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I.Heﬂl/l H 3aJ1a41 OCBOCHUSA TUCIUIIJINHBI

Ienb1o Kypca ABIAETCSA U3JI0KEHUE OCHOB KBAHTOBOM XMMUU — pa3Jiella TEOPETUYECKON XUMHUH, B
KOTOPOM CTPOEHME U CBOMCTBA XMMHUECKUX COEIUHEHM, UX B3aMMOJEICTBHS U NIPEBpAIEHUs] paccMaT-
PHUBAIOTCS HA OCHOBE IIPE/ICTABICHUI KBAHTOBOM MEXAHUKH U SKCIIEPUMEHTAJIBHO YCTAHOBJIEHHBIX 3aKO0-
HOMEPHOCTEH, B TOM YHCJIE ONUCHIBAEMBIX KJIACCHYECKON TEOPHUEM XMMHUYECKOro crpoeHusd. OgHO u3
HauOoJiee BaKHBIX €€ HANpPaBICHUN — M3y4YEHUE 3JIEMEHTapHBIX aKTOB XMMUYECKHUX MPEBPALICHUH, BbI-
JENIIEMBIX B IOCJIETHUE TO/bI OTAEJIBHO KaK XMMHUYecKasl JuHamuka. KBaHTOBas MeXxaHMKa MCIOJIb3YET
MaTeMaTHUYeCKUN armapar U METO/bl KBAaHTOBOM MEXaHUKH ISl ONMCAHUS U pacueTa CBOMCTB XUMUYeE-
CKHX COCIMHEHUH, HAaYMHAsl C aTOMOB U NPOCTEHIINX MOJEKYJI U KOHYas TAKUMU BBICOKOMOJIEKYJIPHbI-
MU COCIMHEHMSIMHU, KaK, O€lKH, U KOHJIEHCUPOBAHHBIMU CpE€JaMH, B KOTOPBIX YK€ HEBO3MOXKHO pac-
CMaTpHBaTh OT/ENbHbIC HU3KOMOJIEKYIIAPHBIC (PparMeHTHI.

B nocnennue pecsatmiieTs, ocoOeHHO Tocie BHeApeHus: DBM, KBaHTOBO-XUMHUYECKUE PACUETHI
CTaJIi BaXHBIM 3JIEMEHTOM XHMUYECKUX HCCleoBaHUI. B cBsA3M ¢ 3TUM BO3HUKIA rpoliema oOyueHus
XMMUKOB JIMCLUIUINHE «KBAHTOBAsi MEXaHHKa» B 00beMe, MO3BOJISIOIIMM HE TOJIBKO IMPOU3BOAUTH pacyue-
Thl MOJIEKYJI TI0 33J]aHHBIM CXEMaM, HO M TBOPYECKH HCIOJb30BaTh B CBOEH pabOTE KOJIMYECTBEHHbIE U
KauyeCTBEHHbIE BbIBOJIbI KBAHTOBOM XUMHHU.

3agaya JUCHUIUIMHBI — O3HAKOMUTH CTYJEHTOB C OCHOBaMHU KBAHTOBOII MEXaHUKHU U KBaHTO-

BOIM XMMHU B TOM MHHHUMAaJIbHOM O6’beMe, KOTOpHﬁ COBCPHICHHO HeO6XOI[I/IM AJI1 TIOHUMAaHUus COBPEMCH-

noit xumun (I1C «Ilenaror (megaroruyeckasi AesTEILHOCTh B cepe JOIIKOJIBHOTO, Hauallb-
HOro 00I11eT0, OCHOBHOI'O OOIIEro, cpeHero ooIiero oopa3oBaHus) (BOCIUTATENb, YUU-

TEeJIb)» YTBEPKICHHbIN nprka3zoM Muntpyna Poccuu ot 18 oktsi6ps 2013 r. N 544H).

2. Mecto nucuummnel B ctpykrype OITIOIT BO

Hucuunnuna «KBanroBas mexanuka» B ctpykrype OIIOII BO sBnsieTcss AMCHUIUIMHON B YacTH,
dhopMupyeMoil yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUH MPOrpaMMbl OakajaBpuaTa 1o HarpaBJICHUIO
04.03.01 Xummus.

Wzyuenne nucuurinHbel «KBaHTOBas MexaHuka» Oasupyercs Ha CyMMe 3HAHHM, MOMy4EeHHBIX
CTYJIGHTaMU B XOJI€ OCBOEHHUSA CIENYIOLUX TUCHUIUINH: «Maremaruka», «dusukay», «Heoprannueckas
XUMUS», K AHATUTHYECKAs XUMUS», «CTPOCHHUE BEIIECTBAY.

st oOCBOCHMSI TAHHOW TUCITUTIIIMHBI, CTYACHTHI TOJDKHBI BIQIETh CICAYIONTUMU 3HAHUSIMU: YMETh
BIIQJIETh MAaTeMaTHYECKUM anmaparoM AuQQepeHIInaTIbHOr0 U UHTETPATLHOTO BBIYUCICHUS U TEOPETH-

YCCKUX OCHOB KypcCa (I)I/IBI/IKI/I, pPasacyioB CTPOCHUC aTOMaA, OIITUKH U KBAaHTOBOM MEXaHMKHU.



HucuunnuHa «KBaHTOBasE MEXaHUKa» SIBISETCS MPEAIIECTBYIOIIECH I TAKUX JUCLMIUIMH Kak:
«Kommongnas xumusy, «BMCy», «Du3nueckue MeToabl UCCICAOBaHUA», «Dusnueckas XuUMUL», «XU-
MHYECKas TEXHOJIOTHUSI.

I,[[I/ICI.U/II'IJII/IHa IMO3BOJIMT PACIIUPHUT TEOPETHUYIECKYIO IOATOTOBKY 6aKaJIaBpa, I[MOJIYYUTb TeopeTHUu4e-
CKHe 3HaHUS NIPU ONUCAHUU 3JIEKTPOHHOTO CTPOEHUSI MOJIEKYJIIPHBIX CUCTEMU PEAKIIMOHHOM Cro-
COOHOCTH MOJIEKYJL.

N3yyenne naHHOW NUCIMIUIMHBI HAIPaBJICHO HAa OCBOCHUE OOOOIICHHBIX TPYAOBBIX

byHKIMI

[1C «Ilenaror (memaroruyeckasi 1eATebHOCTh B cepe JAOUIKOIBHOT0, Ha4YaIbHOTO

00111eT0, OCHOBHOT'O OOIIIETO, CpeHEero 00IIero oO0pa3oBaHus) (BOCIUTATEb, YUUTEIb)»
yTBEPKJIeHHbIN npukazoM Muntpyna Poccuu ot 18 okts6psa 2013 r. N 5441 OTO - Ile-
Jaroruyeckasl IeATeIbHOCTh 1O MPOSKTUPOBAHUIO M pealn3alui 00pa30BaTeIbHOTO MPO-
1ecca B 00pa3oBaTeIbHBIX OPTaHU3AIMIX TOIMIKOILHOTO, HAYAIBHOTO O0IIEro, OCHOBHOTO
o0111ero, cpeHero oo1ero oopa3oBaHus

3.TpeGoBanus K pe3yjbTaTaM 0CBOEHHS JUCIUIINHBI (MOTYJIs1)

B coBokymHoCTH ¢ ApyruMu AucUUIUIMHaMU poduis «Heopranuueckas XUMus U XUMHsI KOOpIUHAIIHU-
OHHBIX COEAMHEHUN» AuciuIUIMHa «KBaHTOBas MeXaHUKa»HAINpaBlieHa Ha (POPMUPOBAHHUE CIIETYIOIINX
komnereHnuii B cootBercTBUU ¢ ®I'OC BO u OIIOII BO no nanpasnenuto noaroroBku 04.03.01-Xumus
(ypoBeHb OakanaBpuara)

3.1. Daementbl oO0menpodeccuonaabubix (OIIK) wu mnpodeccnonanbubix (IIK)
KOMITeTEHIU, (POPMUPYEMBbIX JAHHON AUCHUIIIMHOK

IIK-3. CiocoOeH mpoeKTUPOBATh M OCYIIECTBIATh HAIIPABIEHHBIM CUHTE3 HEOPTaHUYECKUX COETU-
HEHUH C TTOJIE3HBIMHU CBOMCTBAMU TO/I PYKOBOJICTBOM CIICIIHAINCTA 00Jiee€ BHICOKON KBATM(PUKAIINH
B pe3ynbrare nzydenus: qucuuiuinibl «KBaHTOBas MEXaHUKa» CTYJICHT JIOJIKEH:
-3HATHOCHOBHBIE MTPUOIIKEHUS KBAHTOBOW XUMUH M TIPUHITUIIBI METO/IOB, UCTIOIB3yEMBIX TPH pacyeTax
ANEKTPOHHOM CTPYKTYPbI, CTPOCHHUS U PEAKLIMOHHON CIIOCOOHOCTH XMMHUYECKUX COEIMHEHU;

- YMETBbUCII0JIb30BaTh TEOPETHYECKHEe MOAE/NN OJiA 060CHOBaHUA CTpO€HHUA U peaKuHOHHOﬁ CIIO-
COOHOCTH BeleCTB paSHHqHOﬁ IIpupoAbl, IJIaHUPOBAHHUA CHHTETUYE€CKHX pa60T

- BJIaZA€TbHaBblIKaMH IIPUMEHEHHNA TEOPETHYECKHUX OCHOB TPAaJHUIIMOHHBIX U HOBBIX pa3/ejl0oB XMMHHU
IIpHU pelieHnun y‘{66HbIX U HAYYHbIX 3ala4 XUMHUYECKOUN HallpaBJIEHHOCTH

(IIC «Ilenaror (memaroruueckas IesITEILHOCTh B c(hepe JOMKOILHOTO, HAYaaIbHOTO 00-
IIET0, OCHOBHOTO 00I11eT0, CPETHETO 00I1IeT0 00pa3oBanHus) (BOCIIUTATENb, YIUTEIb )
YTBEPKIeHHbIN nTprKka3zoM Muntpyna Poccun ot 18 oktsi0pst 2013 r. N 544u TO - A/01.6
Oo6menenarornueckas pynkuus, A/02.6 BocniutatensHas nesatenbHOCTh, A/03.6 Pa3Bu-
Baromias aearesbHocTh, B/03.6 Ileqarorudeckas aesTeIbHOCTD M0 peaiM3aliy MporpamMm
OCHOBHOI'O U CPEAHEro o01Iiero oopa3oBaHus )



4. Conepxkanue U CTPYKTYpPa AUCHUILIMHBI(MOYJIs1)

Ta6nuna 1. Conepkanne nUCHUIIMHBI(MOaYs1) «KBaHTOBass MEXaHUKA

Ne | HaumenoBaHue Koa kon- | ®opma
pasjiena Copaepxanue pasiena TPOJIMPY- | TeKylle-
eMoH ro KOH-
KoMIle- TPOJIA
TeHIIUHN
1. | [IpeameT KBaHTO- Nznyuenue abcomotHo uepHoro Te- | I1K-3 Tectupo-
BOIl MeXaHUKU U . Ba-HUE
N na,bopoBckas Mojenb aroma,BHemHui
KBAHTOBOI XUMHH. (T), xon-
OcHOBHBIE 3TaNbl dotorddexrt,['unoreza Jlyu ne bpoii- JIOKBUYM
Pa3BUTHSI KBAHTO- . (K),
. ns,0nepatopel. CBOICTBa ONEPaTOpPOB.
BO# Teopuu. Mare- pyoex-
MaTtuuyeckuii anna- | CaMocomnpsKeHHbIE oreparo- HBIH KOH-
aT KBAHTOBOM Me- 0Jlb
P pe,CobcTBeHHbIle 3HaueHUs. CoOCTBEH- P
XaHUKH. (PK).
Hble QyHKIHUH. TeopeMbl 0 COOCTBEHHBIX
3HAUEHUSX M COOCTBEHHBIX (YHKIHU-
sax,MaTpuyHoe NpeaCcTaBIEHUE OIlepaTo-
poB
2. | OcHoBHble mocTy- | OCHOBHBIE 3aKOHBI KBaHTOBOM MexaHu- | IIK-3 Tectupo-
. BaHUE
JaTbl  KBaHTOBO# | ku,Oneparopsl KOOpAUHAT M UMIIYJb-
(T), xon-
mexanuku. Omnepa- | ca,0Oneparopsl MOMEHTa UMITYJIbCA JIOKBUYM
(K),
TOpbl  (pu3uuecknx | OnepaTop MOMEHTa UMIyJibca B chepu- pybex
BeJIMYMH YEeCKOM cuctemMe KoopauHat,OnepaTop HBI KOH-
. TPOJIb
KMHETHYecKol sHepruu,OnepaTop KuHe- (PK)
TUYECKOW HHEPTUU B CPEPUUECKOU CH-
CTEME KOOpJIAUHAT
Omneparop IIOJIHOM JHEp-
UM, OKCIIEpUMEHTaIbHbIE  JI0Ka3aTelb-
CTBa CYILECTBOBAaHUE CIMHA 3JIEKTPOHA.
Omneparopsl crivHa
3. | OBoarwouus cocrosi- | [[puHIMN TPUUYUHHOCTH B KBaHTOBOM Mme- | [1K-3 Tectupo-
HHMI M ypaBHeHHE Ba-HUE
XaHUKE, ypaBHEHNE Ipenunre-
IIpeaunrepa. (T), xon-
YpaBHenue Henpe- | pa,CrauuonapHoe ypaBHenue IllIpenun- JIOKBUYM
PBIBHOCTH (K),

repa

pyoex-




YpaBHEHME HENTPEPHIBHOCTU HBI KOH-
TPOJb
(PK).
To4yHo pemaemsble CBoOosHas yacTuLa, [1K-3 Tectupo-
3a/1a4¥ KBaHTOBOM . Ba-HUE
YacTuia B IOTEHIMAIBHOH sIMe
MeXaHUKH (T), xon-
[orennmansHbIi Oapbep, JIOKBUYM
. (K),
I"'apmMOHHMYECKHMI OCLMILIATOP
pyoex-
YacTuia B noje noTeHIUAIbHBIX CUII, HBI KOH-
TPOJIb
YacTuia B KyJIOHOBCKOM I10JI€ s1/pa, (PK)
CriexTp ¥ BOJHOBbIE (DYHKIIMHM aTOMa BO-
Jopoza
IIpudau:keHHbIC Teopuss Bo3mymienuss npu orcyrcrsuu | [1K-3 Tectupo-
MeTOobl ellleHHsl | BBIPOXKJICHUS Ba-Hue
p p ’ (T), xon-
KBaHTOBO- Teopuss BO3MylIEHUS NpU HAJIUYUM BbI- JIOKBUYM
K
MeXaHUYEeCKUX 3a- | POXKICHHUS, (K),
pyoex-
aad BapuauuoHHbI IPUHIAIL, HBIII KOH-
. 0Jlb
Bapuanuonssiii npuHiun Purma gK)
Pacmensienne 3uep- | Pacmennenue sHepretuueckux yposnei | [IK-3 Tectupo-
reTH4ecKUx ypoB- Ba-HHE
N aToMa B 3JeKTpuueckoM moie. Dpdext
Heil aToMa B NOCTO- (T), xon-
SAIHHOM jiekTpu4ye- | IllTapka, JIOKBUYM
CKOM M MAarHUTHBIX . (K),
Pacmienyienne 2HepreTM4ecKuX ypOBHEU
noJIsAX pyoex-
aToMa B IIOCTOSTHHOM MAarHMTHOM IIOJI€. HBI KOH-
0Jlb
OddexT 3eemana P
b (PK)..
Cucrema ToxKIe- BonnoBas ¢ynkmus cucremsr Toxae- | [1K-3 Tectupo-
CTBEHHBIX YACTHIL. Ba-HHE
CTBEHHBIX yacTull. DepMHOHBI U Oa30HBI,
Ypasuenue Llpe- (T), xon-
JAUHIepa AJs aTo- AHTHCHUMMETpHU3alisl BOJHOBOH (yHK- JIOKBUYM
MOB M MOJIEKY.I. — (K),
Pa3nenenue aJiek- ’ pyoex-
TPOHHOIO U siiepHO- | JleTepMUHAHTHBIA BUJ BOJHOBOM (YHK- HbI KOH-
ro ABUKEHHS — TPOJb
' (PK).

Herepmunant Cnelitepa




Tabmuma 2. O6mas TpyI0EMKOCTh TUCIHUIUIMHBI COCTaBIseT 3 3adyeTHble enuHuIbl (108
4acoB)

Bup pa6orsl TpynoemkocTs yacos/
3a4eTHBIX eAUHHULL
6 cemecTp
OOm1ast TpyA0EMKOCTH (B Yacax) 108
Konmaxkmmnan paboma (6 uacax) 56
Jlexmum (JI) 28
[IpaxTnueckue 3anstus (I113) 28
Camocmosamenvnaa paboma (8 wacax) 25 Tabnuua 3.
Jlex1mmonHbIe

CaMocTosATENbHOE U3YUEHUE PA3/IEII0B 25 e —
KonTponbnas padota (K) 27
[ToaroTroBka u MpOXOKIECHUE NMPOMEKYTOUHON aTTECTa- 27
005071
Buja npomexyTouHoO# aTTecCTAlNH JK3aMeH

Ne

Tema
n/n

1. |IIpeamer KBaHTOBON MEXAHUKH U KBAHTOBOW XMMHH. OCHOBHBIE ATAIbl Pa3BUTHSI KBAaH-
TOBOM Teoprn. MaTeMaTH4eCKHU anmapaT KBaHTOBOM MEXaHHKH.

2. OcHOBHBIC MOCTYJIAThI KBaHTOBOM MEXaHUKH. OnepaTopH (I)I/ISI/IIIGCKI/IX BCJIIMYMH.

Oomronus cocTosiHUM U ypaBHeHue llIpenunrepa. YpaBHeHNE HENPEPBIBHOCTH.

