9TOM IIpoliecca
npenoaaBaTeneil. [loBbilIeHNE POIM CAaMOCTOSTENEHON PadOThl 00YYAIOIIUXCS IPH MPOBEACHUH pa3iny-
HBIX BUJIOB YUEOHBIX 3aHATUM MPEIOJIaraeT:

—  ONTHUMHU3AIHIO METOJIOB OOY4YEHHUsI, BHEJPEHNE B YUEOHBIN MPOIECC HOBBIX TEXHOJIOTUH 00Y-
YEeHMs], TIOBBIIAIOIINX TPOU3BOJUTENLHOCTD TPY/ia MPENoIaBaTelNs, aKTHBHOE HCIIOIb30BaHHe HHPOpMa-
[IMOHHBIX TEXHOJIOTHUH, MO3BOJSIONINX 0o0ydaroneMycsi B yI00OHOE JIsl HETO BpeMsi OCBauBaTh y4eOHBI

MaTcpHrall;
- IMAPOKOC BHCAPCHNUEC KOMIIBIOTCPU3UPOBAHHOTO TECTUPOBAHU A,

- COBCPUICHCTBOBAHUC MCTOAUKH IMMPOBCACHUSA IPAKTUK U Hay‘{HO-I/ICCHe,[[OBaTCJlBCKOﬁ pa60TBI
06yqaroumxc;[, IMMOCKOJIbKY UMCHHO 3THU BUJbI qu6H0f/'I pa6OTBI B IICPBYHO OUCPCAb I'OTOBAT 06yan01uHx-
CA K CaMOCTOSATCIIbHOMY BBITIOJTHCHUIO HpO(I)eCCI/IOHaJILHLIX 3aaaq,

—  MOJIEPHM3ALMIO0 CUCTEMBI KYPCOBOTO M JAMILUIOMHOI'O IPOEKTHPOBAHUS, KOTOpas IOJKHA IO-
BBIIIATh POJIb CTYACHTA B IOJI00OpE MaTepualia, IOUCKe MyTel pelieHus 3a1au.

CamMmocTrosTenpHas pa60Ta MNPUBOJUT CTYACHTA K IOJYUYCHUIO HOBOT'O 3HAHUA, YIIOPAOJOUCHUIO U
yTIyOIeHUIO UMEIONINXCS 3HAHHUM, (JOPMUPOBAHUIO Y HETO MPOPECCHOHATBHBIX HABBIKOB U yMeHuid. Ca-
MOCTOSITEJIbHAs pab0Ta BHIMOJTHACT P QyHKITAN:

—  Pa3BUBAIOIIYIO;

—  uH(OPMAIIMOHHO-00YYaoIyI0;

—  OpPUEHTHUPYIOUIYIO U CTUMYJIHPYIOUIYIO;



—  BOCIIUTBIBAIOLIYIO,
—  HCCJICOAOBATCIILCKYIO.

B pamkax Kypca BBIIOJHSIOTCS CIEAYIOIINE BUABI CAMOCTOSITEIbHONU PabOTHI:
1. TIpopaborka yueOHOro MaTepuaia (1o KOHCIEKTaM, y4eOHOW U HaAy4YHOH JuTeparype);

2. BeinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHu;
3. Pabota ¢ Tectamu 1 Bompocam Jiisl CAMOIIPOBEPKU;
4. BrImoaHeHHE UTOTOBON KOHTPOJIBHON paOOTHI.

CryzneHTaM peKOMEHIYeTCs ¢ caMOro Hadajla OCBOEHHUs Kypca paboTaTh ¢ JIUTEpaTypol U Ipen-
JaraeMbIMH 3a/1aHUSIMU B (pOpMe TIOJrOTOBKU K OUEPEHOMY ay TUTOPHOMY 3aHATHIO. [Ipu 3TOM akTyanu-
3UPYIOTCSI UMEIOIIMECS 3HAHUS, a TaKXkKe co3jaercs 0a3a 1Jid yCBOEHMsI HOBOI'O MaTepHasa, BO3HHUKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYAEHT NOJy4aeT B Ay JUTOPHUHU.

Heo0x01uMo0 OTMETUTh, UTO HEKOTOPbIE 3aJJaHUs JJI1 CAMOCTOSATENbHON pabOThI [0 KypCy UMEIOT
ornpeeneHHyto crenuduky. [Ipu ocBoeHNM Kypca CTyIeHT MOXeET I10JIb30BaThCsl OMOIMOTEKOM By3a, KO-
TOpas B IOJIHOM Mepe obecrieyeHa COOTBETCTBYIOIIEH JIUTEPATypoil. 3HAYUTENIbHYIO ITOMOIb B HOJTrO-
TOBKE K OYEPEAHOMY 3aHATHIO MOXKET OKa3aThb MMEIOUIMICA B yueOHO-METOIMYECKOM KOMIUIEKCE KpaT-
KM KOHCIIEKT JIeKIMHA. OH e MOKET UCIOJb30BaThCS U JUIsl 3aKPEIUICHUS MOIYYEHHOIO B ayJAUTOPUU
Mmatepuana. CamocrosTenbHas padoTa CTYAEHTOB MPEAyCMOTPEHA y4eOHBIM IUIAHOM M BBINOJIHSAETCS B
00s13aTeNIbHOM TIOPsIIKE. 3alaHusl MPEIUIOKEHBI TI0 KKI0W M3y4aeMOil TeMe M MOTYT TOTOBUTHCS MH/IH-
BUyalbHO WK B rpynmne. [1o Heo6X0IMMOCTH CTYAEHT MOKET 00palaThecs 32 KOHCYJIbTallUed K Mpero-
JaBaTelnto. BelnonHeHue 3a1aHnii KOHTPOJIMPYETCS U OLIEHWBAETCS IIPENoAaBaTesieM.

