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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 18.03.01 XuMnyeckas TEXHOIOM A

CocTaBuTesnib pabouyer nporpamMMmsi:

Mpodcheccop, mou., o-p MoanncaHo npocton 30 BepnaHokoB PamasaH AcnaHoBUY
hrnocoPcknx Hayk 23.05.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

25.05.2026 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
25.05.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen
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Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
25.05.2026 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
25.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
25.05.2026 MoanncaHo npocTton 30 N. 5. bepbepbsaH
25.05.2026
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo Kypca “KBaHTOBas MexaHWKa N KBAaHTOBas XuMmnsa"” ABNAETCHA U3y4YeHne Havasl KBaHTOBOW
MeXaHUKN N ee OCHOBHbIX MPUAOXKEHUN K XUMUYECKNX cncTemam. MoapobHbin aHanms peleHnn
NPOCTENLINX KBAHTOBO-MEXaHNYeCKMX 3a4a4 N pacCMOTPEHME MOAEeIbHbIX CUCTEM B Teopuun
XVMUYECKOWN CBSA3U NO3BOASIOT HAMOMAHUTbL CTPOrUM (hU3NYECKUM COAEPXKAHUEM OCHOBHbIE MOHATUS,
KOTOPbLIMU XUMUK MONb3yeTCHA B CBOEN NOBCEAHEBHOW NPaKTUKe Npu XapaKTepUCcTuKe CBONCTB
MHOI03/1EKTPOHHbIX aTOMOB 1 MOJIEKYISIPHbIX CUCTEM, @ TakKXe onpeaennTb rpaHuLb
NPUMEHNMOCTUN TEX UIN NHBIX TEOPETUYECKUX 3aKOHOMEPHOCTEN, Hay4nTb NPOrHO3MPOBaTh
CBONCTBA XUMNYECKNX I/IEMEHTOB N NX COefuHeHNNn. KpoMe Toro, 3ToT Kypc sBnseTca 6ason gns
n3ydyeHnmsa scex (DVI3I/IKO-XVIMI/I‘-IeCKVIX MeToOn0B nccnegoBaHA CTPYKTYPblI MOJIEKYNAPHBLIX CACTEM
(2MP, AMP, cnekTpbl KP, YO, UK 1 ap.) n nx peakunoHHOW cnocobHOCTH.

MporpamMa BKtOYaeT B ceba MaTepuan IEKLMOHHOI0O Kypca U CEMUHAPCKNX 3aHATUIA, a
Tak>xe pasfesbl A1 CaMOCTOSATENbHON paboThbl CTYAEHTOB.

3apadyaMm OUCUUNAUHBI «KBaHTOBas MexaHMUKa N KBaHTOBas XUMUSA» SABJAIOTCS n3ydyeHume:

* OCBOEHME 3HaHMN O hPyHOAMEHTalIbHbIX (PU3NYECKNX 3aKOHAX N NpUHLUMNAX, Jie)Xallnx B OCHOBe
cospemeHHoM KBAHTOBOW XUMUUN; Hanbonee BarKHbIX OTKPbITUAX B 061aCcTV KBAHTOBOW XUMUN,
OKa3aBWWMX onpepenawoliee BJindHMe Ha pa3BUTUNE TEXHNUKN U TEXHOJIOI NN,

- OBJIafleHVEe YMEHMNSAMU BbIABUraTb FMMOTE3bl U CTPOUTb MOLEN, MPUMEHSATb NOJlyYeHHbIe 3HaHUSA
0158 06bACHEHNA pa3HOOBPa3HbIX XUMNYECKNX N PU3NYECKUX SBJSIEHNI N CBOWNCTB BELLLECTB;

* pa3BUTUE NO3HaBaTESIbHbIX MHTEPECOB, NHTENNIEKTYa IbHbIX 1 TBOPYECKUX CNOCOBHOCTEN B
npouecce npuobpeTeHnsa 3HaHUN U YMEHUIA.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnmHa BXoAUT B NepeyveHb KypcoB obsizaTenbHon YacTn. Kypc “KBaHToBasi MexaHuKa 1
KBAHTOBasi XMMUS" JNIOFMYECKN N METOANYECKN CBSI3aH C ANCUUNANHAMM MaTeMaTuka, pusnka,
(pm3mnkKa TBEpAOro Tesna, CTaTucTudeckas pusmka. OH HeobxoaMM ANs yCNELWHOro 0CBOEHUS
TeopeTNYeCKNX OCHOB HEOPraHNYECKON U OpraHNYeCcKol XMMUK, CTPOEHUS BELLECTBA, (PU3NYECKMX
MEeTO[0B UCCIef0BaHUSA CTPYKTYPbl MONEKYISIPHbIX CUCTEM.

CTyAeHThl, n3y4varowme gucumniamHy “KeaHToBas MexaHUKa N KBaHTOBas XUMUA", LOJIKHbI UMETb
6a30Bble 3HaHMA N0 MaTeEMATUKE N PU3NKE.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-2.1 MpumeHseT TeopeTnyeckme 1 NoaysMnmpuyeckmne Moaenm
npu peweHnn 3agay XMMN4eCckon HanpaBaeHHOCTUN

OnK-2.2 Mcnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHne npu
pelleHnn 3ajay XMMMYeCKon HanpaBieHHOCTH

OrnK-2.3 Ncnonb3yeT 6a3oBble 3HaHMA B 061acTU MaTeMaTUKN 1
hr3nKM Npu NNaHUpoBaHUM paboT XMMmMyeckom
HarnpasJIeHHOCTN

OlnK-2.4 ObpabaTbiBaeT fAaHHbIE C UCMOMb30BaHWE CTaHAAPTHbIX
Ccnocob0oB anmnpoKCMMaLMN YUCSIEHHbIX XapaKTepucTu

OMnK-5.1 MpoBOAUT CMHTE3 BELWECTB U MaTepunanoB pa3HON NpUpoabl
C NCM0/1b30BaHNEM UMEIOLLUXCH MEeTOANK

OnK-5.2 NHTepnpeTnpyeT pe3ysibTaTbl XMMUYECKMX HabntoaeHnn ¢
NCnoJib30BaHMe MPU3MYECKUX 3aKOHOB U NMpeacTaBieHun

OMnK-5.3 Mcnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope,
aHanuse, obpaboTke n NpeacTaBAeHUN NHDOPMALIUN XUMUKO-
TEXHOJIOrMYEeCKoro cogepxaHus

OlnK-5.4 CobnopgaeT HOpMbI MHhOPMaLUMOHHOM 6e30MacHOCTHY B

rnpogecCnoHasbHON AEATENbHOCTU
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc3 [Cem.5 1 1 34 68 0.35 35.65 42 180 5
O6beM AMCUUNANHBLI U BUObl y4ebHo paboThl Mo 3a04HON dhopMe 0byveHus.
DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTso) Yyacos
K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc3 [Cem.5 1 1 12 10 0.35 8.65 149 180
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
5 Tennosoe nsny4vyeHne 1-2 4 4 [MpoBepka pomallHero
3ajaHus
5 ATOMHOE CTpOoeHue BeLecTBa 3-4 4 4 4 Bany-onpoc
5 KopnycCKy IS pHO-BOJIHOBOW Ayan3M 5-6 4 4 8 [MpoBepka pomallHero
3ajaHus
5 BosHoBasa pyHKLMSA 7-8 4 8 PedepaT
5 Pn3nKa aTOMOB N MOJIEKYJI 9-10 4 8 10 Bavu-onpoc
5 OOHO3/1eKTPOHHbIE aTOMbI 11-12 4 12 lMpoBepka fomallHero
3ajaHus
5 MHOro3neKTpoHHble aToMbl. CBOMCTBA 13-14 4 12 10 PedepaT
MHOI03/IEKTPOHHbIX aTOMOB
5 Teopunsi XMMUYECKON CBA3U 15-16 6 16 10 Bavu-onpoc
5 MpomMexxyTo4yHaa aTTecTaumsa: 3K3ameH 17 0,35 35,65 3K3aMeH B YCTHOW hopme
UTOro: 34 68 0.35 35.65 42

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoM paboThbl, BK/AIOYaA CAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
5 Tennosoe n3JjiyyeHue 1 1 20
5 ATOMHOe CTpoeHue BeLlecTBa 2 1 20
5 KopnycKysipHO-BOJIHOBOW AyaJn3M 2 1 20
5 BosiHoBas pyHKUMSA 2 1 20
5 Dn3nkKa aToOMOB 1 MONEKY S 1 2 20
5 OOHO3/1IeKTPOHHbIE aTOMbI 1 2 20
5 HOr03/1eKTPOHHbIE aTOMbl. CBOMCTBA MHOI03/IEKTPOHHbIX aTOMOB 1 1 20
5 Teopus XMMNYECKON CBA3M 2 1 9
5 [MpoMeXxyToYyHasa aTTecTaumsa: s3K3ameH 0,35 8,65
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CemMm Paspen oucumMnanHbI Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Jib
1 2 4 5 6 7 8 9 10 11
UTOro: 12 10 0.35 8.65 149
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5.4. Copep>xaHue pa3pensioB AUCLUNIUHBI (MOayna) «KBaHTOBaA MexaHMKa U KBaHTOBasA XUMua», obpasoBaTesibHble TEXHOJIOTUMN

JIEKLIMOHHBIN KypC

CemMm

HauMmeHoOBaHue TeMbl
OAUCLUNJUHDI

TpynoeMKocTb (4achbl)

o®0

390

030

Copep>xaHue

dopmMupyembie
KOMNeTeHUuUun

Pe3ynbTaTbl OCBOEHMUSA
(3HaTb, YMeTb, BJlafeThb)

OG6pasoBaTesibHble
TEeXHOJIOTuMn

1

2

3

4

5

6

7

8

9

Tennosoe nsny4veHne

4

3aKOHOMEpPHOCTH
TEernjoBOro N3siy4eHus.
®dopmyna MNnaHka.PoTo3hd
eKT.YpaBHeHMne SNMHLWTEeNHa
onsa gortoadpdekTa.
DOTOHbI. dPheKT
KomnToHa

OMNK-2.1; OMNK-2.2; ONK-2.3;
OMNK-2.4; OMNK-5.1; OMNK-5.2;
ONK-5.3; OMNK-5.4; NMKYB
-2.1; NMKYB -2.2;

3HaTb: NOAXOAbl K
pelleHunio 3a4ay u3
OCHOBHbIX pa3fesioB
MaTeMaTuKN, a TakXe nx
NpUaoXeHnsa K
TEopeTUYecKomn XuMmum,
MpUHUKUNBI
MaTeMaTn4yeCcKoro
MO4eNMpoBaHmsA
XUMNYECKNX peakuuni;
YMeTb: NCMOMb30BaTh
MaTemMaTuU4eCcKuMin annapaTt
Mpu N3y4eHUn n
KOJIM4eCTBEHHOM OMUCaHUK
PU3NYECKUX NPOLLECCOB U
ABNEHNN, a TakXXe npu
peLlieHnn Mrusnyecknx
3apady. BnapeTb: HaBblkaMu
TEopeTnyecKoro u
3KCNepuMeHTasIbHOro
nccnenoBaHMa Moaernen
XUMNYECKNX MPOLIECCOB.