4. |TouHO pernraemble 3a/1a4i KBAHTOBOM MEXaHUKH.

5. HpI/I6J'II/DK€HHI>Ie MCTOJbI pCHICHUA KBAHTOBO-MCXaHUYCCKHX 3aa4

6. |PacmieruieHne SHEPreTHYECKUX YPOBHEH aTOMa B TIOCTOSIHHOM AJICKTPHUYECKOM M Mar-
HUTHBIX TOJISIX.

Ta6numna 4. [IpakTuyeckue 3aHsITUS

No Tema
/11
1 Marematuueckuil annapatr KBaHTOBON MexaHUKU.OCHOBHBIE MIOCTYIAThl
KBAHTOBOUM MEXAHMKHU.
2 Omneparopbl GU3NYECKUX BEITUYHH.
3 VYpasuenue [lpeaunrepa. YpaBHeHNE HENPEPHIBHOCTH
4 TouHO pemraemble 331241 KBAHTOBOW MeXaHUKH. Bomopononogo6Hblil aToM.




Teopus Bo3myieHnit 1 BapuaninoHHbIi Metoa. Dddekt IllTapka u 3eiima-
Ha.

Cnun SJICMCHTAPHBIX YaCTHUIl U CBA3AHHBIC C HUM MAarHUTHBIC MOMCHTEIL.




Ta6muma 5. CaMocTosTeIbHOE U3YUEHHUE Pa3/IesIOB TUCIUILIMHBI

Borpockl, BEIHOCHMBIE Ha CAMOCTOSITEIILHOE H3y4eHUE
1. | OpObuTann-BOIHOBBIC PYHKITUN

5. OueHo4HbIe MAaTEPHAJIBI JJISl TEKYIIEro U Py0esKHOTr0 KOHTPOJIA
ycneBaeMoCTH
U MPOMEKYTOYHOM aTTecTaluH

KouneunsimMun pe3yiabTaTaM OCBOCHUSA IMPOrpaMmMbl JUCHUIIIMHBI SABJIAIOTCA C(i)OpMI/IpOBaHHI)IC KO-
THUTUBHBIC JCCKPUIITOPBI «3HATh», «YMETbY, «BJAJIETh», PACIHCAHHBIC 10 OTACIbHBIM KOMIICTCHIIHSIM.
dopMHUpOBaHUE ITHX JECKPHUIITOPOB MPOUCXOIUT B TEYCHHE BCETO CEMECTpa IO dTaraM B paMKax pas-
JMYHOTO BUJA 3aHATHI U CAMOCTOSTEILHON paOOTHI.

B xone m3yueHUs AUCHUIUIMHBI MIPETyCMATPUBAIOTCS MeEKyujuil, pyoexcHovlii KOHmMpob u npo-
MEHCYMOUHASA AMMeCmayusl.

5.1.01eHO04YHbIe MATEPHAJIBI ISl TEKYIEr0 KOHTPOJIA.L[ens mekyuezo KoHmpons —

OIICHKAa Pe3yJbTaTOB pabOTHI B CEMECTPE M 0OECIICUeHUE CBOSCBPEMEHHOW OOpPATHOW CBS3H, IS

KOpPpeKLIHU O0Y4YEeHHUS, aKTUBU3AIUU CaMOCTOSITeNbHOMPaboThl o0yyatomierocs. OOBEKTOM TEeKY-

IIETO KOHTPOJIS SIBJISIFOTCS KOHKPETH3MPOBAHHBIEPE3YIbTaThl 00yYeHHS (Y4eOHBIE TOCTHIKEHHUS)

10 JUCHUTUINHE

Texkywuit KonmpoJp yCUeBAaeMOCTH OOECIIEYMBACT OLEHMBAHHE XOJla OCBOCHUS JUCIHILIHHBI
«KBaHTOBasi MexaHUKa» M BKJIIOYAET: OTBETHl HAa TEOPETHUECKHEBOIPOCHI HA MPAKTUYECKOM 3aHSTHH,
PEIICHUC TMPAKTUYCCKUX 3aJda4 W BBIIIOJIHCHUC BaI[aHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHHU, CAMOCTOATCIIBHOC
BBHITIOJTHEHUEHHIMBUTyaTbHBIX JOMAIIHUX 3aJaHUil(HaIpuMep, pelieHre 3aaad) ¢ OTYETOM (3alluToi) B
YCTaHOBHGHHLIﬁ CpPOK. OHGHK& KadyeCTBa IIOATIOTOBKM HA OCHOBAHHUU BBIITIOJIHCHHBIX 33}13HI/II>1 BCICT-
csampernoaaBareneM (¢ 00CyKIEHUEM pe3ylbTaToOB), OAJTbl HAYUCISAIOTCS B 3aBUCHMOCTH OT CIOKHOCTHU
3aJJaHHs.

5.1.1. Bonipochl 1o TeMaM JUCUMILIMHBI « KBAHTOBasi MEXaHMKA»
KOHTpoJimpyemble komnerenuun IMK-3.

Tema 1. Ilpeamer KBAHTOBO MEXaHMKHM M KBAHTOBOH XMMHH. OCHOBHBIC 3TANbI PA3BUTHS
KBAaHTOBO# Teopuu. MareMaTHYeCKHH aNnapaT KBAHTOBOW MEXaHUKH.
1. W3nydyenue abCONIOTHO YEPHOTO Tena

bopoBckas Mmoaens atoma
Buemnuit porospdexrt
I'unoresa Jlyn ne bpoins

Omneparopsl. CoiicTBa onepatopoB. CamMoCONpPsiKEHHBIE ONTEPATOPHI

AN i

Co6ctBennble 3HaueHus. CoOCTBeHHBbIE (QYHKIMH. TeopeMbl 0 COOCTBEHHBIX 3HAYEHUSX M
COOCTBEHHBIX (PYHKIUSIX
7. MarpudHoOe IpeICTaBIEHUE OIIepaTOpOB

Tema 2. OcHOBHBIE OCTYJIATHI KBAHTOBON MexaHuKU. OnepaTopbl pu3nYeCKUX BeJTUUYNH



OcCHOBHBIE 3aKOHEI KBAHTOBOU MEXaHUKH
Omneparopbl KOOPAXHAT U UMITYJIbCA
Omneparopbl MOMEHTa UMITYyJIbCa

Omneparop MOMEHTa UMITyJIbca B chepUUECKOil cucTeMe KOOpAHHAT

1
2
3
4
5. OmnepaTop KHHETUYECKON SHEPTUU
6. Omeparop KHHETHYECKOW YHEPTUU B C(PepHUECKOil CHCTEME KOOPIMHAT
7. Omeparop MOJIHOU SHEPTHHU.
8. DKclepuMEHTaIbHBIE I0Ka3aTeNIbCTBA CYIIECTBOBAHKE CIIMHA 3JIEKTpoHA. Oneparopsl CliMHA
Tema 3. IBosouns cocrosiuuii 1 ypasHenue Lllpenunrepa. YpaBHeHne HeNPepbIBHOCTH
1. IIpuHUMI DPUYMHHOCTU B KBAHTOBOM MexaHuKe, ypaBHeHue Llpeaunrepa
2. Crauuonapsoe ypasHenue Lllpeaunrepa
3. VYpaBHEHHE HENPEPHIBHOCTH
Tema 4. TouHo pemiaeMble 321241 KBAHTOBOH MEXaHUKH
CBobOoHas yacTuna
Yacrtuia B MOTEHIHAIBHOMN sIME
[ToreHuuanpHBINA 6apbep
["apMoHnUeckuii OCUUIIISATOP

qaCTI/IIIa B ITI0JIC IOTCHIHWAJIBHBIX CUJI

YacTtuia B KyJOHOBCKOM TOJIE SIApA

NS kWD =

CriexTp U BoJTHOBBIE (GYHKITUH aTOMa BOJOPO/Ia
Tema S. IIpubnkeHHBbIE METOAbI PeLICHUSI KBAHTOBO-MEXaHNYECKHUX 32124
1. Teopus BO3MyIIEHUS IPU OTCYTCTBUU BBIPOKICHUS
2. Teopust BO3MyIIIEHUS TTPU HATMYUU BBIPOKICHUS
3. BapuanyoHHBIN NPUHIMII
4. Bapuanuonsslii npuHuun Purna
Tema 6. Pacumensienue 3HepreTu4ecKMX ypoBHeidl aToMa B OCTOSIHHOM JIEKTPUYE€CKOM U MATHUT-
HBIX MOJISIX
1. Pacmennenue sHepreTHYECKUX YpOoBHEH aTroma B anekTpudeckoM none. Iddekr Llrapka
2. Pacmienyienne sHEpPreTHYECKNX YPOBHEW aToMa B MOCTOSSHHOM MarHUTHOM mone. Dddekt 3eema-

Ha.

Kpumepuu popmuposanus ouenox (oyenusanus) ycmuo2o onpoca

YCTHBIN Onpoc SBISETCS OJJHUM U3 OCHOBHBIX CIIOCOOOB yué€Ta 3HaHU 00ydarolerocs mo Juc-
nurnHe «KBaHTOBass MexaHukay. Pa3BEPHYTHIN OTBET CTyAEHTA JOJDKEH MPENICTABIATh COOON CBA3HOE,
JIOTUYCCKU I10CJIICA0BATCIIbHOC COOGH.ICHI/ICHB. 3anaHHy}0 TeMy, IIOKa3bIBATH €TI0 YMCHI/IC HpHMCHHTB
oTpeIeTICHUSI.




B pe3ynomame ycmnozo onpoca 3nanus, 00y4aouiezoca O4eHusaromca no ciedyruieil wKae:

_om500___6 oann, CTaBUTCS, €CJIM 00YUaIOIIUNCS :

1) moyiHO M3NaraeT U3y4eHHbIH MaTepual, Ja€T MPABUILHOE ONPEACIICHHOE KBAHTOBO- XUMUYE-
CKHX ITOHSTHIL,

2) oOHapyXHBaeT MOHMMAaHHE MaTepuasa, MOKeT 000CHOBATH CBOM CYXJICHHS, TPUMCHHUTD 3HA-
HUS HA MTPAKTHKE,ITPUBECTH HEOOXOMMbIC TIPUMEPHI HE TOJIBKO 1O Y4eOHUKY, HO M CAMOCTO-
SITEIbHO COCTaBJICHHBIC;

3) wW3maraet MaTepuall MOCIeI0BaTEeILHO M MPABIIIBHO C TOUYKH 3PEHUS HOPM HAYYHOTO U JIH-

TEpaTypHOTIO S3bIKA.

__om3004___ 6anna, ctaBuUTCS, €CIU 00y4arOUUiics 1aéT OTBET, YOBJIETBOPSIOIIUNA TEM K€
TpeOOBaHUsAM, YTO U [Tt Oayuta «1»,Ho gomyckaeT 1-2 omuOKH, KOTOPhIE caM K€ HCIIpaBiisieT, u 1-2
Heo4éTa B COJIepKaTeIbHON YaCTUKBAHTOBO — XUMHUECKOW HAlpaBI€HHOCTH,IIOCIIE0BATEIbHOCTH U
S3IKOBOMO(OPMIICHIH U3JIaraeMoro.

Om 1002 banna, CTaBUTCS, €ciii 00yyaromuiicsioOHapyKMUBaeT 3HaHUE U IOHUMaHUE
OCHOBHBIX II0JIO)KCHUH TAHHOW TEMBI,HO:

1) wm3naraer MaTepuall HEMOJIHO U JONYCKAaeT HETOYHOCTH B ONpPEAEICHUN TOHATHIA;

2) He yMeeT JOCTaTOYHO IIyOOKO U JOKa3aTeIbHO 00OCHOBATh CBOM CYKJIEHUS U IPUBECTU

CBOU IPUMEPHI;
3) wm3naraetr MaTepuall HEIOCIeA0BAaTEIBHO U JIOMYCKAeT OMIMOKH U B SI3BIKOBOM O(POPMIICHUN
U3J1araeMoro.

0 6annos,cTaBuTCS, €CIIM OOYUAIOIIHMIICS OOHAPYKUBAET HE3HAHUE OOJIbIIIEH YACTH COOTBETCTBY-
IOLIETo pa3/ienan3y4aeMoro MaTepuaa, 1omyckaeT omuOKy B (OpMyIMpOBKaXKBAHTOBO — XUMHUECKON
HaIpPaBJIEHHOCTH.

bamnael «5-6  »,« 3-4  » « 1-2  » MOryT CTaBUTbCS HE TOJIBKO 32 €AMHOBPEMEHHBIN
OTBET, HO U 32 PaccpeloTOYEHHBI BOBPEMEHH, T.€. 33 CyMMY OTBETOB, IaHHBIX CTYJCHTOM Ha MPOTSHKE-

HHWH 3aHATHA

5.1.2.0cHOBHBIEe MaTepPHUAJIbI JAJI51 CAMOCTOSTEIHHOH PA00THI 00yUYAKOIETr0CH

(TunoBbIie 3a1a4M)(KOHTPOIUpYyeMble komneTeHuuu I1K-3)
[Tepeuenb TUMOBBIX 3a/1a4 7Sl CAMOCTOSITENTEHOM paboThl c(HhOPMHUPOBAH B COOTBETCTBHUH C Te-

MATHUKOWN MPAKTUYECKUX 3aHATHI 1O AUCHUIUIMHE «KBaHTOBass MEXaHHUKAY.
3aoauu

Tema «OpouTaiu — BOJIHOBbIE PYHKIMU»

1.
2.

NS ke

8.
9.

Ilouemy nosiBUIach KBaHTOBAs MEXaHUKa?

Kak onuchIBatoT BOJIHOBBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH MJIM IIPOCTO BOJIH IO KJIac-
CHYECKOW MeXaHUKe?

Kakune ecTb KOHKpETHbIE HKCIIEPUMEHTANIbHBIE TaHHbIE, KOTOPbIE HE OOBSICHAIOTCS KIIacCHU-
4EeCKON MEXaHUKON?

Kakoii cMbIcH 17151 371eKTPOHOB UMEET BOJIHOBAsI (PYHKIIMS COTJIACHO SKCIIEPUMEHTY?

MO>KHO JI1 TOBOPUTB O TPACKTOPUU JIBUKEHUS DJIEKTPOHOB?

B KBaHTOBOM MEXaHHKE FOBOPAT IPO ONEPATOPHI, KaK UX TOHUMATh?

Mo>KHO 11 HalTH 1O CBOWCTBaM ONEPaTOpOB JBE (PU3NUYECKHUE BEIMYUHBI, KOTOPHIE OJIHO-
BPEMEHHO TOYHO U3MepsAETCs?

Kak youparot Bpems B ypaBHenue LlIpeaunrepa u npespaiiars ee B cTalluOHapHOE?
VYpasuenue penunrepa crpaBeyiiBO IS JIFOOBIX 3JIEKTPOHOB B JTI0O0M aTome?

10. Kakue ObIBalOT aTOMHBIE OPOUTANIM U B YEM OHHU Pa3IUYatOTCs?

11. HackosbKO B MPOCTPAHCTBE PaCTSAHYTHI aTOMbI OpOuTaIy ?

12. Kako#i yrioBoit MOMEHT 3JIGKTPOHA aToMa BOJOPO/Ia CBS3aH ¢ KBAHTOBBIMH YuciIaMu | um?
13. Yto Takoe CriuH AJIeKTpoHa?
14. Kak o603HauaroT TepMm aToma’?



Kpumepuu ¢opmupoeanus oyenok no 3adanuam 011 camocmoamenvHol padoomsl cmyoeHma
(munoenie 3a0auu):

«omauynoy (_4 0amioB) - 0OyJArOIIHMICS IMOKa3all TNyOOKHE 3HAHUS MaTepHralia 1o IMOCTaBICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYpPHPOBAI U JIe-TAIM3UPOBall UH(POpPMAaLUIO, n3beras
MIPOCTOr0 MOBTOpPEHHUS MH(POPMAUU M3 TEKCTa, MH(pOpMAalMs IMpel-CTaBlieHa B MepepadOTaHHOM BUJE.
CB00OHO HCHIONTB3YEeT HEOOXOMMBIE (POPMYJIIBI TIPH PEILICHUH 3a/1a4;

«xopowoy (_3_ 6amn) - o0yJaromuiicss TBEpAO 3HAET MaTepHaj, IPaMOTHO €ro M3jaraer, He JIOIyc-
KaeT CYIIECTBEHHBIX HETOYHOCTEW B MPOILECCEe PEILICHUS 3a/1aY;

«yoosenemeopumenvroy (_2 6amia) - 00y-yarouiics UMeeT 3HaHHWs OCHOBHOT'O MaTepualia Io Io-
CTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €T0 JeTalel, JOMYCKAeT OTJACIbHbIE HETOUHOCTH MPH PEIICHUH 3a-
nad;

«Heyoosnemeopumenvro» (MeHee 1 OayioB) — oOydaromuiics AOMYCKAaeT TPyOble OIMOKH B
OTBETE Ha MOCTABJICHHBIE BOIIPOCHI U MPH PELICHUH 3a1a4

5.2. OueHo4HbIe MaTEPHAJIBI NJIA PYOeKHOTO KOHTPOJIAA. Pybedichblii KORMPOLs OCY-
LIECTBIISIETCS IO 00JIee UITM MEHEE CaMOCTOSTENIbHBIM pa3jieiaM — Y4eOHbIM MOIYJISIM Kypca U IPOBOJIUT-
Csl 0 OKOHYAHWH M3YyYeHUs] MaTepuajia MOJAYJS B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOekHbIN KOHTPOIIb
MMPOBOAUTCS C LCJIBIO OMPEACICHHUA KaUYC€CTBAa YCBOCHUA MaTCpHralia yqe6H0ro MOAYJIA B LICJIOM. B teuenue
CEMeCTpa MPOBOJIUTCS MPU MAKUX KOHMPOJIbHBIX MEPORPUAMUA NO 2PAPUKY .

