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

CocTaBuTesnib pabouyer nporpamMMmsi:

3aB. Katheapown, npodceccop, MoanncaHo npocton 30 MonoBa AHrennHa AnekceeBHa
JoueHT, 13.05.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

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

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

14.05.2026 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
14.05.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
14.05.2026 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
14.05.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
14.05.2026 MoanncaHo npocTton 30 N. 5. bepbepbsaH
14.05.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lesib Usyv4eHUs gUcUUnInHbl «d@usmyeckas XmuMma» - (GOpMUpPOBaHME LLeSIOCTHOr O,
CUCTEMATU3NPOBAHHOIO €CTECTBEHHO-HAay4YHOr0 MMPOBO33PEHNSA UH)XEHepa-TEXHOJI0ra; BbipaboTKa
HaBblKOB @aHa/IMTUYECKNX PaCYeTOB, YMEHUN MPUBAEKATb UX K PELLUEHUNIO TEXHOJIOrMYECKUX 3ahau,
yNpaBJEHNIO XUMUYECKNM MNPOLLECCOM Ha OCHOBE TePMOAUHAMNYECKUX N KNHETUYECKUX
3aKOHOMEpPHOCTEN.

3apaum n3yveHna ogucumnianHbl:

1. O3HakoMIeHUe C TeopeTU4eCKMMM OCHOBaMUN ANCUUMNIIVHBI.

2. CDOpMI/IpOBaHVIe HaBbIKOB Hay‘-IHO-I/ICCJ'Ie,EI,OBaTeJ'IbCKOIZ neAaATeNbHOCTHN.

3. OBnapeHne HaBblIKaMy KUHETUYECKNX U TeEpMOANHaAMUNYHECKNX PaCHETOB.

4. ®opMUpOBaHME HAaBLIKOB TBOPYECKOIO MPUMEHEHUS NOJTyYEHHbIX 3HAHWUIN B By ayLlen
0eAaTeNbHOCTU.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnmnHa BXoauT B NepeyveHb KypcoB 6a3oBol YacTu y4ebHoro nnaHa. OHa HenocpeaCcTBEHHO
CBsi3aHa C AMCUMMNINHAMN: MaTeMaTunKa, PU3MKa, HeopraHn4yeckas U aHanuTU4YecKas XMMus,
61MOXMMUS, NPOLLECCHI M anmapaThl MULLEBbLIX MPOM3BOACTB, METPOJIOr s, CTaHAAPTU3ALUNS 1
cepTuUKaLNs, KOHTPOJIb KavyecTBa NPoaAyKLUMM 06LLECTBEHHOIO NUTAHKS, (PU3NKO-XUMMYECKNE
MeToAbl aHaNn3a, TeopeTUYecKne OCHOBbI TEXHOIOM NN 06LLIECTBEHHOIO MUTAHUSA, TEXHOIOM S
NPOM3BOACTBA MULLEBbIX MPOAYKTOB (DYHKLIMOHANBHOIO U CMeLUnasbHOro HasHavYeHus.
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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

an/IMEHﬂeT TeopeTundeckme n nonysaMmnmpunieckme Mmogenn
npun pewieHnn 3agad XUMNYECKON HanpaB/1eHHOCTU

OlnK-2.2

Micnonb3yeT cTaHAapTHOe NporpaMMHoe obecneyeHne npu
peLleHnn 3a1a4 XUMUYECKOW HanpaBIeHHOCTH

OnkK-2.3

Ncnonb3yeT 6a30Bble 3HaHMA B 0611aCTU MaTeMaTUKN U
(p13MKU NpU NAAHUPOBaHUN PaboT XMMUYECKON
HanpaBJEHHOCTH

OnkK-2.4

06pa6aTb|BaeT AaHHble C UCNOoNb30BaHWeE CTaHOaPTHbIX
cnocoboB ANMNPOKCUMaLIMN YNCJIEHHBLIX XapaKTepucTun

OrnkK-4.1

npOBO,D,I/IT nccnenoBaHNs CBOWCTB BELLLECTB U MaTepuanos C
MnCcnoJib3oBaHune cep|/||7|Horo Hay4HOro 060pyD,OBaHVIF|

OlnK-4.2

[MpoBOAVT CTaHOapTHbLIE onepauun ona onpenesneHns
XUMNYECKOro 1 ha3oBOro cocTaBa BelwecTB U MaTepunasios
Ha X OCHOBE

OlnK-4.3

BnaneeT HaBblkaMu KOHTPOJISi OCHOBHbIX NMapamMeTpoB
TEeXHOJIOrMYEeCKOro npoLiecca, KayecTsa Cblpbsi U FOTOBOM
NpPoAYyKLUN

OrK-4.4

CnocobeH NpoBOANTL U3MEHeHMe NapamMeTPoB NpoLecca npu
N3MEHEHWN CBONCTB Cbipbs

OnkK-5.1

MpoBOAUT CUHTE3 BELLEeCTB U MaTepuasos pa3H0|7| npupoabl
C NCNOJ1b30BaHNEM UMEKLNXCA METOQUNK

OlnK-5.2

NHTeprnpeTupyeT pesynbTaTbl XMMUYECKMX HaboaeHWI C
MCMNOJIb30BaHNE PU3NYECKMX 3aKOHOB U MpeacTaBaeHUi

OlK-5.3

Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope,
aHanun3e, obpaboTke N NpeacTaBNeHUN NHHOPMALUN XUMUKO-
TEeXHOJIOrMYEeCKOro cogep)xaHns

OrK-5.4

CobnogaeT HOpMbl MHGOPMaLMOHHOM 6e3onacHOCTU B
npogeccnoHaibHOM AeATEeIbHOCTH
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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.

