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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenblo Kypca “KBaHTOBas MexaHWKa M KBaAaHTOBas XumMmnsa” ABAAETCHA M3y4YeHne Ha4vasl KBaHTOBOW
MEeXaHUKN N ee OCHOBHbIX MPUJIOXKEHUN K XUMUYECKUX cuctemam. MoapobHbin aHanm3 pelieHnn
NPOCTENLINX KBAHTOBO-MeXaHWYeCKMX 3ajay WU pacCMOTPeHMe MOofLesibHbIX CUCTEM B Teopuu
XMMUNYECKOW CBA3M NO3BONAIOT HANOJHUTbL CTPOrMM (pn3n4eCcKM CoAep>KaHNEM OCHOBHbIE MOHATKS,
KOTOPLIMU XMMUK MNOJSIb3yeTCs B CBOEN MOBCEOAHEBHOW MPaKTUKe MNpU XapaKTepucTuKe CBOWCTB
MHOIFO3/1IEKTPOHHbLIX aTOMOB U MONEKYASAPHbIX CUCTEM, a TaKXe onpefennuTb rpaHuubl
NPUMEHNUMOCTU TeX WU WHbIX TeopeTUYeCKMX 3aKOHOMEPHOCTeN, Hay4YuTb MPOrHO3UpPOBaTbh
CBONCTBA XMMUYECKUX INEMEHTOB N UX COEONHEHUN. KpoMe Toro, 3TOT Kypc saBnseTca 6as3on gns
n3ydyeHma BCeX (1)I/I3VIKO-XVIMVI‘-IeCKVIX MeTono0B unccnegoBaHUA CTPYKTYPbl MONEKYNAPHbLIX CUCTEM
(2MP, AMP, cnekTpbl KP, YO, UK 1 ap.) n nx peakunoHHOW cnocobHOCTH.

MNporpamMmMa BKO4YaeT B cebsa MaTepunan NeKLMOHHOIro Kypca U CEMUHAPCKUX 3aHATUN, a
Tak>xe pasfesbl A1 CaMOCTOSATENbHON paboThbl CTYAEHTOB.

3apadyaMm OUCLUNIIMHBI «KBaHTOBas MexaHuUKa U KBaAHTOBasA XUMUSA» ABIAIOTCS n3ydyeHume:

OCBOEHMEe 3HaHUI 0 (PyHAAMEHTaJIbHbIX (MU3NYECKMX 3aKOHAX M MPUHLMMAX, JieXalux B
OCHOBE COBPEMEHHOW KBAHTOBOW XUMWUK; Hanbosiee BaXKHbIX OTKPbLITUSX B 06/1aCTV KBaHTOBOW
XMMWUW, OKa3aBLUUX onpeaensiolee BANSHNE Ha PasBUTNE TEXHUKN U TEXHOJIONK;

oBnageHne ymMeHunsaMum BblABUIraTb rMnoTe3dbl N CTPOUTb MOAEJIN, NMPUMEHATbL MOJIyHeHHbIE
3HaHMA oNnsA 06 bsACHEHMS pa3H006paBHbIX XUMUYECKNUX N (PpU3nvecknx SABJIEHNN N CBOWNCTB BELLECTB;

* pa3BUTME MNo3HaBaTesIbHbIX MHTEPECOB, WHTE/JIEKTYalIbHbIX N TBOPYECKUX CMNOCOBHOCTEN B
npouecce NpnobpeTeHns 3HaHNN U YMEHUN.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OncumnnmHa BXOoOWT B rMepeyvyeHb KypcoB obs3aTenbHoOM 4acTu. Kypc “KBaHToBas
MexXaHNKa N KBaHTOBas XUMNA" NOrMYECKN N MeTOANYECKU CBA3aH C AUCUMUMINMHAMN MaTeMaTuKa,
hu3mKa, dunsnka TBEpAOro Tena, cTaTUcTuyeckas ¢usmka. OH Heobxooum  ONa ycrnewHoro
OCBOEHUA TeopeTUYeCKMX OCHOB HEeOpraHM4YeCcKom N OpraHMYeckKom XMMUK, CTPOEHUS BeLLecTBa,
PU3nNYeckKUx MeToLOoB UCCIef0BaAHNA CTPYKTYPbl MOJIEKYNAPHLIX CUCTEM.

CTyneHThbl, n3yyatouime ancunnavHy “KeaHToBasg MexaHUKa U KBAHTOBas XUMUA", 0OJIKHbI
nmeTb 6a30Bble 3HaHNA NO MaTeMaTuke U pusnke.
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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

MKYB -2.1 MpoBOoANT NepPBUYHbLIA MONCK MHOPMaL MK MO 3a4aHHON
TeMaTuKe No BCeM AOCTYMHbIM 6a3aM AaHHbIX, B TOM Ynucne
naTeHTHbIM 6a3aM AaHHbIX

MKYB -2.2 CocTaBnsaeT nuTepaTypHble 0630pbl MO 3af@aHHON TeMaTuKe

C NCNoJib30BaHMeM BCEX AOCTYMNHbLIX NCTOYHNKOB
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoONA YyacoB
(konunuec
TBO)
3K Jlek Mp KPAT KoHTponb CP
Kypc 3 [Cem. 5 1 34 68 0.35 35.65 42 180 5
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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 Bany-onpoc
5 KopnycCKy IS pHO-BOJIHOBOW Ayan3M 5-6 4 4 12 [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 20 PedepaT
MHOI03/IEKTPOHHbIX aTOMOB
5 Teopunsi XMMUYECKON CBA3U 15-16 6 16 Bavu-onpoc
5 MpomMexxyTo4yHaa aTTecTaumsa: 3K3ameH 17 0,35 35,65 3K3aMeH B YCTHOW hopme
UTOro: 34 68 0.35 35.65 42
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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

HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopMupyemMbie Pe3synbTaTbl OCBOEHUA 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(UIypaLOHHbIE PYKOBOACTBOM
MpocTpaHCTBa. cneunanucTa bonee
MHOroKOH(UrypaumnoHHbie BbICOKOW KBangukaumu,
MeToAbl cnocobeH NoaroToBUTb
Te3ncbl goknaga u
rnpe3eHTauunto no 3afaHHoON
Teme Npu Hanm4nm
wabnoHa
MpomexyTo4Has JK3aMeH B YCTHOM hopMe OMK-2.1; OMNK-2.2; OMNK-2.3;
aTTecTauns: sK3amMeH OMNK-2.4; OMNK-5.1; OMNK-5.2;
OlNK-5.3; OMNK-5.4; NMKYB
-2.1; MKYB -2.2;
NTOrrO: 34
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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
5 ATOMHOe CTpoeHMe BeLlecTBa PacuyeT ckopoCTu ABMXXEHUS 3/1eKTPOHa NO NepBOW Kpyrosow opbuTe. pacyeT cui 4
KYJIOHOBCKOI0 NPUTSXKEHNS
5 KopnyCKy/ISSpHO-BOJIHOBOW AyaJin3m PacyeT AQnHbI BOJIHbI 3J1IEKTPOHA 4
5 BonHoBasa dpyHKLMA BblyncneHne paamasbHblIX COCTaBAAIOLWMNX BOTHOBOWN hyHKLMM BOAOPOAONOA06HOro aToMa 1 8
MoCTpoOeHMe rpadMKoB paamrabHOro pacnpeaeneHns 3IeKTPOHHON MJOTHOCTH
5 ®dU3nKa aTOMOB N MOJIEKY I MpocTenwmne onepaTopbl KBAHTOBOWN MEXaHWKUN N NX CBONCTBA - JINHENHOCTb, SPMUTOBOCTb, 8
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
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
MHOI03JIEKTPOHHbIX aTOMOB MHOIr0aTOMHbIX MOJIEKYJI
5 Teopuns XMMUYECKON CBA3N MeTon MO B npmnbnmxeHnn Xiokkens. MpocTene npuMepbl pacyeToB. 3apaibl Ha aToMax, 16
NopAAKM CBA3EN, MHAEKCbl CBOBOLHOM BaJIEHTHOCTU, SHeprus genokaamnsaymm. ®opmel MO
UTOro: 68

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
5 Tennosoe nsny4yeHve CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunana 1-3
Hepens
5 ATOMHOe CTpoeHue BeLlecTBa CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 4-5
Hepens
5 KopnycKynsapHo-BOJIHOBOW Ayasin3Mm CocTaBrnieHuMe nnaHa-koHcnekTallpopaboTka y4yebHoro maTtepmnana 6-7 12
Hepens
5 BonHoBasa yHKLUMSA CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuana 8-9
Hepens
5 ®dur3nKa aTOMOB N MOJIEKY CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuana 10-11 10
Hepens
5 OOHO2/1eKTPOHHbIE aTOMbI CocTaBrnieHune nnaHa-koHcnekTallpopaboTka y4yebHoro matepmnanaCocTtaBsieHme n 12-13
3awmTa pedepaToBPelneHne 3agau Hepensa
5 MHOrosnekTpoHHble aToMbl. CBOMCTBA CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepunanaCoctaBneHmne un 14-15 20
MHOI03JIEKTPOHHbIX aTOMOB 3awmTa pedepaToBPelieHne 3agad Hepens
5 Teopus XMMN4YeCKON CBA3UN CocTaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepunanaCoctaBneHmne u 16Hene
3awmTa pedepatoBPelieHne 3aga4 ns
NTOro: 42
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 CcblsiKa
BepaHokos, P.A. KBaHTOBas m3nka n aneMeHTbl KBaHToBOW | http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+081
mexaHukun/ P.A. begaHokoB.-C-MNeTepbypr: JlaHb, 2020. 4BB

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue CcblsIKa

Tpacy4yés, B.A. KBaHTOBas MexaHuKa oNns CTy4eHTOB http://www.iprbookshop.ru/84014.html
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

Lnpses, A.K. KBaHTOBas MexaHWKa N KBAHTOBasA 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

Ceprees, H. A. OCHOBbI KBaHTOBOI TEOPUUN AOEPHOIO https://znanium.com/catalog/document?id=367489
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.

530.1(07) b 24 bapaHoBckun, B.l. KBaHTOBas MexaHunKa v http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
KBaHTOBas xuMusa : yyebHoe nocobue / B.1. bapaHoBckuin. - | 012

N3a. 2-e, ncnp. n gon. - CN6. : NlaHb, 2017. - 428 c. : un. -
(Y4ebHukun onsa By3oB. CneunanbHas nutepaTypa). - Mpwun.:
c. 407-420. - 3b Hb MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044071. -
Pexxum poctyna: cogeprkaHue. - AYJ1: 12 3k3. - bubnnorp.: c.
421 (11 Ha3B.). - ISBN 978-5-8114-2340-8

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToaTesibHOM paboTbl 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 300poBba (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLnn:

ONs VL C HapyLeHMAMKN 3peHuns:

B NevyaTHON opMe yBEJIMYEHHbIM PN TOM,
¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,

B hopmMe ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

ONns nuu c HapyLweHuamMu cnyxa:

e B MevyaTHOW chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.

Ons nuuy, ¢ HapyLWeHNsaSMM ONMoOpHO-ABUraTesIbHOro annapaTa:
e B nevyaTHomn opme,

¢ B (popMe 3/IeEKTPOHHOIr0 OOKYMEHTa,
e B hbopMme ayanocpanna.
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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) OUCLUMJIVH,
(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
4 9 OvHaMuKa noammepos
4 9 XvMunsa 1 pusmka rnoammepos
5 3 PeHTreHOCTPYKTYpPHbI
aHanau3
5 3 Kpuctannoxmmums
6 6 CTpoeHne MoJsieky s
6 6 CTtaTuctmyeckas usnka
1 4 NcTopusa n metogonorus

XUMUn

durnocopumsa HaykKn U TEXHUKKN

=
E B

JK3aMeH no MoAyJo
"Monaysib nosy4eHus
KBanudukaumm "JlabopaHT
XUMNYecKoro aHasansa""

8 7 XMUSA BbICOKOMOJIEKYIAPHbBIX
coefnHeHun
48 7 Moaynb nony4deHns

kBanndpukauum "JlabopaHT
XUMUYECKOro aHaamsa"

4 6 XUMuna oKpy>KatoLien cpeibl

7 6 SK3aMeH Nno MoayJio
"Monaynb nosny4yeHus
KBanngukaunm "YnakosLLnK
3J1leKTponos""

7 8 CoBpeMeHHble
3NeKTpOXnMmnYeckne
TexHoJ0rnm

7 8 Koppo3unsa v 3awmTa
MeTasJ1I0B

7 8 Moaynb nony4deHns
KBanngunkaumm "YnakosLMK
3J1IeKTPoA0B"

2 7 TexHonornm
pecypcocbepexeHuns B
npon3BOACTBax
CUHTETUYECKmnX
610/10rN4eckn akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYeCKMX
npenapaTos 1
KOCMeTUNYEeCKUX CpeacTB

