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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTaBuTesnib pabouyer nporpamMMmsi:

3aB. Katheapown, npodceccop, MoanncaHo npocton 30 MonoBa AHrennHa AnekceeBHa
JoueHT, 30.06.2023
([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:

30.06.2023 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
30.06.2023
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen
Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
30.06.2023 MoanucaHo npocton 3l MonoBa AHrennHa AnekceeBHa
30.06.2023

(moannce) (®.1.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenb wu3lyyvyeHMs AUCUMMINHBI COCTOUT B (DOPMMPOBAHUN CUCTEMbl 3HAHWIA, OMpenensoLmnX
npogeccnoHasbHOEe MMPOBO33PEHNE BbIMYCKHMKOB, HA OCHOBE COBPEMEHHOro (hyHAaMEHTasIbHOIO
obpa3oBaHUA, 3PYANPOBAHHOCTU, YMEHUs MpeaBUAeTb BO3MOXHblE MOTEPU OT KOPPO3UMOHHbIX
NOBPEXOEHUA U TMPUMEHUTb COBPEMEHHbIE 3JIEKTPOXUMMYECKMe TexHosormm, obecnevynTb

SKOHOMHOE pacxooBaHNe NMPUPOAHbLIX PECYPCOB CTPAHbI.
3apaum nsyyeHns AUCUUNINHbI BKJIOYaIOT:
1. O3HaKOMJIEHUE C TEOPETUYECKNMUN OCHOBAMU ANCLIUMIIVHBI.

2. Nony4yeHne 6a30BbiXx JN1abOPATOPHbLIX YMEHWA [N opraHuMsauumym NabopaTOpPHbIX M MOJIEBbIX
nccnenoBaHUA 3N1eKTPOXUMUNYECKMX NPOLLECCOB.

3. OBnageHne HeobXo04NMbIMU HaBblKaMWu I'IpOCTeIhLLII/IX INNEKTPOXUMNYECKNX paCHeTOB.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OncumnnmHa BXOAMT B MNEpeYeHb KypcOB BapuvaTMBHOWM 4YacTu ydebHoro nnaHa OI. OHa
MMeeT npeplecTByoWme Normyeckne U cogepxatebHO-MeToanyYeckne CBA3N ¢ AnUcCUUnInHamMm
6a30BOM YaCTV MAaTEMAaTNYECKOr0 U eCTECTBEHHOHAYYHOr 0 UMKNa «Pusnmka», «Pusnyeckas XumMnsa»,
«MaTemaTuka», «WMHpoOpMaTMKa», a TakKXe COonyTCTByKWMe CBA3NM C  OAUCUUMJIMHAMM
MaTeMaTU4YeCKOro U €eCTeCTBEHHOHAYYHOro U NpPOoEeCcCMoHaNbHOro uUuKioB «Obwas wu
HeopraHn4yeckasa XxmMmnsa», «AHannTN4YeCcKas XuMmusa», «Kopposmsa n MeToabl 3alnTbl OT KOPPO3UN».
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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 PaboTaeT ¢ xMMmMyeckmMmun BelecTsamm ¢ cobnogeHnem
HOPM TexHUKn 6esonacHocTn

OnK-2.2 [MpoBOAUT CMHTE3 BELLECTB 1 MaTepuanoB pa3HoOW Npupoabl
C NCMN0J1b30BAHNEM UMEIOLLNXCSA METOANK

OrnK-2.3 [MpoBOAUT CTaHJapTHLIE onepaunu ANsa onpeneneHns
XUMNYECKOoro 1 ha3oBoro cocTtaBa BeLWecTB U MaTepunasios
Ha NX OCHOBE

OlnK-2.4 MpoBoAUT nccnenoBaHMs CBONCTB BELLECTB 1 MaTepurasoB C
MCMoJiIb30BaHNEM CEPUAHOI0 Hay4HOro obopyaoBaHmsa

MKYB-1.1 MnaHupyeT oTAeNbHbIE CTaAUN UCCNef0BaHUA NPU HAaNU4YnKn
obuiero nnaHa HUP

MKYB-1.2 [OTOBUT 3/21I€MEHThI JOKYMEeHTauuu, nNpoeKTbl NJ1aHOB U
rnporpamMmm oTaesibHbIX 3Tanos HAP

MKYB-1.3 BbibupaeT TexHn4Yeckne cpencTea U MeToAbl UCMbITaHUIA (13
Habopa nmeLWmnXxcs) ANa peleHns NoCTaBAeHHbIX 3a4aY
HWNP

NMKYB-1.4 [OTOBUT 06BbEKTHLI NCCNENOBaAHUSA

MKYB-2.1 MpoBOAUT NepBUYHbIN MOUCK MHMOPMaL MK MO 3a4aHHON
TemaTuke (B T.4. C MICNOJIb30BaHMEM NaTeHTHbIX 6a3 AaHHbIX)

MKYB-2.2 [OTOBUT Npe3seHTaLMM NO TEME BbIMNOJIHAEMI O MPoeKTa,

opraHm3syeT 1 CONpOBOXAaeT C NoMoLLbio IT-NpoayKTOB 1
YCTPOWCTB Npe3eHTaumMio NpoeKkTa, B KOTOPOM NpUHUMaeT
y4acTtue
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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.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4eCTB
o)
3a Jlek Mp cPn CP
Kypc 4 [Cem. 7 1 28 28 0.25 51.75 108 3

O6beM AnCUMNAVHBI 1 BUAbl y4ebHol paboTbl MO 04HO-3a04HON hopMe 0byveHUs.

DopMbl Buabl 3aHATUMN UToro 3.e.
KoHTpons ( Yyacos
KOJIN4ecTB
o)
3a Jlek Mp CcPn CP
Kypc 5 [Cem. 9 1 8 8 0.25 91.75 108 3
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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.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl 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
7 O6Lwme BONpPOChl OCHOB 3JIEKTPOXUMUYECKUX 1-2 4 4 8 [MpoBepka pomallHero
TexHonornn. TeHAeHUNM pa3BuTns 3apaHus
SNEKTPOXUMUYECKNX TEXHONOM NI
7 DNeKTpoocaxKgeHne MeTassioB 1 CrJaBoB 3 4 4 8 Bavu-onpoc
7 TexHonornyeckne peXxxmumbl 3N1eKTPooCaK4eHNS 4 4 4 8 lMpoBepka fomallHero
3ajaHus
7 [Mpouecchbl Ha KaTogax U aHogax 5-6 4 4 7 Ko1J10KBUYM
7 INeKTpoxmMuyeckas pasmepHas obpaboTka 7-8 4 4 6 Bnwnu-onpoc
NOBEPXHOCTU
7 XnMu4yeckume UCTOYHNKM Toka. Knaccudmkauma XNT. 9-10 4 4 6 PedepaT, peweHne 3aga4
7 OcobeHHoCTK nsrotosneHns XUT. MNepcnekTussbl 11-13 4 4 8,75 N3y4yeHne TeM c NoMoLblo
pPa3BUTUA N KOHCTpyKUMn XUT peKkoMeHO0BaHHbIX
NCTOYHNKOB
7 MpoMexxyTo4yHaa aTTecTauns: 3a4eT 14 0,25 3ayeT B YCTHOM hopMe
UTOrro: 28 28 0.25 51.75

5.3.CTpyKTypa ONCUUNANHbI A1 04HO-3a04HON hopMbl 0byveHus.

CemMm Paspen pucumnnauHebl Bupbl yuebHoM paboThbl, BK/NlOYasA caMoCToATesIbHYI0 paboTy n
TPYyBAOeMKOCTb (B yacax)
Jlexk Jla6 ne cPn KPAT |KoHTpo CP Cc3
b
1 2 4 5 6 7 8 9 10 11
9 O6ume BONPOCkl OCHOB 3JIEKTPOXUMNYECKUX TEXHONOT A, TEHAEHUMN PA3BUTUS 3NEKTPOXUMUNYECKNX 2 2 13
TexHosormm
9 DNEKTPOOCAKAEHNE METAJIJIOB U CMJIaBOB 1 1 13
9 TexHOorn4yeckne pe)xKMmbl 31E€KTPOOCAXKAEHNSA 1 1 13
9 Mpouecchl Ha KaTodax U aHogax 1 1 13
9 DNeKTPOXMMmnyeckas pasmepHasi 06paboTka NOBEPXHOCTH 1 1 13
9 XnMmnyeckmne NCTo4HUKM Toka. Knaccudpumkauma XUT. 1 1 13
9 OcobeHHoCTK nsrotosneHns XUT. NepcnekTusbl pa3BUTUA U KOHCTpYKunin XUT 1 1 13,75
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
nb
1 2 4 5 6 7 8 9 10 11
MpoMexxyTo4yHaa aTTecTauns: 3a4yeT 0,25
UTOrro: 8 8 0.25 91.75

8/44




5.4. Copep>kaHue pa3nesnoB aucuuniauHbl (Moaynsa) «MpuknagHas 3/1eKTPOXUMUA», o6pasoBaTesibHbie TEXHOJIOTUM

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
7 O6ume BONpPOChl OCHOB 4 2 OnpepeneHune OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: TEXHUKY , Cnanpg-nekuus

3/IEKTPOXUMUNYECKMX 3/IEKTPOXUMUN KaK OocHOBbI | OMNK-2.4; MKYB-1.1; 6e3onacHocTn Npu paboTe

TexHonornn. TeHaeHumnn 3/IEKTPOXUMNYECKNX MKYB-1.2; NMKYB-1.3; B XMUYECKOW

pa3BuTuA npon3soAcTB. OTpacan MKYB-1.4; NMKYB-2.1; nabopatopuun, npasuna

3/IEKTPOXUMUNYECKMX 3/IEKTPOXUMUNYECKMX MNKYB-2.2; XPaHeHUs 1 yTunamsauum

TexHosnornm Npon3BoACTB. Mony4yeHune peakT1BOB, NEPBYIO
3NEeKTPONUTUNHECKNX MOMOLLLb NPY OTPaBJIeHUAX,
nokpbiTui, K3M, oXorax. YMeTb: NpoBoauTb
KOMMO3NLINOHHbIE nabopaTopHble
rasbBaHN4yeckune NccnefoBaHNsa XMMNYeCKnX
MaTepuanbl. O6nacTtu nabopaTopHbIM
3NEKTPOXUMUNYECKOTrO obopynoBaHneM, CBONCTB
CUHTEe3a HeopraHn4yeckunx BeLLLeCTB, BbISBAATb
MPOCTbIX, CJIOXKHbIX 3aKOHOMEpPHOCTN B
BeLLEeCTB U XPaHeHns N yTunmsaumm
KOMMO3NLNOHHBIX CUCTEM. BeLLLecTB, NPOrHo3MpoBaTb
Obnactun CBOWNCTBa BeLLeCTB, MCX0as
3NEKTPOXUMNYECKOTrO N3 CTpoeHuns. BnapeTs:
CUHTEe3a Ba)KHeNLWnx npvemamu obpalyeHms ¢
OpraHnyYecKnx BeLLeCcTB. nabopaTopHbIM
Knaccngukaums no obopynoBaHueM,
cpenam.9XPO. XUT. peakTuBamu, npnbopamu;
SNIeKTpOXMMmnyecKkmne MeTodamu 6e3onacHoro
MeTOoAbl aHan3a. obpallleHns ¢ XuMn4yeckumMmn

MaTepuanamu
7 dneKTpoocaxaeHune 4 1 OcHOBHble 3akoHoOMepHoCcTH | OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: HOpMbI Tb 1 , Cnang-nekuuns

METaJ1Z10B N CMNJlaBOB

3N1EeKTPOOCaAXKAEHUNSA
meTannoB. OcobeHHOCTHn
npouecca, CpaBHUTENbHaA
XapakKTepucTuka
3N1EeKTPONNTOB; KUCIbIE,
LenoYHble, NpoCcThble,
KOMMJIEKCHbIE
anekTponnTbl. CocTaBbl
3N1EeKTPONINTOB, Ha3Ha4yeHne
KOMTMOHEHTOB
3N1eKTPOSINTOB, YC/IOBUS
anekTponunsa. Npumepsl.
CeowncTBa 1 obnactum
npuMeHeHnsn

OlK-2.4; NKYB-1.1;
MKYB-1.2; MNMKYB-1.3;
MKYB-1.4; NMKYB-2.1;
MNKYB-2.2;

npaswujia npoeeaeHnNA
6e30MacHOro XMMmM4YecKkoro
3KCMepuMeHTa, a Takxe
cepuiiHoe Hay4yHoe
obopynoBaHue n npasuna
ero McnoJib3oBaHUsA. YMeTb:
npon3BoanNTb CTaHOaAPTHbIE
ornepauuun onpeneneHus
XUMUYeCKoro u ¢pa3oBoro
COCTaBa BeLLecTB, 1
MaTepnasioB Ha UX OCHOBE.
BnageTb: HaBblkaMu
npoeengeHna CtTaHgapTHbIX
onepaunn onpeaeneHns
XUMUYeCKoro u ¢pa3oBoro
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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
COCTaBa HeoOpraHn4Yeckux
BELeCTB, a Takxe
N3yYeHUs X CBONCTB
TexHonoru4yeckue pexxumol |4 1 Knaccngukaumns OlK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: MeToAabl , Cnanp-nekuus
3JIEKTPOOCaXAEHUA 3JIEKTPOXUMUNYECKMX OlK-2.4; NKYB-1.1; nJaaHNpoBaHuA
annapaTtoB. KOHCTpyKunun MKYB-1.2; NMKYB-1.3; 3KCNepuMeHTa, NoCTPoeHns
3J1eKTPOA0B MKYB-1.4; NKYB-2.1; Monenemn ny4yaemblx
3JIEKTPOXUMNYECKNX MNKYB-2.2; 06bEeKTOB YMETb:
annapaToB, UX Ha3Ha4YeHus, nJjaHNpoBaTb 3KCNEPUMEHT
TpeboBaHus Ha OCHOBe aHanu3a
npeabsBAsSeMble K HUM, NnTepaTypHbIX OaHHbIX,
knaccngunkaums. OCHoOBHble aHann3npoBsaTb 1
1 NoboYHbIE NpoLLeCCHI, 0606waTb pe3ynbTaThl
npoTekawume Ha 3KCNepuMeHTa,
snekTpodax. Avadparmbl (OopMyNpoBaThb BbIBOAbI.
3/IEKTPOXUMUNYECKMX Bnapetb: ob6wmmn
annapaTos, HaBblKaMu aHan3a,
Knaccupukaums, CUHTe3a, CpaBHEHUS,
Ha3Ha4eHue, 06061 eHnsA n
XapaKTePUCTUKMN. hoOKa3aTenbCTBa
XapakTepucTuku n
rnokasaTtesnm
3/IEKTPOXUMUNYECKMX
annapaTos. banaHc
Hanps>XeHns Ha
3/IEKTPOXUMUNYECKOM
annapaTe, TenJoBon
6anaHc, sHepreTnyecknin
6anaHc.
Mpouecchl Ha KaTodax u 4 1 AHOOHblEe U KaTOAHbIE OlMK-2.1; OMNK-2.2; ONK-2.3; | 3HaTb: AencTeylowme , Cnang-nekuus

aHOoOax

npoueccsl. PacnpeneneHue
MeTasiJla U TOKa no
KaTogHoOM MOBEPXHOCTMU

OlK-2.4; NKYB-1.1;
MKYB-1.2; NMKYB-1.3;
MKYB-1.4; NKYB-2.1;
MNKYB-2.2;

npaBoOBble HOPMbI,
NMEIOLLMXCS PecypcoB 1
OrpaHNyYeHNn; anropuTMbl
rnoncka onTuUMasbHbIX
cnocoboB pelleHus 3a4ay B
paMKax nocTaBJIEHHON
Lenun; cnocobol
onpeneneHns
COBOKYMHOCTW
B3aUMOCBSI3aHHbIX 3aJia4 B
paMKax NocTaBJIEHHON
uenun paboTbl,
obecneymBaoWmx ee
DOCTUXKEHNE; TEXHOJIOT U0
NPOeKTUPOBaHUSA
0XXNOAEMbIX pe3ysibTaToB
peLeHns NoCTaBAEeHHbIX
3ajay YMeTb:

10/44




Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0 390 03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

MPOEKTUPOBATL peLleHne
KOHKPETHOW 3aja4n
npoekTa, Bblbupas
ONTUMasbHbIN criocob ee
peleHns, ucxonsa ms
LEeNCTBYIOLWLNX NPaBOBbIX
HOPM U NMeLLNXCA
pecypcCoB, 1 OrpaHNYeHnn;
Ka4yeCTBEHHO peLlaTb
KOHKpPEeTHbIe 3a4a4u
(nccnepoBaHusa, NpoekTa,
[eAaTenbHOCTH) 3a
yCTaHOBJIEHHOE BpeMs;
ny6an4yHO NpencTaBnATb
pe3ynbTaTbl peleHns
3aja4 uccrnenoBaHms,
NnpoeKkTa, fAesaTeNbHOCTH.
BnapeTb: HaBblkaMu
NMPOEKTUPOBAHUSA, peLLeHns
1 ny6anyHoro
npepcTaBneHuns
pe3ysbTaToB peLleHns
3aja4 uccrnenoBaHms,
NnpoeKkTa, AeAaTebHOCTN

3}'IeKTpOXI/IMI/I‘-IeCKaﬂ
pa3MepHasn obpaboTka
NoBepPXHOCTHN

TpaBneHne megn B
MPOV3BOACTBE NeYvyaTHbIX
nnaT. HaHeceHune
(OoTOpPE3NCTOB.
XnMmuyeckoe MmeiHeHUNe
ON3NEeKTPUKOB.
Mannapnesasa n
6ecnannagnesas
MeTannmsaumsa. OTpacnm
Hapo4HOro X03AMCTBa,
NCMonb3yloLme naaThl.
MonynpoBoAHNKOBbIE U
npoBoAsiLiMe 3N1EMEHTHI
nnat. Mpumepsl. MegHble
MOBEepXHOCTU. TUTaHOBbIE,
LUNPKOHMEBbIE U ApYyrue
MaTepuvanbl 4nsa
NMPoOu3BOACTBA MNeYvyaTHbIX
nnaT v opyrux
TEXHOJIOrNYeCKnx
MPOAYKTOB C XXeCTKUMU
pa3MepHbIMKN
TpeboBaHUAMMN.
SNeKTPOSINThLI pa3MepHon

OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;
MKYB-1.4; MKYB-2.1;
MNKYB-2.2;

3HaTb: OCHOBHbIE
3aKOHOMepHOCTU
XWMUNYECKON TEXHOJI0rnKn
Kak Hayku, npobnembl n
nepcrneKkTuBbl pa3BuTUS
XWMUNYECKMX NMPOM3BOACTB,
hU3NKO-XUMMYeckne
OCHOBbI TEXHOJI0T UK,
BO3MO>XHble MPUYNHBbI
HapyLeHuns
TEXHOJIOrn4yecknx
napameTpos, hakTopbI,
BANSAOLLNE Ha
TEXHOJIOrNYeCcKuin npouecc,
OCHOBbI (pr3unKo-
XUMNYECKNX METOL0B
aHann3a; NPUHUNNLI
06paboTKM NoSyYeHHbIX B
nccnenoBaHmm
pe3ynbTaToB,
npeacTaBieHne ux B
NHHOPMaLMOHHOM BUAE.
YMeTb: CaMOCTOSATENIbHO
BbIMOJIHATbL CTaHAapTHblE

, Cnanp-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

06paboTkn 1
TEeXHOJIOrnyeckme pexxnmsl

onepaunu nonyvyeHuns
BELLLECTB U M3yYeHus
CBOWCTB U
3aKoHOMepHocCTen 6e3
obpalleHmnsa K TeKCTy
CTaHAapPTHOW METOLAUNKMN.
BnageTb: OCHOBHbIMM
HaBblKaMW NOJy4YeHUA 1
N3yYeHUS XMMUYECKMX
CBOWCTB COeANHEHNN
pa3/IN4YHON NpUpPOAbI, 1
HU3NKO-XUMUNYECKNX
3aKoHOMepHocTen 6e3
obpalleHmnsa K TeKCTy
CTaHOAPTHOW METOANK

XrMmnyeckmne NCToOHHUKN
TOoKa. Knaccundpukaumsa XUT.

Knaccngpukauma XUT.
TeopeTu4yeckne oCHOBBI
paboThbl N KOHCTPYKLNMN
OCHOBHbIX XUT
(MapraHueBo - LIMHKOBbIE,
PTYTHO - LMHKOBbIE,
HUKeNb - KaAMUEBbIE,
HUKEJIb - XKeJe3Hble).
OCHOBHble XapaKTepuCTUKN
XUT. CxeMbl N3roToBsieHns
oTaesnbHbIX XUT.

OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;
MKYB-1.4; MKYB-2.1;
MNKYB-2.2;

3HaTb: TEXHUYECKne
cpeacTBa 1 MeToabl
ncnbiTaHUn (13 Habopa
MMEIOLLINXCS) O peLleHuns
nocTaBJieHHbIX 3aga4y HUP
YMeTb: HaxoanTb 06LLyto
MHopMaL Mo A5 pelleHmns
rnpogeccnoHanbHbIX 3aau,
MCMoJIb30BaTb HECKOJIbKO
NMpPorpamMMHbIX NPOAYKTOB
nnst obpaboTkm
3KCMepuMeHTalIbHbIX
OAHHbIX N MOArOTOBKU
HaY4YHbIX Ny6AMKauuni n
noknanos BnageTb:
HaBbIKaMW NONy4YeHUn
obulen Hay4Ho-
TeXHNYeCKon nHhopmaumn
B ceTn IHTepHeT; B
CXKaTble CPOKM OCBOUTb
HOBOE MporpaMmMHoe
obecneyeHune nopn
PYKOBOACTBOM
cneunanucTa bonee
BbICOKOW KBanugukaumu,
cnocobeH NoaroToBUTb
Te3ncbl Aoksaga u
npeseHTaLmio rno 3aaaHHON
TeMe Npu Han4nm
wabnoHa

, Cnanp-nekuus

OcobeHHOCTHN
nirotosneHma XUT.
MepcneKkTuBbl pa3BuTNA ”

OcobeHHOCTN TeXHOornn.
MepcneKkTuBbl pa3BnuTnA
oTpac/av Npo3BoACTBa

OlK-2.1; OMK-2.2; ONK-2.3;
OMnK-2.4; NMKyB-1.1;
MKYB-1.2; NMKYB-1.3;

3HaTb: METOL0/I0M N0
NMoucCKa Hay4YHoOu n
TexHn4yeckom nHhopmaumm

, Cnanp-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

030

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

KOHCTpyKUnm XUT

XUMUYECKNX NCTOYHNKOB
ToKa. MpnopnuTeT NNTNEBLIX
WCTOYHNKOB a5t 6bITOBOW
3NEKTPOHUKN.
MpombliwieHHble baTapeu. .

MKYB-1.4; MKYB-2.1;
MNKYB-2.2;

B ceTn NIHTepHeT 1
cneumann3npoBaHHbIX
6a3ax AaHHbIX; OCHOBHbIE
npvembl paboTel CO
cneunann3npoBaHHbIM
nporpamMmMHbIM
obecnevyeHnem npu
nposefeHnmn
TeopeTnYecKnx pac4yeTos 1
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX YMeTb: NPOBOAUTb
NMOWCK Hay4YHOWN n
TeXHNYeCKon nHhopmaumn
C Ucnosib3oBaHMeM obLwmx n
cneumannsnpoBaHHbIx 6a3
OaHHbIX; MPUMEHATb
cneumannsnpoBaHHoe
nporpammMmHoe obecneveHune
npu NpoBefeHnn
TeopeTnYecKnx pac4yeTos 1
obpaboTke
3KCNepuMeHTabHbIX
OaHHbIX; NCMOJIb30BaTb
cneunann3npoBaHHoe
nporpammHoe obecnevyeHune
npu npeacTasfeHnn
pe3ynbTaToB paboThbl
npogecCcuoHabHOMY
coobuwecTBy. BnageTsb:
HaBblKaMW NMPUMeHeHUS
cneunaan3npoBaHHOro
nporpamMMHOro
obecnevyeHns n 6a3 gaHHbIX
npu peleHnmn 3ajay
npodgeccnoHanbHom cgepsbl
OesTenbHOCTN

[MpomexxyToyHasa
aTTecTayus: 3avyeT

NTOrro:

28
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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
7 O6Lume BOMPOChI OCHOB 3/1IEKTPOXUMMYECKUX OCHOBHbIE 3JIEKTPOXUMNYECKME MOHATUA 1 3aKOHBbI 4 2
TexHonornn. TeHaeHUMn pasBmuTus
3N1EKTPOXNMUNYECKNX TEXHOIOM NI
7 DNIeKTpooCa)KAeHe MeTaslJlIoB 1 CMNJiaBoB OCHOBHble 3aKOHOMEPHOCTM 3/1eKTPOOCaKAEHNS MeTasJ10B 4 1
7 TexHOoNorn4eckmne peXxxmmol 3aeKTpoocakaeHus | CoctaBbl 3J1eKTPOJINTOB, Ha3Ha4Y€HNE KOMMNOHEHTOB 3JIEKTPOJINTOB, YCJI0BUA 3JIEKTPOJIN3a 4 1
7 [MpoLecchl Ha KaTodax U aHoAax AHOJHbIE U KaTOAHblE Npouecchl. PacyeT 3N1eKTPOXMMNYECKUX NapaMeTpoB 4 1
7 dnekTpoxmmmyeckas pasmepHas obpaboTka MonynpoBoAHMKOBbLIE U MPOBOASALLME 3/IeMEeHThI MaaT. [pumepsl 4 1
MOBEPXHOCTU
7 XuMnyeckme NCTo4YHUKK Toka. Knaccnpukaumna | TeopeTmyeckme oCHOBbI PaboTbl N KOHCTPYKLMK OCHOBHbIX XUT (MapraHueBo - LMHKOBbIE, 4 1
XUT. PTYTHO - LMHKOBbIE, HUKEeJIb - KagMNEBbIe, HUKEJIb - XXene3Hble). OCHOBHbIe
XapakTepucTuku XUT.
7 OcobeHHoCTK nsrotosneHns XUT. PacyeT napameTpos XUT 4 1
lNepcneKkTuBbl Pa3BUTUA U KOHCTPYKUMn XUT
7 lMpoMeXyTo4yHasa aTTecTaums: 3a4yeT
NTOro: 28 8

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XaHue U o6beM B yacax

CemMm Ne pazpena oMCUUNUHDI HauMmeHoOBaHMe CUMYNSALMUOHHbIX 3aHATUNA 06bemM B yacax
0®0 300 [ 03®0
1 2 3 4 5 6
[nToro:

5.6. JlJabopaTopHbIe 3aHATUA, UX HAUMeHOBaHue u ob6beM B Yacax

Cem Ne paspena oucCUUNANHBI HaumeHoBaHue nabopaTtopHbix paboTt 06beM B Hacax
0®0 390 03%0
1 2 3 4 5 6
UTOro:
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5.7. MpuMepHasa TeMaTUKa KypCOBbIX NPOEKTOB (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
Ob6Lme BONPOChl OCHOB 3/1EKTPOXUMMYECKUNX [omMaluHne 3afaHunsA: MOCTPOEHNE KPUBbLIX Hanps>KeHus, pacHeT KOHCTaHThI 1-2 8 13
TexHonornm. TeHaeHUnn passnTus auccounaunu. NoaroToBka K KONOKBUYMY «OCHOBHbIE MOHATUS 2NEKTPOXUMUN» Hepens
3/1eKTPOXNMMNYECKNX TEXHOJI0M NI
dneKTpoocaaeHne MeTasJloB U CrNaaBoB CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuanallogroToBka K 3 8 13
nabopaTtopHom paboTe n KONJIOKBUYMY Hepens
TexHOoNorn4yeckne peXxkKmmbl 31€KTPooCaKAeHns | PacyeT TepMOANHAMNYECKUX XapaKTEPUCTUK INEKTPOXUMUNYECKUX CUCTEM. 4 8 13
MoAroToBKa K KOJIJIOKBUYMY Hepens
Mpouecchl Ha KaToAax N aHoAaX CocTaBneHune nnaHa-koHcnekTallpopaboTka y4yebHoro matepuanalloagroToBka K 5-6 7 13
nabopaTopHon paboTe 1 KOJJIOKBUYMY Hepens
IneKTpoxmMnyeckasa pasmepHas obpaboTka CocTaBneHue nnaHa-koHcnekTallpopaboTka y4yebHoro matepuanallogroToBka K 7-8 6 13
MOBEPXHOCTU nabopaTtopHom paboTe N KONJIOKBUYMY Hepens
XyMmnyeckmne NCTOYHMKN Toka. Knaccudurkaums | CoctaBneHue nnaHa-koHcnekTallpopaboTka yyebHoro matepuanaCocTaBneHne n 9-10 6 13
XWAT. 3awmTa pedepaToBPellieHve 3aga4 Hepens
OcobeHHoCTK nsrotosneHns XUT. BbinonHeHne y4yebHo-nccnenoBaTenbckmx paboT: nccnenoBaHne BAMSAHNA BHELLHNX 11-13 9 14
MepcnekTuBbl Pa3BUTUA U KOHCTPYKUMn XUT (haKTOPOB Ha KNHETUKY POPMUPOBAHNSA OKCUAHbBIX MOKPLITUA Ha aJlOMUHUN; Hepensa
CpaBHUTENbHbIA aHaJN3 3IEKTPOXUMUYECKUX NOKPbITUA.M0ArOTOBKa OTHETOB
[pomMeXxyTo4yHasa aTTecTaums: 3a4eT 14
Hepens
UTOro: 52 92
5.9. KaneHpapHbin rpacduk BocnuTaTeNbHOW paboThbl N0 AUCUMNJIMHE
Moaynb JaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa npoBepeHus OTBEeTCTBEHHbIW JocTmxeHun
MeponpuaTus obyualowmuxcs
Mogaynb 3 YyebHo- 1 3aHaTue, MI'TY Bbigatowmecsa poccuinckme nekumns-becepa npod. A.A. lMonoBsa OlMNK-2.4;

nccnenoBaTesibCkaa U
Hay4HO-nccnepgoBaTesibCKada
NEeATENIbHOCTb

Y4€eHble-3NeEKTPOXUMUKN

16/44




6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

MonoB.a, A.A. ®usnyeckasa xumus/ A.A. NMonoe.a, T. b. NMonoea. |ISBN 978-5-8114-1796-4
CaHkT-MeTepbypr.: JlaHb, 2015

620.193(075.8) M 58 MNMonoea, A.A. (Mankonckui http://lib.mkgtu.ru:8002/libdata.php?id=90005498
rocyAapCTBEHHbIA TEXHOOMMYECKNN yHBEpCcUTeT). MeToabl
3alUNTbI OT KOPPO3UK : KypC Niekuui : y4ebHoe nocobue ana
cTyneHToB By30B / A.A. lMonosa. - N3a. 2-e, nepepab. n gon. -
Cne6. : JlaHb, 2014. - 272 c. : un. - (Y4ebHMKN Ona By30B.
CneuwnanbHasg nutepaTypa). - [pud: PekomeHgosaHo YMO
By30B P® no obpasoBaHuto B 061acTu cTpomTenbCTBa. - b
HBE MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=90005498. - Pexxum
[ocTyna: cogep>xaHue. - AYJ1l: 78 ak3. - bubnwnorp.: c.
266-267 (26 Ha3B.). - ISBN 978-5-8114-1721-6

6.2. JiuTtepaTtypa ona caMocTosTesibHOM paboT

HasBaHue CcblniKa

621.35(075.8) K 59 Kosapepos, O.A. CoBpeMeHHbIE http://lib.mkgtu.ru:8002/libdata.php?id=2100044046
XUMUYECKNEe UCTOYHMKN ToKa : [yyebHoe nocobue] / O.A.
Ko3sagnepos, A.B. BBegeHckunin. - U3a. 3-e, ucnp. - CM6. : JlaHb,
2018. - 132 c. : un. - (Y4ebHuku gnsa sy3os. CneuyunanbHas
nutepaTtypa). - N'pud: OJonyweHo PepnepanbHbiM YMO B
cucteme Bbicliero obpasoBaHUA Mo YKPYNHEHHON rpynne
crneymanbHOCTEN U HanpaBieHN NoaroToBkn "Xumns". - 9b
HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044046. -
Pe>xxum pocTyna: cogep>xaHue. - AYJ1: 7 3k3. - bubnuorp.: c.
130 (9 Ha3B.). - ISBN 978-5-8114-2121-3

BapeHuos, B.K. XumMuns. 3neKTpoxmMmyeckmne npoLecchl n http://znanium.com/go.php?id=558712
cuctemsl : y4ebHo-meToanyeckoe nocobue / B.K. BapeHuos,
P.E. CnH4yypuHa, E M. Typno. - HoBocnbupck : HI'TY, 2013. -
60 c. : un. - 9bC 3HaHuymMm. - URL:
http://znanium.com/go.php?id=558712. - Pexxum gocTyna: no
noanucke. - ISBN 9785778222410

Heepos, A.C. Koppo3us 1 3alimta maTtepuanos : yyebHoe | http://znanium.com/catalog/document?id=221277
nocobue / A.C. Hesepos, [.A. Pog4yeHko, M.WU. UbipaunH. -
Mockga : ®OPYM : UHOPA-M, 2015. - 224 c. - 5bC 3HaHunyM. -
URL: http://znanium.com/catalog/document?id=221277. -
Pe>xum pocTyna: no nognucke. - ISBN 978-5-91134-733-8. -
ISBN 978-5-16-006640-0

544.6(075.8) O 16 NamackuH, b.b. 3nekTpoxmumusa : yyebHoe | http://lib.mkgtu.ru:8002/libdata.php?id=2100044008
nocobue ons Bysos / b.b. lamackuH, O.A. MNeTpun, I'.A.
UnpnunHa. - U3a. 3-e, ucnp. - CM6. : JlaHb, 2015. - 672 c. : un.
- (Y4ebHukun pns By3oB. CneuvansHas nutepaTypa). - [pud:
OonyweHo YMO no Knaccn4yeckoMy YHUBEPCUTETCKOMY
obpasoBaHuio. - 96 HE MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044008. -
Pexxum pocTyna: cogep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
659-665 (89 Ha3B.). - MpeaMm. ykas.: c. 666-670. - ISBN
978-5-8114-1878-7

Y4yebHo-MeTOoOM4YECKME MaTepuabl A1a caMocToaTesiIbHOM paboTbl 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMMN BO3MOXHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHGOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:
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B NnevyaTHon hopMe yBENNYEHHbLIM LWPUEHTOM,
B hopMe 3/71IeKTPOHHOr0 JOKYMEHTa,

e B hopMe ayanocpanna,

B Nne4vyaTHon popMe Ha s3blke bpanns.

ANns nuu C HapylweHnaMmM cnyxa:

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

Ons nuuy, ¢ HapyweHUAMN ONOPHO-ABUraTeIbHOro annapaTa:
e B nevyaTHom popme,

e B DOPME SNEKTPOHHOIr0 OKYMEHTA,
e B popMe 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) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
ONK-2.1 PaboTaeT C XUMNYECKUMUN BELLLECTBAMU C COBIIOAEHNEM HOPM TEXHUKN 6e30MacHOCTn

5 7 Cnctemsbl yrnipasneHus
XVMUKO-TEXHOIOMNYECKMN
rnpoueccamu

5 5 KonnonpgHas xmmus

34 34 OpraHunyeckas xmmus

34 34 AHannTu4yeckas XxmMms

8 8 XMuns reTepounKsios n
OCHOBbI MOJIEKYIAPHOWN
6uonorum

3 4 OcHoBbl 6MoxnumMmm

8 9 XyMunS npupoaHbIX
coeJuHeHNn

38 89 Moaynb nony4veHms
KBanudunkaumm "JlabopaHT
XUMUNYECKoro aHaamsa"

5 5 OCHOBbI XMMUYECKOW
3KCMepTu3bl

4 5 dursnyeckme meToabl
nccsiefoBaHns B XMMnm

56 56 dusnyeckas xmmums

2 2 O3HakoMUTesIbHas NpakTuKa

7 9 JK3aMeH no MoayJo
"Monaynb nosy4eHus
KBanngukaunm "YnakosLLNK
3nekTpogos™""

7 9 MNpuknagHas 3/1eKTPOXUMUs

7 89 Moaynb nony4deHns
KBanngunkaumm "YnakosLMK
3J1IeKTPoA0B"

8 9 MogroToBka K nNpoueaype
3alWnTbl N Npoueaypa
3aLUNTbl BbIMYCKHOW
KBaJIMunKaunoHHoM paboTbl

56 56 Hay4Ho-nccneposaTtenbckas
paboTa

38 78 SK3aMeH rno MoayJio
"Monaynb nosny4yeHus
KBanudunkaumm "JlabopaHT
XUMNYecKoro aHaansa""

3 7 MeTonbl pa3zgeneHnsa n
KOHLIEHTPMPOBaHUA

OMNK-2.2 lNMpoBoAMT CUHTE3 BELeCTB U MaTepunasioB pasHON Npupoabl C NCMOJIb30BaHNEM NMEIOLLINXCA METOANK

7 9 MNpuknagHas 31eKTpoOXumMuns

7 89 Moaynb nony4deHns
KBannukaunm "YnakosLLNK
3/1eKTpoaoB"

2 2 O3HakoMUTeJIbHas NpakTuKa

8 8 JK3aMeH no MoayJo

"Monaynb nosny4yeHus
KBanudunkaumm "JlabopaHT
XNUMNYecKoro aHaansa""

7 9 JK3aMeH no MoayJio
"Monaynb nosy4eHus
KBannukaunm "YnakosLLNK

3N1EeKTPOAOB
34 34 AHannTn4yeckas XxmMus
3 4 OCHOBbI BUOXUMUY
4 5 dunsnyeckmne MmeToabl
nccnenoBaHns B XMnmn
8 8 XUMUA reTepoLnKIoB 1
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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
OCHOBbI MOJIEKYIAPHON
6uosorum
56 56 dusnyeckas xmmmsa
8 9 MogroToBka K Npoueaype
3almnThbl U Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl
3 7 MeToAbl pa3zgeneHnsa n
KOHLLEHTPMPOBaHUA
5 5 KossiongHas xmumMmsa
56 56 Hay4Ho-nccneposaTtenbckas
paboTa
38 78 Monaynb nonyyeHus
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"
34 34 OpraHuyeckas xuMus
5 5 OCHOBbI XMMUYECKOW
3KCMepTu3bl
8 9 XUMna npupoaHbIX
coefnHeHun
5 7 Cnctemsl yrnipasneHus

XNMUNKO-TEXHOJIOTMYECKNMU
npoueccamm

OMNK-2.3 MNpoBoAnT CTaHAapTHbIE onepauun a5 onpeaeneHns XMMMYeckoro 1 pa3oBoro cocTaBa BewWecTB U MaTepmnasios

Ha NX OCHOBEe

8 9 MogroToBka K npouenype
3aWmnThl 1 Npoueaypa
3aLNTbl BbIMYCKHOWN
KBaNNUKauMoHHoM paboTbl

56 56 Hay4Ho-uccnegosaTtenbCcKas
paboTa

2 2 O3HaKoMUTesIbHas NpakTuKa

7 9 DK3aMeH No MOAYJI0
"Monaysib nosy4eHus
KBanugukaumm "YnakoBLMK
3nekTpogos""

7 9 MNpuknagHas 3/1eKTPOXUMns

7 89 Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3JIeKTpoaoB"

3 4 OcHoBbl 6MoOXnMMK

8 8 JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "JlabopaHT
XNUMNYeckoro aHasansa""

8 9 XUMna npupoaHbIX
coefnHeHun

3 7 MeToAbl pa3zgeneHnsa un
KOHLEHTPMPOBaHUA

38 78 Moaynb nony4dyeHns
KBanudunkaumm "JlabopaHT
XUMNYECKOoro aHaamsa"

5 5 OCHOBbI XMMUYECKOWN
3KCMepTun3bl

5 7 CucTembl ynpasneHus
XUMUKO-TEXHOJIOMNYEeCKUMN
npoueccamm

5 5 KossiongHasa xumMmsa

34 34 OpraHnyeckas xmmMus

34 34 AHannTu4yeckas XmMMms

8 8 XUMUA reTepoLnKios 1
OCHOBbI MOJIEKYIAPHON
6rnonorum

4 5 dursnyeckme meToabl
ncciefoBaHns B XMMUm

56 56 dursnyeckas xmmums

OMNK-2.4 MNpoBoanT nccnenoBaHnsa CBONCTB BELLECTB N MaTepurasnos C UCMOJb30BaHNEM CEPUNHOIO HAaYy4HOro

obopynoBaHus
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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
8 8 XUMUA reTepoLnKios 1
OCHOBbI MOJIEKYIAPHON
6rnonorum
3 4 OcHOBbI H1UOXUMUK
8 9 XrMuns npupoaHbIxX
coefjHEeHNN
4 5 dusnyeckme meToabl
nccaefoBaHUsA B XMMnUn
56 56 dursnyeckas xmmums
5 7 CucTembl ynpasneHus
XUMUNKO-TEXHOJI0rNYEeCKMMN
npoueccamm
5 5 KosnsiongHasa xmumMmsa
2 2 O3HaKoMUTesIbHas NpakTuKa
7 9 DK3aMeH No MOLYJI0
"Monaysib nosy4eHus
KBanngukaumm "YnakoBLMK
3nekTpogos""
34 34 OpraHuyeckas xumMus
34 34 AHanuTuyeckas xmMuns
7 9 MprknagHasa 3IEKTPOXMMUSA
7 89 Mopaynb nony4deHns
KBanngukaumm "YnakosLMK
3/1eKTpoAoB"
8 8 JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanudunkaumm "JlabopaHT
XUMNYeCcKoro aHasansa""
3 7 MeToAbl pa3zgeneHunsa n
KOHLEHTPMPOBaHUA
38 78 Monaynb nonyyeHus
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"
5 5 OCHOBbI XUMUYECKOIA
3KCNepTun3bl
8 9 MoaroToBKa K npouenype
3aWmnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl
56 56 Hay4Ho-nccnepnoBaTtenbckas

paboTa

NMKYB-1.1 lNnaHnpyeT oTAe/Nb

Hble CTagunnm nccaenoBaHma npu

Hannymm obuiero nnaHa HUP

2 2 XnMu4yeckoe conpoTuBeHne
MaTepuasnos

4 4 OvpakUMOHHBIE MeToabI
aHann3a BeLwecTB n
MaTepuasnos

8 9 MoaroToBKa K npouenype
3aWnThl 1 Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaJIMUKaLMoHHOM paboTbl

7 7 [Meparornyeckas npakTuka

8 9 MpenannioMHas npakTuka

56 56 Hay4Ho-uccnegosaTtenbcKas
paboTa

38 78 Moaynb nony4dyeHmns
KBanudunkaumm "JlabopaHT
XUMNYECKOoro aHaamsa"

6 7 TexHonorum
pecypcocbepexxeHuns B
XMMUYECKMX NPOoM3BOACTBaX

5 5 OCHOBbI XMMNYECKOM
3KCMepTu3bl

5 7 CucTembl ynpasneHus
XUMUNKO-TEXHOSIOMM4ECKUMU
npoueccamm

7 8 INEeKTPOXUMMSA

34 34 AHannTn4eckas xmmMms
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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

XMUS B MPOMbILLIIEHHOCTH

BeepeHune B cneymanibHoOCTb

OCHOBbI 6BUOTEXHOIOr NN

Q00| | N

Q00| | N

MpombiLneHHasn
OpraHmyeckas xmMus

lMcuxonoro-nepgarorvyeckue
OCHOBbI 06pa3oBaTesibHOMN
0eATenbHOCTKW, BKJoYas
obyyeHune, BOCMUTaHUE 1
pa3BuTMe feTen C 0cobbiMun
obpa3oBaTenbHbIMU
noTpebHoCTAMMU

Mcuxonorus n negarorvka
BbICLLEN LLIKOJIbI

XnMu4yeckaa TeXHOJI0rus

[ee] o)}

Nelfe)}

XUMuna npupoaHbIX
CcoeiINHEHN

dusmnyeckmne metoabl
nccnenoBaHnsa B XMMnm

Xumunsa n pusmka TBepaoro
Tena

78

89

MeToamnka obyyeHus xumuu,
BKJIOYas BOMpPOCHI

nepgarornyeckoro oby4vyeHus
(neparornyeckas puTopurka)

XMUNS BbICOKOMOJIEKYNISAPHbBIX
coeiNHEeHNN

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
KBanngukaunm "YnakosLLnNK
3nekTpogos™""

Koppo3unsa v 3awmTa
MeTasJIoB

~

MpuknagHas 31eKTPOXUMUs

89

Mopgynb nony4veHms
KBannukaunm "YnakosLLNK
3/1eKTPoAoB"

JK3aMeH no MoayJo
"Monaysib nosy4eHus
KBanugukaumm "JlabopaHT
XUMNYeckKoro aHasansa""

MeToabl pasgeneHus n
KOHLEHTPMPOBaHUSA

TexHOXVMMNYECKUI KOHTPOSIb
NMULLEBBLIX MPOAYKTOB 1
JIEKapCTBEHHbIX PopM

NMKYB-1.2 [0TOBUT 3/IEMEHTHI

AOKYMEHTALNWN, NPOEKTHI NJ1aH

0B 1 NporpamMm oTAesibHbiX 3Tanos HUP

7

9

XUMUA BbICOKOMOJIEKYISIPHbIX
coeanHEeHnI

4

4

OndpakuUMOHHbIE MeTobl
aHanm3a BewecTs u
MaTepuasnos

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

MNeparorvyeckas npakTuka

MpenannioMHas npakTuka

Haquo-MccnenosaTeanKaﬂ
paboTa

O3HaKoMUTEesIbHas NpakTuKa

Xnmus B NMPOMbILLUJIEHHOCTHU

BeefeHune B cneumanbHOCTb

OcHoBbl broTEXHO0r NN

MpoMbILLneHHas
opraHuyeckas xmMus

Mcuxonoro-negarornyeckne
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

(HomMmep ¢

eMecCTp COrJ1IacHOro y4ebHoMy nsaHy)

0o®0

390 0390

HauMmeHoBaHue y4ebHbIX
OVUCLUMJIMH,
cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpa3zoBaTenbHOM
nporpaMMbl

OCHOBbI 06pa3oBaTesibHOM
LesTeNbHOCTN, BKJIl0Yas
oby4eHune, BOCNUTaHNE 1
pa3BuTMe AeTen c 0cobbiMun
obpazoBaTesibHbIMMK
noTpebHocTAMM

Mcuxonorus u negarorvka
BbICLLIEN LLIKOJbI

JK3aMeH nNo MoayJo
"Monaysib nosy4eHus
KBanugukaumm "YnakosLMK
3nekTpogos""

Koppo3ua v 3awmTa
MeTasJ10B

npl/lKl'Ia,D,Haﬂ INEKTPOXNMUA

Mopaynb nony4deHns
KBanngukaumm "YnakoBLMK
3/1eKTpoAoB"

JK3aMeH No MoAyJo
"Monaynb nosny4yeHus
KBanudunkaumm "JlabopaHT
XNUMNYEeCcKoro aHasansa""

MeTonbl pa3neneHna n
KOHLUEHTPUPOBaHUA

TeXHOXMMUNYECKNIA KOHTPOJIb
NULLIEBbIX NMPOLYKTOB U
JIEKapCTBEHHbIX (hopM

38

78

Moaynb nony4deHns
KBanugukaumm "JlabopaHT
XNUMNYECKoro aHanamsa"

TexHonorunm
pecypcocbepexeHus B
XUMNYECKNX MPON3BOACTBAX

OCHOBbI XMUMNYECKOMN
3KCMepTu3bl

dunsnyeckmne MeToabl
nccnegoBaHMsa B XuMnn

CncTeMbl ynpaBs/eHus
XUMUKO-TEXHOI0MNYECKMU
npoweccamu

Xvmunsa n prsmka TBepaoro
Tena

DNIeKTPOXMMUsA

MeToamnka obyYeHUs xumuu,
BKJIOYas BOMpPOCHI

nepgarornyeckoro obyvyerHus
(neparornyeckas puTopurka)

AHannTu4yeckas XmMMms

XnMmu4yeckaa TeXHOJI0rus

XUMuna npupoaHbIX
CcoeiNHEHN

XnMu4yeckoe conpoTuBeHne
MaTepuasnos

MKYB-1.3 BuibupaeT TexHu4e
3apa4v HAP

CKMe cpeacTBa N MeToAbl UCNbITaHNM (M3 Habopa MMeLWKnXCa)

ANnA peweHna NoCTaBJIeHHbIX

OcHoBbl bBroTEXHON0r NN

MpoMbILLneHHas
opraHuyeckas xmMus

MNMcunxonoro-negarornyeckne
0OCHOBbI obpasoBaTenbHON
[eATeNbHOCTHN, BKJOYas
obyyeHne, BoCMUTaHUE 1
pasBuTMe geTten ¢ 0cobbiMun
obpasoBaTesibHbIMU
noTpebHoCTAMMN

Mcuxonorna n negarorvka
BbICLLEWN LLIKOJIbI

JK3aMeH no MoayJo
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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
"Monaysib nosy4eHus
KBanugukaumm "YnakoBLMK
3nekTpogos""
7 8 Koppo3usa n 3awmnTta
MeTaJslJ1I0B
7 9 MprknagHasa 3IEKTPOXUMUSA
7 89 Mopynb nony4deHns
KBanugukaumm "YnakosLMK
3/1eKTPoA0B"
8 8 JK3aMeH No MoAyJo
"Monaynb nosny4yeHns
KBanudunkaumm "JlabopaHT
XNUMNYEeCcKoro aHasansa""
3 7 MeToAbl pa3geneHnsa n
KOHLEHTPMPOBaHUA
8 8 TexXHOXUMNYECKUIA KOHTPOIb
MULLEBbLIX NPOAYKTOB U
JIeKapCTBEHHbIX hopM
8 8 Monaynb nonyyeHus
KBanugukaumm "JlabopaHT
XUMNYECKoro aHanamsa"
6 7 TexHonormm
pecypcocbepexeHuns B
XMMUNYECKNX NPOM3BOACTBaX
5 5 OCHOBbI XMMUYECKOIA
S3KCMepTusbl
5 7 Cnctemsl yrnpasneHus
XVMUKO-TEXHOJI0MNYeCKMN
rnpoueccamu
7 8 SNEKTPOXUMUS
56 56 Hay4Ho-nccnepoBaTenbckas
paboTa
2 2 O3HakoMUTesNbHas NpakTukKa
1 1 XMUSA B MPOMbILLIIEHHOCTH
1 1 BeBeneHve B crneuvasbHOCTb
2 2 XyMmn4yeckoe conpoTmuBIeHuEe
MaTepnanos
4 4 OvpakUNOHHBIE MeToAbI
aHann3a BeLlecTB n
MaTepnanos
8 9 MogroToBka K npouenype
3aWMThl 1 Npoueaypa
3aLlNTbl BbIMYCKHOWN
KBaNNuUKaLMoHHoOM paboTbl
7 7 MNeparorvyeckas NnpakTuKa
8 9 MNpepavnaomMHas NpakTuka
34 34 AHanuTuyeckas xmMuns
6 6 XyMun4yeckasi TeXHOJI0rns
8 9 XUMna npupoaHbIX
coefnHeHun
4 5 dusnyeckme metToabl
nccaeoBaHns B XMMUM
7 7 Xvmunsa n pusmka TBepaoro
Tena
78 89 MeTonuka oby4eHuns xmmun,
BKJ1104asA BONPOCh!
neparorn4yeckoro obyvyeHuns
(neparorvyeckas puTopuka)
7 9 XMUS BbICOKOMOJSIEKYNAPHbBIX
coefjHEeHNN
NMKYB-1.4 [0T0BUT 06bEKTHI UCCNe0BaHUS
5 7 Cnctemsbl yrnipasneHus
XMMUKO-TEXHOIOMNYECKMMN
npoueccammu
7 8 INEeKTPOXUMUSA
34 34 AHanunTuyeckas xmmms
7 7 [Meparornyeckas npakTuka
3 4 MNMcunxonorus n neparorvka
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Tanbl d)opMupoaaHml KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,

(e L:>To) 390 0390 cdopmMupyloue
KoMneTeHUuU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmsl

BbICLLEWN LLIKOJIbI

7 78 Moaynb nony4dyeHns
KBanngukaunm "YnakosLLnK
3J1eKTpOoAoB"

7 8 JK3aMeH no MoayJio
"Monaynb nosy4eHus
KBannukaunm "YnakosLLnK

3nekTpogos""

8 8 OCHOBbI 6UOTEXHOIOT NN

8 8 MpoMbilLieHHan
opraHmyeckas xmMMus

7 8 Koppo3us 1 3amTa
MeTaslJIoB

3 4 lMcmnxonoro-negarornyeckue

0OCHOBbI 0bpasoBaTenbLHON
0eATenNbHOCTW, BKJOYas
obyyeHune, BoCMUTaHUE 1
pasBuTMe peTten ¢ 0cobbiMun
obpasoBaTesibHbIMU

noTpebHoCTAMM
7 9 MprknagHasa 3IEKTPOXMMUSA
8 8 TexXHOXUMNYECKUIA KOHTPOIb

NULLIEBbIX NMPOLYKTOB U
JIeKapCTBEHHbIX (hopM

8 8 JK3aMeH No MoAyJo
"Monaynb nosnyyvyeHus
KBanudunkaumm "JlabopaHT
XUMNYeCcKoro aHasansa""

3 7 MeToAbl pa3zgeneHunsa n
KOHLEHTPMPOBaHUA

2 2 XnMu4yeckoe conpoTuBeHne
MaTepuanos

4 4 OvpakuMOHHbIE MeToabI
aHann3a BeLecTB n
MaTepuanos

4 5 dusnyeckme meToab
nccaefoBaHns B XMMUM

7 9 XMUS BbICOKOMOJSIEKYNAPHbBIX
coejHEHNN

6 7 TexHonormm

pecypcocbepexeHus B
XUMUYECKUX NPOM3BOACTBAX

5 5 OCHOBbI XMMUYECKOIA
3KCNepTun3bl

56 56 Hay4Ho-uccnegosaTtenbCcKas
paboTa

8 9 MpenanniaoMHas npakTuka

8 78 Moaynb nony4deHns

kBanndpukauum "JlabopaHTt
XUMUYECKOro aHaamsa"

8 9 MoaroToBKa K npouenype
3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

6 6 XuMmnyeckas TeXHoI0rms

8 9 XrMuns npupoaHbIxX
coefjHEeHNN

1 1 XMUSA B MPOMbILLIIEHHOCTH

7 7 Xvmunsa n pusmka TBepaoro
Tena

1 1 BBepeHve B cneymasbHOCTb

78 89 MeToaunka obyveHns xmmuu,
BKJ1I04as BONPOChI
rnepgarornyeckoro oby4vyeHus
(neparornyeckas puTopurka)

2 2 O3HakoMUTesNbHaa NpakTukKa

MKYB-2.1 MNMpoBoaMT NEPBUYHbIA MONCK NHOPMaLIMK MO 3alaHHON TeMaTuKe (B T.4. C UCMOJIb30BaHMEM NaTEHTHbIX 6a3