DOopMbl KOHTpPONA Bupgbl 3aHATUN Utoro 3.e.
(KkonunyecTBO) Yyacos
3K KoHuTp JNlek J1ab6 Mp KPAT |KoHTpo CP
nb
Kypc 3 Cem. 5 1 34 34 34 0.35 35.65 6 144 4
Kypc 3 CeM. 6 1 1 34 51 17 0.35 35.65 6 144 4
0O6beM AnCUUNANHBLI U BUObl y4ebHon paboThl Mo 3a04HON hopMe 0by4veHus.
DopMbl KOHTpONA Bupbl 3aHATUM WUtoro 3.e.
(konuyecTBO) yacoB
3K KoHTp Jlexk JNab Mp KPAT | KoHTpoO CcP
nb
Kypc 3 Cem. 5 1 12 10 8 0.35 8.65 105 144
Kypc 3 CeMm. 6 1 1 12 10 8 0.35 8.65 105 144
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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
5 XnMuyeckaa TepmMmogmHaMuka 1-5 12 14 8 2 [MpoBepka gomaluHero
3ajaHuns
5 XnMu4yeckas KUHeTUKa U KaTanams 6-11 12 14 8 2 Bany-onpoc
5 OuncrnepcHble cMCTeMbl B MPUPOLE N TEXHUKE 12-16 10 14 8 2 Ko1J10KBUYM
5 MpoMexxyTo4yHaa aTTecTaumsa: s3K3ameH 17 0,35 35,65 SK3aMeH B YCTHOW hopme
6 PacTBOpbI 3/1eKTPOSINTOB 18-24 12 14 8 2 TecTupoBaHue
6 OCHOBHbI€ 3aKOHbI 3JIEKTPOXUMUU 25-28 12 14 8 2 YNPC
6 TepMogMHaMMKa NOBEPXHOCTHbIX ABJIEHWIA 29-33 10 15 11 2 pedepaTt
6 [MpoMexxyToyHas aTTecTaumns: s3K3amMmeH 34 0,35 35,65 3K3aMeH B YCTHOW hopMme
UTOro: 68 85 51 0.7 71.3 12

5.2. CTpyKTypa ANCUMMNAMHBI A8 3a04HON popMbl 0B6yYHeHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b
1 4 5 6 7 8 9 10 11
5 Xnmmnyeckass TepMoanMHamMumKa 4 4 4 36
5 XvMunyeckas KMHeTuKa 1 KaTtanaums 4 4 2 36
5 OncnepcHble CMCTeMbl B MPUPOAE U TEXHUKE 4 2 2 33
5 MpoMeXxyToYyHasa aTTecTaumnsa: sK3ameH 0,35 8,65
6 PacTBOpPbI 3/1EKTPOJINTOB 4 2 4 36
6 OCHOBHbIE 3aKOHbl 3/IEKTPOXUMUN 4 4 2 33
6 TepMogMHaMVKa NOBEPXHOCTHbIX ABJEHWIA 4 4 2 36
6 MpoMe)xyToYHasa aTTecTaumsa: 3K3ameH 0,35 8,65
UTOro: 24 20 16 0.7 17.3 210
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5.4. Copep>XaHue pa3gesioB AUCUUNAUHbI (Moayna) «Pusnyeckas Xxumua», obpasoBaTtenbHbie TEXHOJIOTUMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
5 XumMmnyeckas 12 4 OCHOBbI XMIMNYECKOMN OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: TEXHUKY , Cnanpg-nekuus
TepMogunHamumKa TepMoanHaMunkn. Cuctema. |OMK-2.4; OMNK-4.1; OMNK-4.2; | 6e3onacHocTn npu paboTte

O6MeH sHepruen n
BELECTBOM Mexnay
CUCTEMOW 1 BHELLHEN
cpepon.
TepmognHaMmuyeckune
PYyHKLNN. 3aKOH
COXPaHEHUSst SHEpPrun.
BHYTpeHHASA 3Hepruns.
TennoTa. PaboTa.
Linknnyeckmne npoueccsl.
Lnkn Kpebca (ans
CaMOCTOATENIbHOIO
n3y4eHuns). | Havano
TepMOONHAMUKN.
Mcnonb3oBaHue | Havyana
TepMogNHaMUKN oS
pacyeTa peasibHbIX
NpPoOn3BOACTBEHHbIX 3a4au
(camocTosATenbHasa paboTa:
OooMallHee 3afjaHune).
TepMognHamMmmnyeckune
CBOMCTBa rasoB M ra3oBbix
cMecein. OCHOBbI
TepMoxmmmmn. TennoBon
3heKT. 3akoH Necca.
CnepnctBue 3akoHa ecca.
3akoH JlaBya3be-Jlannaca.
TennoTa obpasoBaHus
BellecTB. PacyeT TenaoBbIX
3¢peKkToB. 3aKoH
Kupxrodga: sbiBog 1
aHanms.
TepMognHamMmmnyeckune
rnoTeHuwnanbl. YpaBHeHNE
Fmbbca-renbmronsLa.
HanpaBneHne npoTekaHus
peakuun n 3Hak
TepMoaNHaMMN4eCKOro
noTteHuwnana

OlK-4.3; OlK-4.4; ONK-5.1;
OMNK-5.2; OrK-5.3; OlNK-5.4;
MKYB-2.1; NMKYB-2.2;

B XMMNYECKOMN
nabopaTtopuun, Nnpasuna
XPaHeHns N yTunmsaumm
peakTUBOB, NepBYyo
NMOMOLLb NPU OTPaBAEHMUSAX,
o)xorax. YMeTb: NpoBOAUTb
nabopaTtopHble
nccnenoBaHNsa XMMNYECKMX
nabopaTopHbIM
obopynoBaHNeEM, CBONCTB
BELLECTB, BbIABJIATb
3aKOHOMEpPHOCTU B
XPaHEHNS 1 yTUAn3aumm
BELLeCTB, MPOrHO3MPOBaTb
CBOWCTBa BeLLECTB, UCxons
M3 CTpoeHus. BnageTb:
npvemamu obpalyeHms ¢
nabopaTopHbIM
obopynoBaHueM,
peakTuBamu, npnbopamu;
meTonamm 6esonacHoro
obpalleHmns ¢ XMMUYeCcKUMun
MaTepuranamm
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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