1 ycemHoro caMoCTOSITENbHOIO M3Y4YEHHs MaTepuajna CEroJHs HCIOJb3YIOTCS pa3IndHbIe
cpeacTBa oOydeHHus, Cpeld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJIOIMH Pa3HOTO
YPOBHSI M HAaIIPaBJIEHHOCTH: 3JIEKTPOHHbIE YYEOHUKHU U KypChl JIEKIIMHA, 6a3bl TECTOBBIX 3aJlaHUN U 3aj1ad.
DNEeKTPOHHBIN y4eOHUK MPEACTaBISIET COO0N MPOrpaMMHOE CPEACTBO, TO3BOJISIONIEE MPEACTABUTh IS
M3YyYEHUs] TEOPETUYECKUI MaTepuai, OpraHu30BaTh anpoOMpPOBAHUE, TPEHAXK U CAMOCTOSATENIbHYIO TBOP-
4ecKylo paboTy, IOMOrarolee CTy/IeHTaM U MPernojaBaTelio OLIEHUTh YPOBEHb 3HaHUN B OMPEEIICHHOM
TEMaTUKe, a TaKXKe coJeprkallee HeoOXOAMMYIO CIPAaBOYHYIO HMH(pOpMalMi0. DJIEKTPOHHBIH y4eOHMK
MOKET MHTETPUPOBATh B c€0€ BO3ZMOKHOCTH PA3JIMYHBIX MEJarOrHueCcKUX MPOrpaMMHBIX CPEACTB: 00y-
YaOLUX IPOTrpaMM, CIIPaBOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIUX MPOTPaMM.

s ycnemHo opraHu3alMi CaMOCTOSATENbHON pabdOThl BCE aKTHBHEE NMPUMEHSIOTCS Pa3HO00-
pas3Hble 00pa3oBaTeNbHbIE pecypchl B ceTH MHTEepHET: CUCTEMbI TECTUPOBAHMS 110 PA3IUYHBIM 00J1acTAM,
BUPTYaJbHbIE JIEKIMH, JJAOOPATOPUH, MIPH STOM IOJB30BATENI0 TOCTATOYHO MMETh KOMIIBIOTEP U IMO-
KIIf0YeHue K MIHTepHeTy Ui TOTo, UTOOBI CBA3AThCS C MPEINOo1aBaTeNIeM, PellaTh BEIUNCIUTEIbHBIE 3a/1a-
YM U MOJIy4aTh 3HaHUs. Vcnonb3oBaHue ceTeil ycuiIuMBaeT pojb CaMOCTOSITENbHON paboThl CTyACHTA U
MO3BOJISIET KApAUHAIBHBIM 00Pa30M U3MEHUTh METOJIUKY MPETOAaBaHuUs.

CTyAeHT MOXKEeT MOoJIy4yaTh BCE 3a/laHUs U METOJUYECKHE yKa3aHUs 4Yepe3 CepBep, UTO JIaeT eMy
BO3MOKHOCTh NPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXXHOCTH C HEOOXOAMMBIMU JJIsi BHIIIOJHEHHUS pa-
60T Tpyao3arpatamu. CTyA€HT UMeeT BO3MOKHOCTh BBIMIOJIHATH pabOTy AOMa WM B ayAUTOpUH. bomb-
II10€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM Y4eOHOM TpPY/Ii€ CTYACHTA UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YXk/JaeT U MOAAEPKUBACT BHUMAHUE U WHTEPEC, MOBBIMIAET aKTHUB-
HOCTh MaMSTHU U MBIIUIEHUS, TIO3BOJISIET CTYACHTY CBOEBPEMEHHO OOHAPY)KUTh M YCTPAHUTH JOMYIICH-
Hble OUIMOKH U HEIOCTaTKU, OOBbEKTUBHO OMPENENIUTh YPOBEHb CBOWX 3HAHUH, MPAKTHUECKUX YMEHHM.
Camoe [OCTymHOE U TMPOCTOE CPEICTBO CAMOKOHTPOJIS C NPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH - 3TO Psifi TECTOB «On-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATBHOIO
BPEMEHU ONPEACTUTh CBOH YPOBEHb BIIaJICHUS MPEIMETHBIM MAaTE€PUAIOM, BBISIBUTH CBOU OIIMOKHU U T1O-
JIy4UTh PEKOMEHALMH [0 CAMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pexomenoayuu no pabome c 1umepamypou



Bcro nutepaTypy MOXKHO pa3fenuTh Ha y4eOHUKH M yuyeOHble IOCOOUs, OpPUTMHAIIbHBIC HAyUHbIE
MOHOTpadHuUeCKre UCTOYHUKH, HAy4YHbIe MyOIMKAaluU B MEPUOANYECKON mevyaTtu. M3 HUX MOXKHO BbIJIe-
JUTh JINTEPATypy OCHOBHYIO (PEKOMEHAYEMYO), AONOJHUTEIbHYIO U JMUTEpaTypy A yIiIyOJIeHHOIo
W3YyYEHUS TUCIMILIHHEI.

N3yuenne QUCUMIUIMHBI CIelyeT HauuHaTh ¢ yYeOHMKA, OCKOJIBKY YUYEOHUK — 3TO KHUIa, B KOTO-
POH M3JI0’KEHBI OCHOBBI HAYYHBIX 3HaHUH 1O ONpPEAEICHHOMY MPEIMETY B COOTBETCTBHH C IIEISAMH U 3a-
JayamMu 00y4eHUsl, yCTaHOBIECHHBIMH IIPOrPaMMOH.

[Tpu pabote ¢ nuTEpaTypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS Pa3IMYHbIC BUABI YTCHUS, U
KaX/IbIil U3 HUX UCIIOJIb3YETCs Ha ONPEENICHHBIX TallaX OCBOCHHs MaTepuaa.

IIpedsapumenvbHoe YTeHNE HANIPABJICHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U TIOUCK
UX 3HaYEHMS B CIIPABOYHOMN JuTeparype. B 4acTHOCTH, IpU YTEHUU yKa3aHHOH JUTepaTypbl HEOOXOMMO
MOJIPOOHEHIIINM 00pa30M aHAIU3UPOBATH TTOHSATHSL.