, Cnanpg-nekuus

ATOMHOe cTpoeHue
BellecCTBa

PasBuTne ngen atommsma.
JInHeny4yaTbIN CNEKTp
n3ny4yeHna aToma. dpnepHas
Mogenb Pesepdopaa.
Boposckas Teopus

OMnK-2.1; OrK-2.2; OMNK-2.3;
OlK-2.4; OMK-5.1; ONK-5.2;
OMK-5.3; OMNK-5.4; NKYB
-2.1; MKYB -2.2;

3HaTb: BO3MOXXHOCTU
NMporpamMmMHbIX NaKeToB
obuiero HasHavyeHUs
(Microsoft) npu peweHunn
3a4a4 XMMN4YeckKom
HarnpaBJIeHHOCTN YMeTb:
NPUMEHATb NpUKIagHoe
nporpammMmHoe obecnevyeHune
npu opraHn3aunm peleHmns
NpPon3BOACTBEHHbIX 3a4au
XUMUNYECKOoMn
HarnpaBieHHOCTU, BnageTsb:
HaBblKaMWN NPaKTU4YeCKOro
NPUMEHEHNs NporpaMmMHoe
obecrneyeHune npu peLeHnmn
3aa4 XMnN4eckom
HanpaBJIEHHOCTU

, Cnanpg-nekuuns

KopnycKynsipHO-BOJIHOBOM
ayannsm

KopnyckynspHo-BOJIHOBas
npupopda ceeta. nnotesa

OMNK-2.1; OrK-2.3; OlNK-2.4;
OMK-5.2; OMK-5.4; NKYB

3HaTb: cogep)xaHume
NpOoLLeCCoB 1

, Jlekunn-smusyanumsaymm
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Oe bponns. CooTHoweHne |[-2.1; MKYB -2.2; camoopraHmsauum n
HeonpepeneHHoCcTen camoobpa3zoBaHus, Ux
len3eHbepra ocobeHHOCTEN 1

TEXHOJIOrnen peanmsauunm,
NCXO0As U3 Lenen
COBEepLUEeHCTBOBaHMUA
npodeccnoHanbHom
LeaATeNbHOCTN YMeTb:
MCMnoJsib30BaTb XUMUYyeckune,
MaTeMaTu4eckme n
dursnyeckmne monenu;
onpenenaTb BO3MOXXHOCTb
paunoHanbHOro
NCMoJIb30BaHUsA
ecTeCTBEHHOHay4HbIX
3aKOHOB B pa3J/INyHbIX
061acTAX HAYKN U TEXHUKN
BnageTtb: HaBblKaMu
KOMMJIEKCHOIO ”
CpaBHUTEJNILHOrO aHaaM3a
cocCTaBa, CTPOeHNsa 1
XUMNYECKNX CBONCTB
BELecTB

BonHoBasa pyHKLMSA

BonHoBasa pyHKUMA 1 ee
CTAaTUCTUYECKUIA CMbICH.
MpuHumMn cynepno3snunm
COCTOSAHMN. OCHOBHOE
ypaBHeHMne
(HepenATnBMCTCKON)
KBaHTOBOW MEXaHUKMN.
OnepaTopsbl. NMoHATHE
ornepaTopa U OCHOBHble
onpegeneHns. MpuHUMUNbI
conocTaBneHns
HU3NYECKON BENNYUHbBI U
ee JINHENHOoro
3PMUTOBCKOro onepaTtopa.
MpocTenwme onepaTtopsbl
KBaHTOBOW MeXaHUKN
(nocTynaT) - onepaTopsl
KoopauHar (X,y,z),
COCTaBAALWMX UMY JIbCa
(px, py, pz) n ux
KOMMYTaLNOHHbIe
cBoncTBa. FlaMnnbTOHMaAH.
MocTpoeHune onepaTopa
FamunbToHa H. Cuctema us
NATW NonapHo

OMNK-2.2; OMNK-2.3; OMNK-2.4;
ONnK-5.1; OMNK-5.2; NKYB
-2.1; NMKYB -2.2;

3HaTb: MaTeMaTu4yeckme
TEeopuun N MeToabl,
npuvMeHsieMble Npun
obpaboTke AaHHbIX YMeTb:
NCNoJsIb30BaTb OCHOBHbIE
MeTodbl CTaTUCTUYECKON
06paboTKM AaHHbIX U
annpokcMMaumnm
YUCJIEHHBIX XapaKTepnCTmK
BnageTb: MeTogamu
cTaTucTnyeckonm obpaboTkn
WHgopMaumn, ocHoBaMun
hyHOaMeHTabHbIX
MaTeMaTU4YeCKNX TeEOPUn 1
HaBblKaMW NCMOJIb30BaHNSA
MaTeMaTu4yeckoro
annapaTa npu obpaboTke
OaHHbIX

, Cnanpg-nekuuns
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KOMMYTUPYIOLWNX
onepaTtopos H, M2, Mz,S2,
Sz ona
BogopopononobHoro
aToMa- pusmyeckoe
cofepxxaHve
®du3mKa aToMoB 1 Monekyn |4 YacTunua B noteHumansHon |OMK-2.1; OMNK-5.1; OMNK-5.2; | 3HaTb: MmeToAbl nosyyeHus, |, Jlekumn-snsyanmsaumnm
sAMe. NMPoxXoxXaeHue OMNK-5.3; OMNK-5.4; NKYB VHOEeHTNndpukKaumm n
YacTuubl Yyepes -2.1; NMKYB -2.2; nccnenoBaHUa CBOMCTB
rnoTeHuUVanbHbIN bapbep. HeopraHN4YecKux u
TyHHeNbHbIN 3(dEKT. opraHn4eckmnx BeLlecTB;
NnHeny4aTbIN MeTOANKN XUMNYECKOro
rapMOHNYeCKUi 3KCNEepUMeEHTa; YMeTb:
OCLIMIIATOP B KBAaHTOBOWN nMJaHNpPOBaTb 3KCNEPUMEHT
MexaHuKe. CNOCOBHOCTbLIO
CaMOCTOSTE/IbHO Ha OCHOBE
aHanm3a nuTepaTypHbIX
OaHHbIX C y4eTOM Kracca
OMacHOCTU BeLLeCTB;
BnageTb: cnocobHOCTLIO
CaMOCTOATESIbHO
COCTaBAATb NNaH
nccsenoBaHus
OOHO3/1eKTPOHHbIE aTOMbl | 4 PelwleHve ypaBHeHuNs OMNK-2.1; OMNK-2.3; OMNK-5.2; | 3HaTb: TeopeTnyeckne , Cnang-nekuuns

LLpeonHrepa ons atoma
Bogopoaa. Mpasuno otbopa
N COCTOSHWUA 3NeKTpoHa. 1s-
COCTOSIHME 2NEeKTPOHa B
aTtome. OnbIT LWWTepHa -
lepnaxa.
ToXXAEeCTBEHHOCTb YacTuL,.
MpuHunn Naynwn.
BogoponononobHeii aTom
(BIMA) - nocTaHOBKa
3a/a4n, ABHbIN BUL,
CTaLUMOHapPHOro ypaBHeHNA
LLipeavHrepa B
chepuyeckonm cncrteme
KoopAuHaT. YrioBas
(chepuyeckne pyHKLNMN
YI,m(000)) n pagnanbHas
(Rn,I(r)) yacTn BonHoBOW®
QyHKUMKn. KoopanHaTHasa u
CNuHOBas cocTasasLme
MOJIHON BOJTHOBOW
QyHKUMKN. BepoaTHoCTHas
TpaKTOBKa BOJIHOBOM
PYHKLAN 1 NOHATUE

ONK-5.3; OMNK-5.4; NMKYB
-2.1; NMKYB -2.2;

0CHOBbI 6a30BbIX
XUMUNYECKNX U PN3NYECKNX
ANCUMnNAnH, MeToAbl n
crocobbl peweHuns
nccnenoBaTesibCKUX 3a4ad,
MEeTOLANKWN N CNocobbl
nposefeHuns
3KCNepuMeHTa, MeToabl
MaTeMaTU4YecKomn
CTaTUCTUKN YMETb:
NCMoib30BaThb
WH(pOpMaLNOHHbIE
pecypchl, aHann3nMpoBaTb
MoJly4eHHbIe B OMbITax
pesynbTaTbl C
NCMosIb30BaHNEM MEeTOL0B
MaTemMaTn4eckomn
CTaTUCTUKK BnageTtb
HaBblKaMu
dopmMyIMpoBaHNs
pe3ynbTaToB, MONYyYEeHHbIX
B X0[4e peweHuns
nccnenoBaTesibCKUX 3a4ad,
HOBbIMU MeToAaMun
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
aTOMHOW opbuTann n CNuH- nccnenosaHms
opbutanu.
MHOro371eKTpOHHbIE aTOMbI. | 4 ATOM renus. OMNK-2.1; OMNK-5.3; OlNK-5.2; | 3HaTb: OCHOBHbIe , Cnang-nekuuns
CBoncTBa BapuaunoHHbIn OMNK-5.4; TIKYB -2.1; NKYB nporpamMmMmHble CpeacTBa,
MHOF03/IeKTPOHHbIX aTOMOB npuHuun.Metop, -2.2; KpuTepun Bbibopa
CaMoCoriacoBaHHOrro o4 MpPorpamMMHbIX CPeacTB, UX
XapTpu-doka. PYHKLNOHANbHYIO
SHepreTnyeckne ypoBHu. CTPYKTYpY, YMETb:
MoTeHuWanbl MOHM3aLUUN NPUMeHsTb NpukKiagHoe
aTOMOB. KBaHTOBbIE Ynucna nporpammMmHoe obecneveHune
MHOI03JIEKTPOHHOIr0 aToMa. rnpw opraHn3aunm peLieHmns
MonHble opbuTanbHbie 1 MPOVU3BOACTBEHHbIX 3a4ay,
crnHoBble Yyncna. CnuH- co3paBaTb U USMEHATbL
opbuTtanbHoe KOH(Urypaumo
B3aumMopencTeme. TepMbl WH(POPMaLNOHHBIX CUCTEM
aTOMOB B NpubamxeHun B COOTBETCTBUM C
CnuH-opbuTanbHOro noTpebHOCTSIMU 1 opraHnsa
B3aumopencTens. CnekTpsbl LMOHHO-MEeTOA00r N4EeCKON
MHOI03JIEKTPOHHbLIX aTOMOB CTPYKTYPON NMpeanpusaTuns,
HacTpauBaThb,
aAMUHUCTPUPOBATL U
conposoxgatb UC.
BrnapeTtb: HaBblKamMu
pa3paboTku, BHeAPEHUSA 1
ajanTtaunu NpuKnagHoro
MporpamMMHoOro
obecnevyeHuns
Teopuns XMMMYeckom cea3m |6 MpnbnnxxeHne bopHa- OMK-2.1; OMK-2.2; OMNK-5.4; | 3HaTb: TexHN4eckne , Cnanpg-nekuuns

OnneHrenmepa. ATOMHble
eANHULbI N3MepeHuns.
MeTon MONeKyAapHbIX
opbuTtanei. MpubnmxeHne
JINHEeNnHoN KoMbuHauuu
aTOMHbIX opbuTanen.
YpaBHeHne PyTaaHa.
Ba3uncHbIn Habop aTOMHbIX
opbuTtanen. Opbutann
CneTapa-3eHepa. Opbutanu
[ayccoBa Tuna.
MuHMManbHble 6a3ncHble
Habopbl STO-KG.BaneHTHo-
pacwenneHHble 6a3ncHble
Habopbl M-NPG.
DNeKTPOHHasa Koppenauuns.
EE cocTasnsowme n
MeToAbl yyeTa. MeTopn
KOHMUIypaLMOHHOIro
B3aMMOOENCTBUSA.

MKYB -2.1; NKYB -2.2;

cpencTsa 1 MeTOAbI
ncnbiTaHUn (13 Habopa
UMELLNXCA) ANS peLleHns
nocTaBJieHHbIX 3aga4y HUP
YMeTb: HaxoaAnTb obLuyto
NHGOPMaLNIO ANS peLleHmns
npogeccnoHanbHbIX 3aau,
NCNoJsib30BaTb HECKOJIbKO
NporpamMMHbIX NMPOAYKTOB
onst obpaboTkm
3KCNepuMeHTalbHbIX
OAHHbIX N NOAFOTOBKMU
Hay4HbIX Nybnnkaunn n
noknagos Bnagetb:
HaBblKaMW NMONy4YeHNS
obulen Hay4Ho-
TexHn4yeckom nHhopmaumm
B ceTu IHTepHeT; B
CKaTble CPOKU OCBOUTb
HOBOE MporpaMMHoe
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
AKTUBHbIE obecneyeHune nopn
KOH(UrypaunOHHbIe pPYyKOBOACTBOM
MpocTpaHCTBa. cneunanucTa bonee
MHOrOKOHMUrypaumnoHHble BbICOKOW KBangukaumu,
MeToabl criocobeH NoAroToBMUTb
Te3ncbl goknaga u
rnpe3eHTauunto no 3afaHHoON
Teme Npu Hanm4nm
wabnoHa
MpomexxyToyHas 3K3aMeH B YCTHOM hopme
aTTecrtauuns: aKk3aMmeH
NTOrlO: 34 12
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 03%0

1 2 3 4 5 6

5 TennoBoe nsnyvyeHue PacyeTbl Ha hoTO3hdekT, paboTy BbIxOAa 31EKTPOHA 4 1

5 ATOMHOe CTpoeHMe BeLlecTBa PacuyeT ckopoCTu ABMXXEHUS 3/1eKTPOHa NO NepBOW Kpyrosow opbuTe. pacyeT cui 4 1
KYJIOHOBCKOI0 NPUTSXKEHNS

5 KopnyCKy/ISSpHO-BOJIHOBOW AyaJin3m PacyeT AQnHbI BOJIHbI 3J1IEKTPOHA 4 1

5 BonHoBasa yHKLUMSA BblyncneHne pagnasnbHbIX COCTaBASAIOWNX BOJIHOBON hyHKLMN BOAOPOAONOA0OHOro aTomMa 1 8 1
MoCTpoOeHMe rpadMKoB paamrabHOro pacnpeaeneHns 3IeKTPOHHON MJOTHOCTH

5 ®dU3nKa aTOMOB N MOJIEKY I MpocTenwmne onepaTopbl KBAHTOBOWN MEXaHWKUN N NX CBONCTBA - JINHENHOCTb, SPMUTOBOCTb, 8 2
KOMMYTaLMOHHbIe COOTHOLEHNS. JIMHENHOCTb, 3PMUTOBOCTb U KOMMYTaLMOHHbIE CBONCTBA
cucTembl onepaTtopoB Mx, My, Mz,M2, H. BelyncneHne cob6CTBEHHbLIX QYHKLUNA 1
COBCTBEHHbIX 3Ha4YeHMI onepaTopos Mz n M2.