2 3 TeopeTunyeckasa n
npvkKiagHasa MexaHunka
3 8 MeToabl 06paboTkum n

BM3yann3aLuum pesynbTaToB
XUMUYECKOr0 3KCNepuMeHTa

5 5 LUndposbie TexHonornm B
XUMUM

6 6 LUndposasa TpaHchopmaums
oTpacau

3 8 MeToAabl pasgeneHns n
KOHLIEHTPPOBaHUSA

7 9 Xvmunsa n pusmka TBepaoro
Tena

5 6 Fvpopasavka

5 5 KBaHTOBasi MexaHuKa n
KBAHTOBas XMMunsa

7 7 SNEeKTPOXMMuUs

56 56 dursnyeckas xmmums

4 4 NHdopMaLoHHbIe
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

TEXHONOIrNnM

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

KomnbloTepHoe
MoenmpoBaHune
NPON3BOACTB CUHTETUYECKUX
brnonornyeckn akTUBHbIX
BelecTB, XMMUNKO-
hapMaLeBTUYeCcKmX
npenapaToB U
KOCMEeTUYECKUX CPeaCTB

ONK-2.2 licnonb3yeT cTaHOAapTHOE NporpaMMHoe obecneyeH

me npun peweHnn 3agay XUMUNYECKON HanpaBJIEHHOCTU

4

9

OunHaMuka nosinMepos

4

9

XvMunsa 1 pusmka rnojammepos

5

3

PEHTreHOCTPYKTYPHbIN
aHanu3

Kpuctannoxmmms

CTpoeHune MosieKyn

CTaTnctunyeckas pusnka

OO

AlO|O|W

NcTopusa n metogonorus
XUMUN

dunocopurs Haykn U TEXHUKU

[eed ol

E R

JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanudunkaumm "JlabopaHT
XUMNYeCcKoro aHasansa""

XUMUA BbICOKOMOJIEKYIAPHbIX
CcoeINHEHUN

48

Moaynb nony4deHns
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"

XUMuna oKpy>KarLien cpeibl

R

SK3aMeH Mo MoayJio
"Monaynb nosy4yeHus
KBannukaunm "YnakosLLNK
3nekTponos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TEexXHO0rnm

Koppo3unsa v 3awmTa
MeTasJI0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J1eKTpoAoB"

TexHonormmn
pecypcocbepexxeHuns B
Nnpoun3BoOACTBax
CUHTETUYECKMX
B1ONOrNYEeCKN aKTUBHbIX
BeLleCcTB, XMMUKO-
hapMaLeBTNYECKUX
npenapaToB ”
KOCMEeTNYEeCKUX CpeacTB

TEODETM‘-IGCKaﬂ n
npukKJagHaa MeXaHUKa

MeTonbl 06paboTku 1
BM3yann3aunm pesynbTaToB
XWMUYECKOro 3KCNEePUMEHTA

LUndposbie TexHoornm B
XUMUU

LUndposasa TpaHchopmaums
oTpacau

MeTonbl pa3neneHna n
KOHLUEHTPUPOBaHUA

Xvmuna n pusmka TBepLoro
Tena
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3Tanbl GOPMUPOBAHUA KOMMNETEH
(HOMep ceMecTp CorsnacHoro y4iebHoM

uum
nJjaHy)

0o®0 390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

Mvmopasanka

KBaHTOBas MexaHuka u
KBaHTOBasda XMMUA

DNIeKTPOXMMUsa

dusnyeckas xmmums

WNHdopMaumoHHble
TEeXHOoJIorum

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

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

ONK-2.3 cnonb3yeT 6a30Bble 3HaHUA B 061aCcT MaTeMaTUK
HanpaBJIEHHOCTN

N 1 PU3NKIK NPY NJAHUPOBAHWK

paboT xummnyeckom

4

OunHaMuka nosnMmepos

w|©o

5

PEHTreHOCTPYKTYPHbIN
aHanu3

Kpuctannoxmmms

CTpoeHune MosieKyn

CTaTnctunyeckas usnka

RO o|u
AlO|O|W

NcTopusa n metogonorus
XUMUN

duocopurs HaykKn N TEXHUKU

=
RS

JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanudunkaumm "JlabopaHT
XUMNYecKoro aHasansa""

XUMUA BbICOKOMOJIEKYISAPHbIX
CcoeiNHEHN

Mopaynb nony4deHns
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"

XUMuna oKpy>KarLien cpeibl

SK3aMeH Mo MoayJio
"Monaynb nosy4yeHus
KBannukaunm "YnakosLLNK
3nekTponos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TEexXHOo0rnm

Koppo3unsa v 3awmTa
MeTasJI0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J1eKTpoAoB"

TexHonormmn
pecypcocbepexxeHuns B
Nnpoun3BoOACTBax
CUHTETUYECKMX
B1ONOrNYEeCKN aKTUBHbIX
BeLleCcTB, XMMUKO-
hapMaLeBTNYECKUX
npenapaToB ”
KOCMEeTNYEeCKUX CpeacTB

TEODETM‘-IGCKaﬂ n
npukKJagHaa MeXaHUKa

MeTonbl 06paboTku 1
BM3yann3aunm pesynbTaToB
XWMUNYECKOro 3KCNepUMEHTaA

LUndposbie TexHonornm B
XUMUU
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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

LUndposasa TpaHchopmauma
oTpacau

MeToabl pa3aeneHus u
KOHLIEHTPUPOBAHUS

Xvmunsa n pusmka TBepaoro
Tena

Mvmopasanka

KBaHTOBas MexaHuka u
KBaHTOBasda XMMUA

DNIeKTPOXMMUsa

dusnyeckas xmmums

MogroToBka K npouenype
3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMnKaLMoHHoM paboTbl

KomnbloTepHoe
MopgesimpoBaHme
MPOU3BOACTB CUHTETUYECKNX
610/10rM4eckn aKTUBHbIX
BelecTB, XUMNKO-
dapmaLeBTUYeCKMX
npenapaToB ”
KOCMeTUYECKUX CPeacTB

4

9

XuMna 1 pusnka nosJmmMepos

4

4

NHdpopMaumoHHbIe
TexHoJ0rnm

ONK-2.4 O6pabaTbiBaeT gaHH

bleé C UCNOJIb30BaHME CTaHOAPTHbLIX criocoboB annpokcnMaumnm

HYNCNEHHbIX XapaKTepUcTun

4

9

OunHaMuka nosnmMepos

4

9

XymMunsa 1 pusmka noammepos

5

3

PeHTreHOCTPYKTYPHbIN
aHanm3

Kpuctannoxmmms

CTpoeHne Mmosiekyn

CTaTncrtmyeckas gusunka

RO |o|u

HlO|O|W

NcTopusa n metononorus
XNMnn

Ddurnocopusa HayKn 1 TEXHUKN

[ocd i )

E

SK3aMeH Mo MoayJio
"Monaynb nosy4yeHus
kBanudukauum "JlabopaHTt
XMMU4yeckoro aHanamsa""

XMUS BbICOKOMOJIEKYISAPHbBIX
coeiNHEeHNN

48

Monaynb nosyyveHns
KBanudukaumm "JlabopaHT
XUMNYECKOoro aHaamsa"

XVMUS OKpY>KatoLen cpeabi

~N| A

JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "YnakosLMK
3nekTpogos""

CoBpeMeHHble
3/1EKTPOXUMUYECKIME
TEXHONIOMNN

Koppo3ua v 3awmTa
MeTas/10B

Mogynb nonyveHums
KBannukaunm "YnakosLLNK
3/1eKTPoaAoB"

TexHonoruun
pecypcocbepexxeHus B
npon3BOACTBax
CUHTETUYECKMX
6MoNOrNYecKn akKTUBHbBIX
BeLeCTB, XMMUKO-
hapMaLeBTUYECKNX
npenapaToB 1
KOCMeTNYeCKUX CpeacTB
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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
nporpamMmbl
3 8 MeTonbl 06paboTku 1
BM3yasn3aumnm pesynbLTaToB
XMMWNYECKOro 3KCnepnmMeHTa
6 6 Lncdposasa TpaHchopmaums
oTpacau
3 8 MeToAbl pa3zgeneHnsa n
KOHLIEHTPMPOBaHUSA
7 9 Xvmunsa n pusmka TBepaoro
Tena
5 5 LUndposbie TexHoornm B
XUMnmn
2 3 TeopeTuyeckasa un
npukaagHas MexaHuka
5 6 Fvpopasavka
5 5 KBaHTOBas MexaHuKa n
KBaAHTOBas XMMusa
7 7 NEeKTPOXUMUSA
56 56 dursnyeckas xmmums
4 4 NHdopMaumoHHbIe
TEeXHOJ10rnn
8 9 MoaroToBKa K npouenype
3aWnThl M Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaJIMUKaLMoHHoM paboTbl
8 8 KomMmnbloTepHoe
MoaennpoBaHue

MPOU3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLLeCcTB, XMUKO-
dapmMaLeBTUYeCKMX
npenapaToB ”
KOCMEeTUNYEeCKMX CPpeacTB

OMNK-5.1 lNpoBoANT CNHTES BEe

LeCTB N MaTepnasnioB pa3H0|7| n

pupoabl C NCMNOJIb30BAaHNEM NMEKLLUNXCA METOOUNK

56 56 Hay4Ho-nccnepnoBaTtesbCcKas
paboTa

2 2 O3HakoMUTeNbHaa NpakTukKa

8 8 TexHonorus 6uonormyeckn
aKTUBHbIX BeLLeCTB,
MMMOBMAN30BaHHbBIX Ha
MOJIMMEPHbIX HOCUTENSAX

8 8 TexHoNorns roToBbIxX
JIeKapCTBEHHbIX hopM

3 4 OCHOBbI TOKCMKOJIOrMYeCcKomn
XUMUU

3 4 KIMHNKO-TOKCUKONOrNYecKni
aHaau3

4 4 CneunpakTuKyMm no
OpraHMyYecKon XMmMmm

4 4 BBeneHve B MEAULIMHCKYIO U
hapMaLeBTUYECKYI0 XUMUIO

8 9 CpencTBa HEOTNIOXKHOM
MeOUNLMNHCKOW NOMOLLN B
KOCMETOJI0r n4ecKom
npakTuke

8 9 XUMUna KocMeTn4eCcKnx
CcpencTs

5 9 NaTeHTOBeneHNe

5 9 3awmTa nHTenNeKTyanbHom
cobCTBEHHOCTH

8 9 JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "JlabopaHT
XUMNYeckoro aHasansa""

8 7 XMUSA BbICOKOMOJIEKYIAPHbBIX
coefnHeHun

48 7 Moaynb nony4deHns

kBanndpukauum "JlabopaHTt
XUMUYECKOro aHaamsa"
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

XUMuna oKpy>KarLien cpeibl

R

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
KBannukaunm "YnakosLLNK
3nekTpogos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TEexXHO0rnm

Koppo3unsa v 3awmTa
MeTasJ1I0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J/1eKTpoAoB"

TexHOMOorns CUHTETUYECKUX
610SIOrNYECKN-aKTUBHbIX
BELLEeCTB, XMMUKO-
hapMaueBTMYECKNX
npenapaTos 1
KOCMETUYECKMX CPeacTB

OCHOBbI MPOEKTNPOBAHUSA U
obopynoBaHMe NpeanpuaTuin
rno Npov3BOACTBY
610/10rM4eckn akTUBHbIX
BeLLEeCTB, XUMUKO-
dapMaLeBTUYECKUX U
KOCMEeTUNYEeCKMX MPOM3BOACTB

lMpoekTupoBaHMe NPoLLEeCCoB
1 annapaToB XMMUNYECKOW
TEeXHOJI0rn

CucTtembl ynpassieHus
XUMUKO-TEXHOJIOMMYECKUMN
npoueccamu

MogaenupoBaHne XMMnMKo-
TEXHONIOrM4YeCKNX npoL,eccos

N

XVMUYECKME PeakTopsl

XUMuna npupoaHbIx
COeAVNHEHNN N OCHOBbI
6rnoxmmmmn

MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XWMUNYECKOro 3KCNnepmMeHTa

LUndposbie TexHonornm B
XUMUMN

Undposasa TpaHchopmaums
oTpacau

Xvmuna n pusmka TBepLoro
Tena

Fvppasavka

KBaHTOBas MexaHukKa u
KBaHTOBas XMMuUA

S/IEKTPOXMMUSA

OpraHuyeckas XxmMus

Ddusnyeckas xmmms

MogroToBka K npouenype
3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

KomnbloTepHoe
MopesimpoBaHme
MPOU3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BelecTB, XUMNKO-
dapmaLeBTUYeCKMX
rnpenapaToB ”
KOCMEeTUYECKUX CPeacTB

npencTaBseHnn

OMNK-5.2 IHTepnpeTupyeT pe3sysibTaTbl XUMNYECKNX HabNOAEHN C NCNOMb30BaHMe hU3NYECKNX 3aKOHOB U1

56

56

Hay4Ho-nccneposaTtenbckas
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

paboTa

O3HaKoMUTesIbHas NpakTuKa

TexHonorus éunonormyeckmn
AKTUBHbIX BELLECTB,
MMMOBUMAN30BaHHbIX Ha
MNOJINMEPHbIX HOCUTENAX