Ckeo3no0e umeHue TpeAINoNaraeT NpoYTeHUE MaTepuaia oT Hayana 70 KoHia. CKBO3HOE UTEHHE
JUTEPATyphl U3 MPUBEIECHHOTO CITUCKA JJAET BO3MOXKHOCTh CTYIEHTY c(hOpMUPOBATH CBOJ OCHOBHBIX ITO-
HATHH U3 U3ydyaeMoi 00J1acTU U CBOOOJHO BJIAZETh UMH.

Buvibopounoe— Ha000pOT, UMEET LIEJIBIO IOUCK U OTOOp MaTepuana. B pamkax 1aHHOro Kypca BbI-
00pOYHOE YTEHHUE, KaK CIIOCOO OCBOEHHS COZIEPKaHUs Kypca, J0JIKHO UCIIOJIb30BaThCs MPH MOATOTOBKE K
MPAKTUYECKUM 3aHATHUSAM IO COOTBETCTBYIOIIUM Pa3JiesiaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUHN pa300p TEKCTa ¢ MOCIEAYIOLUMM €ro KOHCIEKTUPO-
BaHueM. OCBOEHHUE YKa3aHHBIX MOHATHI OyaeT Haubosee > QEeKTHBHBIM B TOM CIIy4ae, €CIIM IpU YTEHUH
TEKCTOB CTYJIEHT OyJIeT 3a/1aBaTh K 3TUM TEKCTaM BONpPOChL. YacTh U3 3TUX BONPOCOB CPOPMYIHPOBaHA B
®OC B nepeuHe BONpocoB Jyist cobecenoBanus. llepedeHb 3THX BONPOCOB OTpaHUYEH, MOITOMY Ba)KHO
HE TOJIBKO COJIep’KaHHe BOIPOCOB, HO CaM MPUHIIMIT OCBOEHUS JIMTEPATYyphbl C IOMOIIbIO BOIPOCOB K TEK-
cTam.

Llenbto uzyuaroueco uyTeHns ABnseTcs rIyOOKOEe U BCECTOPOHHEE MOHMMaHue yueOHol nHpopma-
1. ECTh HECKOJIBKO MPUEMOB M3YYaIOIIEer0 YTCHUS:

1. UteHue mo anroputMmy mnpeanosnaraer pazOueHue MHPOpMaLUu Ha OJIOKH: Ha3BaHUE; aBTOP;

HCTOYHHK, OCHOBHas UJACA TCKCTA, (I)aKTI/ILIeCKI/Iﬁ MaTepurall; aHaJin3 TCKCTAa IMYTEM COIIOCTABJICHUS HMC-
IOIIUXCA TOYCK 3pCHUA 110 pacCMaTprBaA€MbIM BOIIPpOCaM; HOBHU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIIUN alIrOpUTM:
- MEIJICHHO NMPOYHUTATh TEKCT, CTAPAsACh MOHATH CMBICT M3JI0KEHHOT'O;

— BBIJICJINTD KJIIFOUCBBIC CJIOBA B TCKCTEC,

mocTapaTbCsd MOHATH OCHOBHBIC HACH, ITOATCKCT U O6I].[PII>1 3aMBICEJI aBTOpaA.

3. IlpueM Te3upoBaHUs 3aKioyaeTcss B (DOPMYITHPOBAHUH TE3MCOB B BHUJE TOJOXKEHUH, YTBEp-
JKIECHUM, BEIBOJIOB.

K 3TOMy MOXHO 1006aBUTh M HHBIE TIPUEMBL: TIPUEM peepupOBaHUs, IPUEM KOMMEHTUPOBAHUSI.

BaxxHoil cocraBisionieil 11060ro COIUAHOIO HAYYHOTO M3JAHMS SBISETCS CIUMCOK JIUTEPaTyphl,
Ha KOTOPYIO cchUtaercsi aBTop. [Ipy BOZHMKHOBEHHWHU MHTEpeca K KaKoW-TO 00CyXk/1aeMOl B TEKCTE Mpo-
OsieMe Bcerzia ecTh BO3MOKHOCTh O0OpPaTUThCA K CIHMCKY OTHOCALIEHCS K Hell nutepatypsl. B aTom ciyuae
BCs Ipo0JieMa Kak Obl pa30MBaeTCs Ha COCTABIISIOIINE YacTH, Kax/1asi U3 KOTOPHIX MOXKET U3y4aThCs OT-
JeNbHO OT Apyrux. [Ipu 3ToM BaskHO HE TEPSITh U3 BUAA OOLINI KOHTEKCT U HE MOTPYyKaThCs YPE3MEPHO B
ACTAJIN, TIOTOMY YTO TAKUM 06pa30M MOKHO HC YBUJICTH I''TAaBHOTO.

[TonroroBka K »K3aMeHy JOJDKHA MPOBOJUTHCSA HA OCHOBE JIEKIIMOHHOTO MaTepHalla, MaTepuana
MPAKTUYECKHUX 3aHATHH ¢ 00s3aTeIbHBIM 00paIleHHeM K OCHOBHBIM YY€OHHKaM I10 Kypcy. DTO IMO3BOJIUT
UCKJIFOUYUTh OLIMOKH B MOHMMAHUM MaTepuana, oOJerduT ero OCMbICIEHUE, IPOKOMMEHTUPYET MaTepHal
MHOT'OYHCJICHHBIMU ITPUMCPAMHU.



Memoouueckue pekomenoayuu 0a nOO20MOEKU K IK3AMEHY:

Ok3ameH B VI-M cemectpe siBisieTcsi (OpMOW MUTOTOBOTO KOHTPOJISL 3HAHUH M yMEHU# o0yuaro-
LIMXCS 10 JTAHHOM JUCLUIUIMHE, OJTYYEHHBIX Ha JIEKIMAX, IPAKTUUYECKUX 3aHATHUSX U B IPOLIECCE CaMOo-
crosiTenbHOU paboThl. OCHOBOM /ISl ONpENeNIeHUs] OLIEHKU CIIY>)KUT YPOBEHb YCBOEHHS 00YYaromIUMUCS
MaTepuaia, IpeayCMOTPEHHOro JAaHHOM paboueil mporpamMmoil K sk3ameHy IoImycKaroTcs CTYAEHTHI,
HabOpasmue 36 u Gosiee OAMIOB MO UTOraM TEKYIIETO U MPOMEXKYTOUYHOro KOHTpoisi. Ha sk3amene cTy-
JICHT MOKeT HabpaTh ot 15 1o 30 6amios.