5 OLHO3/IEKTPOHHbIE aTOMbI OnpegpeneHne Hanbosiee BEPOATHONO U CPeAHEro PpacCTOSHUA MeXAy S4POM U 3/1eKTPOHOM 12 2
015 pa3Hbix cocTosiHu BIA. Pazmep opbuTtanu n ero pacyer ans 1s- opbutanm BIMA

5 MHOrosnekTpoHHble aToMbl. CBOMCTBA MocTpoeHne sHepreTuyeckmnx gmarpamMmMm n rpaHnUYHbIX NnoBepxHocTen MO ans 12 1

MHOI03JIEKTPOHHbIX aTOMOB MHOIr0aTOMHbIX MOJIEKYJI

5 Teopuns XMMUYECKON CBA3N MeTon MO B npmnbnmxeHnn Xiokkens. MpocTene npuMepbl pacyeToB. 3apaibl Ha aToMax, 16 1

NopAAKM CBA3EN, MHAEKCbl CBOBOLHOM BaJIEHTHOCTU, SHeprus genokaamnsaymm. ®opmel MO
UTOro: 68 10

CMMyﬂﬂLI,VIOHHbIe 3aHATUA, UX HAaUMeHOBaHue, cogep>XxaHue m ob6beM B yacax

Cem Ne pa3pesia gUCUUMNJINHDbI HamMmeHoBaHue CUMYNALUOHHBIX 3aHATUM 06bem B yacax
o®0 300 [ 03®0
1 2 3 4 5 6
[nToro:

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

Cem Neo paspena aUMCUUNINHDbI HauMmeHoBaHue nabopatopHbix paboT 061bemM B Hacax
(o] o) 30 03®0
1 2 3 4 5 6
UTOrro:
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5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7

Tennosoe nsny4yeHve CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunana 1-3 20
Hepens

ATOMHOe CTpoeHue BeLlecTBa CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 4-5 4 20
Hepens

KopnycKynsapHo-BOJIHOBOW Ayasin3Mm CocTaBrnieHuMe nnaHa-koHcnekTallpopaboTka y4yebHoro maTtepmnana 6-7 8 20
Hepens

BonHoBasa yHKLUMSA CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuana 8-9 20
Hepens

®dur3nKa aTOMOB N MOJIEKY CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 10-11 10 20
Hepens

OOHO2/1eKTPOHHbIE aTOMbI CocTaBrnieHune nnaHa-koHcnekTallpopaboTka y4yebHoro matepmnanaCocTtaBsieHme n 12-13 20

3awmTa pedepaToBPelneHne 3agau Hepensa

MHOrosnekTpoHHble aToMbl. CBOMCTBA CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunanaCoctaBneHmne un 14-15 10 20

MHOI03JIEKTPOHHbIX aTOMOB 3awmTa pedepaToBPelieHne 3agad Hepens

Teopus XMMN4YeCKON CBA3UN CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepunanaCoctaBneHmne u 16Hene 10 9

3aWmnTa pedepaToBPelleHne 3a4a4 ns
NTOro: 42 149
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMUNJIUHE
Moaynb HJaTa, MecTo nposeaeHus Ha3sBaHue meponpuaTusa ®dopmMa nposeneHus OTBEeTCTBEHHbIA JocTuxeHus
MeponpuaTus obyualowmuxcsa

Mogaynb 3 YyebHo-
nccnepoBaTenbCckas u
Hay4Ho-nccnenoBaTeNbckas
nesTenbHOCTb

1 3aHAaTne, MI'TY

Ponb KBaHTOBOW MeXaHWKK B
pa3BUTUN COBPEMEHHOMN
Haykun.Bknag
OTeY4yeCTBEHHbIX YY4€HbIX B
pa3BUTME HaYKWN

Nekuuns - becena

npod. P.A. bepaHokoB

OMK-2.1; OMNK-2.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

BenaHokos, P.A. KBaHTOBas h1M3nKa N 3N1E€MEHTbI KBAHTOBOM
mexaHukun/ P.A. begaHokoB.-C-MNeTepbypr: JlaHb, 2020.

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+081
4BB

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcblsIKa

Tpacy4yés, B.A. KBaHTOBas MexaHuKa oNns CTy4eHTOB
TexHN4YeCcKux By3oB : y4ebHoe nocobue / B.A. Tpacyuyés. -
ToMCK : TOMCKNI NOANTEXHMNYECKNI yHBepcuTeT, 2017. -
156 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/84014.html. - Pexxum pgocTtyna: no
noanucke. - ISBN 978-5-4387-0746-2

http://www.iprbookshop.ru/84014.html

Lunpses, A.K. KBaHTOBas MexaHUKa 1 KBaHTOBas XUMUS :
yyebHo-MeToanyeckoe nocobue / A.K. LLnpsies. - Camapa :
CaMapCKuil rocyaapCTBEHHbIN TEXHNYECKUA YHUBEPCUTET,
3BbC ACB, 2017. - 121 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/90518.html. - Pexxum poctyna: no
nognucke. - ISBN 2227-8397

http://www.iprbookshop.ru/90518.html

Ceprees, H. A. OCHOBbI KBaHTOBOI TEOPUUN AOEPHOIO
MarHMUTHOro pe3oHaHca : MmoHorpadgus / H. A. Ceprees, 4. C.
PabywkunH. - Mocksa : Jloroc, 2020. - 272 c. - ISBN
978-5-98704-754-5. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1213078. - Pexxum
[0CTyna: No NoAmnuncke.

https://znanium.com/catalog/document?id=367489

BapaHoBckui, B. 1. KBaHTOBasA MexaHukKa 1 KBaHTOBas
xmmusa : yvebHoe nocobue ons Bysos / B. V. bBapaHoBCKuin, —
5-e n3ga., ctep. — CaHkT-MeTepbypr : JlaHb, 2025. — 428 c.

3N1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/505847

— ISBN 978-5-507-51139-6. — TeKCT : 3N1eKTPOHHbIN // JlaHb :

https://e.lanbook.com/book/505847

Epmakos, A. . KBaHTOBas MexaHWKa 1 KBaHTOBas xumus. B
2 4. YacTb 1. KBaHTOBas MexaHuKa : y4ebHMK N NpakTUKyM
onsa sysos / A. . EpmakoB. — MockBa : I3paTenscTso
lOpanT, 2025. — 183 c. — (Bbicwee obpa3zoBaHue). — ISBN
978-5-534-00127-3. — TeKCT : 3NeKTPOHHbLIN //
Obpa3oBaTenbHasn nnaTdopma HOpanT [canT]. — URL:
https://urait.ru/bcode/562492

https://urait.ru/bcode/562492

Epmakos, A. . KBaHTOBas MexaHMKa 1 KBaHToBas Xxumus. B
2 4. YacTb 2. KBaHTOBas XuMuns : y4ebHUK N NpakTUKyM N5
By30B / A. I. EpmakoB. — MockBa : UsgaTenbcTBo HOpanT,
2025. — 402 c. — (Bbicwee obpa3zoBaHue). — ISBN
978-5-534-00128-0. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma KOpanT [canT]. — URL:
https://urait.ru/bcode/562493

https://urait.ru/bcode/562493

Y4yebHo-MeTOoOM4YECKME MaTepuabl Aa1a caMocToAaTesiIbHON paboTbl 0by4vatowmxcsa us yncna
WHBaNIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLeHMAMKN 3peHuns:

B )OopMe 3N1eKTPOHHOIro AOKYMeHTa,
e B hbopMe aygunocpanna,
B ne4vyaTHon hopMe Ha s3blke bpanns.

B MeYaTHOWN hopMe yBeMYEeHHbIM PN TOM,
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ONns nuu C HapyweHuamMmu cnyxa:

e B nevyaTHom opme,
e B DOPME 3NEKTPOHHOIr0 JOKYMEHTA.

Onsa nuy, ¢ HapyweHnaMN ONoOpHO-ABUraTeIbHOIrO annapaTa:
e B MevyaTHOW chopme,

* B (popMe 3/IeKTPOHHOr0 JOKYMEHTa,
e B (popme ayauocdpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

3Tanbl hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
ONK-2.1 lNMpuMeHsieT TeopeTuyecKre 1 noJysmMnupruyeckne Mogesnv npu peeHnn 3afad XmMm4eCckon HanpasiaeHHOCTH
56 56 Ddusnyveckas Xmmms
4 4 NHdopMaumoHHble
TexHoJ0rum
7 7 SNEeKTPOXMMuUs
5 5 KBaHTOBasi MexaHuKa 1
KBAHTOBas XMMusa
3 6 Fvpopasavka
7 9 Xymunsa un pusmka TBepaoro
Tena
3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA
6 6 Lncdposasa TpaHchopmaums
oTpacau
4 8 MeToabl 06paboTku n

BM3yann3aLuum pesynbTaToB
XUMUYECKOr0 3KCNepuMeHTa

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnunKaLunmoHHom paboTsl

8 8 KoMmnbloTepHoe
MoaennposaHue
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLLeCTB, XUMUKO-
dapmMaLeBTUYECKMX
npenapaToB ”
KOCMEeTUNYeCKMX CPpeacTB

OnkK-2.2 |/|CI'IOI'Ib3yeT CTaHAapTHOE rnporpaMmmMmHoe obecneyeHne npn peleHnn 3agad XUMUNYECKOWN HanpaB/1E€HHOCTU

4 4 NHdopMaLMoHHbIe
TEeXHoJ0rnn

56 56 dursnyeckas xmmums

7 7 DN1IeKTPOXMMUsA

5 5 KBaHTOBas MexaHuKka u
KBaHTOBas XMMunsa

3 6 rmopasavika

7 9 Xvmunsa n prsmka TBepaoro
Tena

6 7 XuMunyeckaa MeTpoJsiornsa un
CTaHdapTu3auns

3 8 MeTonbl pa3zgeneHnsa n
KOHLIEHTPYPOBaHUSA

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yainsauunnm pesynbTtaTtoB
XUMNYECKOro sKCrnepmMeHTa

8 9 MogroroBka K Npoueaype
3alWKnThbl 1 Npoueaypa
3aLUNTbI BbIMYCKHOW
KBanMuUKaLMoHHOM paboTbl

8 8 KoMmnbloTepHoe
MogennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rn4eckn akTUBHbIX
BeLeCcTB, XMMNKO-
dapmMaLeBTUYeCKMX
npenapaTos 1
KOCMeTNYEeCKUX CpeacTB

OMNK-2.3 lcnonb3yeT 6a30Bble 3HaHWUSA B 061aCTV MaTeEMaTUKN U QU3NKN MPU NAAHMPOBaHUK paboT XMMUYeCKon
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
HanpasJIEeHHOCTN
4 4 WNHdpopMaynoHHble
TEXHOI0rnn
56 56 Ddusnyveckas xXmmMms
7 7 INEeKTPOXUMUSA
5 5 KBaHTOBas MexaHuKa n
KBaHTOBas XUMUS
6 7 XvMumnyeckas MeTposiornsa n
CTaHAapTu3auums
7 9 Xvmuna n pusmka TBepLoro
Tena
3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUpPOBaHUsA
3 6 Fvpopasavka
4 8 MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XVWMMYECKOro 3KCNnepmuMeHTa
6 6 LUndposasa TpaHchopmaums
oTpacau
8 9 MogroToBka K npouenype
3aWMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl
8 8 KomnbloTepHoe
MogennpoBaHme

NPOV3BOACTB CUHTETUYECKMNX
B6NOSIOrNYECKN aKTUBHbBIX
BELLEeCTB, XMMUKO-
hapMaueBTNYECKNX
npenapaTtos 1
KOCMETUYECKMX CPeacTB

OMNK-2.4 O6pabaTbiBaeT faHH

ble C NCNOoJIb30BaHWE CTaHOAPTHbLIX cnocoboB annpokcnMauunmn

HYNCNEHHbIX XapaKTepucTun

4 4 NHdopMaumoHHble
TEexHoJ0rnm

56 56 Ddusnyeckas Xmmus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaAHTOBasi XMMus

3 6 Fvppasavka

7 9 Xvmuna n pusmka TBepnoro
Tena

3 8 MeToAbl pa3geneHnsa n
KOHLEHTPMPOBaHUA

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1
BU3yasiM3aunn pesysibTaToB
XMMNYECKOro dKCrnepnmMeHTa

