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1.llesin m 3a7a4M OCBOEHMSI M CUMIIJIMHBI

Ieab1o Kypca sBISETCSA U3JI0KEHUE OCHOB KBAHTOBOM XMMUU — Pa3iesia TEOPETUYECKON XUMHUH, B
KOTOPOM CTPOEHHUE U CBOWCTBA XUMHYECKUX COCIMHEHUN, UX B3aUMOJCUCTBUS U MPEBPALICHUS paccMaT-
PHBAIOTCS HA OCHOBE IIPEJCTaBICHUN KBAHTOBOM MEXAaHUKH U DKCIEPUMEHTAIbHO YCTAHOBJICHHBIX 3aKO0-
HOMEPHOCTEW, B TOM 4YMCJIE€ ONMCHIBAEMBIX KJIACCHUUYECKON Teopueill Xumuueckoro crpoeHus. OgHoO u3
HanboJiee BAXKHBIX €€ HANPABICHUN — M3YYEHHUE JIEMEHTAPHBIX aKTOB XMMHUYECKUX NPEBPAIICHUH, BBI-
JEJSIEMBIX B MOCIEAHUE TOJBI OTACIBHO KaK XMMUYECKas IMHAMHMKa. KBaHTOBas MEXaHHMKa HCIOJb3YET
MaTeMAaTHYECKUH armapaT U METOJbl KBAHTOBOM MEXAHWKHU Il ONMCAaHUs M pacueTa CBOWCTB XMMHYE-
CKHX COCIMHEHHH, HAYMHAsl C aTOMOB M IIPOCTEUIINX MOJIEKYJ U KOHYasl TAKUMHU BBICOKOMOJIEKYJISIPHBI-
MU COEIMHEHUSMH, KaK, OelKM, U KOHJACHCHPOBAHHBIMHU CpPEJaMH, B KOTOPHIX YK€ HEBO3MOXKHO pac-
CMaTpUBATh OTJIEIbHbIE HU3KOMOJIEKYJISIpHbIE ()parMeHTHI.

B nocnennue necstuiietusi, ocobeHHO mociie BHeApeHuss DBM, KBaHTOBO-XUMUYECKUE PACUETHI
CTaJli BaXHBIM 3JIEMEHTOM XMMUYECKUX UCClieJoBaHUN. B cBsI3M ¢ 3TMM BO3HUKIA MpoliemMa oOydeHus
XMUMHKOB JUCHUIUIMHE «KBAaHTOBAsi MEXaHUKa» B 00beMe, MO3BOJISIOIIMM HE TOJBKO MPOU3BOIUTH pacye-
ThI MOJIEKYJI IO 33/IaHHBIM CX€MaM, HO U TBOPYECKH HCIIOJIb30BaTh B CBOEH pabOTe KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC BBIBOJIbI KBAHTOBOW XUMHH.

3agaya UCLUIUIMHBEI — IO3HAKOMHTH CTYJEHTOB C OCHOBAMM KBAaHTOBOM MEXaHUKH W KBAHTO-

BOM XMMHH B TOM MUHHMAaJbHOM 06’beMe, KOTOpBIﬁ COBCPHICHHO HGO6XOI[I/IM AJI1 IOHUMaHHus COBPEMECH-

noit xumuu (TIC «Ilemaror (memarorudeckasi JesTEIILHOCTh B cepe JOUIKOILHOTO, HAYallb-
HOTO OOIIEero, OCHOBHOTO OOIIEro, cpeaHero ooimero oopa3oBaHus) (BOCIHUTATENb, YIHU-

TEJIb)» YTBEPKJICHHBIN MprukazoM MunTpyna Poccun ot 18 okTsa6pst 2013 r. N 544H).

2. Mecto nqucuurmunsl B ctpykrype OIIOIT BO

Jucuunnuna «KBanroBas mexanuka» B ctpykrype OIIOII BO sBnsieTcss AMCUMIUIMHON B 4acTH,
dbopMupyeMoil yduacTHUKaMH 00pa30BaTeIbHBIX OTHOILIEHUH MporpaMMbl OakagaBpHara Mo HarpaBICHUIO
04.03.01 Xumus.

Nzydenne mucuuminabel «KBaHTOBas MexaHHMKa» Oa3upyeTcs Ha CyMME 3HAHHM, MOTyYEeHHBIX
CTYJIEHTaMH B XOJI€ OCBOCHHUS CIENYIOUIUX JUCHUILIMH: «MartemaTuka», «®usukay», «Heopranudeckas
XUMUS», « AHATUTHYECKas: XUMUD», «CTpOECHHE BEIIECTBAY.

J11s1 OCBO€HMSI JAHHOW JTUCUUILIMHBI, CTYACHTBI JOJIKHBI BIAIETh CIEAYIOIIMMHI 3HAHUSIMU: YMETh
BIIAJIETh MaTeMAaTUYECKUM armaparoM AuQQepeHInanbHOr0 U HHTETPATbHOTO BBIUMCICHUS M TEOPETH-

YCCKUX OCHOB KypcCa (bHSHKH, pa3aciioB CTPOCHUEC aTOMA, ONITUKU U KBAHTOBOM MEXaHUKHU.



Hucuunnnna «KBaHTOBas MeXaHUKa» SIBISIETCS MPEAUIECTBYIOIIEH JUISl TaKUX JUCLUIUIMH Kak:
«Kommongnas xumusy, «BMCy», «Du3ndeckue METOAbl HCCACAOBAHULY), «DU3nUecKas XUMUSL»), «XU-
MHUYECKasl TEXHOJIOTHS.

JlMcIUnIMHA MO3BOJIMT PACLIMPUT TEOPETUYECKYIO NOATOTOBKY 6aKa/iaBpa, N0Jy4UTh TeopeTHye-
CKHe 3HaHUS NIPY ONMCAaHHU 3JIEKTPOHHOI'O CTPOEHUSI MOJIEKYJIIPHBIX CUCTEMH PeaKILLMOHHOH CIlo-
COGHOCTU MOJIEKY.IL.

W3yveHne NaHHOW AMCUMILIMHBI HAMPABICHO HA OCBOCHHE OOOOIICHHBIX TPYIAOBBIX
byHKIMI
[1IC «Ilenaror (menaroruyeckas IeATE€IbHOCTb B Cpepe MOMIKOJIbHOT0, HAYaIbHOTO
00111eT0, OCHOBHOT'O OOIIIETO, CpeHEer0 00IIero o0pa3oBaHus) (BOCIHUTATENb, YUUTEh)»
yTBepKJaeHHbIN npukazom Muntpyna Poccuu ot 18 oktsi6ps 2013 r. N 5441 OTO - Ile-
Jaroruyeckasi 1esITeNIbHOCTh 10 MPOEKTUPOBAHUIO U pean3alii 00pa30BaTeNIbHOTO MPO-
1ecca B 00pa3oBaTeIbHBIX OPraHU3aIUsaX JOIIKOJILHOT0, HAYaJIbHOIO OOIIEro, OCHOBHOTO
o011ero, cpeHero oo1ero oopa3oBaHus

3. TpeboBaHus K pe3yabTaTaM OCBOCHUSI TUCHUIIMHBI (MOIYJINA)

B coBokymHOCTH ¢ npyrumMu TUCHHIDIMHAME npodmist «Heopranmaeckast XMMUS M XUMHST KOOPIUHAIIH-
OHHBIX COCIMHEHWI» mucuuiuimHa «KBaHTOBas MeXaHMKayHaIpaBieHa Ha (OPMHUPOBAHHUE CIIEAYIOIIHX
komneteHiuii B cooterctBuu ¢ ®I'OC BO u OIIOIT BO no nanpasnenuto nmoarotoku 04.03.01-Xumus
(ypoBeHb OakanaBpuara)

3.1. Ouaementnl ob6menpopeccuoHadbubix (OIIK) wu  mpodeccuonanbunix (1K)
KoOMIeTeHII M, popMHUpPYyeMbIX JAHHOMN JUCHMILIHHOM

IIK-3. Crioco6eH mpoeKTHpOBaTh M OCYIIECTBIATH HAMPABICHHBIN CUHTE3 HEOPTaHUYECKUX COCTHU-
HEHUH C MOJIE3HBIMU CBOMCTBAMH 1101 PYKOBOJCTBOM CIeIHaliicTa 0ojiee BEICOKON KBaTupuKaluu
B pesynbraTe u3yueHus aucuuiuinibl «KBaHTOBasi MEXaHUKa» CTYACHT JOJIKEH:
-3HATBbOCHOBHEIC HpI/I6J'II/I)KeHI/I$I KBAHTOBOH XUMHHU U IIPUHOHUIIBI METOJ0B, UCITIOJIL3YEMBIX IIPU pacu€Tax
AJIEKTPOHHOM CTPYKTYPBI, CTPOSHUS M PEaKIIMOHHON CIIOCOOHOCTH XUMHUYECKUX COCTMHEHUH;

- YMETBbUCIIONIB30BAaTh TeOpEeTHYECKHE MOJeJn OJId 0060CHOBaHUA CTpOEHHAd U peaKuHOHHOﬁ CIIO-
COOHOCTH BelecTB pa3m/1‘{1-10171 INpHUpOALI, IJIAHUPOBAHUA CHHTETHUYECCKHX pa60T

- BJIaJA€TbHaBblKaMH NIPHUMEHEHHUA TEOPETUIECKHUX OCHOB TPAJANIIMOHHBIX U HOBBIX pPa3/ieJioB XUMHUH
IIpHU pelIeHnHn y‘{e6HbIX W HAY4YHbIX 3a/a4 XUMHUYECKOU HaAIllpaBJIEHHOCTH

(IIC «Ilenaror (memaroruyeckas AesITENbHOCTh B c(hepe TOIIKOIBLHOTO, HAYaIbHOTO 00-
1IEro, OCHOBHOI'O OOIIEro, CPpeHEro 001Iero 00pa3oBanus) (BOCIUTATEINb, YUUTEh)»
yTBEPKIIeHHBIN pukazoM Muntpyna Poccun ot 18 oktsa6pst 2013 r. N 5441 T - A/01.6
Oo6menenarornyeckas Gynkius, A/02.6 Bocriurarenbaas aesTeabHOCTh, A/03.6 Pa3pu-
BaroIas nearenbHocTh, B/03.6 [lemarornueckas AesITEIEHOCTD IO PeAM3AIUU TPOTPaMM
OCHOBHOTO W CPEIHETO 00IIero o0pa3oBaHus )



4. Coneprxanue ¥ CTPYKTYpa AUCHUILTIMHBI(MOXYJIA)

Tabauma 1. Conepxanue aucuuiuIMHbI(MoTyis1) «KBaHTOBas MeXaHHUKA)

Ne | HaumenoBanmue Kox kon- | ®opma
pasjena Copep:xanue paszaeJia TPOJIMPY- | TeKylle-
eMou ro KOH-
KoMIIe- TPOJIA
TeHIHMH
1. | Ilpeamer KBaHTO- Wznyuenne abcomotHo uepHoro Tte- | ITK-3 Tectupo-
BOIl MeXaHUKH U . Ba-HUE
N na,bopoBckas Mojaens aroma,BHemHu
KBAHTOBOW XUMMH. (T), xoix-
OcHoBHbIE 3Tanbl ¢dotoadpdexr, I unoreza Jlyu ne bpoii- JIOKBUYM
Pa3sBUTHA KBaHTO- . (X),
. ns1,0nepatopel. CBOMCTBa OIEpPaToOpoOB.
BOii Teopun. Mare- pyoex-
MaTH4Yeckuil anna- | CaMoconpsKeHHbIE omeparo- HBI KOH-
aT KBaHTOBOM Me- TpOJIb
P pb,CoOcTBeHHbIe 3HaueHus. CoOcTBeH- P
XaHUKH. (PK).
Hble ¢yHKIMH. TeopeMbl 0 COOCTBEHHBIX
3HAUEHUSX M COOCTBEHHBIX (YHKIIHU-
ax,MaTpuuHOe NpPEeJCTaBICHUE OIepaTo-
poB
2. | OcHoBHble mocTy- | OCHOBHBIC 3aKOHBI KBaHTOBOW MexaHu- | [1K-3 Tectupo-
. BaHHE
JaTrbl  KBAaHTOBOM | ku,OnepaTopsl KOOPAWHAT W HMITYJb-
(T), xoix-
MexaHuku. Omnepa- | ca,OnepaTopbl MOMEHTA UMITYJIbCA JIOKBUYM
(K),
TOpbl  (pu3uyeckux | OnepaTop MOMEHTa MMITyjibca B cdepu- pyBex
BeJIMYHH 4eCKOM cucteme KoopauHat,OnepaTop HBI KOH-
. TPOJIb
KHHETUYECKOW sHepruu,OnepaTop KuHe- (PK)
THYECKO SHepruu B cdepuueckoil cu-
CTEME KOOPAMHAT
Omneparop IOJIHOM JHEP-
MU, JKCIIEPUMEHTAIbHbIE  J10Ka3aTellb-
CTBa CYILECTBOBAHUE CIIMHA DJIEKTPOHA.
Omneparops! ciHa
3. | OBomronus cocros- | [IpuHImn npuyuHHOCTH B KBaHTOBOM Me- | TTK-3 Tectupo-
HHMI U ypPABHEHHE Ba-HUE
XaHUKe, ypaBHEHHE [Ipeaunre-
IIpexunrepa. (T), xon-
YpaBHenue Henpe- | pa,CrauvonapHoe ypaBHeHue Illpenun- JIOKBUYM
PBIBHOCTH (K),

repa

pyOex-




YpaBHEHME HENIPEPHIBHOCTU HBI KOH-
TPOJIb
(PK).
TouHo pemaemMbie CBo0OoHas gacTuIa, I1K-3 Tectupo-
3aJ]a44d KBAaHTOBOI1 . Ba-HUE
Yacrtuiia B IOTEHIUAIBHOMN sIME
MeXaHUKH (T), xoux-
[oTenumansHbIN Oapbep, JIOKBUYM
) (K),
[MapMoHMueckuii OCHMILIATOP 5
PYyOexK-
Yactuiia B 110Jie HIOTEHIHAIBHBIX CUII, HBI KOH-
TPOJIb
YacTtuua B KyJIOHOBCKOM IIOJIE SIpa, (PK)
CriekTp U BOJIHOBBIE (DYHKIIMM aTOMa BO-
nopoja
IIpubaukeHHbIE Teopust Bo3mymienus npu orcyrctBum | [1K-3 Tectupo-
Ba-HUE
METO/bl  PelIeHHUsl | BBIPOXKICHUS, (T), Kon
, -
KBAaHTOBO- Teopust BO3MyIlIEHUS TPU HATUYIUH BBI- JIOKBUYM
K
MeXaHU4YeCKHX 3a- | POXKICHMUS, ( %’
pyoex-
aav BapuanoHHbBIN NPUHITAIL, HbI KOH-
. TPOJIb
Bapuanuonssliii npuniun Putia (PK).
Pacmensienue 3nep- | Pacmiermienne sHepretudeckux yporHeit | [1K-3 Tectupo-
reTu4ecKux ypoB- Ba-HUE
. aTomMa B JJEKTpUYecKOM Tmose. Dddexr
Heil aToMa B NOCTO- (T), xomx-
SIHHOM Jj1ekTpu4e- | [llTapka, JIOKBUYM
CKOM ¥ MATHUTHBIX . (K),
Paciienyienne sHepreTHyecKux ypoBHEH
MoJIsIX pyoex-
aToMa B IOCTOSIHHOM MAarHUTHOM TIOJI€. HbI KOH-
TPOJIb
Dddext 3eemana (IIZK)
Cucrema Toxae- BonnoBas ¢ynkims cucrembr  toxnue- | [1K-3 Tectupo-
CTBEHHBIX YACTHII. Ba-HUE
CTBEHHBIX YacTull. DepMHOHBI U Oa30HBI,
YpaBuenue llpe- (T), xomx-
JAUHIepa J1JIsl aTo- AHTHUCUMMETpU3alKs BOJHOBON (pyHK- JIOKBUYM
MOB U MOJIEKY.JIL. (K)
1105054 i
Pa3nesienne 3iek- ’ pyoex-
TPOHHOIO M AIePHO- | JleTepMUHAHTHBIM BHJ BOJHOBOW (DyHK- HBI KOH-
r0 IBHKCHUS - TPOJIb
HH. (PK).

Herepmunant Cnelitepa




Tabmuma 2. OOmast TpyJ0eMKOCTh JTUCHMIUIMHBI cOCTaBisieT 3 3aueTHble enunuilbl (108
94acoB)

Buna padorsi TpynoeMkocTh 4acoB/
3a4YeTHBIX eIMHHUII
6 cemecTp
OO0mast TpyI0eMKOCTh (B Yacax) 108
Konmaxkmmnas paboma (6 uacax) 56
Jlexuuu (JI) 28
[Ipaxtrueckue 3anstus (113) 28
Camocmosamenshnas paboma (6 uacax) 25
CamMocTosiTeTbHOE U3yYeHUE Pa3/IeIioB 25
KonTponsnas padora (K) 27
[ToaroroBka M MpOXOKJIECHUE MTPOMEKYTOUHON aTTECTa- 27
17051
Bua npomeskyTouHO# aTTecTaluu JK3aMeH

Tabmuna 3. JIeKMOHHBIE 3aHATHS

Tema
n/n

1. |IIpemMeTr KBaHTOBOY MEXaHUKH M KBAaHTOBOW XMMUHU. OCHOBHBIC 3TAIlbl PA3BUTHS KBaH-
TOBOM Teopuu. MaremaTuuecKkuil anmnapaTr KBAHTOBON MEXaHUKH.

2. |OcHOBHBIE MIOCTYNAThl KBAHTOBOW MeXaHUKH. OnepaTtopbl GU3NYECKUX BETUUHH.

DBodolus coctosiHUM 1 ypaBHeHue [penunrepa. YpaBHeHUE HEPEPHIBHOCTH.

4, Touno peuIacMbIC 3a1a4r KBAaHTOBOM MEXaHUKH.

5. HpI/I6J'H/I)KeHHI>IC MCTOJbI PCHICHUA KBAHTOBO-MCXaHUYCCKUX 3a1a4

6. Pacmennenue OQHCPIreTHYCCKUX ypOBHeﬁ aToMa B ITOCTOAHHOM JJICKTPHUYCCKOM U Mar-
HHUTHBIX IOJIAX.

Tabnuna 4. [IpakTuueckue 3aHATHS

Ne Tema
n/m

1 MarteMaTH4eCKui arrmapar KBAaHTOBOM MexaHMKH.OCHOBHbBIC IOCTYJIAThI




KBAHTOBOI MEXAHUKHU.