XuMmnyeckasa KUHeTunKa un 12 4 CKOpPOCTb XMMUNYECKOW OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: MeToAbl Nnony4veHuns, |, Cnang-nekumns
KaTanus peakuuun. OCHOBHOE OMNK-2.4; OMNK-4.1; OMNK-4.2; | ntHoeHTudmKaumum n

KuHeTnyeckoe ypaBHeHune. |OlMK-4.3; OMNK-4.4; OMNK-5.1; [ uccnepoBaHnsa CBOWCTB

BinsHue KOHUEeHTpauuu OlNK-5.2; OMNK-5.3; OMNK-5.4; | HeopraHn4ecknx u

BeLlleCcTBa Ha CKOPOCTb MKYB-2.1; MKYB-2.2; opraHn4eckmnx BeLLecTB;

peakunn. KoHCcTaHTa MEeTOOUNKN XUMNYECKOro

ckopocTu. MNopsaaok 3KCNepuMeHTa; YMeTb:

peakumun. MonekynapHoOCTb. MJaHNPOBaTb 3KCMEepUMeHT

MapannenbHble 1 CrMocobHOCTbIO

rnocnepoBaTesibHble CaMOCTOSTE/IbHO Ha OCHOBE

peakuun MaTtemaTunyeckoe aHanu3a nMTepaTypHbIX

onncaHne KNHeTUKKn OaHHbIX C y4eTOM KJracca

CJIOXKHbIX peakunin. Mogenu OMacHOCTU BeLLeCTB;

OTKpbITbIX CUCTEM (ANna BnageTb: cnocobHOCTbLIO

CaMOCTOSATesIbHOro CaMOCTOSATEsIbHO

n3y4eHuns). Teopun COCTaBNATb MNnaH

XUMUNYECKON KNHETUKMN. nccnenoBaHums

KnHeTuKa C/IoXHbIX

rOMOrEeHHbIX,

POTOXUMUNYECKUX, LEeMNMHbIX

N reTeporeHHbIX peakLuuii.
OucnepcHble CUCTEMbI B 10 4 OnpepeneHne n cnocobwl OrlK-2.1; OMK-2.2; OMNK-2.3; | 3HaTb: TEXHNYECcKmne , Cnanp-nekuus

npupone N TexXHuKe

BbIPa>KeHUS
KOHLIeHTpaLun.
PacTBOpPUMOCTb.
3aBUCUMOCTb
pPacTBOPUMOCTW CaxapoB OT
TemnepaTypbl.
PacTBOpUMOCTbL ra3os B
KUOKOCTAX, XKNUOKOCTEN B
XKNAKOCTAX (3aKOH
pacrnpeneneHuns), TBepablxX
BELLLEeCTB B XXUAKOCTSX.
HeHacblWweHHbIE,
HacCbILEHHbIE,
nepeckbllLeHHbIe PacTBOPbI
TepMmognHaMuyeckme
CBOWCTBa pacTBOPOB

OMNK-2.4; OlK-4.1; OMNK-4.2;
OlNK-4.3; OlK-4.4; OMNK-5.1;
OlK-5.2; OMK-5.3; OMNK-5.4;
MKYB-2.1; NKYB-2.2;

cpeacTBa 1 MeToabl
ncnbiTaHUn (13 Habopa
MMEIOLLINXCS) O peLleHuns
nocTaBJieHHbIX 3aga4y HUP
YMeTb: HaxoanTb 06LLyto
nHopMaL Mo A5 pelleHns
rnpogeccnoHanbHbIX 3aau,
NCMoJIb30BaTb HECKOJIbKO
NMpPorpamMMHbIX NPOAYKTOB
onst 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
cneunanncta bonee
BbICOKOW KBanugunkaumm,
cnocobeH NoaAroToBUTb
Te3ncbl Aokaga u
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
npeseHTaumMio Mo 3a4aHHON
TeMe Npu Hann4mu
wabnoHa
PacTBopbl 371€KTPOSINTOB 12 PacTBopsbl anekTponnTos. |[OlK-2.1; OMK-2.2; OMNK-2.3; [ 3HaTb: MeTOoA40N10r N0 , Cnanpg-nekuuns
OTKJIOHEHVE CBOWCTB OMNK-2.4; OMNK-4.1; OMNK-4.2; | noncka Hay4Hom n
pacTBOPOB 3/1E€KTPOSINTOB OlK-4.3; OMNK-4.4; ONK-5.1; | TexHNn4Yeckon nHhopmaLumnm
OT 3aKoHOB Payns n BaHT - | OMNK-5.2; OMNK-5.3; OMNK-5.4; | B ceTn HTepHeT 1
[odpa. PaBHOBecKA B MKYB-2.1; NMKYB-2.2; creumnaan3npoBaHHbIX
pacTBOpax 3JIEKTPOJSINTOB. 6a3ax AaHHbIX; OCHOBHbIE
T34. N30TOHMYecKni npvembl paboTel CO
KO3 PULIMEHT, CTEMNeHb cneumann3npoBaHHbIM
Auccounaunm, KOHCTaHTa NporpamMmMHbIM
anccouvaymn. 3aKoH obecnevyeHnem npu
OcTBanbaa. Teopun KNCnoT nposeneHnn
1 ocHoBaHUN. OcobeHHOCTH TEeopeTUYeCcKNX pacHeToB n
BOAHbIX pacTBOpOB. Teopus obpaboTke
Oebas n Xiokkens. 3KCrepuMeHTaslbHbIX
AKTUBHOCTb, KO3(hpuumneHT OaHHbIX YMeTb: NPOBOANTb
AKTUBHOCTW, NOHHas cuna NMOWCK Hay4YHOWN n
pacTBopa. KosnmyecTeeHHoe TeXHNYeCKon nHhopmaumn
onpegeneHne KNCJ0THOCTH C Ucnosib3oBaHMeM obLwmx n
BOAHbIX PacTBOPOB. cneunann3npoBaHHbix 6as3
MoHaTue pH n pK. PacyeT OaHHbIX; NPUMEHATb
pH. BnnsaHune pH 6ydepHbix crneumnann3npoBaHHoe
cncteM. bydepHas rnporpamMmmMHoe obecnevyeHune
eMKoCTb. bnonornyeckoe npy nposeneHnn
3HaveHune bydepHbIx TEeopeTUYeCKNX pacHeToB n
cuctem (gnsa obpaboTke
CaMOCTOATENbHOIr0 3KCrepuMeHTallbHbIX
n3yyvyeHus). [aHHbIX; NCNONb30BaTb
cneunann3npoBaHHoe
nporpammHoe obecrnevyeHune
npv npepcTassieHnn
pe3ynbTaToB paboThbl
npogecCcuoHabHOMY
coobuwecTBy. BnageTsb:
HaBblKaMWN NPUMeHeHNs
cneunaan3npoBaHHOro
nporpamMmMHoro
obecneyeHns n 6a3 gaHHbIX
npv peweHnn 3agad
npodgeccnoHanbHom cgepsbl
0eATeNbHOCTHU
OCHOBHbIE 3aKOHbI 12 SNEeKTPONpPOBOAHOCTb. OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: OCHOBHbIE , Cnanpg-nekuns
3/IEKTPOXUMUN YpaBHeHue OH3arepa. OlK-2.4; OMNK-4.1; OlNK-4.2; | nporpaMmHble cpeacTBa,
DKBMBaJsIeHTHas OMNK-4.3; OMNK-4.4; OMNK-5.1; | kputepun Boibopa
3N1eKTponpoBoAHOCTb nMpu | OMK-5.2; OMNK-5.3; OMNK-5.4; | nporpaMMHbIX CpeacTB, UX
6eckoHe4YHOM MKYB-2.1; NMKYB-2.2; PYHKLNOHANbHYIO
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