8 9 MogroToBka K Npoueaype
3aWnThl U Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaJInuUKauMoHHOM paboTbl

8 8 KoMmnbloTepHoe
MonennpoBaHume

MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYEeCKUX CpeacTB

OMNK-5.1 NpoBoanNT CNUHTES BE

LeCTB 1 MaTepuasioB pasHom N

pupoabl C NCMOJIb30BaHNEM NMEKLLNXCA METOOUNK

56 56 dusmyeckas xmmums

34 34 OpraHuyeckas xuMus

7 7 DNIeKTPOXMMUsa

5 5 KBaHTOBas MexaHuKa u
KBAHTOBas XMMunsa

3 6 FvppaBavka

7 9 Xvmunsa n prsmka TBepaoro
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STanbl d)OpMMpOBaHM’I KoMneTeHuuu HaumeHoBaHue yqe6|-|b|x

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
Tena
6 6 Undposasa TpaHchopmaums
oTpacau
4 8 MeTonbl 06paboTku 1

BU3yannsauunn pesynbTtaTtoB
XNMNYECKOro 3KCnepnMMeHTa

6 9 XUMna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

8 8 KoMmnbloTepHoe
MonennpoBaHue
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2 2 O3HakoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa
ONK-5.2 NHTepnpeTupyeT pe3ysibTaTbl XMMUYECKNX HabNoOeHN C MCNONb30BaHNE (HU3NYECKUX 3aKOHOB 1
npencTaBsieHUN
56 56 dusnyeckas xmmmsa
34 34 OpraHuyeckas xuMus
7 7 DNEeKTPOXUMUSA
5 5 KBaHTOBas MexaHuka n
KBaAHTOBas XMMunsa
3 6 Fvpopasavka
7 9 Xumunsa n pusmka TBepaoro
Tena
6 6 Undposasa TpaHchopmaums
oTpacau
4 8 MeTonbl 06paboTku 1

BU3yannsauunn pesynbTtaTtoB
XNMNYECKOro 3KCNnepnMMeHTa

6 9 XUMna npupoaHbIX
COeANHEHNIA N OCHOBBI
6rnoxmmmm

8 9 MogroToBka K Npoueaype

3alWmUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

8 8 KoMmnbloTepHoe
MoaennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2 2 O3HakoMUTesIbHas NpakTuKa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa

OMNK-5.3 cnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHanuse, obpaboTke n npeacTaBneHUN NHpopMaLmn
XUMUKO-TEXHOJIOMM4ECKOro cogepxaHus

56 56 dursnyeckas xmmums

34 34 OpraHuyeckas xuMus

7 7 INEeKTPOXUMUSA

5 5 KBaHTOBas MexaHuka n
KBaAHTOBas XMMuns

3 6 FvpopaBavka

7 9 Xumunsa n pusmka TBepaoro
Tena

6 6 Undposasa TpaHchopmaums
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

HauMeHoBaHue y4ebOHbIx
AVCLUNJIVH,

0o®0

390

0390

cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

oTpacau

MeToabl 06paboTku n
BU3yasn3auunm pesynbLTaToB
XWMUYECKOro 3KCNepUMeHTa

XUMuna npupoaHbIX
COeINHEHNI N OCHOBBI
6rnoxmmmmn

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBanNUKauMoHHom paboTol

KomnbloTepHoe
MoenmpoBaHune
NPOM3BOACTB CUHTETUYECKUX
brnonornyeckn akTUBHbIX
BelecTB, XMMUNKO-
hapmaLeBTUYeCcKmX
npenapaToB U
KOCMEeTUYECKUX CPeaCTB

2

2

O3HaKoMUTesIbHas NpakTuKa

56

56

Hay‘-IHO-I/ICC)'Ie)J,OBaTeJ'IbCKaﬂ
paboTa

ONK-5.4 Cobntopaet HOpMbl MHOPMaLIMOHHON 6e30NacHOCTUN B MPOEeCCUOHAIbHON AeATeIbHOCTH

56

56

dPusnyeckasa xmmMns

34

34

OpraHuyeckas XxmmMus

7

7

DNEeKTPOXUMUSA

5

5

KBaHTOBas MexaHukKa vn
KBaHTOBasd XMMUA

Fvpopasavka

Xumunsa n pusmka TBepaoro
Tena

Undposasa TpaHchopmaums
oTpacau

MeTonbl 06paboTku 1
BM3yann3aunm pesynbTaToB
XMMUNYECKOro 3KCNepUMEHTa

XyMnA nNpupoaHbIX
COeANHEHNI N OCHOBbI
broxnmmn

MoaroToBKa K npouenype
3alWmnThl 1 Npouenypa
3alLUMThl BbIMYCKHOM
KBaNUuUKaLMoHHoOM paboTbl

KoMmnbloTepHoe
MoaennpoBaHume
MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

2

2

O3HaKoOMUTEeIbHas NMpakKTukKa

56

56

Hay4Ho-nccnenoBaTesibCckas
paboTa

7.2. OnucaHue nokKasaTesiel U KpuTepues OLEHUBaAHUA KOMMNETEHUUA Ha pa3J/iIMiHbIX
3Tanax ux popmupoBaHUs, onMcaHue LIKaJsbl OLLEeHUBaAHUA

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeynoBNeTBOPUT | yaoBneTsoputen XopoLuo OTJINYHO OLEHOYHOro
oCBOEHMA enbHOo bHO cpeacTBa

KOMMeTeHuUn
1 2 3 a4 5 6

OMK-2: CnocobeH MCrnonb30BaTh MaTeMaTMyeckume, usndeckne, (nsnkKo-XnMmnieckne, XuMnyeckue MeToabl ans peleHus
3afa4 NpoeccnoHasibHON AesTebHOCTH

OlK-2.1 I'IpmmeHﬂeT TEeopeTndHeckmne n noaysMmnmpmndeckme mogesn npun peieHnn 3agad XUMNYECKON HanpaBJIEHHOCTU

3HaTb: NoAXoAbl
K pelleHunio 3aaad

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepkalune

CdopmMupoBaHHble
cncTemMaTuyeckue

KOHTpPOJIbHasA
paboTa, TecThl,
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

6

M3 OCHOBHbIX
pa3fnenos
MaTemMaTuKu, a
TaKxXe nx
MPUI0OXKEHNS K
TeopeTun4eckon
XUMUN, MPUHLMNNBI
MaTeMaTU4ecKoro
MO eNMpoBaHus
XUMUNYECKNX
peakunmn

oTAesbHble
npobenbl 3HaHUA

3HaHNA

YMeThb:
Ncnosib30BaTh
MaTeMaTun4eCcKni
annapaT npwu
n3yyeHnn n
KONMYEeCTBEHHOM
onncaHun
PhUsnyeckunx
nMpoL,eccoB n
ABNEHUN, @ TaKxXe
npu peweHnn
dhuU3nyecknx sagaq

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopMupoBaHHble
yMeHus

Bnapetsb:
HaBblKaMu
TeopeTn4eckoro u
3KCNepuMeHTasbH
Ooro nccnepoBaHus
Moaenen
XUMUNYECKNX
rnpoL,eccos

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

onpoc, goMallHue
3ajaHus, pedepaT
KOJIJIOKBUYM,
3K3aMeH B YCTHOW
topme

OlMK-2: CnocobeH ncnonb3oBaTb MaTeMaTudeckume, pusndeckne, GU3NKo-xmMmMmm4eckmne, Xxumm4yeckmne MeToabl Ansa peweHns
3a4a4 npodeccnoHasbHON fEeATENbHOCTYN

OMK-2.2 Ncnonb3yeT cTaHAapTHOe NporpaMMHoe obecrneyeHrie Npu pelleHn 3a4a4 XMMUYECKON HanpaBaeHHOCTH

3HaTb:
BO3MO>XHOCTU
MporpamMMHbIX
nakeTtoB obuiero
Ha3HayeHuns
(Microsoft) npu
peweHnn 3agad

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

XUMUMNYECKON

HanpaBJeHHOCTU

YMmeThb: YacTu4Hble yMeHUA | HenosnHble yMeHUs | YMeHMs nosHble, CchopMupoBaHHbIe
MPUMEHATb JonyckatoTcs yMeHUNs
npuknagHoe HebosnbLne

nporpamMMHoe ownbkKmn

obecneyeHune npu

opraHusauuu

peLieHuns

MPOVN3BOACTBEHHb!

X 3agaud

XUMUNYECKON

HanpaBJEeHHOCTU

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BNajeHne e MpuMeHeHne cucTemMaTU4eCcKoM | cucTemMaTuyeckoe
MPaKTU4eCcKoro HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npUMeHeHus HaBbIKOB HaBbIKOB
nporpamMMHoe jonyckatwTcs

obecneyeHune npu npobenb

pelweHnn 3agad
XUMUNYECKON
HanpaB/JeHHOCTN

KOHTpPOJIbHas
paboTa, TecThbl,
onpoc, goMallHue
3afaHus, pedepaTt
KOJIJTOKBUYM,
3K3aMeH B YCTHOW
copme

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, pusnyeckme, GU3NKO-XMMNYyeckmne, XmmMmmyeckmne MeToabl 415 peleHuns
3afa4 npogeccnoHasbHON fesTeNbHOCTN

OMNK-2.3 Ncnonb3yeT 6a30Bble 3HaHNA B 061aCT MaTEMaTUKN U (PU3NKK NPU NMIaHNPOBaHMK paboT XMMU4eckomn

HarnpasJIeHHOCTN

3HaTh!: ®parmMmeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpPOJIbHasA
cogepxaHue 3HaHWA HO cofepxxaLlune cncTemaTtudeckue |pabota, TecThl,
MpoLeccoB n oTAelbHble 3HaHWA onpoc, goMallHue
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMNeTeHuuu

1 2 3 4 5 6

camoopraHusaumm npobenbl 3HaHUA 3apaHus, pedepar,
" KOJIJIOKBUYM,
camoobpa3oBaHus, 3K3aMeH B YCTHOWN
nx ocobeHHOCTEN 1 thopme
TexHonorunen
peanusauun,
Ncxons n3 uenen c
OBEpPLUEHCTBOBAHMN
A
npodeccnoHanbHo

N NesaTenbHOCTU

YMmeTb:

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,

CdopMupoBaHHble

MCNoJsib30BaTb jonyckatTcs yMeHus
XnMuyeckue, HebonbLne

MaTeMaTnyeckme un owmnbKkmn

dhusnyeckue

Monenu;

onpenenaTb

BO3MOXXHOCTb

paunoHanbHOro

MCNoJsib30BaHUs ec

TeCTBEHHOHaYy4HbI

X 32aKOHOB B

pa3INYHbIX

06nacTax Hayku u

TEeXHUKN

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
KOMTMJIEKCHOro " HaBblKaMun HaBbIKOB npuMeHeHun npuMeHeHue
CpaBHUTENILHOIO HaBbIKOB HaBbIKOB

aHanM3a cocTaBa, jonyckatTcs

CTpOeHUs n npobensl

XNMNYEeCKUxX
CBOWCTB BeLLeCcTB

OlMK-2: CnocobeH ncnosb3oBaTb MaTeMaTU4YeCKMe, (Lt)I/I3I/I‘-IeCKI/Ie, CbI/IBI/IKO-XI/IMI/I‘-IeCKI/Ie, XnMm4eckme MeToabl Ana peweHns

3a4a4 npodeccnoHasbHON fEeATENbHOCTYN

OlK-2.4 ObpabaTbiBaeT faHHbIE C UCMOJIb30BaHWE CTaHAAPTHbLIX CNOCOH0B aNMPOKCYMALLMM YNCIEHHbLIX XapaKTepUCTM

3HaTb:
MaTeMaTun4eckmne
Teopun 1 MeToLbl,
npuMmeHaemble rnpun
06paboTke faHHbIX

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

MCMoNb30BaTh nornyckatoTcs yMeHus
OCHOBHbIE MeTOAbI HebonbLLne

CTaTUCTNYECKON owmnbKmn

06paboTKM AaHHbIX

1 annpokcumauum

YNCNEHHbIX

XapaKTepPUCTuK

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToLamMu BNajeHne e NpMMeHeHne cUcTeMaTUYeCKOM | cucTemMaTuyeckoe
CTaTUCTUYECKOMN HaBblkamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
06paboTku HaBbIKOB HaBbIKOB
nHpopMaumu, nornyckatoTcs

oCHOBaMu npobenebl

dyHOaMeHTalbHbIX

MaTeMaTU4YeCKnx

Teopui n

HaBblKamMu

MNCMNOJb30BaHMNSA

MaTeMaTU4ecKoro

annapaTa npu
06paboTke fAaHHbIX

KOHTpPOJIbHas
paboTa, TecThbl,
onpoc, goMallHue
3aflaHus, pedepar,
KOJIJTOKBUYM,
3K3aMeH B YCTHOW
copme