B kauectBe (1)OpM pY6e)KHOFO KOHTPOJISI MOKHO HMCIIOJIb30BATbTCCTUPOBAHHC (HI/ICBMGHHOS 5048
KOMITBIOTEPHOE), TPOBEICHUE KOJUIOKBUYMAa WJIM KOHTPOJIbHBIX paboT. BrimonHsembie pabOThl AOHKHBI
XPAaHUTBCA Ha Ka(I)eI[pe TCUCHUN y‘Ie6HOl"O roga u 1o Tpe6OBaHI/II-O MpCa0CTaBJIAATLCA B praBJ’ICHI/Ie KOH-
Tpouisi KauecTBa. Ha pyOeskHbIe KOHTPOJIBHBIE MEPOIIPHUATHS PEKOMEHAYETCSI BRBIHOCUTh BECh MPOTPaMM-
HBIN Marepual (BCG pa3I[eJ'H>I) 110 JUCHHUITIIMHE.

5.2.1. OueHo4YHbIe MATEPHAJIBI JI1 KOHTPOJIbHOH Pad0THIKOHTPOJIMpPYeEMbIe
kommerenuuu I1K-3)

Tunoevie Bapuanmut Konmpoivbnvlx padoom:

Bapuanm 1.

3aoanue 1.

1. W3nyueHue abCOIFOTHO YEPHOTO Tela

2. CoOcrBeHHbIE 3HaUEHHs U cOOCTBEHHBIE pyHKIMU. Teopema 3
3. Omneparop MOMEHTA UMITYJIbCA

4. Jloxaxwure, yto oneparop d/dx He camoconpsKEHHBIN

3aoanue 2.

Oneparop MoTHON SHEPTUU

Pasznnunble npencTaBieHns onepatopoB. MaTo4yHOE NpEACTAaBIEHUE OllepaTopa
I'unoresa Jlyn ne bpoins

Jokaxwure, uto oneparop i*d/dx camoconpsiKeHHBIN

3aoanue 3.

CobcTBeHHbIE 3HAaYeHUSI U COOCTBEHHBIE (DYHKIIMU oTlepaTopa

B

Oneparop KUHETUYECKON YSHEPTUHI
CraTucTrdecKkoe TOJIKOBaHHWE BOJIH A€ bpoitns
SIBnsercs mu oneparop d*/dx? caMoCONPKEHHBIM?
3aoanue 4.

=



b=

BonnoBas mexanuka IlIpegunrepa

OcHOBHBbIE 3aKOHBI KBAHTOBON MEXaHUKHU

CoOcTBeHHBIE 3HaYCHHS U COOCTBEHHBIE (PYHKIIUMN oniepaTopa. Teopema 4

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

Haums Bujga f=cisinkx+cacoskx

3aoanue 3.

1. OmnepaTop MOMEHTa UMITYJIbCa B CPEPUUECKOM cCHCTEME KOOPAUHAT
2. Omeparop MoJTHON SHEPTUH

3. CoOcTBeHHBIC 3HAYCHHS M COOCTBEHHBIC (DYHKIIMH orepaTopa. Teopema 2
4. Haiinure MaTpully €IMHUYHOIO ollepaTopa

3aoanue 6.

1. Omnepatop umityibca

2. CoOcTBeHHbBIC 3HAUCHUS U COOCTBEHHBIE QYHKIIMU onepaTtopa. Teopema 2
3. CaMoconpsiKeHHbBIE ONEepaTOPhI

4. 3anummuTte ycrnoBusi uHGopMupoBaHHocTH GpyHkuuu f(x)

3aoanue?.

1. Yactuua B 1osie HOTEHIUAIbHBIX CHUJI

2. CoOcTBeHHbBIC 3HAUYCHUS U COOCTBEHHBIE PyHKIIMU oneparopa. Teopema 1
3. T'apMoHuyeckuii OCUUILISATOP

4. 3anummuTe yCI0BUS KOMMYTHPOBAHUS JABYX ONEPATOPOB

3aoanues.

1. Yacruua B KyJJOHOBCKOM IOJIE s/Ipa

2. VYpasuenue lllpenunrepa st CTaIlMOHAPHOTO COCTOSTHUS

3. AnmabaTuyecKuil ”HBAPUAHT B KJIACCUYECKOW U KBAHTOBOM MEXaHUKE

4. Yto nmoHUMaeETCs MO/l TEPMUHOM «BBIPOK/IEHHBIE COOCTBEHHbIE (PYHKIIUN»?
3aoanue9.

1. TIpsMoyronbHBIN MOTEHIMAIBHBIA Oapbep

2. Omneparop MOMEHTa UMITyJIbCa

3. Cyrb runotessl [1nanka

4. B 4eM 3aKIII04aeTcsi CBOMCTBO JUHEUHOCTH U CAMOCONPSIKEHHOCTH OIEPaTOpOB?

3aoanuel.

1. Yactuma B mOTEeHIIUAIBLHON sIME

2. BeposSITHOCTh MECTOHAXOXKIEHNS MUKPOYACTHUIIBI

3. Marpuisl 1 cBOMCTBa MaTpHI]

4. Kaxkoii nomkHa ObITh BoHOBas (pyHKIus ¥, uroObl HEKoTOpas (pu3ndeckas Xxapak-
TepucTuka L He naBana pazdpoca 3HaYeHUN?

Kpumepuu ghopmuposanun oyenok no KOHmMpoILHLIM MOYKAM (KOHMPOTIbHBIE PAOONIBL; KOIOKEUYM)
(__7 6amioB) - craBuTcs 3a pabOTy, BBIITOJHEHHYIO MMOJIHOCThIO 0€3 OIMMMOOK M HEJ04YEeTOB; 00yda-
IOLIUIACS IEMOHCTPUPYET 3HAHKE TEOPETUYESCKOTO U MPAKTHUECKOro MaTepuala 1o TeMe MPaKTHIECKON pa-



60Th1, pemero 100% 3amay;

(oT 5 10 6 6amioB)— cTaBUTCS 32 PabOTY, BBIMOJIHEHHYIO MTOJHOCTBIO, HO TIPH HAIMYUYU B HEW HE
Oonee omHOW HerpyOoii OmMOKM W OJHOTrO HemoueTa, He Oosee Tpex HemoueToB. OOydaromHiics AeMOH-
CTpHpPYET 3HAHUE TEOPETUUECKOTO M MPAKTHYECKOTO MaTepHaa 1o TeMe IMPaKTUIeCKor padoThl, JOITycKast
HE3HAYUTEIbHbIE HETOYHOCTH IIPH PEIlIeHUH 3a/1a4, pemieHo 70% 3anauy;

(or3 n04  OGamra) — craBuTCs 3a paboTy, eciau OakanaBp MPaBUIBHO BBITOIHWI HE MeHee 2/3
BCeil paboTHI WITH TOMYCTHIT He OoJiee OHOM rpy0oii OImMOKY U JBYX HEJI0YETOB, He OoJiee OIHOM TpyOoii u
OJTHOM HerpyOoii ommOKH, He 0oJiee TpeX HErpyObIX OMMOOK, OJHON HerpyOor. OOyJaronuiics 3aTpyaHsi-
€Tcs C IPaBUIbHOM OLIEHKOM ITPEUI0KEHHOH 3a/1auu, JaeT HETIOJIHBIN OTBET, perieHo 55% 3anau

(menee 2  0ayuioB) — CTaBUTCA 3a pabOTY, €CIIM YHUCIIO OUIMOOK M HEIOYETOB MPEBBICUIIO HOPMY IS
OLICHKY 3 WITH MPaBUIILHO BHIMOHEHO MeHee 2/3 Bcelt paboThl. OOyUaromuiics TaeT HEBEPHYIO OIICHKY CUTYya-
1y, pemeHo menee 50% 3amay.

5.2.2.0ueHo4HbIe MaTepHUaJbl: TUIOBBIE TECTOBBIE 3aJaHUA 110 TUCHHUILINHE
«KBanToBass MexaHuka»110JHbIHA NepeYeHbLNEeCmOo8biX 3a0AHULL NPEeOCMAB/ICH
ghttp://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cucrteMa CTaHIAPTU3UPOBAHHBIX 3aJaHWM, MO3BOJSIONIAs ABTOMAaTU3UPOBATH MPOLIEAYPY
HU3MCEPCHUA YPOBHA 3HAHUHI U YMCHI/Iﬁ CTYACHTA.
Bbi0epuTe npaBuJIbHbIN 0TBET

Tecm1.006BeKT KOTOPHIN CPABHOM BEPOATHOCTHIO UCITYCKAET U MOTJIONIAET 3JIEKTPOMArHUTHOE
U3JIy4eHUE BCEX YaCTOT Ha3bIBACTCS:

a0COJIOTHO YEPHBIM TEJIOM

a0COJIIOTHO CBETIIBIM TEJIOM

AJIEKTPOMArHUTHBIM T€HEPATOPOM

KBaHTOBBIM F€HEPATOPOM

Tecm2.3axon Ctedana-bonabiiMana mo3Bossied ONpeenuTh:

IUIOIIAb 1101 KPUBBIMH paclpeinIeHnss MHTEHCUBHOCTH U3TYYEeHUs

(bopMy KpPHBBIX paclpeuIeHNs HHTEHCUBHOCTH U3TyYECHUS

IUIOTHOCTb SHEPIUU MPUXOAAIIEH Ha €MHHILY HHTepBajla 4acToT

MOIITHOCTh MCITyCKaHUS B €IUHIYHOM HHTEPBAJIC YAaCTOT

Tecm3.OHeprus KonebaHU aTOMOB MOKET TPUHUMATh:

He JII00BIe 3HaUeHMsI, HO TOJIBKO KpaTHbIE HEKOTOPOMY HAUMEHBIIIEMY KOJIMYECTBY SHEPTUU
Jr00ble OTpULIaTEIbHbIE 3HAYCHUS

J00BIE TIOJIOKUTEIbHBIE 3HAUECHUS

HYJIeBbI€ 3HAUCHUS

AN

Tecmd.Onepamop AB oeiicmeyem na ¢pynxyuro max:

cHavasio Ha GYHKIIUIO AEUCTBYeT onepatop B, 006paszys HOByI0 (pyHKIHIO f, HA KOTOPYIO 3aT€M IEUCTBYET
orepaTtop A

cHavayio Ha QYHKIMIO ACUCTBYET onepaTop A, oOpa3yst HOBYIO (DYHKIIHIO KCH, Ha KOTOPYIO 3aTEM
neiicTByer oneparop B

KaXXIbIi oTiepaTop AecTByeT Ha (QYHKIHIO f, a 3aTeM pe3yabTaThl IepeyMHOKAIOTCS

KaXIbIi omepaTop AeicTByeT Ha QYHKIHIO f, a 3aTeM pe3yJbTaThl CKJIAIbIBAIOTCS

d2
Tecms. Onepamop At

CaMOCOIIPSIKEHHBIN
HE DPMUTOB

HEC JIMHCCH

HE CaMOCOMPSHKEHHBIN


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

Tecm6. B nosie LeHTpaIbHBIX CUJI OIIEPATOP MOMEHTA UMITYJIbCA SIBIISIETCS:
HWHTETPaAJIOM JBUKEHUS
SHEpPruen B3auMOICHCTBUS
annabaTu4ecKuM MHBApUAHTOM
SHEPTrueu OTTaIKUBAHUS
Tecm?7.11ltepu u I'epnax Habmonanu:
+: pacuieruieHre HaIBOE Iy4YKa aTOMOB BOJIOPO/Ia, 3aBEIOMO HaXOIALIUXCS B S-COCTOSIHUU
- paclleIyIeHHE HaJBOE Iy4yKa aTOMOB BOJOPO/1a, 3aBEJOMO HaXOASIIUXCS B P-COCTOSIHUM
-! paclIerIieHue NOTOKa 3JIEKTPOHOB Ha JIBa MMy4YKa
-: TudpaKIrio MydKa SIEKTPOHOB MPHU MPOXO0KICHUN KPUCTAIUTMUECKUX BEIICCTB
Tecm8. CB0oOOIHOM HA3BIBAETCSA YACTULIA:
+: MOTEHIMATBHAS YHEPTUSI KOTOPOU B JIFO0O0I TOUKE MPOCTPAHCTBA OJIMHAKOBA
-: TIOJTHAsI SHEPTHUsl KOTOPOU B JTF0O0N TOYKE MPOCTPAHCTBA OJIMHAKOBA
-: KHHETHUYECKasi SHEPTUsl KOTOPOH B JF000H TOUKE OJJMHAKOBA
-1 Pa3HOCTH MOTEHIMATLHON U KUHETUYECKOW SHEPTHil B II000M TOUKE MPOCTPAHCTBA OJIMHAKOBA
Tecm9.Korpdunmentom oTpaxkeHus 0apbepa Ha3bIBACTCS OTHONICHUE BETMIHH TOKOB:
+: OTpa>XeHHOW U MaJaro1Iel BOJIHBI
-: IPOLIEAIICH U MaJarolIei BOJIHBI
- OTPKEHHOM U MPOIIEAIICH BOJIHBI
-: IpoUIeAIer U OTPaKEHHON BOJIHBI
Tecm10.11lepexoasl HA ypoBeHb n=1 00pa3yloT CEpUIO:
+: Jlalimana
: bonmemepa
: [Tamena
-: bpekera
-: [lpynna
Tecm11.Ypasuenue llpenunrepa ans paguaibHON 4acTH BOJTHOBOW (DYHKIIMU B KYJTOHOBCKOM TOJIE
aqpa:
2 2 2
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Tecm12.B none NOTEHIIMAIBHBIX CHJI BEPOSITHOCTh HANTH YacTUIly Mexay 1 U r+dr mpu E>0:
) o2
+ o(r)dr ~ 472"Cle’k’ +Cye ™| dr




- o(r)dr = 4z|C,|" e dr
- a)(r)dr ~ 47[‘Cle”“ —~Ce™ “dr

- o(r)dr = 47C [ e

Tecm13. Ypasuenue lllpeaunrepa 1yist rapMOHUYECKOIO OCLMILISTOpPA:

n? d*w(x) uw,’
24 dxz( ), S xy(x) = Ey(x)

ndy(x) wW,”
_ — =F
YR e w(x)= Ey(x)

()5 (3)= ()

ntdiy(x) W, .
_n _H
2w d 2 “yl)=Hy

Tecm14.1110THOCTH TOKA OTPaYKEHHOW BOJIHBI:

hk
J,=~(=")B’
MU
. hk
Ja = (70)‘61‘2
MU
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U

Tecm15.11pu 0<x<a ypasHenue lllpenunrepa i 4acTULbl B NOTEHIMAIBHOMN SIME UMEET BU:

2 2
_hd l/;:E
2u dx
2 2
_h dV/+001//:E1//

2u dx’
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Kpumepuu ghopmuposanusn ouenok no mecmoegvim 3a0aHuam:

(_ 3 OGamna) — moiy4aroT o0ydaronirecs ¢ MpaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC BO-
npocsl. Bemosineno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

(__no 3 baina) — mojiyq4aroT 00y4aromuecs ¢ MpaBUIbLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot ob1ero ooObeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ 2 Oamna) — mosiy4aroT 0Oydarolluecss ¢ MpPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 60 —79% ot 0061Iero 06beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ 1 06amn) — nomyyaroT 00ydaromuyecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOIPO-
cel — MeHee 40-59 % ot obmiero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2.3.0ueH04HbIE mMarepuajabl AJIs I[pOMe)KyTO‘IHOifI arTecTalMu./[ervio npomedcymou-
HbIX ammecmayuii IO TUCUUIUINHE ABJISETCS OLIEHKA KaueCTBa OCBOCHUS IUCLUILIUHBI 00YYatOMMHCS.

ITpomeskyTouHas arrecTanus NpeAHa3HA4YeHa sl OObEKTUBHOIO MOATBEPKICHHUS U OLICHUBAHMS
JOCTUTHYTBIX PE3yJIbTaTOB OOy4YEHMsI MOCIE 3aBEPLICHUs W3YYeHUs NUCUUILIMHBI. OCylecTBIseTCs B
KOHIIE CEMECTpa U IPEJCTaBIseT COOOM MTOrOBYIO OLIEHKY 3HaHMW no aucuumuinHe «YP®A» B Buue
IIPOBEJIEHUS DK3aMEHa.

[TpomexyTouHasi aTTecTalisi MOKET MPOBOJIUTHCS B YCTHOM, MMCbMEHHOH (hopme, U B popme Te-
crupoBanusi. Ha npomexyTouHyro aTTecTanuo orBoaurcs a0 30 6amios.

5.2.4.Cniucok BONpOCOB K 3K3aMeHY(KOHTpoJimpyemble komnerennun [MK-3)
1. Tlpenmer kBaHTOBOIl MEXaHMKM W KBaHTOBOW XMMHHU. OCHOBHBIE 3Tallbl Pa3BUTUS KBAaHTOBOM TEO-

pun.

MaremaTruueckuii anmnapar KBaHTOBOM MEXAHUKH.

OcHOBHBIE TIOCTYJIAThl KBAHTOBOW MEXaHHKH.

OmnepaTopbl PU3NUECKUX BEIUYHH.

DBoJIOLMS COCTOsIHUM U ypaBHeHUe llpeannrepa. YpaBHeHUE HENPEPHIBHOCTU

Touno peIIacMbIC 3aa9YN KBaHTOBOM MEXaHMKH.

A R o

Bonopononono0HslIif aToMm.