TexHonorns roToBbIx
JleKapCTBEHHbIX hopM

OCHOBbI TOKCUKOJI0IrN4YeCKOom
XUMUn

KNMHNKO-TOKCMKOIOr NYeCKunin
aHannm3

CneunpakTkKyM no
OpraHnyYyeckon XumMmm

BBeneHve B MEANLIMHCKYIO ©
dapmMaLLeBTUYECKYI0 XUMUIO

CpepncTBa HEOT/IOXKHOM
MeOUNLMHCKOW NOMOLLIN B
KOCMETOJI0rn4yeckom
npakTuke

XMNs KoCMeTn4YeCckKnx
CpeacTs

NaTeHTOBEeAEeHNE

3almTa UHTEeNNIeEKTyaIbHOWN
cobCTBEHHOCTU

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
kBanndpukauum "JlabopaHTt
XMMU4yeckoro aHanamsa""

XMUNS BbICOKOMOJIEKYNISAPHbBIX
coeiNHEeHNN

48

Monaynb nosyyeHns
KBanudunkaumm "JlabopaHT
XWUMNYECKOro aHaamsa"

XVMUS OKpY>KatoLen cpeabi

~N| A

JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "YnakosLMK
3nekTpogos""

CoBpeMeHHble
3/1eKTPOXUMUYECKIME
TEXHONIOMMN

Koppo3ua v 3awmTa
MeTasJ10B

Mogynb nonyveHums
KBannukaunm "YnakosLLNK
3/1eKTPoAoB"

TexHONMornsa CUMHTETUYECKNX
610/10rN4eCcKN-aKTUBHbIX
BeLLeCcTB, XMUKO-
dapmaLeBTUYeCKMX
rnpenapaToB ”
KOCMEeTUNYeCKMX CPpeacTB

OCHOBbI MPOEKTUPOBaHNA N
obopynoBaHue npeanpuaTuii
no Npovn3BOACTBY
6ronorn4Yeckn akTUBHbIX
BeLwecTB, XMMNKO-
hapMaLeBTNYECKNX U
KOCMETNYECKNX Npon3BoancTs

[MpoekTupoBaHMe NpoLLeccoB
1 annapaToB XUMUNYECKOW
TEeXHOJ1I0rnmn

CucTembl ynpasneHus
XUMUKO-TEXHONOMNYECKNMN
npoueccamu

MogpenupoBaHne XMMnMKo-
TEXHOJIOr M4eCKMX NMpoLLeccoB
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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
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
2 7 XvMn4eckmne peakTopsl
8 9 XrMuns npupoaHbIxX
COeJNHEHUNIN N OCHOBBbI
6roxummmn
3 8 MeToabl 06paboTku n

BU3yann3saunn pesynbTaToB
XNMNYECKOro 3KCrnepmnMeHTa

5 5 LUndposbie TexHonornm B
XUMUn

6 6 Lncdposasa TpaHchopmaums
oTpacau

7 9 Xumunsa n pusmka TBepaoro
Tena

5 6 Fvpopasavka

5 5 KBaHTOBas MexaHuKa n
KBaAHTOBas XMMusa

7 7 NEeKTPOXUMUSA

34 34 OpraHunyeckas xuMus

56 56 Ddusnyeckas xXmmMms

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl

8 8 KomnbloTepHoe
MoZenmpoBaHue
MPON3BOACTB CUHTETUYECKNX
brnonornyeckn akTUBHbIX
BELLeCcTB, XUMUNKO-
hapMaLeBTNYECKUX
npenapaToB u”
KOCMeTNYECKNX CPeACTB

ONK-5.3 cnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHanunze, obpaboTke n npeacTaBneHNN NHpopMaLmn
XMMUKO-TEXHOJIOrMYECKOro cogepxaHus

56 56 Hay4Ho-nccnepnoBaTtesbCcKas
paboTa

2 2 O3HakoMUTeNbHaa NpakTukKa

8 8 TexHonorusa 6uonornyeckn

AaKTUBHbIX BeLLEeCTB,
MMMOBUNN30BaHHbIX Ha
NMNOJINMEPHbIX HOCUTENAX

8 8 TexHONornsa roToBbIX
JIeKapCTBEHHbIX hopM

3 4 OCHOBbI TOKCUKOJIOIrN4eCKOom
XUMNKN

3 4 KANHNKO-TOKCUKONIOTNYECKN
aHanm3

4 4 CneunpakTuKyMm no
OpraHMyYecKon XMmMmm

4 4 BBeneHve B MEAULIMHCKYIO U
hapMaLLeBTNYECKYIO XUMUIO

8 9 CpencTBa HEOTNIOXKHOM
MeOUNLMNHCKOW NOMOLLN B
KOCMeTOoJIornyeckom
npakTuke

8 9 XXMM KOCMEeTUYECKNX
CpencTs

5 9 [MaTeHTOBEAEHNE

5 9 3awmTa nHTenNeKTyanbHom
cobCTBEHHOCTU

8 9 JK3aMeH no MoayJo

"Monaysib nosy4eHus
KBanugukaumm "JlabopaHT
XUMNYeckoro aHasansa""

8 7 XMUSA BbICOKOMOJIEKYIAPHbBIX
coefnHeHun
48 7 Moaynb nony4deHns

kBanndpukauum "JlabopaHTt
XUMUYECKOro aHaamsa"
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

XUMuna oKpy>KarLien cpeibl

R

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
KBannukaunm "YnakosLLNK
3nekTpogos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TEexXHO0rnm

Koppo3unsa v 3awmTa
MeTasJ1I0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J/1eKTpoAoB"

TexHOMOorns CUHTETUYECKUX
610SIOrNYECKN-aKTUBHbIX
BELLEeCTB, XMMUKO-
hapMaueBTMYECKNX
npenapaTos 1
KOCMETUYECKMX CPeacTB

OCHOBbI MPOEKTNPOBAHUSA U
obopynoBaHMe NpeanpuaTuin
rno Npov3BOACTBY
610/10rM4eckn akTUBHbIX
BeLLEeCTB, XUMUKO-
dapMaLeBTUYECKUX U
KOCMEeTUNYEeCKMX MPOM3BOACTB

lMpoekTupoBaHMe NPoLLEeCCoB
1 annapaToB XMMUNYECKOW
TEeXHOJI0rn

CucTtembl ynpassieHus
XUMUKO-TEXHOJIOMMYECKUMN
npoueccamu

MogaenupoBaHne XMMnMKo-
TEXHONIOrM4YeCKNX npoL,eccos

N

XVMUYECKME PeakTopsl

XUMuna npupoaHbIx
COeAVNHEHNN N OCHOBbI
6rnoxmmmmn

MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XWMUNYECKOro 3KCNnepmMeHTa

LUndposbie TexHonornm B
XUMUMN

Undposasa TpaHchopmaums
oTpacau

Xvmuna n pusmka TBepLoro
Tena

Fvppasavka

KBaHTOBas MexaHukKa u
KBaHTOBas XMMuUA

S/IEKTPOXMMUSA

OpraHuyeckas XxmMus

Ddusnyeckas xmmms

MogroToBka K npouenype
3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

KomnbloTepHoe
MopesimpoBaHme
MPOU3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BelecTB, XUMNKO-
dapmaLeBTUYeCKMX
rnpenapaToB ”
KOCMEeTUYECKUX CPeacTB

ONK-5.4 Cobniogaet HOpMbl MHOPMaLIMOHHON 6e30MNacHOCTN B MPOEeCCUOHAIbHON AeATeNbHOCTH

56

56

Hay4Ho-nccnepnoBaTenbckas
paboTa
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

O3HaKoMUTEeIbHas NMpakKTukKa

TexHonorns 6uonornveckun
AdKTUBHbIX BELLECTB,
MMMOBMAN30BaHHbIX Ha
NMNOJINMEPHbIX HOCUTENAX

TexHosorna roTosbIX
JIeKapCTBEHHbIX hopM

OCHOBbI TOKCMKOJIOrNYecKom
XNMnn

KIMHNKO-TOKCUKONOrNYeCcKnm
aHanns

CneunpakTuUkKyM no
OpPraHN4YeCcKonm XuMmnm

BBeneHune B MeAULIMHCKYIO U
papMaLEBTMYECKYIO XUMMIO

CpencTBa HEOTJIOXKHOM
MeANLUMNHCKOW NnoMoLLmM B
KOCMEeTOJIOrn4eckom
npakTuke

XVMUS KOCMETUYECKUX
CpencTs

[MaTeHTOBEAEHME

3aWmnTa UHTENNEeKTYyaslbHOM
CcOBCTBEHHOCTU

JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanudunkaumm "JlabopaHT
XUMNYeCcKoro aHasansa""

XUMUA BbICOKOMOJIEKYIAPHbIX
CcoeINHEHUN

48

Moaynb nony4deHns
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"

XUMuna oKpy>KarLien cpeibl

R

SK3aMeH Mo MoayJio
"Monaynb nosy4yeHus
KBannukaunm "YnakosLLNK
3nekTponos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TEexXHO0rnm

Koppo3unsa v 3awmTa
MeTasJI0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J1eKTpoAoB"

TexHOMornus CUHTETUYECKUX
610SIOrNYECKN-aKTUBHBIX
BELLEeCTB, XMMUKO-
hapMaLeBTNYECKNX
npenapaTtos 1
KOCMETUYECKMX CPeacTB

OCHOBbI MPOEKTNPOBAHUSA U
obopynoBaHMe NpeanpuaTuin
Mo Npov3BOACTBY
610/10rM4eckn akTUBHbIX
BeLLEeCTB, XMUKO-
dapMaLeBTUYECKUX U
KOCMEeTNYEeCKMX NMPOM3BOACTB

lMpoekTupoBaHMe NPoLLEeCcCcoB
1 annapaToB XMMUNYECKOW
TEeXHOJI0rMn

CucTtembl ynpassieHus
XUMUKO-TEXHOJIOMNYECKUMN
npoueccamu

MogaenupoBaHne XMMnMKo-
TEXHONIOrMYeCKNX npoL,eccos

XVMUYECKE PeakTopsl

27147




3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl

8 9 XUMna npupoaHbIX
COeAVNHEHN N OCHOBbI
6rnoxmmmm

3 8 MeTonbl 06paboTku 1
BM3yasn3aumnm pesynbLTaToB
XMMWNYECKOro 3KCnepnmMeHTa

5 5 LUndposbie TexHoornm B
XUMnmn

6 6 LUndposasa TpaHchopmaums
oTpacau

7 9 Xvmunsa n pusmka TBepaoro
Tena

5 6 FvppaBavka

5 5 KBaHTOBas MexaHuKa u
KBaHTOBasi XMMUs

7 7 DNIeKTPOXMMUsa

34 34 OpraHnyeckas xmmMus

56 56 dusnyeckas xmmmsa

8 9 MogroToBka K Npoueaype
3alunThbl U Npoueaypa
3alUNThl BbINYCKHOM
KBaJInuUKaLMoHHOM paboTbl

8 8 KoMmnbloTepHoe
MoaennpoBaHue

MPON3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLeCcTB, XMMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

MKYB -2.1 MNpoBoAnT NepBuYHbBIN NOUCK MHMOPMaL M No 3ag

yucae naTeHTHoIM 6a3am oaHH

b

X

aHHOW TeMaTuKe Mo BCEM AOCTYMHbIM 6a3aM JaHHbIX, B TOM

56

56

Haquo-MccnenosaTeanKaﬂ
paboTa

2

2

O3HaKoMUTesIbHas NpakTuKa

3

OCHOBbI TOKCUMKOJI0IrNYeCKOom
XUMUn

KNMHNKO-TOKCUKOIOr NYECKIiA
aHannm3

CneuynpakTukKyM no
OpraHnYyeckom XumMmm

BBeneHve B MEANLIMHCKYIO 1
dapmMaLleBTUYECKYIO XUMUIO

CpencTBa HEOTIOXKHOM
MeOUNLIMHCKOW NOMOLLIN B
KOCMETOJI0rn4yeckom
npakTuke

XMnNs KoCMeTn4eCcKnx
CpeacTs

u

w

PEHTreHOCTPYKTYPHbIN
aHanu3

Kpuctannoxmmms

CTpoeHune MosieKyn

CTtaTnctunyeckas usnka

~N|o|o|un

[e)][e)] [e)] OF]

XMNa n TexHonormsa
MaKpOLMKANYECKMX
COeaNHEHWNI

XnMuUs reTepounKkIoB n
OCHOBbI MOJIEKYIAPHOW
6uonorun

SK3aMeH o MoAyJio
"Monaynb nosny4yeHus
KBanngukaunm "YnakosLLnK
3nekTpogos""

CoBpeMeHHble
3NeKTpoOXnMmn4eckne
TexHoJ0rnm

Koppo3us 1 3awmTa

28/47




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

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

MeTaJlJ10B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J1eKTpOoAoB"