pa3baBneHunn. CTPYKTYpPY, YMETb:
MoaBMXXHOCTb NOHOB. MPUMEHSATb NpuKIagHoe
3akoH Konbpayua. nporpammMmHoe obecnevyeHune
InekTpodopeTn4ecKui n rMpw opraHn3aunmn peLieHmns
peniakCauMOoHHbIN NPOn3BOACTBEHHbIX 3ajaM,
3pekTbl. BansHne noHHon co3faBaThb N USMEHATb
aTMocdepsl Ha KOHUrypauuto
MOABM>XXHOCTb MIOHOB. MH(OPMALNOHHBIX CUCTEM
MpumeHeHne B COOTBETCTBUM C
3N1EeKTPONPOBOAHOCTM ANS noTpebHOCTSAMU 1 OpraHnsa
onpeaeneHns BJaKHOCTH LIMOHHO-METO 4010 N4EeCKOM
npoayKuunm CTPYKTYpOW NpeanpusTuns,
CeNbCKOX03ANCTBEHHbIX HacTpauBaTb,
Npon3BOACTB. aOMUHUCTPUPOBATL U
KoHAoyKTOMeTpuyeckoe conpoBoxaaTb UC.
TUTpOBaHue (oA BnapeTtb: HaBblkaMu
CaMOCTOATENbHOIr0O pa3paboTkn, BHEAPEHNS U
n3yyeHuns). AnekTpoa. ajanTtaunu NpuKnagHoro
SNeKTPoABUXKYLLAA cnna. nporpamMmMHoOro
N3mepeHne AC uenu. obecneyeHuns

TepmoanHaMuKa 10 MoBepxHOCTHOE OMNK-2.1; OMNK-2.2; OlNK-2.3; | 3HaTb: MaTemMaTun4eckme , Cnang-nekuuns

MOBEPXHOCTHbIX SIBJIEHUN HaTaXXeHune. BnnaHue OlNK-2.4; OMNK-4.1; OlMNK-4.2; | Teopun 1 MeToabl,
pa3n4YHbIX PaKTOPOB Ha OlK-4.3; OlMNK-4.4; ONK-5.1; | npymeHsieMble Npu
Be/IMYMHY noBepxHocTHoro |OMK-5.2; OMK-5.3; OMNK-5.4; [ obpaboTke gaHHbIX YMeTb:
HaTSAXeHuns. MKYB-2.1; MKYB-2.2; MCMNOJIb30BaTb OCHOBHbLIE
MeXxMoneKynspHbIe n MeTOoAbl CTaTUCTUYECKON
MeXxasHble 06paboTKM AaHHbIX U
B3aUMOOENCTBUS. annpokcMMaumun
Cma4mBaHue. Ancopbums. YUCJIEHHBIX XapaKTEPUCTUNK
OCHOBHbIe MOHATUA U BnapeTtb: meTogamum
onpepenexHuns. cTaTucTnyeckonm obpaboTkn
Konn4yectBeHHble cnocobbl WHgopMaumn, ocHoBaMun
Bblpa)keHusa agcopbuunn. dyHOaMeHTaNbHbIX
Teopun agcopbuun. MaTeMaTUYeCKNX TEOPU n
Apncopbums Ha NOPUCTbIX HaBbIKaMU1 UCMOJIb30BaHUS
apcopbeHTax. MaTeMaTMn4eCcKoro
dyHOaMeHTallbHoe annapaTa npu obpaboTke
ypaBHeHue aacopbumnn DaHHbIX
'mb6ca. Ceonctea MNAB 1
MNB. YpaBHeHne
LLnwkoBcKoro.
NMoBepxHOCTHas
AKTUBHOCTb. OCo6eHHOCTK
apcopbumnm n3 pacTsopoB