Kpumepuu ghopmupoeanun oyenok no npomexcymounoin ammecmayuu:

«omauyno»(300aJ710B) — MOTYYarOT 00ydJaroIuecs, KOTOpble CBOOOTHO OPUEHTUPYIOTCS B MaTe-
puaine u oTBedaroT 6e3 3arpyaHeHuil. OOydaronuiics crioco0eH K BBIMOJHEHHUIO CIOXKHBIX 3aJaHHi, 1MO-
CTaHOBKe I1eJIel M BhIOOpe myTel uX peanu3anuu. Pabora BbIOJIIHEHA MOJTHOCTHIO 0€3 OIMOO0K, PEeleHo
100% 3amau;

«xopouwon(256aina) — moaydar0T 00yJarOIIHeECs, KOTOPbIE OTHOCUTEIBHO MTOJIHO OPHUEHTHPYIOTCS
B Marepuaje, 0TBEYaloT 0e3 3aTpyJHEHUH, TOMYCKAIOT HE3HAYUTEIbHOE KOIMYECTBO OmUOOoK. OOyuaro-
IIUHCS CITOCOOEH K BBIMTOJHEHHIO CIIOXKHBIX 3aJaHui. PaboTa BBINIOJHEHA MOJHOCTHIO, HO MMEIOTCS HE



0osee oHOM HETpyOOl OMMOKK M OTHOTO HeAoYeTa, He Ooiee TpeX HeloueToB. JlomyckalTes He3HAYH-
TeJbHbIE HETOYHOCTH MPU PeLIeHUH 3a1a4, pemeno 70% 3anauy;

«yoosnemeopumenvHon(20 6aIOB) — MOTYYArOT 00ydYaIOIUECs, Y KOTOPBIX HEIOCTATOYHO BHI-
COK YpOBEHb BIIaJIeHUsI MaTepuasioM. B mpoliecce oTBeTa Ha 3K3aMeHe JIOMYCKAITCs OMIMOKH U 3aTpy/I-
HEHUS MPU H3JIOKEHUH Marepuana. OOydJaromuiics MpaBUIBLHO BHITIOTHWI HE MeHee 2/3 Bceil paboThl
WJIU JOITYCTHII HEe OoJiee 0JTHOM IpyOO OIMOKHY U IBYX HEJIOYETOB, HE O0JIee OTHOM IpyOOl U OTHOM He-
rpyOoii ommOku, He Ooyee Tpex HErpyoObIX OmHMOOK, 01HOW Herpy0oil.O0ydaromuiicss 3aTpyaHsaeTcs ¢
MPaBWIHLHOM OIIEHKOW MPEeJI0KEHHOM 3a7a4M, 1aeT HEMOJIHBIN OTBET, penieHo 55% 3anay;

«HeyoosemeopumenvHon(_Meree 20 0aioB) — MONTYYarOT 00yYarOIINECs, KOTOPBIE JOMYCKAIOT
3HauuTeNbHbIe omMOku. O0yJaromuiics UMeeT JIMIIb HauyalbHYIO CTENeHb OPHEHTaluu B Martepuaie. B
paboTe Yncao OoMMOOK U HEOUETOB MPEBBICKUIIO HOPMY JIJISl OIICHKH 3 WJIU MPAaBHJIBHO BBHITIOJHEHO MEHEE
2/3 Bceit pabotbl. OOyuaromuiics JaeT HEBEPHYIO OLICHKY CUTYalluu, peuieHo meHee 50% 3aaay.

6.MeTroanyeckue MaTepuaJibl, ONMpeAeA0NIHe NPOoUeAyPbl OCHUBAHUSA

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

MakcumanbHas cymma (100 6amnoB), HaOupaemasi CTyA€HTOM 10 AMCLUIUIMHE BKIIOYAET JABECO-
CTaBIISIOIINE:

— nepsas cocmasnAnwas — OleHKa PeryIIsipHOCTH, CBOEBPEMEHHOCTH M KayeCTBa BBHIIOJTHEHUS
CTYIICHTOM Yy4eOHOH pa®OoThl MO W3YYCHUIO TUCHHUIUIMHBI B TCUCHHE MEPHOJA M3YUCHHS AMCIHILIHHBI
(cemecTpa, UM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 GamnoB). bamiwl, xapakrepusyroliue
yCIIEBAEMOCTh CTYJICHTA 0 AMCIHUIUIMHE, HAOUPAIOTCS UM B TCUCHUE BCETO TIEPHO/Ia 0O0YUCHUS 3a U3yUe-
HUE OTJICIBHBIX TEM U BBIIIOJHEHUE OTACIbHBIX BUIOB padoOT.

— emopas cocmasnAlowas — OICHKAa 3HAHWW CTYJEHTa 1O pe3yjibTaTaM MPOMEXKYTOYHOH aTTe-
cramuu (He 6osiee 30 —0ayioB).

Kpurepuem oneHkn ypoBHSI chOPMHUPOBAaHHOCTH KOMIETEHIIMH B paMKax y4eOHOH TUCIUTUIMHBI
«KBanToBast MmexaHuka» B VI cemecTpe SBIAETCS IK3aMEH.

OOmmii 6aymn TeKymiero u pyoeHOTO KOHTPOJSI CKIIAIBIBACTCS U3 CIEAYIOIINX COCTABIISFOIINX
MpUJIOKEHUE 2.

Heﬂblo RPOMENHCYMOUHBIX ammecmamu"t IO JUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBAa OCBOCHUA
JAUCIUITIINHBI O6y‘IaIOH_II/IMI/IC$I.

Kpumepuu ouenxu kauecmea oceoenusn oucyunaunsi(Illpunosxcenue)

Ouyenka «omauunon— om 91 0o 100 6annoe — TeOPETUIECKOE COJEP)KAHUE Kypca OCBOEHO TOJI-
HOCTBI0,0€3 MPOoOeIoB, HEOOXOIMMbIE MPAKTUUECKUE HAaBBIKU pabOThl C OCBOEHHBIM MaTepuanom chop-
MUpOBaHbI. BeenpemycMoTpeHHbIe TporpaMMoil 00y4eHust yaeOHbIe 3a/1aHuUs BBIITOJHEHBI, KAYECTBO MX
BBITOJIHEHUS OIIEHEHO YHCIOMOAUIOB, OJIM3KUM K MakcuMasibHOMY. Ha sk3aMeHe CTyJeHT JeMOHCTPH-
pyeT rIyOoKre 3HAHHUSIIPETyCMOTPEHHOTO MPOTpaMMOii MaTepHaia, yMeeT YeTKO, JJAKOHMYHO U JIOTHYE-
CKH T10CJIEZIOBAaTENIbHO OTBEYATh Ha IMOCTABJICHHBIE BOIPOCHI.

Ouyenka «xopouwo» — om 81 0o 90 6annoe — TeopeTryeckoe coepkaHue Kypca 0CBOEHO, HE00-
XOJIMMBbIE MTPAKTUYECKHE HAaBBIKH PabOThI c(hOPMUPOBAHBI, BHITIOTHEHHBIE y4eOHbIE 3aJaHUs COAEepPHKAT
He3HaunTeNbHbIe omOKkn.Ha sk3aMeHe CTyIeHT IEMOHCTPUPYET TBEPIO0E3HAHUSI OCHOBHOTO (ITpO-
rpPaMMHOT'0) MaTepHualia, yMeeT 4eTKO, IPaMOTHO, 06€3 CyIIIECTBEHHBIX HETOYHOCTEH OTBeYaTh Ha MOCTAB-
JICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOMMBIE TIPAKTUYECKNE HABBIKH pabOTHl C(HOPMHUPOBAHBI YaCTHYHO, BHI-
MOJTHEHHbIE YueOHbIE 3aJaHusl COepKaT rpyOrie ommbku.Ha sx3aMeHe cTyIeHT 1eMOHCTPUPYET 3HaHUE
TOJIFKO OCHOBHOT'O MaTepuaa, OTBETHI COJepKaT HETOYHOCTH, CIab0 apryMEHTHPOBAHbI, HApyIIeHa T0-
CJIEZIOBATENLHOCTh M3JI0KEHUS MaTepraa

Ouenka «HeyooenemeopumenvHo» — om 36 0o 60 6ann106 — TEOPETUUECKOE COJIEPKAHUE Kypca
HEOCBOCHO, HEOOXOIUMbIE MPAKTUUECKUE HABBIKM PabOTHl HE C(HOPMHUPOBAHBI, BHIIIOJHEHHbIE YUeOHBIC
3aJlaHusl coJiepKaTrpyOble OmMOKH, TOTOJIHUTEIbHAs CaMOCTOSTENbHAs padoTa HaJl MaTepualoM Kypca



HC MPUBCACT K CYIMICCTBCHHOMYIIOBBIINICHUIO KaUCCTBAa BBLIIIOJHCHUA Y‘-IG6HI:IX 38.,[{3.HPII>'I. Ha »sk3amene
CTYACHT ACMOHCTPHPYET HC3HAHUC 3HAYUTEILHOM YacTH IIporpaMMHOro marcpuajia, CYHmCCTBCHHBIC
OIIMOKH B OTBETAX Ha BOITPOCHI, HCYMCHHEC OPUCHTHUPOBATLCA B MAaTCpHUAJIC, HC3HAHUCOCHOBHBIX IMOHSTUMN

JTUCLHUILINHEL.

Taonuuya 7. Pezynomamot oceoenus yueoHou Oucyuniunsl, noodaexcauiue npoeepke

Pesynomamut 00y-
YyeHusn
(komnemenuyuu)

Koo u naumenosa-

HUe UHOUKAMOpPOs

00CMUIICEHUS KOM-
nemenyuu

OcHoenble nokazamenu
OUeHKU
pe3ynbmamos ooyuenusn

Buo ouenounozo
Mamepuana,
obecneuusarouue
dopmuposanue
KomnemeHuui

IIK-3. CnocobeH
MPOEKTUPOBATh U
OCYIIECTBIISTh
HanpaBJICHHbIN CHUH-
T€3 HEOPTraHUYECKUX
COEIMHEHUH C IO-
JIE3HBIMHM CBOMCTBA-
MU [OJ, PYKOBOJ-
CTBOM CIICIIHAJINCTA
0oJiee BBICOKOH KBa-
T UKAITANA

IIK-3.1. 3naer u Mo-
JKET IPUMEHSTh Ha
MIPaKTUKE COBPEMEH-
HBIC E)KCHepI/IMCH-
TaJbHBIE METOBI IS
YCTaHOBJICHUS CTPYK-
Typbl HEOpraHuye-
CKHX COeIMHEHUH

3HaTB: OCHOBHBIE OJKCIIE-
pUMEHTAJIbHBIE METO/TBI
MpUMEHsIeMble JJIsl  Ofpe-
JIeJIeHUsl CTPYKTYpBl HEop-
TaHUYECKUX COCTUHEHHIM
Ymern: KamubpoBaTh
npuOOpHl Al TMPOBEICHUS
nabopaTopHOro  aHaim3a
npo6 (00pa3moB) CHIPbS U
noiy(habpuKaToB; CTPOUTH
KaJIMOpOBOYHBIE KPUBbIE
Baagers: HaBbpikamu pabo-
Thl Ha JTabopaTopHOM 000-
PYIOBaHUM Ul yCTaHOBJIE-
HUSL CTPYKTYpPHl HEOpPTaHH-
YEeCKMX MaTepHajoB

O1eHOYHBIC MaTEPH-
aJIBI 1T CAMOCTOS-
TEeJIHOW paboTHI (TH-
MIOBBIE 3aJjauupas/iel
5.1.2.);TunoBsle ore-
HOYHBIE MaTEePHAJIbI
JUIsL yCTHOTO OTIpoca
(pazmen 5.1.1););
THIIOBBIE TECTOBBIC
3amaHus (paszgen
5.2.2)

ITK-3.2. Crioco6en
U3y4aTh PEAKIIMOH-
HYIO CIIOCOOHOCTD
HEOPraHUYECKUX CO-
€IMHEHUI C TIpUMe-
HEHHEM THITOBBIX
IKCIIEPUMEHTATBHBIX
U PaCYE€THBIX METO-
pi(0):}

3HaTh:  XapaKTEPUCTHKHU
BIIMAIOIIME HA PEaKLMOH-
HYIO CIIOCOOHOCTh XMMHYE-
CKHMX COCIVHEHUN

Ymers: IlpoBoauts rpa-
NYUPOBKY CpPEIACTB H3Me-
pEHUli; CTPOUTH I'Pagyupo-
BOYHBIE KPUBBIE (TaOIHIIbI)
Baagerb: Hcnonb30BaHUS
KOMITBIOTEPHBIX IPOrPaMM
U DKCIEPUMEHTAIbHBIX Me-
TOJAOB JUISl NTOCTPOEHUS XH-
MHUYECKUX U CTEPEOXUMU-
yeckux (GopMya coeauHe-
HUW U IpyTrUX BUAOB UIUIIO-
CTPAaTHUBHOTO MaTepHaIa.

OueHOYHbIEe MaTepu-
aIbl ISl CAaMOCTOSI-
TEJNEHOU PabOTHI (TH-
TIOBBIE 3a]jaukpa3/ien
5.1.2.);TunoBsle ore-
HOYHBIE MaTePHAJIbI
JUIsL yCTHOTO OTIpoca
(pazmen 5.1.1););
THIIOBBIE TECTOBBIC
3agaHus (pasmen
52.2)

IIK-3.3. Cnocoben
BBIOpATh ONTUMAITh-
HBIA METOJT CHHTE3a
HEOPraHUYeCKHUX CO-
€IUHEHUN U METOIH-
Ky 00paboTKu MoITy-
YEHHBIX PE3YJIHTATOB

3HATh: TEXHOJIOTHUS MPOU3-
BOJICTBA HEOPraHMYECKUX
coeMHeHull; 0bopynoBa-
HUE 1a0opaTopuu U MpaBu-
J1a ero 3KCIUTyaTaluu

YMerb:  1OArOTABIMBATH

OueHOoYHbIE MaTepH-
QJIBI JITSL CAMOCTOS-
TEJbHOW PaboTHI (TH-
MOBBIE 33/1a4Mpa3zes
5.1.2.);TunoBkIe orie-
HOYHBIE MaTEPUAIIbI
JUISL yCTHOTO OTIpoca
(pazmen 5.1.1););




HUCXOJHOE CBIpBe, OCHOB- TUITIOBBIC TCCTOBLIC
HBIE M BCIOMOTATENIbHBIE ;agazH;“ (pasnen
MaTepuaibl C y4eToM Tpe- |

OOBaHMIT OXpaHbI TPy
Baagerb: TeXHOJIOTHUAMH
OLICHKH Hay4HO-
MPaKTHYECKON 3HAYUMOCTH
BBIOPAHHOTO METO/Aa CUHTE-
32 HEOPraHMUYECKUX COCIIH-
HEHUI

e

7. YueOHO-MEeTOANYECKOE 0O0ecTIeueHne TUCHUTIIHHBI

7.1. HopMmaTuBHO-3aKOHOAATEJIbHbIE AKTHI

[Tpuka3z Muno6puayku Poccuu ot 12.03.2015 N 210 "O6 yrBepxkaenuu denepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa BBICIIETO OOpa30BaHUsS IO HAMPABICHHUIO MOITOTOBKU
04.03.01 Xumus (ypoBens OakanaBpuata)" (3apeructpupoBaHo B Muntocte Poccuu 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

®denepanpubiii 3akoH "OO0 o0pa3oBanun B Poccuiickoit denepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_140174/
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21.  Atkins P.W. Molecular Quantum Mechanics. Oxford University Press. : Oxford 1990.-471 c.

7.4.1lepuoanyeckue U3JaHus
1. XKypHas1 HeopraHu4eCcKON XUMUU

2. Xypunan «Heoprannueckue MaTepuaibhy

3. HayuHo-TexHuueckuii xypHanhttp://www.ofmg.ru

7.5.nTepHeT — pecypchl

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

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

HNuTepHeT-pecypcsl

[pu u3yuenun nucuuiuinHbl «KBaHTOBas MEXaHWKa», oOydarolluecs O0O0CCHCUSHBI JOCTYIIOM
(ynaJieHHBIH TOCTYI) K pecypcam:

—  00wue unghopmayuonHsle, CnpagoyHbvle U NOUCKOBbLE:

1. CuopaBounas mpaBoBas cuctema «l apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBas cucrema «Koncynprant [Lmrocy. URL: http://www. consultant.ru

Neni/m | Haumeno- Kparkas xapakrepu- Anpec caiita Haumeno- YcaoBus
BaHUe JJleK- CTHKA BaHUe opra- aocTyna
TPOHHOTO HHU3AIUH-
pecypca BJIa/1€JIBIIA;
PEKBU3HTHI
JA0TOBOpPa
1. 9BJ1 PI'b | DiekTpoHHbBIE BEPCUU http://www.dis | ®I'BY «Poc- | ABTOpu30-
885898 nosiHbIx TeK- s.rsl.ru CHIiCKast rOC- | BaHHBIHA J0-
CTOB AUCCEpTaLMiA U aBTOpe- y/lapCTBEH- CTYT 13
tepatos 13 dorna Poccnid- Has GubIMo- | GUOIMOTEKH
CKOM TOCY1apCTBCHHON tekay (PI'B) | (k. 112-113)
OnbIMoTEKN
Horosop
Ne(95/04/001
1
oT
05.02.2022 .
2. «Web of ABTopuTeTHasmoauTeMa- | http:/www.isik | Kommnanus Hoctyn no
Science» THYecKas pedepatuBHO- nowledge.com/ Thomson [P-agpecam
(WOS) oubanorpaduueckas u Reuters KbI'Y
HayKOMeTpHYecKas 0aza Cyo0auueH-
JIAaHHBIX, B KOTOPOM MH- 3HOHHBIN
NEKCUPYIOTCS 0KoiIo 12,5 JA0TOBOP
TBIC. )KypHAJIOB NeWoS/558
oT

02.04.2018 r.