OaHHbIX)
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3Tanbl hOpMMPOBaAHMA KOMNETEHLUMN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpamMmbl
8 9 MNpepavniomMHas NpakTuka
7 7 Xvmunsa n pusmka TBepaoro
Tena
7 9 XMUSA BbICOKOMOJIEKYIAPHbBIX
coefnHeHun
56 56 Hay4Ho-uccnegosaTtenbcKas
paboTa
2 2 O3HaKoMUTesIbHas NpakTuKa
1 1 XVMWNSA B MPOMBbILLIEHHOCTU
6 6 XuMnyeckaa MeTposiornsa un
CTaHgapTu3aums
1 1 BBesieHve B cneymanbHOCTb
7 89 Mopynb nony4deHuns
KBanngukaumm "YnakoBLMK
3/1eKTpoAoB"
5 5 OCHOBbI XMMUYECKOIA
S3KCMepTusbl
8 8 CTpoeHne Mosieky
56 56 Ddusnyeckas xXmmMms
6 6 XuMmnyeckas TexXHos0rms
4 4 JKonorunyeckas
6e3omacHOCTb
4 7 Kpuctannoxmmms
78 89 MeToanka oby4eHua xmummu,
BKJ1I04as BONPOChI
neparornyeckoro obyyeHus
(neparorvyeckas puTopuka)
8 8 CTaTncrtmyeckas gusunka
3 4 Mcunxonoro-negarornyeckme
0OCHOBbI obpasoBaTenbLHON
0eATeNbHOCTM, BKo4Yas
oby4eHune, BocnnTaHme n
pa3BuTMe peTten ¢ 0cobbiMun
obpasoBaTesibHbIMU
noTpebHoCTAMM
3 4 Mcuxonornsa n neparorvka
BbICLLIEN LLKOJIbI
8 9 MogroToBka K npouenype
3aWMThl 1 Npoueaypa
3aLlNTbl BbIMYCKHOWN
KBaNNuUKaLMoHHoOM paboTbl
7 9 DK3aMeH No MOAYJI0
"Monaysib nosy4eHus
KBanugukaumm "YnakoBLMK
3nekTpogos""
1 2 KoopAnHauVoOHHasa XMMnsa
7 7 Meparorvyeckas NnpakTuka
7 8 Koppo3unsa n 3awmnTta
MeTasJI0B
7 9 MpuknagHas 31eKTPOXUMUs
MKYB-2.2 [0TOBUT Npe3eHTauMmn no TeMe BbIMOJIHAEMI O NPOeKTa, OpraHn3yeT 1 CONMpoBOXXAaeT C NoMoLLbio IT-NpoAYyKTOB
M YCTPOMNCTB Npe3eHTaumio NpoeKTa, B KOTOPOM NMPUHNMAET yvyacTune
8 8 CTaTnctmyeckas usunka
3 4 Mcuxonoro-neparornyeckne
OCHOBbI 06pa3oBaTesibHOM
[eATeNbHOCTM, BKJIoYas
oby4eHne, BOCNUTaHNE 1
pa3BuTMe AeTen c 0cobbiMun
obpa3oBaTesibHbIMU
noTpebHoCcTAMM
3 4 Mcuxonorusa n negarorvka
BbICLUEN LUKOJIbl
2 2 O3HakoMUTesNIbHaa NpakTukKa
7 9 XMUSA BbICOKOMOJIEKYIAPHbBIX
coefnHeHun
1 1 XVMWNSA B MPOMBbILLIEHHOCTU
56 56 dusnyeckas xXmmMms
1 1 BeBeneHve B crneuvasbHOCTb
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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

CTpoeHne MoJsieky

|00

N | oo

KoopanHaumnoHHas XmMms

Xumunsa n pusmka TBepaoro
Tena

78

89

MeToaunka obyyeHus xumuu,
BKJIlOYas BOMpPOCHI

nepgarornyeckoro oby4vyerHus
(neparornyeckas puTopurka)

Koppo3unsa v 3awmTa
MeTasJ1I0B

MpuknagHas 3/1eKTPOXUMUs

Mopgynb nony4vyeHums
KBannukaunm "YnakosLLNK
3/1eKTPoAoB"

OCHOBbI XUMUYECKOM
3KCNepTuU3bl

MoaroToBKa K nMpoueaype
3alKMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl

Meparornyeckas NpakKTUKa

XnMmuyeckaa MeTposiornsa un
CTaHAapTu3auna

JKosiornyeckas
6e30nacHoOCTb

SK3aMeH Mo MoayJio
"Monaynb nosy4eHus
KBanngukaunm "YnakosLLnNK
3nekTpogos™""

XnMu4yeckaa TexXHO0rus

Kpuctannoxmmms

MpenannioMHas npakTuka

w
o R+ |O

w
oo

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

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHusA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax MuXx CbOpMHpOBaHMﬂ, onucaHuve WwKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToOB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpuTen XopoLuo OTJ/INYHO OLEeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

MKYB-1: leMOHCTpUpyeT KOMMJIEKCHbIE 3HAaHUA U CUCTEMHOE MOHMMaHue 6a30BbIX OCHOB METOA0B, npnemMmos n TEexXHOJI0rnmn

B MPOEKTNPOBaHNN VU3LENNA N TEXHOOMNYECKNX npoLeccoB NMNpon3BoaCTBa oaeXxibl

MKYB-1.3 BbibnpaeT TexHn4yeckne cpeactBa M MeToAbl UCNbITaHWUA (M3 Habopa nMeLWMXCs) AN peLleHnst NoCTaBleHHbIX

3agad HUP

3HaTb: OCHOBHble | DparMeHTapHble HenonHble 3HaHUs | ChopMupoBaHHble, | ChopMMpoBaHHbIE
3aKOHOMEpPHOCTH 3HaHWA HO copepxkalme cucTtemMaTumyeckmne
XMMUNYECKOMN oTAelbHble 3HaHWA

TEXHOJI0rnM Kak
Haykun, npobnemsl
N NepcneKTuBbl
pa3BuTunS
XMMUYECKMX
NpPon3BOACTB, HU3
NKO-XMUMYeckne
OCHOBbI
TexHonormm,
BO3MOXXHble
NMPUYMHBI
HapyLeHns
TEXHONIOrn4yecknx
rnapameTpoB,
haKTopbl,
BAMSAIOLLME HA
TEeXHOJIOrn4yecKumn
npoLecc, OCHOBbI ¢

npobensbl 3HaHWA

27144




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

N3NKO-XMMUNYECKUNX
MeTO[0B aHaNn3a;
MPUHLMMbI
06paboTkun
MOJyYEHHbIX B
nccnenoBaHnn
pe3ynbTaToB
npeacTaBieHne nx
B
WHpOPMaLMOHHOM
BUAE.

YmMmeTb:
CaMOCTOATEsIbHO
BbIMOJIHATH
CTaHpapTHble
onepauum
nony4yeHns
BeLlecTB u
N3y4yeHNs CBONCTB
"
3aKOHOMepHOoCTeNn
6e3 obpalueHns K
TEeKCTY
CTaHpapTHoOW
MEeTOANKMN.

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopMupoBaHHble
yMeHus

Bnapetb:
OCHOBHbIMM
HaBblKamMu
nony4yeHns n
n3y4yeHns
XUMUNYECKNX
CBOWCTB
coeguHeHNN
pa3anyHom
npupoasl, n UMK
0-XMMNYECKMX
3aKOHOMEpPHOCTeN
6e3 obpaweHmns K
TEeKCTYy
CTaHAapTHOWN
METOANKN

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

MKYB-1: 1eMOHCTpMpPYET KOMMJIEKCHbIE 3HaHNSA N CUCTEMHOE NMOHMMaHne 6a30BbIX OCHOB METO0B, MPUEMOB 1 TEXHOJIOM NN
B MPOEKTUPOBAHNN N3LE/NA U TEXHOOrNYECKMX MPOoLLeCCOB NPON3BOACTBA OAEXAb

[MKYB-1.2 [0TOBUT 3/1IeMEHTbI JOKYMEHTaLMWN, NPOEKTbl NJIaHOB U NMporpamMmm oTaesibHbiX 3Tarnos HAP

3HaTh:
nencreyoume
rnpaBoOBble HOPMbI,
MMetoLwmxcs
pecypcoB n
orpaHuyeHunn
a/IrOPUTMbI MONCKa
ONTUMasibHbIX
cnocoboB pewleHus
3aj4a4y B paMKax
rnocTaBJ/ieHHON
Lienn; crnocobol
onpepeneHmns
COBOKYMHOCTH
B3alMOCBS3aHHbIX
3a4a4y B paMKax
rnocTaBJ/ieHHON
uenn paboThl,
obecneynBatoLmx
ee JOCTUXKeHNe;
TEexHOoJIornto
NMPoOeKTUPOBaHUSA
0XXNAaeMblX
pe3ynbTaToB
peweHus
MocTaBJIEHHbIX

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA
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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

5

6

3aaad

YmMmeTb:
NPoOeKTMpoBaTb
pelleHne
KOHKpeTHOoW
3aja4un NpoekTa,
BbIBMpas
ONTUManbHbIN
criocob ee
pelleHuns, ncxoaa
13 OEeNCTBYIOLLNX
NMpaBoOBbIX HOPM ©
nMetoLmxca
pecypcos, u
orpaHuyeHnn
KayecTBEHHO
pewaTb
KOHKpEeTHble
3aja4m
(nccnepoBaHua
npoekTa,
hesTenbHOCTN) 3a
yCTaHOBJIEHHOEe
BpeMs; Ny6any4Ho
npencTaBnaTb
pe3ynbTaThl
peweHnsa 3agay
nccnenosaHns
npoekTa,
0eaTeNbHOCTY

YacTu4Hble YMeHNA

HenosnHble yMeHnsA

YMeHnsa nosHble,
JonyckatoTcs
Hebosnblne
ownbkKun

CdhopmMupoBaHHble
yMeHuns

Bnapetsb:
HaBblkamMu
NMPOeKTUPOBaHUSA
peweHns n
ny6an4yHoro
npepcTaBsieHns
pe3y/ibTaToB
peweHnsa 3agay
nccnenoBaHns
npoekTa,
neaTenNbHOCTH.

YacTu4Hoe
BNafeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckatTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMNK-2: CnocobeH aHanM3npoBaTh, KPUTUYECKN OCMbICAIMBATL U NPEeACTaBAATb UH(POPMALINIO, OCYLLIECTBAATb MOUCK Hay4HO-
TEeXHUYeCcKon NHopMaLmn, NprobpeTaTb HOBblE 3HAHWSA, B TOM YUCJIE€ C MOMOLLbI MHHOPMALMOHHbLIX TEXHOI0M NI

OlNK-2.3 MNpoBoanT CTaHAapTHbIE onepaunn onsa onpenesieHns XMMn4eckoro 1 (ba3oBoro cocTaBa BeLLeCcTB U MaTepurasos

Ha NX OCHOBE

3HaTb: HOpMbI Th
M npasuna
nposeneHns
6e3onacHoro
XUMUNYECKOro
3KCMEepUMEHTa, a
TaKXXe cepuinHoe
Hay4Hoe
obopynoBaHue n
npasuna ero

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

MCMOJIb30BaHWUS
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CcopMupoBaHHbIE
Nnpou3BOANTb jonyckatTcs yMeHus
CTaHOapTHble HebonbLne

onepauunun owmnbKkmn

onpepeneHns

XUMUNYECKOro 1

(ha30BOro cocrasa

BelecTs, ”

MaTepuranoB Ha nx

OCHOBe

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUYecKoOM | cucTeMaTuyeckoe
rnposeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
CTaHOapPTHbIX HaBbIKOB HaBbIKOB
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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
onepauumn fonyckatTcs
onpepeneHns npo6enbl

XUMUNYECKOro un
hasoBoro cocrtasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBONCTB

OlNK-2: CnocobeH aHanM3npoBaTb, KPUTUYECKN OCMbICINBATL

TEXHNYEeCKOW MHdopMauum, I'Ipl/lO6p€TaTb HOBbl€ 3HaHWA, B TOM 4Yncae C NoMoLLbIO

1 NpeacTaBAaTb MH(OPMALMIO, OCYLLECTB
MH(OPMALIMOHHbIX TEXHOJOM A

NATb MONCK Hay4HO-

OlK-2.2 NpoBOANT CUHTE3 BELWECTB U MaTEPMAJIOB Pa3HOM NMPUPOLbLI C MCNOJIb30Ba

H/NEM NMMEKLWNXCA MeTOANK

3HaTb: METOAbI
noslyyeHus,
VHAEHTUDMKaLWN
1N uccnenoBaHms
CBOWCTB
HeopraHn4yecknx n

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

OopraHnyecknx
BELLEeCTB;
MeToOunKn
XUMUYECKOro
SKCNepuMeHTa
YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
naaHNpoBaTb JonyckawTcs yMeHus
3KCNepuMeHT HebosnbLne
CMocobHOCTLIO ownbkKmn
CaMOCTOATENIbHO
Ha OCHOBE aHasM3a
nuTepaTypHbIX
OaHHbIX C y4eToM
KJlacca onacHoOCTK
BeLLeCcTB
Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CnocobHoOCTbIO BlageHne e NnpuMeHeHne cUcTeMaTUYeCKOM |cucTemMaTuyeckoe
CaMOCTOATENLHO HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
COCTaBNATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHms jonyckatTcs
npobenebl

OlNK-2: CnocobeH aHanM3npoBaTb, KPUTUYECKN OCMbICINBATL

TEXHNYEeCKOW MHdopMauum, I'Ipl/lO6p€TaTb HOBbl€ 3HaHWA, B TOM 4Yncae C NoMoLLbO

1 NpeacTaBAAaTb MH(OPMALMIO, OCYLLECTB
NH(OPMALIMOHHbIX TEXHOJIOM A

NATb NMONCK Hay4HO-

OlK-2.1 PaboTaeT c

XUMNYECKNMIN BELLLECTBAMU C COBMOAEHN

€M HOPM TEXHUKN 6e3onacHoOCTHn

3HaTb: TEXHUKY
6e3onacHoCcTY Npwn
paboTe B
XUMUNYECKOMn
nabopatopum,
npasuia XpaHeHNs
N yTuamsaumm
peakTu1BOB,
nepByo NOMOLLb
npu oTpaBJIEHUSX,
0XKorax

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: NpoBOAUTDL
nabopaTopHble
nccnenoBaHns
XUMUNYECKMX
nabopaTopHbIM
obopypnoBaHumemM,
CBOWCTB BELLECTB,
BbIABNISTb
3aKOHOMEPHOCTU B
XpaHeHUs 1
yTunansaunm
BELLECTB,
NporHo3mpoBaTb
CBOMCTBa BELLECTB,
ncxoas ms
CTpOeHUs

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetsb:
npuemamun

YacTu4Hoe
BllageHne

HecnctemaTtunyecko
e NpuMeHeHne

B
cmcrteMaTmyeCckom

YcnewHoe un
cucTemMaTuyeckoe
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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

5

6

obpalleHuns ¢
nabopaTopHbIM
obopynoBaHuemM,
peakTueamu,
npnbopamu;
mMeTonamm
6e3onacHoro
obpalleHmns c
XMMUYECKMMN
MaTepuasamm

HaBblKaMl

HaBblKOB

npuUMeHeHnn
HaBbIKOB
JornyckarTcs
npobensl

npnMmeHeHune
HaBblIKOB

OMNK-2: CnocobeH aHanM3npoBaTh, KPUTUYECKN OCMbICIMBATL U NPEACTaBAATb UHPOPMALINIO, OCYLLLECTBAATb MOUCK Hay4HO-
TEeXHUYECKO NHopMaLMK, NprMobpeTaTb HOBblE 3HAHUSA, B TOM YUCJI€ C MOMOLLbI MHHOPMALMOHHbLIX TEXHO0M NI