B nepuoj moaroToBkH K 5K3aMeHy 00ydaromuecs BHOBb 00paIiatoTcesi K y4eOHO-METOIHUECKOMY
MaTepHualy U 3aKpeIuIsioT IPOMEXYTOUHbIE 3HAHUS.

[ToaroroBka o0yyaromerocst K 9k3aMeHy BKJIIOYAET TPH dTara:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPa;

- HCIIOCPCACTBCHHAA IIOATOTOBKA B JHU, NPCAIICCTBYIOIIHNEC 3K3aMCHY 110 TCMaM KYypCa,
- MOATOTOBKA K OTBETY HA 5K3aMCHAILIMOHHLIC BOIIPOCHI.

[Tpu moaroToBKE K 9K3aMeHy OOydaromIMMCs IeIeCO00pa3HO MCIOJIb30BaTh MaTepUaIbl JICKIUH,
y4eOHO-METOJUUECKUE KOMILIEKChI, HOPMaTUBHbIE JOKYMEHTBI, OCHOBHYIO M JOIIOJIHUTEIbHYIO JIUTEPaA-
Typy.

Ha sk3ameH BbIHOCHUTCSI MaTepuan B o0beMe, pelyCMOTPEHHOM paboydell mporpaMMoil yueOHoi
JTMCLIUIUIAHBI 32 CeMeCTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOH / YCTHOH (opme.

[Tpu npoBeneHMH 3K3aMeHa B MMCbMEHHOM (ycTHOM) (hopMme, BeayInii MpernoaaBarTeslb COCTaBIIs-
€T DK3aMEeHAIMOHHbIE OMIIETHI, KOTOPBIE BKIIFOYAIOT B CE0sI: TECTOBBIC 3a/laHMs; TEOPETUIECKHE 3aIaHMS;
3aauu WM cutyauuu. GopmMyaMpoBKa TEOPETHUECKHX 3aJaHUsl COBMAAAET ¢ (hOpMyIUPOBKOM MmepedHs
HK3aMEHAIIMOHHBIX BOIIPOCOB, JTOBEJCHHBIX 10 CBENEHHUS OOYYAIONIMXCS HaKaHyHE SK3aMEHAIIMOHHOMN
ceccuu. CojiepkaHue BOMPOCOB OJTHOTO OMJieTa OTHOCUTCS K Pa3iIMUYHBIM pa3jieliaM MpOrpaMMbl C TEM,
4YTOOBI OOJIEE MMOIHO OXBAaTUTh MaTepuasl yueOHOW JUCIUILIUHBL.

B aynutopuu, rie npoBOAMTCS YCTHBIA HK3aMeH, TOHKHO OJHOBPEMEHHO HAaXOAUTHCS He Ooiiee
IIECTH CTYJIEHTOB Ha OJHOTO MPETNoAaBaTeIst, IPUHUMAFOIIETo dK3aMeH. Ha moaroToBky oTBera Ha Omiier
Ha 3K3aMeHe oTBOAUTCS 40 MUHYT.

ITpu npoBeieHNnH MMCBMEHHOTO 9K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycrHOrO (IMMCHbMEHHOI0) SK3aMEHA BHIPAKAETCS OLIEHKAMU:

Ouenka «omauunon— om 91 00 100 6ann06 —TeopeTyecKoe coziepkaHue Kypca OCBOSHO MOJTHOCTBIO, 0e3
po0esioB, HEOOXOAMMBIE MPAKTUUECKHE HABBIKK PadOThI C OCBOEHHBIM MatepuasioM chopMupoBanbl. Bee npery-
CMOTpEHHBIE MPOTrpaMMOii 00yUeHHs! yueOHBbIE 3a/JaHHs1 BBITOHEHBI, KAYECTBO MX BBITOIHEHHS OLIEHEHO YHCIIOM
OayUIOB, OJIM3KUM K MaKkCUMaTbHOMY. Ha sK3ameHe CTyIeHT JeMOHCTPHPYET TITyOOKHUE 3HAHFS TPETyCMOTPEHHOTO
MPOrpaMMOI MaTepuana, yMeeT YeTKO, JIJAKOHMYHO U JIOTHYECKH ITOCTIe/IOBATE/IbHO OTBEYATh Ha MOCTABIICHHBIE BO-
TPOCHL

Ouenka «copouto» —om 81 0o 90 6anoe — TeopeTyeckoe coiepkaHne Kypca OCBOGHO, HEOOXOMMBbIE
TIPaKTHYECKHE HABBIKK PAa0O0THI C(hOPMUPOBAHBI, BHITOIHEHHBIE YUSOHBIE 3a/IaHMs COICPYKaT HE3HAYNTEITHHBIE OIIHO-
k. Ha sK3ameHe cTyIeHT IeMOHCTpHpYET TBEp/I0e 3HAHHSI OCHOBHOTO (IIPOrpaMMHOI'0) MaTepualia, yMeeT YETKO,
TPaMOTHO, 0€3 CYIIIeCTBEHHBIX HETOUHOCTEH OTBEYaTh Ha TIOCTABIICHHBIE BOIPOCHL

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOIMMBIE TPAKTUYECKHE HABBIKH pabOTHl C(HOPMHUPOBAHBI YaCTHYHO, BHI-
MIOJTHEHHBIE yueOHbIe 3a/1aHus coepkaT Ipyobie omnoOku. Ha sk3aMeHe cTyIeHT 1EeMOHCTPUPYET 3HaHuE
TOJILKO OCHOBHOI'O MaTepuaa, OTBEThI COJEpkKAT HETOUHOCTH, CJ1ab0 apryMEHTUPOBaHbI, HapyllIeHa I0-
CJICZIOBATENLHOCTh M3JI0KEHUS MaTepraa