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 PedbepaTtnsHaa n aHanu- W3narens- Hoctyn o
Scopusuzia- | Tmyeckan 6asa AaHHbIX, http://www.sco | ctBo «Else- | IP-agpecam
TEJIbCTBA cofepKallas pus.com vier. Hayka u KbI'Y

«O7B3eBHP. 21.000 peLeH3u- TEXHOJIOTUH»
Hayka u Ttex- DYEMbIX ypHa/OB; KonTtpakr
HOJIOTHI 100.000 KHU; 370 KHUMX- Ne7E/223 ot
HbI cepuii (NpoaonKato- 01.02.2022 .
LLMXCA U3OaHNI);
6,8 M/H. OO0KNa[0B
13 TPyAO0B KOHdepeHLNi
Hayunasi | Dnextponnas 6ubimoreka | http:/elibrary.r | OOO «H3b» | [lonusiid
3JIEKTPOH- | HAyYHBIX MyOIHMKaIUH - u JOCTYI
Hast OM0JIM0- | TOJIHOTCKCTOBBIC BEPCUU
Teka (HOB | oxono 4000 nHOCTpaHHBIX
POPN) u 3900 oTeyecTBEHHBIX
Hay4YHBIX )KYPHAJIOB, pe-
dbepatel myosmkanui 20
TBICSIY KYPHAJIOB, a TAKIKE
onucanus 1,5 miH. 3apy-
OCKHBIX U POCCHICKUX
JIMCCepTaIUH.
2800 poccuiickux KypHa-
JI0B Ha O€3BO3ME3/IHOM
OCHOBE
Ba3zapannbix | Hanmonansnas undopma- | http://elibrary.r | OOO «H3b» | ABtopuzo-
Sciencelndex | IMOHHO-aHATTUTUYECKAS u JlunieH3noH- | BaHHBIN J0-
(PUHII) CHUCTEMa, AKKYMYJIUPYIO- HBIW JOTOBOP CTYIIL.
11ast 6osiee 6 MUJIIMOHOB Sciencelndex | Ilo3Bomser
MyOJIUKAIUH POCCUUCKUX NeSIO- JIOTIOJTHSATD
aBTOPOB, a TaK¥XKe UHPOP- 741/2022 U YyTOYHSATh
Maruio 00 UX IIMTUPOBA- 15.03.2022 r. | cBeneHus o
Huu u3 6onee 4500 poc- nyOnuka-
CUICKUX KypHAJIOB. [USX yde-
HeIX KBI'Y,
UMEIOITNX-
cs B PUHI]
IBC«Koncy | 13800 n3gaHuii no Bcem http:/ www.stu | OOO «Ilo- [Tonnbrit
JBbTAHT CTY- | 061aCTAM 3HAHWM, BKAIO- dmedlib.ru JUTEXpe- nocty (pe-
JEeHTa» yaeT 6onee yem 12000 http://www.me cype» TUCTpAITHS
yue6HMKOB 1 yuebHbix no- | deollegelib.ru | (r.Mocksa) o IP-
cobuit ana BO u CMO, 864 Horosop ajpecam
HaMMEHOBaHMIi KypHaNOoB Ne138CJI/01- | KBI'Y)
1 917 moHorpadui. 2022
Or
13.02.2022 .
IBC DnexTpoHHBIeBepCUU KHUT | https://e.lanboo | OO0 «3bC [Tonnsrit
«JIanby» BEIyIIUX U3/1aTETbCTB k.com/ JIAHb» (r. | moctym (pe-
y4eOHOU U HAyYHOU JIUTe- CaHkT- THCTpaIus
paTypsl (B TOM YUCJIE YHH- [TerepOypr) o IP-
BEPCHUTETCKHX U3/a- JoroBop aapecam
TEJIBbCTB), 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/

HbIE BEpCUH MEpUOINYE- oT
CKUX M3aHUM IO pa3iany- 01.02.2022 r.
HBIM 00JIaCTSIM 3HAHUIL.
8. Hanmo- O6begnHEHHbIN 3NeK- https://H36.pd | ®I'BY «Poc- | Hoctym ¢
HaJIbHadA TPOHHDbIM KaTanor GoHA0B CUICKas roc- | HJIEKTPOH-
JJIEKTPOH- | poCCUIMCKUX BUBANOTEK, YAapCTBEH- HOI'0 4Hu-
HasA 0mbamo- | o AepKaLmii Hast On0JIHo- TaJILHOI'O
Teka PI'b | 43315425 NeKTPOHHBIX TEKa 3aJ1a O6uo-
NOKyMeHTOB o6pa3oBa- JIMOTCKH
TENbHOTO M HAay4HOro Xa- KbI'Y
paKTepa No pasNMyHbIM
OTPaCcAAM 3HaHWUM
9. | 9BC «Aii- | 107831 nmybnukauuii, B http://iprbooks 000 «An ITonHbIi
MMulpoyke» | 1.4.: 19071 — yueOHBIX U3- hop.ru/ IIu Op Me- | nocryn (pe-
JNaHui, 6746 — Hay4HBIX Uay TUCTpaLUs
n3nannii, 700 KOJJIEKIUT, (r. CaparoB) o IP-
343 xxypnaina BAK, 2085 Horosop azgpecaMm
ayJIMOU3IaHUM. Ne4839/19 KBI'Y)
oT
01.02.2022 r.
10.| Mexayna- | Ludposas unenruduka- http://Crossref. HIIT ABTOpH30-
poaHasi cu- | s oo0bekToB (DOI) com «HOUMKOH»» | BaHHBIH 10-
crema 0mo- Jorosop CTyI
Juorpadu- NeCRNA -
YeCKHUX CChI- 1060-190t
JoK Crossref 07.05.2022 r.
11.| Polpred.com | O630p CMU Poccuu u http://polpred.c 000 Hoctyn no
. HoBocTn. | 3apy0Oexns. [lomHble Tek- om «ITommpen | IP-agpecam
O030p ¢TI + aHanmTukan3 600 CIIpaBOYHU- KbI'Y
CMM. Poc- | uzganwuii mo 53 orpacism KH
CHUsl U 3apy-
0exbe
12.| Mpe3uaent- | Gonee 500 000 snekTpoH- | http://www.prli | ®I'BY «IIpe- | Apropuso-
cKkasi 0mo- HbIX 4OKYMEHTOB MO UCTO- b_ru 3UJACHTCKaAsA BaHHBII 0-
JIHOTEKA UM. | puy OTeyecTBa, POCCUIl- oubnuoTeka CTYII U3
b.H. Enb- | ckoit rocymapcreenHocty, . UM. B.H.( 6H6E1M0Tel<1/1
HMHA JAbIUHAY (T. ayJ.
PYCCKOMY f3bIKYy U MpaBy Camtier. Ne 14)
[TeTepOypr)

K COBPDEMEHHBIM npoz])eccuouaﬂbubm oazam OaHHBbIX:

Nature

OmuH u3 caMmbIX CTapblX M aBTopuTeT- JlocTyn cBoO-
HBIX O0IIeHAYYHBIX XypHaJoB. [lyOmukyer 00aHbIH

HUCCICI0OBaHUsA, MMOCBSAIIIEHHBIC IMAPOKOMY

Kpyry BOIIPOCOB, B OCHOBHOM €CTECTBEHHO- WwWw.nature.
HayuHo Tematuku. C 2005 roga >xypHan com

MyOJIMKYeT IMOJKACTHI, TJIe BKpATIE 00CYXK-
JAIOTCSl TOCTIDKEHUST HAYKU M MyOJIWKamuu 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 IMOCJICAHIOIO HEOCIIIO — ABC. n.ru

2 ; : Pecypc no-
Springer Materials — 310 camas moaHas 6asza or st
JIAHHBIX, OIKMCHIBAIOIIASA CBOKMCTBA U XapaK- HoyIP

TepUCTUKU MaTepraioB. OHa aKKyMyJIHpyeT
SpringerMaterials WHQOpPMALUIO W3 TAaKUX JUCHUIUIMH, Kak
MarepuanoBeqeHue, Gpusnka, pusnueckas u
HEOpPraHMYecKasi XWMHS, MAalIMHOCTPOCHUE

U Jp.

azpecam
TYCVYPa

materials.spri
nger.com

3 SIBiisieTcsl HEKOMMEpPYECKHM — aKaJieMuye-

CKUM H3JaTeIhCTBOM, IEYATAIOIIUM OKOJIO

40 cepuii (KypHaJOB, €KETOJHUKOB), My0-

JUKYIOIIUX KPYIHBIE OO030pHBIE CTAThU O
JTOCTHDKCHHSAX B 00JIACTH €CTECTBEHHBIX M archive.neico
COIIMANLHBIX HayK. boJiee MONOBHHBI U3 n.ru

ITHX KYPHAJIOB UMCIOT BBICOYAWIIHIA YpO-

BEHb [IUTUPOBAHUS o Mmmakr-

¢dakrop (Science Citation Index), 3anumas

MIEPBBIC MECTA B CBOMX KATETOPUSIX HAYK.

JKypHaisl n3arenb-
crBa Annual
Reviews

4 DTO MOJHOTEKCTOBass 0a3a JaHHBIX JKypHa-
noB m3garesnseTBa OKcOpACKOro yHHBEp-
XKypHanbl uznarens- curera. Pecypc aHITIOS3BIYHBINA, CONEPKHUT
crBa Oxford MaTepHabl 10 OOUIECTBEHHBIM W T'yMaHU-
University Press  TapHbIM, €CTECTBEHHBIM M TEXHHUUYECKUM
HaykaM, HHPOpPMATHUKE, MEIUITUHE, 3]IPaBO-

OXPaHEHHIO U Jp.

archive.neico
n.ru

5 XKypnanst Royal Society of Chemistry —
aBTOPHUTETHBIC HAYYHBIC M3JAHUS, YTO TOJI-
TBEPKAAETCSI X BBICOKUMM MTOKa3aTeNsIMH B
Hudposoit apxu Journal Citation Reports. B xareropum
AKYPHAJIOB U3JaTeNb- «XUMUSA. MyJIbTUIUCIUIUIMHAPHBIE HCCIIe-
ctBa Royal Society noBaHus» cpeau nepBbix no pasnry 20 xyp-
of Chemistry HaoB 6 wm3natorest Royal Society of
Chemistry. Bce npyrue uznarenbcTBa mpe-
CTaBJICHbl MEHBIIMM KOJUYECTBOM >KypHa-

110B B Ton-20.

ubs.rsc.or

6 Ot 6a3bl NaHHBIX MpeJHAa3HAYEHBI Ul UC-
MOJIb30BaHUS IIMPOKOH myOnukoit. U3-3a
OrpaHUYeHUIl 000pYyI0BaHUS U MPOMYCKHOM
CTIIOCOOHOCTH OHHM HE TpeTHa3HAueHBI IS
MaccoBOTO CKauMBaHUS TAHHBIX
USPTO. lna nosydeHusi JOTOJIHUTEIBHON
uapopmanun 00 0OBEMHBIX  JaHHBIX
USPTO, nocernute cTpaHuly DIEKTPOHHbIE
IPOAYKTHI JIAHHBIX.

[larenTHasg Gas3a
USPTO

patft.uspto.g
ov

7.6. MeToau4yeckue yKa3aHHusl 10 MPOBeJIEHUIO PA3IMYHBIX YUeOHBIX 3aHATHH M ca-
MOCTOAITEJILHOM PadoThI


https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
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http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
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https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/

VYyeOHast pabora o qucnuruinae KBaHToBas MEXaHHMKACOCTOUT U3 KOHTAKTHOW paboThI (JIEKIUH,
MIPAKTUYECKHE 3aHATHSA) U CAMOCTOSTENIbHON paboThl. COOTHOIICHKE JIEKIIMOHHBIX, CEMUHAPCKUX, J1abo-
pPaTOpPHBIX U IPAKTHUYECKHUX 3aHATHI K 00ILIEMYy KOJIMYECTBY YacOB COOTBETCTBYET yUE€OHOMY ILIaHY
Hamnpasnenus 04.03.01 — Xumus, npodpuis «IIpoduns «Heoprannyeckas XuMus ¥ XUMHSI KOOPIUHAIIU-
OHHBIX COCAMHEHUI», «XUMHS OKpYXKAroIled Cpelbl, XMMUYECKas SKCIEPTU3a U HKOJIOTHYEcKas 0e3-
OIIaCHOCTbY.

JIJist TOATOTOBKY K MPAKTHYECKUM 3aHSITHSIM HEOOXOAUMO PAaCCMOTPETh KOHTPOJIBHEIE BOIIPOCHI,
IIpU HEOOXOUMOCTH OOPaTUTHCS K PEKOMEHIyeMOM JINTepaType, 3anucarb HEMOHATHbIE MOMEHTHI B BO-
Ipocax JUIsl yICHEHHUS UX Ha MPECTOSALIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzydeHuio oucyuniunsl « Keanmosasn mexanukay ona ooy-

yarowuxcs

Lenb kypca «KBaHTOBas MEXaHUKa) - SBJISETCS HOPMHPOBATH U PACKPBITH CMBICIBI OCHOBHBIX 33KO-
HOB W 3HAHUH Yy CTYACHTOB B 00y1acTH KBaHTOBOM XUMHHU, HAYYUTDH CTYJJCHTOB BUICTH obnactu IIPUMEHCHHUE OTHUX
3aKOHOB " 3HaHI/II\/’I, IOHUMATh UX MPUHIUIIHAIIBHBIC BO3SMOXXHOCTH IIPpHU PEHICHUH KOHKPETHBIX 3a1a4.

[Tpuctynas kK U3y4yeHUIO AUCUUILUINHBI, 00yJaroneMycss HEOOXOIMMO 03HAKOMHUTBCS ¢ TeMaThye-
CKMM TUTAHOM 3aHSATHH, CIIICKOM PEKOMEHJIOBAaHHOW ydeOHOU muTeparyphl. ClieyeT ySCHHUTH IOCIIEIO0-
BaTEIbHOCTH BHIMIOJHEHHSI HHIMBUYaJIbHBIX YUEOHBIX 33JaHUI, 3aHECTH B CBOIO PabOUyIO TETPab TEMbI
Y CPOKH TPOBEJICHUS CEMHUHAPOB, HAITMCAHUS YICOHBIX M TBOpUYECKUX padoT. [Ipu M3ydeHnn AUCIUATLIN-
HBI 00yYarolyecs BBIMOJHSAIOT CISAYIOIMINE 3alaHUs: U3y4aloT PEKOMEHAOBAaHHYIO YUCOHYI0 U HAYYHYIO
JTUTEpaTypy; MUIIYT KOHTPOJIbHBIE paOOThI, TOTOBST AOKIAAbl U COOOIIEHUS K MPAKTUYECKUM 3aHATHUAM;
BBITIOJTHSIOT CAMOCTOSTEIBHBIC TBOPUYCCKUE PAOOTHI, YIaCTBYIOT B BBIITOJIHCHUU MPAKTUYCCKUX 3aTaHUI.
YpoBeHb U TTyOMHA YCBOCHHS JMCHUIUIMHBI 3aBUCSAT OT aKTUBHOM U CUCTEMAaTHYeCKOW paboOThl HA JIEK-
LHUSX, U3YYCHUS] PEKOMEHA0OBAHHOM JIMTEPATYpPhl, BHITOJIHEHUS KOHTPOJIbHBIX MUCbMEHHBIX 3a1aHUI

Kypc m3ydaercs Ha JEKIUSAX, CEMUHapaxX, U MPHU CaMOCTOSITENIbHOM W MHIWBUIYyaIbHOU pabote
oOyuatomuxcs. O0yvaromuiicst Uik MOJHOTO OCBOGHMSI MaTepuaja JOJDKEH He MpPONycKaTb 3aHATUS U
aKTMBHO y4acTBOBATh B yueOHOM mporiecce. [lyig MakcumanbHoi 3P PEeKTUBHOCTH U3yUEHUST HEOOXOUMO
MTOCTOSIHHO BECTH KOHCHEKT JICKIIUH, 3HATh PEKOMEHIYEMYIO TperojaBaTeieM JUTepaTypy, M03BOJISIO-
LIYIO JIOTIOJIHUTh 3HAHUS U JTy4lle MOJATOTOBUTHCS K CEMUHAPCKUM 3aHATHSIM.

B cooTBeTcTBHU ¢ yueOHBIM TUTAHOM Ha KaXIYIO TEMY BBIIETICHO HEOOXOIMMOE KOJIMYECTBO Ya-
COB MPAKTHUYECKUX 3aHATHI, KOTOPbIE MPOBOJATCS B COOTBETCTBUU C BOIPOCAMH, PEKOMEHIOBAHHBIMU K
M3Y4YEHUIO TI0 OmpeaesieHHbIM TeMaMm. O0ydaromuecs: TOJDKHBI PErysipHO TOTOBHTHCS K CEMHUHAPCKUM
3aHATHUSM M y4aCTBOBAaTh B 00CYXJICHUU BOMPOCOB. [Ipy MOATOTOBKE K 3aHITHUSIM CIEAyeT PYKOBOJICTBO-
BaTbCAd KOHCIEKTOM JIEKIIMA M PEKOMEHJOBAaHHOW JIMTEPATypol. TeMaTHYecKud IUIaH JUCLMILINHBI,
y4eOHO-METOUYECKIEe MaTepuabl, a TAKXKE CIIUCOK PEKOMEHIOBAaHHOW JTUTEepaTyphl MPUBEICHBI B pado-
4yel nporpamMmme

Memoouueckue pekomenoayuu npu padome HA0 KOHCREKMOM 60 8PeMs NPOGEOCHUs NeKYUU

B mporiecce NMEKIIMOHHBIX 3aHITHN 11€71€cO000pa3HO KOHCIEKTUPOBATh y4eOHBI Marepuan. J{is
ATOTO UCIOJIB3YIOTCS OOIIHME M YTBEPAUBIINECS B MIPAKTUKE TIpaBUia, ¥ IPUEMbl KOHCTICKTUPOBAHUS JIEK-
AH:

KoncnektupoBaHue JeKIUMH BEIETCS B CIEIUAIbHO OTBEACHHOW [JII ATOTO TETPaaM, Ka)IbIid
JIUCT KOTOPOM JTOJIKEH UMETh IOJIs, Ha KOTOPBIX AEJIal0TCs IIOMETKH U3 PEKOMEHIOBAHHOM JIMTEPaTyphl,
JIOTIOJTHSIIOIIME MaTepuall MPOCIYIIAHHOW JICKITMH, a Tak)Ke MOAYECPKHUBAIONINE OCOOYI0 BaXXHOCTHh TEX
WJIU UHBIX TEOPETUYECKUX MOJIOKEHUH.