OMNK-2.4 NpoBOAUT NCCNEAOBAHNSA CBONCTB BEWECTB 1 MAaTepMasoB C UCMOJb30BAHNEM CEPUMHOIO HAaY4YHOro 060pyA0BaHMUS

3HaThb:
npuMeHeHne
OCHOBHbIX
MOJIOXKEHUN
Teopun pacTBOPOB
ha30BbIX
paBHOBECUN,
y4eHUS 0
XUMUYECKOM
paBHOBECUMU,
XUMUMNYECKON
KUHETUKe,
KaTanuse,
ancopbumnn

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:
CaMOCTOATESIbHO
paboTaTb C
XUMUYECKon
annapaTypon n
peakTueamu,
pewaTb
BO3HMKatoWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
9KCMEepPUMEHTOB,
Tak U C
TeopeTnyecknmm
BOMNpOCamMu

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblKaMu
rnposeneHns
CTaHOAPTHbIX
onepaunmn
onpepeneHns
XUMUNYECKOro 1
(ha30BOro cocrasa
HeopraHn4eckunx
BELLEeCTB, a Takxe
MN3Yy4eHuns nx
CBOWCTB

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

MKYB-2: CnocobeH pykoBOAUTbL MPOEKTaMu 1 MporpaMMaMu No BHEAPEHMIO HOBbIX METOA40B U MOAesNiell opraHn3auum un
NJIAHUPOBAHMWSA NMPOM3BOACTBA HA YPOBHE MPOMbILLIJIEHHON OpraHu3aumum

MKYB-2.2 T0TOBUT nNpe3eHTaunmn no TemMe BbINOJIHAEMIO NPOEKTa, OPraHnU3yeT U CONPOBOXXAAET C NOMOLLbIO IT-NPOAYKTOB U
YCTPOWCTB NPe3eHTaumio NpoeKTa, B KOTOPOM MPUHNMAET y4acTume

3HaThb: :
MeTOoL0N0r Mo
rMoucka Hay4yHom n
TeXHUYeCcKomn
MHpopMauum B
ceTn NHTepHeT 1 C
rneunann3mpoBaHH
bIX 6@3ax gaHHbIX;
OCHOBHble Mpuemb|
paboTbl co cneyma
JIN3NPOBAHHBLIM

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA
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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

NporpaMMHbIM
obecnevyeHnem npu
npoBeaeHun
TeopeTnyeckmx
pacyeToB ”
obpaboTke 3kcnep
UMeHTasNbHbIX
JaHHbIX

YMeTb: NpoBOANTb
MONCK Hay4YHOM ©
TexXHU4YeCcKomn
MHdopMaunm c
NCroJib30BaHNEM
obwux n cneynann
31poBaHHbIX 6a3
OaHHbIX;
NnPUMEHsTb cneuma
JN3npOBaHHOE
nporpaMmMmHoe
obecneyeHune npu
nposeneHnmn
TeopeTnyeckmnx
pacyeToB ”
obpaboTke 3kcnep
MMEHTaNbHbIX
OaHHbIX;
MCnosb30BaTh Cne
LuMann3npoBaHHoe
nporpaMmMHoe
obecneyeHune npu
npeacTaBneHnmn
pe3yibTaToB
paboTbl Npodeccro
Ha/lbHOMY
coobuiecTBy.

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
HebonbLine
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetsb:
HaBblKaMu
npUMeHeHns cne,
1Mann3npoBaHHOIro
nMporpaMmMHoOro
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

MKYB-1: [1eMOHCTPUPYET KOMMJIEKCHbIE 3HaHUSA N CUCTEMHOE NOoHMMaHne 6a30BbIX OCHOB METOI0B, MPUEMOB 1 TEXHOJIOM N
B MPOEKTUPOBAHUN U3OENINA N TEXHOOMMYECKMX MPOLIECCOB NPON3BOACTBA OLEX b

MKYB-1.4 [0TOBUT 06BEKTHI NCCNEN0BaHUS

3HaTh!:
BO3MOXXHOCTU "
orpaHuyeHmns
npvMeHeHus
COBpPEMEHHbIX
PhUs3nyeckux n pus
NKO-XUMMNYECKUNX
MeTOo[OB aHanm3a
CJI0XKHbIX
XUMUYECKMX
06beKTOB

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:
aHa/M3npoBaTb
XuMmnyeckmne
BelecTBa n
06BbEeKThI 1
KOHTPO/INPOBaTh
rnpoTeKkaHune
MpoLLeccoB Ha
CepPUNHOM 1n
CJI0OXKHOM Hay4YHOM

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XxopoLuo OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
obopynoBaHUN
Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe n
TeopeTn4eckumm BllajeHne e npuMeHeHue cucTemMaTU4eCKOM |cuctemaTumyeckoe
OCHOBaMu 1 HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
NpaKTUYeCKMMMn HaBbIKOB HaBbIKOB
HaBblkamMun paboThbl nonyckatTcs
Ha CJI0XKHOM npobensl

Hay4yHOM
obopynoBaHumn
XMMUNYECKNX
nabopaTtopuin
(xpomaTorpadsi,
nonaporpadel, cne
KTPO(pOTOMETPHbI,
hayopumMmeTpsl,
KYJIOHOMETpbI)

MKYB-2: CnocobeH pykoBOAUTbL MPOEKTaMn 1 MporpaMMaMu No BHEAPEHMIO HOBbIX METOA40B U MOAesNiell opraHu3auum un
NJIAHUPOBAHMWSA NMPOM3BOACTBA HA YPOBHE MPOMbILLIIEHHON OpraHu3aumum

MKYB-2.1 MpoBoAWT NepBUYHbIA MONCK MHMOPMaLMK Mo 3afaHHON TeMaTuKe (B T.4. C UICMNOJIb30BAHNEM

NaHHbIX)

naTeHTHbIX 6a3

3HaThb:
TexHun4yeckme
cpeacTBa u
MeTonbl
MCnbliTaHun (13
Habopa
MMeLnXCcs) ansg
pelweHuns
MOCTaBJIEHHbIX
3apay HAP

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YMeTb: HaxoanTb
obuwyto
MHpOopMauuo onsa
pelweHuns
npogecCcuoHaNbHb|
X 3ajau,
MNCNosb30BaTb
HEeCKOJIbKO
MporpamMMHbIX
NpoayKTOB O
0bpaboTkun akcnep
VIMEHTaNbHbIX
OaHHbIX n
rMoAroToBKMN
HaYy4HbIX
nybnnkaumin n
00K1a10B

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetsb:
HaBblKaMu
rnony4yeHus obwen
Hay4Ho-
TeXHUYecKomn
MHpopMaLuuu B
cetn NIHTepHeT; B
CcKaTble CPOKU
0CBOUTb HOBOE
rnporpaMmmMHoe
obecneyeHne noa
PYKOBOLCTBOM
cneymanncta
6onee BbICOKOM
KBanuunkauun,
cnocobeH
noaroToBUTb
Te3ucbl Aoknaga n
rnpe3eHTaLuuio rno
3afaHHON Teme
npu Haan4Yum
wabnoHa

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

MKYB-1: leMOHCTpUpyeT KOMMJIEKCHbIE 3HaHUA U CUCTEMHOE MOHMMaHue 6a30BbIX OCHOB METOA0B, npnemMmos n TEexXHOJI0rnmn
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUSA eJIbHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
B MPOEKTUPOBAHUN N3LENNA U TEXHOSIOINYECKUX NMPOLLECCOB NPOM3BOACTBA O4eXAbl
MKYB-1.1 MnaHupyeT oTAeNbHbIE CTaANN NCCIEQ0BaHUS NPU Haan4Yum obuiero naaHa HUP
3HaTb: MeTOoAbl ®parmMmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe
niaHUpoBaHuA 3HaHUA HO cogep>kawme cuctemMaTumyeckmne
3KCNepuMeHTa, oTAesbHble 3HaHWS
MOCTPOEHMSA npobenbl 3HaHUSA
Moaenen
Mn3y4yaeMbix
06BHEKTOB
YMmeThb: : YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
niaaHUpoBaTb JonyckatTcs yMeHus
3KCNEePUMEHT Ha HebonblLne
OCHOBe aHa/n3a owmnbKkmn
nuTepaTypHbIX
OaHHbIX,
aHann3npoBsaTb U
obobwaTtb
pesynbTaThl
3KCnepuMeHTa,
hopMynmposaTb
BbIBOAbl
Bnapetb: o6WwnMn | HactuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YecKoM | cucteMaTuyeckoe
aHanm3a, CMHTEe3a, |[HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
CpaBHeHus, HaBbIKOB HaBbIKOB
obobuweHunsa n JonyckatTcs
[OoKa3aTeNbCTBa npobensl

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuanbl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNnbiTa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

1. OnpepeneHne NpuUKIagHON /IEKTPOXUMUN.

2. CoBpeMeHHble HanpaBaeHWs NPUKIALHON 3TIEKTPOXUMUMN.

3. Knaccngpumnkauma sneKTpoXMMn4eCcKnx anrnapaToB U UX XapaKTepPUCTUKN.

1. Onachparmbl: Ha3HayYeHne, TpeboBaHUS, KNacCMpUKaums, XapakKTePUCTUKN.

2. BnngHmne cocTtaBa INEKTPOINTa N peXNMMa IJIEKTPOJZIN3a Ha npouecc 31eKTPOKpUCTaJindaumnmn
MeTaJ1JI0B 1 CrJjiaBoOB.

3. PacnpepneneHne meTasisia 1 TOKa Mo MOBEPXHOCTU KaToA4a.

4. T'OCTbl NOKpbLITUA. Knaccugpukaumsa NoKpbITUNA, YCI0BHbIE 0603HaYeHUS.

5. Cnocobbl NOArOTOBKN NMOBEPXHOCTU.

6. LUnHkoBaHue. KagMupoBaHue.
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7. HukenupoBaHue. YepHbin HuKenb. CoOBpeMeHHble HanpaBfieHUs pa3paboTKm CoCTaBOB
3JIeKTPOJSINTOB HUKEeIMpOBaHUA.

8. XenesHeHune. XpoMupoBaHue.

9. OnossAHupoBaHue. CBMHLIOBaHME.

10. DneKTpoNMTUYECKOe ocakaeHne 61aropodHbiX MeTassIoB.

11. KomMbuHUpPOBaHHbLIE 3NIeKTpOXMMMYeckme nokpbiTua (K3M). KoMNo3nUWOHHLIE MOKPbLITUS.
CycneHs3nun, npuMeHdemble Ona snekTpoocakaeHmsa KII. CocTtaB 3/1eKTpoanTa, npupoga u
pasMepbl OcCaAaeMblX 4acTuy, pH 35ekTpoauMTa, MaTepuan OCHOBbI, MAOTHOCTb TOKa,
TeMnepaTypa, nepemMmelwmnBaHmne. CTpykTypa u csonctea K3I1. MNMpumepbl oca>kgeHns K3l Ha ocHoBe
Medun, UMHKa, HUKens.

12. dnekTpodhopeTnyeckoe HaHeCeHNEe NMoKPbLITUN.

13. XnMmnyeckme n a3N1eKTpoxXxmMm4eckme npoLecchl B Mpou3BoACTBE nevyaTHbIX nNnarT.

14. DNeKTPOXNMUYECKNIA CUHTE3 OPraHNYeCKUX N HEOPraHUYeCKNX coeguHEHNN.

15. XT n 2XPO.

7.4. MeToamnyeckue MaTepuasnbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUM,
YMEHMUM U HaBblIKOB, M ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUpPOBaHUA
KOMMNEeTeHLUun

TpeboBaHua K HanucaHuio pecdepaTa

MpoOyKT camocTosATesIbHON paboThl CTyAEHTa, NpencTaBAsAoLWmMn cobon KpaTKoe N3noxxeHne
B MMCbMEHHOM BUAe MOJIy4YeHHbIX pe3yfbTaToB (y4ebHo-uccnenoBaTesibCKOW) TeMbl, rae aBTop
packpblBaeT CyTb uccnepyemon npobnemsbl, NPUBOAUT pa3fiMdHble TOYKM 3pEeHUs, a TaKxKe
cobCcTBEHHbIE B3rNnsaabl Ha Hee.

PedepaT posmkeH 6bITb CTPYKTYypMpOBaH (Mo rnaeaM, pasfesiaM, naparpadam) v BKJKYaATb
pa3genbl: BBegeHMe, OCHOBHaA Y4aCTb, 3akKj4eHue, CrncokK WnCnoJZib30BaHHbIX WUCTOYHWKOB. B
3aBNCMMOCTW OT TEMATUKN pedepaTa K HEMY MOFyT BbITb 0OPOPMIIEHBI MPUJIOXKEHUSA, COOEPXKALLME
OOKYMEeHTbI, unatcTpaunn, Tabnnuesl, cxembl 1 T.4. O6bem pedepaTa - 15-20 cTpaHUL, NeYyaTHOro
TeKCTa, BKJYasa TUTYbHbINA JINCT, BBEOEHME, 3aK/04eHNne U CNUCOoK nTepaTypbl.

3agavamum pedepaTa ABNAIOTCA:

1. ®opmMmupoBaHue yMeHI/IIZ CaMoCTOATESIbHON pa6OTbI C NCTOYHUKaMWN nnuTepaTypbl, KNX
cncreMaTmn3lauyna,
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2. Pa3BnTne HaBbIKOB JIOFMYECKOr0 MbILLIEHNS,

3. YrnybneHuve TeopeTUYECKMX 3HaHWI Mo npobnemMe nccrenoBaHus.

Mpu oueHKe pedepaTa UCMOMb3YIOTCS CNeayolmMe KpUTepun:

- HOBM3Ha TEKCTa,

- 060CHOBAHHOCTb BbIBOpa UCTOYHUKA;

- CTeneHb PackpbITUA CYLLHOCTM BOMPOCA;

- cobniogeHns TpeboBaHMin K 0HOPMIIEHNIO.