Ouyenka «HeyooenemeopumenvHo» — om 36 00 60 6annoe — TeOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMbIE MPAKTUUYECKUE HABBIKM PAabOTHl HE C(OPMHUPOBAHBI, BHINOJIHEHHBIC YUeOHbIC
3aJJaHus CoZiepKaT rpyOble OMOKH, TOTIOJIHUTEIbHASI CAMOCTOsITENIbHAsE paboTa HajJ MaTepHalIoM Kypca



HE TIPUBEIET K CYIIECTBEHHOMY IOBBIIICHUIO KAa4eCTBA BBITIOJHEHUS Y4YeOHBIX 3amgaHuii. Ha sk3amene
CTYAEHT JI€MOHCTPUPYET HE3HAHHUE 3HAUYUTEIBHOM YacCTH IMPOTPAMMHOIO MaTepualia, CYIIECTBEHHbBIE
OIMOKHK B OTBETaX HAa BOMPOCHI, HEYMEHHUE OPHUEHTUPOBATHCS B MaTepHasie, He3HAHWE OCHOBHBIX MOHS-
TUN TUCHUILIINHBI

8. MaTepl/laHBHO-TeXHI/I‘leCKOe odecreueHue ANCIHUIIJINHBI

8.1.TpeGoBanusi K MaTEPUATBLHO-TEXHUYECKOMY 00ecIeYeHnI0

HJ’ISI pcaiursanuun pa6oq6171 oporpaMmbl  JUCHUIINIMHBI HMCIOTCA CIHCHUAJIBHBIC IIOMCHICHUA JIA
IMPOBCACHUA 3aHITHI JICKOMOHHOI'0O MW CCMHUHAPCKOr0 THIla, TPYNIOBBIX W HWHAWBUAYAJIbHBIX
KOHCYHBT&HHﬁ, TEKYIIETO0 KOHTPOJIA H HpOMGX(YTOHHOﬁ arrecragmu, a TaKXKE IIOMCIICHUA OJIA
CaMOCTOSITENILHOW pabOThl M TOMEUICHUs ISl XpaHEHHs W NPO(UIAKTHYECKOTO OOCITy>KUBAHUS
O60py,I[OBaHI/I$I. CneunaanHe MNOMCIIICHHUS YKOMIIIICKTOBAHBI CHeI_II/IaJ'II/ISI/IpOBaHHOI‘;I MeOEIbI0 H
TEXHUYCCKUMH CPEACTBaA O6y‘I€HI/I$I, ClIyKalyumMu  Jis1  [pCACTaBJICHUA I/IH(l)OpMaHI/II/I 60JIBHIOﬁ
ayJUTOPUH.

JUia mpoBeleHUs 3aHSATUN JIEKIMOHHOTO TUIIA MMEIOTCS JEMOHCTPALMOHHOE O0OpYyIOBaHUE U
yueOHo-HarnsaHble nocobus. [lo nuctmmianbae «KBaHTOBas MeXaHHMKa» HMEIOTCS INPE3CHTALUHM 110
OTIENBHBIM TEeMaM Kypca, MO3BOJIsIomue Hanbosee 3((EeKTUBHO OCBOUTH NPEACTABICHHBIN Y4eOHBIIH
MaTepua.

HpI/I IIpOBCACHUU 3aHATHH JICKOMOHHOT o/ CEMHHAPCKOI'0 THIIa 3aHATHH HCIOJIB3YIOTCH:
JUUEH3UOHHOE NPOZDAMMHOE 0DecheyueHue:

IlepevyeHb TMLIEH3UNOHHOTO NPOrpaMMHOro odecneuenuss KbI'y 2022

Cpok naeii-
e HaumenoBanue nporpammsl, npaso uc- | Ctpana npomuc- CTBHS NPO- Koui-Bo
B N0JIb30BAHUS KOTOPOM NPeI0CTABJISACTCS XOK-IeHUS rpamM-MHOI'0
obecneueHust
JIuueH3us Ha MporpaMMHoOe obecrieueHune
CPEJICTB AaHTUBUPYCHOM 3aIIUTHI
Kaspersky Endpoint Security mist 6uzneca | Poccuiickas de-
1. p Y vp ) y .’H 12 mecsieB 1300
- Crannaptasiit Russian Edition. 1000- nepanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JInnensus Ha 0(pUCHOE MPOrPaMMHOE .
! ¢ porp Poccuiickas @e-
2. obecrieueHne OeccpovyHO 1300
. . nepanus
MoitO¢uc CtangapTHbIHI
JIuueH3us Ha MporpaMMHOE obecrieueHue
JUIS TIOMCKA 3aMMCTBOBaHHM B TEKCTOBBIX .
. Poccuiickas @e-
3. JOKYMEHTaX pacripocTpaHEHHbBIX (hopMa- 12 mecsanes 1
nepanus
TOB
Antumaruat BY3 (2000 npoBepok)
JIunensus Ha yueOHYIO CCTEMY aBTOMa- .
" M y Y Poccuiickas @e-
4. Tu3npoBa”Horo npoexkrtuposanus (CAIIP) 12 mecsanes 8
nepanus
«I"panusiy
CRM-cucrema Poccuiickas ®e
5. [Iporpamma nst 9BM "1C-burpuxc: 12 mecsiueB 19
o " Acpanusd
Ynpasnenue caiitom". JIunensus Crapt




[IpaBa Ha mporpaMMHOe oOecrieueHre
YHUBeEpcajbHasl CHCTEMa JJIsl BCECTOPOH-
HEro CTaTUCTUYECKOTO aHaIN3a U BU3yallu-
3anuy gaHHbix Ha 500 noibp3oBaTeneil.
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500 mons3oBare-
neit JlokanpHas Bepeus (Named User) ['o-
JIOBast JULIEH3HUSA