[{enecooOpa3Ho 3anmUCHIBATh TEMY M IUIAH JICKIIUH, PEKOMEHIYEMYIO JINTEpaTypy K TeMe. 3arucu
pa3zienoB JEKIMHU AOKHBI UMETh 3aroJOBKH, MOA3arojIOBKH, KpacHble CTpOKH. Jljis BblieNneHus pasje-
JIOB, BBIBOJIOB, OTIPE/ICIICHU, OCHOBHBIX HJIEH MOXXHO HMCIIOJB30BaTh IIBETHBIC KapaHaamu U (iomacTe-
pBI.

Ha3BaHHbIe B JIEKIIMMA CCHUIKK HA TIEPBOMCTOYHUKH HAIO MOMETHUTH Ha TOJISAX, YTOOBI MPH CaMO-
CTOATENbHOU paboTe HANTH W BIUCATh MX. B KOHCIEKTE ITOCIOBHO 3aMUCHIBAIOTCS OIMPEIEICHHS TOHS-
THM, KaTeTOpHi 1 3aKOHOB. OCTalIbHOE JOJIKHO OBITh 3aIIMCAHO CBOMMH CJIOBaMH.



Kaxnomy cTyneHTy HeoOXOAMMO BbIpaOOTaTh M UCIOJIb30BAThH JOMYCTUMBIC COKpAIEHUsI Haubo-
JIe€ pacIpOCTPAHEHHBIX TEPMUHOB U ITOHATH.
Memoouueckue pexomenoayuu no nOO20MO6Ke K NPAKMUYECKUM 3AHAMUAM

[TpakTuyeckue (CeMUHAPCKUE) 3aHATHS — COCTaBHAs 4acTh Y4eOHOIO mpoliiecca, rpymnmnosas ¢op-
Ma 3aHSITUNA MPU aKTUBHOM YYacTHM CTYAEHTOB. lIpakThueckue 3aHSITHS CIIOCOOCTBYIOT YIIIyOJIEHHOMY
M3YyYEHHUIO HauboJiee CI0XKHBIX MPOOJIEM HAYKH M CIIY)KaT OCHOBHOW (POPMOI MOJIBEACHUSI UTOTOB CaMO-
CTOATENbHOU paboThl oOydaromuxcs. Lenpto npakTUYecKuX 3aHITUN SBJSIETCA YriIyOJIeHHue U 3aKperie-
HUE TEOPETUYECKUX 3HAHUMN, [TOJIyYEHHBIX 00Yy4aroIIUMHUCA Ha JIEKLIHAX U B IIPOLIECCE CAMOCTOSATEIBHOIO
U3Yy4YeHUs y4yeOHOro marepuaia, a, cieloBaTesIbHO, (JOPMHUpPOBAHHE Yy HHUX OIpPENEICHHBIX YMEHUU U
HaBBIKOB.

B xolle moJAroToBKM K CEMUHAPCKOMY 3aHSATUIO HEOOXOIUMO MPOYUTATh KOHCHEKT JICKIIHH, U3Y-
YUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTBLCS C JIONOJHUTEIBbHON JIMTEPAaTypOi, BHIIOJHUThH BbIJAHHBIC
mpernojaBaTesieM MpakTHueckue 3ananus. [Ipu 3ToM yuecTh peKoMeHJaliK MpernoaaBaresis u TpedoBa-
Hus nporpammsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKILUH, J€Jlasi B HEM COOTBETCTBYIOLIUE 3alIUCU U3 JIU-
Teparypsl.

KenarenpbHO mpu MOATOTOBKE K IMPAKTHUUECKUM 3aHATHSAM IO JUCLUIUIMHE OJHOBPEMEHHO HC-
M0JIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 33JaHHBIE BOIIPOCHI.

Ha npaktuyeckux 3aHATHSIX 00ydaromuecs ydarcsi TpaMOTHO U3J1arath npo0ieMbl, CBOOOTHO BbI-
CKa3bIBaTh CBOHM MBICIIHM U CYXKJEHUS, paCCMaTPUBAIOT CUTYAIlMH, CIIOCOOCTBYIOIINE Pa3BUTHIO mpodec-
CHUOHAJIbHOW KOMIETEHTHOCTH. ClielyeT UMETh B BHUJY, YTO MOATOTOBKA K IPAKTUYECKOMY 3aHATHUIO 3a-
BUCUT OT (hOpPMBI, MECTa MPOBEACHUS CEMHHAPa, KOHKPETHBIX 3aJaHUi U MOPYYEHUH. DTO MOXKET OBITh
HaN#caHue JTOKIJIaza, 3cce, pedepara (C MOCISAYIOMHUM UX 00CYKIEHUEM ), KOJUIOKBUYM.

Memoouueckue peKomenoayuu no OPeaHU3AUUU CAMOCMOAMENLHOU PAdOmbl

CamocTtosrenbHas paboTta 00yJarommxcs - cocod aKTUBHOTIO, IeJIEHAIIPaBI€HHOTO pHodpere-
HUS CTY/IEHTOM HOBBIX JUIS HETrO 3HaHWN M YMEHMH 0e3 HelmocpeACTBEHHOI'O y4yacTus B 3TOM Ipoliecca
npenoaasatesieid. [loBpilieHHe PO CaMOCTOSITEIBHONW paOOThl OOYUAIOIIMXCS TIPH TPOBEACHUH Pa3Iny-
HBIX BHJIOB YUEOHBIX 3aHATHH Mpeoiaraer:

—  ONTHMH3ALHIO METOJIOB 00y4YEeHMsI, BHEAPEHUE B yUeOHBIM MPOILECC HOBBIX TEXHOJOTUN 00y-
YEHHs1, OBBIAIOIIMX MPOU3BOIUTEIBLHOCT TPY/la PEenoiaBaTess, akTUBHOE UCIIOJIb30BaHNe HH(OpMa-
IIMOHHBIX TEXHOJIOTUH, MO3BOJIAIONIMX 00YyJaroleMycsi B yA00HOE JUIsl HEro BpeMsi OCBauBaTh y4eOHBII

Marepuai,
—  IIMPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

- COBCPUICHCTBOBAHUEC MCTOAWKH ITPOBCACHUA IMMPAKTUK U HayLIHO-I/ICCJIe)IOBaTeHBCKOf/II pa6OTBI
o6yqa10mnxc;1, IMMOCKOJIbBKY UMCHHO 3THU BUJBL yqe6H0171 paGOTBI B IICPBYHO OUCPCAb I'OTOBAT O6y‘-I€lIOH_II/IX-
CA K CaMOCTOATCIIBHOMY BBITIOJIHCHUTO HpO(I)CCCI/IOHaJIBHBIX 3aaad,

- MOJACPHU3ANHUIO CUCTEMbI KYPCOBOT'O U JUINIOMHOTO IIPOCKTUPOBAHUA, KOTOpAasd AOJIKHA I10-
BBIIIIATh POJIb CTY/IEHTA B IOJI00OpE MaTepHalia, IOUCKe MyTel peleHus 3a1au.

CamocrosrenbHas paboTa MPUBOJAUT CTYAEHTA K MOJIYYEHUIO HOBOT'O 3HAHUS, YHNOPSAOUYECHUIO U
yrayOJIeHUI0 UMEIOUTNXCs 3HaHUH, (OPMUPOBAHUIO y HETO MPO(GECCHOHATBHBIX HAaBBIKOB U yMeHH. Ca-
MOCTOSITEIbHAsA Pad0Ta BHIOIHSET P PYHKIMH:

—  pa3BUBAIONIYIO;
—  “HPOPMAIMOHHO-00YYAIOIIYIO;

—  OPUEHTHUPYIOILLYIO U CTUMYJIAPYIOLIYIO;



- BOCIIMTBIBAIOIIYTO,
- HCCIICOIOBATCIILCKYHO.

B pamkax Kypca BBIOJIHSIOTCS CIEAYIOIINE BUIBI CAMOCTOSTEIBHOM PadOTHI:
1. TIIpopaborka yueOHOro MaTepuaia (1o KOHCIEKTaM, y4eOHOW U HaAy4HOW JIUTEpaType);

2. BrinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHUi;
3. Pabota ¢ Tectamu 1 BOompocamu Jjisl CAMOIIPOBEPKU;
4. BrInmoaHEHNE UTOTOBON KOHTPOJIBHON pabOTHI.

CryneHTaM peKOMEHJIyeTcsl C CaMOro Hayajla OCBOCHHs Kypca paboTaTh ¢ JIMTEpaTypol U Ipel-
JaraeMpIMH 3aIaHUSIMH B (DOpMeE TIOATOTOBKU K OYEPEAHOMY ayJUTOpPHOMY 3aHsATHIO. [Ipr 3TOM akTyanu-
3UPYIOTCSl UMEIOILUECs 3HaHM, a TaKKe co3aaercs 0aza Juis yCBOGHHMS HOBOTO Marepuaia, BO3ZHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYIEHT IOJIy4aeT B AyAUTOPUH.

Heo6x01uM0 0TMETUTh, YTO HEKOTOPBIE 3aJaHUs JUIsl CAMOCTOSITENbHOM pabOThl IO KYypCy UMEIOT
orpeneneHHyto crieruduky. [Ipu ocBoeHNH Kypca CTyIeHT MOXKET IMOJIb30BaThCs OMOIMOTEKOM By3a, KO-
TOpasi B IOJHOW Mepe obecrieyeHa COOTBETCTBYIOLIEH JuTepaTypoil. 3HAYUTEIbHYIO MOMOILb B MOATO-
TOBKE K OUYEPEAHOMY 3aHSATHIO MOXKET OKa3aTh MMEIOMIMKCS B y4eOHO-METOIMIECKOM KOMIUIEKCE KpaT-
KM KOHCIIEKT JIEKIMHA. OH )€ MOYKET UCIOJIb30BaThCSA U Ul 3aKPEIUICHUS NOJIyYEHHOTO B ayIUTOPUU
Matepuana. CamocTosaTenbHas paboTa CTYyJE€HTOB IPEIyCMOTpPEHAa y4EOHBIM IJIAHOM U BBIIOJIHSAETCS B
00s13aTeNIbHOM HOpsiKE. 3alaHusl MPEUIOKEHBI 0 KaXKJ0H M3y4aeMoi TeMe M MOTYT FOTOBUTbCS MH]IU-
BUyaJbHO WX B rpymnme. [1o HeoOX0AUMOCTH CTYAEHT MOXET 00pallaThecs 3a KOHCYIbTAallMeH K Mpemno-
JlaBaTelto. BeInonHeHne 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCS IIPENIOAABATEIIEM.

Jlis ycrienmHoro caMoCTOSITENbHOIO M3YYEHHUs MaTepuana CerofHs MCIONb3YIOTCS pa3iHyHbIe
cpeacTBa oOyueHHsl, cpelld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(POPMALIMOHHbBIE TEXHOJIIOTUU PAa3HOTO
YPOBHS U HANPABICHHOCTH: JIEKTPOHHbIE YUEOHUKH U KypChI JEKIMH, Oa3bl TECTOBBIX 3a/laHui U 3a/1a4.
DJNEeKTPOHHBIA y4eOHUK MpeACTaBiIseT coOOH MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPEICTaBUTh JUIS
M3Y4YEHUs TEOPETHUECKUI MaTepuai, OpraHu30BaTh apoOMpOBaHUE, TPEHAX U CAMOCTOSITEIIbHYIO TBOP-
YecKylo paboTy, OMOTaroliee CTy/IeHTaM M MPeroiaBaTelio OLEeHUTh YPOBEHb 3HAHUHN B OINpeesIeHHOM
TEMaTHKe, a TakXe cojepKallee HEOOXOAUMYIO CIPAaBOUYHYI0 HH(POpPMAUIO. DJIEKTPOHHBIA Y4eOHUK
MOJKET MHTETpUpOBaTh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX MEJarorn4eckux MpOrpaMMHBIX CPEJICTB: 00Y-
YaloIIUX IporpamMm, CIIpaBOYHUKOB, yUEOHbIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIHUPYIOLIUX IPOTPAMM.

Jis ycnemrHoi opraHu3alMd CaMOCTOSITENIbHONW paboThl BCe aKTHUBHEE NMPUMEHSIIOTCS Pa3HOO00-
pa3Hble 00pa3oBaTeIbHbIE PECYPCHl B CETU VIHTEpHET: CUCTEMbI TECTUPOBAHMS IO PA3IUYHBIM 001aCTAM,
BUPTYyaJIbHBIE JICKIUH, JJAOOPATOPUH, IPU 3TOM MOJIH30BATENIO JOCTATOYHO UMETh KOMIIBIOTEP M MOJ-
KIItoueHue K IHTepHeTy Juisl TOro, 4ToObl CBSA3aThCs C MPEIoAaBaTesieM, pelaTh BbIUNCIUTEIbHbIE 3a/1a-
Y1 UM MOJIydaTh 3HaHUs. Vcronb30BaHHE ceTeil yCMIIMBAET POJib CAMOCTOSITEIBHOM pabOThl CTyIEHTa U
MO3BOJISIET KApAUHAIIBHBIM 00pa30M U3MEHUTh METOAMKY MTPEToaBaHusl.

CTyzneHT MOXKET IoJIydaTh BCE 3a/laHusl U METOJMYECKUE yKa3aHUS 4epe3 CEpPBEp, UTO JAET eEMY
BO3MO>XHOCTh IMPUBECTH B COOTBETCTBUE JIMYHBIE BOZMOXKHOCTH C HEOOXOJUMBIMU JJIsi BHIMOJIHEHUS pa-
60T Tpynozarpatamu. CTyJIeHT UMEET BO3MOXKHOCTb BBINOJIHATH pabOTy JA0Ma UM B ayIUTOpPHH. boib-
110€ BOCIHUTATEIbHOE U 00pa30BaTebHOE 3HAUEHHE B CAMOCTOSITEIbHOM YUYEOHOM Tpy/i€ CTy/IEHTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKIaeT U MOAJAEPKUBAET BHUMAHUE M MHTEPEC, MOBBIIIAET aKTHUB-
HOCTb MaMSTH U MBIIUIEHUS, [TO3BOJISIET CTY/IEHTY CBOEBPEMEHHO OOHAPYXUTh M YCTPAHUTH JTOMYIIECH-
HbI€ OIIMOKH M HEIOCTAaTKH, OOBEKTUBHO OINpPEETUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKHX YMEHUH.
CaMoe [JOCTymHOE U TMPOCTOE CPEACTBO CAMOKOHTPOJISl C TPUMEHEHHuEM HH(OpPMAaIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUH - 3TO P TECTOB «on-line», KOTOpbIEe MO3BOJISIOT B PEKUME PEATHLHOTO
BPEMEHU ONPEAEIUTh CBOM YPOBEHb BJIaJCHHs MPEIMETHBIM MATEPHUAIOM, BBISIBUTh CBOU OLIMOKHU U I1O-
JyYUTh PEKOMEHIAINH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoii



Bcro nureparypy MOKHO pa3fenuTh Ha YYeOHMKH U y4eOHbIe TOCcOOUs, OpUTrHHAIbHBIC HAyYHBIC
MOHOTrpaduuecKre NCTOYHUKH, Hay4Hble yOJIMKAlMU B IEPUOANYECKON nedyaTtu. I3 HuX MOKHO BblJie-
JUTh JUTEPATYpy OCHOBHYIO (PEKOMEHIYEeMYIO), JOMOJIHUTEIbHYIO U JIUTEPaTypy AJs YyriyOJIeHHOTO
U3yUYEHUS TUCLMILIMHBI.

W3yueHne qUCIUIUIMHEI CIeyeT HAauuHATh ¢ y4eOHUKA, TTOCKOJIbKY YY€OHHK — 3TO KHHUTa, B KOTO-
POI U3J105KE€HBI OCHOBBI HAYUHBIX 3HAHUH 10 ONpPEAEICHHOMY IIPEIMETY B COOTBETCTBHUHU C LIETSAMU U 3a-
nagyamMu 00ydeHUsl, yCTaHOBICHHBIMH ITPOTPaMMOH.

ITpu pabote ¢ nuTepaTypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCS pa3jIMyHble BU/bI YTCHUS, U
KaX/IbI U3 HUX UCIIOJIB3YETCS Ha ONPEeNICHHBIX ATarax OCBOSHHUS MaTepuaa.

IIpedsapumenvroe YTeHUE HANPABJICHO Ha BHISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U IOUCK
UX 3HAYCHUS B CIIPABOYHOM JUTEpaType. B 4acTHOCTH, PH YTEHUU yKAa3aHHOM JTUTEpaTypbl HEOOXOIMMO
HOJIPOOHENIINM 00pa30M aHAIN3UPOBATH MTOHATHS.