Kputepumn oueHuBaHusa pedepara:

OTMeTKa «OT/IMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HaMuWCaHU W 3alWuTe pedepaTa:
o0603HayeHa npobrieMa n obocHoBaHa eé akTyasIbHOCTb, CAe/aH KPAaTKUIN aHaIN3 pPa3InyHbIX TOYEK
3peHMss Ha paccMaTpuBaeMyto npobseMy U JIOTUYHO WU3/I0XKEHa COOCTBEHHAs Mo3uuus,
ChOpMYIMPOBaHbI  BbIBOAbI, TEMa pPacKpbiTa TMOJIHOCTbIO, BblIAEPXAaH 06BbEM, cobnoaeHbl
TpeboBaHUSA K BHELLHEMY 0(hOPMJIEHMNIO, AaHbl MPaBUJIbHbIE OTBETbI Ha AOMOJIHUTEIbHbIE BOMPOCHI.

OTMeTKa «X0pOoLlOo» - OCHOBHble TpeboBaHUA K pedepaTy 1 ero 3alinTe BbiNoSHEHbI, HO NpPW
3TOM gJonyuleHbl Hefo4éTbl. B 4YacTHOCTW, UMETCA HEeTOYHOCTM B WU3JIOKEHMM MaTepuana,
OTCYTCTBYeT Jlormyeckasi rnocsefoBaTesIbHOCTb B CYXXAEHUSIX, He Bblaep>xaH 06bEM pedepaTa,
UMelTCa ynylleHnsa B O0OpPMJIEHUN, He [OOoMnycKaeT CyLeCTBEHHbIX HEeTOYHOCTel B OTBETe Ha
[OMOSIHUTESIbHbIN BOMPOC.

OTMeTKa «y[lI0BJIETBOPUTESIbHO» - MMEIOTCH CYLEeCTBEHHbIE OTCTYNJIeHUs oT TpeboBaHWi K
pedepunpoBaHmMio. B YacTHOCTKU, TeMa OCBeLLLeHa NMLLb YaCTUYHO, AONYyLLEHbl (haKTU4YecKune ownbkKn
B COAEPXXaHUWN pedepaTa WUaM Npu OTBETE Ha [OMOJIHUTE/IbHbIE BOMPOChI, BO BpPeMs 3allUThb
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOoB/IeTBOPUTENIbHO» - TemMa pedepaTa He packpbiTa, 0b6HapyXuBaeTcs
CyLLIeCTBEHHOE HerMoHMaHune npobiemsl.

TemaTuMka pedepaToB BblAaeTCcs nNpernogaBaTeNeM, W CTyOeHT BblibupaeT Temy
CaMOCTOATENIbHO B TeYEHUNE NEepPBbIX ABYX Helenb 0byyeHus.

OcBoOeHMe OUCLIUMJINHBI OLLleHMBAETCS B (hOPME 3a4eTa: «3a4TEHO», «HE 3a4TEHO».

KpuTepum oueHKu 3HaHUM CTYAEeHTOB Ha 3a4eTe:
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«3a4TeHOo» - BbICTABNSIETCA MPW YCJIOBUM, €CIN CTYHOEHT MOoKa3blBaeT XOpoluMe 3HaHuA
n3y4yeHHoro y4yebHoro maTepuana; CaMOCTOSTE/NIbHO, JIOTMYHO M Moc/jefoBaTeNbHO M3NaraeT, u
UHTEepnpeTupyeT MaTepuasbl y4ebHOro Kypca; MOJIHOCTbIO PACKPbIBAET CMbICA MpensaraemMoro
BOMpOCA; BNafgeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM N3YHEHHOrO KypCa; NMoKa3blBaeT yMeHue
nepenoXnTb TeEOPeTUYECKME 3HaHUA Ha NpeanosiaraeMbliii NPaKTUYECKUIA OnbIT.

«He 3a4TeHOo» - BbICTABNSETCA MPU HANNYNM CEPbE3HbIX YNYLLEHWI B NPOLECCe N3T0XKEHUS
y4yebHOro maTepuana; B ciyv4ae OoTCYTCTBUS 3HAHMU OCHOBHbLIX MOHATUN N onpeaeneHnin Kkypca uam
NPUCYTCTBUN BONLLLIONO KOJIMYECTBa OLUIMOOK NPX MHTEPNPETALIUMA OCHOBHbLIX OMNpenesieHnin; ecnu
CTYNEeHT NoKa3bliBaeT 3HayuTesSibHble 3aTPYyAHEHUA MNPUM OTBETE Ha MNpPenJIo)KEHHble OCHOBHbIE ”
NOMOJIHUTESIbHbIE BOMPOCHI; MNPU YC/IOBUN OTCYTCTBUS OTBETA HAa OCHOBHOW U AOMONHUTENbHbIN
BOMpPOCHI.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

MonoB.a, A.A. ®usnyeckasa xumus/ A.A. NMonoe.a, T. b. NMonoea. |ISBN 978-5-8114-1796-4
CaHkT-MeTepbypr.: JlaHb, 2015

621.35(075.8) K 59 Kosapepos, O.A. CoBpeMeHHble http://lib.mkgtu.ru:8002/libdata.php?id=2100044046
XUMUYECKNEe UCTOYHMKN ToKa : [yyebHoe nocobue] / O.A.
Ko3agnepos, A.B. BBeneHckunin. - U3a. 3-e, ucnp. - CM6. : JlaHb,
2018. - 132 c. : un. - (Y4ebHuKM gns By3oB. CrneuymnanbHas
nutepaTtypa). - Npud: OJonyweHo PepnepanbHbiM YMO B
cncTeMe Bbiclwero obpa3oBaHMs N0 YKPYNHEHHON rpynne
cneunanbHOCTEN U HanNpaBAeHUN NOAFOTOBKKN "Xnumus". - 3b
HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044046. -
Pexxum pocTyna: cogep>xaHue. - AYJ1: 7 3k3. - bubnwnorp.: c.
130 (9 Ha3B.). - ISBN 978-5-8114-2121-3

544.6(075.8) O 16 OamackuH, b.b. 9nekTpoxmumus : yyebHoe | http://lib.mkgtu.ru:8002/libdata.php?id=2100044008
nocobue pna Bysos / b.b. JamackuH, O.A. MeTpun, I'.A.
UnpnuHa. - U3a. 3-e, ucnp. - CM6. : Jlanb, 2015. - 672 c. : .
- (Y4ebHukun gns By3oB. CneuvansHas nutepaTypa). - [pud:
OonyweHo YMO no knaccu4yeckomy YHUBEPCUTETCKOMY
obpasoBaHuio. - 96 HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044008. -
Pexxum pocTyna: conep>kanue. - AYJ1: 12 3k3. - bubnuorp.: c.
659-665 (89 Ha3B.). - MpeaMm. yKas.: c. 666-670. - ISBN
978-5-8114-1878-7

620.193(075.8) M 58 MNMonoea, A.A. (Mankonckui http://lib.mkgtu.ru:8002/libdata.php?id=90005498
rocyAapCTBEHHbIN TEXHONOMMYECKNN YHBEpCcUTeT). MeToabl
3alUNUTblI OT KOPPO3UK : KypC Niekuui : y4ebHoe nocobue ansa
cTyneHToB By30B / A.A. lonosa. - N3a. 2-e, nepepab. n gon. -
Cne6. : laHb, 2014. - 272 c. : un. - (Y4ebHMKN Onsa By30B.
CneuwnanbHasg nutepaTtypa). - [pud: PekomeHgosaHo YMO
By30B P® no obpasoBaHuto B 061acTu cTpomTenbCTBa. - b
HBE MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=90005498. - Pexxum
[ocTyna: cogep>xaHue. - AYJ1l: 78 ak3. - bubnwnorp.: c.
266-267 (26 Ha3B.). - ISBN 978-5-8114-1721-6

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue CcblniKa

BapeHuos, B.K. XuMunsa. IneKTpoxmmMmmyeckmne npoueccol n http://znanium.com/go.php?id=558712
cncTemsbl : y4yebHo-MmeToan4eckoe rnocobue / B.K. BapeHuos,
P.E. CuH4ypuHa, E M. Typno. - HoBocubupck : HI'TY, 2013. -
60 c. : un. - 9bC 3HaHuymMm. - URL:
http://znanium.com/go.php?id=558712. - Pexxum gocTyna: no
noanucke. - ISBN 9785778222410

HeBepos, A.C. Koppo3usa n 3awmta MaTepuranos : y4ebHoe http://znanium.com/catalog/document?id=221277
nocobue / A.C. Hesepos, O.A. Pog4eHko, M.U. UpIpanH. -
MockBa : ®OPYM : UHOPA-M, 2015. - 224 c. - 9bC 3HaHunymM. -
URL: http://znanium.com/catalog/document?id=221277. -
Pexxum pgocTyna: no nognucke. - ISBN 978-5-91134-733-8. -
ISBN 978-5-16-006640-0

8.3. MHPOPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

1. O6bpa3oBaTenbHbi nopTan PreQy BO «MI'TY» [2n1eKTpoHHbIN pecypcl: Pexxmum gocTtyna:
https://mkgtu.ru/ 2. OcunumaneHbin canT MNMpaBuTenbcTBa Poccnnckon ®epepaynn. [DNeKTPOHHbLIN
pecypcl: Pexxum gocTtyna: http://www.government.ru 3. UHpopMaLMOHHO-NPaBOBON NOpTan
«[FapaHT» [DneKTpOoHHLIN pecypc]: Pexxum goctyna: http://www.garant.ru/ 4. Hay4Has anekTpoHHas
bubnmoteka www.eLIBRARY.RU - Pexxum noctyna: http://elibrary.ru/ 5. 9neKTpoHHbIN KaTanor
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bubnnotekn - Pexxmum goctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EauHOe OKHO AOCTyna K
obpa3oBaTenbHbLIM pecypcam: Pexxum goctyna: http://window.edu.ru/ HaunoHanbHasa 3/1eKTPOHHas
bubnnoteka (HIB) : henepanbHasa rocygapcTeeHHas MHOOPMALIMOHHAS cUcTeMa : CanT /
MuHUCTEPCTBO KYNbTYpbl Poccuinckon denepaumnun, Poccuinckas rocygapcrteeHHas bubnvoreka. -
MockBa, 2004 - - URL: https://H36.pch/. - Pexxum goctyna: Ansa 3aperucTpup. nosb3oBaTenen. -
TeKCT: 3N1eKTPOHHbIN. HIb - npoekT Poccuinckom rocypnapcrteeHHon bubnmoTtekn. HadmHaa ¢ 2004 r.
MpoekT HaunoHanbHasa anekTpoHHasa bubnuoteka (H3B) pa3spabaTbiBaeTcs BeayLwnmMmn
poccunckumun 6ubnnotekamum npu nogaepxke MnMHNCTepcTBa KynbTypbl Poccuinckon dengepaumu.
OcHoBHas uenb HIb - obecneunTtb cBOBOAHLIN AOCTYN rpaxgaHaM Poccuinckon depepanmm Ko BCEM
NU30aHHbIM, N30aBaeMbIM U XPaHALLNMCS B POHAAX POCCUNCKUX BUBANOTEK N30aHNAM N HAayYHbIM
paboTaM, - OT KHUXKHbIX MAMATHUKOB UCTOPUN N KYNIbTYPbI, A0 HOBENLLMX aBTOPCKUX
nponseeneHnin. B HacTosee Bpems npoekT HIb BkitoyaeT 6onee 1.660.000 31€KTPOHHbIX KHUT,
6onee 33.000.000 3anucei kaTtanoros.POCCUNCKAA HALIMOHANTbHAA BUBJIMOTEKA (PHB) : canT /
Poccuiickast HaunoHanbHas 6ubnmnoTteka. - Mockea : PHB, 1998. - URL: http://nir.ru/. - Pexxum
[ocTyna: ANns 3aperucTpup. nosibdoBaTesien. - TEKCT: 3I/IEKTPOHHbIN. "... 0AHa U3 KPYMHENLLINX B
MUpe 1 BTOpas No BennvmHe poHO0B B Poccuinckonm degepaunm - CIY>XUT POCCUNCKON KyJbTYpe n
HayKe, XpaHUT HaUuWOHaNbHYIO NamMaTb, CNOCOBCTBYET NpocBeLeHnto Hacenswmnx Poccmio Haponos
M pacnpoCcTpaHeHNto ngen rymaHusma. ... B gpongax bubnmotekn xpaHutca 6onee 38,6 MJH 3K3.
Npou3BefeHNn NevyaTn N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM Y/NCSIE€ N Ha /IEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUINPOKOMY KpPYry rnonb3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3faHWin, K ee 2NeKTPOHHbLIM pecypcaM obpaluatoTcs 3a
rof cebiwe 10 MAH yaaNieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO N UCTOPUYECKYIO
npeeMCcTBEeHHOCTb, BEPHOCTb BUBNOTEYHBIM TPaanLMAM, 3aJlI0)KEHHbLIM elle B IMnepaTopCKom
My6nnyHon 6mubnnoteke, PHb ceroaHsa — coBpeMeHHoe MHHOPMaLIMOHHOE yYpeXaeHue,
OCHalLleHHOEe HOBENWMM 060pyAOBaHNEM N CBOEBPEMEHHO OTBEYalOLLEe Ha HaCyLHble BbI30BbI
BpeMeHW." (unTtaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/
Znanium.com. ba3oBas KoNNeKUUs : 3/IEKTPOHHO-bMbnnoTevyHasa cuctema : cant / 000 "HayuyHo-
n3gartenbckum ueHTp NHppa-M". - Mockea, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHuns: 06.06.2019). - Pexxmm gocTyna: gJa 3aperucTpup. nosib3oBaTtesien. - TeKCT:
9NeKTPOHHbIN. PoHA DBC hopMmpyeTcs C y4eTOM BCexX uameHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKJ/lOYaeT y4ebHuku, y4ebHble nocobus, YMK, moHorpacum, astopedepaTsl, AuccepTaunm,
SHUMKONEeANN, CNI0OBAPU U CNPABOYHUKYN, 3aKOHOOATE/IbHO-HOPMAaTUBHbIE AOKYMEHTHI,
cneumansHele nepuogmnyeckne n3fgaHnus n n3gaHus, BoelnyCKaeMble n3gatesnbCTBamMum By30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekumns : 3N1eKTPOHHO-6nbnnoteyHasa cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Meguna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: gnsa sapeructpup.
noJib3oBaTesiel. - TEKCT JIEKTPOHHbLIN. ABNAETCHA PpacnpoCTPaHEHHLIM 06pa3oBaTEbHbIM
3NEKTPOHHbIM PEeCypCOM ANS BbICLUMX N CPEOHUX CneunasnbHbiX y4ebHbiX 3aBedeHNn, Hay4yHo-
nccnenoBaTesIbCKUX MHCTUTYTOB, NyBNnYHbIX 6bnnoTek, NnpnobpeTatolnx KOpNnopaTMBHbIA A0CTYyN
Ons ceomx obyyvatowmxcs, npenogasatesen n T.4. 96C BkoYaeT yyebHyo 1 Hay4yHYI0 nIuTepaTypy
Mo HampaBJIEHNSAM NOAFOTOBKMN BbICLLEro N CpefHero npodgeccmoHasbHoOro obpasoBaHums.
http://www.iprbookshop.ru/586.html NMepuognyeckne n3gaHus [oCTynHble 0byYaoWwmmMcs u
coTpyaHnkam ®Irb0Y BO MI'TY no noAnncke m Ha OCHOBaHNU KOHTPaKTOB U JIMLEH3NOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6Lme BONPOChl OpraHn3aunmn n3yYeHns ONCLUUTIINHLI.