OMNK-5: CrnocobeH ocyLecTBASTb 3KCNEPUMEHTasIbHbIE NCCIeA0BaHNS U UCMNbITaHUA NO 3a4aHHOM MeToANKe, MPOBOAUTb
HabntoaeHns n n3aMepeHuns c y4eTom TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHblE

OlMK-5.1 NpoBOAUNT CUHTE3 BELWECTB U MaTEPNAJIOB Pa3HOM NMPUPOLbLI C MCNOJIb30BAHNEM UMEKLLNXCA METOAUNK

3HaTb: METOAbI
noslyyeHus,

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofepikalune

CdopmupoBaHHble
cncTemMaTuyeckue

KOHTpPOJIbHasA
paboTa, TecThl,
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
UHAEeHTUDUKaLNN oTAesNbHble 3HaHUA onpoc, AomallHme

N uccnenoBaHus
CBONCTB
HeopraHM4Yecknx n

npobenbl 3HaHUA

OpraHnyecknx
BeLLeCTB;
MeTOoANKWN
XMMNYECKOro
3KCNepnmeHTa
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
nAaHWpoBaTb hornyckatTcsa yMeHus
3KCNEepPUMEHT HebonblLne
CNocobHOCTbIO owmnbKkmn
CaMoCTOATENIbHO
Ha OCHOBe aHasu3a
nnTepaTypHbIX
OAHHbIX C y4eTOoM
Kjacca ornacHoCTun
BellecTB
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe un
CNoCOBHOCTbIO BlafeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
CaMOCTOATESIbHO HaBblKamMu HaBbIKOB NnpUMeHeHun npuMeHeHne
COCTaBNATb MAaH HaBbIKOB HaBbIKOB
nccnenoBaHns nonyckatoTcs

npobensbl

3ajaHus, pedepaT
KOJIJIOKBUYM,
3K3aMeH B YCTHOW
topme

OMNK-5: CrnocobeH ocyLecTBASTb 3KCNEPUMEHTasIbHbIE NCCIeA0BaHNS U UCMNbITaHUA NO 3a4aHHON MeToAuKe, MPOBOAUTb
HabntoaeHns n n3MepeHuns c y4eToMm TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHbIE

OlNK-5.2 NHTepnpeTupyeT pe3ybTaTbl XUMNUYECKUX HABMOAEHNI C NCNOJIb30BaHNE PU3NYECKNX 3aKOHOB 1 NpeacTaBAeHUN

3HaThb:
TeopeTunyeckumne
0CHOBbI 6a30BbIX
XUMUNYECKUX n
PUsnyecknx
ONCUUMINH
MeToAbl 1 cnocobbl
peleHns nccnenos
aTenbCKMX 3aaad,
MeTOAUKUN U
crnocobbl
rnpoeseneHns
3KCnepuMeHTa,
MeToAbl
MaTeMaTu4Yeckomn
CTAaTUCTUKN

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeTb:
MCronbL30BaTh
MH{OopMaLNOHHbIE
pecypcsl,
aHa/n3nposaTb
rnoJly4eHHble B
onblTax
pesynbTaThbl C
MCMoJIb30BaHNEM
MeToLO0B
MaTeMaTn4eckomn
CTaTUCTUKMN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblkamMu
hopmMynmpoBaHus
pe3y/bTaToB
MoJly4eHHbIX B
xofe peleHns ncc
nepoBaTeslbCKMX
3ajay, HOBbIMU
MeToAamu
nccaenosaHns

YacTu4Hoe
BNlafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNN
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

KOHTpPOJIbHasA
paboTa, TecThl,
onpoc, goMallHue
3ajlaHus, pegepaT
KOJIJIOKBUYM,
3K3aMeH B YCTHOMN
thopme

OMNK-5: CrnocobeH ocyLecTBASTb 3KCNEPUMEHTasIbHbIE NCCIeA0BaHNS U UCMNbITaHUA NO 3a4aHHOM MeToANKe, MPOBOAUTb
HabntoaeHns n n3aMepeHuns c yieTom TpeboBaHU TeXHUKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTasIbHble AaHHblE
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KpuTepun Boibopa
nporpamMmMHbIX
cpencTB, Ux
DYHKLMOHAIbHYIO
CTPYKTYPY

npobenbl 3HaHUSA

YMeTb:
NPUMEHATb
npuKnagHoe
nporpaMmMHoe
obecneyeHune npun
opraHu3sauunu
peweHns
NMPOn3BOACTBEHHb
X 3ajau,
co3faBaTb U
N3MeHATb
KOHMUrypaumo
MHPOPMaLMOHHbIX
cncTem B
COOTBETCTBUM C
noTpebHocTaMU 1
OpraHn3auMoHHO-M
eToA0M0rnYecKomn
CTPYKTypoWn
npeanpuaTus,
HacTpauBaThb,
aAMUHNCTPUPOBAT
b N CONPOBOXAATb
nC

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHus

Bnapetb:
HaBblKamMu
pa3paboTkuy,
BHEApEeHUs n
ajanTtaunun
npuKNagHoOro
rMporpaMmMHoOro
obecneyeHuns

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTBa

KOMMNeTeHUumn
1 2 3 4 5 6
OMNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHannse, obpaboTke n npencTaBneHnn NHGoOpMaLnm
XMMUKO-TEXHOJIOrMYECKOro cogepxaHus
3HaTb: OCHOBHble | ®PparMeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
rnporpamMmMHsble 3HaHWA HO copepxxalune cuctematuyeckmne | pabota, TecThl,
CpencTBa, OoTAeNbHble 3HaHWA onpoc, goMallHue

3ajlaHus, pegepaT
KOJIJTOKBUYM,
3K3aMeH B YCTHOMN

opme

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNs N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMeEHTaJIbHble AaHHblE

OMNK-5.4 CobntogaetT HOpMbl MHHOPMaLMOHHON 6e30NacHOCTU B NPOoeCcCUOHAIbHON AeATENbHOCTY

3HaTb: NyTH
aBTOMaTuU3aLumn
NPON3BOACTBEHHb
X NpoLeccos

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobenbl 3HaHUSA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: y4uTbiBaTb

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,

CdopmMupoBaHHble

AN peweHns
rnpodgeccnoHasibHb
X 3afa4

OCHOBHblE nornyckatTcs yMeHus
TpeboBaHus HebonbLne

MH(MOPMaLMOHHON ownbkmn

6e3onacHoCTuU

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
MeTogamm B/lafeHmne € MpUMeHeHne cucTemMaTU4eCKOM | cucTemMaTunyeckoe
MCMONb30BaHUS HaBblKaMu HaBbIKOB NMPUMEHEHNN npuMeHeHne
MH(OPMaLMOHHbIX HaBbIKOB HaBbIKOB

1 KOMMYHUKaLMOH JonyckatoTcs

HbIX TEXHOJIOT 1A npobenb

KOHTpPOJIbHas
paboTa, TecThbl,
onpoc, goMallHue
3aflaHus, pedepaTt
KOJIJTOKBUYM,
3K3aMeH B YCTHOW
cdopme

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMW, HaBbIKOB U (U1M) ONbiTa AEATEeNIbHOCTU, XapaKTepu3yloLWwux Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl
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1. Teopus BogopogononobHoro atoma no H. bopy. MocTynaTtel bopa.

2. DKCNepMeHTaIbHOe [0Ka3aTebCTBO KOPMYCKYJIIPHO-BOJIHOBOW NMPUpPOAbl CBETA U 3JIEKTPOHOB.

3. CooTHOWEeHNe HeonpepeneHHocTen B.'enseHbepra n gopMynmpoBKa 3a4adn 0 BEpOATHOCTHOM
noaxone Npwu onnMcaHunM OBMXXEHNSA MUKpPOoYacTuL. BonHoBas dyHKUMSA, ee U3MHEeCcKoe coaep)KxaHmne
(M.BopH) 1 cTaHgapTHble TpeboBaHUA, NPpeabABIAEMbIE K BOJITHOBON YHKLMN. DBPUCTUYECKNA
“BblBOA"” BOJIHOBOro ypaBHeHuns LUpeanHrepa onsa cBobogHON MUKPOYACTULbI C KOPMYCKYJIAPHO-
BOJIHOBbIMW CBONCTBAMU N €ro o6o6u.|,eHv|e anda 4acTtuubl, ,D,BI/I)KyLLI,eVICFI B cua0BOM none. MoHaTue o
CTaunmoHapHoOM ypaBHeHun LLpegnHrepa.

4. ToHsATME 06 NNHENHBLIX SPMUTOBCKUX OMepaTopax, onepaTopHbIX YpaBHEHUSAX, COBCTBEHHbIE
3Ha4YeHus 1 cobcTBeHHbIe PYHKLIUK 0NepaTopoB, UX CBOMCTBA B C/lyYae 3pMUTOBCKUX ONEepPaTopOB.

5. ®duniunyveckoe coLep)xaHme HEKOTOPbIX MaTeEMaTUYECKUMX MOHATUN: onepaTtop CDI/IBI/I‘-IeCKOIZ
BEJINYNHbI, ero co6CTBEHHble 3Ha4YeHUS U COBCTBEHHbIE PYHKLNN, KOMMYTaLmnsa onepaTopos.
KBaHTOBO-MexaHMU4YecKoe onncaHmne CoCTOAHNA CUCTEMBI.

6. PU3NYHECKNI CMbIC/T KOMMYTauUnUn 3pMUTOBCKUX OMepaTopoB. BelyncieHne KOMMyTaToOpoOB
ornepaTtopoB xu px;MxvuMz;Mzn M2 - bnsnyeckoe cogeprkaHue rnosiy4eHHbIX pesysibTaToB.

7. CBoncTBa COHBCTBEHHbIX 3HAYEHUN N COBCTBEHHbIX PYHKLUIA SPMUTOBCKNX ONMEepaTopoB.
OnepaTopbl NPOEKLUNIA BEKTOpa MOMeHTa nMnysasca Mx, My, Mz, X KOMMyTauUWOHHbIE CBOMNCTBA.
OnepaTopHoe ypaBHeHMe ana Mz, ero cobcTBeHHbIe PYHKLMN N COBCTBEHHbLIE 3HAYEHUS.
MarHnTHOe KBaHTOBOE 4YMCJSIO0.

8. OnepaTop KBagpaTa MOMEHTa uMnynbca M2 - ero cobcTBeHHble PYHKLIUK N COBCTBEHHbIE
3HavyeHus. OpbuTanbHoe KBaHTOBOe Yncso. MpocTpaHCTBEHHOE KBAaHTOBaHMWe BeKTopa M.

9. OnbIThl LUTepHa u MNepnaxa, npueoasLimne K NOHATUIO CNMHA - COBCTBEHHOr0 MOMEHTa UMMyJbCa
MMKpoyacTuubl . OnepaTtopbl cNMHa S2, Sx, Sy, Sz- nX CBONCTBA, CTPYKTypa 1 CBONCTBA
COBCTBEHHbIX 3HAYEHUN U COBCTBEHHbIX PYHKLWIA 3TUX ONEepaTopoB. BblyncneHme 3HavYeHnn
CMNHOBLIX KBAHTOBbIX YMCen su msus onbiTa LLTepHa n Nepnaxa.

10. 3apgaya 0 ABUXKEHUM YacTuubl B O,D,HOMepHOIZ noTeHumnanbHoOM ssMe ¢ 6&CKOHEYHO BbICOKUMU
CTeHKaMn

11. Pe3ynbTaThl peweHns ypasHeHmnsa LLpeanHrepa ang BrA, cCTpyKTypa BOSTHOBbIX YHKLUNA,
KBaHTOBbLIE YMNCJA, B3aUMOCBA3b MEXAY HUMU N X dr3nHeckoe coaepxaHume. NMoHaTmne ob
3/IEKTPOHHOM opbuTann, 3N1eKTPOHHOW NJIOTHOCTW.

12. OcHOBHble 32aKOHOMEPHOCTW paAnalibHOro pacnpenesieHns 3N1eKTPoOHHON nnoTHocTu. Hanbonee
BEPOSITHOE 1 CpeliHEE MOJIOXKEHUS DJIEKTPOHA A8 pa3HbIX COCTOAHMA BMA, pasmepbl opbuTtanen.

13. OCHOBHbIe 3aKOHOMEPHOCTW YrJI0BOro pacrnpenesieHns 31IeKTPOHHOW MIOTHOCTU.
BellecTBeHHble cihepudeckme QyHKLUUK. PopMa 1 NonoxeHne opbutanein B NpocTpaHCTBE.
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14. CnuH-opbuTanbHble B3aMMOAENCTBUE - PU3NYECKOE COAEPXKAHME ABNeHUs. TeopeMa CJI0XKEHMS
MOMEHTOB, MOJIHbIA MOMEHT UMMYJibCa 3JIEKTPOHA, KBAHTOBbIE YMCJla NOJSIHOMO MOMEHTa j 1 mj.
PacyeT gybneTHOro pacuenseHns ypoBHeN 3Heprum B BOAOPOA0N0A0OHOM aTOME B paMKax Teopun
BO3MYLLUEHWN, TOHKas CTPYKTypa aTOMHOro crnektpa BIMA.