Ckeo3H0e umenue MpeANonaracT NPOYTEHUE MaTepHaaa OT Haudajua 10 KoHIa. CKBO3HOE UTEHUE
JUTEPaTyphl U3 MPUBEIEHHOTO CIUCKA JaeT BO3MOXKHOCTb CTYJAEHTY ¢()OPMUPOBAThH CBOJI OCHOBHBIX I10-
HATUHN U3 U3y4aeMoil 00J1acTH U CBOOOHO BIIAJETh UMHU.

Bvibopounoe— Ha060pOT, UMEET 1IeJIbI0 MOUCK U 0TOOp MaTepuasia. B paMkax JaHHOro Kypca BbI-
O0opoYHOE YTEHHE, KaK cII0c00 OCBOEHHS COAEPIKAaHMS Kypca, TOJKHO HCIIOJIb30BATHCS MTPU HOATOTOBKE K
MPAKTUYECKUM 3aHATHUSAM 10 COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umenue — 3T0 KPUTHUECKUN pa3z00p TEKCTa € MOCISAYIONUM €ro KOHCIEKTHPO-
BaHueM. OCBOEHUE YKa3aHHBIX MOHATHI OyaeT Haubosiee 3pPEeKTUBHBIM B TOM CJIy4ae, €CIIU IpU YTEHUH
TEKCTOB CTYJCHT OYyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOMPOCOB CHOPMYIMPOBaHA B
@®OC B nepeuHe BOIpocoB it codeceoBanus. IlepeueHb 3TUX BOINPOCOB OIpaHUYEH, TO3TOMY Ba)KHO
HE TOJIBKO COJIEp’KaHHE BOIPOCOB, HO CaM MPUHIIMIT OCBOSHUS JINTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEK-
cTaM.

Llenbro uzyuarowezo 4TeHUs ABIAETCA INIyOOKOE U BCECTOPOHHEE TOHMMaHue y4eOHOH nHpopMa-
1uu. ECTh HECKOJIBKO MPUEMOB M3Y4YaIOLIET0 YTEHUS:

1. Utenue mo anroputMmy mnpeanosnaraer pazOueHue MHPOpMaLMU Ha OJOKH: Ha3BaHUE; aBTOP;

HCTOYHHUK;, OCHOBHAasA HACA TCKCTA, (l)aKTI/I‘-ICCKI/Iﬁ MaTepHrall; aHaJlu3 TCKCTA IIYTCM COIIOCTABJIICHUS HMC-
OOUXCA TOYCK 3PpCHUA 110 paCCMATPpHUBACMbBIM BOIIPpOCaM; HOBHU3HA.

2. HpI/IeM MMOCTAHOBKH BOIIPOCOB K TEKCTY UMECT cnez[yfoumﬁ AJIITOPUTM:

- MCIJICHHO MMPOYUTATh TCKCT, CTapasdCh NOHATH CMBICII U3JIOKCHHOTO,

- BBIJACIINTD KIIFOUCBBIC CJIOBA B TCKCTC,

- oCTapaThbCs MOHATH OCHOBHBIC HACHU, IIOATCKCT U 06HIPII>'I 3aMbICCJI aBTOpaA.

3. IlpueM Te3upoBaHuUs 3akioyaeTcss B (HOPMYIUPOBAHHH TE3UCOB B BHJE MOJOKEHUH, yTBEp-
JKICHUM, BEIBOJIOB.

K sTomy MOXkHO 100aBUTh U MHBIE IPUEMBI: IpUEM pedeprupoBaHuUs, MPUEM KOMMEHTHUPOBAHHUSL.

BaxHoit cocraBisomeii 1r000ro COMUAHOTO HAYYHOTO M3JaHMs SBJISETCS CHUCOK JIMTepaTyphl,
Ha KOTOPYIO cchliaeTcst aBTop. [Ipy BOBHMKHOBEHHH MHTEpeca K Kakoh-To 00cykJ1aeMoil B TeKcTe Mpo-
O1eme Bcerzia eCTb BO3MOXKHOCTh 00paTUTHCS K CIIMCKY OTHOCAIIEHCS K Hell iuTepaTypsl. B aTom ciydae
B Mpobiiema Kak Obl pa30MBaeTCs Ha COCTABIISIIOIINE YaCTH, KaXKasi U3 KOTOPBIX MOXKET U3y4aThbCs OT-
JETbHO OT Apyrux. [Ipu 3TOM BaXkKHO HE TEPATHh U3 BUJA OO KOHTEKCT U HE TIOTPY>KaThCs YPE3MEPHO B
JIeTalii, IOTOMY YTO TaKMM 00pa30M MOKHO HE YBUAEThH INIaBHOTO.

[TonroroBka Kk ’K3aMeHY JOJDKHA MPOBOJUTHCSA HA OCHOBE JIEKLIMOHHOIO MarepHaia, MaTepuana
IIPAKTUYECKUX 3aHATHH ¢ 00s3aTeNbHBIM 00paIlleHNeM K OCHOBHBIM Y4€OHHMKaM 110 Kypcy. DTO MO3BOJIUT
UCKJIIOYUTH OUIMOKM B MOHUMAHUH MaTepuana, O0JIEerYuT €ro OCMBICIEHUE, IPOKOMMEHTUPYET MaTepHa
MHOTOYHCIICHHBIMU ITPUMEPAMH.



Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY:

Ox3ameH B VI-m cemectpe sBisieTcss popMoii UTOrOBOr0 KOHTPOJISI 3HAHWM UM YMEHUU 00ydaro-
LIUXCA M0 JJAHHOW AUCUUIUIMHE, MOJTYYEHHBIX Ha JIEKIUAX, IPAKTUYECKUX 3aHATUSAX U B IPOLECCE camo-
CTOATENbHOU paboThl. OCHOBOM ISl OMpeesieHusl OLICHKU CIYXKHUT YPOBEHb YCBOEHHUS 00ydarolIUMUCS
MaTepuaia, IpeayCMOTPEHHOro0 AaHHOW pabodyeid mporpammoii K sk3ameHy AOMycKaroTCs CTYAEHTHI,
HaOpasmue 36 u 6osee 0aIOB MO UTOraM TEKYIIEro U MPOMEKYTOYHOro KOHTpois. Ha sk3amene cry-
JCHT MOeT HaOpaTh ot 15 1o 30 6amios.

B nepuon moaroToBku K sK3aMeHy 00ydaroliuecs BHOBb 00palarTcs K yaeOHO-METOANYECKOMY
MaTepUaly U 3aKpeIUIsIIOT IPOMEKYTOUHbIE 3HAHUS.

[TonroroBka oOy4aromierocs K Sk3aMeHy BKIIFOYaeT TPH dTara:

—  caMocCTosTelbHAasA padoTa B TEUCHHUE CEMECTPa;

- HETMIOCPCACTBCHHAA ITOATOTOBKA B THU, IPCAIICCTBYIOINE SK3dAMCHY 110 TEMAM KYpCa,
- IMOATOTOBKA K OTBETY Ha 3K3aMCHALIMOHHBIC BOITPOCHI.

[Tpu MOAroTOBKE K 3K3aMEHY O0y4arolumMcsl 1e1eco00pa3Ho UCIOIb30BaTh MaTepuabl JIEKIH,
y4eOHO-METOTMIEeCKHE KOMILUIEKChI, HOPMAaTUBHBIC JTOKYMEHTBI, OCHOBHYIO U JIOTIOJIHUTEIIbHYIO JTUTEpa-
Typy-

Ha sk3ameH BbIHOCHTCS MaTtepuan B 00beMe, MPeayCMOTPEHHOM pabodel porpaMMoil yueOHOM
JTUCIUILTAHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCHbMEHHOM / YCTHOU (hopMme.

[Ipu nmpoBeneHun 3K3aMeHa B MUCbMEHHOM (YCTHOM) hopme, BenylIuil mpernogaBaTelb COCTaBIIsA-
€T HK3aMEHallMOHHbIe OWJIETHI, KOTOPBIC BKIIOYAIOT B ce0s: TECTOBbIC 3aJJaHUs; TEOPETUUECKUE 3a/IaHUS;
3aauu WM cuTyanuu. GopMynupoBKa TEOPETUYECKHUX 3aJaHUSI COBIMANACT ¢ (DOPMYITHUPOBKOH MEPEUHS
HK3aMEHAIlMOHHBIX BOIIPOCOB, JOBEJCHHBIX JI0 CBEIEHUS OOYYaIOUIMXCS HAaKaHYHE SK3aMEHAIlMOHHOMN
ceccuu. CoJnepkaHne BOIPOCOB OJTHOTO OHMJIETa OTHOCHTCS K PA3IMYHBIM pasfeliaM MpOTPaMMBI C TEM,
4T0OBI 00JIee MOJTHO OXBAaTUTh MaTepHall y4eOHON AUCIUIITUHBI.

B aynuTopum, rie mpoBOIUTCS YCTHBIA HK3aMEH, TOJHKHO OJJHOBPEMEHHO HAaXOAMTHCS He Ooiee
IIECTH CTYJIEHTOB Ha OJHOTO MpernojaBares, IpUHUMAIOILEro 3k3ameH. Ha moaroroBky orsera Ha OuiieT
Ha 3Kk3aMeHe oTBoAuTCs 40 MUHYT.

[ Ipu nmpoBenieHy MMCBEMEHHOTO YK3aMeHa Ha paboTy OTBOUTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMMCbMEHHOI'0) SK3aMeHa BBIPaKAeTCsl OLICHKAMU:

Ouenxa «omauunon— om 91 0o 100 6ann106 — TeOpeTIHIECKOE CONIEPIKAHNE Kypca OCBOSHO TOJTHOCTBIO, 0€3
po0OesioB, HEOOXOIMMBIE MPAKTUYECKHUE HABBIKK pabOThI C OCBOEHHBIM MaTepuasioM cpopmupoBaHbl. Bee nperty-
CMOTpEHHBIE TPOTpaMMOid 00ydeHHs! YIeOHBIE 3a1aHHsT BBITOJHEHBI, KAYECTBO MX BBITTOHEHHS OLIEHEHO YHCIIOM
GasuIoB, OJIM3KMM K MAaKCUMaTbHOMY. Ha sk3aMeHe CTy/IeHT AeMOHCTpUpYeT IITyOOKHe 3HaHUS TIPELyCMOTPEHHOTO
MPOrpaMMOi MaTepualia, yMeeT YeTKO, JAKOHUYHO U JIOTHYECKH MOCIIe/IOBAaTeIbHO OTBEYATh Ha MOCTABJICHHbIE BO-
TIPOCBL.

Ouenka «copouwion —om 81 00 90 6a17106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOSHO, HEOOXOTMMBIE
MPaKTHYECKUE HaBBIKK PabOThI chOPMUPOBAHBIL, BBITOJHEHHBIE yUeOHBIE 33/IaHUs COJEprKaT HE3HAYMTENbHBIE OIIMO-
ku. Ha sk3aMeHe CTyZIeHT AeMOHCTpUPYET TBEpIOe 3HAHUSI OCHOBHOTO (IIPOrPaMMHOI0) MaTepHasia, yMeeT YeTKO,
IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha MOCTABICHHBIC BOIPOCHL.

Ouyenka «yoosnemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUecKoe CoAepX)aHuE Kypca
OCBOCHO HE MOJHOCTHIO, HEOOXOMMbIC MPAKTUYECKHUE HABBIKM paboThl C(OPMHUPOBAHBI YACTHYHO, BbI-
MOJTHEHHBIE YUeOHbIe 3aIaHus CoiepKaT Irpyosie ommoOku. Ha sx3amMeHe CTyJeHT JeMOHCTPUPYET 3HaHUE
TOJIBKO OCHOBHOI'O MaTepuaia, OTBEThI COJiepkKaT HETOUHOCTH, CJIab0 apryMEeHTHUPOBaHbI, HapyIlIeHa o-
CIIEZIOBATEIIFHOCTh M3JIOKEHUSI MaTepraa

Ouyenka «neyooenemeopumenvHo» — om 36 0o 60 6annoe — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOCHO, HEOOXOAMMBIC MPAKTHUYECCKUE HABBIKA PabOTHI HE CPOPMUPOBAHBI, BHITOTHEHHBIC YICOHbBIC
3aJJaHus COZAEpKaT rpyOble omMOKH, TOTIOJIHUTEIbHAs CaMOCTOsITeNbHAsE padoTa HajJ MaTepHajoM Kypca



HE MPUBEIET K CYIIECTBEHHOMY MOBBIIIEHUIO KAaueCTBa BBIMOJHEHUs y4yeOHBIX 3ananuil. Ha sk3amene
CTYJICHT JIEMOHCTPUPYET HE3HAHWE 3HAYUTEIHHOM YaCTH MPOrPAMMHOTO MaTepHaya, CYIIECTBCHHbBIC
OIIKUOKK B OTBETaX Ha BOMPOCHI, HEYMEHHUE OPUEHTHUPOBATHCS B MaTepHuasie, He3HAHUE OCHOBHBIX MOHS-
TUH TACIUATUIMHEI

8. MaTepuaibHO-TeXHHYECKOe oOecriedeHne JUCIMILTUHbI

8.1.TpedoBanus K MATEPHAIbHO-TEXHUYECKOMY 00ecredeHUuI0

Jiis  peanuzanuu  pabodeil MpOrpaMMbl  JUCIHUIUIMHBI UMEIOTCS  CIICIHATbHBIC TIOMEIICHHS IS
IIPOBCACHUA 3aHATHH JEKOUMOHHOI'0O MW CEMHUHAPCKOI'0 THIIA, TPYIIOBBIX KW HWHAUBUAYAJIbHBIX
KOHCYJIbTAllUM, TEKYyLIEro KOHTPOJISI M IIPOMEKYTOYHOM aTrTeCTallud, a TakKe IIOMEIICHUS Ui
CaMOCTOSITEILHOM pa6OTLI n IIOMCHICHHA IJIs1 XPAHCHUSA H HpO(i)I/IHaKTI/I‘ICCKOFO O6CJ'Iy>I(I/IBaHI/I$I
obopynoBanusi. CrenuaibHbIE TIOMEIICHHUS] YKOMIUICKTOBAHBI —CICIHATU3UPOBAHHON MeOenbio U
TCXHUYCCKUMH CpCACTBA O6y‘~ICHI/I${, CIyalumu Ui IIPEACTaBJICHUA I/IH(i)OpMaI_II/II/I 0OJIBIION
ayJIUTOPHH.

Jlnst poBeNeHHsT 3aHATHU JISKIIMOHHOTO THIIA MMEIOTCS JEMOHCTPAIIMOHHOE 00OpYyJIOBaHUE WU
yT-I€6HO-HaFJ'I$II[HI)IC mocobus. Ilo JUCHUIININHE «KBanToBass MexaHHKa» HMEIOTCS MMpe3CHTauu 110
OTICIBHBIM TEMaM Kypca, MO3BOJIstoIIMe Hanbosee 3()(HEKTUBHO OCBOUTH NPEACTABICHHBIA YUeOHBIH
Marepuall.

[Tpu npoBeneHNM 3aHATHI JTEKIIMOHHOTO/ CEMHHAPCKOTO THIIA 3aHATHI UCIIOJIB3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOEe 0becneuenue:

IlepeyeHb TULIEH3UOHHOTO POorpaMMHOro odecneuyenuss KbI'y 2022

Cpok neii-
Ne HaumenoBanue nporpammbl, npaBo uc- | CtpaHa npouc- CTBHA MPO- Koun-Bo
B NM0JIb30BAHUS KOTOPOW MpPeoCcTABIsIeTCsI XOK-TeHUsI rpamM-MHOI0
obdecnieyeHnst
JlunieH3us Ha MPOrpaMMHOE 0OeCTIeUeHHE
CPEIICTB aHTUBHPYCHOM 3aIUThHI
Kaspersky Endpoint Security nns 6uzneca | Poccuiickas ®e-
1. P Y Vp . YA 12 mecsieB 1300
- Crannaptabiit Russian Edition. 1000- Jiepanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JIunensus Ha 0(UCHOE MPOTrPAMMH .
HeH3 opucnoe mporp ¢ Poccuiickas ®e-
2. obecrnieueHue eDaILS O6eccpouHo 1300
MoitOduc CrannapTHbIil sepatt
JlutieH3us Ha MPOrpaMMHOE 00ECTICUCHHE
JUISL TIOMCKA 3aUMCTBOBAHHM B TEKCTOBBIX .
N Poccuiickas ®e-
3. JIOKyMEHTaX pacrnpocTpaHEHHBIX GopMa- 12 mecsiueB 1
nepanus
TOB
Antumiaruat BY3 (2000 mpoBepok)
JIunens3us Ha H HCTEMY aBTOMa- .
HeH3 y4e0HYI0 cucTeMy aBTo Poccuiickas ®e-
4. Ttu3upoBaHHoro npoektuposanus (CAIIP) 12 mecsaues 8
nepanus
«["panus»
CRM-cucrema Poccuiickas e
5. [Iporpamma mist 3BM "1C-butpuxkc: 12 mecsueB 19
5 " Acpanus
Yupasnenue caiitom". JInuensust Crapt




[IpaBa Ha mporpaMMHOE oOecrieueHue
YHHUBEpCaIbHAsi CHCTEMA JJIs BCECTOPOH-
HETO CTATHCTUYECKOTO aHAIN3a U BU3yaJlH-
3aruu JaHHbIX Ha 500 moab3oBarene.
Statistica Ultimate Academic for Windows
10 Russian/13 English va 500 nons3oBare-
nent JlokanpHas Bepcust (Named User) ['o-
JI0Bast TUTICH3US