Omneparopsl GU3NYECKUX BEITUYHH.

YpasHenue lllpenunrepa. YpaBHeHHE HENPEPBIBHOCTH

TouHo perraemble 337a4l KBAHTOBOW MeXaHUKH. Bogopoono1o0HbIi aToMm.

Gl wW|N

Teopust Bo3mymieHuil 1 BapuaunoHHslid Mmetoa. Dddext Llrapka u 3eiima-
Ha.

6 Cnun QJICMCHTAPHBIX YaCTHUIL XU CBA3AHHBIC C HUM MArHUMTHBIC MOMCHTBI.

Tabnuua 5. CaMmoCTOATENBPHOE U3YyUEHUE PA3/I€I0B TUCHUILITNHBI

Bormpochkl, BHIHOCHUMBbIE Ha CAMOCTOSITEJIbHOE N3YYEHUE
1. | Opburanu-BoJaHOBbIE HYHKIIUU

5. OneHoYHbIC MATEPHAJIBI AJIA TEKYLIEro U Py0e:KHOT0 KOHTPOJISI
yCIeBaeMoCTH
U NIPOMEKYTOYHOM aTTeCTAlUN

KoneunemMu pe3yabTaTaM OCBOCHUS IMTPOrpaMmMbl JUCHUIIJIMHBIL ABJIAKOTCA C(l)OpMI/IpOBaHHBIe KO-
THUTUBHBIC NJCCKPUIITOPBI «3HATH», KYMCTb», «BJIAACTh», PACIIMCAHHBIC IO OTACIIbHBIM KOMIICTCHIIUAM.
dopMHpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOIUT B TEUCHHE BCETO CEMECTpa MO dTalmaM B paMKax pas-
JIUYHOTO BUJIA 3aHITHH U CAMOCTOSITETbHOU paOOTHI.

B Xone m3ydeHHs AUCHUIUTMHBI IPEIYCMATPUBAIOTCS MEKyujlil, pyoexcHolit KOHmMpPoib U npo-
MEHCYMOUHAA AmmeCm ayusl.

5.1.0neHoYHBIe MATEPUAJIBI AJI TEKYIIEr0 KOHTPOJISA. [[ens mekywezo KOHmpons —

OIIEHKA PE3yJbTaTOB pabOTHl B CEMECTPE M 0OCCIICUCHHE CBOECBPEMEHHOW OOpaTHOM CBSI3H, IS

KOPPEKIUH O0YUEHUS, aKTHBH3AIUN CAMOCTOSATEIILHOUPAaOOThl oOyuatomierocsi. OObEKTOM TEKy-

IIETO0 KOHTPOJISI SBIISIOTCS KOHKPETH3UPOBAHHBIEPE3yIbTaThl 00y4YeHUsl (YUueOHbIE TOCTHXKCHUS)

0 TUCHIUTUTHHE

Texywiuit KOHmMPOab YCUEBACMOCTH OOECIICUYMBACT OLICHUBAHHME XOJIa OCBOCHUS JIUCIUILTHHBI
«KBaHTOBas MEXaHWKa» M BKIIIOYACT: OTBEThI HA TEOPETUYECCKUEBONPOCHI HA MPAKTUYECKOM 3aHSTHH,
peleHre MPaKTUYECKUX 3aJ1a4 M BBINIOJHEHUE 3aJlaHWii Ha TPAKTUYECKOM 3aHSTHH, CAMOCTOSITEIBHOE
BBITIOJTHCHUCHH TUBU/IyaIbHBIX JOMAIIHUX 33JaHUi(HAIpUMeEp, PEIIeHne 3a1a4) ¢ OTYETOM (3allUToi) B
YCTaHOBJICHHBIH cpok. OlleHKa KavecTBa MOATOTOBKM HAa OCHOBAaHWM BBITIOJIHCHHBIX 3aJIaHUI BEICT-
csmpenoaBareiaeM (C 00CYKICHUEM pe3yJbTaToB), OAJUIbl HAYMCISIOTCS B 3aBUCUMOCTH OT CIIOKHOCTH
3aJJaHUS.

5.1.1. Bonpochbl o TeMaM QuCUMILIMHBI « KBAHTOBasi MeXaHMKA)
KOHTpoJiupyemble komnetenuu IK-3.

Tema 1. IlpegMeT KBAHTOBOI MEXaHMKH W KBAHTOBOH XuMHH. OCHOBHBIC 3TaNlbl Pa3BUTHS
KBAaHTOBOHM Teopuu. MareMaTHYeCKHH aNnapar KBaHTOBOH MEXaHHKH.
N3nydyeHue aOCOIOTHO YEPHOTO Teja

1

2. boposckas Mojens atoma
3. Buemmnuii porosdpdexr
4

I'mnoresa JIyu ne bpoitns



5. Onmepatopsl. CBoiicTBa onepatopoB. CaMOCONPSKEHHBIE OTIEPaTOPBI
6. CoOctBennbie 3HaueHHs. CoOcTBeHHBIE (QYHKIHMH. TeopeMbl 0 COOCTBEHHBIX 3HAUCHHSX U
COOCTBEHHBIX (PYHKIHSIX
7. MatpudHoe MpeAcTaBIeHUE ONepaTOpoOB
Tema 2. OcHOBHBIE OCTYJIATHI KBAHTOBOW MexaHUKHU. Oneparopbl GpU3NUYeCKUX BeJIUYHH
OcHOBHBIE 3aKOHBI KBAHTOBOM MEXaHUKH
OrnepaTopbl KOOPUHAT U UMITYJIbCA
OrnepaTopbl MOMEHTA UMITYJIbCA
OrnepaTop MOMEHTA UMITYJIECA B CPEPUUECKON CHCTEME KOOPAMHAT
OrnepaTop KUHETHYECKOM SHEPT U
OrnepaTop KUHETHYECKOM SHEPTUU B CHEPUIECKOM CHCTEME KOOPIUHAT

OmnepaTop MOJIHON PHEPTHUU.

© N o g B~ w DN E

DKcrepuMeHTANIbHBIE 10Ka3aTeNbCTBA CYIIECTBOBAHNE CIIMHA 3JeKTpoHa. OnepaTopsl CliHa
Tema 3. IBosronus cocrosinuii U ypapHenue lllpeaunrepa. YpaBHeHHe HenPepbIBHOCTH
1. TlpuHuumn NpUYMHHOCTH B KBAHTOBOW MexaHuke, ypaBHeHue [llpenunrepa
2. CranmonapHoe ypaBHenue llIpenuarepa
3. YpaBHEHHE HEPEPHIBHOCTH

Tema 4. TouyHo pemiaeMble 3aJa4M KBAHTOBOW MeXaHUKH

CBo0OogHas yacTumna

YacTuiia B HOTEHIIMAIBHON sIMe

[TorenuumansHbI Oapbep

["apMoHnyeckuit OCHUILIATOP

YacTtuua B 11ojie NOTEHUUATbHBIX CUJI

I‘IEICTI/II_[a B KYJIOHOBCKOM II0JIC AApa

N o a k~ w doE

CriekTp 1 BOJIHOBBIE ()YHKITUH aTOMa BOJIOPO/Ia
Tema 5. [IpuOinxeHHbIE METOAbI PellleHHs KBAHTOBO-MEeXaHU4YeCKHUX 3a/1a4
1. Teopust BO3MyIIEHUS IPU OTCYTCTBUU BBIPOXKICHUS
2. Teopus BO3MYIICHHS MPU HATUYUH BBIPOKIACHUS
3. BapumanvoHHBINH MPUHITATT
4. BapuanuonHsslii npuHiun Puria
Tema 6. PacuieniieHue 3HepreTH4eCKUX ypoBHeil aToMa B MOCTOSIHHOM 3JIEKTPHUYECKOM U MATHHT-
HBIX MOJISIX
1. PacmemnieHue SHEPreTHYECKUX YPOBHEH aToma B anekrpudeckom mose. Dddext [llrapka
2. PacmiernnieHue SHEpPreTHYECKHX YPOBHEH aroMa B MOCTOSTHHOM MarHUTHOM moje. DdexT 3eema-

Ha.



Kpumepuu ¢popmuposanus oyenok (oyenusanus) ycmmozo onpoca

VYCTHBIN onpoc SIBISETCSI OJJHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHUI 0Oydaroerocs mo amc-
nuruinHe «KBaHTOBasi MexaHuKay. Pa3BEpHYTHII OTBET CTyIEHTA JOJDKEH MPEACTaBIATh co00 CBS3HOE,
JIOTUYECKH TIOCJIEI0BATEIbHOE COOOILEHUEHA 3aJaHHYI0 TEeMYy, MOKa3blBaTb €ro YMEHHE IHPUMEHATH
OTIpE/IeNICHUSI.

B pezynemame ycmnozo onpoca 3nanus, 00y4arousecoca 04eHuearOmcsa no cieoyloueil wiKane:

_om500 6 oann, CTaBUTCS, €CIIU 00YYaIOIIUNICS:

1) moJIHO W3NaraeT U3y4eHHbIN MaTepHrai, aéT MPaBHIIbHOE OMPEACICHHOE KBAHTOBO- XUMHUE-

CKUX MOHSTHI;

2) oOHapy)XUBaeT MOHMMaHHE MaTepuaa, MOXKeT 000CHOBATh CBOU CYX/ICHHS, IPUMECHUTD 3Ha-
HUS Ha MPAKTHUKE,IPUBECTH HEOOXOIMMBbIE TPUMEPHI HE TOJIBKO MO YYEOHHUKY, HO U CaMOCTO-
STEIIbHO COCTABJICHHBIE;

3) wm3naraet Marepual MocieI0BaTeIbHO U MPABIIBHO C TOUYKU 3PEHHSI HOPM HAYYHOTO U JIU-
TEPAaTYPHOTO S3bIKA.

___om3004__ 6anna, craBuTCs, €CIU 00yJaroIniics 1a€T OTBET, YAOBIETBOPSIOIINN TEM ke
TpeOOBaHMAM, YTO U I Oayuta «1»,Ho JomyckaeT 1-2 ommOKu, KOTOphIE caM e HCIpaBisieT, u 1-2
HeZou€Ta B coJiepkKaTeIbHOM YaCTUKBAHTOBO — XUMUYECKOW HAIIPAaBJIEHHOCTH,IIOCIIEIOBATEILHOCTH 1
SI3BIKOBOMO()OPMIICHUH U3J1araeéMoro.

Om 1002 Oanna, cTaBUTCS, €ciii 0OyJarouuiicsioOHapy)KMBaeT 3HaHNE U TOHUMaHNe
OCHOBHBIX IIOJIOKEHUHN JAHHOW TEMBI,HO:

1) wm3naraet Matepua HEMOJHO U IOMYCKAeT HETOYHOCTH B OMPEACTICHUH MTOHATHIA;

2) He yMeeT JIOCTATOYHO TITyOOKO U J0Ka3aTeIbHO 000CHOBATh CBOU CYX/ICHHS U TIPHUBECTH

CBOM IIPUMEDHI;

3) wW3NaraeT Mateprai HEeMmoCIeI0BATEIBHO U JIOIYCKAET OMINOKU H B SI3IKOBOM O(OPMIICHUH
U3J1araeMoro.

0 6annoe,cTaBUTCSA, €CIM 00yJaAIOIMIUNICS OOHAPYKUBAET HE3HAHUE OOJIBITIEH YacTH COOTBETCTBY-
IOLIETO pa3Aenaan3yd4aeMoro MaTepuana, I0IycKkaeT ook B GOpMyIMpOBKaXKBAHTOBO — XUMHUECKOH
HaIpaBJICHHOCTH.

bamnmer «5-6 », « 3-4  » « 1-2  » MOTYT CTaBUTHCS HE TOJIHKO 32 €TUHOBPEMEHHBIN
OTBET, HO U 32 PacCPeOTOUYECHHBII BOBPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYIEHTOM Ha MPOTSDKE-
HUM 3aHATUSA

5.1.2.0cHoBHBIE MaTepHAaJIbI VISl CAMOCTOSITEJILHON padoThl 00y4alolierocsi

(THnoBbIe 3aa4u)(KOHTpoaupyemble KomnereHuuu IK-3)
HepequL THIIOBBIX 3aJa4 JJIA CaMOCTOSTEIILHOU pa6OTBI C(bOpMI/IPOBaH B COOTBCTCTBHUU C TC-

MaTHKOM MPAaKTUYECKUX 3aHIATUI MO AuciuruinHe « KBaHTOBas MEXaHUKa.

3aoauu

Tema «OpOuTanm — BOJTHOBbIE PYHKIIUN

1. Tlouemy nosiBUIach KBAaHTOBAs MEXaHUKa?

2. Kak omuchIBaloT BOJHOBBIE CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH MIIM MPOCTO BOJH IO Kiac-
CHYECKOM MexaHuke?

3. Kakue ecTh KOHKpETHBIE IKCIIEPUMEHTAIbHBIC JaHHBIC, KOTOPhIE HEe OOBSICHSIOTCS KIacCH-

YECKOW MEXaHUKOM?

Kakoit cMbICIT A71s1 57IEKTPOHOB UIMEET BOJTHOBAsH ()YHKIIMS COTJIACHO DKCIIEPUMEHTY?

MO03KHO JI1 TOBOPHUTH O TPAEKTOPUU ABMKEHHUS SIEKTPOHOB?

B xBaHTOBOI MEXaHUKE TOBOPSAT MPO ONEPATOPHI, KaK UX MOHUMATh?

N o ok

MOXHO JT1 HaliTU MO CBOMCTBAaM OIEPaTOPOB JBE (PU3MUECKHE BEIUYMHBI, KOTOPbIE OIHO-
BPEMEHHO TOYHO M3MepsieTcs?
8. Kak youpator Bpems B ypaBHeHue LlIpenunrepa u npeBpaiars ee B cTalluoOHapHOe?



9. VYpasuenue lllpenunrepa cnpaBeuBo VISt TIOOBIX 3JIEKTPOHOB B JIIOO0M aTome?

10. Kakue ObIBatOT aTOMHbIE OPOUTATIM U B YEM OHU Pa3IndaroTcs?

11. HackoJibko B IPOCTPAHCTBE PacTSHYTHI aTOMbI OpOUTAH ?

12. Kakoii yrioBoii MOMEHT 3JIEKTPOHA aTOMa BOJOPO/Ia CBSI3aH C KBAHTOBBIMU uuciaamu | um?
13. Yo Takoe CIivH IeKTpOoHa?

14. Kak o603Ha4aroT Tepm aroma?

Kpumepuu ¢ghopmupoeanusa oyenok no 3a0anuam 011 camocmoameibHou padomsvl cmyoenma
(munoevle 3a0auu):

«omauunoy (_4 0amioB) - 00yJaronIMics MoKas3ail rIyOOKKe 3HaHHsT MaTepraia 1o MoCTaBICHHBIM
BOIIPOCaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U Jie-TalIu3upoBal HH(GOpMAIUIO, n3derast
MIPOCTOTO TMOBTOPEHUS MH(POPMAIMU U3 TeKCTa, WH(OpMAIHs IMpea-CTaBlieHa B NepepabOTaHHOM BHJIC.
CB000THO HCTIONB3yeT HEOOX0UMbIE (DOPMYIIBI TIPU PEIICHUU 3a7a4;

«xopouwtoy (_3_ 0ai) - 00yJaronuiics TBEPI0 3HAET MaTepHras, TPaMOTHO €ro W3jaraer, He JOIyc-
KaeT CyIIECTBEHHBIX HETOYHOCTEH B TPOIECCEe PEIICHNS 3a/1aY;

«yoosiemeopumenvroy (_2_ Oanna) - 00y-4aroIiiics UMeeT 3HaHUS OCHOBHOTO Marepuaa 1o Io-
CTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €T0 JeTalel, IOIMyCKaeT OT/ACIbHBIC HETOYHOCTH TPHU PEIICHUH 3a-
Jad;

«Heyooenemeopumenvhoy (Menee 1  GammoB) — oOydarOIMUNACS JOMYCKAET TPyObIe ONMTHOKH B
OTBETE HA TIOCTABJICHHBIC BOIIPOCHI U IPH PEIICHUH 3319

5.2. OueHoYHbIE MATEPHAJIBI IJISI PY0€sKHOTO KOHTPOJIA. Pybedicrbiii KOHmMpoib OCY-
HIeCTBIIsIETCA 1Mo 0oJiee I MEHEE CaMOCTOATENbHBIM pa3zesiaM — y4eOHbIM MOJYJISIM Kypca U MPOBOJAUT-
Csl TI0 OKOHYAHWM M3Y4YEHUs MaTepuaia MOy B 3apaHee yCTaHOBJIECHHOE BpeMs. PyOexHBbIN KOHTPOJIb
TIPOBOJIUTCS C TENBIO ONPEICIICHNS Ka4eCTBa YCBOSHHU S MaTepralia yueOHOTo MOTyJIs B 1IeJIoM. B Teuenue
CEeMeCTpa MPOBOJUTCS MPU MAKUX KOHMPOJIbHBIX MEPONRPUAMUSA NO PAPUKY.

B xauectBe dopM pyOEKHOTO KOHTPOJS MOXKHO HCHOJIB30BAaThTECTUPOBaHUE (MMCHMEHHOE WITU
KOMIBIOTEPHOE), TIPOBEJICHNE KOJIJIOKBUYMa WM KOHTPOJIBHBIX paboT. BrimonHsemble paboThl JOHKHBI
XpaHUTHCA Ha Kadeape TeUeHUH y4eOHOTo ToJia U 1Mo TPeOOBAaHUIO MPEAOCTABIIATHCS B YIIPaBICHHE KOH-
TpoJis KauecTBa. Ha pyOekHBIE KOHTPOJIBHBIE MEPOIIPHUATHS PEKOMEHAYETCS BEIHOCUTh BECh MPOTPaAMM-
HBII MaTepuai (Bce pasienbl) Mo JUCIUTUIAHE.

5.2.1. OueHoYHbIe MATEPHAJIBI IJISI KOHTPOJIbHOI Pa00THIKOHTPOJIHUPYEMbIE
kommneTennuu IK-3)

Tunoevie Bapuanmul KOHmMpoIbHBIX pabom:

Bapuanm 1.

3aoanue 1.