15. BogopononoaobHbih aTOM BO BHELWWHEM MarHUTHOM MNOJie, KPUTEPUI CUILHOIO 1 cnaboro
nonen. dcdpdekTbl 3eeMaHa 1 MNMaweHa-baka. PacyeT paclienneHns sHepreTU4eCcKnx ypoBHen B
cnabbiX N CUNbHBIX MarHUTHLIX Nonax. ®akTop JlaHge.

16. CocTosiHME 3/1eKTPOHa B MHOI03JIEKTPOHHOM aTOME U KBaHTOBbIE YMca. CBA3b KBAHTOBbIX
4yucen C OCHOBHbIMU 3/IEeMEHTaMN 3NEeKTPOHHOI0 CTPOEHMSA aTOMa: KBaHTOBOE COCTOAHUE (CANH-
opbuTansk), aToMHas opbutans (AO), aneKTpoHHas 060s104Ka, 3/1EKTPOHHLIA cnon. OnpeaeneHne Ux
€MKOCTM Ha OCHOBE y3KOWN QOpMYNMpPOBKK NpuHunna Maynun. NocnenosatenibHOCTb 3aN0JIHEHUSA
3/IEKTPOHHbIX 060/104€EK (3HEPreTU4YeCcKMX yPOBHEN) MHOI03/IEKTPOHHbBIX aTOMOB (MpaBwuio
Kne4ykoBCKOro). 3N1eKTPOHHble KOHUrypaLumum aToMOB U OAHOATOMHbIX MOHOB. OCHOBHbIE MPUHLUMbI
noctpoeHunda MNC O.N. MeHgeneeBa, NepuoaNYeCKNI 3aKOH U CTPOEHME aToMa.

17. TepMbl MHOr03/1EKTPOHHbIX aTOMOB. MNMpaBuna XyHAa. OCHOBHOM TepM 3/1IeKTPOHHOM
KOH(purypaumm atomMa n O4HOATOMHOIO MOHa N MeToAMKa ero onpenesneHns. CrnekTpbl
MHOI03/1EKTPOHHbIX aTOMOB, NpasBuaa oTbopa. OCO6eHHOCTN CNEKTPOB aTOMOB LLLENTOYHbIX
MeTasnnos (Ha npuMepe NUTUA N HaTPUA).

18. PacluenneHne sHepreTUYecknx ypoBHen atoMa HaTpus B C/labOM 1 CUJTbHOM MarHUTHbIX MNONSX.
DNEeKTPOHHbIA CMEKTP aTOMa B MarHUTHbLIX MOJISIX pa3HOW CUJbI, NMpaBuia oTbopa.

19. OnepaTop NaMUbTOHa M BONIHOBas YHKLUMS N8 MONEKYNsSPHbIX cucteM. AgnabaTuyeckoe
npubanxxeHne B TEOPUM XMMUYECKOW CBA3KN. YpaBHeHMe LLpeanHrepa Ans 3N1eKTPOHHOIo U
S0EPHOr0 ABUXKEHUIA.

20. BapnauynoHHbIn NpUHUKMN - OCHOBHOIO HepaBeHCTBa E 3Eo ans nponseonbHOM npobHom
hyHKUMN. BapuaumoHHbI NpuHUMN PuTua 1 ero peannsaumsa ans cayydas buHapHonm npobHom
dhyHKLNN.

7.4. MeToamnyeckue MaTepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHMM U HaBblKOB, U ONbITa AEeATEJIbHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUpPOBaHUA
KOMMNEeTeHLUun

TpeboBaHusa K HanucaHuio pecdepaTa

MpooyKT CaMOCTOATEIbHOMN pa60Tb| CTyAeHTa, I'Ipe)J,CTaBJ'IFHOLLI,VIVI cobon KpaTKOoe N3J10)KEHNE B
MMCbMEHHOM BMAE MONy4HeHHbIX pe3yJjibTaTOB (y‘-le6H0-I/ICCJ'Ie,D,OBaTEJ'IbCKOI?I) TEMBbI, rge aBTop
pPaCKpbliBaeT CYyTb mccnep,yeMon FIpO6J'IeMbI, npMBOOUT pPa3/iNdHbIE TOYKUN 3PpEHNA, a TaKXe
cobcTBEHHbIE B3rNAAbl Ha Hee.

PedepaT nonxeH 6bITb CTPYKTYpUpPOBaH (Mo rnaesam, pasaenam, naparpagam) u BKOYaTb
pasgesbl: BBegeHue, OCHOBHas 4acTb, 3aKJIl04YeHNe, CNNCOK MCMNO0JIb30BaHHbIX NCTOYHUKOB. B
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3aBNCMMOCTU OT TEMATKKKN pedepaTa K HEMY MOryT BbITb OhOpMIEHbI MPUIIOXKEHNSA, COAEP KaLLNe
OOKYMEeHTbI, unntcTpaunm, Tabnuubl, cxemsl 1 T.40. O6bem pedepaTa - 15-20 cTpaHUL, NevyaTHOro
TeKCTa, BKJYasa TUTYNbHbINA JINCT, BBEOEHME, 3aK04YeHNne U CNUCOK nTepaTypbl.

3ajadamum pedepaTa ABNAAIOTCS:

1. ®opmMupoBaHue yMeHI/IIZ CaMOCTOATENIbHON pa6OTbI C NCTOYHUKaMW nnTepaTypsbl, X
cncreMaTmn3lauyna,

2. Pa3BnTume HaBbIKOB JIOFMYECKOr0 MbILUIEHUS,

3. YrnybneHne TeopeTnvecknx 3HaHU no npobneme nccaenoBaHms.

Mpu oueHKe pedepaTa UCMOJb3YIOTCS Cenylole KpUTepun:

HOBWM3Ha TEKCTa,

060CHOBAHHOCTb BbIBOpa NCTOYHUKA;

CTeneHb PAacKpbITUSA CYLLIHOCTU BOMNPOCA;

cobniopneHnsa TpeboBaHNn K 0HOPMIAEHNIO.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa «OTJINYHO» - BbIMOJIHEHbI BCe TpeboBaHMs K HanncaHuo 1 3awmnTe pedepaTta: obo3HavyeHa
npobnema n o60CHoBaHa €€ aKTyaJibHOCTb, CeNlaH KPaTKWIA aHaNn3 pas/iIniyHbIX TOYEK 3PEHUS Ha
paccMaTpuBaemyio npobsieMy 1 JIOrMYHO U3JI0)KEeHa COBCTBEHHAsA NMo3nLmMs, COOPMYIMPOBAHbI
BbIBOAbl, TEMA PAacKpbITa MOJIHOCTbIO, BblAep>XaH 06bEM, cobntofeHbl TpeboBaHMsS K BHELUHEMY
0(hopMJIEHUNIO, faHbl MPAaBUJIbHbIE OTBETbI HA AOMOJIHUTE/IbHbIE BOMPOCHI.

OTMeTKa «XOpOoLLOo» - OCHOBHble TpeboBaHMS K pedepaTy 1 ero 3aluTe BbIMOJIHEHbI, HO MPU 3TOM
0OMNyLleHbl Hef04éTbl. B YaCTHOCTU, UMEIOTCSA HETOYHOCTU B U3JIOXKEHUW MaTepuasa, OTCyTCTBYeT
Jlornyeckas nocnenoBaTe/IbHOCTb B CY)KAEHUSX, He BblAep>XaH 06bEM pedepaTa, UMeTCS
yrnyLleHns B 0pOpPMJIEHUIN, HE AOMYCKAeT CYLIEeCTBEeHHbIX HETOYHOCTEW B OTBETE Ha
NOMOJIHUTESIbHbIA BOMPOC.

OTMeTKa «y[0BNEeTBOPUTENIbHO» - UMEIOTCS CYLLLECTBEHHbIE OTCTYMEeHMs OT TpeboBaHUi K
pedepnpoBaHmio. B 4HacTHOCTK, TeEMa OCBELLIEHa NNLIb YaCTUYHO, OOMYLIEHbl PaKTUYeCcKne owmnbKkun
B CoAep)XaHun pedepaTa UM rnpu oTBETE Ha AOMOJIHUTESIbHbIE BOMPOCHI, BO BPEMS 3aLLUThI
OTCYTCTBYET BbIBOA.

OTMeTKa «Hey[oBNeTBOpPUTENbHO» - TEMa pedepaTa He pacKkpbiTa, 0OHapyxMBaeTCs
CyLLIeCTBEHHOE HEerMoHMaHme npobiemsl.
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TemaTuka pedepaToB BblAaeTCA NpenofaBaTeseM, U CTyOeHT BbiIbMpaeT TeEMy CaMOCTOSTENIbHO B
TeyeHue nepsbIX ABYX HedenNb 0byyeHus.

OcBoeHMe ONCUMMINHBI OLLeHVBAETCA B hopMe 3a4eTa: «3a4TEeHO», «He 3a4TEeHO».

KpuTepumu oueHKM 3HaHUHW CTyAeHTa Ha d3K3aMeHe

OuEeHKa «OTJIMYHO» BbICTAB/IAETCS CTYAEHTY, NoKa3aBLleMy BCECTOPOHHME,
cucTeMaTM3NpPoBaHHbIe, FybokMe 3HaHUA y4ebHOoM NporpaMMbl ANCLUUMIINHBI U YMEHME YBEPEHHO
NPUMEHSTb UX Ha MPaKTUKe Npu peLleHnn KOHKPETHbIX 3ada4, cBoboaHoe 1 npaBujibHoe
060CHOBaHME NMPUHATLIX PeLleHNA.

OuEeHKa «XOpOoLUOo» BbICTAB/ISETCA CTYAEHTY, eC/lM OH TBepA0 3HAaeT MaTepuraJsl, F[PamMoTHO
N MO CyLleCcTBY M3naraeT ero, yMeeT NMPUMeHSTb MoJlyYeHHble 3HaHUS Ha NpakKTUKe, HO JOoMNyCKaeT B
OTBETE WM B pelleHnn 3aa4 HEKOTOPbIE HETOYHOCTU, KOTOPbLIE MOXKET YCTPaHUTbL C MOMOLLLbIO
NOTMOJIHUTESIbHbIX BOMPOCOB NMpenofaBaTens.

OueHKa «yA0BJIeTBOPUTEJIbHO>» BbICTABNAAETCS CTY/IEHTY, NOKa3aBLleMy
¢pparMeHTapHbIN, Pa3poO3HEHHbI XapaKTep 3HAHWIA, HEAOCTAaTOYHO NpPaBU/IbHbIE (DOPMYINPOBKN
6230BbIX MOHATUI, HAPYLLUEHUS JIOFMYECKOM NOC/IeA0BaTENbHOCTIN B U3JI0)KEHWUM NPOrPaMMHOr0
MaTepwuana, Ho NMpu 3TOM OH BJlafleeT OCHOBHbIMU pa3aenamm y4yebHon nporpamMmbl, Heob6XxooUMbIMUK
ONs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYeHHbIE 3HaHMS Mo 06pa3Ly B CTaHOAPTHOM
cUTyauuu.

OueHka «HeynoBJIETBOPUTEJIbHO>» BbICTaBNIAETCA CTYAEHTY, KOTOprVI He 3HaeT 6osbLien
H4aCTn OCHOBHOIO coaepXXaHun4 y‘-leﬁHOVI nporpamMmmMmbl ANCUUTMJINHBI, OOMNYCKaeT pr6b|e owunbkun B
hopMyIMpoBKaxX OCHOBHbIX MOHATUNA ONCUUMANHBLI U He YMeEeeT NCMNoJib30BaTb NoJly4eHHble 3HaHWA
npun peweHnn TUNoBbIX NPakKTUHEeCKNX 3aga\d.

KpuTepumn oueHKM 3HAHUWA CTYAEHTOB NpU NPoOBeAeHUn TeCTUPOBaHUA

OueHKa «OTJIMHHO» BbICTaBNSETCS NPU YCJIOBUN NMPaBUIbHOMO OTBETa CTYJIEHTa HE MeHee YEeM Ha
85% TecToBbIX 3aaHUNNA.

OueHKa «XOpOoLOo>» BbICTAaBISETCH NMPU YCNOBUM MPaBUJIbHOrO OTBETa CTyAEeHTa He MeHee, YeM Ha
70% TecToBbIX 3a4aHUN.

OueHKa «yaoBJIeTBOPUTEJIbHO>» BbICTaBASETCS NMPU YCJ0BUN NPaBUIbHOIO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3afaHUN.