CIIA 12 mecsmen 1

[IpaBa Ha mporpaMMHOE oOecrieueHIE
CPEICTBO pa3paboTKH

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

CIIA 12 mecsmeB 34

[IpaBa Ha mporpammHoe o0OecrieueHue Iist .
Poccuiickas ®e-

8. pabotsl ¢ PDF-nokymenTamu. N 12 Mecs1eB 15

ABBYY FineReader 15 Business sepan

[IpaBa Ha mporpammMHoOe o0OecrieueHue IIs
BEIEHUS OYXTaJITEPCKOro U HAJIOTOBOT'O "

a y P Poccniickas Pe-
9. ydera 12 Mecs1eB 16

epanus
1C:byxrantepust rocy1JapCTBEHHOI'O yupe- Aiepatt
xaenus 8 [IPO®. DnekTpoHHas mOCTaBKa
JInuen3ust Ha TPOrpaMMHOE CPEJICTBO-
BUJICOPEIAKTO Poccuiickaa ®e-
10. FLeopen p . OeccpovyHO 70
Movavi Buneopenakrop 15 SE Academic Jeparus
Edition
JluneH3ust Ha MPOTPaMMHOE CPEICTBO ISt
3aIIMCcH (3aXBaTa) BUIEO C DKpaHa Poccuiickas ®e-
11. .( ) BHL p . 6eccpodHo 70
Movavi Screen Capture Pro (Movavi Jeparus
Screen Recorder)
IMnardopma 1i1g npoBeaeHNAST BEOUHAPOB Poccuiickas ®e-
12. (b pMa 1 POBEA P 12 mecsieB 1
Vuebinar Jepauus

HToro o0mmii pasMep JULIEH3MOHHOT0 BO3HATPAKICHUSA:

8.2 Oco0eHHOCTH peau3auvy JUCHUIUVIMHBI JAJI51 HHBAJIUIAOB U JHIl C OTPAHU-

YCHHbIMH BO3MOKHOCTHAMH 3I0POBbS

JU1s cTyZIEeHTOB C OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3[I0POBBSI CO3/IaHbI CIIELUAIbHBIE YCIOBHS
JUIS TIOJy4eHusi oOpa3zoBaHus. B 1ensx JOCTyMHOCTH IMOJIy4eHHs BBICHIEro oOpa3oBaHUs 10 0Opa3oBa-
TEJNBbHBIM IIPOTPAMMaM MHBAIWJIAMU U JIMLAMHU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsl YHUBEPCH-
TETOM 00ecreynBaeTCs:

1. AnprepHaTuBHas Bepcus opunanbHOro caiita B cetu «MHTepHET» A c1aboBUISAIINX;

2. J171 MHBAJINI0B C HAPYIIEHUSIMU 3peHus (CI1a00oBUASIINE, CIIETIBIE)

- IPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOILEro 00yyaroleMycs HeoOX0AUMYI0 TOMOIIb, yOIUpoBa-
HUE BCIyX CIPaBOYHOM MH(OPMALUK O paCIMCAHUM YUEOHBIX 3aHATHUI; HAIUUUE CPEICTB ISl YCUIICHUS
OCTaTOYHOTO 3pEeHHsI, OpailjIeBCKOW KOMITBIOTEPHON TEXHUKH, BUEOYBEIHUUTENEH, TpOrpaMM HEBH3Y-
QJIIBHOTO JIOCTyIAa K MH(OpMAaILUU, MPOrpaMM-CHUHTE3aTOPOB PEUYH U JIPYTHX TEXHUYECKUX CPEICTB IMpHe-
Ma-Triepeadn yuyeOHoi nHpopMaluy B JOCTYIHBIX (JopMax JAJsl CTYyI€HTOB C HAPYIICHUSIMH 3PEHUS;

- 3aJJaHUA JUIs BBIITOJIHEHHS HA SK3aMEHE 3a4UThIBAIOTCS ACCUCTEHTOM;

- MUCHbMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS ACCUCTEHTY 00Yy4aroImumcs;

3.Jlns1 MHBAIMIOB U JIMLl C OTPAaHUYEHHBIMHM BO3MOYKHOCTSIMH 3JI0pOBbsI 110 CIyXy (ciaocibliia-
e, riayxue):



- Ha 3au4eTe/’K3aMeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIMM CTYACHTY HEOOXOAUMYIO TEXHU-
YECKYIO ITOMOIIIb C Y4€TOM MHIUBUAYaTbHBIX OCOOCHHOCTEW (OH IMOMOTaeT 3aHATh paboyee MecTo, mepe-
JIBUTATbCS, TPOYUTATH U OPOPMUTD 3a/1aHKE, B TOM YHCJIE 3alUChIBas MO JUKTOBKY);

- 3a4eT/9K3aMeH MPOBOJUTCS B TUCbMEHHON (opMme;

4. JIns MHBAJIUIOB U JIMIl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS, UMEIOUINX HapYIICHUS
OIIOPHO-/IBUTaTENbHOIO allapaTa, CO3/1aHbl MaTepUAIbHO-TEXHUYECKHUE YCIOBUS 00E€CIIEUMBAIOLIUE BO3-
MOKHOCTb O€CIPENsITCTBEHHOI0 JOCTyNa 00y4aronuxcs B yueOHbIe MOMEIICHUs, 00bEKTY MUTaHUS, Tya-
JICTHBIC U JPyTUE TIOMEIIEHUS YHUBEPCUTETA, a TAK)KE MPeObIBaHMS B YKa3aHHBIX MOMEIICHUAX (HAINYHE
pacIIMpeHHBIX IBEPHBIX MPOEMOB, IOPYUYHEH U IPYTUX MPUCIIOCOOICHHUI).

- IUCbMEHHBIE 3aJJaHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CIELMATIN3UPOBAHHBIM POTrPaMMHBIM
o0ecrieueHrneM WM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 KEJIAaHHIO CTYJICHTA PK3aMeH MPOBOAUTCS B YCTHOH (opme.

OOyyaronyecs U3 4ucia JHI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbsl OOECIICUEHBI DJICK-
TPOHHBIMHU 00pa30BaTEIBHBIMH pecypcamu B (hopMax, alaiTHPOBAHHBIX K OTPAaHUYEHHUSIM HUX 310POBbSL.