1. Uznyuenue abCOJIIOTHO YEPHOTO Teja

2. CoOcTBeHHbIe 3HauUeHUs U cOOCTBeHHbIE pyHKIMU. Teopema 3
3. OmepaTop MOMEHTa UMITYJIbCa

4. Jlokaxwurte, uTo oneparop d/dX He caMOCONPsHKEHHBIN

3aoanue 2.

Omepatop MoJTHOM SHEPTUH

Paznuynble npecTaBIeHns onepaTopoB. MaTo4HOE NpE/ICTaBICHUE OTiepaTopa
I'mnoresa JIyu ne bpoitns

Jokaxure, uto onepatop i*d/dX camoconpsykeHHBIN

o e



o

3aoanue 3.

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (DYHKIMH OIepaTopa

OrnepaTop KUHETHYECKOU SHEPTUn

Craructuueckoe TOJIKOBaHUE BOJH Jie bpoiins

Snsiercs mu onepatop d2/dx? camoconpsKeHHBIM?
3aoanue 4.

1.

2.
3.
4

BonnoBasa mexanuka lIpeaunrepa

OcCHOBHBIE 3aKOHBI KBAHTOBOM MEXaHUKHU

CoOcTBeHHBIE 3HAUSHHSI U COOCTBEHHBIE (PYHKIMH onepaTopa. Teopema 4

Jloxaxure, uro d?f/dx?=- k*f ynosnerBopsier dpynkuusam f=coskx, a Taxxe nuHeitHas KoMOu-

Hauus Buaa f=cisinkx+c.coskx
3aoanue 3.

1.

2.
3.
4

OmnepaTop MOMEHTa UMITYJIbca B C(hepUIECKON CHCTEME KOOPIMHAT
OrnepaTop MOJTHOW SHEPTUH

CobcTBeHHbIE 3HAUEHUS U COOCTBEHHbIE (DYHKIMM orneparopa. Teopema 2

Haiinmnre Matpuily eTMHAYHOTO oneparopa

3aoanue 6.

1. Omeparop ummymnbca

2. CoOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIE (PYHKIIMU omieparopa. Teopema 2
3. CaMocoTpsKEeHHBIE OTIepaTOPhI

4. 3anuiuTe ycroBus HHPOpMUpoBaHHOCTH GyHKIMHU T(X)

3aoanuey’.

1. Yacruua B noJjie mOTEHIMAIBHBIX CHII

2. CoOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIE (PYHKIMH orieparopa. Teopema 1
3. T'apMoHWYeCKHiA OCIUILIATOP

4. 3anumuTe YCIOBUS KOMMYTHPOBAHUS JIBYX OIIEpPaTOPOB

3aoanues.

1. Yacruua B KyJOHOBCKOM II0JIE Spa

2. VYpasuenue llpenunrepa aias cTallMOHAPHOTO COCTOSIHUS

3. AnuabaTtuueckuil MHBapHAHT B KJIACCMYECKON U KBAHTOBOW MEXaHUKE

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

1. TlpsMoyronbHbIM NOTEHIMATBHBIN Oapbep

2. OnepaTop MOMEHTa UMITYJIbCA

3. Cytb runoressl [Tnanka

4. B uem 3akmoyaeTcs CBOWCTBO JMHEHHOCTH U CAaMOCOIPSKEHHOCTH OTIepaTopoB?

3aoanuel.

1. Yacruia B IOTEHIIUAILHOMN Me

2. BeposTHOCTh MECTOHAXOKICHUSI MUKPOYACTUIIBI
3. Marpuiisl u CBOiCTBa MaTPHII



4. Kakoii nomkHa ObITh BoJHOBAs (pyHKIMS W, 4TOOBI HEeKOTOpast pu3uvecKast Xapak-
Tepuctuka L He maBana pa3bpoca 3HauCHMIT?

Kpumepuu ghopmuposanus ouenox no KOHmponsHsIM moykam (KOHMpPOALHbIE PAOOMbL; KOJITIOKEUYM)

(__7 GamoB) - craBUTCS 3a pabOTYy, BBIIOJIHEHHYIO MMOJHOCTHIO O€3 OIMMOOK M HEI04ETOB; 00yUa-
IOIIMICS IEMOHCTPUPYET 3HAHUE TEOPETHUECKOTO M MPAKTUUECKOTO MaTepHaia 1o TeMe MPaKTHIECKOH pa-
60781, perero 100% 3amaq;

(or 5 m0 6 OawioB)— CTaBUTCS 3a PaOOTY, BHIMOJHEHHYIO TIOJIHOCTHIO, HO MPY HAJIMYKMK B HEH HE
OoJiee OJTHOM HErpyOOH OIMOKHM W OJIHOTO HeJodeTa, He Oojiee Tpex HemoudeToB. OOydarouiics JIEMOH-
CTpPUPYET 3HaHHE TEOPETHYECKOTO M MPAKTUIECKOTO MaTepuasia Mo TeMe MPAKTUYECKOH paboThI, TOITycKas
He3HAYUTEIbHBIE HETOYHOCTHU TIPU PeleHuH 3aaa4, pemieHo 70% 3amay;

(Lot 3 mo 4 Gaina) — craButcs 3a paboTy, eciiy OakajgaBp MPaBUIILHO BBIMOJHUI HE MeHee 2/3
Bcell padOoThI WK JOIYCTHII He 0oJiee OJHOM Tpy0oil OITMOKY 1 IBYX HEIOYETOB, HE OoJiee OJJHOM Tpy0oit 1
OJTHOM Herpy0Ooi ommnoOku, He OoJiee Tpex HerpyObIX OMMOOK, 0JHONW HerpyOoil. OOyJaromuiics 3aTpyIHs-
€TCsl C MPaBUJILHOM OIIEHKOM MPeI0KEHHOM 3a/1aui, 1aeT HETIOJIHBIM OTBET, pelieHo 55% 3amau

(menee 2 0ayuioB) — cTaBUTCS 32 pabOTY, €CIM YHCIIO OMMOOK M HEZIOUETOB TPEBBICKUIIO HOPMY TS
OIIEHKH 3 WJIM TIPaBIWIILHO BBIIOJHEHO MeHee 2/3 Bcel paboThl. OOyJaronuiics JaeT HEBEPHYIO OIIEHKY CHTYa-
1, perieHo meHee 50% 3amau.

5.2.2.0neHo04Hble MaTepHUaJIbl: TUIIOBBIE TECTOBBIE 32/IaHNS MO JUCUUIITIMHE
«KBaHTOBasi MexaHuka»I10J1HbIII NlepeYeHbMECHO08bIX 3A0AHUIL NPEOCMABIeH
ehttp://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cuctema CTaHIAPTU3MPOBAHHBIX 3aJaHU, MO3BOJIAIONIAS ABTOMATU3UPOBATh MPOLIEAYPY
W3MEpPEHHS YPOBHS 3HAHUW U YMEHUM CTYJIEHTA.
Bbi0epuTe npaBWJIbLHbII 0TBET

Tecm 1.O6BEKT KOTOPBIN CPAaBHOM BEPOSTHOCTHIO UCITYCKAET U MOTJIOMIAET AIEKTPOMArHUTHOE
U3ITy4YeHHUE BCEX YaCTOT HA3bIBACTCS:
a0COJIFOTHO YEPHBIM TEJIOM
abCOJIIOTHO CBETJIBIM TEJIOM
AJIEKTPOMArHUTHBIM F'€HEPATOPOM
KBaHTOBBIM T'€HEPATOPOM
Tecm2.3axon Credana-bonbiiMana mo3BoJisien ONpeaeInTh:
IJIOLIA/1b MO KPUBBIMH PaCIpeIUICHUS HHTEHCUBHOCTU U3ITyYEHUS
(hopMy KpUBBIX pacCHpeHICHNs HHTEHCUBHOCTU U3TTyYCHHS
IUIOTHOCTh SHEPTUU MPUXOAIIEH HA €IUHUILY HHTEpBala 4acTOT
MOIIIHOCTh UCITYCKaHHsI B €IMHUYHOM HHTEpBaJe YacTOT
Tecm3.Oueprus konebaHU aTOMOB MOKET IPUHUMATH:
He J1I00bIe 3HAYEHHU S, HO TOJIbKO KpaTHbIE HEKOTOPOMY HaUMEHBIIIEMY KOJIHUECTBY SHEPTUU
m00ble OTpUIIATENIbHBIC 3HAYCHUS
T00BIE TOJIOKUTETbHBIC 3HAYCHHUS
HYJIEBbIEC 3HAUECHUS
AN

Teemd.Onepamop AB oeiicmeyem na ¢ynxyuio max:

CHavaJo Ha (GYHKIHIO AeHCTBYeT onepaTop B, 006pasys HoByto pynkuuto f, Ha KoTOpyrO 3aTeM nelcTByeT
onepatop A

CHayaJio Ha QYHKIUIO IeHicTBYyeT onepatop A, o0pa3yst HOBYIO (YHKIIHIO KCH, HA KOTOPYIO 3aTeM
neucTByeT oneparop B

Ka)X[IbIi onieparop JeiicTByeT Ha pyHKUuIO f, a 3aTeM pe3ynbTaThl MepeyMHOKAIOTCS

Ka)X]IbI{ onieparop aeiicTByeT Ha GpyHKuuIo f, a 3aTemM pe3ynbTaThl CKIaIbIBAIOTCS


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

d 2
Tecm5. Onepamop dx?

CaMOCOTIPSKEHHBIN
HE SPMUTOB

HE JIMHEEH

HE CaMOCOINPSIKCHHBIN

Tecm6. B nosie neHTpaIbHBIX CUJI ONIEPATOP MOMEHTA UMITYJIbCA SIBISETCS:

HWHTETPAJIOM JBUKEHUS

SHEpPruer B3anMOICHCTBUS

aanabaTUYeCKUM WHBAPUAHTOM

SHEpPruer OTTAIIKUBAHUS

Tecm7.111tepn u ['epiax Habmro1aM:

+: paciuerneHe HaJBoe My4yKa aTOMOB BOJIOPO/1a, 3aBEOMO HaXOAAIIUXCS B S-COCTOSIHUU
- paclierieHle HaJIBoe Iy4yKa aTOMOB BOJIOPO/1a, 3aBEJJOMO HaXOAAIUXCS B P-COCTOSHUU
- paclierieH’e MoToKa 3JeKTPOHOB Ha J1Ba Iy4Ka

- UPAKITUIO MTyYKa MIEKTPOHOB MPHU MPOXOKICHUH KPUCTATTUISCKUX BEIIECTB

Tecm8. CBoOOHOM HA3bIBACTCS YACTHIIA:

+: MOTEHIMAJIbHAS SHEPTHSI KOTOPOH B JIFOOOH TOYKE MPOCTPAHCTBA OJJMHAKOBA

-: TIOJIHAsI SHEPTUs KOTOPOH B 000N TOUKE MPOCTPAHCTBA OJIMHAKOBA

- KHHETHYEeCKasl SHEPrusi KOTOPOH B JII000H TOUKE OJMHAKOBA

-: pa3HOCTh MOTEHIMATILHON U KUHETUYECKOM SHEPruil B J1t000# TOUKe MPOCTpaHCTBa OJMHAKOBA
Tecm9.KorbdbunmeHToM oTpaskeHust 6apbepa Ha3bIBACTCS OTHOIICHNUE BEJTMYUH TOKOB:

+: OTpaXKEHHOM W MAaJA0IIEH BOJTHBI

-: IPOIIEANICH 1 MaJaroIIeil BOJTHBI

- OTPaXE€HHOM W MPOIIEAICH BOJTHBI

-: IPOIIEAIIEH U OTPAKEHHOUN BOJIHBI

Tecm10.11epexopl Ha ypoBeHb N=1 00pa3yrOT cepuHio:

+: Jlalimana

-: bomemepa

-: [1amena

-: bpekera

-: [lbynna

Tecm11.Ypasuenue lllpenunrepa s paauaibHON 4YacTH BOJHOBOM (YHKIIMU B KYJIOHOBCKOM I10JI€
snpa:

2 2 2
_h_ii(rzd_Rj+hl(l+l)R_ze R — ER

-—R=ER
r

n*1d (rzdR) ze?
dr

2 2 2
—h—i(rzd—R]+h 1+, 2 o g
dr 2ur r
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Tecm12.B nosne noTEHIUATBHBIX CHJI BEPOSITHOCTh HAlTH YacTuIly Mexy I u r+dr npu E>0:

: L2
+ o(r)dr = 472"Cle'k' +C,e™ | dr

- o(r)dr = 47z|Cl|2e’Mdr
- o(r)dr ~ 47iCie™ —C,e 7" “dr

- o(r)dr = 47r|C1|Ze’/1r

Tecm13. Ypasuenue [llpenunrepa st rapMOHUYECKOTO OCIUIUISATOPA:

n? diy(x) W,
T

n? d2p(x) WW,”
o - =E
T o X v(x)=Ey(x)

h? dz'//(x) ILMIOZ 2 A
- -A
YR y(x)=Hy

Tecm14.1110THOCTb TOKA OTPAKEHHOUN BOJIHBI:

, hk
jo=—C)Bf
MU
. hk
jo = "al
U

. hk
Jo= (A
Y7,

Tecm15.11pn 0<x<a ypasHenue lllpeannrepa g yacTULbl B IOTEHIIUAIBHOM SIME UMEET BUJL:



Kpumepuu ¢popmuposanusn oyenox no mecmosvim 3a0anusim:

(L3 0Oamnma) — mosy4aroT 00ydaromuecs ¢ MpaBUIbHBIM KOJHYECTBOM OTBETOB Ha TECTOBBIE BO-
npockl. Beimonneno 100 % mnpeiokeHHbIX TECTOBBIX BOIIPOCOB;

(__mo 3 Gamma) — moiydaroT 00yJaromuecs: ¢ MpaBHIbHBIM KOJTHYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot 00mIero ooGbeMa 3aIaHHBIX TECTOBBIX BOTIPOCOB;

(_2 6amra) — modydaroT OOydYaro(fecs ¢ MPaBHILHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% oT o611ero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(__1 o6amr) — moxydaroT 00y4aronuecs MpaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOIPO-
cel — MeHee 40-59 % ot obmiero ooObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2.3.0ueHO0YHbIE MaTepHaJbl IJA MPOMEKYTOUHONH aTTeCTANUM. [envio npomedcymou-
HbIX ammecmayuii TI0 AUCIUIUIMHE SIBJSICTCS OIICHKA Ka4eCTBA OCBOCHUS JUCITUTUIMHBI 00yIarOIUMHKCS.

[IpomexxyTodHast aTTecTalusl MpeaHa3HaueHa i1 0ObEKTUBHOTO MOATBEPKICHUS U OICHUBAHUS
JOCTUTHYTBIX PE3YJIbTaTOB OOYYEHHMs TMOCJE 3aBEPIICHUS M3YYCHUS IUCHUIUIMHBL OCyIIecTBIseTCS B
KOHIIE CeMeCcTpa W TPEJACTaBJIICT COOOM MTOTOBYIO OICHKY 3HaHWUU mo aucnuiuinae «YPDA» B Buze
MIPOBECHUS PK3aMeHa.

[IpomexxyTodHast aTTecTallds MOXKET IPOBOJUTHCS B YCTHOM, MUCbMEHHOU (hopme, U B hopme Te-
ctupoBaHusi. Ha mpoMexyTouHyro aTTecTauio oTBoauTcs 10 30 6amios.

5.2.4.CnHcok BONPOCOB K dK3aMeHY(KOHTpoJupyemble komneTeHuuu [K-3)
1. HpenMeT KBAaHTOBOM MEXaHMKH M KBAaHTOBOM XUMHUH. OCHOBHEBIC STaIlbl Pa3sBUTHA KBaHTOBOM T€O-

pHH.
MaremaTHueckuii anmnapaT KBaHTOBOM MEXaHUKH.

OcHoBHBIE NIOCTYIaThl KBAHTOBON MEXAHUKH.

Omnepatopbl pU3NUECKUX BEIUYHH.

OBomronus cocTostHUM U ypaBHeHue [lpequnrepa. YpaBHeHNE HEIPEPBIBHOCTH

Touno peuracMbIC 3aa9U KBAaHTOBOM MEXaHUKH.

N o g &~ N

Boaopoaonono6HbIit aToM.



Kpumepuu ¢hopmuposanun oyenox no npomexcymounoi ammecmayuu:

«omauuno»(300a1710B) — NOJTy4arOT 00ydaromuecs, KOTOpbie CBOOOHO OPHEHTHPYIOTCS B MaTe-
puasie U oTBevaroT 6e3 3arpyaHeHui. OOyJaronuiicss clToCOOCH K BHITIOJHEHHIO CIIOKHBIX 3aJaHHM, TO-
CTaHOBKE LieJiel 1 BhIOOpe MmyTel ux peanuzanuy. PaboTa BBIOIHEHA MOTHOCTHIO 06€3 OIIMOOK, PEIIeHO
100% 3amau;

«xopowo»(256a1a) — NOJIy4aroT 00ydYaroIUecs, KOTOPbIE OTHOCHTEIILHO TOJHO OPUCHTUPYIOTCS
B Marepuajie, OTBEYalOT 0€3 3aTpyJHEHHH, JOMYCKalOT HE3HAYUTEIbHOE KOJUYECTBO ouInbok. O0yyaro-
IIAICS CIIOCOOEH K BBITIOJHEHHIO CIIOXKHBIX 33/aHuil. PaboTa BHINOIHEHA MOJHOCTHIO, HO UMEIOTCS HE
0oJsiee 0JTHOM HETpyOOl ONIMOKK M OJTHOTO Hejodera, He 0oJiee Tpex HeAo4yeToB. JlomyckatoTes He3HAYH-
TeJbHbIE HETOUYHOCTH IPU pelIeHuH 3a1a4, perieHo 70% 3anauy;

«ooeremeopumenvnon(20 6aIoB) — MOMYYAIOT OOydarOIIUecs, Y KOTOPbIX HEJOCTATOYHO BBI-
COK YpPOBEHb BJIAJICHHS MaTepuajoM. B mporecce oTBeTa Ha K3aMeHE JOMYCKAIOTCS OMIMOKU W 3aTpy/a-
HEHUsI TPU HU3JI0)KeHHHU Marepuana. OOydaronuiics MpaBUIbHO BBITIOJHUI HE MeHee 2/3 Bceil padoThI
WJTU JIOTTYCTHIT HE OoJiee 0THOM IpyOoii OMOKY U IBYX HEIOYETOB, HE O0Jiee OTHOM TpyOoi U OTHOM He-
rpy0oit ommOku, He OoJiee Tpex HerpyobIX OUMIMOOK, OJHOW Herpy6oil.OOyuaroniuiicss 3aTpyIHseTcs C
MPaBUIILHOM OIICHKOM MPEeIOKEHHOM 3a/1auM, JaeT HETOJIHBIM OTBET, peiieHo 55% 3amay;

«Heyoosnemeopumenvhon(_mernee 20 0aIOB) — MOTyYarOT 00yUYarOIIMECcs, KOTOPBIE TOMYCKAIOT
3HaYUTENbHBIE OMMOKH. OOyUJaromuiicss IMEeT JIMIIb HAYaJlbHYIO CTETICHb OPHUEHTAllMU B MaTepuaie. B
paboTe YrcIo OMMUO0K U HETOYETOB MPEBBICHIIO HOPMY JUIS OIEHKH 3 WM MTPAaBUIHHO BBITIOJHEHO MEHEE
2/3 Bceilt paboTel. OOy4aromUAcs 1aeT HEBEPHYIO OIEHKY CUTYyalluH, pereHo Meree 50% 3amay.