Bronornyecknii KOHTPOb
OKpY>KaloLlen cpeabl

TexHONornsa CUHTeTUYEeCKNX
610/10rN4eCcKn-akKTUBHbIX
BeLeCcTB, XMMUKO-
dapmMaLeBTUYeCKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

OCHOBbI MPOEKTUPOBAHMNSA U
obopynoBaHuMe NpeanpusaTuin
rno Npou3BOACTBY
610/10rM4eckn aKTUBHbIX
BeLLeCcTB, XUMUKO-
hapMaLeBTUYECKUX U
KOCMETNYECKMX NMPOM3BOACTB

MpoeKTMpoBaHMe NPoOLECCOB
1 annapaToB XUMUYECKOM
TEXHOJIOrnun

CncTeMbl ynpas/eHus
XUMUKO-TEXHOIOMNYECKMU
npoweccamu

MogenupoBaHne XMMMNKO-
TEXHONOIrM4YeCKNX npoL,eccos

XyMn4eckne peakTopsl

dusnyeckme meToabl
nccnenoBaHmMa B XuMnn

Xvumuna n pusmka TBepOoro
Tena

XnMuyeckaa MeTposiornsa u
CTaHOapTu3auna

KBaHTOBas MexaHuka u
KBaHTOBasd XMMUA

56

dusmyeckas Xmmmsa

NEeKTPOXUMUSA

34

AHannTu4yeckas XmMMms

910

MpenauvnioMHas NpakTuka
05 BbINO/HEHNS BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

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

NMKYB -2.2 CocTaBnseT qmtep

aTypHbIe 0630pr Mo 3afaHHON TEMaTUKe C MCNOJIb30BaHNEM BCEX OOCTYMHbIX NCTOYHUNKOB

56 56 Hay4Ho-nccnepnosaTenbckas
paboTa

2 2 O3HaKoMUTEesIbHas NpakTuKa

3 4 OCHOBbI TOKCMKOJIOrNYecKom
XUMUMN

3 4 KNMHNKO-TOKCMKOIOr NYECKIniA
aHanu3

4 4 CneunpakTukKyM no
OpraHM4YecKon XumMum

4 4 BeefeHne B MeAULIMHCKYIO U
dapmMaLleBTUYECKYI0 XUMUIO

8 9 CpepncTBa HEOT/IOXKHOM
MeOVUMHCKOM NOMOLLN B
KOCMeTOJIOrn4ecKom
rnpakTuke

8 9 XNMUs KOCMeTUYeCKMX
CpeacTs

5 3 PeHTreHOCTPYKTYPHbIN
aHanu3

5 3 KpucTtanioxmmms

6 6 CTpoeHne MoJsieky
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3tanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy)

0o®0

390

0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

CTaTncrtmnyeckas gusunka

XMuns U TexHosorms
MaKpOLMKINYECKNX
coeiNHEeHNN

XUMUsi reTepoLmnKIoB u
OCHOBbI MOJIEKYIAPHOM
6rnonorun

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
KBanngukaunm "YnakosLLNK
3nekTpogos""

CoBpeMeHHble
3/IEKTPOXUMUMYECKME
TexXHO0rnm

Koppo3unsa v 3awmTa
MeTasJI0B

Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J/1eKTpoAoB"

Bronornyecknini KOHTPOb
OKpY>KaloLlen cpeabl

TexHONornsa CUHTeTUYEeCKNX
610/10rN4ecKn-akTUBHbIX
BeLeCTB, XMUMUKO-
dapmMaLeBTUYECKMX
npenapaTos 1
KOCMeTNYeCKUX CpeacTB

OCHOBbI MPOEKTUPOBAHMNSA
obopynoBaHuMe NpeanpusaTuin
rno Npov3BOACTBY
610/10rM4eckn akTUBHbIX
BeLLeCcTB, XUMUKO-
apMaLeBTUYECKUX U
KOCMETNYECKMX NMPOM3BOACTB

MpoeKTpoBaHMe NPoLECccoB
1 annapaToB XUMUYECKOM
TEXHOJIOrnn

CncTeMbl ynpaBs/eHus
XUMUKO-TEXHOI0MNYECKMU
npoweccamu

MogenupoBaHne XMMUNKO-
TEXHONOIrM4YeCKNX npoL,eccos

N

XvMn4eckmne peakTopsl

dusunyeckme meToabl
nccnenoBaHmMa B XuMnn

Xvmuna n pusmka TBepLoro
Tena

XnMmuyeckaa MeTposiornsa u
CTaHOapTu3auna

KBaHTOBas MexaHuKa u
KBaHTOBasd XMMUA

DNIeKTPOXMMUsa

56

56

Ddusnyeckas xmmms

34

34

AHannTu4yeckas XmMMms

910

MpenaunioMHas NpakTuka
05 BbINOJHEHWNS BbIMYCKHOM
KBaJIMUKaLMoHHOM paboTbl

MoaroToBKa K npouenype
3alWmMThl 1 Npouenypa
3alLUMThl BbIMYCKHOM
KBanMuKauMoHHom paboTbl

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHL MM Ha Pa3JINYHbIX
3TanaxX UuX CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA
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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

MKYB-2: CriocobeH pyKOBOAUTL NMPOEKTAaMMU 1 MPOrpamMMamMuy No BHEAPEHUIO HOBLIX METOLOB U MOAesel opraHnu3aumnm n
NjaHMpPOBaHMSA NPOU3BOACTBA HA YPOBHE MPOMbILLIIEHHOW OpraHn3aLmm

MKYB -2.1 MpoBoAMT NepBUYHbIA MOUCK MHOPMaLMKN NO 3afaHHOM TeMaTNKe Mo BCEM AOCTYMNHbIM 6a3aM AaHHbIX, B TOM
yncse naTeHTHbIM 6a3zaM AaHHbIX

3HaTb:
TexHun4yeckmne
cpencTBa n
MeToabl
NCNbITaHNA (K3
Habopa
MMeoLLInXCs) ans
peLieHuns
MoCcTaBJIEHHbIX
3aga4y HUP

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMeTb: HaxoanTb
obuyto
MHpOopMauuo gnsa
peLieHuns
rnpogeccnoHasbHb
X 3ajau,
MCMonb30BaTh
HEeCKO0JIbKO
MporpamMMHbIX
MPOAYKTOB A5
06paboTku akcnep
MMEHTaNbHbIX
OaHHbIX 1
NoAroTOBKMU
Hay4YHbIX
nybnnkaumin n
0OKIaaoB

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

Bnapetb:
HaBblKaMu
nonyyeHuns obwen
Hay4Ho-
TexHN4ecKomn
MHpopMauum B
ceTn NIHTepHeT; B
cKaTble CPOoKKU
OCBOWUTb HOBOE
nporpaMmMHoe
obecneyeHune nop
pPyKOBOACTBOM
cneunanucTa
6onee BbICOKOW
KBanngukaumn,
cnocobeH
NOArOTOBUTb
Te3uchbl foKnaga n
rnpeseHTaumio no
3ajaHHON Teme
npv HaAn4Mn
wabnoHa

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
topme

MKYB-2: CnocobeH pykoBOAUTb NPOEKTaMu U NporpaMMamMuy No BHEAPEHMIO HOBbIX METOAO0B 1 MOLESIel OpraHn3auunm n
NJlaHMPOBaHMA NPOM3BOACTBA Ha YPOBHE NMPOMbILLIIEHHON OpraHu3aumm

[MKYB -2.2 CocTaBnseT nmtepaTypHblie 0630pbl MO 3af4aHHON TEMAaTUKE C UCMOJIb30BaHWEM BCEX AOCTYMHbIX NCTOYHUKOB

3HaTh:
MeTOoL0N0r Mo
rMoucka Hay4yHom n
TeXHUYeCcKomn
MHpopMauum B
ceTn NHTepHeT n ¢
neumnann3npoBaHH
bIX 6@3ax AaHHbIX;
OCHOBHble MpueMmb|
paboTbl co cneymna
JIN3NPOBAHHBLIM
MPOrpamMMHbIM
obecneyeHuem npu
npoeseneHnn

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme
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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
TeopeTnyeckmx
pacyeToB 1

obpaboTke 3kcnep
NMEHTasNbHbIX
AaHHbIX

YMeTb: NpoBOANTb
MONCK Hay4YHOM ©
TexXHUYeCcKomn
MHdopMaunm c
NCroJib30BaHNEM
obwux n cneynann
31poBaHHbIX 6a3
OaHHbIX;
NnPUMEHsTb cneuma
JN3npOBaHHOE
nporpaMmMmHoe
obecneyeHune npu
nposeneHnmn
TeopeTnyeckmnx
pacyeToB ”
obpaboTke 3kcnep
MMEHTaNbHbIX
OaHHbIX;
MCcnosb30BaTh Cne
LuMann3npoBaHHoe
nporpaMmMHoe
obecneyeHune npun
npeacTaBneHnmn
pe3ysibTaToB
paboTbl Npodeccro
Ha/lbHOMY
coobuiecTBy

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetsb:
HaBblKaMu
npUMeHeHns cnew,
Mann3npoBaHHOIro
nporpaMmMHoOro
obecneyvyeHns n 6as
OaHHbIX Npu
peweHnn 3agad
npogeccuoHanbHO
n cepsbl
0esaTeNbHOCTH

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OlMK-2: CnocobeH ncnonb3oBaTb MaTeMaTudeckme, pusndeckne, GU3NKo-xmMmMmm4eckmne, Xxmumm4yeckmne MeToabl Ana peweHns
3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OMNK-2.1 NprMeHsieT TeopeTnyeckme 1 NoaysMnMpuyeckne MoLev Npw pelleHnn 3aaayd XMMUYecKom HanpaBieHHOCTH

3HaTb: Noaxoabl
K pelleHunio 3adad
M3 OCHOBHbIX
pa3fnenos
MaTemMaTuKku, a
TakKxXe nx
MPUI0OXKEHUNS K
TeopeTun4eckon
XUMUN, MPUHLMNNbI
MaTeMaTU4eCcKoro
MO enMpoBaHus
XUMUNYECKNX
peakunmn

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeTb:
MCNoJsib30BaTb
MaTeMaTU4eCcKuni
anmnapaT npu
M3y4YeHUn n
KOJINYECTBEHHOM
onucaHum
PhUsnyeckunx
MpoLLeccoB 1
SABJIEHUN, @ TaKXe
npu peweHnn

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
yMeHUs

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
PU3nyYecknx 3agad
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
TeopeTn4eckoro u |HaBblkamu HaBbIKOB npuMeHeHnn npuMeHeHne
3KCMepuMeHTasbH HaBbIKOB HaBbIKOB
oro nccnenoBaHus JonyckawTcs
mopnenemn npobensl
XUMUNYECKUNX
npoL,eccos

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, pusnyeckme, GU3NKO-XMMnyeckmne, XmmMmmyeckmne MeToabl 415 peleHuns

3afa4 npogeccnoHasbHON feATEeNbHOCTN

OlNK-2.2 Ncnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHre nNpu peleHnn 3agay XMMMYeCckom HanpasBIeHHOCTHY

3HaThb: :
BO3MOXHOCTU
MporpamMMHbIX
nakeTtoB obuiero
Ha3Ha4vyeHuns
(Microsoft) npwu
peweHnn 3agad

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

XMMUNYeCKon

HanpasJ/IEeHHOCTN

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
MPUMEHATb hornyckatTcs yMeHus
npuknagHoe HebonbLIne

nporpaMmmMmHoe ownbkmn

obecneyeHune npu

opraHusauum

pelieHns

MPON3BOACTBEHHbI

X 3apau

XMMUNYECKOMn

HanpaB/IeHHOCTN

Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
HaBblKaMmn BJlageHmne € NpuMeHeHune cncTeMaTu4yeckoM | cmcrtemaTumyeckoe
MpPakKTMYeCcKoro HaBblkamMu HaBbIKOB MPUMEHEHNN npuMeHeHune
npuMeHeHus HaBbIKOB HaBbIKOB
nporpaMmmMmHoe ponyckaiTca

obecneyeHune npu npobenebl

peweHnn 3agad
XUMUYECKOoN
HanpaBaeHHOCTHN

KOHTpOJIbHas
paboTa,
TecTupoBaHue,
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHON
popme

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTMyeckume, usndeckne, (nsnkKo-XnMmnieckne, XuMnyeckue MeTobl ans peleHuns
3afa4 NpoeccnoHasibHON AesTebHOCTH

OMNK-2.3 Ncnonb3yeT 6a30Bble 3HaHUA B 061aCTM MaTEMaTUKU 1 DU3NKU NPU NAAHUPOBaHUM paboT XMMmyeckom

HanpasJ/IEeHHOCTN

3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas
copgepxxaHue 3HaHWA HO copepxxalune cuctemaTmyeckme | paboTa,
npoL,eccoB n oTAesbHble 3HaHWA TecTupoBaHue,
caMoopraHu3sauum npobenbl 3HaHUA KOJIJIOKBUYM,
" pedepaT, YUPC,
camoobpa3oBaHus, 3K3aMeH B YCTHOW
nx ocobeHHOCTEN 1 thopme
TexHonorunen
peanusaunm,
NCX0AA M3 uenen c
OBEepLUEeHCTBOBaHMU
[
npodeccnoHanbHoO