CIIIA 12 Mecs1ieB 1

[IpaBa Ha mporpaMMHOE OoOecrIeueHHE
CpelICTBO pa3paboTKu

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

CIIA 12 Mecs1ieB 34

[IpaBa Ha mporpaMMHOE OOCCIICUeCHUE JIJIs .
Poccuiickas ®e-

8. pabotsl ¢ PDF-nokymeHTamu. epaLLILs 12 mecsieB 15

ABBYY FineReader 15 Business Aicpalt

[IpaBa Ha mporpammHoe o0OecrieueHue st
BEJIEHUS OYXTaJITEPCKOr0 U HAJIOTOBOI'O .
A yX P Poccuiickas ®De-
0. ydera 12 mecsiieB 16
Jiepanus
1C:byxrantepust rocyaapCTBEHHOIO yupe-
waeHust 8 [IPOD. DnexTpoHHast MOCTaBKa

JIuueH3us Ha MPOrpaMMHOE CPEJICTBO-
BHUJIEOPENAKTOP Poccniickas @e-

10. : ) 0eccpoyHO 70
Movavi BuneopenakTop 15 SE Academic Jieparus PotH
Edition
JluneH3us Ha MPOrpaMMHOE CPEICTBO IS
3anncH (3axBara) BUJCO C DKpaHa Poccniickas De-

11. .( ) BHA P . 0eccpovHO 70
Movavi Screen Capture Pro (Movavi Jepanus
Screen Recorder)

1. HnaT(i)opMa JUISl IPOBEJICHHS] BEOMHAPOB Poccuiickas @e- 12 mecsiten 1
Vuebinar Jepanus

HToro o0mmii pasmep JMLEH3MOHHOTO BO3HATPAXKIEHUA:

8.2 Oco0eHHOCTH peaju3aluu JUCHUIIMHBI JJIs1 HHBAJUIOB U JIHIl C OrPaAHU-

YeHHBIMH BO3MOKHOCTSMH 3/10POBbSI

Jl1s cTy/IeHTOB ¢ OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3[0POBBSI CO3/IaHbI CIIEHUAIbHbIE YCIOBUS
IUIsL TIOJTy4eHHsI o0pazoBaHMs. B 1ensx JAOCTYMHOCTH MOJy4eHHUs BbICHIEr0 0O0pa3oBaHMs MO 0Opa3oBa-
TEJIbHBIM MpOrpaMMaM MHBAIHJIAMU U JIMLAMHU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbsl YHUBEPCH-
TETOM 00ecreunBaeTCs:

1. AnpTepHaTUBHAS BepcHs OpHUIIHAIBHOTO caiiTa B ceTn «IHTepHET» M5 CITa00BUISAIINX;

2. 1711 MHBAJIUIOB C HAPYIIEHUSIMU 3peHHs (CI1a00BUISIINE, CIICTIBIC)

- IPUCYTCTBHUE aCCUCTEHTA, OKA3bIBAIOIIETO 00yYaIOMEeMycsi HEOOXOIMMYIO TIOMOIIh, TyOIrupoBa-
HUE BCIyX CIPaBOYHOW WH(GOPMAIIMU O PACIHCAHUN YYCOHBIX 3aHSATHI; HATMYUE CPEJICTB JUIS YCUIICHUS
OCTaTOYHOTO 3peHHs, OpaillieBCKONH KOMMBIOTEPHON TEXHUKHU, BHIEOYBEIUYMTENEH, MpOorpaMM HEBHU3Y-
QJIIBHOTO JIOCTYNa K WH(OpPMAIIUU, MPOTPAMM-CHUHTE3aTOPOB PEUH U JIPYTHX TEXHUYECKUX CPEICTB IMpHe-
Ma-Tiepefaun yueOHoi nHpopMaluu B JOCTYIHBIX (JopMax /sl CTYI€HTOB C HAPYLIEHUSIMU 3PEHMUS,;

- 3aJIaHUS JJIs BBIMIOJTHEHUS HA DK3aMEHE 3aYUTHIBAIOTCS] ACCUCTEHTOM;

- IMCbMEHHBIE 3a/IaHUs BHIMOIHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00y4aroIUMCS;

3. 1711 MHBAIUIOB U JIUIl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI 10 CIyXy (ciabocibliia-
e, Tiyxue):



- Ha 3a4eTe/PK3aMeHe MPHUCYTCTBYET aCCHCTEHT, OKA3bIBAIOUINI CTYACHTY HEOOXOAMMYIO TEXHHU-
YECKYI0 TTOMOIIb C YYETOM MHIMBHIYaJIbHBIX 0COOCHHOCTEH (OH MOMOTaeT 3aHATh paboyee MeCToO, mepe-
JBUTATHCS, TPOYUTATH U OPOPMHUTH 3a/IaHNE, B TOM YKCJIC 3aKUChIBAs IO AUKTOBKY);

- 3a4eT/9K3aMEH MTPOBOIUTCS B MMCbMEHHOM (opme;

4. JIns MHBAJIWIOB U JIWII C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37J0OPOBBS, UMCIOIINX HAPYIICHHUS
OIOPHO-IBUTaTEIBHOTO aIapaTa, CO3/JaHbl MaTePHAIbHO-TEXHUYECKHUE YCIOBUS 00CCIICUMBAIOIINE BO3-
MOKHOCTH O€CIPETSITCTBEHHOTO JJOCTYIA 00YJaroNINXCcs B Y4eOHbIC IOMEIICHUS, 00bEKTY TUTAHHUS, Tya-
JICTHBIC U JPYTHE MTOMCIIECHUS YHUBEPCUTETA, a TAK)KE MPEOBIBAHUS B YKa3aHHBIX IIOMEIICHUIX (HATNYHE
pacCIIMPEHHBIX IBEPHBIX MPOEMOB, TIOPYYHEH U IPYTUX MPUCIIOCOOICHUN).

- IMCbMEHHBIC 33JIaHUS BBIOJHSAIOTCS HAa KOMITBIOTEPE CO CICIHATU3UPOBAHHBIM IPOTPAMMHBIM
obecrieueHrneM WA HAJUKTOBBIBAIOTCS ACCUCTCHTY;

- 10 JKEJIAaHMIO CTY/ICHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopMe.

OOyyJaromuecs U3 YMCiIa JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI OOECTICUEHBI DJICK-
TPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSIM UX 3I0POBbSL.



Hpuaoxenne 1 _ _
JIMCT USMEHEHUHU (AOITIOJITHEHNN)

B pabouyto porpammy 1o JucuuruiiHe «KBaHTOBas MEXaHUKay 110 HAIPABJICHUIO
noarotoBku 04.03.01 —Xumust; [poduns Beicokomonekymnsipabie coequnennii Ha 2022-2023 yueOHbIit
ros

Hepeqenb BHOCHUMBIX

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

IIpumeyanue

OOcy:x/1eHa 1 peKOMEHI0BaHa Ha 3acefaHuu kadeapsl Heopranuueckoit u ¢pusnue-
CKOW XMMHH MPOTOKOJ Ne or" " 20 T

3aBenyromuii kadeapoi /X.b.Kytixos/




Ipuiaoxenue 2
Pacnpenesnenue 60a/1J10B TEKYIEero M py0esKHOTO KOHTPOJIS (Ha ycmompenue

asemopa)
Cymma b6annos
Nen/n Bud xonmponn Oowan cymma | 1-s mo.:)ma 2-a mouka | 3-a mouka
1. Ilocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2. Texkywjuii kKoumponn: 00 30 6annos 0010 6. 0010 6. 00 106.
Ilpakmuuecxue 3ansamus om 00018 6. om00066.| om00oo66. | omOoob6 6.
Bvinoanenue  camocmosmens-
HbIX 3a0anull (peweHue 3a0ay )
om 0 00126. om00046. |om0oo46 |om0oo46
3. Pybescnvtii Konmpoo 00 30 bannos oo 10 é. oo 10 é. 0o 10 o.
4. TECTUPOBaHHE ot 0- 10 90. ot 0- 10 36. | ot 0- 1o 36. | ot 0- mo 36.
KOJUTOKBUYM ot 0 o 216. or0m076.| or0mo76.| or0mo76.
Hmozo cymma mexyuwiezo u
Pybexcnozo Konmpons 0o 70bannos 0o 230. 00 230 00 246
5. OlIEHKA «Yy/JIOBJIETBOPHUTEIb-
HO» He MeHee 360. He MeHee 12 | He menee 12 HE MEHee
0. 0 126
6. OI[EHKA «XOPOIIO0» menee 70 0.
(51-696.) menee 23 6 | menee 236 | Menee 246
7. OLICHKA «OTJIHYHO)
He meree 70 0. He MeHee 23 | He MeHee 23 HE MCHEe

0.

0

246




Ipuiaoxenue 3
KpuTtepun oieHKH KadecTBa OCBOEHHS JUCHUILIHHBI « KBaHTOBasi MexaHMKa.
Onucanne nokasarese 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMIA HA PA3JIMYHBIX 3TANAaX UX (JOPMHUPOBAHUSA
OCHOBHBIMH 3TaniaMu (bOpMI/IpOBaHI/IH KOMHCTCHHI/Iﬁ IIpU U3YYCHUU CTYACHTAMU OV CHUILIMHBI ABJIAIOTCA IIOCICA0BATCIbHOC (bOpMHpOBaHI/Ie pe-
3yJIbTaTOB OOYYEHHUs MO TUCHMIUIMHE. Pe3ynbraT aTTectanuy o0yJaromuxcs Ha pa3IudHbIX dTanax (GOpMUPOBAHHUS KOMIIETCHIIUN TTOKa3bIBAET ypo-
BCHb OCBOCHHA KOMHeTeHHHfI O6y‘laIOH_[I/IMI/ICH.

Kox  komme- | PE3YJIBTAT OBY- | KPUTEPHUM U OKA3ATEJH OLIEHUBAHUSI PE3VJIBTATA OBYYEHMSI
TeHIHH YEHUA CooTBeTCTBHE YPOBHEHl OCBOeHHMEe KOMIETEHIMH MIAHHMPYEMBIM pe3yJbTaTaM 00y4YeHHs] U KPUTePHAM HX

no jJucuumnIuHe (Mo- OLlEeHKH

J1yJ110) KOMIIETEHI U MOPOr0OBBIH 0a30BbIi NPOABUHYTHII

He c)OpMHPOBaHA
IIKaJIA 110 TPAAMUMOHHOI NATHOANIBHOM cucTeMe
HEIOMYCK | HEYI0BJIETBOPUTEIHLHO | YAOBJIETBOPHUTEILHO | X0pouIo OTJIMYHO
IIKAJ1a N0 0aJUILHO-PEHTHHIOBOI CHCTeMe
0-35 36-60 61-80 81-90 91 -100

3HaTh: He 3naer | He 3HaeT OCHOBHBIX | ODUEHTHpPYETCS B | 3HAE€T M MOXKET BbI- | 3HAET (MOXET BOCIIPO-
IIK-3. Cno- | cHoBHBIe  dKCHEpH- IPUEMOB  BBINOJIHE- | JUTEPATYpHBIX HUC- | OpaTh M3 JAHHBIX JIM- | U3BECTH 10 HaMSITH)
COOCH NPOCK- | MeHTaNbHBIE METO- HUSA CTaHJAPTHBIX | TOYHUKAX 10 aHAJIM- | TEPATYPhI CTAaHAAPTHBIEC | CTAHAAPTHBIE IIPUEMBI
TUpOBaTb W | npI  IIpUMEHSEMEIE omepauyii  moiyde- | 3y, M OKCIEPTHU3€ | IPUEMBl  aHAJIW3a U | aHAJIU3a U DKCIEPTU3bI
OCYLICCTB- ISt OIIpEEICHUA HUS BEIIECTB M HU3Y- | CJIOXKHBIX BEIIECTB U | OKCIEPTU3Bl CIOXKHBIX | CIOXKHBIX BEIIECTB U
JIATE HallpaB- | cTpyKTyphel Heopra- YEHUsl CBOMCTB M 3a- | 0OOBEKTOB, MOHHUTO- | BEIIECTB U OOBEKTOB, | 0OBEKTOB, MOHHTO-
JICHHBIN CHH- | HUYECKMX COEIMHE- KOHOMEPHOCTEN pUHTY W HCCIEIOBa- | MOHUTOPUHTA U MCCIE- | pUHTA U UCCICeIOBaHUS
TE3 HEOpra- | Huu HHUIO CIOXHBIX XH- | IOBAHUS CJIIOKHBIX XH- | CIOXKHBIX XUMHYECKHUX
HUYCCKNX MHUYECKHUX IIPOLIEC- | MUYECKHUX IIPOIIECCOB. IIPOIIECCOB.
COCIMHCHUU COB;
C IIOJIC3HBIMH | YMmeTh: He ymeer | He ymeer 6€3 mocTo- | yMeeT mpu MOMOIIH | yMEET CaMOCTOSITEIFHO | YMEET CaMOCTOSITENb-
CBOWCTBAMHU | [IpoBOAUTH TpayH- pOHHEN IIOMOILM | KOJUIET  BBIMOJHATE | BBIIOJIHATE — MPOCTEW- | HO  BBINOJHATH  IIPO-
1IoA PYKO- | pOoBKY CpEACTB W3- BBITIOJTHATH CTaH- | IPOCTEUIINE aHAJIM- | M€  AHAJUTUYECKHE | CTEHIINE aHAIUTHYE-
BOACTBOM MEpPEHUH; CTPOUTH JapTHBIE OII€pallMy | TUHYECKHUE OIIEpalliy | OIepallid XUMHYECKO- | CKHE OIlepalluyd XUMU-
CHCIHNAINCTA | rpagyUpOBOYHBIE MOJIYYEHUST BEIIECTB | XMMUYECKOIO aHa- | TO aHajlau3a, MOHHTO- | YeCKOI0 aHalin3a, Mo-
bomnee  BbICO- KpHUBBIE (TaOIHILIBI); U U3y4YEHUs CBOMCTB | JIM3a, MOHUTOPHHIA | pUHIA M DKCIEPTU3bl | HUTOPUHIA U DKCIIEp-
KO  KBAM- | JOATOTABIHBATH U 3aKOHOMEPHOCTEH | U OKCIHEPTU3HI | CIIOXKHBIX BEIIECTB, UC- | TU3BI CIOXKHBIX Be-




bukam

HCXOOHOEC CBIPEE,
OCHOBHBIC M BCIIO-

MIPU yCJIOBUHU TTOCTO-
STHHOT'O OOpaIieHus K

CJIOXKHBIX BE€HICCTB,
HUCCiaIca0oBaTb XMWUMH-

CJIeI0BaTh XUMUYECKHE
MIpPOLIECChl MPU  YCIIO-

IIECTB, MCCICIOBATh
XUMUYECKUE TMPOoIec-

MOTaTejIbHbIE MaTe- TEKCTYy CTaHJAPTHOW | UeCKHE  MPOLIECCHl | BUM IOCTOSHHOTO 00- | cbl 0e3 oOpalieHus K
pHalbl ¢ y4ETOM METOJIUKH; IpU YCIOBUM TIIO- | pallleHuss K TEKCTy | TEKCTY  CTaHIapTHOM
TpeOOBaHUIT OXpaHbI CTOSIHHOTO oOOpaiiie- | CTaHAapTHOW METOJU- | METOJUKU;

Tpyaa HUSl K TEKCTy CTaH- | KH;

JApTHOU METOJUKH;

Baaners: He Brna- | He Bmanmeer 6a30BbI- | BIajeeT  MOJHBIM | BJIaJ€eT MOJHBIM KOM- | HMEET 4YeTKoe, Ie-
TEeXHOJIOTUSAMHU JeeT MU HaBbIKAMH IIOJy- | KOMIIJIEKCOM HAaBbI- | IIJIEKCOM HAaBBIKOB aHa- | JIOCTHOE IpejicCTaBlie-
OILICHKH Hay4HO- YEeHUS] W U3YYEHMS | KOB aHaJIM3a M 3KC- | JU3a U SKCHEPTHU3bl OT- | HUE O IOJHOM KOM-

IIPAaKTUYECKON 3Ha-
YUMOCTH  BBIOpaH-
HOT'O METOJa CUHTE-
3a HEOpraHUyYecKux

COCIMHEHNH; Hc-
MOIB30BAaHUA KOM-
HI)IOTepHBIX HpO-

rpaMM U DKCIepH-
MCHTAJIbHBIX MCECTO-
JIOB JIJIS1 IOCTPOSHUS
XUMHWYECKHUX U CTC-
PEOXUMHUYECKHUX
dbopmyn  coenuHe-
HUH U IPYTUX BUIIOB
WLTIOCTPATHBHOTO
MaTepuana.

XUMHYECKHAX
CBOMCTB COEIUHEHUHN
pa3IM4yHOM  NpuUpo-
JIBI;

MEPTU3bI OTACIIBHOMN
IPYIIbl BEIIECTB U
MPOCTBIX MaTepua-
JIOB, MOHUTOPUHIA U
KOMIUIEKCHOTO ~ HC-
CJIEIOBAHMS XUMHU-
YECKHUX MPOLECCOB U
CUCTEM IIpU yCIIOo-
BUM  ITOCTOSIHHOTO
oOpaleHuss K TeK-
CTy  CTaHJApPTHOHN
METOAMKY;

JEIbHOW TPYIIIBI  Be-
IIECTB M pa3HOOOpas3-
HbIX MAaTepHaIIOB, MO-
HUTOPUHIA U HCCIENO-
BaHUS XUMHYECKHUX
IIPOLIECCOB U CHUCTEM
DM YCJIIOBUM 4YacCTHY-

HOro oOpamieHust K
TEKCTY  CTAaHJAPTHOMN
METOJMKHU;

IUIEKCE HABBIKOB aHa-
aM3a U DKCHEPTU3bI
BEILIECTB  Pa3JINYHOMN
OpUPOABl U Ppa3zHO0O-
pa3HbIX MaTepualoB,
MOHMTOPHHIAa U KOM-
IUIEKCHOI'O  MCCIENO0-
BaHUS  XUMHUYECKUX
IIPOLIECCOB M CHUCTEM
0e3 oOpalleHus K TeK-
CTy CTAaHJAPTHOM Me-
TOJIUKH;
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