Ha n3y4eHne AMCUMNANHBI COrNacHO y4ebHOMY nnaHy Ha o4YyHou opme oby4veHus oTBoauTca 108 4acoB, U3 HUX 51,25 KOHTaKTHbIX 4YacoB,
56,75 yacoB npuxoantca ana CPC. KoHTaKTHble Yacbkl nogpa3nensatTca Ha aekuun (17 vacos), nabopaTopHble paboTbl (17 YacoB), NpakTu4eckune
3aHaTna (17 4vacoB), n camocTosATenbHasa paboTa nog pykoBoacTBoM npenopaBaTens (0,25 vacoB). Ha 3ao4yHov ¢popme obyyYeHMs N3yHEHULO
ONCUMNNHBL COrNacHo y4ebHomy nnaHy otBoamTcs 108 vacoB, u3 Hux 8,25 KOHTaKTHbIX 4acoB M 96 4ac gna CPC. KOHTaKTHble Yachl
noapasgensaiTca Ha nekuumm (4 4vaca), nabopaTopHble paboTbl (2 Yaca), nNpakTUYeckume 3aHATUSA (2 4Yaca) U KoHTakTHas paboTa B nepuopg
aTttecTtauum (0,25 vacos).

N3yyeHne kypca TpebyeT noceweHnsa nekuunin, akTUBHOM paboTbl Ha 1abopaTOPHbLIX U MPAaKTUYECKNX 3aHATUAX, BbIMOJIHEHNSA BCEX Y4ebHbIX
3afaHUi nNpenogasaTess, 03HAaKOMJIEHUS C OCHOBHOM M gonojHuTenbHonm nutepatypon, CPC. Bo BpeMs nekuunm CTyAeHT OO0JIKEH BECTU KpaTKUN
KoHCnekT. PaboTa Cc KOHCNeKToM feKkuun npepnonaraet B pamkax CPC npocMOTp KOHCMekTa (KenaTeslbHO B TOT e AeHb MNoCae 3aHATUR).
HeobxoAnMMO OTMETUTb MaTepuasibl KOHCNEKTa, KOTOpble Bbi3blBAOT 3aTPYAHEHUS ANA MOHMMaHUA. Mpu 3ToM obydalolnincs AO/KEeH cTapaTbhCs
HaTW OTBET Ha 3aTPYAHUTENbHbLIN BOMNPOC, UCMONb3ys PEKOMEHOO0BAaHHYO nuTepaTypy. ECim eMy caMocToAaTeNbHO He yaanoch pa3obpaTtbecs C
MaTepuanoM, HeobxoanMo chopMyNMpoBaTb BOMNPOCH U 06paTUTLCA K NpenofaBaTesto Ha KOHCYAbTauum nnm 6nnxxanwen nekuunm. ObyyvawoLemycs
HeobxoAnUMO perynspHo OTBOAUTbL BPeEMSA A1 MOBTOPEHUS NPONAEHHOrO0 MaTepuaa, NPoBePSs CBOU 3HAHUS, YMEHUA U HABbIKWU MO KOHTPOJIbHbLIM
BonpocaM (B npegenax spemeHun CPC).

MporpamMmMon npenycMoTpeH sabopaTopHbI MPaKTUKYM. YrnybneHne n KOHKpeTuM3auusa 3HaHWUA MPOM3BOAMTCA MPU €ro rnpoBedeHuu.
HeobxoonMbIM yC/IOBUEM SIBNSIETCA CaMoCTosiTeNbHas paboTa CTyAEHTOB C MCMOJIb30BAaHWUEM HarAsfHbIX NoCobuin, HeEOOXOANMON TEeXHUYECKOW
OOKYMeHTauun n nntepaTtypbl. Ka)kgoe 3aHATUE OCHallaeTCs ANOAKTUYECKMMN MaTepuanaMu: naakaTtamm, cxeMamm. OCHOBHas Leflb NpoBeAeHNS
3TUX 3aHATUIN - (QOPMUPOBaAHME Yy CTYOEHTOB aHa/IMTUYECKOro, TBOPYECKOro MbIlLeHNAa NyTEM npuobpeTeHns npakKTUYeCKUX HaBbIKOB.
JlabopaTopHble 3aHATUSA BbLIMOJHAIT clegywme 3adadvn: CTUMYAMPYIOT perysspHoe Wnusy4YeHne pekKoMeHAOBaHHOW NMTepaTypbl, a Takxe
BHMUMaTeJIbHOE OTHOLUEHNE K JIEKUMOHHOMY KYPCY; 3aKpennslT 3HaHWUs, MoJsiydYeHHble B npouecce NeKLMOHHOro oby4yeHmsa m caMoCToATESIbHON
paboTbl Hag NUTepaTyponr; pacwmpsaT 06bEM nMpodecCnoHaNbHO 3HAYUMbIX 3HAHWIA, YMEHUN, HaBbLIKOB; MO3BOJISAIOT MPOBEPUTb MNPaBUJSIbHOCTb
paHee MoJly4YeHHbIX 3HAaHUNW; NPUBUBAIOT HAaBbIKW CAMOCTOATENbHOINO MbILLJIEHNS, YCTHOIO BbICTYMNJ1IeHNS; cnocobcTByOT cBO6OOHOMY ONEPUPOBAHMIO
TEPMUHOJIOrNEN; NPenoCTaBAAT NpenoaaBaTeNto BO3MOXKHOCTb CUCTEMATUYECKN KOHTPOJIMPOBATb YPOBEHbL CAMOCTOATENbHOW paboTbl CTYAEHTOB.
YrnybneHne n KOHKpeTusauusa 3HaHUW MPOU3BOAUTCA MpU npoBeneHnn nabopaTopHbiX paboT. OCHOBHLIM METOAOM MPOBEAEHUS 3TUX 3aHATUN
ABNSETCA camocTosaTenbHasa paboTa CTyoeHTOB C WCMNosib3oBaHMeM JnabopaTopHoro obopynoBaHWS, HarnsAHbix nocobun, Heobxogmmon
TEXHNYECKON OOKYMEHTaUUM N nnTepaTypbl. Ka)kaoe 3aHATME OCHalWAeTCA AMAAKTUYECKUMN MaTepuasaMu: nnakaTamu, cxemamun. CogeprxaHue
nabopaTopHbIX 3aHATUI pukcmpyeTca B PN B pa3gene 5.5, HacTosALWen NporpamMmmsl.
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Mpy NOAroTOBKE K 3a4eTy B [OOMOJIHEHME K W3YYEHUIO KOHCMEKTOB JeKuuii, HeobxoAuMmMo Mnosb30BaThCsA Yy4ebHOW nuTepaTypou,
PEKOMEH0BAHHOM K HacTosLWeR nporpamMme. Mpu NoaroTOBKE K 3a4eTy He0b6XoAMMOo M3yUYnTb TEOPUIO: OMNpeaesieHNs BCeX MOHATUIA N 3aKOHOB [0
COCTOAHMS MOHMMaHUA MaTepuasia U CaMOCTOATENIbHO PELNTb MO HECKOJIbKY TUMOBLIX 3a4ay M3 KaxOol Tembl. [pu pelieHMn 3adadv Bceraa
HeobXxoAMMO YMETb Ka4eCTBEHHO UHTEPNPETUPOBATb UTOM pPeLLeHUs.

CamocTosTenbHas pa60Ta CTyaoeHToB (CPC) no gucunnnunHe NrpaeT Ba>XHYO pOJib B XO04€ BCEro yqe6Horo npouecca. MaTtepuasbl N MeTOANYECKNe
pekoMeHOoauunnm ons obecneveHuns CPC rotoBaTcs nperiogaBaTesIEM 1 BblAalOTCA CTYAEHTY NnpenogaBarteneMm n bnbnmnoTtekomn
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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

Autodesk 3DMAX - yyebHasi Bepcus CBoboaHasa nmueHsns

Autodesk AutoCAD CBoboaHasi niMueH3uns

K-Lite Codec Pack, Codec Guide cBobogHoe

Microsoft .NET Framework 4.7 CBob6oaHas nMueH3ns

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

NKscape CsoboaHas nuueHsns

Oracke VMVirtualBox CBobogHas nnueH3ns

QGIS CBoboaHas NMUEH3NA

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

1. OnekTpoHHasa bubnnoTeyHas cuctema «KoHCynbTaHT cTyaeHTa» (http://www.studentlibrary.ru/) 2. 3nekTpoHHas
bnbnnoTteyHasa cnctema «IPRbooks» (http://www.iprbookshop.ru/) 3. 9nekTpoHHasa 6ubnnortevHas cuctema «ZNANIUM.COM»
(http://www.znanium.com). [lna oby4atowmxcs obecneyeH focTyn (yaaseHHbIN AOCTYN) K CNeAYOWMM COBPEMEHHbIM
npodeccnoHanbHbiM 6a3aM AaHHbIX, MHHOPMaLMOHHbBIM CMPaBOYHbLIM U MOMCKOBLIM cucTemMaMm: 1. KoHcynbTaHT MNatoc -
cnpaBo4YHasa npasoBas cuctema (http://consultant.ru) 2. Web of Science (WoS) (http://apps.webofknowledge.com) 3.
Hay4Hasa anekTpoHHaa 6ubnuoTteka (H3B) (http://www.elibrary.ru) 4. SnekTpoHHas bubnnoteka AuccepTauunin
(https://dvs.rsl.ru)

CYBERLENINKA : Hay4yHas anekTpoHHas bubnmnoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[OoCTyna: ANS 3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3T0 Hay4yHasa a1IeKTPOHHas
6rnbnnoTeka, MNOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aa4YaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4YHoW AeATesIbHOCTU, 06LEeCTBEHHbIN KOHTPOJIb KavyecTBa Hay4dHbIX Nybankauumii, passmtue
MEXANCUMMNAMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOI0 NMHCTUTYTa Hay4YHON peLeH3umn, NOBbILWEHNE LUTUPYEMOCTH
POCCUINCKON HayKn N MOCTPOEHME NHPPACTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

eLIBRARY.RU. : Hay4YHas anekTpoHHas bubnmoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pe)xum pocTyna: ans 3aperucTpup. nosb3oBaTenen. - TEKCT: 3NeKTPOHHbIA. MnaTdopma eLIBRARY.RU 6bina co3paHa B
1999 roay no nHnumaTmee Poccminckoro choHaa pyHOaMeHTallbHbIX NCCenoBaHuin onsi obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 JOCTYyMa K BeAYLWMUM UHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy c
PYCCKOA3bIYHBIMU NMYBINKaLMSAMN U HbIHE ABNAETCA BeAyLLEeN 3/IEKTPOHHON 6nbnnoTekon Hay4HOW NepnoanNKN Ha PyCCKOM
A3blke B Mupe. https://elibrary.ru/defaultx.asp

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npogeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ans
3aperncTpup. nosab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpasoBaTesibHbIX CTaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, 3HUMKIONE[MN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepnoamnyeckme n3gaHus n n3faHus, Beinyckaemble nsgatenbcTBamMmm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHN4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Mepgua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OoCTyna: ANS 3aperncTpup. Nojsb3oBaTesien. - TeKCT 3IeKTPOHHbIN. FBNAeTCa pacnpocTpaHeHHbIM obpa3oBaTeNibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccaenoBaTelbCKnx
WHCTUTYTOB, NybnnyHbIX 6nbnnoTek, npnobpeTalowmx KOpNnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogasaTtenen
n T7.4. 9bC BKAOYaeT y4ebHyI0 1 Hay4HYI0 IMTepaTypy Mo HanpaBsieHNAM NOAFOTOBKW BbICLLEro U CpeHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (H3B) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAa cucTema : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccnnckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTtyna: Ans 3aperucTpup. nojb3oBaTenen. - TeKCT: 31eKTPOHHbIN. HIB - npoekT Poccuiickom
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Ha3BaHue

rocygapctBeHHon 6ubnnotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBLIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBINOTEK N34aHNSAM N HayYHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM U KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeaeHnin. B HacTosAwee BpeMa npoekT HIb BkovaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen 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 BesamymHe hoHO0B B
Poccunckon ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpPaHUT HaLMOHaNbHY0 NaMsaTb, cnocobcTeyeT
NMPOCBELLLEeHMIO Hacensowmx POCCU0 HAPOAOB U pacnNpOCTPaHEeHNo naen rymaHumsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MJIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNsAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosb3oBaTenen. ExxerogHo PHB nocewwaeT okono 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesiel. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLmam,
3a/10)XXeHHbIM elle B mnepaTopckon MybnuyHon 6ubnuoTteke, PHB cerogHsa — coBpeMeHHOe MHpopMaLMoHHoe
yypexzAeHue, ocHalleHHoe HoBenwnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/
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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

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

YuyebHas ycTaHOBKa no fiabopaTopHOMy
MPaKTUKYMy M0 ANCLUMINHE
«@U3nYecKas n KOJNIOMAHAS XUMMNs»

Autodesk 3DMAX - yyebHas Bepcusa
CeobopgHas nuueHsnsAutodesk
AutoCAD CsobopaHasa nuueH3unsaK-Lite
Codec Pack, Codec Guide
cBobonHoeMicrosoft .NET Framework
4.7 CBobogHas nuueH3naMicrosoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095NKscape
CeobopgHas nuueH3nsaOracke
VMVirtualBox CBobogHas
nueH3naQGIS CeoboaHaa nuueH3uns

44/44



http://www.tcpdf.org