N NesaTenbHOCTU

YMeThb:
Ncnosib30BaTh
XMMunyeckme,
MaTeMaTuyeckme un
phusnyeckue
Monenu;
onpenensaTb
BO3MOXXHOCTb
paunoHanbHOro
NCNOJIb30BaHMS ec
TeCTBEHHOHAaY4HbI

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
yMeHUs
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
X 3aKOHOB B
pa3nYHbIX
obnacTax Haykm u
TEeXHUKN
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BJllafieHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemaTnyeckoe
KOMTMJIEKCHOro " HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
CpaBHUTENbLHOIO HaBbIKOB HaBbIKOB
aHanu3a cocTasa, JonyckawTcs
CTpoeHUs n npobenb
XUMNYECKNX

CBONCTB BELLECTB

OMNK-5: CrnocobeH oCyLWecTBNATb 3KCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aJaHHON MeToAMKe, MPoBOANTb
HabooeHUs N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.1 MpoBOANT CUHTE3 BELLECTB 1 MaTepuasioB PasHOM NpMpoabl C UCMOJb30BAHMEM UMEIOLLNXCS METOANK

3HaTb: MeToAabl
nosyvyeHus,
MHOeHTUpnKaunm
N nccnenoBaHma
CBONCTB
HeopraHu4eckmux n

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

OpraHnyecknx
BeLLeCTB;
MeTOoANKUN
XMMNYECKOoro
3KCNepnmeHTa
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
nAaHWpoBaTb hornyckatTcs yMeHus
3KCNEepUMEHT HebonbLLMe
CNocobHOCTbIO owmnbKkmn
CaMoCTOATENIbHO
Ha OCHOBe aHasu3a
nnTepaTypHbIX
OAHHbIX C y4eTOoM
KJjlacca ornacHoCTun
BellecTB
Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe un
CNoCoBHOCTbIO BlajeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
CaMOCTOATESIbHO HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
COCTaBNATb MAaH HaBbIKOB HaBbIKOB
nccnenoBaHns nonyckatTcs

npobensbl

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme

OMNK-5: CrnocobeH ocyLecTBASTb 3KCNEPUMEHTasbHbIE NCCIeA0BaHNS U UCMNbITaHUA MO 3a4aHHOM MeToANKe, MPOBOAUTb
HabntoaeHns n n3MepeHuns c y4eToMm TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHblE

OlNK-5.2 NHTepnpeTupyeT pe3ybTaTbl XUMUYECKUX HABIOAEHNI C NCNOJIb30BaHNE PU3NYECKUX 3aKOHOB 1 NpeacTaBaeHUN

3HaThb:
TeopeTunyeckumne
0CHOBbI 6230BbIX
XUMUNYECKUX n
hUsnyeckunx
ONCUUMNINH
MeToAbl 1 cnocobbl
peleHns nccnenos
aTenbCKMX 3aaad,
MeTOAUKUN U
crnocobbl
rnpoeeneHns
3KCnepuMeHTa,
MeToAbl
MaTeMaTu4Yeckom
CTAaTUCTUKN

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMmeTb:
MCronbL30BaTh
MH{OopMaLNOHHbIE
pecypcsl,
aHa/n3nposaTb
rnoJly4eHHble B
onblTax

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHON
thopme

34/47




MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMNeTeHuuu
1 2 3 4 5 6
pe3ynbTaThbl C
Mncnosib3oBaHMeM
MeTon0B
MaTeMaTU4YecKomn
CTATUCTUKN
Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
(hOpPMYIMPOBaHUSA | HaBblkaMu HaBbIKOB npUMeHeHnn npuMeHeHue
pe3ynbTaToB, HaBbIKOB HaBbIKOB
MoJly4YeHHbIX B jonyckatTcs
xohe peLeHuns ncc npobenebl

nefoBaTeNbCKUX
3a4a4, HOBbIMU
MeTomamu
nccnenoBaHus

OMNK-5: CrnocobeH ocyLWecTBNATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aJaHHON MeToAMKe, MPoBOANTb
HabooeHUs N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHannse, obpaboTke n npencTaBieHnn NHGOpMaLnUn

XNUMUKO-TEXHONION'MHYECKOIro coaep>xaHuns

3HaTb: OCHOBHbIE
nporpamMMHble
CpeAncTBa,
KpuTepun Boibopa
NporpamMMHbIX
CPeAncTB, Ux
DYHKLMOHAIbHYIO
CTPYKTYPY

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb:
NPUMEHATb
npuKaagHoe
nporpaMmMHoe
obecneyeHune npun
opraHu3sauunu
peweHns
NMPOn3BOACTBEHHb
X 3ajan,
co3faBaTb U
N3MeHATb
KOHUrypaumo
MHPOPMaLMOHHbIX
cncTem B
COOTBETCTBUM C
noTpebHoCcTaAMU 1
OpraHn3auMoHHO-M
eToA0M0rnYecKomn
CTPYKTypomn
npeanpuaTuns,
HacTpauBaThb,
aAMUHNCTPUPOBAT
b N CONPOBOXAATb
nC

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,
JonyckawoTcs
Hebosnblne
ownbkmn

ChopmMupoBaHHble
yMeHuns

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

KOHTpOJibHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

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

OMNK-5.4 Cobntogaet HOpMbl MHHOPMaLMOHHON 6e30NacHOCTU B NPOoheCcCUOHAIbHON AeATENbHOCTY

3HaTb: NyTH
aBTOMaTuU3aLumn
NPON3BOACTBEHHb
X npoLeccos

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

KOHTpPOJIbHasA
paboTa,
TecTUpoBaHue
KOJNIJIOKBUYM,
pecepaT, YUPC,
3K3aMeH B YCTHOM
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa
KOMMNeTeHUumn
1 2 3 4 5 6
YMeTb: yunTbiBaTh | HacTU4YHbIE yMeHNs | HenonHble yMeHUs |YMeHUs NosHble, CcopmMupoBaHHbIe | dopme
OCHOBHblE hornyckatTcsa yMeHus
TpeboBaHus HebonbLLne
MHOPMaLMOHHOM owmnbKkmn
6e3onacHocTn
Bnapetb: YacTn4Hoe HecuctemaTtnyecko | B YcnewHoe un
meTogamm BJlageHmne € NpuMeHeHmne cncTeMaTu4yeckoM | cmcrtemaTumyeckoe
MNCMNOJb30BaHMNSA HaBblkamMu HaBbIKOB MPUMEHEeHNN npuMeHeHune
MHMOPMaLMOHHbIX HaBbIKOB HaBbIKOB
N KOMMYHUKaLMOH ponyckatTca
HbIX TEXHOJI0I 1A npobenebl
AN peweHns
npodeccnoHanbHbl
X 3a4aud

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTyeckume, usndeckne, (nsnko-XnMmnieckne, XuMnyeckmue MeToabl ans peleHuns
3afa4 NpoeccnoHasibHON AesTebHOCTH

OlK-2.4 ObpabaTbiBaeT AaHHbIE C NCMOJIb30BaHNE CTaHAAPTHbLIX CNOCO60B anMpPOKCMMaLMN YNCSIEHHbIX XapaKTepucTu

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
MaTeMaTunyeckme 3HaHUA HO cogep>kawme cuctemMaTumyeckme | paboTa,
Teopunm n MeTonbl, oTAesIbHble 3HaHUA TecTupoBaHue,
npuMeHseMble Npu npobenbl 3HaHUSA KOJIJIOKBUYM,
06paboTke fAaHHbIX pedepaT, YUPC,
YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, ChopMUpOBaHHbIE |3K3aMeH B YCTHOM
MCnoJsib30BaThb JonyckawTcs yMeHus popme
OCHOBHbl€ MeTobl HebosnbLne
CTaTUCTNYECKON ownbkKmn

06paboTKu AaHHbIX
1N annpokcumauunm
YUNCSIEHHBIX
XapaKTEPUCTUK
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeTogamun B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
CTaTUCTUYECKON HaBblKamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
obpaboTkun HaBbIKOB HaBbIKOB
MHGpOopMaLLmn, ponyckarwTcs
OCHOBamMu npobensi
hyHAaMeHTaNbHbIX
MaTeMaTU4YeCcKnx
Teopuin n
HaBblKaMu
MCMOIb30BaHNS
MaTeMaTn4ecKoro
annapaTa npu
0bpaboTke gaHHbIX

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

1. Teopusa sogoponononobHoro atoma no H. bopy. MocTynaTtel bopa.

2. DKCNepuMeHTaJIbHOe f0Ka3aTeIbCTBO KOPMYCKYISIPHO-BOJIHOBOW MPUPOLbl CBETA U 3NEKTPOHOB.

3. CooTHoLLIeHNe HeonpeneneHHocTen B.Meli3eHbepra n opMynmMpoBKa 3a4aun 0 BEPOSATHOCTHOM
nogoxone npu onucaHmm ABMXeHUs MMKpo4dacTul. BonHoBasa yHKLMSA, ee hm3nydeckoe cogepxaHue
(M.BopH) ”n cTaHpapTHble TpeboBaHWA, NpeabsBASAEMble K BOJIHOBOM (PYHKUUW. DBPUCTUYHECKNNA
“BbIBOA" BOJSIHOBOrO ypaBHeHUs LpeanHrepa nnsa cBob6oaHON MUKPOYaACTULLI C KOPAYCKYSPHO-
BOJIHOBbIMMW CBOMCTBaMU 1 ero obobuieHne Ana 4acTuubl, ABUKYLLENCS B CUI0BOM none. NoHATne o
CTaumoHapHoM ypaBHeHun LpegnHrepa.
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4. ToHsATMEe 06 NNHENHbIX SPMUTOBCKUX OMepaTopax, onepaTopHbIX YpaBHEHUSAX, COBCTBEHHbIE
3Ha4YeHus 1 cobcTBEeHHbIE PYHKLIUKM ONepaTopoB, UX CBOMCTBA B C/lyYae 3pMUTOBCKUX ONEpPaTOPOB.

5. ®usnyeckoe copepxaHme HEKOTOPbIX MaTeMaTUYECKMX MOHATUI: onepaTop (uU3nyYeckon
Be/IMYUHbI, €ro cobCTBEeHHble 3Ha4dYeHUss U COOBCTBEHHble (YHKLUK, KOMMyTaLWsa OnepaTopos.
KBaHTOBO-MexaHM4yeckoe onnmcaHme CoOCTOAHNSA CUCTEMBI.

6. PU3NYeCKNM CMbICST KOMMYTaLUW SPMUTOBCKUX OMNEpaTopoB. Bbl4McieHne KOMMYTaTOpPOB
onepaTtopoB xu px;MxnMz;Mzn M2 - hnsnyeckoe cogep xaHue rnosayv4eHHbIX pe3ybTaToB.

7. CeoncTtBa COBCTBEHHbIX 3HA4YeHUN N COBCTBEHHbLIX YHKLUWA 3PMUTOBCKUX OMepaTopoOB.
OnepaTopbl MPOEKLUI BEKTOPA MOMEHTa nMmnyJsasca Mx, My, Mz, nx KOMMyTaLWOHHbLIE CBONCTBA.
OnepaTopHoe ypaBHeHue ans Mz , ero cobcTBeHHble (YHKLUMU U COBCTBEHHbLIE 3HAYEHUS.
MarHuTHOe KBaHTOBOE YMCJIO0.

8. OnepaTop KBaZpaTa MOMEHTa UMNysbca M2 - ero cobCcTBeHHble PYHKLMUN N COBCTBEHHbIE
3HavyeHus. OpbuTanbHOE KBaHTOBOE Yncso. MpocTpaHCTBEHHOE KBAaHTOBaHMeE BeKTopa M.

9. OnbIThl LLITepHa n MNepnaxa, npuBoasne K MOHATUIO CMHA - COBCTBEHHOIO MOMEHTa UMMy JbCca
MMKpoyacTuubl . OnepaTtopbl cnMHa S2, Sx, Sy, Sz- nx CBOWCTBa, CTPYKTypa WM CBOMCTBa
COBCTBEHHbLIX 3HAYEHUN N COBCTBEHHLIX (YHKLUWA 3TUX OMNEPATOPOB. BblYMCNeHMe 3HaYeHWUNn
CMNHOBLIX KBAaHTOBbIX YMncen su msus onbiTa LLTepHa n Nepnaxa.

10. 3apaya 0 OBWXKEHUU 4YacTuLbl B OD,HOMepHOI7I noTeHunanbHonm AMe ¢ 6€CKOHEeYHO BbICOKUMMU
CTeHKaMn

11. Pe3ynbTaTbl peweHus ypaBHeHus LpeauHrepa pna BIA, CTpykTypa BOJIHOBbIX (DYHKLMA,
KBAHTOBbLIE 4YMC/a, B3aUMMOCBA3b MeXAy HUMWU U UX du3myeckoe copepkaHue. loHATnEe 06
3/IEKTPOHHON opbuTann, 3NeKTPOHHOW NJOTHOCTN.