MpomMexyTo4Has

aTTecTaums; 3K3aMeH

NTOIO: 68 24
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6

Xnmmnyeckasa TepmMoanHamMumnKa XUMUyeckme peakummn 1 yCcaoBmusa Ux npoTekaHns. Knaccugumnkaumsa XMMm4eCkKnx peakumn 8 4
XnMmnyeckas KUHeTUKa U KaTaaus KnHeTuka hepMeHTaTUBHbIX peakLui peakuumin 8 2
[uncnepcHble CUCTEMbI B MPUPOAE N TEXHUKE MNprroToBsieHNe PacTBOPOB. PacyeTbl Ha KOHUEHTPaumio 8 2
PacTBOpbI 3/1€KTPOJSINTOB BydepHble cuctemsl 8 4
OCHOBHbIe 3aKOHbl 3/1EKTPOXUMNU 3C 31eKTPOXUMUYECKON Lienun 8 2
TepMoAMHaMMKa NOBEPXHOCTHbIX ABJEHWNN Teopun agcopbuunmn 11 2
lMpomMeXyTo4yHasa aTTecTaums; 3K3aMeH

NTOro: 51 16

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

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

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

CemMm Neo paspena aUMCUUNINHDbI HaumeHoBaHue nabopatopHbix paboT 061bemM B Hacax
0o®0 390 0390
1 2 3 4 5 6

XnMmn4yeckas TepmMmognmHaMumka PacyeT TennoTbl HENTpann3saumn 14 4
XUMnyeckasa KUHeTKa 1 KaTaaus OnpefefieHne KOHCTaHTbl CKOPOCTU XUMUYECKON peakumnm 14 4
[uncnepcHble CUCTEMbI B MPUPOAE N TEXHUKE MNpuroToBsieHNe pacTBOPOB 14 2
PacTBOpbLI 3/IEKTPOSINTOB PacTBOpbI 3/1eKTPONNTOB. byepHble cncrtemsl. 14 2
OCHOBHbIEe 3aKOHbl 31EKTPOXUMNK SNeKTpoauns3 14 4
TepMoAMHaMMKa NOBEPXHOCTHbIX ABJIEHUN Ancopbuus 15 4
lMpoMeXyTo4yHasa aTTecTaums; 3K3aMeH

UTOro: 85 20
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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
Xnmmnyeckasa TepMoanHaMumKa 11. SHTpONUA. PUINYECKUN N TEPMOANHAMUYECKUIA CMbICA 3HTponun.12. BTopoe 1-4 2 36
Hayasno TepMoanHaMnkn.13. Cnocobbl pacyeTa SHTpoONMN. Hepens
XyMunyeckas KMHeTuKa 1 Katanaums 22. NoHATHe 0 KaTanmse 5-6 2 36
Hepens
[ncnepcHble cucTeMbl B NPUPOAE N TEXHUKE NMpuMeHeHMe ANCNepCcHbLIX CUCTEM B NMPUPOLE U TEXHUKE 7-16 2 33
Hepens
PacTBOpbI 31€KTPOANTOB 23. PacTBOpbl. [ToHSATME O PpacTBOPUMOCTU BelecTB. PU3nKo-xmMmnyeckasa tTeopums 1-5 2 36
pactBopoB [./. MeHpgeneera27. Boga kak cnabbii anekTponuT. MloHHoe Hepens
npovsseneHvne BoAbl. BogopoaHbii nokasaTtesnb. MoHaTue o6 nHankatTopax.28.
CBOWCTBa pacTBOPOB CUJIbHbLIX 3JIEKTPOJINTOB. MNpon3sefeHne pacTBOPUMOCTU.
OCHOBHbIE 3aKOHbl 31IEKTPOXNMUN FanbBaHWYeCKUn aneMeHT. MNonspnsaumns n nepeHanps>XeHne 371eKTPoLHON 6-11 2 33
peakuunmn.33. Kosim4yecTBEHHasa XapakKTepUCTMKa 3N1eKTPOAHbIX NPOoLIeCCOB Hepens
TepMoAMHaMMKa NOBEPXHOCTHbIX ABJEHUN XpomaTorpagusa. Buabl xpomaTtorpadpunCopbeHTbl. DNt0eHThl. Teopus 12-16 2 36
TeopeTnyecknx Tapenok. AnnapaTypHoe BbiMNOJHEHNE Hepens
NTOro: 12 210
5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUUNJIMHE
Moaynb pJaTta, MecTo npoBeneHus HasBaHue meponpuaTusa dopmMa nposepeHns OTBETCTBEHHbIA JocTuxeHus
MeponpuaTuUs obyyalowuxcs
Moaynb 3 YyebHo- 1 3aHaTue, MI'TY Ponb xumnun B Hayke.Posib Nekunsa-6becena [Monosa A.A. OnK-2.3;

nccnepoBaTesibCkaa n
Hay4HO-UccnenoBaTesibCKas
0eATesIbHOCTb

POCCUMCKMX YHEHbIX B
PasBUTUN XUMUWN.
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

544(075.8) M 58 MonoBa, A.A. dusnyeckas xmumms : y4ebHoe
rnocobue ona ctyneHToB By3oB / A.A. MNMonosa, T.b. MNonosa. -
Cne. : laHnb, 2015. - 496 c. : un. - (Y4ebHnKN ona By3o0B.
CneumnanbHasa nutepaTtypa). - Fpud: PekomenposaHo ®IrE0Y
BIMO "MoCKOBCKUI rocyAapCTBEHHbIN YHUBEPCUTET NULLEBbIX
npon3BoAacTs". - MNpun.: c. 460-487. - bubnwnorp.: c. 488 (30
Ha3B.). - ISBN 978-5-8114-1796-4

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+045
15D

539.1(07) M 75 MonekynspHasa pusvka n TepMoANHaAMUKA :
TecToBble 3a4aHNA TeKyLLeln, NMPOMeXXYTO4YHOM aTTecTaunm n
3afa4u : y4yebHo-mMeTOoAMYecKoe nocobure no aucumnanHam

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000021953&D
0K=030268&BASE=000001