6.MeTonnueckue MaTepuaJIbl, ONpeeas e Mpoueaypbl OlleHUBAHUS

3HAHU, YMEeHHUI, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

MakcumanpHas cymma (100 GammoB), Habupaemasi CTYJAEHTOM IO TUCIUIIIINHE BKIIIOYAET JBECO-
CTaBJISIIOIIINE:

— nepeas cocmasnAawads — OLEHKA PEryIsipHOCTH, CBOEBPEMEHHOCTH M KauyeCTBAa BHITIOJHEHUS
CTYACHTOM y4eOHOW paboThl MO M3YyYEHHIO AUCUHUIUIMHBI B TEUEHHE MEpHOJa U3YUYECHUS IUCHUIUIMHBI
(cemecTpa, WM HECKOJBKUX ceMecTpoB) (cymma — He Oosiee 70 GaymoB). bammel, xapakTepusyromiye
yCIIeBaeMOCTh CTYyJIeHTa MO JAWCHUIUIMHE, HAOMPAIOTCS UM B TEUEHHUE BCETO Mepuoaa 00y4eHus 3a uzyde-
HUE OTJENIbHBIX TEM U BBIIIOJIHEHUE OTACNIbHBIX BUAOB PaboT.

— emopas cocmasnanwas — OLEHKAa 3HaHUN CTyJIeHTa M0 pe3yiabTaTaM MPOMEXKYTOUYHOHN arTe-
craiuu (He 6omnee 30 —6amioB).

Kputepuem onieHkn ypoBHsS cpOPMHUPOBAHHOCTH KOMIETEHIIMI B paMKax yueOHOU TUCIUIINHBI
«KBanToBas mexanuka» B VI cemecTtpe ABIs€TCS K3aMEH.

OOmuit 6amn TeKyuero u pyoeKHOTO KOHTPOJIS CKIAIbIBACTCS U3 CIEAYIOIIUX COCTABIISIOIINX
MPUJIOKEHUE 2.

Llenvio npomesrcymounslx ammecmayuii 10 JUCUUIIIIUHE SBIISETCS OLICHKA KaueCTBa OCBOCHUS
JTUCHUILTAHBI 00yJarouMUCS.

Kpumepuu ouenxu kauecmea oceoenus oucyunaunsl(Illpunoscenue)

Ouenka «omauunon— om 91 0o 100 6annoe — TeEOPETUUECKOE COJEPKAHUE Kypca OCBOEHO IOJI-
HOCTBI0,0€3 Mpo0enoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKK paOOTHI C OCBOGHHBIM MaTepuaioM chop-
MHUpPOBaHbI. BeenpeaycMoTpeHHbIe TporpaMMoil 00ydeHus yueOHbIe 3a/IaHuUS BBITIOJTHEHbI, KAUeCTBO MX
BBITIOJTHEHUS OLIEHEHO YMCIOMOAIIOB, OMU3KUM K MakcCuMalnbHOMY. Ha sk3aMeHe CTyIeHT JeMOHCTPH-
pyeT TIy0oKHe 3HaHUATIPEAYCMOTPEHHOTO MTPOrpaMMoOil MaTepuana, yMeeT YeTKO, TaKOHHYHO U JIOTHYe-
CKH TOCJIEI0BATENIbHO OTBEYATh HA MMOCTABIEHHBIE BOIIPOCHI.

Ouyenka «xopouioy —om 81 0o 90 6annoe — TeopeTnvecKkoe coiep>kaHrue Kypca 0CBOCHO, He00-
XOJUMBI€ MTPAKTUYECKHE HABBIKK PabOTHI CPOPMUPOBAHBI, BHITIOJTHEHHbBIE YUeOHBIE 3a/1aHUs COJIePKAT
He3HauuTeNbHbIe ommOku. Ha ax3aMeHe CTYIeHT JeMOHCTPUPYET TBEPAOS3HAHMS OCHOBHOTO (TIpO-
IPaMMHOTO0) MaTepHalia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHO CTE OTBEYaTh Ha MOCTaB-
JIEHHBIE BOIPOCHI.



Ouenka «yooenemeopumenvhno» — om 61 0o 80 6annoe — TeopeTUUECKOE COACpPIKAHUE Kypca
OCBOEHO HE MOJHOCTHIO, HEOOXOIMMbIC MPAKTHUECKHE HABBIKU PabOThI COPMHPOBAHBI YACTHYHO, BBI-
MOJIHEHHbIE Y4eOHbIe 3aJaHus CoJepKaT rpyosie ommoku.Ha sK3aMeHe CTyIeHT JeMOHCTPHPYET 3HaHUE
TOJIFKO OCHOBHOTO MaTepuaia, OTBEThI COJEeP)KaT HETOUYHOCTH, CJIab0 apryMEeHTHPOBAHbI, HApYIIEHA T10-
CJIEZI0BATENILHOCTh M3JI0KEHUS MaTepuraa

Ouyenka «HeyooenemeopumenvHo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJACPKAHUE Kypca
HEOCBOEHO, HEOOXOMMBbIE MPAKTUYECKUE HABBIKH Pa0OTHl HE C(OPMHUPOBAHBI, BBHITIOJHEHHBIC YUeOHbIE
3aJJaHus COJIEPKATTPYyObIe OMIMOKH, OTIOJHUTENbHAS CaMOCTOSsITebHAs padoTa HaJl MaTepuajoM Kypca
HE TPUBEACT K CYIIECTBEHHOMYIIOBBIIICHHIO Ka4eCTBA BBIMOJHEHHUS Y4eOHBIX 3amaHuii. Ha sk3amene
CTYIEHT AEMOHCTPHpYET HE3HAHHWE 3HAYUTEIHHONW YacTH MPOTPaAMMHOIO MaTepuala, CYIIECTBEHHBIE
OIMOKH B OTBETAaX HA BOTPOCHI, HEyMEHHE OPHEHTHPOBATHCS B MaTepHalle, HE3HAHNEOCHOBHBIX MOHATHI

JTUCIUILINHEL.

Taoéauya 7. Pesynomamul 0céoenus yueoHoil OUCUUNTIUHDL, NOJJIeXHcaujue nposepKe

Koo u naumenoea-

Buo oyenounozo

Pes3ynvmamut 00y- HUue UHOUKamopoes Ocnosnvle nokazamenu Mmamepuana,
yeHus 00CMUNCEHUA KOM- OUEHKU obecneuusaruue
(komnemenyuu) nemenyuu pe3yibmamos ooyuenus dopmuposanue
Komnemenuui

IK-3. Cnocoben
MPOEKTUPOBATH U
OCYIIIECTBIISTh
HaMpaBJIECHHbBIN CHUH-
T€3 HEOPTAaHUIECKUX
COEIUHEHUH C II0-
JIE3HBIMH CBOMCTBA-
MH TI0]T PYKOBO/I-
CTBOM CHEIHAIHCTA
0oJiee BLICOKOM KBa-
nuduKanuu

IIK-3.1. 3"aer u mo-
JKET IPUMEHSThH Ha
MPaKTUKE COBPEMEH-
HBIE IKCIIEPUMEH-
TalIbHBIE METOIBI IS
YCTaHOBJICHUS CTPYK-
Typbl HEOpraHuYe-
CKUX COEIMHEHUN

3HaTh: OCHOBHBIEC DJKCIIE-
pUMEHTAITbHBIC METOJIbI
NPUMEHSIEMbIE I OTpe-
JICIICHUST CTPYKTYPBI HEOp-
TaHWYECKUX COeTUHEHUMN
Ymers: Kamu6poBath
npuOOpbl A1 POBEACHUS
7a00paTOpPHOTO  aHaIM3a
npo6 (0OpasmoB) CHIPbS U
noryhaOpuKaToOB; CTPOUTH
KaJTnOpPOBOYHBIE KPUBBIE
Baaners: HaBbikamu pabo-
THl Ha JIabopaTopHOM 000-
PYIOBaHHUM JUIS YCTaHOBJIE-
HUSL CTPYKTYpbl HEOpraHu-
YECKUX MaTepHallOB

OrieHOUHBIE MaTepH-
anbl U1l CaMOCTOSI-
TENbHOI paboThI (TH-
TIOBBIE 33/[aunpas/iel
5.1.2.); TunoBeIe orie-
HOYHBIE MaTepUAaIIbI
JUIsl YCTHOT'O OTIpoca
(pazmen 5.1.1););
THUIIOBBIE TECTOBBIC
3aaHus (paszen
5.2.2)

IIK-3.2. Cnocoben
U3y4aTh PEaKLIUOH-
HYIO CIIOCOOHOCTD
HEOPraHUYECKHX CO-
eIUHEHUH ¢ IprMe-
HEHUEM THUIIOBBIX
IKCTIEPUMEHTAIBHBIX
U pacuETHBIX METO-
JI0B

3HaTB:  XapaKTEPUCTUKH
BIUSIONINE Ha PEaKIHOH-
HYIO CIIOCOOHOCTh XUMHYe-
CKUX COCIMHEHUI

YmMmern: IlpoBomuts rpa-
IYUPOBKY CPEACTB H3Me-
PEHHI{; CTPOUTH TPALyHpO-
BOYHBIE KPHUBBIE (TaOIUIIbI)
Banagers: ucnonp30BaHUs
KOMITBIOTEPHBIX MTPOTPAMM
U JKCIIEPUMEHTAIILHBIX Me-
TOJIOB JUISl IOCTPOCHUS XH-
MUYECKUX M CTEePEOXUMHU-
yeckux (opMmyn coeauHe-
HUHW U APYTUX BUJOB UILIIO-
CTPaTUBHOTO MaTepuaa.

OreHOUHBIE MaTepH-
abl ISl CaMOCTOSI-
TENbHOM paboTHI (TH-
MOBBIE 3a/1a4Mpa3e
5.1.2.);TunoBkIe ore-
HOYHBIC MAaTEPUAIIBI
JUIsl YCTHOT'O OTIpoca
(pazmen 5.1.1););
THUIIOBBIE TECTOBBIC
3amaHus (pa3aen
5.2.2)




IK-3.3. Cnoco6en 3HATB: TEXHOJOTHUS Mpou3- | OLUCHOUHBIC MaTepH-
BBIOpATh ONMTUMAJTh- BOJCTBA HEOPraHMUecKux | - ot /WA camoctost

o . TENBHOH paboTHI (TH-
HbIN ME€TO CUHTE3a COCTMHCHUH; OGOPYZ[OBa-

IOBBIE 3a/[@9UPA3LE]
HCOPraHWICCKUX CO- | yye aGoparopuu U npaBu- | 5.1.2.);Tumosbie oue-
€MHEHUN U METOIU-

Ja ero 3KCHHyaTaHI/H/I HOYHBIC MaTCpHaJIbl
Ky 00pa0oTKu 10y |y oy . NOATOTABIMBATD | (oo s g pot
YEHHBIX PE3YJIbTaTOB (paspen 5.1.1));

HCXOOHOC CBhIPbC, OCHOB- | TUIIOBBIE TECTOBbIE
HBIE M BCIOMOTATENIbHBIC | 3aIaHusA (pasyen
MaTepualibl ¢ y4eTOM Tpe- 522)
OoBaHMIi OXpaHbl TPy
Baagerb: TexHoJIOrHAMH
OLICHKH HAay4HO-
IIPaKTUYECKOW 3HAYUMOCTH
BBIOPAHHOTO METO/1a CUHTE-
3a HEOPraHUYECKUX COEIN-
HEHHI

7. YueOHO-MeTOANYECKOe o0ecredeHue TUCIMILINHBI
7.1. HopMaTUBHO-3aKOHOAATEIbHbIE AKTHI

[Tpuka3z Muno6prayku Poccun ot 12.03.2015 N 210 "O6 yrBepxkaenun deaepaabHOTO rocyaap-
CTBEHHOTO 00pa3oBaTEIbHOTO CTaHJApTa BBICIIETO OOpa30BaHHS MO HAIPABJICHHUIO MOATOTOBKH
04.03.01 Xumus (ypoBeHb OakanaBpuata)" (3aperucrpupoBano B Munrocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

®denepanpubiii 3ak0H "OO0 o0pazoBanuu B Poccmiickoit ®denepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc_LAW_ 140174/

7.2. OcHOBHaA JIUTEpaTypa

3arpannuk P., [lonak P. OcHoBbl kBaHTOBOM Xumuu. M.: Mup, 1979. 504 c.

Menémmnaa A.M. Kypc KBaHTOBO# MEXaHUKH JJIs XUMUKOB: Yueb.nmocodue. 2-¢ u3jl., nepepad. u
nmon. M.: Beicr. mk., 1980. 215 c.

Menémuna A.M. Kypc kBanToBOii xumun: Yueb.nmocobue. Boponex: U3n-Bo Boponex.yHn-ta,
1981. -198 c.

Munkun B.U., Cumkun B.41., Munsie P.M. Teopus ctpoenust monekyn. M.: Beicur. mik., 1979.
407 c.

Munkus B.U., Cumkun b.5., Munses P.M. Teopus ctpoenus mosuexyn /Cepust «YueOHUKU U
yueOHble mocobus»to Poctos-Ha-/lony: «®enukc» 1997. 560 c.

Coxkonos A.A., Tepaos .M., XKykosckuit B.Y. KBantoBas mexanuka. M.: Hayka, 1979. 6 c.
CrenanoB H.®. KBanToBas MexaHuka U KBaHTOBast MexaHuka. —M.: Mup, 2001, - 519 c.

@unappu P. KBanrosas mexanuka. M.: Mup, 1985. 472 c.


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

10.

11.

10.
11.

12.

13.

14.

15.

16.
17.

du3nyecKue METO bl UCCICAOBAHNS HEOPTAaHMUECKUX BEIECTB: YueOHOe mocobdue s CTyACH-
TOB BeICIIUX yueOHbIX 3aBeaeHuii / [T.I'. banmudesa u ap.].- mox pea. A.b. Hukonbckoro, M.: U3-
JaTeNIbCKUU LEHTp «akaaemusi», 2006.- 448 c.

[ITabanoB O.M. MaremaTtnuecKkue Havajaa KBAHTOBOM XUMHU. YUeOHOE OCOOUE I XUMHYE-
CKHX CIeIuaIbHOCTeH By30B.- 330 c.

Amumupckuii K.b., Auumupckuii B.K. Xumunueckas cs3p. Kues: Bumanik., 1975. 304 c.

7.3. JlonoiHUTEILHAS JTUTEpPaTypa

Abapenkos U.B., bparues B.®., Tynyo A.B. Hauana kBantoBoil xumun. YueOHoe nocodue. M.:
Brercmr.ik., 1989. 303 c.

banamos B.B., lonmnaoB B.K. Kypc kBantoBoii mexanuku. M.: U31-Bo Mock. yH-Ta, 1982. 280 c.
bepcykep N.b. DnekTpoHHOE CTpOeHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COeMHEHU: BBeienme B
teoputo. 3-e u3a. JI.: Xumus, 1986. 288 c.

bonotun A.B., CrennanoB H.®. Teopus rpynn u ee npuMeHEHUE B KBAHTOBON MEXaHHUKE MOJIEKYJI.
M.: U3n-Bo Mock. yH-Ta, 1973. 227 c.

Heit K., Cenbun /I. Teopernueckas Heopranudeckast Xumus. 3-e uzz. M.: Xumus, 1976. 568 c.
Iwroap M., Jloreptu P. Teopust BO3MYIIIEHHBIX MOJIEKYJISIPHBIX OpOUTAICH B OPraHNIECKON XH-
muu. M.: Mup, 1977. 695 c.

Kunomupos I'.M., baratypesan A.A., AGpornn A.U. Ilpukinaanas kBaHTOBas MexaHUKa. — M. :
Xumus, 1979 — 295 c.

Knapk T. Komnerotepnas xumusi. M.: Mup, 1990. 381 c.

Kpacunos K.C. MoJiekysbl 1 XuMHU4eCKast CBs3b: YueO.nmocobue. 2-¢ u3a. M.: Beicmr. mik., 1984.
275 c.

Mapenn Ix., Kertn C., Tennep bx. Xumuueckas cBs3b. - M: Mup,1980. — 386 c.

Munkus B.W., Cumkun b.4., MunsieB P.M. KBanroBasi MexaHukapraHuueckux coeuHeHuii. Me-
XaHU3MbI peakiui. M.: Xumus. 1986. 248 c.

[Tupcon P. ITpaBuiia cumMeTpun B XUMUYECKHUX peakiuax. M.: Mup, 1979. 592 c.

Canem JI. DnexTpoHsl B xuMudeckux peakuusax. M.: Mup, 1985. 285 c.