12. OCHOBHbl€ 3aKOHOMEPHOCTW paAnasbHOro pacnpeneneHns 3eKTPOHHOW NIoTHOCTU. Hanbonee
BEPOSATHOE N CPeAHEE MOJIOXKEHUNS NIEKTPOHA A5 pa3HbiX cocTosHMI BIA, pa3mepbl opbuTtanen.

13. OCHOBHble 3aKOHOMEPHOCTW  YrJ0BOro  pacnpefefsieHns  3JIEKTPOHHOMW  MJOTHOCTW.
BewlecTBeHHble cihepnyeckme pyHKLMM. PopMa 1 NosoxxeHne opbuTtanen B NpoCTpaHCTBE.

14. CnuH-opbuTanbHble B3aMMoOencTBme - pn3ndeckoe cogepxaHne aBneHmns. TeopemMa CnoxeHus
MOMEHTOB, MOJIHbIA MOMEHT nMMnyJsibCa 3/71eKTPOHa, KBaHTOBble 4WMCJZla MOJIHOMO MOMEHTa j n mj
PacyeT nybneTHoro paciienseHnsa ypoBHen sSHEPrum B BOJOPOAONOA0OHOM aTOME B paMKax Teopun
BO3MYLLEHWN, TOHKas CTPYKTypa aTOMHOro crnektpa BIA.

15. BogopogononobHbil aToM BO BHELWHEM MarHWUTHOM MoJie, KpUTepun cusabHoro mn cnaboro
nonen. dddekTol 3eemaHa U lNaweHa-baka. PacyeT paclienneHna sHepreTU4eCcKnx ypoBHEN B
cnabbixX N CUAbHBIX MarHUTHLIX Nonax. PakTop JlaHge.

16. CocCTosiHME 3/1eKTPOHA B MHOM03JIEKTPOHHOM aTOME N KBaHTOBble 4ucsa. CBA3b KBAaHTOBbIX
4yncen C OCHOBHbLIMW 3/1IeMeHTaMW 3JIEKTPOHHOro CTPOEHUA aToMa: KBaHTOBOE COCTOSHME (CMNUH-
opbuTtanb), aTomHasa opbuTtanb (AO), sanekTpoHHasa 060s104Ka, 3NIEKTPOHHLIN cnoin. OnpeaeneHne nx
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€MKOCTU Ha OCHOBe Y3KOM (hopMYyNMpPOBKWU mpuHumna Maynu. MNMocnenoBaTesibHOCTbL 3anoJIHEHUSA
3/IEKTPOHHbIX 0060/104eK (3HEPreTUYEeCKMX YPOBHEWN) MHOr03JIEKTPOHHbLIX aTOMOB (MNpaBuJo
Kne4ykoBCKOro). 9/1eKTPOHHbIE KOHDUIypaLunuym aTOMOB 1 0AHOaTOMHbIX MOHOB. OCHOBHbIE MPUHLUMbI
noctpoeHus NC O.N. MeHaeneesa, Nepuognyecknuin 3aKoH 1 CTpoeHne aToma.

17. TepMbl MHOrO3/IeKTPOHHbLIX aToMoB. [paBuna XyHaa. OCHOBHOW TepM 3JIeKTPOHHOWN
KOH(purypaumm aTtomMa M OAHOATOMHOIO MOHa W MeToAuKa ero onpepeneHus. CrnekTpbl
MHOIr03/1EKTPOHHbLIX aTOMOB, MpaBuia oTbopa. OCOB6EHHOCTM CNEeKTPOB aTOMOB LLENOYHbIX
MeTasi1I0B (Ha npuMepe NUTUA N HaTpus).

18. PaclienneHne 3HepreTU4ecknX ypoBHen aTtomMa HaTpus B CJTabOM 1 CUSIbHOM MAarHUTHBbIX MOJIAX.
DNEeKTPOHHbIA CMEKTP aTOMa B MarHUTHbLIX MOJISIX pa3HOW CUbI, NpaBuia oTbopa.

19. OnepaTop NaMuUIbTOHa M BOJIHOBAA (PYHKUMUS OJ1S9 MOJEKYNASAPHbIX cucteM. Aanabatmdeckoe
npubanxxeHne B TeOpUM XUMUYECKOW CBA3U. YpaBHeHue LpeavHrepa ANA 37€KTPOHHOrO WU
AAEPHOr0 ABUXKEHUNA.

20. BapuvaunoHHbLIA MNPUHLKUMN - OCHOBHOro HepaseHcTBa E 3E0 gna npousBosbHOM npobHon
hyHKUMN. BapuauMoHHbIN NpUHUMA PuTua M ero peanusauma ana cnydas 6uHapHom npobHom
hyHKL NN,

7.4. MeToomnyeckue MaTtepuasnbl, onpeaensiowme npouenypbl OueHMBaHUA 3HAHUM,
YMEHMM M HaBbIKOB, M ONbiTa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMUMpoBaHua
KOMMNEeTeHLUUun

TpeboBaHua K HanucaHuio pecdepaTa

MpoOyKT camocTosATesIbHON paboThl CTyAEHTa, NpencTaBAAoLWmMn cobon KpaTKoe N3noxxeHne
B MMCbMEHHOM BUAe MOJIy4YeHHbIX pe3yfbTaToB (y4ebHo-uccnenoBaTesibCKOW) TeMbl, rae aBTop
packpblBaeT CyTb uccnepyemon npobnemsbl, NPUBOAUT pa3fiMdHble TOYKM 3pEeHUs, a TaKxKe
cobCcTBEHHbIE B3rnsaabl Ha Hee.

PedepaT posmkeH 6bITb CTPYKTYypMpOBaH (Mo rnaeaM, pasfeniaM, naparpadam) U BKJKYaATb
pa3genbl: BBegeHmMe, OCHOBHaA YaCTb, 3akKj4eHue, CrncokK WncCnoJZib30BaHHbIX WUCTOYHWKOB. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFyT BbITb 0OOPMIIEHBI MPUJIOXKEHUSA, COAEPXKALLME
OOKYMEeHTbI, unatctpauunn, Tabnnuesl, cxembl 1 T.4. O6bem pedepaTa - 15-20 cTpaHUL, NeYaTHOro
TeKCTa, BKJYasa TUTYbHbINA JINCT, BBEOEHME, 3aK/04eHNne U CNUCOoK nTepaTypbl.

3agavamum pedepaTa ABNAOTCA:

1. ®opmMmupoBaHue yMeHI/IIZ CaMoCTOATESIbHON pa6OTbI C NCTOYHUKaMWN nnuTepaTypbl, KNX
cncreMaTmn3lauyuna,

2. Pa3BnTne HaBbIKOB JIOFMYECKOr0 MbILLIEHNS,
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3. YrnybneHune TeopeTUYeCKMX 3HaHWI No npobneme nccrenoBaHus.

Mpn oueHKe pedepaTa NCNOML3YIOTCA Cleaywme KputTepuu:

- HOBM3Ha TEKCTa,

- 060CHOBaAHHOCTb BbiBOpa NCTOYHUKA;

- CTeneHb PacKpbITUS CyLLHOCTM BOMPOCA;

- cobnogeHnsa TpeboBaH K 0hOPMIIEHUIO.

Kputepun oueHuBaHusa pedepara:

OTMeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HaMuWCaHU W 3aWuTe pedepaTa:
o603HayeHa npobseMa n obocHoBaHa eé akTyasIbHOCTb, CAeNaH KPAaTKUN aHaIN3 pPa3InyHbIX TOYEK
3peHUss Ha paccMaTpuMBaeMyto npobseMy U  JIOTMYHO WU3N0XKEeHa CcobCTBEHHas no3vuus,
ChOpMyIMpOBaHbLI  BbIBOAbI, TEMa pPacKpbiTa TMOJIHOCTbIO, BblAEpPXaH 06bEM, cobnoaeHsl
TpeboBaHUS K BHELLHEMY O0(hOPMJIEHMIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTMeTKa «XOpOLLO» - OCHOBHble TpeboBaHUA K pedepaTy U ero 3almTe BbINMOJHEHbI, HO MPKU
3TOM gJonyuleHbl Hefo4éTbl. B YacTHOCTW, UMETCA HEeTOYHOCTM B U3JIOKEHMM MaTepuana,
OTCYTCTBYeT Jlormyeckasi nocienoBaTesIbHOCTb B CYXAEHUSIX, He Bblaep>xaH 06bEM pedepaTa,
UMeTCa ynyuwleHnsa B OOPMIEHUN, HE [AOoMNycKaeT CyLeCTBEHHbIX HETOYHOCTeW B OTBEeTe Ha
[OMONHUTESbHbIN BOMPOC.

OTMeTKa «y[0BNEeTBOPUTEIbHO» - UMEIOTCS CYLLeCTBEeHHbIe OTCTYMNJIeHUs oT TpeboBaHUi K
pedepunpoBaHmMto. B YacTHOCTKU, TeMa OCBeLLeHa NMLLb YaCTUYHO, A0ONYyLEeHbl (haKTU4Yeckune owmnbkn
B COAEPXXaHUWU pedepaTa WaM nNpu OTBETEe Ha AOMOJIHUTE/IbHbIE BOMPOChI, BO BPEMSs 3alUUThbI
OTCYTCTBYET BbIBO/.

OTMEeTKa «Hey[oBJIeTBOPUTENIbLHO» - Tema pedepaTa He packpbiTa, obHapyXuBaeTcs
CyLLLeCTBEHHOE HerMoHMMaHune npobiemsl.

TemaTuKka pedepaToB BblAaeTca npenojaBaTesieM, W CTyAeHT BbibupaeT Temy
CaMOCTOATENbHO B Te4YeHune NepBbiX ABYX Heaesb 0byyeHus.

OcBoeHMe ONCUUMIINHBI OLLeHMBAEeTCSA B hOpMe 3a4eTa: «3a4TeHO», «He 3a4TEHO».

KpuTepumn oueHKHU 3HAaHMH CTyAeHTa Ha dK3aMeHe

OuEeHKa «OT/NIMYHO» BbICTABASETCA CTYAEHTY, MOKa3aBLUEMY BCECTOPOHHWE,
cncTeMaTM3NpoBaHHbIe, rNybokme 3HaHUsA y4ebHoM NporpamMmmbl AUCUUMANHBI U YMEHNE yBepeHHOo
NPUMEHSATb WX Ha NpakTUKe MpU peleHnn KOHKPETHbIX 3agad, cBobogHoe W npaBUsibHoOE
060CHOBaHME NPUHATLIX PeLleHn.
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OuEeHKa «XOpPOoLOo» BbICTAaBASAETCS CTYAEHTY, €C/IN OH TBEPAO0 3HAEeT MaTepuas, rPaMoTHO
1 NO CYLLLEeCTBY U3JlaraeT ero, yMeeT NPUMEHATb MoJlyYeHHble 3HAaHWS Ha MPaKTUKe, HO AOMYyCKaeT B
OTBETE WIN B PELUEHUN 3a[ay HEKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbLO
IOMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OueHKa «y[OBJIETBOPUTEJNIbHO» BbICTAB/IAETCA CTYyOEHTYy, MNoKa3aBllemy
(hbparMeHTapHbIN, PAa3pPO3HEHHbLIN XapaKTep 3HaHWN, HeOOCTATOYHO MpaBUJibHbIE (HOPMYJIMPOBKN
06a30BbIX MOHATUA, HApPYLUEHUS JIOFMYECKOW MNOoC/ef0BaTE/IbHOCTU B W3JIOXKEHUM MPOrpamMMHOro
MaTepuana, HoO NPy 3TOM OH BJIaieeT OCHOBHbLIMW pa3aenamMmu y4ebHol NnporpaMmel, HEOOX0AUMbIMK
ONa NaNbHenwero oby4yeHns U MoXKeT NPUMEHATb NoJlyYeHHble 3HaHUA no obpa3uy B CTaHOAPTHOM
cuTyauumm.

OueHKa «HeyA0BJIETBOPUTENbHO>» BbLICTABJISIETCSA CTYAEHTY, KOTOPbIA HE 3HaeT bonblien
4acTN OCHOBHOIO coaep>XaHusa y4yebHon nporpamMmMbl OUCUUMINHBI, OONyCKaeT rpybbie owmnbkm B
hopMyNMpPOBKaX OCHOBHbIX MOHATUA OAUCUUMJNHBI U HE YMEET UCMNO0JIb30BaTb MOJIy4YeHHble 3HaHUS
Mpwv peLeHnn TUNOBbIX NPaKTUYeCKNX 3agay.

KpuTepuu oueHkKu 3HaHUM CTYAQEeHTOB Npu npoBeaeHUMn TeCTUpoBaHuA

OLl,eHKa «OTJINHHO>» BbICTaB/1AeTCA Npun yCN0BUN MPaBWJIbHOIro oTBeTa CTyaAeHTa He MeHee 4YeM Ha
85% TecToBbIX 3a0aHUNNA.