IIpunoxenue 1 . _
JIMCT USMEHEHUMU (AOITOJITHEHUHN)

B pabouyo MporpaMmy 1o aucturuiie «KBaHTOBass MEXaHHKay 110 HAIIPABJICHUIO
noarotoBku 04.03.01 —Xwumust; [Ipoduns Heopranndeckas XuMus 1 XUMUSL KOOPIUHAIIMOHHBIX COSU-
HeHU. XUMUS OKPYXKAIOIICH CpeJibl, XUMHYECKast SKCIIePTH3a 1 dKoJorudeckasi 6ezonacHocts Ha 2022-
2023 yueOHbIii T

Hepeqenb BHOCHUMBIX

Nen/m Jaevent (nynxr) PIIT U3MEeHeHN (10M0JTHEeHN )

IIpumeyanue

OO6cykeHa 1 pekoMeHI0BaHa Ha 3aceaannu kadenpsl Heoprannueckoit u gpusnye-
CKOW XMMHH MPOTOKOJ Ne or" " 20 T

3aBenytomuii kadenpoit /X.b.Kymixos/




Ipuiaoxenue 2
Pacnipenesienue 0a/10B TEKYILIEro U pyoe;KHOI0 KOHTPOJIA (Ha ycmompeHnue

asmopa)
Cymma b6annos
Nen/n Bud xonmponn Oowan cymma | 1-a mo.:)ma 2-a mouka | 3-a mouka
1. Ilocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2. Texyuiuii KOHMPOb: 00 30 6annos 0010 6. 0010 6. 00 106.
Ipaxmuuecxue 3ansamus om (00018 6. om00066.| om0oo66. | omOoob6 6.
Buinonnenue camocmoamens-
HbIX 3a0aHull (peuterue 3a0ay )
om 0 00126. om00046. |om0oo46 |om0oo46
3. PybestcHuliit KoHmpoJb 00 30 6annos oo 10 6. 00 10 6. 00 10 6.
4. TECTHPOBaHHE ot 0- 1o 96. ot 0- 10 36. | ot 0- 70 36. | ot 0- mo 36.
KOJUIOKBHYM ot 0 10 216. or01076.| orO0mo76.| orOmo76.
Hmozo cymma mexyuwiezo u
Py0exscnozo0 Konmpons 0o 706annos 00 236. 00 236 00 246
5. OlleHKA «YI0BJIETBOPHUTEJIb-
HO» He MeHee 360. He MeHee 12 | He menee 12 HE MEHee
0. 0 126
6. OI[eHKA «XOPOILIO0» menee 70 6.
(51-69 6.) menee 23 6 | Menee 23 6 | menee 246
7. OLICHKA «OTJIHYHO»
He MmeHee 70 0. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246




IIpunoxenne 3
Kputepun oleHKH KadecTBa 0CBOeHUs JMcUMIIMHBI « KBaHTOBasi MexaHnKay.
OnucaHue nokasaresieii 1 KpuTepreB OLIEHUBAHUS KOMIIETEHIIMIA HA PAa3JIMYHBIX 3Tanax ux GopMupoBaHus
OCHOBHBIMH 3TallaMu (bOpMI/IpOBaHI/ISI KOMHGTCHL{I/Iﬁ IIpU U3Yy4YCHUU CTYACHTAMU OUCHUILIMHBI ABJIAIOTCA ITOCJICA0BATCIBHOC q)OpMI/IpOBaHI/IC pe-

3yJIbTATOB O6y‘IeHI/IH 110 JUCIHUIIJIIMHC. PGSYJ'II)TaT arrecraiguu o6yqafoumxc51 Ha pa3/IMYHbIX 3Tallax (bOpMI/IpOBaHI/IH KOMHGTGHHI/Iﬁ IIOKa3bIBACT YpPO-
BEHb OCBOCHHS KOMIICTCHIIMI O6y‘-IaIOH_II/IMI/ICSI.

Kox  komme- | PE3YJIBTAT OBY- | KPUTEPUM U TIOKA3ATEJIM OLIEHUBAHUSI PE3YJIbTATA OBYUEHMUSI
TEeHIHH YEHUSA CooTBeTCTBHE YPOBHEHl OCBOCHMEe KOMIIETEHIHHU MJIAHMPYEMbIM pe3yJbTaTaM 00y4eHHsl U KPUTEepHsIM HX

no JUCHUIIMHE (MO- OLCHKH

J1yJ110) KOMIIeTeHI U NIOPOrOBbIH 0a30BbIi NPOJABUHYTBII

He copmMupoBaHa
IKaJja 1mo TpaHHHHOHHOﬁ NATHOAJLILHOM cUCcTEME
HEJI0MYCK | HEYI0BJIETBOPHUTEJIbHO | YAOBJIETBOPUTEIBHO | X0po1Io OTJINYHO
HIKaJja 1mo 63J’lJ’le0-peﬁTHHFOB0ﬁ CHUCTEME
0-35 36 - 60 61 —80 81-90 91 -100