Cumxun b.4., Knenkuit MLE., I'myxoBue M.H. 3agaun no kBaHTOBO#M T€Oopuu MoJIeKy1. POCTOB-
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7.4.Ilepuoandeckue U3JaHUs
1. XKypHan HeopraHM4ecKoi XuMuu

2. XKypnan «Heopranuueckrne MaTepuabhy

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

7.5.1nTepHer — pecypchbl
http://www.gchem.ru/lectures/

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

HNHuTepHeT-pecypcsl

[Mpu w3yuenun mucuuiuinHbl «KBaHTOBas MexaHWKay, oOydarompecs 00e
(ymaneHHBIH TOCTYIT) K pecypcam:

—  o0wue ungopmayuoHHbvle, CHPACOUHDIE U NOUCKOBDLE:

1. CnpaBounas nmpaBoBas cucreMa «['apant». URL: http://www.garant.ru.

2. Crnpasounas mpaBoBas cuctema «Koncynprant [lmocy. URL: http://lwww

CIICYCHBI OOCTYIIOM

. consultant.ru

Nen/m | Haumeno- Kparkas xapakrepu- Anpec caiita Haumeno- YcaoBus
BaHHe JJIeK- CTHKA BaHWe Opra- | jocrymna
TPOHHOT'0 HU3AIUH-
pecypca BJIQJIEJIbIIA;
PEKBHU3HUTHI
JIOTOBOpa
1. OB/ PI'B | DieKkTpoHHbIE BEPCHU http://www.dis | ®I'BY «Poc- | ABtopmuzo-
885898 nosnHbix TeK- s.rsl.ru cuiickas roc- | BaHHBIA JO-
CTOB AvicCepTaumii u asTope- y/IapCTBCH- CTyn U3
tepatos 13 orna Poccuii- Has Ou6IMO- | GUONHOTEKH
CKOM IOCYAapCTBCHHOU teka» (PI'B) | (k. 112-113)
OoubIroTEeKH
Horosop
Ne095/04/001
1
oT
05.02.2023 .
2. «Web of | ApropurerHasimonurema- | http://www.isik | Kommanust | Hocrtyn mo
Science» | THueckas pedepaTuBHO- nowledge.com/ Thomson IP-anpecam
(WOS) oubnrorpaduyeckas u Reuters KbI'y
HayKoMeTpuueckas 6aza CyO0iuueH-
JTAHHBIX, B KOTOPOU MH- 3HOHHBIN
JEKCUPYIOTCs okoo 12,5 JA0TOBOP



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/

TBIC. ’KYPHAJIOB

NeWo0S/558

oT
02.04.2018 1.

Sciverse PedepaTtnBHaa n aHanu- N3narens- Hoctym o
Scopusuzna- | Tmyeckaa 6asa AaHHbIX, http://www.sco | crtBo «Else- IP-anpecam
TEIbCTBA copeprKallas pus.com vier. Hayka u KBI'y

«Onb3eBHp. 21.000 peLeH3u- TEXHOJIOTHNY
Hayka u Tex- DYEMbIX KYPHA/OB; KonTpakr
HOJIOTHUH 100.000 KHUT; 370 KHMsK- Ne7E/223 ot
HbI cepuii (NpogonKato- 01.02.2023 .
LLMXCA U3OAHUN);
6,8 M/TH. AOKNaa0B
13 TPYyA0B KOHbEepeHL M
Hayunass | Dnektponnas oubnmuoteka | http://elibrary.r | OOO «H3by» | TlomHsrit
3JIEKTPOH- | HAYYHBIX MyOIMKAIIHH - u JOCTYII
Hast 0M0JIMO- | TOJTHOTEKCTOBBIE BEPCUU
Teka (HIB | oxono 4000 nHOCTpaHHBIX
POON) 1 3900 oTeyecTBEHHBIX
Hay4YHBIX )KYPHAJIOB, pe-
¢bepatel mybnukanuii 20
TBICSIY KYPHAJIOB, a TAKIKE
onmcanus 1,5 muH. 3apy-
OCKHBIX M POCCUUCKHIX
JIMCCepTALUH.
2800 poccuickux XypHa-
JIOB Ha 0€3BO3ME3THOMI
OCHOBE
Bazananunbix | Hanmonanenas uagopma- | http://elibrary.r | OOO «H2b» | Aptopmuzo-
Sciencelndex | mnoHHO-aHAIIMUTHYECKAS u JIuueH3noH- | BaHHBIN J1O-
(PAHILI) CHUCTEMA, aKKYMYJIUPYIO- HBIW IOTOBOP CTYIIL.
mas 0oxee 6 MUJLUIMOHOB Sciencelndex | ITo3Boxser
MyOJUKAIMH POCCUICKUX NeSIO- TOIIOJIHATH
aBTOPOB, a TaKke HHPOP- 741/2023 U YTOYHSTh
MaIui 00 UX ITUTHPOBA- 15.03.2023 r. | cBeneHusa o
Hum 13 6osee 4500 poc- nmyoauka-
CHICKHX JKYPHAJIOB. USX y4e-
HBIX KBI'Y,
HUMEIOIIUX-
cs B PUHIL
IBC«Koncy | 13800 nsgaHuii no Bcem http://www.stu | OOO «Ilo- [TomHbIi
JbTAHT CTY- | 061aCTAM 3HAHWIA, BKAIO- dmedlib.ru JUTEXpE- noctyi (pe-
JAEHTa» yaeT 6onee yem 12000 http://www.me cype» THCTpaIus
yuebHMKoB 1 yuebHbix no- | dcollegelib.ru | (r.Mocksa) o IP-
co6uit ans BO u CMO, 864 Horosop ajpecam
HaMMeHOBAHWI }KypHaNoB Ne138CJ1/01- KBI'Y)
1 917 moHorpadwmi. 2023
Or
13.02.2023 r.
IBC OnextpoHHbieBepcuu kauT | https://e.lanboo | OO0 «3BC [TonHbIi
«JIaHb» BEAVIIUX U30ATEIHbCTB k.com/ JIAHb» (r. Joctyi (pe-
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http://elibrary.ru/
http://elibrary.ru/
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http://www.medcollegelib.ru/
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y4eOHOM U HAyYHOU JIUTE- CaHnkr- TUCTpaLHs
paTtypsl (B TOM YUCIIE YHU- [TeTepOypr) o IP-
BEPCUTETCKUX M3/1a- Jdorosop aapecam
TEJNbCTB), TAK U 3JIEKTPOH- Ne3E/223 KBI'Y)
HBIC BEPCUU TIEPUOIUYe- oT
CKUX M3/IaHUH 1O pa3iany- 01.02.2023 r.
HBIM 00JIaCTSIM 3HAHUM.
8. Hamwuo- Ob6beanHEHHbIV aNekK- https://H36.pdp | ®I'BY «Poc- | Hocrym ¢
HaJIbHasA TPOHHbIN KaTanor ¢poHA0B CHICKas roc- BJICKTPOH-
JIEKTPOH- | poccuickmx bubaunorek, YAapCTBEH- HOTO 1H-
Hast OMOIMO- | conepskalmit Hasg OMOJIMO- | TaJbHOTrO
Teka PI'B | 4331542 3NEKTPOHHbIX TeKa» 3ana ouo-
NOKYMeHTOB 06pa3oBa- JTAOTCKH
KBIr'y
Te/IbHOr0 W Hay4YHOro Xa-
paKTepa No PasINYHbLIM
OTPac/IAM 3HaHUI
9. | IBC «Aii- | 107831 mybnukanuii, B http://iprbooks | OOO «Aii [TosHBIH
Mudpoyke» | 1.u.: 19071 — yueOHBIX HU3- hop.ru/ [Tu Op Me- | moctym (pe-
JnaHui, 6746 — Hay4HBIX A TUCTpaLUs
n3nannil, 700 KOJIeKIni, (r. CaparoB) 1o [P-
343 xypnaia BAK, 2085 orosop aapecam
ayIUOW3IaHHM. Ne4839/19 KBI'Y)
oT
01.02.2023 r.
10.| Mexnyna- | [{udposas uneHtrduka- http://Crossref. HIT ABTOpH30-
poanasi cu- | must 00sexToB (DOI) com «HDUKOH» | BaHHBI 10-
crema 0uo- Horosop CcTyn
auorpadu- NeCRNA-
YeCKHMX CChI- 1060-19ot
a0k Crossref 07.05.2023 r.
11.| Polpred.com | O630p CMU Poccun u http://polpred.c 000 Joctyn mo
. HoBoctH. | 3apy0exbs. [lomHbie Tek- om «ITommpen IP-anpecam
0O030p cThl + a”HanuTukaus 600 CIIPaBOYHMU- KbI'Y
CMM. Poc- | uzmanuii o 53 orpacisim KW
cusl U 3apy-
0exxbe
12.| TIpesuaent- | Bonee 500 000 snektpoH- | http://www.prli | ®I'BY «IIpe- | ABTopuso-
cKas 0uo- HbIX JOKYMEHTOB MO UCTO- b.ru 3UCHTCKAsI | BaHHBINU J10-
JHOTEKAa UM. | pyy OTeyecTBa, POCCHIA- oubnMoTeKa CTYII U3
B.H. Eab- | cxoii rocygapcrserHocTy, um. b.H. OubaMoTEKH
HMHA DPYCCKOMY A3bIKY U NpaBy Enpumna (T. (ayn.
CaHkr- No214)
[TetepOypr)

K COBPDEMEHHBIM npod)eccuonaﬂbubm bOazam oanunwlx:

Nature

OmuH ©3 caMbIX CTapblX U aBTOPHUTET-
HBIX 00IIIeHaYYHbIX KypHanoB. [lyGmukyer

HUCCICIOBaHMs, IMOCBSIIEHHBIE IIAPOKOMY

Hoctyn ¢cBoOOAHBIIT



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

SpringerMaterials

JKypHans!l n3arennb-
cTBa Annual
Reviews

JKypHaabsl n3nareis-
crea Oxford
University Press

Iludposoii apxus
JKYPHAJIOB MU3/1aTENb-
crBa Roval Society

of Chemistry

ITarenTHas Oaza
USPTO

www.nature.com

KPYT'y BOIIPOCOB, B OCHOBHOM €CTECTBEHHO-
HayuyHoil Tematuku. C 2005 ronma xypHai
MyOJIMKYeT MOJIKACThI, T/Ie BKpaTLe 00CYyXK-
JTAIOTCSl TOCTH)KEHUSI HAyKU U MyOJMKaluu
3a TIOCJICIHIOO HEJIEIIO — JIBE.

Springer Materials — 3To camas nonnas 6a3a
JaHHBbIX, OIIMChIBArOIIaA CBOMCTBa U Xapak-
TEPUCTHKHN MaTepuanoB. OHa aKKyMyJIUpyeT
I/IH(bOpMaIII/IIO U3 TakKuX JUCHUIIIINH, KaK
MaTepuaioBeieHue, Gu3nKa, PU3nYecKas u

archive.neicon.ru

Pecypc nocrynen
no IP-agpecam TVY-
CVPa

materials.springer.c

HEOpraHn4deckasd XuMHsd, MAIIUMHOCTPOCHUC om

U JIp.

SBnsieTrcss HEKOMMEpPUYECKUM  aKajJeMuye-
CKUM M3aTeIbCTBOM, I€YATAIOIIUM OKOJIO
40 cepuii (KypHaJIOB, €KETOJHUKOB), MyO-
JUKYIOIKUX KpYIHbIE OO30pHBIE CTaTbU O
JOCTUXKEHUSIX B 0O0JIaCTH E€CTECTBEHHBIX U
COLIMANIbHBIX HayK. bosiee MONOBUHBI U3
3TUX KYPHAJIOB HMMEIOT BBICOYAWIINNA YpO-
BEHb LUTUPOBAHUS o mmakr-
¢daktop (Science Citation Index), 3anmmas
MepBbIE MECTa B CBOUX KaTErOPUAX HAYK.

OT0 MoNHOTEKCTOBas 0a3a JAaHHBIX )KypHa-
JoB u3natenberBa Okchopackoro yHHUBEp-
cuteta. Pecypc aHIJIOS3BIYHBIN, COAEPKHUT
MaTepuagbl MO OOIIECTBEHHBIM U T'yMaHH-
TapHbIM, E€CTECTBEHHBIM U TEXHHYECKUM
HaykaMm, MHGOpMaTuKe, MEIUIIMHE, 3ApaBo-
OXPaHEHHUIO U JIp.

XKypuaner Royal Society of Chemistry —
ABTOPUTETHBIC HAYYHBIC M3JAHUS, YTO TOJI-
TBEPI)KIACTCS MX BBICOKUMH ITOKA3aTEISIMU B
Journal Citation Reports. B xkareropuu
«Xumus. MylnbTHIUCIUTUTMHAPHBIE HCCIIe-
JIOBaHUSD) CPEIH MEPBBIX 1m0 paHry 20 xyp-
HaoB 6 wm3parores  Royal Society of
Chemistry. Bce apyrue u3garenbcTBa npe-
CTaBJICHbl MEHBIIMM KOJIMYECTBOM >KypHa-
708 B Ton-20.

Ot 6a3bl JaHHBIX NIpeHa3HAuYeHbl I UC-
NOJIb30BaHMUS IIUPOKOW myOnukoi. M3-3a
OrpaHU4YeHu 000pYyAOBaHUS U MPOMYCKHOM
CMOCOOHOCTH OHM HE IpeJHa3HaueHbl JUIs
MaccoBOTr0 CKauMBaHUS JAHHBIX
USPTO. [l mosyuyeHHs! JTOTOIHUTEIBHOM
uHpopmaiuu 00 OOBEMHBIX  JITAHHBIX
USPTO, nocerute crpaHully DIEKTPOHHBIE
IOPOAYKTHI IAHHBIX.

archive.neicon.ru

archive.neicon.ru

pubs.rsc.org

patft.uspto.gov
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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://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
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http://materials.springer.com/
http://materials.springer.com/
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7.6. Meroauyeckne yKa3aHus 10 NPOBEJCHUI0 PA3JIMYHbIX Y4eOHBIX 3aHATHH U ca-
MOCTOAATEIbHON PadO0ThI

VYuebnas pabota no aucuumimHe KBaHTOBasi MEXaHUKACOCTOUT M3 KOHTAKTHOM pabOTHI (JIEKIIHH,
MPAKTUYECKHUE 3aHATHS) U CAaMOCTOATENBbHOM paboThl. COOTHOIIEHHE JEKIIMOHHBIX, CEMUHAPCKHUX, J1a00-
pPaTOpPHBIX M MPAKTUYECKUX 3aHATHH K OOIIEeMy KOJMYECTBY YacOB COOTBETCTBYET y4eOHOMY ILIaHY
Hanpasnenus 04.03.01 — Xuwmust, npoduins «IIpoduns «Heoprannyeckas XumMusi 1 XUMHsI KOOPAWHAIIH-
OHHBIX COEIUHEHUI», «XHUMHUS OKpYXKAIOUIEH Ccpelbl, XUMUYECKasi dKCIEepTHU3a U dKoJoruyeckas Oes-
OMACHOCTb.

JUJ1g TOArOTOBKHM K IMPAKTHUUYECKUM 3aHITHSIM HEOOXOJIMMO PAacCMOTPETh KOHTPOJIbHBIE BOIPOCHI,
IIpU HEOOXOUMOCTH OOpaTUTHCS K PEKOMEHIyEMOM JINTEPATypeE, 3alucaTh HEMOHATHbIE MOMEHTHI B BO-
Mpocax JUisl YSICHEHUS! MX Ha MPEJCTOALIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvl «Keanmoeaa mexanuxka» ons 00y-

yarouwuxca

enp xkypca «KBaHTOBAsI MEXAaHUKA» - SBJISIETCA (OPMHUPOBATH U PACKPHITH CMBICIBI OCHOBHBIX 3aKO-
HOB W 3HAHWUH Y CTYACHTOB B O6J'IaCTI/I KBaHTOBOI XUMUHU, HAYYUTH CTYJACHTOB BUJICTH OGHaCTI/I IMIPUMCHECHUEC STUX
3aKOHOB U 3HaHI/II71, IMOHHUMAaTh UX MPHUHIUITNAJIbHBIC BO3SMOKHOCTH ITPH PCIICHUNW KOHKPETHBIX 3a7a4.

[Ipuctymast K U3y4eHHUIO AUCIUIUIMHBI, 00yJaronieMycss He00X0IMMO 03HAKOMHUTHCS C TEMaTHYe-
CKUM TUTAHOM 3aHSITUH, CIUCKOM PEKOMEHJIOBAaHHOW y4eOHOU nmteparypbl. CiaeayeT ysCHUTH MOCTeN0-
BaTEJIbHOCTh BBHITTOJTHECHUS! WHIMBUIYAJIbHBIX YU€OHBIX 3aJaHH, 3aHECTH B CBOIO Pab0UyI0 TETPalb TEMbI
Y CPOKH MPOBEJCHUSI CEMHUHAPOB, HAMMCAHUs YI€OHBIX U TBOpUECKUX padoT. [lpu n3ydeHnn nucuumim-
HBI 00yJaronuecs BBITIOJHSIOT CIASAYIONINE 3a/IaHUs: U3Y9al0T PeKOMEHOBAaHHYIO YUeOHYIO U HAYIHYIO
JTUTEpaTypy; MUITYT KOHTPOJIbHBIE PAOOTHI, TOTOBST JOKJIAILI U COOOIICHHS K MPAKTUUECKUM 3aHSATHSM;
BBITIOJIHSAIOT CAMOCTOSITETIbHBIE TBOpUYECKHE PabOThI, YUaCTBYIOT B BBIIIOJIHEHUU MPAKTUYECKUX 3aJaHUM.
YpoBeHb U TITyOMHa YCBOCHHS IUCHUIUIMHBI 3aBUCST OT aKTUBHOM M CHUCTEMAaTUYECKOM paboThl Ha JIEK-
LUSIX, U3YYECHHS] PEKOMEHOBAaHHOM JIMTEPATYpPhl, BHIITOJHEHUS! KOHTPOJIbHBIX MUCbMEHHBIX 3aJaHUI

Kypc u3yuaercs Ha JeKnusx, CEMHUHaApax, M MPU CAMOCTOSATEILHON W WHIUBUIyaTbHOU paboTe
oOyuatontuxca. OOyyaromuiics A MOJIHOTO OCBOGHMSI MaTepuaja JOJDKEH He MpPOMYCKaTh 3aHATUS U
aKTUBHO Y4acTBOBATh B yueOHOM mponiecce. st MakcuManbHOU 3(h(PEKTUBHOCTH U3ydeHUST HEOOXOIMMO
MTOCTOSIHHO BECTH KOHCIEKT JIEKLUH, 3HaTh PEKOMEHAYEMYIO IpernoaBaTesieM JIMTepaTypy, MO3BOJISIO-
IIYIO JOTIOJIHUTH 3HAHUS U JIy4llIe MOJrOTOBUTHCS K CEMUHAPCKUM 3aHSATHUSM.

B cootBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXAYI0 TEMY BBIIEICHO HEOOXOIMMOE KOJIMYECTBO Ya-
COB MPAKTHYECKHUX 3aHATHI, KOTOPbIE MPOBOJSATCS B COOTBETCTBUU C BONPOCAMHU, PEKOMEHIOBAHHBIMU K
W3YYEHHUIO MO ompesesieHHbIM TeMaM. OOydaromuecs JODKHBI PEryAsSpHO TOTOBUTHCS K CEMHHAPCKUM
3aHATHUSM U y4aCTBOBATh B 00CYXI€HUHU BOMPOCOB. [Ipy MOAroTOBKE K 3aHATUSM CIIEAYET PYKOBOJCTBO-
BaTbCA KOHCIIEKTOM JICKIIMH W PEKOMEHJIOBAaHHOW JUTepaTypoil. TeMaTHdecKkuil MiaH TUCIUILIUHBI,
y4eOHO-METOIMYECKUE MaTEpUabl, a TAK)KE CIIMCOK PEKOMEHIOBAaHHOW JTUTEepaTyphbl MPUBEICHHBI B pabo-
4yel mporpamme

Memoouueckue pekomenoayuu npu padoome HA0 KOHCNEKMOM 60 6peMs NPOBEOEHUA JIEKUUU

B mporecce MEKIIMOHHBIX 3aHATUN 1€1€CO00Pa3HO KOHCIEKTUPOBATh y4eOHbIN matepuan. [lis
3TOTO MCTIONB3YIOTCS O0IIKe U YTBEPAUBIINECS B MPAKTUKE MPABUJIA, U PUEMbI KOHCIIEKTUPOBAHUS JICK-
AH:

KoncnektupoBanue JeKIUil BeleTCsd B CHEUUAIbHO OTBEACHHOM JUIsl 3TOTO TETPaIH, KaxKIbIi
JIUCT KOTOPOM JOJKEH UMETH MOJIs, Ha KOTOPBIX JENAlTCs MOMETKH U3 PEKOMEHIOBAaHHOM JIUTEpaTyphl,
JOTIOJTHSIFOIINE MaTepHall MPOCIYIIaHHOM JIEKIMU, a TakkKe MOJYePKUBAIOIINE O0COOYI0 Ba)XKHOCTh TEX
WJIY UHBIX TEOPETUUYECKUX MOJIOKEHUH.

[lenecooOpa3HOo 3amuchIBaTh TEMY U IJIaH JEKIUH, PEKOMEHIYEeMYIO IUTEPATypy K TeMe. 3amucu
pa3zienoB JEKIUH JOJLKHBI UMETh 3arojOBKH, MOA3aroJIOBKH, KpacHble CTpOKHU. JlJis BbleNeHUs pasjie-
JIOB, BBIBOJIOB, OTPEICTICHII, OCHOBHBIX HUJEH MOXHO MCIOJB30BaTh IIBETHBIC KapaHIalk U (aoMacTe-

PBIL



Ha3BanHble B JIGKIMHU CCHUIKM Ha MEPBOMCTOYHMUKU HAJO MOMETUTHh HA MOJSAX, YTOOBI MPU CaMo-
CTOSATENIbHOW paboTe HAWTHU M BIUCATh MX. B KOHCHEKTE JOCIOBHO 3alUCHIBAIOTCS OMpPEACNICHHS MOHS-
T, KaTeropuii  3akoHOB. OcCTaJbHOE TOHKHO OBITH 3aIMCAHO CBOMMH CIIOBaMH.

Kaxnomy cTyneHTy Heo0Xo1umMo BeIpabOTaTh U UCIIOIB30BATh JOMYCTHUMBIE COKpAIIEHUsI Haubo-
Jiee paclpOCTPaHEHHBIX TEPMUHOB U IIOHATHM.

Memoouueckue pekomeHoauuu no nOO20MOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuyeckue (ceMUHApPCKUE) 3aHATHS — COCTaBHAs 4acTh y4eOHOTO mporecca, Tpynmnosas Gop-
Ma 3aHATUN NPU aKTUBHOM YYacTUU CTYAEHTOB. lIpakTuueckue 3aHATHS CIOCOOCTBYIOT YIIIyOJIEHHOMY
M3YyYEHHIO HanboJiee CI0KHBIX MPOOJIEM HAyKH M CIIY)KaT OCHOBHOU (hOPMOI MOJIBEACHUSI HTOTOB CaMO-
CTOSTENILHOW paboThl oOydarommxcs. Llenbio mpakTH4ecKuX 3aHATHHA SBISIETCS YIITyOJICHHE M 3aKperie-
HHUEC TCOPECTUUCCKUX 3HaHHI>i, MOJIYYCHHBIX 06y‘~IaIOIlII/IMI/IC$[ Ha JICKOUAX U B IPOLECCE CaMOCTOATCIBHOI'O
M3yYeHHs y4eOHOTO Marepuaia, a, CleJ0BaTelbHO, (DOPMHpPOBAHWE y HHUX OIPEACICHHBIX YMEHUU W
HAaBBIKOB.

B X0J€ MOATOTOBKHU K CCMHUHAPCKOMY 3aHATHUIO HGO6XO)II/IMO MMpOYNUTATh KOHCIICKT JICKUOWU, U3Y-
YUTb OCHOBHYIO JIUTCPATYPYy, O3HAKOMHTLCA C HOHOHHHTCHBHOﬁ HHTGp&TypOfI, BBIIIOJTHHUTH BBIJTAHHBIC
Mpero/iaBaTesieM MPaKTUIeCKue 3adanus. [Ipu 3ToM ydecTh peKOMEHJAINH TIperoaBaTeliss u TpedboBa-
HHUA TpOTpaMMBI. I[Opa6aTI>IBaTI> CBOH KOHCIIEKT JICKIOHH, J€jiad B HEM COOTBCTCTBYIOIIUE 3aIIMCH U3 JIU-
TepaTyphl.

KemarenbHo IIprU MOATOTOBKEC K HNPAKTHYCCKHUM 3aHATHAM IO AUCHUILIMHE OJHOBPEMCHHO HC-
ITOJIb30BaTh HECKOJIBKO UCTOYHUKOB, paCKPbIBAIOIINX 3aJaHHBIC BOITPOCHI.

Ha mpakTudeckux 3aHATHIX 00YJaroIIuecs y9aTcs TPaMOTHO M3J1arath MpoOIieMbl, CBOOOIHO BBI-
CKa3bIBaTh CBOU MBICIH M CYXICHHS, paCCMaTPHUBAIOT CUTYAIlMH, CITIOCOOCTBYIOIINE Pa3BUTHIO mpodec-
CHOHAJIBbHON KOMIIETEHTHOCTH. CHeJIyeT HUMCThb B BUAY, YTO MOATOTOBKA K IMPAKTUYCCKOMY 3aHATHIO 3a-
BHCHUT OT ()OPMBI, MECTa IPOBEACHUSI CEMUHApa, KOHKPETHBIX 3aJaHUN M MOPYYCHUH. DTO MOXKET OBITH
HaIlMCcaHue JOKIaaa, dcce, pedepara (¢ MoCIeTYIONUM UX 00CYKICHUEM ), KOJUIOKBHYM.

Memoouueckue pekomeHOauUU RO OPZAHUZAUUU CAMOCHOAMENbHOU PAGOmbl

CamocrosTenbHas paboTa 0Oy4arOIIMXCs - COCO0 aKTUBHOTO, IIEJICHANPABICHHOTO MPUOOpeTe-
HUS CTYICHTOM HOBBIX ISl HETO 3HAHWK M YMEHUU 0€3 HEMOCPEICTBEHHOTO YYacTHsl B 3TOM Ipolecca
npernoaaBateineil. [IoBbIIIeHHE PO CAMOCTOSITEIILHON PabOThI OOYYAIONIMXCS TIPH MPOBEICHUN Pa3JIny-
HBIX BHJIOB YUCOHBIX 3aHSATHH MPEIIOIaracr:

—  ONTHMH3AIUIO METOJIOB OOy4eHUs, BHEJPEHUE B YUCOHBIN MPOIECC HOBBIX TEXHOJIOTUH 00Y-
YEHUs1, MOBBIAIONINX TPOU3BOIUTEIHLHOCTh TPY/Ia MPEToIaBaTelisi, akTHBHOE UCIIOJIb30BaHue NH(popMa-
IIUOHHBIX TEXHOJIOTUH, MMO3BOJISIONIMX O0YydYaIOMIeMycsi B YIOOHOE Ui HEro BPEeMs OCBaWBaTh YUCOHBIH

MaTcpuall;
— IDHUPOKOC BHCAPCHUEC KOMIIBIOTCPU3UPOBAHHOI'O TCCTUPOBAHUA,

- COBCPHICHCTBOBAHUC MCTOAMKH ITPOBCACHUA IIPAKTUK KU HaquO'HCCHeHOBaTeHBCKOﬁ pa6OTLI
o6yqa10mnxc;l, IMMOCKOJIBKY UMCHHO 3THU BU/IbI y‘le6H0ﬁ pa6OTBI B IICPBYIO OUCPCb I'OTOBAT o6y11a10u114x—
CA K CaMOCTOATCIIbHOMY BBITIOJTHCHUIO HpO(I)eCCI/IOHaJ'ILHLIX 3aaay,

—  MOACpHHU3AIHUIO CUCTCMBbI KYPCOBOI'0O M JUINIOMHOT'O IPOCKTUPOBAHUSA, KOTOPAsA HOJIKHA I10-
BbIIIATB POJIb CTYACHTA B Hoz[60pe Marepuraia, IONuCKe HYTeﬁ peuIcHud 3aaa4.

CamocrosTenbHas paboTa NMPUBOJUT CTYJACHTA K MOJYYEHHUIO HOBOTO 3HAHMS, YIOPSIOUYCHHUIO U
yrIIyOJIeHHUI0 MMEIOLITUXCS 3HaHUH, (OPMHUPOBAHUIO Yy HETO NMpOo(ecCHOHaNbHBIX HaBBIKOB U yMeHuil. Ca-
MOCTOSITeNIbHAsA padoTa BBIMIOTHAET Psi GYHKIUIL:

—  Pa3BHUBAIOLIYIO;



—  uH(pOPMAIMOHHO-00Yy4aIOUTYI0;

—  OPHUEHTUPYIOLLYIO U CTUMYJIUPYIOIIYIO;
- BOCIIMTBHIBAIOII YO,

—  HCCIEeIOBATEIbCKYIO.

B pamkax Kypca BBITIOJIHSIOTCS CIICAYIOIINE BUIbI CAMOCTOSTEIBHON paboTh:
1. TlpopaboTka yaeOHOTO Marepuaia (10 KOHCIIEKTaM, y4eOHOM U HaAYydIHOU JIUTEepaType);

2. BrimonHeHHe pa3HOYPOBHEBBIX 33724 U 33J[aHUM;
3. Pabota c Tecramu 1 BOpocamMu JUTsl CaMOTTPOBEPKH;
4. BrlnogHeHUE UTOTOBOM KOHTPOJIBHOM pabOTHI.

CryneHTaM peKOMEHIyeTCsl C caMOro Hadajla OCBOEHUS Kypca paboTaTh € JIUTEpaTypoil U mpen-
JlaraeMbIMU 33JaHUSMH B OpMeE TIOArOTOBKH K OUEPETHOMY ayAUTOpHOMY 3aHATHIO. [Ipu sTOM akTyanu-
3UPYIOTCSI UMEIOIINECsS 3HaHUs, a TaKkXke co3jaercs 06a3a JJii YCBOEHHUS HOBOIO MaTepHalia, BOZHHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPbIE CTYJIEHT MOJIYYaeT B ayAUTOPUH.

Heob6xo1uMo 0OTMETUTH, UTO HEKOTOPBIE 3aJaHUs IJIsl CAMOCTOSTENBHON pabOThI MO KypCy UMEIOT
omnpeneneHuyo crienuduky. [Ipu ocBoeHUN Kypca CTYIGHT MOKET TOJIb30BaThCsl OMOIMOTEKOM BYy3a, KO-
TOpasi B MOJIHOM Mepe obecrieyeHa COOTBETCTBYIOIIECH JIUTEPATypoi. 3HAYUTENbHYIO MTOMOIIb B MOJIO-
TOBKE K OYEPETHOMY 3aHSATHIO MOXKET OKa3aTh UMEIOLIUICS B y4eOHO-METOAMYECKOM KOMIUIEKCE KpaT-
KM KOHCTIEKT JIeKIM. OH K€ MOKET HCIOJB30BaThCSA U JUISl 3aKPEIUICHUs MOJIYyYEHHOTO B ayJUTOPUU
Matepuana. CamocrosTenbHas paboTa CTyJEHTOB MPEIyCMOTpPEHa Yy4eOHBIM IJIAHOM M BBINOJHSETCA B
00s3aTeNbHOM MOPAIKE. 3adaHUs MPEIOKEHbI 0 KaXI0H U3ydaeMOol TeMe U MOTYT TOTOBUTbCS MHIU-
BUJIyaJbHO WM B rpyme. [Io Heo6X0IMMOCTH CTYA€HT MOXET oOpaniaThCs 3a KOHCYJIbTalluell K Mperno-
naBaTento. BelmosHeHue 3a1aHuii KOHTPOJIUPYETCS U OLIEHWBAETCS MPEToaBaTesIeM.

JlJis ycrienrHoro caMOCTOSATENBHOIO H3Yy4eHHsl MaTepuana CEroJHsl HCIOJb3YIOTCS pa3iHyHbIe
cpencTBa oOydeHus, cpeid KOTOPhIX 0c000€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJOTHU PAa3HOrO
YPOBHS M HalpaBJIEHHOCTH: 3JEKTPOHHbIE YUeOHUKU U KyPCHI JICKIIH, 6a3bl TECTOBBIX 3aJJaHUI U 3ajau.
DNEeKTPOHHBIM y4eOHUK MpeACTaBisieT cOO0W MPOrpaMMHOE CPENICTBO, MO3BOJISIONIEE MPEICTABUTD IS
M3YYEHHUS TEOPETHYECKU MaTepuas, OpraHu30BaTh alnpoOHpOBaHUE, TPEHAXK U CAMOCTOSITEIILHYIO TBOP-
4ecKyro paboTy, MOMOrarolee CTyIeHTaM U IPEernoAaBaTesio OLEeHUTh YPOBEHb 3HAHUI B ONpeIeTIeHHON
TeMaTuKe, a TaKkXke cojepikallee HEOOXOJUMYIO CHpPaBOYHYIO HH(POpPMAaIUI0. DJIEKTPOHHBIA yueOHUK
MOXKET MHTETPUPOBATh B c€0€ BO3ZMOKHOCTU PA3JIMYHBIX MEIarOrHYeCKUX MPOrpaMMHBIX CPEICTB: 00Y-
YarIIKUX MPOTPaMM, CIIPABOYHUKOB, Y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOMINX IPOrPaMM.

Jlyisg ycrenrHo opraHu3alii CaMOCTOATENbHONH pabOoThl BCe aKTHBHEE MPUMEHSIOTCS Pa3zHOoo0-
pasHble 0Opa3oBaTeNbHbIE peCypchl B ceTH MHTEpHET: CUCTEMBbI TECTUPOBAHUS M0 PA3TUYHBIM 00JIACTsIM,
BUPTYaJIbHbIE JIEKIIUU, JTA0OPATOPUH, MIPH STOM MOJB30BATENI0 JOCTATOYHO MMETh KOMIBIOTEpP M IO /I-
KItoueHne K MIHTepHeTy Ui TOro, 4ToObI CBS3aThCs C MPETOAaBaTeeM, PellaTh BEIYUCIUTENbHBIC 3a/1a-
YM U MOJydaTh 3HaHMs. Mcnonp3oBaHue ceTell yCHIUMBAET pPOJib CaMOCTOSTENbHON pabOThl CTy/EHTA U
MO3BOJISIET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOIUKY MPETo1aBaHusl.

CryneHT MOXKET IoJIydaTh BCE 3a/laHUsl U METOJNYECKUE yKa3aHUsS 4epe3 CEpBEp, UTO JAET eEMY
BO3MO’KHOCTh NPUBECTU B COOTBETCTBUE JIMUHBIE BO3MOXHOCTH ¢ HEOOXOJUMBIMM JUIsl BBITIOJHEHUS pa-
60T Tpyno3arparamu. CTyIeHT UMeeT BO3MO>KHOCTh BBINOJIHATH pabOTy IoMa WM B ayAUTOpUU. boib-
110€ BOCIIUTATEIbHOE U 00pa30BaTEeIbHOE 3HAYEHUE B CAMOCTOSTENIbHOM Y4eOHOM TPYJIE CTyIeHTa UMEeT
CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKAAaeT M MOAJICPKUBAET BHUMAaHUE M MHTEPEC, MOBBHIIIAET aKTHB-
HOCTb MAaMSTH U MBIIUICHUS, TI03BOJIET CTYAECHTY CBOCBPEMEHHO OOHAPYXHUTh M YCTPAHUTH JOIYIIEH-
HbIe OIIMOKM M HEIOCTAaTKU, OOBEKTUBHO OIPEICIUTh YPOBEHb CBOMX 3HAHUM, MPAKTHUECKUX YMEHUH.
Camoe JOCTymHOE U TPOCTOE CPEICTBO CAMOKOHTPOJISl C MpHUMEHEHHEeM HH(OPMAIMOHHO-



KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH - 3TO P TECTOB «on-line», KOTOpbIE MO3BOJISAIOT B PEXKHME PEATHHOTO
BPEMEHHU ONPEICTUTh CBOW YPOBEHb BIIAJICHUS MPEAMETHBIM MaT€pPHaJIOM, BBISIBUTH CBOU OIIMOKHU U T1O-
JyYUTh PEKOMEHAINU 10 CaMOCOBEPILIEHCTBOBAHHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoil

Bcio nutepatypy MOXHO pa3feluTh Ha y4eOHUKU U ydyeOHbIe TOCOOUs, OpUTHHAIbHBIE HayYHBIC
MOHOTpapHUECKHEe UCTOYHUKH, HAy9YHBbIC MyOIMKAMU B MIEPHOAMYECKON medyaTtu. 3 HUX MOKHO BbIzie-
JUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYeMYIO), AOMOJHHUTEIbHYIO W JHUTEPATypy Ul YrIIyOJICHHOTO
W3yUYEHHSI TUCIUTUTHHEL.

W3ydeHne TUCHUIUIMHBI CIEAYET HAUMHATh ¢ y4eOHMKa, TIOCKOJIbKY YUEOHUK — 3TO KHHUIa, B KOTO-
PO U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEACIECHHOMY IIPEAMETY B COOTBETCTBUU C LIEJISIMU U 3a-
JTagyamMu 00ydeHHsl, yCTAaHOBJICHHBIMH ITPOTPaMMOA.