OueHKa «HeyaoBJIeTBOPUTEJIbHO>» BbICTaBAAETCA NPU YyCI0BUMN NPaBUIbHONO OTBETa CTyAeHTa
MeHee, 4yeM Ha 50% TecToBbIX 3afaHNN.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblsiKa
BepaHokos, P.A. KBaHTOBas m3nka n aneMeHTbl KBaHToBOW | http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+081
mexaHukun/ P.A. begaHokoB.-C-MNeTepbypr: JlaHb, 2020. 4BB
BapaHoBckuin, B. . KBaHTOBasA MexaHMKa 1 KBaHTOBas https://e.lanbook.com/book/505847

xmMuns : y4ebHoe nocobue ans sysos / B. . BapaHOBCKUIA. —
5-e n3pg., ctep. — CaHkT-MNeTepbypr : JlaHb, 2025. — 428 c.
— ISBN 978-5-507-51139-6. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3/1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/505847

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue CcbsIKa

Tpacy4yés, B.A. KBaHTOBas MexaHuKa oNns CTy4eHTOB http://www.iprbookshop.ru/84014.html
TexHN4YeCcKux By3o0B : y4ebHoe nocobue / B.A. Tpacyuyés. -
ToMCK : TOMCKNI NOANTEXHMNYECKNI yHBepcuTeT, 2017. -
156 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/84014.html. - Pexxum pocTtyna: no
noanucke. - ISBN 978-5-4387-0746-2

Lnpses, A.K. KBaHTOBas MexaHWKa N KBAHTOBas XUMUS : http://www.iprbookshop.ru/90518.html
yyebHo-MeToanyeckoe nocobue / A.K. LLnpsies. - Camapa :
CaMapCKui rocygapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
9BbC ACB, 2017. - 121 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/90518.html. - Pexxum poctyna: no
noanucke. - ISBN 2227-8397

bapaHoBckui, B. . KBaHTOBasA MexaHMKa 1 KBaHTOBas https://e.lanbook.com/book/505847
xmmusa : yvebHoe nocobue ons Bysos / B. V. bBapaHoBCKuin, —
5-e n3ga., ctep. — CaHkT-MeTepbypr : JlaHb, 2025. — 428 c.
— ISBN 978-5-507-51139-6. — TeKCT : 3N1eKTPOHHbIN // JlaHb :
3N1eKTPOHHO-6ubnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/505847

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLUMOHHbIE pecypchbl ceTn «MIHTepHeT»

1. O6bpa3oBaTenbHbI NopTan ®reQyY BO «MI'TY» [9neKTpoHHbIN pecypc]: Pexxum gocTtyna:
https://mkgtu.ru/ 2. OdmumnansHbIn canT MNpaBuTensCcTBa Poccuinckon depepaynn. [SNeKTPOHHbIN
pecypcl: Pexxum poctyna: http://www.government.ru 3. UHpopMaLmoHHO-NpaBoBON NopTan
«[apaHT» [9neKTpoHHbIN pecypcl: Pexxnum goctyna: http://www.garant.ru/ 4. Hay4Has 3n1eKTpoOHHas
bnbnnoteka www.eLIBRARY.RU - Pexxum pocTtyna: http://elibrary.ru/ 5. 9n1eKTpOHHbLIN KaTanor
bnbnnotekn - Pexxum pgoctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EoMHOE OKHO [OCTyna K
obpa3oBaTenbHbIM pecypcam: Pexxmum goctyna: http://window.edu.ru/ Znanium.com. ba3oBas
KOJINEKLUUS : 3/IEKTPOHHO-6MbnnoTevyHasa cuctema : cant / OO0 "Hay4yHo-U3OaTenbCKUn LEHTP
NHppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). -
Pexxum gocTyna: ons 3aperncTpup. nosib3oBaTenen. - TeKCT: 3/1eKTPOoHHbIN. PoHa 3BC
hopMupyeTCa C y4eTOM BCeEX U3MeHeHU obpa3oBaTesibHbIX CTaHOAPTOB N BKJOYaeT y4ebHUKN,
yyebHble nocobusa, YMK, moHorpaduu, asTopedepaThl, oucceptaumn, sHLUKAONeAnN, CIoBapu n
CMpaBOYHUKM, 3aKOHO4aTe/IbHO-HOPMATUBHbIE JOKYMEHTbI, CreunasibHble nepnognyeckme nsgaHus
N n3gaHus, BolNyckaemble ndgaTenbcTsamm By30B. http://znanium.com/catalog/ HaunoHanbHas
2NeKTpoHHasa bubnnoteka (HIB) : dhepepanbHasa rocyfapcTBeHHas MHPOPMaLMOHHAA CUCTEMA :
canT / MMHUCTepPCTBO KyNbTypbl Poccunckon depepaumnmn, Poccnnckas rocygapcTBeHHas
bubnnoteka. - Mockea, 2004 - - URL: https://H36.pdb/. - Pexxum pgocTtyna: gna saperncTpup.
nosib3oBaTesiel. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckom rocyaapcrteeHHon 6ubnanorekn.
HauunHas c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) pa3spabaThiBaeTcs
BeOYyLLMMM POCCUNCKUMN Bubnnotekamm npu nogaep>xke MnHMcTepcTBa KyabTypbl POCCUACKON
denepaumn. OcHoBHas Lenb HI6 - obecneunTb cBOBGOAHLIN AOCTYN rpa>kgaHam Poccunckon
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depepaumm Ko BCEM U3LAHHbIM, N34aBaeMbIM U XPaHALWMMCSH B (DOHAAX POCCUNCKUX BubanoTtek
N30aHNAM N Hay4HbIM paboTaMm, - OT KHMXXHbIX MAaMATHUKOB UCTOPUN U KYJIbTYPbl, A0 HOBENLLNX
aBTOPCKUX Npoun3BeneHunii. B HacToswee Bpems npoekT HIb BktoyaeT 6onee 1.660.000
3/IeKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen KaTanoros.POCCUNCKASA HAUMNOHAJIbHAS
BUBJTNOTEKA (PHB) : canT / Poccunckas HaumoHanbHas bubnmnorteka. - MockBa : PHB, 1998. - URL:
http://nir.ru/. - Pexxum goctyna: Ans 3aperucTpup. nosb3oBaTenemn. - TeKCT: 3/IeKTPOHHbIN. "... oAHa
N3 KpYNHEeNwmnx B MMpe 1 BTopas no sennymHe poHAoB B Poccmnckon denepaunm — CyxuT
POCCUNCKONM KYNbTYpe N HayKe, XpaHUT HaLMOHaIbHYIO NaMsATb, CNOCO6CTBYET NPOCBELLEHUIO
Hacenswmx Poccmio HapoaoB 1 PacnpoCTPaHEHMIO nAen rymaHusMma. ... B poHgax bubnnotekun
XpaHuTCca 6onee 38,6 MAH 3K3. NPOU3BEAEHN NE€YATU N NHBIX NHPOPMALMOHHbLIX PECYPCOB, B TOM
4YMCIIe N Ha INEKTPOHHbLIX HOCUTENAX, AOCTYMHbIX LUIMPOKOMY KPYry rnonb3oBaTenen. ExxerogHo PHB
nocewaeT okono 850 ThIC. YnTaTeNen, KOTOPbIM BblAaeTCA A0 5 MAH U34aHUN, K ee 31eKTPOHHbIM
pecypcam obpalwatoTcs 3a rof cbille 10 MAH yaasieHHbIX Nosb3oBaTesnen. ... CoxpaHas
KYJbTYPHYIO U NCTOPUYECKY NMPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpagmumsamMm,
3a/10’)KeHHbIM elle B MimnepaTtopckon MNybnunyHon 6ubnmnoteke, PHBE cerogHs — coBpeMeHHoe
MHoOpMaLMOHHOE yYpexaeHne, ocHalleHHoe HoBenwmnm obopyaoBaHNMEM U CBOEBPEMEHHO
oTBevalowee Ha HacyLHble BbI30Bbl BpeMeHW." (umTtaTta ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/ IPRBooks. Ba3oBasa Konnekums : 31eKTPOHHO-
bnbnmoTteyHasa cnctema : cant / ObLWECTBO C OrpaHMYeHHON OTBETCTBEHHOCTbIO KoMnaHuma "Ai Mn
Ap Meguna". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum poctyna: ans
3aperncTpup. nosib3oBaTesnien. - TeKCT /IEKTPOHHbLIN. SBASETCHA pacnpoCcTpaHEeHHbIM
obpa3zoBaTefibHbIM 3/IEKTPOHHBLIM PECYPCOM A5 BbICLUNX U CPeAHUNX CheunanbHbliX YH4ebHbIX
3aBefEeHMN, HAYYHO-NCCNEe[0BaTENbCKMX UHCTUTYTOB, NyB6AnYHbIX 6ubnnoTek, npnobpeTaroLmnx
KOpropaTuBHbLIA [OCTYMN ANa cBoux obyvatowmxcs, npenopasatenen u 1.4. 9bC BknoyaeT y4ebHyto
N Hay4HYIO InTepaTypy NO HarnpasJ/ieHWAM NOArOTOBKMW BbICLLEro U CpefHero npodeccnoHanbHoOro
obpas3oBaHus. http://www.iprbookshop.ru/586.html XuMwuK : cant o xumum / XuMuK.py. - Mocksa,
[2077]. - . - URL: http://www.xumuk.ru/. TEKCT: 3N1eKTPOHHbIN.Ha canTe pasmelleHbl y4ebHble
MaTepuasbl MO pa3iMYHbIM pa3fenam XuMmu, npeacrtaBsieHa XMMnyeckas sHunknonegms (bonee
5000 TepMnHOB, 0OXBaTbIBaAOLLMX BCE pa3aesibl XMMNK, @ Tak>Xe rnorpaHnyHole obnactn),
CNpaBOYHUK MO XUMUYECKUM BeLLlecTBaM, nepuoamnyeckas cuctema snemeHToB .. MeHpneneesa co
CCbIJIKOW Ha KpaTKyto MHGopMaunio o6 anemMeHTax B XMMNYECKON 3HLMKAONeAnn, MaTepuransl,
NOCBSLEHHbIE NOJIYHYEHUIO N CBONCTBaM reTepoOLUKINYECKUX COeAMHEHUN, SHLMKNoNeANs
NleKapCTBEHHbIX NpenapaToBs, hapMaLeBTUYECKUA U BUOXMMUNYECKNIN CMPABOYHNKIW, KaTanor
XVMUYECKNX KOMMNAHUA 1 NPeanpuaTuin u opyrme Matepuansl, QYHKLMOHNPYET hOpyM MpoeKTa.
http://www.xumuk.ru/ ChemNet. Poccusa : 2nekTpoHHasa 6ubnnoteka y4ebHbix MaTepranos no
XUMUn [ POCCMACKNIA hOoHA PyHOAMEHTabHbIX UCCIeA0BaHUN, XUMUYECKUn hakynbTeT MIY. -
MockBa, [1977?]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/IEKTPOHHbIN.DNIeKTPOHHas bubnnoteka y4yebHbix MaTepmnasioB No XMMuUn npeacTasnsieT cobon
hoHA nybnnkaumn, NOArOTOBJIEHHBIX A8 MHPOPMaLMOHHOIro obecnevyeHuns y4ebHbiX KypCcoB MNo
XUMUN ONA CTYOEHTOB N aCrUPaHTOB XMMUYECKOro 1 paga apyrux dakynstetos MIY, a Takxe
abnTypneHToB N yHawmxcsa cpegHen wkonbl. http://www.chem.msu.su/rus/elibrary/ CYBERLENINKA :
Hay4YHas 3neKTpoHHasa bubnunoTeka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// -
Pexxum gocTtyna: Ansa 3aperncTpup. nojib3oBatenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHka - 310
Hay4YHas 3neKTpoHHasa bubnmnoTeka, NOCTPOeHHaa Ha NapagurMe oTKpbLITOM Haykn (Open Science),
OCHOBHbIMUM 3afa4aMun KOTOPOW ABASETCSH NONyNApU3aLnNg HAYKM U HAYYHON AeATENbHOCTN,
06LLeCTBEHHbLIN KOHTPOJIb Ka4yecTBa Hay4HbIX Ny6ankauun, pa3sutme MexxanCUnnianHapHbIX
nccnefoBaHUM, COBPEMEHHON0 MHCTUTYTa Hay4YHOW peLEeH3nN, NOBbILLEHNE LUTUPYEMOCTH
POCCUNCKOW HayKU U MOCTPoOeHue MHPPACcTPYKTYpbl 3HaHWI. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6LLMe BONPOChl OpraHu3aLnm N3yyeHns OUCLUNINHLI.