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

544(075.8) M 79 MopayeBckuin, A.l'. dDnsnyeckas xmumus.
TepMoaMHaMnKa XMMUYECKMX peakuui : y4ebHoe nocobue
Ona ctynenTos By3oB / A.l'. Mopayesckuia, E.I'. ®upcosa. -
N3a. 2-e, ncnp. - CN6. : JlaHb, 2015. - 112 c. : un. - (Y4ebHukn
ansa sy3os. CneunanbHas nutepaTtypa). - pud:
PekomeHgoBaHo YMO no yHUBepcuUTETCKOMY
rnonMTexHmnyeckoMmy obpasoBaHuto. - Mpwun.: c. 89-99. - 36 Hb
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100002979. -
Pe>xxum pocTyna: cogep>xaHue. - AYJ1: 7 3k3. - bubnuorp.: c.
87-88 (16 Ha3B.). - ISBN 978-5-8114-1858-9

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
05A

541.1(075.8) M 79 MopayeBckuir, A.l'. Pnsnyeckasa xmmus.
[eTeporeHHble cucTemsl : y4ebHoe nocobue ana CTyLeHTOB
By3oB / A.l'. Mopayesckuni, E.I'. dupcosa. - N34. 2-e, cTep. -
Cneé. : NlaHb, 2015. - 192 c. : un. - (Y4ebHnKN ona By3o0B.
CneumnanbHasa nutepaTypa). - Fpud: PekomengosaHo YMO no
YHVBEPCUTETCKOMY MOJIMTEXHUYECKOMY obpa3oBaHuio. - 9b
HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044101. -
Pexxum pocTtyna: cogeprkaHue. - AYJ1: 7 3k3. - bubnwnorp.: c.
183-184 (12 Ha3B.). - ISBN 978-5-8114-1859-6

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
01A

544(075.8) M 79 MopayeBckuin, A.l'. dnsnyeckas xmumus.
MoBEPXHOCTHbIE SIBNEHNA U AUCMEPCHbIE CUCTEMBI : y4ebHoe
nocobue pona ctyneHToB By30B / A.l'. MopayeBckui. - N3a.
2-e, cTep. - CN6. : NlaHb, 2015. - 160 c. : un. - (Y4ebHukn ans
By30B. CneunanbHasa nuTtepaTtypa). - pud: PekomeHooBaHO
YMO no yHUBEpCUTETCKOMY MOJIMTEXHUYECKOMY
obpa3oBaHuto. - 36 HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100043998. -
Pexxum pocTyna: conep>kaHue. - bubnuorp.: c. 151-153 (50
Ha3B.). - ISBN 978-5-8114-1857-2

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
016

BopuwieBckuin, A.A. dusnyeckaa xumnsa. B 2 1., T. 1, Obwas
XMMUYecKas TepMognHaMmka : y4ebHuk / bopwiesckuim A.4. -
MockBa : UHDPA-M, 2025. - 606 c. - (Bbicluee obpa3oBaHue:
bakanaspwmat). - 36C 3HaHNyM.

https://znanium.ru/catalog/document?id=453366

BopuweBckun, A.A. dusnyeckaa xumus, T. 2,
CTaTncTtunyeckaa TepMogmHamMmumka : y4ebHuk / bopuieBckun
A.4. - MockBa : UH®PA-M, 2017. - 382 c. - (Bbicwiee
obpasoBaHue: bakanaspumar). - 3bC 3HaHuyM. - URL:
http://znanium.com/catalog/document?id=45078. - Pexxnm
JocTtyna: no nognucke. - ISBN 978-5-16-011788-1. - ISBN
978-5-16-104235-9

https://znanium.ru/catalog/document?id=453369

Y4yebHo-MeTOoOMYECKME MaTepuabl A1a caMocToAaTesIbHOM paboTbl 0by4vatowmxcsa us yncna

0
5%
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WHBaNA0B N 1L, C OFrpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBba (OB3) npepocTtaBnsatoTcsa B popmax,
afanTUPOBaHHbIX K OrpaHUYeHNAaM NX 340PO0BbSA U BOCMPUATUS MHOpMaLnn:

ONs nuu C HapyLWeHUAMM 3peHuns:

B nevyaTHoM hopMe yBeSIMYEHHbIM LLUPUGTOM,
B (hopMe 31eKTPOHHOr0 AOKYMEHTA,

e B (hopmMe ayaunocpanna,

B NevyaTHON opMe Ha A3blke bpanns.

ONns nuu c HapyweHnamMm cnyxa:

e B nevyaTHom popme,
¢ B (JOPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nvy C HapyLweHWsSMU OMOPHO-ABUraTeNbLHOro anmnapaTa:
e B MevyaTHOW chopme,

e B ()OpMe SNEKTPOHHOIr0 LOKYMEHTA,
e B (hbopmMe ayaunocpainna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

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

BM3yann3aLuum pesynbTaToB
XUMUYECKOr0 3KCNepuMeHTa

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

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

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

4 4 NHdopMaLMoHHbIe
TEeXHoJ0rnn

56 56 dursnyeckas xmmums

7 7 DN1IeKTPOXMMUsA

5 5 KBaHTOBas MexaHuKka u
KBaHTOBas XMMunsa

3 6 rmopasavika

7 9 Xvmunsa n prsmka TBepaoro
Tena

6 7 XuMunyeckaa MeTpoJsiornsa un
CTaHdapTu3auns

3 8 MeTonbl pa3zgeneHnsa n
KOHLIEHTPYPOBaHUSA

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yainsauunnm pesynbTtaTtoB
XUMNYECKOro sKCrnepmMeHTa