OueHKa «XOopoLUOo» BbICTAB/ISETCS MPU YCNOBUM NMPaBUJIbHOIO OTBETa CTYJEeHTa He MEHEee, YEM Ha
70% TecToBbIX 3a4aHUN.

OueHKa «y[AoBJIeTBOPUTENIbHO>» BbICTABJSAETCH MPU YCJOBUM NPAaBUIIbHONO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3afaHUNN.

OLI,eHKa «HeyanoOBJIETBOPUTEJZIbHO» BbICTaB/1IA€TCA NPUN YCIO0BUWN MPaBUJIbHOIo OoTBeTa CTyaAeHTa
MeHee, 4yeM Ha 50% TecToBbIX 3aaHUNN.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

BenaHokos, P.A. KBaHTOBas (hM3nKa n aneMmeHTbl KBaHTOBOM | ISBN 978-5-8114-4048-1
mexaHukun/ P.A. begaHokoB.-C-MNeTepbypr: JlaHb, 2020.

Mo3onesckas, T.B. OCHOBbl KBaHTOBOW MeXaHUKN U pn3mkn | ISBN 978-5-7782-3365-2
aToMa : y4yebHoe nocobue / T.B. Mo3onesckas, t0.B.
dunnnneHko ; nog ped. B.A. dkumoBa. - MockBa : UHOPA-M,
2019. - 108 c. - 9bC 3HaHunym.

y3HeyoB, C.1. ®nsmka. BonHoBas onTuka. KBaHToOBas ISBN 978-5-9558-0350-0. - ISBN 978-5-16-100426-5. - ISBN
npupoaa MU3nyy4yeHus. dNeMeHTbl aTOMHON 1 agepHon usmkn | 978-5-16-009401-4

: y4ebHoe nocobue / C.1. Ky3sHeuos, A.M. Jingep. - 3-e n3a.,
nepepab. n gon. - MockBa : By3oBckuin y4ebHumk, 2019. - 212
C.

8.2. lononHuTesNbHaA nutepaTtypa

HasBaHue CcbsIKa

Tpsacy4yés, B.A. KBaHTOBas MexaHuKa oNns CTy4eHTOB http://www.iprbookshop.ru/84014.html
TexHN4YeCcKux By3oB : y4ebHoe nocobue / B.A. Tpacyuyés. -
ToMCK : TOMCKUI NOANTEXHNYECKNI 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 KBAHTOBasA XUMUS : http://www.iprbookshop.ru/90518.html
yyebHo-MeToanyeckoe nocobue / A.K. LLnpsies. - Camapa :
CaMapCKuil 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

Ceprees, H.A. OCHOBbI KBaHTOBOW TeEOPUUN SOEPHOr0 http://znanium.com/catalog/document?id=172131
MarHUTHOro pe3oHaHca : MmoHorpadgus / H.A. Ceprees, [O.C.
PAbyLwKunH. - MockBa : Jloroc, 2013. - 272 c. - 3bC 3HaHuymM. -
URL: http://znanium.com/catalog/document?id=172131. -
Pe)xum gocTtyna: no nognucke. - ISBN 978-5-98704-754-5

530.1(07) b 24 bapaHoBckun, B.. KBaHTOBas MexaHunKa u http://lib.mkgtu.ru:8002/libdata.php?id=2100044071
KBaHTOBasa xmmusa : y4ebHoe nocobue / B.N. BapaHOBCKUIA. -
N3p. 2-e, ncnp. n gon. - CN6. : JlaHb, 2017. - 428 c. : un. -
(Y4ebHukun gns By3o0B. CneumnanbHas autepaTypa). - Mpun.:
c. 407-420. - 3b Hb MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044071. -
Pexxum pocTyna: cogep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
421 (11 Ha3B.). - ISBN 978-5-8114-2340-8

8.3. NHPOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. O6bpa3oBaTenbHbI NopTan ®rbOY BO «MI'TY» [9neKTpPoHHbIN pecypc]: Pexxum gocTyna:
https://mkgtu.ru/ 2. OdurunanbHbIn canT MNpaBnTenbcTBa Poccunckon depgepaumnn. [SNeKTPOHHbIN
pecypcl: Pexxum goctyna: http://www.government.ru 3. UHdopMaLMOHHO-NPaBOBOW NopTas
«[apaHT» [2NeKTpOoHHbIN pecypc]: Pexxum gocTtyna: http://www.garant.ru/ 4. Hay4Has 3n1ekTpoHHas
brnbnnoteka www.eLIBRARY.RU - PexxuMm poctyna: http://elibrary.ru/ 5. 9neKTpoHHbIN KaTanor
bnbnnotekn - Pexxum pgoctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EauHoe 0KHO AoCTyna K
obpasoBaTenbHbIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/ Znanium.com. ba3oBas
KOJINEKLUUS : SSIEKTPOHHO-6MbnoTevHasa cuctema : cant / OO0 "Hay4yHo-U3OaTeNbCKUM LEHTP
WHoppa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (gaTa obHoBNeHuns: 06.06.2019). -
Pe>xnum gocTtyna: gnsa saperucTpup. nojibzoBaTtesien. - TeKCT: 3/1eKTPOHHbIN. ®oHA DBC
hopmMmpyeTCs C y4eTOM BCEX U3MEeHeHM obpa3oBaTebHbIX CTAaHAAPTOB M BKJOYaeT y4ebHuKu,
yyebHble nocobus, YMK, moHorpadun, aBTopedepaTbl, AUCCEPTALUN, SHUUKIONEQNN, C/IOBapu 1
CNpPaBOYHUKW, 3aKOHOAATesSIbHO-HOPMATUBHbIE AOKYMEHThI, CreunasbHble nepnoanyeckme n3gaHus
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N U3gaHug, BbllMyCKaemble ndgatenscTeamMmm By30B. http://znanium.com/catalog/ HauvoHanbHas
3/1eKTpOoHHasa 6ubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA
canT / MnHucTepcTBO KynbTypbl Poccunckon depepaunn, Poccninckas rocygapcTBeHHas
bubnnoTteka. - Mockea, 2004 - - URL: https://H36.pdb/. - Pexxum pocTtyna: gna saperncTpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbIN. H3b - npoeKkT Poccunckom rocygapcreeHHon bubnmnotekn.
HauynHas c 2004 r. MNpoekT HaunoHanbHas anekTpoHHas bubnunoteka (H3B) paspabaTbiBaeTcs
BEeAYLLMMUN POCCUNCKUMU BubnnoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckom
®epnepaumn. OcHoBHasa uenb H3B - obecneunTsb cBOBOAHLIM AOCTYN rpagaHaM Poccuimnckom
defepaumn KO BCEM U3[AaHHbIM, N30aBaeMbIM U XPaHALLMUMCS B POHAAX POCCUNCKUX BubnnoTek
N34aHUSAM N Hay4YHbIM paboTaM, - OT KHUXXHbIX MaMATHUKOB UCTOPUN N KYJIbTYpPbl, 40 HOBENLLNX
aBTOPCKUX Npon3sBeneHuin. B HacToslee BpemMs NnpoekT H3B Bkao4vaeT 6onee 1.660.000
3NEKTPOHHBIX KHUT, Bonee 33.000.000 3anuceit kaTanoros.POCCUNCKAA HALIMOHAJIbHASA
BUBJTMOTEKA (PHB) : canT / Poccuinckasa HaumoHanbHasa 6ubnmorteka. - MockBa : PHB, 1998. - URL:
http://nlr.ru/. - Pexxum gocTtyna: Ansa 3aperncTpup. nosib3oBaTesien. - TEKCT: 3/IEKTPOHHLINA. "... 0QHa
N3 KPYMHENLLIWX B MUPE 1 BTOpas no BesanydnHe poHaoB B Poccuinckon depepaun - CAyXuT
POCCUNCKOW KY/IbTYpe N HayKe, XPaHUT HauMOHaJIbHY0 NaMATb, CNOCOBCTBYET NPOCBELLEHMNIO
Hacensawwmx Poccmio HapoOoB 1N pacrnpoCTPaHEHMIO ngen rymaHmisma. ... B doHgax bubnvmorekn
XpaHuTca 6onee 38,6 MSIH 3K3. NPOU3BEAEHMNA NeYaTU N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM
4YnUCe N Ha 3NEeKTPOHHbIX HOCUTENAX, AOCTYMNHbIX LUMPOKOMY KPYry rnonb3oBaTenen. ExxerogHo PHB
nocewaeT okosio 850 ThIC. YNTaTeNen, KOTOPbIM BbIAAETCA A0 5 MAH N3JaHUN, K €€ 3IeKTPOHHbIM
pecypcam obpawiatoTcs 3a rof cebile 10 MAH yaasneHHbIX Nosb3oBaTesen. ... CoxpaHas
KYNbTYPHYIO 1 UCTOPMUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BMGANOTEYHBIM TpaaMLUAM,
3a/10’)KeHHbIM elle B MimnepaTtopckon NybnnyHon 6ubnmnorteke, PHB cerogHs — coBpeMeHHoe
MHOPMaLMOHHOE yYpexaeHne, oCHalleHHoe HoBenwmnM 06opyaoBaHNEM U CBOEBPEMEHHO
OTBeYalLllee Ha HaCyLHble BbI30BblI BpeMeHW." (umTaTa ¢ canTta PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/ IPRBooks. ba3oBas KoNnekums : 3/IeKTPOHHO-
bubnmnoTteyHan cnctema : cant / ObLLECTBO C OrpaHNYeHHOW 0TBETCTBEHHOCTbIO KoMnaHusa "Ai Mn
Ap Meguna". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: gns
3aperncTpup. nosb3oBaTenen. - TEKCT 3/IEKTPOHHbIN. ABASAETCA pacnpoCTPaHEHHbIM
obpa3oBaTesibHbIM 3/1IEKTPOHHbLIM PeCypCcoM A1 BbICLUNX U CPeAHUX cheunanbHblX y4ebHbIX
3aBefEeHMNn, HAY4YHO-NCCNef0BaTEIbCKUX UHCTUTYTOB, NyBAnyHbix 6ubnunoTek, npnobpeTaroLLmnx
KopropaTuBHbLIA AOCTYN ANa cBoux obydawowmxcs, npenonasatenen n 1.4. 9bC BknoyaeT y4ebHyto
N HaY4YHYIO InTepaTypy NO HaNpaB/eHMAM NOArOTOBKM BbICLLIEro U CpefHero npogeccnoHanbHOro
obpazoBaHu4. http://www.iprbookshop.ru/586.html XuMuK : cant o xumun / XuMuK.py. - MockBsa,
[2077]. - . - URL: http://www.xumuk.ru/. TEKCT: 3N1eKTPOHHbIN.Ha canTe pa3smelleHbl y4ebHble
MaTepuasbl MO pa3iMyHbIM pa3fenamMm XMMmun, NpeacTaB/ieHa XMMNYyeckasa sHunknonegns (bonee
5000 TepMUHOB, 0OXBaThbIBAOLLNX BCE pa3fesbl XUMUK, @ Tak)Xe rnorpaHnyHele obnacTun),
CMpPaBOYHUK MO XMMUYECKNM BellecTBaM, Nepuoanyeckasa cuctema snemenTos .M. MeHpeneesa co
CCbIJIKOM Ha KpaTKyto MHGopMaunto 06 anemMeHTax B XMMUYECKON SHUMKAONEANN, MaTepurabl,
MOCBSALLEHHbIE MOJIY4YEHUIO N CBOMCTBAaM reTepPOLUUNKANYECKMX COeANHEHNN, SHUMKoONeaAns
JIeKapCTBEHHbIX NpenapaToB, PapMaLeBTUYeCKUN N BUOXNMNYECKNI CNPaBOYHUKN, KaTasor
XUMUYECKNX KOMMNAaHU 1 NpeanpuaTuin u Apyrme Matepuansl, GYHKLMOHUPYET hOpyM MpoeKTa.
http://www.xumuk.ru/ ChemNet. Poccusa : 9nekTpoHHasa 6ubnnoteka y4ebHbix MaTepuranos no
XUMUN [ POCCUNCKUIA POHA hyHOAMEHTaNIbHbIX UCCNeA0BaHUN, XUMUYeCKUn akynbTeT MIY. -
Mocksa, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3NEKTPOHHbIN.DNEeKTPOHHasa bubnnoTeka y4ebHbix MaTepMasoB No XMMUK NpeacTaBnaseT cobon
hoHa nybnnkaumin, NOAroTOBAEHHbIX AN MHPOPMaLMOHHOro obecnedyeHns y4ebHbIX KypCoB Mo
XUMUN ONA CTYOEHTOB N aCNUPaHTOB XMMUYECKOro U paga apyrux dpakynetetos MIY, a Takxe
abuTyprEeHTOB 1 y4allnxcs cpeaHen wkonbl. http://www.chem.msu.su/rus/elibrary/ CYBERLENINKA :
Hay4Has 3nekKTpoHHasa bubnnoTteka : canT. - MockBa, 2014. - . - URL: https://cyberleninka.ru// -
Pe)xxum pocTtyna: onsa 3aperncTpup. nosb3oBaTenier. - TeKCT: 3/IeKTPOHHbIN. KnbepJleHnHka - 3To
Hay4Has 3NeKTpoHHasa bubnmnoTeka, NOCTPOEHHas Ha NapaaurMme oTKpbITON Haykn (Open Science),
OCHOBHbIMW 3a4a4aMn KOTOPOW ABNAETCA NONynapm3auna HayKn N Hay4HON OeaTeNbHOCTH,
06LLeCcTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4YHbIX Nybankauun, pa3sutme MeXxaAnCUnnianHapHbIX
nccnefoBaHUM, COBPEMEHHOM0 MHCTUTYTa Hay4YHOW peLeH3nn, NoBbILLEeHNE LUTUPYEMOCTH
POCCMNCKOM HAayKK 1 NOCTpoeHne NHppacTpyKTypbl 3HaHUI. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6Lme BONPOChl OpraHn3aunmn n3yYeHns ONCLUUTIINHLI.