3HaTh: He 3Haer | He 3HaeT OCHOBHBIX | ODUEHTHUPYETCSI B | 3HA€T M MOXET BBI- | 3HAeT (MOXKET BOCIIPO-
IIK-3. Cno- | cnoBHble  3KCHEpH- IIPUEMOB  BBINOJHE- | JUTEPATypHbIX HC- | OpaTh W3 JAHHBIX JIM- | U3BECTU IO IaMATH)
COOCH MPOCK- | MeHTANbHBIE METO- HHAS  CTAHJAPTHBIX | TOYHUKAX I10 aHAJIU- | TEPATyphl CTAHAAPTHEIE | CTAHAAPTHBIE IIPUEMBI
TMpoOBaTb W | npI  HIPUMEHSIEMBIE omepanyii  mojyde- | 3y, W OKCHEPTH3€ | IPUEMBbl aHAIW3a U | AaHAJIU3a U DKCIEPTU3bI
OCyIIECTB- I OLpeleaeHus HHS BEIIECTB U HM3Y- | CIIOXKHBIX BELIECTB U | DKCIIEPTU3BI  CIIOKHBIX | CIIOKHBIX BEIIECTB U
JIATHb HalIpaB- | CTPYKTYphl HeoOpra- YEHHS] CBOICTB U 3a- | OOBEKTOB, MOHMTO- | BEIIECTB U OOBEKTOB, | 0OOBEKTOB, MOHHTO-
JICHHBIH CHH- | HUYECKUX COEJHE- KOHOMEPHOCTEH pUHTY M HMCCIEIOBA- | MOHUTOPUHIA U MCCJIC- | pUHTa U MCCIICA0BaHHU
TE€3 HEOpra- | guu HUIO CIIOXHBIX XH- | JOBAHHUA CJIIOKHBIX XU- | CIOXKHBIX XHUMHYECKHX
HUYICCKUX MHUYECKUX MpoIeC- | MUYECKUX IIPOIECCOB. IIPOLIECCOB.
COCOINMHCHNU COB,;
C IIOJIE3HBIMM | YMeTh: He ymeer | He ymeer 6e3 mocto- | ymMeeT NMpH MOMOIIU | YMEET CaMOCTOSATENbHO | YMEET CaMOCTOSITENb-
CBOWCTBAMH | [IpOBOAUTH TpapyH- pOHHEN ITIOMOIIM | KOJUIET BBIMOJHAT | BBIIOJIHATE  MPOCTEW- | HO BBINOJHATH IIPO-
oA PYKO- | poBKYy CpEACTB H3- BBIIIOJIHATH CTaH- | IPOCTEUIINE AaHAU- | M€  AHAJUTUYECKUE | CTEHIINE aHAIUTHYE-
BOZICTBOM MEpPEHUH; CTPOUTH JapTHBIE OIEpallyy | THYECKHUE OIIEpalluy | OIepallid XUMHYECKO- | CKHE OIlepalluyd XUMU-
CIIEHHATNCTA | TpagyUpOBOYHbBIE [OJIYy4YEHUS BEIIECTB | XUMUYECKOIO aHa- | 'O aHaJau3a, MOHHTO- | YECKOI'O aHalu3a, MO-
Gonee  BbICO- KpuBble (TaOaHIIbI); W W3YYEHHs CBOMCTB | IW3a, MOHUTOPHHIA | pUHIA M DKCIEPTU3bl | HATOPUHIA U DKCIIEep-
KOH  KBaJH- | 10roTaBIMBaTh U 3aKOHOMEPHOCTEH | U OKCIEPTHU3bI | CIIOKHBIX BEIIECTB, UC- | TU3Bl  CIOXKHBIX  Be-




bukanuu

HCXOOHOC CBIPKBC,
OCHOBHBIC U BCIIO-
MOrarcjJibHbIC MaTec-

IIPH YCIIOBUU ITOCTO-
SHHOT'O OOpalleHust K
TEKCTY CTaHJIapTHOU

CJIOXKHBIX BCIICCTB,
uccieagoBarb XHUMH-
YCCKHUC IIPpOLECChI

cJea0BaTb XUMHUUYCCKHUC
IPOIIECCHl MPH  YCIIO-
BUM IIOCTOSHHOIO 00-

IIECTB,  HCCIICA0BAThH
XMUMHYECKHE TpOLeC-
cel Oe3 oOpamieHus K

puambl ¢ y4eTOM METOJIMKH, MpyU  YCIOBUM TIO- | pallleHuss K  TEKCTYy | TeKCTy  CTaHAapTHOM
TpeOOBaHUN OXpaHbI CTOSTHHOTO oOOpaille- | CTaHJapTHOW METOJU- | METOJMKH;
Tpyaa HUS K TEKCTY CTaH- | KU;

JIApTHOU METOJIUKU;
Baanern: He Bia- | He Bmageer 0a30BbI- | BIageeT MOJHBLIM | BJIQJICET IOJHBIM KOM- | IMEET 4YeTKoe, Iie-
TEXHOJIOTUSIMH JeeT MU HaBBIKAMU MOJIY- | KOMIUIEKCOM HaBbl- | IIJIEKCOM HABBIKOB aHa- | JOCTHOE IpeJCTaBe-
OLIEHKH HAy4HO- YeHUs] W U3Y4YCHHS | KOB aHajIM3a M JIKC- | JTU3a U SKCHEPTHU3bI OT- | HUE O IOJHOM KOM-

MPAKTUYECKOH 3Ha-
YUMOCTH  BBIOpaH-
HOTO METOJAa CHHTE-
3a HEOpPraHWYECKUX

COCJIMHEHM; Hc-
[OJIL30BAaHUI KOM-
MbIOTEPHBIX npo-

rpaMM M JKCIEpH-
MEHTAJIBHBIX METO-
JIOB JUJISl IOCTPOEHUS
XUMHYECKUX U CTe-
PEOXUMUYECKUX
dopmyn  coemuHe-
HUW U IPYTUX BUIOB
WJUTIOCTPaTUBHOIO
MaTepuaia.

XUMHYECKUX
CBOMCTB COEIUHCHUH
pa3IMYHON  MpHUPO-
IIBI;

NIEPTU3bI OTJIEIBHOM
IPYINIIBl BELIECTB U
NPOCTBIX MaTepua-
JIOB, MOHUTOpPHUHTA U
KOMILUIEKCHOTO ~ HC-
CJICJOBaHUsI XUMU-
YECKHX TPOIIECCOB U
CHUCTEM TIpH YCIIO-
BUU  TOCTOSIHHOTO
oOpareHusi K TeK-
CTy  CTaHJapTHOU
METOJIUKH;

JeTIbHOM TPyINIbl  Be-
IIECTB M pa3HOOOpa3-
HBIX MaTepuasioB, MO-
HUTOPUHTA U HCCIIEI0-
BaHUs XUMHYECKHX
IPOLIECCOB U CUCTEM
Py YCIOBHUHM YaCTHY-

HOrO oOOpaimieHus K
TEKCTy  CTaHJApTHOMN
METOJUKH;

IUIEKCE HAaBBIKOB aHa-
aM3a M OKCIEPTH3BI
BEIICCTB  Pa3IMYHOMN
OpUpOABl U Pa3zHO00-
pa3HBIX MaTepHajoB,
MOHUTOPHHTAa M KOM-
IUIGKCHOTO ~ HMCCJIEIO-
BaHUS  XMUMHYECKHX
IpPOIIECCOB M CHCTEM
0e3 oOpateHust K TeK-
CTy CTaHIApTHOM Me-
TOJIUKH;
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