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

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

OMNK-2.3 lcnonb3yeT 6a30Bble 3HaHWUSA B 061aCTV MaTeEMaTUKN U QU3NKN MPU NAAHMPOBaHUK paboT XMMUYeCKon
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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
HanpasJIEeHHOCTN
4 4 WNHdpopMaynoHHble
TEXHOI0rnn
56 56 Ddusnyveckas xXmmMms
7 7 INEeKTPOXUMUSA
5 5 KBaHTOBas MexaHuKa n
KBaHTOBas XUMUS
6 7 XvMumnyeckas MeTposiornsa n
CTaHAapTu3auums
7 9 Xvmuna n pusmka TBepLoro
Tena
3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUpPOBaHUsA
3 6 Fvpopasavka
4 8 MeToabl 06paboTku n
BU3yasM3aunn pesysbTaToB
XVWMMYECKOro 3KCNnepmuMeHTa
6 6 LUndposasa TpaHchopmaums
oTpacau
8 9 MogroToBka K npouenype
3aWMThl 1 Npoueaypa
3aLlNTbl BbINYCKHOWN
KBaNNuKauMoHHom paboTbl
8 8 KomnbloTepHoe

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

ONK-2.4 ObpabaTbiBaeT AaHHbIE C UCMO/Ib30BaHME CTAHAAPTHbLIX CNOCOBOB anmnpPOKCMMaLMN YUCIEHHbIX XapaKTepucTu

4 4 NHdopMaumoHHble
TEexHoJ0rnm

56 56 Ddusnyeckas Xmmus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaAHTOBasi XMMus

3 6 Fvppasavka

7 9 Xvmuna n pusmka TBepnoro
Tena

3 8 MeToAbl pa3geneHnsa n
KOHLEHTPMPOBaHUA

6 6 Undposasa TpaHchopmaums
oTpacau

4 8 MeTonbl 06paboTku 1

BU3yaninsauunn pesynbTtaTtoB
XNMNYECKOro 3KCnepnMMeHTa

8 9 MogroToBka K Npoueaype
3alWKMThl 1 Npoueaypa
3aLUNTbl BbIMYCKHOWN
KBaNUuUKaLMoHHoOM paboTbl

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

OnNK-4.1 MNpoBoauT NccaefoBaHNs CBOMCTB BELLECTB 1 MaTepurasioB C MCMOJIb30BaHNE CEPUINHOIo Hay4YHoro obopyaoBaHus

12 12 O6lwasn n HeopraHuyeckas
XUMUS

34 34 AHannTu4yeckas xmMms

56 56 Ddusnyeckas Xmmums

34 34 OpraHuyeckas xuMus

5 7 KossiongHasa xumMmsa

3 6 Fvpopasavka
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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

6 7 Xumuyeckas meTposiorvs u
cTaHgapTu3auus

3 8 MeToAbl pa3zgeneHnsa n
KOHLIEHTPMPOBaHUSA

7 9 dunsnyeckmne MeToabl
nccnenoBaHnsa B XMMnNU

6 9 XUMna npupoaHbIX
CcoefMHEHWIA N OCHOBbI
broxnmmn

8 9 MogroToBka K Npoueaype
3alWKMThl 1 Npoueaypa
3aLlUNTbl BbIMYCKHOWN
KBanNuUKaLMoHHom paboTbl

OMNK-4.2 MpoBoanT CTaHAapTHble onepauun anas onpeaeneHns XMMnM4Yeckoro 1 pa3oBoro coctaBa BewecTB U MaTepunasios
Ha X OCHOBE

12 12 Obuwasn n HeopraHuyeckas
XUMUA

34 34 AHannTu4yeckas XmMms

56 56 dusmyeckas xmmms

34 34 OpraHnyeckas xmmMus

5 7 KonnongHas xmmMusa

3 6 rmopasavka

3 8 MeToAbl pa3zgeneHnsa n
KOHLLEHTPUPOBaHUSA

7 9 dunsnyeckmne MeToabl
NccefoBaHns B XMMUM

6 9 XyMuns npupoaHbIX
COeMNHEHWI N OCHOBBI
broxnmmn

8 9 MoaroToBKa K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHOM paboTbl

ONK-4.3 BnageeT HaBblKkaMy KOHTPOJIS OCHOBHbIX MapaMeTpoOB TEXHOJIOMMYeCKOoro npoLecca, KayecTsa Cbipbs U FOTOBOW

npoayKumm

12 12 O6uan n HeopraHnyeckas
XMMUA

34 34 AHannTn4eckas xmmMms

56 56 dusnyeckas xmmmsa

34 34 OpraHuyeckas xuMus

5 7 KonnoungHasa xmmMus

3 6 maopasavka

6 7 XMunyeckas MeTposiorus u
CTaHpapTM3aums

3 8 MeToAbl pa3zgeneHnsa un
KOHLEHTPUPOBAHUS

7 9 dusunyeckme meToabl
nccnenoBaHns B XMMum

6 9 XUMna npupoaHbIX
CoefUHEHWUI N OCHOBHbI
6rnoxmmmm

8 9 MoaroToBka K npouenype

3alWmUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

OMNK-4.4 CnocobeH NpoBOANTb M3MEHEHWE MapaMeTPoB NpoLecca Npyu U3MeHEHNN CBOWCTB Cblipbs

12 12 O6buan n HeopraHnyeckas
XUMUS

34 34 AHannTn4yeckas XmMMms

56 56 dusmyeckasa Xxmmmsa

34 34 OpraHuyeckas xuMus

5 7 KonnongHasa xmmMmsa

3 6 maopasBavika

6 7 XnMn4yeckas MeTposiornsa n
CTaHpapTM3aums

3 8 MeToAbl pa3zgeneHnsa un
KOHLIEHTPUPOBaHNSA

7 9 dunsnyeckmne MeToabl
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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

nporpamMmsl

nccnegoBaHUsa B XuMnn

XUMuna npupoaHbIX
COeINHEHNI N OCHOBBI
6rnoxmmmmn

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

OMNK-5.1 lNpoBOANT CNHTES BEe

LEeCTB N MaTepnanioB pa3H0|7| n

pupoabl C NCMNOJIb30BAHNEM UMEKLLNXCA METOOUNK

56 56 Ddusndeckas xXmmMms

34 34 OpraHnyeckas xmmMus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaHTOBas XUMuUs