N3y4yeHune Kypca TpebyeT noceleHnsa nekunn, akTuBHon paboTbl Ha NabopaTopHbIX N MPAaKTUYECKUX 3aHATUAX, BbIMOJHEHNS BCEX YYEOHbIX
3afaHUi nNpenogaBaTens, 03HAaKOMJIEHUS C OCHOBHOM N AonoaHuTenbHonm nutepatypon, CPC. Bo BpeMs nekuun CTYAEHT O0JIKEH BECTU KPaTKUN
KoHcnekT. PaboTa Cc KOHCMEKTOM nekuuin npeanonaraet B paMkax CPC nMpocMOTp KOHCMEKTa (XkenaTesibHO B TOT XKEe OeHb MNocie 3aHATUR).
Heobxoonmo oTMeTUTb MaTepuasibl KOHCMEKTa, KOTOPble Bbi3bIBAlOT 3aTPyAHEHUSA ONs NOHUMaHUA. Mpu 3ToM obyyvaloWwMncsa OOIXKeH CcTapaTbCsA
HaWTN OTBET Ha 3aTPYAHUTEJIbHbIA BOMPOC, UCMOJIb3YA PEKOMEHOOBAHHYIO nuTepaTypy. Ecnam emMy caMmocTosATeNbHO He yaasnocb pa3obpaTbCs C
MaTepuasoM, HeobxoanMo chopMyIMpoBaTb BOMPOCHl U 06paTUTLCA K MpenodaBaTesto Ha KOHCYAbTauum nnm 6anxkanwen nekunm. Obyyvarwowemycs
HeobXxo4ANnMO perynspHo OTBOAUTb BPEMSA A1 MOBTOPEHUS NPONOEHHOrO0 MaTepuana, NMPOBEPSAS CBOW 3HAHWUS, YMEHUA U HAaBbIKWU MO KOHTPOJIbHbLIM
Bonpocam (B npeaenax spemeHun CPC).

MporpamMon npepnycMoTpeH nabopaTopHbI MPaKTUKYM. YrnybreHne n KOHKpeTuM3auusa 3HaHWA NPOM3BOAUTCHA MpPU ero nposeaeHuu.
HeobxoonuMbiM yCnoBmeM £BNASeTCA caMocCTosATeNlbHasa paboTa CTYAEHTOB C MCMNOJIb30BaHWEM HarAffHbIX Nocobuin, HeobXoANMON TeXHUYeCKown
OOKYMeHTaumn n nutepaTtypbl. Kaxxgoe 3aHATME oCHaWaeTcsa AUAaKTUYeCKMMN MaTepuanamu: naakatamm, cxemamm. OCHOBHas Lesb NpoBeaeHus
3TUX 3aHATUN - (QOPMUPOBAHME Y CTYOEHTOB aHA/IMTUYECKOro, TBOPYECKOro MbleHna NyTéM npuobpeTeHns npakTUYeCKUX HaBbIKOB.
JNlabopaTopHble 3aHATUA BLINOJHAKT Crefylowme 3adayn: CTUMYJIMPYIOT peryfaspHoe u3y4YeHne pPEeKOMEHAOBAHHOW NnTepaTypbl, a TaKxXe
BHMMATE/IbHOE OTHOLUEHME K JIEKLMOHHOMY KYPCY; 3aKpEennsiT 3HaHUSA, NONyYEeHHbIE B MpoLecce NIEKLMOHHOro obydyeHnsa n CamMoCTOATENbHOWN
paboTbl Hap NMTepaTypon; paclwmnpsaloT 06bEM NpPodeCcCMoHaNbHO 3HAYMMbIX 3HAHWIA, YMEHUN, HaBbIKOB; MO3BOJIAIOT MPOBEPUTb MPaBUILHOCTb
paHee NOoNYYEHHbIX 3HAHWIA; MPUBUBAIOT HABbIKWM CAMOCTOATESIBHOIO MbILLJIEHNS, YCTHOIO BbICTYMJIEHUS; CNOCO6CTBYIOT CBOBOAHOMY ONEPUPOBAHMIO
TEPMUHOJIOTNEN; MPeaoCTaBASAT NMpenofaBaTeNto BOSMOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBAaTbL YPOBEHb CaMOCTOSATENIbHON PaboTbl CTYOEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUN MPOU3BOAUTCA Npu nposeneHnn nabopatopHbiXx paboT. OCHOBHLIM METOAOM MPOBEAEHUS ITUX 3aHATUN
ABNSAETCA camocToaTeNnbHaa paboTa CTyAeHTOB C uUCMNosib3oBaHMeM nabopaTopHoro obopyfoBaHuA, HaraagHbix nocobun, Heobxogmmon
TeXHNYEeCKOM AOKYMeHTauum n nutepaTypbl. Ka)xaoe 3aHATME OCHallaeTCsa AMAaKTUYEeCKUMN MaTepuanamu: nnakatamu, cxemamu. CogeprkaHue
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacToALWEN NPOrpamMMsl.

Mpy noaroToBke K 3a4eTy B JOMNOJIHEHME K W3YYEHUI0 KOHCMEKTOB JieKUMA, HeobxoAumo Mosib30BaThCA y4yebHOW nuTepaTypon,
PEeKOMEHJ0BaHHOM K HacTosAlWen nporpamMmme. Mpu NoAroToBKe K 3a4eTy HEoOX0AMMO N3Y4YUTb TEOPUID: onpeaesieHns BCex NOHATUA N 3aKOHOB A0
COCTOSIHUS MOHUMaHUA MaTepuana U CaMoCTOATENIbHO PeLlnTb MO HECKOJIbKY TUMOBbLIX 3a4ay U3 KaXaon Tembl. Mpu pelueHMn 3agay Bceraa
HeobXxoOAMMO yMeTb KaYeCTBEHHO UHTEPNPEeTUPOBaTb UTOM pPeLLleHUs.
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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

Adobe Reader DC CBobogHas nuueH3nsa

Autodesk 3DMAX - yyebHas Bepcua CBoboaHasa nmueHsns

Autodesk AutoCAD CBobosiHas nuueH3uns

Microsoft .NET Framework 4.7 CBob6oaHas nMueH3ns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

Notepad++ CBoboaHast MMLEH3US

Project Expert 7.57.9038 CBoboaHas nmueH3us

10.2. NepeyeHb He06Xx0AUMBbIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<abli obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

1. Obpa3oBaTenbHbln nopTan ®rbOY BO «MI'TY» [9neKTpoHHbIM pecypc]: Pexxum poctyna: https://mkgtu.ru/ 2.
OdmumanbHbin canTt MNpasutenscTea Poccnnckon ®epepaunn. [neKTPoHHbIN pecypcl: Pexxum gocTyna:
http://www.government.ru 3. IHpopMaunoHHO-NpaBoBor nopTan «fapaHT» [DNeKTPOHHbIN pecypc]: Pexxum goctyna:
http://www.garant.ru/ 4. Hay4Has anekTpoHHas bubnmoteka www.eLIBRARY.RU - Pexxum goctyna: http://elibrary.ru/ 5.
DNEeKTPOHHbIN KaTanor 6ubnnotekn - Pexxum pgoctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EgnHOe OKHO AOCTyrMna K
obpasoBaTenbHbIM pecypcaM: Pexxum goctyna: http://window.edu.ru/

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATe/IbHO-HOPMaTVBHbIE AOKYMEHThI, CneunasbHble
nepnoanyeckme n3gaHus U n3faHuns, BbinyCckaemMble n3gatenbcTBamm By3o0B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4HO-1CcCnenoBaTebCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHLIA AOCTYN A1A CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHyl0 nnTepaTypy Mo HanpaB/ieHNSM NOATOTOBKWN BbICLLEro U CPeaHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHaa rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHUCTEpPCTBO KyNbTypbl Poccninckon ®epepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteeHHon 6ubnnotekun. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npyn nogaepxxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLMX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee Bpema npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUF, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : cannT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTOpas Mo BesanydmHe (hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHMo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHN NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewwaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3a/10)XXeHHbIM eLle B imnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzaeHue, ocHalleHHoe HoBewnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Hasa anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTeniein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHuin ons obecneyeHns POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLWMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMWU NYBANKALNAMUN U HbIHE ABNSETCA BeAyLLel SN1eKTPOHHONW 6bInoTeKon Hay4yHOM NepNoanNKIN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has anekTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
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Ha3BaHue

[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/IeKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHas 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHaa Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSIETCS
nonynspusaums HaykKn n Hay4YHo AeATEeNIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkauunii, passmtue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKK N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/

Ona oby4atowmxcsa obecneyeH goctyn (yoaneHHbIM AOCTYN) K CNefyowmm COBpeEMEHHbIM
npodeccnoHanbHbiM 6a3am gaHHbIX, MHHOPMALNOHHBIM CAPaBOYHbIM U MONCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTpP
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTtesien. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmupyeTCcs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4ebHukn, y4ebHele nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUNKIoONeann, CJIoBapu U CMPaBoOYHNKN, 3aKOHOAATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
rnepuoamnyeckme n3gaHus n n3gaHuns, Bolnyckaemble nsgatenbcTBamm By308B. http://znanium.com/catalog/

HauwvoHanbHasa anekTpoHHaa 6bubnnoTteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTemMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickomn
rocynapcTseHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCA BEAYLMMN POCCUMANCKMMN BubnnoTekamm npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
Pepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon degepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCUACKNX BMBANOTEK N34aHNAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpbl, A0 HOBENLLNX aBTOPCKUX Npou3BedeHunin. B HacToawee BpeMsa npoekT H3b Bko4aeT
6os1ee 1.660.000 31eKTPOHHbLIX KHUF, 6onee 33.000.000 3anuncen kaTtanoros.POCCUNCKASA HALIMOHANbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. nosab3oBaTesnien. - TeKCT: 3NIEKTPOHHbLIN. '... 04Ha N3 KPyNHeNnLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®efepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HauMOHaJlbHY10 NaMaTb, cnocobcTByeT
NpoCBeLLLEeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen rymaHmsma. ... B doHpgax bubanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHUN NEeYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, OCTYMNHbIX LUMPOKOMY KpYry noJsib3oBaTenen. ExxerogHo PHB nocelwaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHun, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rofd cebile 10 MAH yaaneHHbIX
rnosnb3oBaTenen. ... CoxpaHasa KyabTYPHYIO U UCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)KeHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHpopMaLoHHoe
yypexaeHue, ocHalleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBEYaloLee Ha HacCyLHble BbI30Bbl BpEMeHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

XuMuK : canT o xumum / XuMunK.py. - Mocksa, [2077]. - . - URL: http://www.xumuk.ru/. TeKCT: 371eKTPOHHbIN.Ha cante
pa3meLlleHbl y4ebHble MaTepuasibl MO pa3inyHbIM pa3gesaMm XMMnu, NpeacTaBieHa XumMmmyeckas sHumknoneans (bonee
5000 TepMMHOB, OXBaTbIBAKOLLNX BCE pa3fesibl XMMUK, @ TakXe norpaHnyHble 061acTu), CNPaBOYHUK MO XUMUYECKUM
BellecTBaM, Nepuoamnyeckas cuctema anemeHToB .M. MeHaeneeBa Co CCbINIKOM Ha KpaTKyto nHdopMaumio o6 anemMeHTax B
XMMUYECKOWN 3HUMKIONeann, MaTepuasibl, MOCBALLEHHbIE MOJYYEHMIO N CBOWCTBAM reTepoLNKINYECKUX COeANHEHWNA,
SHUMKNOMEe[MS NeKapCTBEHHbIX MpenapaToBs, (hapMaueBTUYeCKUA N BMOXNMUNYECKN CNPAaBOYHUKIW, KaTanor XMMUYEeCKNX
KOMMaHUM 1 NpeanpusaTuin n apyrue Mmatepmanbl, PyHKUMOHUPYET hopyM npoekTa. http://www.xumuk.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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