[Ipu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCSI pPa3IMYHbIE BUAbI YTEHUS, U
KaXKIbI U3 HUX UCIIOJIb3YETCs Ha ONPEJIENIEHHBIX Tallax OCBOECHUS MaTepuara.

IIpeosapumenvbroe YTeHNE HANPABICHO Ha BBHISBJICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB U IOUCK
UX 3HAUYEHHUS B CIPAaBOYHOH JuTeparype. B yacTHOCTH, Mpu YTEHUH yKa3aHHOU JIUTEpaTypbl HEOOXOAUMO
MopOoOHENIITIM 00pa30M aHATU3UPOBATH TIOHSTHSL.

Ck603HOe umenue TIPEAINONIaraeT MPOUYTEHUE MaTepuana OT Hadaja A0 KoHIa. CKBO3HOE YTEHHue
JUTEPaTyphl U3 MPUBEIEHHOTO CIUCKA J1a€T BO3MOXHOCTh CTYJIEHTY C()OPMUPOBATh CBOJ OCHOBHBIX I10-
HATHHA U3 U3yd4aeMou 001acTi U CBOOOTHO BIAJAECTh UMH.

Buvibopounoe— Ha000pOT, UIMEET LIEbIO MOUCK U 0TOOp MaTepuaia. B paMkax JaHHOrO Kypca Bbl-
00pOYHOE YTeHHE, KaK CII0CO0 OCBOEHHUS COJIEpKaHus Kypca, JOHKHO UCIOIb30BaThCs MPU MOJITOTOBKE K
MPAKTUYECKUM 3aHATHSM 110 COOTBETCTBYIOLIUM pa3JieiaM.

Ananumuyeckoe umeHue — 3T0 KPUTHUECKUN pa3d0p TEKCTa € MOCIEAYIOUIUM €ro KOHCIEKTHPO-
BaHueM. OCBOEHHE yKa3aHHBIX MOHATHI OyneT Hanbosee 3pPEeKTUBHBIM B TOM ciydae, €ClIu IpU YTeHUU
TEKCTOB CTYJEHT OyJeT 3a/laBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYJINPOBaHa B
®OC B mepevHe BOMPOCOB A codeceoBanus. [lepeueHb 3TUX BOMPOCOB OTPAHUYCH, MTOATOMY Ba)KHO
HE TOJIBKO COJIep’KaHHE BOIIPOCOB, HO CaM IPHUHIMIT OCBOEHUS JIUTEPATYPhI C IOMOIBIO BOIIPOCOB K TEK-
CTaM.

Henbto uzyuaroweco uteHus sBiseTcs ri1yOOKoe U BCECTOPOHHEE IIOHUMaHue ydeOHOH nHpopMa-
1uu. ECTh HECKOJIbKO MPHUEMOB M3Y4YaIOLIET0 YTCHU:

1. Yrenue no anaropuT™my Inpennosaraer pazoueHue MH(opManuu Ha OJOKU: Ha3BaHUE; aBTOD;

HCTOYHHUK, OCHOBHAas HACA TCKCTA, (baKTI/I‘leCKI/Iﬁ Marcpurall; aHajln3 TCKCTa IIYTEM COIIOCTABJICHUA NMEC-
OMHUXCA TOYECK 3pCHUA 110 pacCMaTprBacMbIM BOIIPpOCaM; HOBHU3HA.

2. Ilpuem nMocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOUIUI allTOPUTM:

- MEJUIEHHO MPOYUTATh TEKCT, CTAPASICh MOHSATH CMBICI U3JI0KEHHOTO;

— BBIJICNTUTH KJIIOUYEBBIE CIIOBA B TEKCTE;

— MOCTapaThCs MOHATH OCHOBHBIE UJIEH, MOATEKCT U OOIIHIA 3aMbICEN aBTOPA.

3. IlpueM Te3upoBaHus 3akitoyaeTcs B (POPMYIHMPOBAHUHM TE3UCOB B BHUJE MOJOKEHUH, yTBEp-
JKJIEHUH, BEIBOJIOB.

K 3ToMy MOHO J06aBUTh U HHBIE IPUEMBIL: IPUEM pedepupoBaHUs, IPUEM KOMMEHTHPOBAHUS.

BaxHoli cocrapmstomieit 000ro COJUAHOTO HAYYHOTO W3JIaHMs SBJISIETCS CIIUCOK JIMTEPaTyphl,
Ha KOTOPYIO ccbulaeTcst aBTop. IIpu BOZHMKHOBEHMH MHTEpeca K KakoW-To 00CYyKJ1aeMOW B TEKCTe Mpo-
O1eMe Bcer/ia eCTb BO3MOXKHOCTb 00OpaTUTHCS K CIIMCKY OTHOCAIIEHcs K Hell turepaTypsl. B aTom citydae
Bcs MpolsieMa Kak Obl pa30MBaeTCs Ha COCTABISIOIINE YaCTH, KaX/1as U3 KOTOPhIX MOKET U3y4aTbCs OT-
JEeTBHO OT Apyrux. [Ipu 3TOM BaXkKHO HE TEPATh U3 BUJA OOLINI KOHTEKCT U HE OTPYXaTbCsl YPE3MEPHO B
JIeTany, HIOTOMY YTO TaKMM 00pa3oM MOXHO HE YBHUJIETh IJIaBHOTO.



[ToaroroBka K 3K3aMeHy JIOJDKHA MPOBOJIUTHCS HA OCHOBE JIGKIIMOHHOTO MaTepHalia, Marepuaia
MPAKTUYECKHUX 3aHATUN C 00s13aTEIBHBIM 00pamIeHueM K OCHOBHBIM YY4EOHHKAM IO KypCy. DTO MMO3BOJIHT
UCKITIOYUTH OIIMOKU B MOHUMAaHUK MaTepuana, 0OJErYuT ero OCMBICIICHHE, TPOKOMMEHTUPYET MaTepral
MHOTOUYHCIICHHBIMU TPUMEPAMHU.

Memoouueckue pekomenoayuu 0711 nOO20MOGKU K IKIAMEHY:

Oxk3ameH B VI-m cemectpe siBisieTcsi (JOpMOIi UTOTOBOTO KOHTPOJISI 3HAHWH M yMeHHH 00ydaro-
LIUXCS 1O JJAHHOW JAUCUUIUIMHE, MOJIYYEHHBIX Ha JIEKUHUAX, IPAKTUUECKUX 3aHITUSIX U B MPOLIECCE CaMo-
crosiTenibHON paboTbl. OCHOBOM AJISt OTIPENENICHUs] OLIEHKU CIY)KUT YPOBEHb YCBOSHHS O0YJarOUIMMUCS
Marepuaina, MpelycCMOTPEHHOIO JaHHON pabouell mporpammoil K sk3ameHy 1OmMycKaroTCs CTYIEHTHI,
HaOpaBmue 36 u OoJsiee GAJUIOB MO UTOTAM TEKYILEro U MPOMEXYTOYHOTO KOHTposs. Ha sk3amene cry-
JIEHT MOKeT Ha0path oT 15 1o 30 6amios.

B nepuoa noaroTtoBku K SK3aMeHy 00ydaroliuecs BHOBb 00palaTcs K yueOHO-METOUYECKOMY
MaTepuay U 3aKpeIvIsiioT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka 00y4aroerocs K 3k3aMeHy BKIIIOUAET TPHU ATara:

— caMmocTosITeNbHas paboTa B TEUEHUE CEMECTPA;

- HETMIOCPEACTBCHHAA MOJATOTOBKA B IHU, NPCAIICCTBYIONIUE SK3aMCHY I10 TEMaM Kypca,
- IMOATOTOBKA K OTBETY Ha 5K3aMCHAIITMOHHBIC BOITPOCHI.

[Tpu moaroToBKe K dK3aMeHY OOydJaromMMCs 1esIeco00pa3Ho MCIOIb30BaTh MaTepHAITbI JICKITHIA,
y4e0HO-METOAMUECKHE KOMIUIEKCH, HOPMATHBHBIC JOKYMEHTBI, OCHOBHYIO M JIOIIOJIHUTEIBHYIO JIATEPa-
TYpYy.

Ha sk3ameH BBIHOCHTCS MaTepHal B 00beMe, MPEyCMOTPEHHOM pabodeil mporpaMMoi yueOHO#
JTUCITUTIIMHBI 33 CEMECTP. DK3aMeH IPOBOIUTCS B TUCBMEHHOM / YCTHOM (opMme.

[Ipu mpoBeneHnn 3K3aMeHa B MUCbMEHHOMU (YCTHOM) popme, Benymuii mpenoaBaTesib COCTaBI -
€T SK3aMEHAllMOHHBIE OUJIETHI, KOTOPBIE BKIIOYAIOT B CeOs: TECTOBbIE 3aJaHUs; TEOPETUUECKUE 3aJaHUS;
3a1aun Uiy curyaruu. GopMynupoBKa TEOPETHUUECKUX 3a/laHUsl COBMAAAET ¢ (POPMYIHUPOBKOM MepedHs
HK3aMEHALIMOHHBIX BOIPOCOB, JOBEIEHHBIX O CBEACHUSA OOy4alOUIUMXCs HaKaHyHE 3K3aMEHAllMOHHOMN
ceccun. Cojiep:kaHue BOIIPOCOB OJHOTO OWieTa OTHOCHUTCS K Pa3fIMYHBIM pa3zesiaM MPOrpaMMBbI C TEM,
4TOOBI 0OJIEe MOHO OXBATUTh MaTeprall y4eOHOM IUCHUTUTHHBIL.

B ayautopumu, rae mpoBOIUTCS YCTHBIM 3K3aMeH, JODKHO OJHOBPEMEHHO HAaXOJUThHCS He Oolee
IIECTH CTYJIEHTOB Ha OJHOTO IpenojaBaresis, IPUHUMAIOIIEro sk3aMeH. Ha moarotosky oTBera Ha Ouier
Ha 7K3amMeHe oTBOoAUTCS 40 MUHYT.

[pu mpoBeeH M MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOIMTHCS 60 MUHYT.

Pezynbrar yeTHOrO (MMCHbMEHHOT0) 3K3aMeHa BEIPKACTCS OLICHKAM:

Ouenka «omauunon—om 91 0o 100 6annoe — TeopeTUIECKOe CONIEPKaHke Kypca OCBOSHO MOHOCTBIO, O3
POOENIOB, HEOOXOAMMBIE MPAKTUUECKUE HABBIKK PA0OTHI C OCBOSHHBIM MaTepHrasioM copMrpoBaHbl. Bee pey-
CMOTpPEHHBIE TPOrPaMMOii 00yUIeHHS yIeOHBIE 3aIaHHS BBIIOIHEHBL, KAYECTBO MX BBITIOIHEHHUSI OLIEHEHO YHCIIOM
0as1IoB, ONMM3KUM K MakcuMaibHOMY. Ha sk3aMeHe CTy/IeHT IeMOHCTPUPYET MTYOOKUE 3HAHUS MPETyCMOTPEHHOTO
MPOTPaMMOi1 MaTepraia, yMeeT YeTKO, IJAKOHIMYHO U JIOTHYECKH MOCIIe/IOBATENIbHO OTBEYATh HA MOCTABJICHHBIE BO-
TPOCHL.

Ouenka «xopouio» — om 81 0o 90 bannoe — TeopeTvecKoe coiepkaHue Kypca OCBOSHO, HEOOXOMMbIE
MPAKTUYECKUE HAaBBIKU paboThI C(HOPMUPOBAHBL, BBITIOJTHEHHBIE YUeOHBIE 3a/1aHHSI COJIepyKaT He3HAUNTEBHbIE OIINO-
ku. Ha sK3aMeHe cTyIeHT IeMOHCTPUPYET TBEPZIOE 3HAHKSI OCHOBHOTO (IPOrPaMMHOI0) MarepHasa, yMeeT YeTKO,
IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha MIOCTABJIEHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TEOpETUUECKOE COAEpKAHUE Kypca
OCBOEHO HE MOJIHOCTHIO, HEOOXOAUMbIE MPAKTUYECKUE HABBIKK PabOTHI C(HOPMUPOBAHBI YACTHUYHO, BHI-
MOJIHEHHBIE Y4eOHbIC 3a/IlaHus COoepKaT rpyobie omnOKu. Ha sk3aMeHe CTyJeHT N1eMOHCTPUPYET 3HaHUE
TOJILKO OCHOBHOT'O MaTepuaja, OTBEThI COJEPKAaT HETOYHOCTH, C1ab0 apryMEeHTHPOBAHbI, HAPYIIEHA TO-



CJIEIOBATEIILHOCTh M3JIOKCHUS MaTepuaa

Ouenka «Heyooenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COJACPIKAHUE Kypca
HE OCBOCHO, HEOOXOIUMBIC MTPAKTUYECKUE HABBIKU pa0dOTHI HE C(HOPMHUPOBAHBI, BBHIIIOJIHEHHBIC ydeOHBIC
3aJlaHus coJiepKaT IpyObie OMMOKH, TOTIOTHUTENFHAS CAaMOCTOSITeNIbHASL padoTa HAJl MaTepUAIOM Kypca
HE TPUBENIET K CYIIECTBEHHOMY ITOBBIIIICHUIO KaueCTBA BBIMOJTHCHUS y4eOHBIX 3amaHuii. Ha sk3amene
CTYIACHT JEMOHCTPHUPYET HE3HAHHWE 3HAYHUTEIHHOW YacTH MPOTPAMMHOIO MaTepuaya, CyIHIeCTBEHHBIC
OIIMOKK B OTBETaX Ha BOMPOCH], HCYMCHHE OPUEHTHPOBATHCS B MaTepUasie, HE3HAHWE OCHOBHBIX TOHS-
THH OTACHUAILINHEI

8. MarepuajibHO-TeXHUYECKOE oOecneyeHne JUCHUNIUHbI

8.1. TpeGoBanusi K MAaTEePUATIBLHO-TEXHHYECKOMY 00ecedeHU 0

Jnst peanuzanuu  paboueld TPOrpamMMbl  TUCHUIUIMHBI HMMEIOTCS CHEIUAIbHBIC TOMEIICHUS s
IMPOBCACHUA 3aHATHH JICKOMOHHOTO W CEMHUHApPCKOIO THIIA, TPYINIIOBBIX W HHAWBUIAYAJIBHBIX
KOHCYJ’IBT&HI/Iﬁ, TCKYHWICTO KOHTPOJIA H HpOMC)KYTOLIHOI\/JI arTecTallu, a TaKXKE€ IIOMCIHICHUA JId
CaMOCTOSITENIbHOM paboOThl W TIOMELIEHHWS M XpaHEHUs U MNpOo(UIAKTHYECKOTO OOCITYKMBaHUS
obopynoBanus. CrenuaabHble TIOMEIICHHS YKOMIUIEKTOBAHBI —CHEIMAIM3UPOBAHHOW MeEOenbio |
TEXHUYECKUMHU CpEeJCTBAa OOYYeHHs, CIYKal[UMU JUIsl [peacTaBieHus HH(opManuu OosbLION
ayAUTOPUH.

Jlis mpoBeeHHs 3aHATHHA JIEKIIMOHHOTO TUIA MMEIOTCA JEMOHCTPAllMOHHOE O0OpydOBaHHUE U
yueOHo-HarsiiHple mocoOus. [lo aucuumnnae «KBaHTOBasg MeXaHHKa» HMMEIOTCS IMPE3CHTALUU I10
OTJIENbHBIM TE€MaM Kypca, MO03BOJIsIIoIIKe Hanbosee >(pQPEeKTUBHO OCBOUTH IMPEACTaBICHHBIN y4eOHBIN
MaTepuai.

[Ipu mpoBeeHNM 3aHATUN JIEKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATHUH MUCIIOJIb3YIOTCS:
JUUCH3UOHHOE NPOPAMMHOe ofecneueHue:

Ilepeyenb TUIEH3MOHHOTO MporpaMMHoro odecnedenusi KbI'Y 2023

Cpox neii-
o HaumeHoBaHue nporpammsel, npaBo uc- | Crpana npowuc- CTBHUA NPO- Kou1-B0
B N0J1b30BAHUSI KOTOPO¥ NMpeaocTaBiasieTcsi XO0K-IeHU s rpamM-MHOI0
odecneyeHust
JIuneHsust Ha MporpaMMHOE oOecrieueHue
CPEICTB aHTUBUPYCHOMN 3alTUTHI
Kaspersky Endpoint Security mis 6usneca | Poccuiickas ®e-
1. P y “p - y A 12 mecsues 1300
- Crangaprasiii Russian Edition. 1000- Jieparys
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
JIunensus Ha o(hUCHOE MPOTrPaMMHOE .
H ¢ porp Poccuiickas @e-
2. obecrnieueHue DAL OeccpouHO 1300
MoiiO¢puc CrannapTHbIN Fiepant
JIvueH3us Ha MporpaMMHOE oOecrieueHne
JUIS TIOMCKA 3aMMCTBOBAHUI B TEKCTOBBIX .
N Poccuiickas @e-
3. JOKYMEHTaX pacrnpocTpaHEHHbBIX (opMa- 12 mecanes 1
Jieparus
TOB
Antumnaruar BY3 (2000 nposepok)
JIuueH3us Ha y4yeOHYIO CUCTEMY aBTOMa- .
" YACOHY Y Poccuiickas @e-
4. TU3UpoBaHHOTO npoekTupoBanus (CAIIP) 12 mecanes 8
Jieparus
«"pauumsi»