N3y4yeHune Kypca TpebyeT nocelleHns NekKUmin, akTUBHOM paboTbl Ha NAabopPaTOPHbLIX U MPAKTUYECKNX 3aHATUSX, BbIMOJIHEHUS BCEX YYE€OHbIX 3a4aHuni
npenogaBaTessi, 03HAKOMJIEHMS C OCHOBHON 1 AOMOJIHUTEeNbHON nuTepaTypoi, CPC. Bo BpeMs neKuun CTyOEHT A0J/KEH BECTU KPAaTKUIA KOHCMEKT.
PaboTa c KOHCNeKTOM nekuuin npegnonaraeT B pamkax CPC npocMoTp KOHCMNeKTa (XKenaTenbHO B TOT Xe AeHb nocsie 3aHATui). Heobxoanmo
OTMEeTUTb MaTepurasbl KOHCNEKTA, KOTOPbIE BbI3bIBAOT 3aTPYAHEHUS A5t NOHUMaHUS. Mpn 3ToOM 06yYatoLWMNCS OO/KEH CTapaTbCs HAWTU OTBET Ha
3aTPYyOHUTENbHbLIA BOMNPOC, UCMOJIb3YS PEKOMEHO0BAHHYIO INTepaTypy. Ecnn emy camocTosTenbHO He yaasnoch pa3obpaTbCs C MaTepuasiom,
HeobxoanMo chopMyIMPOBaTL BOMPOCHl N 0O6paTUTLCS K NpenoaaBaTesto Ha KOHCYbTauum unm bavxanwen nekunn. Obyyatowemycs Heobxognmo
perynsipHo oTBOANTbL BPpeMs AJ18 MOBTOPEHNA NPOAAEHHOr0 MaTepnana, NPOBEPSAS CBOM 3HAHUS, YMEHNSA N HaBbIKM MO KOHTPOJIbHBLIM BOMNpocaM (B
npeaenax spemerHun CPC).

MporpamMmMon NnpenycMoTpeH NabopaTopHbIN NPaKTUKYM. YrnybieHne n KoHKpeTu3auma 3HaHUn NPoM3BOAUTCA NMpu ero nposeaeHun. HeobxoammbiM
yC/NOBMEM SIBAISIeTCA cCaMocToAaTeNlbHaa paboTa CTyAEeHTOB C UCNOJIb30BAaHUEM HarsgaHbIX Nocobun, HeobXoANMON TEXHNYECKON AOKYMEHTaLUn 1
nmTepaTypbl. Ka)kgoe 3aHaTMe OCHalaeTCs ANAaKTUMYeCKMM MaTepuanamu: nnakataMmm, cxemamum. OCHOBHas Leb NPOBEAEHUS 3TUX 3aHATUN -
hopMupoBaHMe y CTYLEHTOB aHAIMTUYECKOro, TBOPYECKOr0 MbIlLNEHUS NYTEM NpnobpeTeHns NpakTUYeCKMUX HaBbIKOB. JlabopaTopHblie 3aHATUA
BbIMOJIHAIOT caefyloume 3agadn: CTUMYJIMPYIOT peryaspHoe nsy4yeHmne peKoMeHL0BaHHOM uTepaTypbl, @ TakKXe BHUMaTelbHOoe OTHOLEeHMe K
JNIEKUNOHHOMY KYPCY; 3aKPEnsoT 3HaHUSA, NONyYEHHbIE B NPOLEecce IEKLMOHHOIo obyyeHnsa n camoctoaTenbsHom paboTel Hag nMTepaTypon;
pacwmnpsioT 06BbEM NpodecCMoHarbHO 3HAaYMMbIX 3HAHUN, YMEHUWI, HaBbIKOB; MO3BOJIAIOT MPOBEPUTL NPAaBUIBHOCTb PaHee MOJyYeHHbIX 3HaHWN;
NPMBUBAIOT HABbIKN CAMOCTOATENIbHOIO MbILLJIEHUS, YCTHOIO BbICTYMNJIEHUS; cnocobcTBYOT cBO6OAHOMY ONEepMpoOBaHUID TEPMUHONOIMER;
NpenocTaB/AT NpernofaBaTeto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBaTh YPOBEHb CAMOCTOATEsIbHON paboThl CTyAeHTOB. YriybneHue n
KOHKpeTu3aunsa 3HaHUM Npon3BOANTCA Npu npoBeneHun nabopatopHbix paboT. OCHOBHbLIM METOL0M NMPOBEAEHUSA STUX 3aHATUN ABAETCS
camocTosaTesIbHasA paboTa CTyAeHTOB C ucnosib3oBaHmeM snabopaTtopHoro obopyaoBaHuA, HarnagHbIX Nocobuii, HeobxoAMMON TEXHNYECKON
JOOKyMeHTauuun n nntepaTtypbl. Ka)kpoe 3aHATME OCHallaeTcsa ANJaKTUYeCKMMM MaTepuanamMmu: nnakatamum, cxemamu. CogepxxaHue nabopaTopHbIX
3aHATUN pukcupyeTca B PM B pa3gene 5.5, HacTosAwen nporpamMmmel.

Mpy NOAroToBKe K 3a4eTy B AOMOJIHEHNE K N3YYEHUIO KOHCMNEKTOB JIeKLMin, HeobXoAMMO NoJb30BaThCS yH4eOHOW NINTEepaTypon, PEKOMEHI0BaHHOM K
HacTosALWen nporpaMmme. MNMpu NOAroToBKe K 3a4eTy HEOOX0AUMO U3YYNThL TEOPUID: OnpeaesieHns BCeX NOHATUN U 3aKOHOB [10 COCTOAHUS MOHUMaHWS
MaTepuana U CaMOCTOATE/NbHO PEeLUNTb N0 HECKOJIbKY TUMOBLIX 3a/a4 U3 Ka)kaol TeMsbl. MNpu pelleHnn 3aaay Bcerga Heob6xoaMmo yMmeTb
KayeCTBEHHO MHTEPNPEeTMPOBaTb NUTOI peLleHus.
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CamocTosTenbHas pabota ctyaeHToB (CPC) mo AncumnianHe urpaeT Ba)KHYH pPoJib B Xo4e Bcero yvyebHoro npouecca. MaTepuanbl U MeToAMNYECKNE
pekoMeHpauun gna obecnevyeHuns CPC rotosaTcs
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

FOPAUT : anekTpoHHO-6nbnnoTeyHasa cnctema : cant / OO0 «3dnekKTpoHHOe n3paTenbcTBo KOpanTt». - MockBa, 2020 - . -
URL: https://urait.ru/

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

9BbC «KoHcynbTaHT cTyaeHTa». Konnekuun: MeguumHa. 3apaBooxpaHeHune (BMO), NI0OTAP-Meauna. NpemMmnym KOMMAEKT :
CTyAeHYecKas 371eKTpoHHaa bubnunoTteka : cant / OO0 «[Monntexpecypc». INeKTpoHHaa bubnnoteka TexHN4YeECKOro Bysa. -
Mocksa, 2012 . - URL: http://www.studentlibrary.ru/

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has 3n1ekTpoHHasa bubnnoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru- Pexxum goctyna:
ON5 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHUUnaTnee Poccnnckoro oHaa pyHAaMeHTaNbHbIX MCCNefoBaHu ansa obecnevyeHns POCCUNCKNUM yHeHbIM 3N1€KTPOHHOIO
[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsam. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6aMKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbNnMoTeKon Hay4yHOM NepUoanNKN Ha PyCCKOM SA3blke B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAnrmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3ag4a4aMu KOTOPOW ABSieTCA
nonynspmusaums Haykm n Hay4Hon AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIxX Nybnnkauunii, passmtue
MEXANCUMMIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOIO NHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAeQyoL M COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTpP
MHdppa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtesien. - TeKCT: 3N1eKTPOHHbIN. ®oHA DBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaET y4ebHukn, y4ebHele nocobus, YMK, moHorpadun, asTopedepaTsl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATE/IbHO-HOPMaTVBHbIE AOKYMEHThI, CneunasbHble
nepuoanyeckme n3gaHus n n3gaHus, Bollnyckaemble n3gatenbcTBamMmm By30B. http://znanium.com/catalog/

HauwvoHanbHasa anekTpoHHaa 6ubnnoTteka (HIB) : henepanbHan rocygapcTBeHHas MHHOOPMaLMOHHAa cucTema : CanT /
MuUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaumnHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnMHUCTepCcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
N34aHHbIM, N34aBaeMbiM N XPaHALWMMCA B (hOHAAX POCCUACKNX BMBNOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM U KYJbTYpPbl, O HOBENLLNX aBTOPCKMX NMpon3BeaeHNin. B HacTosAwee BpeMsa npoekT HIB BkoYaeT
6onee 1.660.000 3neKTPOHHbIX KHUI, Bonee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALUMNOHAJIbHAS BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHaa 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosb3oBaTenen. - TeKCT: SNIeKTPOHHbIN. '... 04Ha U3 KPYMNHENLNX B MUpe 1 BTOpas No BesmymHe (hoHO0B B
Poccuickon depepaumnm - Cy>KUT POCCUIACKON KYNbType N HayKe, XpaHUT HalNOHalbHYO NaMsTb, cnocobcTByeT
NpOCBeLLLEHNIO HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMaHmsma. ... B donpgax bubnnorekn xpaHntcs
6onee 38,6 MJIH 3K3. NPON3BEAEHMI NEYATN U NHbIX UHPOPMALIMOHHBLIX PECYPCOB, B TOM YUCJIE U HA INIEKTPOHHbIX
HOCUTeNsAX, OOCTYMHbIX LUMPOKOMY Kpyry nosib3oBaTtenen. ExxerogHo PHE nocewaeT okono 850 ThiC. YnTaTenemn, KOTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3N1eKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesnen. ... CoOXpaHsas KyNbTYPHYIO U LICTOPUYECKYIO MPEEMCTBEHHOCTb, BEPHOCTb BMBAINOTEYHBIM TPaANLMAM,
3aJ10)KkeHHbIM eLle B imnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHa — coBpeMeHHoe MHpOopMaLnoHHoe
yypexAeHue, ocHalleHHoe HoBenwnm obopyAoBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BpEMeHN.'
(umTaTa ¢ canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

XuMuK : canT o xumum / XuMuK.py. - MockBa, [20?7?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3N1eKTPOHHbIN.Ha canTe
pa3meLlleHbl y4yebHble MaTepuasibl MO PasfinyHbIM pa3fesnaMm XMMnu, NpeacrabieHa XumMmmyeckas sHumkaoneans (bonee
5000 TepMMHOB, 0OXBaTbIBAKOLLMX BCE pa3fiesibl XUMUK, @ TakXe MorpaHnyHblie 061acTu), CNPaBoOYHUK MO XUMUYECKNM
BelllecTBaM, Nnepuoamnyeckas cuctema anemeHToB .M. MeHaeneeBa CO CCbISIKOM Ha KpaTKyo nHGopMauuto o6 anemMeHTax B
XUMUYECKOWN IHUUKNONEeANN, MaTepurasibl, MOCBALLLEHHbIE MOJlyYEHUIO N CBONCTBAM FreTepoLMKINYECKUX COeANHEHNN,
SHUMKIONeANs NeKapCTBEHHbIX NMpenapaToB, apMaLeBTUYECKNA N BUOXUMNYECKUIN CIPABOYHUKN, KaTanor XMMNUYeCKnxX
KOMMaHWM 1 NpeanpusaTuin n apyrue Mmatepuasnbl, PyHKUMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

IOPAUT : anekTpoHHO-6nbnmoTeyHaa cnctema : cant / OO0 «3neKTpoHHOe n3naTenscTeo OpanT». - Mockea, 2020 - . -
URL: https://urait.ru/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

JNlabopaTopuns anekTpuyecTsa n
MarHeTm3ma (1-221) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

KomnnekT obopynoBaHus ans
NpoBeeHNst 3KCNepUMEHTOB
«OnTuKa», HarnsgHble nocobus

Adobe Reader DC CBoboaHas
nuueHsnsAutodesk 3DMAX - yyebHas
Bepcus CeoboaHas nuueHsnsAutodesk
AutoCAD CeoboaHas
nnueH3snaMicrosoft .NET Framework 4.7
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Notepad++
CBobopnHasa nuueHsnaProject Expert
7.57.9038 CBoboaHas INLEH3NS

NabopaTopusa prnsnyeckon un
KonnongHom xmumnm (1-326) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

YyebHas ycTaHoBKa no nabopaTopHOMY
NpakTUKyMy Mo ANCLUNANHE
«®Dur3nyeckas n KoongHasa Xummsa»

Adobe Reader DC CBobopHas
nuueHsnaAutodesk 3DMAX - yyebHas
Bepcusa CeobogHasa nuueHsnsAutodesk
AutoCAD CobopaHas
nuuen3unaMicrosoft .NET Framework 4.7
CeobopgHasa nuueHsnaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095Notepad++
CsobogHasa nuueHsnaProject Expert
7.57.9038 CBobogHasa nnueH3us
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