CRM-cncrema Poccuiickas @e
o. [Iporpamma mist 9BM "1C-butpuxkc: 12 mecsueB 19
o " Jiepatus
VYupasnenue caiitoM". Jlunensus Crapt
[IpaBa Ha mporpamMMHOE oOecTieueHne
YHUBEpCaJIbHasi CUCTEMa JIsl BCECTOPOH-
HCI'o CTAaTUCTHUYCCKOT'O aHAJIN3a 1 BI/I3yaJ'II/I-
s3anuu gaHHbeix Ha 500 moss30Bareieii.
6. L . ) ) CIIA 12 mecsries 1
Statistica Ultimate Academic for Windows I
10 Russian/13 English na 500 nons3oBare-
newt Jlokanpnas Bepcus (Named User) I'o-
JOOoBasd JIMIOCH3UA
[IpaBa Ha nporpamMmmMmHOe oOecrieueHne
CPENICTBO pa3pabOTKH
7. . CIIA 12 MecsiieB 34
Embarcadero RAD Studio Concurent Aca- H
demic Edition 1Year Term License
IIpaBsa Ha mporpamMMHOe oOecIIEUeHNE IS o
P porp A Poccuiickas De-
8. pabotsl ¢ PDF-nmokymenTamu. eparms 12 Mecsmes 15
ABBYY FineReader 15 Business JIeP
[IpaBa Ha mporpamMmmMHOe oOecrieueHue Ist
BEIEHUS OYyXTaJITEPCKOrO M HAJIOTOBOTO o
A X P Poccniickas @e-
9. yaeTa 12 mecsitieB 16
Jieparus
1C:byxranrepusi rocyaqapCTBEHHOTO y4pe-
xaenus 8 [TIPOD. DnekTpoHHas NOCTaBKa
JInueHsus Ha IPOrpaMMHOE CPEACTBO-
BUIIEOPETAKTO Poccuiickag ®e-
10. JICOpen p . 0eccpoyHO 70
Movavi suneopenakrop 15 SE Academic Jeparvst
Edition
JlunieH3us Ha MPOTPaMMHOE CPEICTBO IS
3amurcy (3axBaTa) BUIEO C DKpaHa Poccuiickag ®e-
11. .( ) BUL P . 0eccpoyHO 70
Movavi Screen Capture Pro (Movavi Jieparms
Screen Recorder)
ITmardopma g npoBeaeHusT BEOMHAPOB Poccuiickag de-
12. (b pMa i poBel P 12 mecsieB 1
Vuebinar JIeparvst
HUToro o0uuii pasmep JUIEH3MOHHOT0 BO3HATPAKICHUSA:

8.2 Oco0eHHOCTH peau3alui JUCHUIVIMHBI J1JIsi MHBAJIU/I0B M JIUI[ ¢ OTPaHMU-

YCHHbIMHA BO3MOKHOCTHAMH 3/10POBbHA

JUIs CTYZIEHTOB C OIpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI CO3JaHbl CIIELUAJIbHBIE YCIOBUS
IUIs TI0JTydyeHHUs: oOpa3oBaHMsl. B 1ensx A0CTynmHOCTH MoJydyeHMs BbICLIEro oOpa3oBaHMs 1O 0Opa3oBa-
TeJBbHBIM IPOrpaMMaM MHBAJIUAAMU U JIULIAMU C OTPAaHUYEHHBIMU BO3MO>KHOCTSIMU 3/I0POBbsI YHUBEPCHU-
TETOM 00eCIeYrBaeTCs:

1. AnpTepHaTuBHAs Bepcus opuunanbHOro caifita B cetu «MHTepHeT» 11 c1aboBUAALINX;

2. 151 MHBAJIUIOB C HAPYLICHUAMH 3peHus (caaboBHUIAIINE, CIEMbIE)

- IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIEr0 00yJaromeMycs He0OX0JUMYIO TOMOIIlb, JyOIHpoBa-
HHUE BCIIYX CIIPaBOYHON MH(POPMALUU O PACHUCAHUM y4eOHBIX 3aHATHUI; HaJIU4YMe CPEACTB JUIl YCHIICHUS
OCTaTOYHOTO 3peHMsl, OpaiIeBCKOW KOMITbIOTEPHOM TEXHHKH, BUAECOYBEIUUYHUTEIECH, MPOrpaMM HEBU3Y-
aJIbHOTO JOCTYyIa K MH(OPMAINH, IPOrPaMM-CHHTE3aTOPOB PEUM U APYTUX TEXHUYECKUX CPEJCTB Ipue-
Ma-Tiepesiaud ydeOHOM nH(pOopMaluy B TOCTYIHBIX (JopMax Uil CTY/IEHTOB C HAPYIICHUSMU 3PEHUS;

- 33J1aHU VIS BBITIOJTHEHUS HA DK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;



- IMCBbMCHHBIC 3aJaHUs BBITIOJIHAKOTCA Ha 6yMare, HAaAUKTOBBIBAIOTCA ACCUCTCHTY 06y’-IaIOH.II/IMCSI;

3./{ns1 MHBAJIMJOB U JIMI] C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMU 3JJ0POBbS IO CIIyXy (ciabociblimia-
uue, riryxue):

- Ha 3a4eTe/IK3aMEeHE MPUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIIMKA CTYACHTY HEOOXOAUMYIO TEXHU-
YECKYI0 TIOMOIIb C Y4€TOM MHAUBHIyaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHsTh pabodyee MeCTo, Iepe-
ABUTIaTbCA, IPOYNUTATh U Oq)OpMI/ITI) 3aJaHUC, B TOM YHCJIC 3aIlIMChIBas 1101 I[I/IKTOBKy);

- 3a4€T/9K3aMEH IMPOBOIUTCS B MUCBMEHHOH opme;

4. I[JI?I HWHBAJIMAOB U JIUI[ C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3J0POBbs, UMCIOIIUX HAPYHICHUA
OTIOPHO-JBUTATEIIFHOTO ariapara, Co3/aHbl MaTepPUAIbHO-TEXHHUECKHE YCIOBHS 00ECTIEYMBAIOIINE BO3-
MO>KHOCTBH OECHPEIIATCTBEHHOTO JIOCTYIA 00yJaromuXcs B yaeOHbIE TIOMEIICHUS, 00bEKTY MUTAHUSA, Tya-
JICTHBIC U JPYTIUC NOMCUICHUS YHUBCPCUTCTA, a TAKIKC Hpe6I)IBaHI/I$I B YKa3aHHBIX ITOMCHICHHUAX (HaJII/I'-II/Ie
pacIIMpeHHBIX IBEPHBIX POEMOB, HOPYYHEHN U IPYTUX MPUCITIOCOOIEHU).

- IMCBbMCHHBIC 3aJaHH BBIIIOJIHAIOTCA Ha KOMIIBIOTEPEC CO CIICHUAIM3UPOBAHHBIM IIPOTPaAaMMHBIM
olecrieueHneM WiIH HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- 110 JKEJIAaHUIO CTY/ICHTA YK3aMEH MTPOBOIUTCS B YCTHOU (hopMme.

OOyyJaromuecs W3 YUCIa JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI 00CCIICUEHBI JJICK-
TPOHHBIMH 00pa30BaTEIbHBIMU pecypcaMu B (hopMax, aalTUPOBAHHBIX K OTPAHUYEHUSIM UX 370POBbSI.



Ipunoxenue 1
JIMCT UBMEHEHHUU (TOITOJIHEHHUN)

B pabodyIo rmporpamMmy 1o Juciuiuinae «KBaHTOBass MeXaHHWKay 10 HAITPaBIICHUIO
noarotoBku 04.03.01 —Xwumust; [Ipoduns Heopranndeckass XuMusi 1 XUMESI KOOPAHMHAUOHHBIX COCU-
HeHHM. XHUMUS OKpYXKArOIIeH cpesibl, XUMUYeCKast SKCIIepTH3a U SKoJIoruueckas 6ezonacHocts Ha 2023-
2024 yaebusbrii ron

Hepeqenb BHOCHMBbIX

Nen/m Jaement (mynxr) PIIT H3MEHEeHUil (JI0MOJIHeHil)

IIpumeyanue

OO6cyxaeHa u pekoMeHI0BaHa Ha 3acefnannu kadeapsl Heoprannueckoit u gpuznye-
CKOM XMMHUHU NPOTOKOJT Ne or" " 20 T

3aBeyronuii kadeapoit /X.b.Kymrxos/




Ipunoxenue 2
Pacnpenesienne 0a/1710B TeKyIero U pyoe:KHOro KOHTPOJIS (Ha ycmMompenue

asmopa)
Cymma 6annos
Nen/n Bud konmponz Obwasn cymma | 1-1 mouka 2-1 mouka | 3-1 mouka
1. Ilocewenue 3anamuii 0o 10 bannos 00 3 0. 00 30. oo 4o.
2. Texywuii Konmpoan: 00 30 6annos 00 10 6. 00 106. 00 106.
Tpaxmuuecxue 3anamusi om (0 0018 6. om (000606. | om0oo66.| om00do 6 6.
Bvinoanenue camocmosmens-
HbIX 3a0aHuil (peutenue 3a0a4 )
om (0 00126. om000406. |om00046 |om00o46
3. Pybescrulit KoHmposb 00 30 6annos 00 10 6. oo 10 6. 0o 106.
4, TECTUPOBAHHE ot 0- 10 96. ot 0- 10 36. | ot 0- 1o 36. | ot 0- 10 30.
KOJIJIOKBUYM ot 0 10 216. 0or0m076.| or0m076.| or0m076.
Hmozo cymma mekyuiezo u
pyobescnozo konmpons 0o 706annos 00 230. 00 230 00 246
5. OIIEHKA «YAOBJETBOPHTEb-
HO» He MeHee 360. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
6. OLIEHKA «XOPOII0» menee 70 0.
(51-696.) meHee 23 6 | Mmenee 23 6 | meHee 246
7. OIIEHKA «OTJIHYHO»
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee

0.

0

246




Ipunoxenue 3
Kpurtepuu oneHkn kayecTBa 0CBOeHMA IMCUMILVINHBI « KBaHTOBasi MexaHUKa).
Onucanue nokaszarejieil 1 KpuTepueB OLCHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX ITanax ux (popMHPOBAHUS
OCHOBHBIMH dTallaMU q)OpMI/IpOBaHI/Iﬁ KOMHCTGHHI/Iﬁ IIPpH U3YUCHUHN CTYACHTAMU OV CHUIUIMHBI ABJIAKOTCA IMOCIICA0OBATCIBHOC Q)OpMHpOBaHI/Ie pe-
3yJIbTATOB OOYYEHUS 10 TUCHUIUIMHE. Pe3ynpTaT aTTecTanuy 00yJaromuXxcss Ha pa3IHdHbIX dTanax (OpMUPOBaHMS KOMIIETCHIIMNA ITOKA3bIBAET ypO-
BC€Hb OCBOCHUA KOMHCTGHIII/II;'I O6y‘IaIOIIII/IMI/IC$I.

Kox  komme- | PE3YJIbTAT OBY- | KPUTEPMHU U NOKA3ATEJIM OLIEHUBAHUSI PE3YJIbTATA OBYUYEHUS
TeHLIHHU YEHUA CooTBeTcTBHE YPOBHEll OCBOCHHEe KOMIETEHIUH NJIAHUPYEMBIM Pe3yJbTATaM 00y4eHUsl M1 KPUTepPHUAM HX

no JucHUIJIMHE (MO- OLICHKHU

AyJ1I0) KOMIIETCHIUA TOPOTOBBIH 0a30BBIH NPOABUHYTHIN

HE C(l)OpMHpOBaHa
KA/ N0 TPAAMIHOHHOMH NATHOANJILHOM cucTeMe
HEIO0IMYCK HEYI0BJETBOPUTECJIHLHO YAOBJIETBOPUTECJILHO I xopouio OTJIMYHO
1IKAJ1a N0 0aJVIbHO-PEeiTHHI 0BOM cUCcTeMe
0-35 36 — 60 6180 81-90 91 — 100

3HaThb: He 3naer | He 3HaeT OCHOBHBIX | ODHEHTHPYETCS B | 3HAET M MOXKET BBI- | 3HACT (MOXET BOCHPO-
IIK-3. Cuo- | cHoBHBIE 3KCHEpH- IPUEMOB  BBINOJHE- | TUTEPATypHBIX HC- | OpaTh W3 AAHHBIX JIM- | U3BECTH IO TaMSITH)
COOCH MPOCK- | MEHTAaNIbHBIE METO- HUs  CTAHJAPTHBIX | TOYHUKAX I10 aHAJU- | TEPATYPhl CTAHJAPTHBIC | CTAHAAPTHBIC IPUEMBI
TAPOBAaTb W | I  IPUMEHSIEMBIE omepauMii  ToJyde- | 3y, M OKCIEpPTU3€ | MPUEMbl  aHalM3a W | aHaJIu3a U SKCIEPTHU3BI
OCYIIECTB- JUIL  OIpElEeICHUs HUs BEIIECTB U M3Y- | CIIOXKHBIX BELIECTB U | DKCIIEPTU3Bl CJOKHBIX | CIIOKHBIX BELIECTB U
JISITh HAIlpaB- | CTPYKTYphl Heopra- YEeHHs] CBOMCTB U 3a- | 0OObEKTOB, MOHMHTO- | BEIIECTB M OOBEKTOB, | 0OBEKTOB, MOHUTO-
JICHHBIA CHH- | HUYeCKUX COeIuHe- KOHOMEPHOCTEHN PUHTY U HCCIEIOBA- | MOHUTOPUHIA U HCCJE- | pUHTa U UCCIIEAOBaHUS
TE€3 HEOpra- | gui HHUIO CJIOXXHBIX XM- | JOBAHHUS CJIOXXHBIX XH- | CIOKHBIX XMMHYECKHUX
HIYCECKUX MHUYECKHUX IIPOLEC- | MUYECKUX ITPOLIECCOB. IIPOLIECCOB.
COCINMHCHHNU COB;
C IIOJIC3HBIMH | Y MmeTh: He ymeer | He ymeer 6e3 nocro- | yMeeT NpH MOMOIIM | YMEET CaMOCTOSITEIbHO | YMEET CaMOCTOSATEIb-
CBOMCTBaMH | [IpoBOJUTH rpamyu- pOHHEH MOMOIIY | KOJUIET BBINOJIHATH | BBIMIOJHATh  MPOCTEH- | HO  BBINOJHATH IPO-
Hnox PYKO- | pOBKY CpEeACTB W3- BBITNIOJIHATH CTaH- | IPOCTEHIINE aHAJIU- | IIM€  AHAJIIMTUYECKUE | CTEUIINE aHaJIUuTU4e-
BOZICTBOM MEpEHUN; CTPOUTH JapTHBIE OIIEpalldy | THYECKUE OIIEpalliy | OIEpalid XUMHYECKO- | CKHE OIEpalui XMMH-
CICHHATUCTA | rpayMpOBOYHBIE IIOJy4YE€HHUsS BEIIECTB | XUMUYECKOIO aHa- | 'O aHalau3a, MOHHTO- | YECKOI'O aHaiau3a, Mo-
bonee  BBICO- KpHUBBIEe (TaOIMIIbI); U HU3Yy4YCHUS CBOMCTB | IW3a, MOHUTOPHHIA | pUHIA U OKCIEPTU3bl | HATOPUHIA U JKCIIEp-
KOH  KBAJW- | qOArOTABIMBATH M 3aKOHOMEPHOCTEH | U OKCIIEPTU3BI | CIOKHBIX BELIECTB, MC- | TU3Bl  CIOXHBIX  Be-




bukanuu

HCXOOHOC CBIPBC,
OCHOBHBIC M BCIIO-
MOTaTCJIbHBIC MaTc-

IpU YCIOBUU TMOCTO-
STHHOTO OOpaIieHus K
TEKCTY CTaHAAPTHOU

CJIOKHBIX BCHICCTB,
HCCICA0BaTh XHWMH-
YCCKUC IMPOLCCChI

CIIEIOBATh XUMUYECKUE
MPOLECChl TIPU  YCIIO-
BUU TOCTOSIHHOTO 00-

IIECTB,  HCCIIEA0BATh
XUMHYECKUE TMpOoLec-
cel 0e3 oOpalmieHus K

puagel ¢ y4yeTroM METOJIUKU, IpyU  YCJIOBUU TIO- | pallleHUs] K  TEKCTY | TEKCTY  CTaHIapTHOM
TpeOOBaHUN OXpaHbI CTOSTHHOTO OOpaiiie- | CTaHJAPTHOM METOJIU- | METOIUKH,
Tpyaa HUSA K TEKCTy CTaH- | KW,

JTAPTHOW METOJIUKU;
Biaanern: He Bna- | He Bmaneer 0a30BbI- | BiIageeT MIOJTHBIM | BJIQJICET TOJIHBIM KOM- | IMEeeT  dYeTKoe, IIe-
TEeXHOIOTHUSIMHA ZeeT MU HaBBIKAMHU TOJY- | KOMIUIEKCOM HaBBI- | IJIEKCOM HABBIKOB aHa- | IOCTHOE TIPE/ICTaBIIe-
OLICHKH Hay4HO- YEHUsT W U3YYCHHS | KOB aHallM3a W JKC- | JIW3a M DKCHEPTHU3bI OT- | HUE O TIOJHOM KOM-

MIPAaKTHUYECKOW 3Ha-
YUMOCTH  BBIOpaH-
HOTO METOJla CUHTe-
3a HEOPraHUYEeCKHX

COCAUHCHUH; HC-
MMOJIb30BaHHUSI  KOM-
NBIOTEPHBIX  MPO-

rpaMM W DJKCIepH-
MEHTAIIBHBIX METO-
JIOB JUIsI IOCTPOCHHUS
XUMHUYECKHX M CTe-
PEOXUMUYECCKUX
dbopmyn  coeauHe-
HUH U IPYrUX BUJOB
WJLTIOCTPATHBHOTO
MaTepuaa.

XUMHUYECKUX
CBOMCTB COCIMHCHHI
pa3IndyHOM  MpPHpPO-
I

MEePTU3bl OTACIBHON
TPYIIBl BEIIECTB W
MPOCTBIX MaTepHa-
JIOB, MOHUTOPUHTA U
KOMIIJIEKCHOTO  HC-
CIICIOBAHUS XUMH-
YECKUX MPOIECCOB U
CHUCTEM TIpU YCIIO-
BHH  IIOCTOSHHOIO
oOparieHuss K TeK-
CTy  CTaHIapTHOM
METOIUKU;

JIENIbHOM TPYINIIBI  Be-
IECTB U Pa3zHOOOpas-
HBIX MaTepuajgoB, MO-
HUTOPHWHIAa U HCCIIENO-
BaHUs XUMHYECKUX
IIPOLECCOB M CUCTEM
IIPU yCJIOBUM 4YacTHY-

HOTO oOOpamieHus K
TEKCTy  CTaHAApTHOH
METO/IUKH;

IJIEKCE HABBIKOB aHa-
au3a U DKCIEPTHU3BI
BEIIECTB  PA3IUYHOMN
IPUPOIBI U Pa3HOO00-
pa3HbIX MaTepHAJIOB,
MOHUTOPHHTA U KOM-
IUIEKCHOTO  MCCJIEI0-
BaHMUS XUMUYECKHUX
MPOIIECCOB U CHUCTEM
0e3 oOpaleHus K TeK-
CTy CTaHJIApPTHON Me-
TOJIMKH;
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