3 6 Fvppasavka

7 9 Xvmuna n pusmka TBepnoro
Tena

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n
BU3yasM3aunn pesynbTaToB
XMMWNYECKOro 3KCrnepmmeHTa

6 9 XrMuns npupoaHbIxX
COeJUHEHWNIN N OCHOBBbI
6roxumMmmn

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

8 8 KomnbloTepHoe
MogennpoBaHme
MPOM3BOACTB CMHTETUYECKMX
6rnonormyeckn akTUBHbIX
BeLlecTB, XMUMNKO-
hapmaLeBTNYeCKnX
npenapaToB ”
KOCMeTUNYeCKUX CpeacTB

2 2 O3HaKoMUTesIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

ONK-5.2 NHTepnpeTupyeT pe3ysibTaTbl XMMUYECKUX HabntoaeHNn C MCNoNb30BaHNe (U3NYECKNX 3aKOHOB 1
npeacTaBsieHUN

56 56 dusnyeckas xXmmMms

34 34 OpraHnyeckas xmmMus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaHTOBas XUMuUs

3 6 Fvppasavka

7 9 Xvmuna n pusmka TBepLoro
Tena

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n
BU3yasmM3aunn pesynbTaToB
XMMWNYECKOro 3KCrnepmmeHTa

6 9 XrMuns npupoaHbIxX
COeJUHEHWNIN N OCHOBBbI
6roxumMmn

8 9 MogroToBka K npouenype
3alWMThl 1 Npoueaypa
3aLNTbl BbINYCKHOWN
KBaNNuUKaLMoHHoM paboTbl

8 8 KomnbloTepHoe
MogennpoBaHume

NPOU3BOACTB CUHTETUYECKUX
BNOSIOrNYECKN aKTUBHbBIX
BELLEeCTB, XMMUKO-
(hapMaLeBTUYECKUX
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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

npenapaTos 1
KOCMETUYECKUX CPeacTB

2 2 O3HakoMUTeNbHan NpakTukKa
56 56 Hay4Ho-nccnepnoBaTtesibCcKas
paboTa

OMNK-5.3 cnonb3yeT coBpeMeHHbIe IT-TexHonorum npu cbope, aHanmnse, obpaboTke 1 NpeacTaBiIeHUN NHPOPMaLIUN
XUMUKO-TEXHOJIOMMYECKOro cogep xaHus

56 56 Ddusnyeckas Xmmus

34 34 OpraHunyeckas xuMus

7 7 DNIeKTPOXMMUsa

5 5 KBaHTOBas MexaHuKa u
KBaHTOBasi XMMUs

3 6 FvppaBavka

7 9 Xvmunsa n prsmka TBepaoro
Tena

6 6 Lncpposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n

BM3yann3aLunm pesynbTaToB
XUMUYECKOr0 3KCNepuMeHTa

6 9 XyMuns npupoaHbIX
COeJNHEHWNIN N OCHOBBbI
6roxummmn

8 9 MogroToBka K npouenype

3alunThl U Npoueaypa
3alUNTbl BbIMYCKHOMN
KBaJIMUKaLMoHHoM paboTbl

8 8 KomMmnbloTepHoe
MoaennpoBaHue
MPOU3BOACTB CUHTETUYECKNX
610/10rM4eckn akTUBHbIX
BeLLeCcTB, XUMUKO-
dapmaLeBTUYeCKMX
npenapaToB ”
KOCMEeTUNYEeCKMX CPpeacTB

2 2 O3HakoMUTeNbHaa NpakTukKa

56 56 Hay4Ho-nccnepnoBaTtesibCcKas
paboTa

ONK-5.4 Cobniogaet HOpMbl MHOPMaLIMOHHON 6e30MNacHOCTN B MPOeCCUOHaIbHON AeATeNbHOCTH

56 56 dusnyeckas xXmmMms

34 34 OpraHnyeckas xmmMus

7 7 S/IeKTPOXMMUSA

5 5 KBaHTOBast MexaHuKa 1
KBaHTOBas XUMuUs

3 6 maopasavka

7 9 Xvmuna n pusmka TBepLoro
Tena

6 6 LUndposasa TpaHchopmaums
oTpacau

4 8 MeToabl 06paboTku n

BU3yannsaunnm pesynbTaToB
XNMNYECKOro 3KCrnepmnMmeHTa

6 9 XrMuns npupoaHbIxX
COeJUHEHWNIN N OCHOBBbI
6roxumMmn

8 9 MogroToBka K npouenype

3alKMThl 1 Npoueaypa
3aLNTbl BbINYCKHOWN
KBaNNuUKaLMoHHoM paboTbl

8 8 KomnbloTepHoe
MoZenmpoBaHue
MPOU3BOACTB CUHTETUYECKNX
brnonornyeckn akTUBHbIX
BELLeCcTB, XUMUNKO-
hapMaLeBTNYECKUX
npenapaToB ”
KOCMeTNYECKNX CPeACTB

2 2 O3HaKoMUTesIbHas NpakTuKa
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ST1anbl (OpMUPOBaAHUA KOMNETEHLUHN HauMmeHoBaHue y4ebHbIX
(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCLUIMJIVH,
(e L:>To) 390 0390 cdopmMupyloue
KOMMNeTeHUuM B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpaMMbl
56 56 Hay4Ho-nccnepoBaTtenbckas
paboTa

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx (oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oOyyeHus HaummeHoBaHue
pesynbTaThbl Hey[noBJIETBOPUT | yaoBneTBopuUTen XopoLwio OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLuuun
1 2 3 4 5 6

OlMK-2: CnocobeH ncnosb3oBaTb MaTeMaTU4YeCKMeE, Cbl/l3|/|‘-|ecKI/Ie, CbI/IBI/IKO-XI/IMI/I‘-IeCKI/Ie, XnMm4yeckme MmeToabl Ana peweHns

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OMK-2.1 NpuMeHsieT TeopeTnyeckme 1 NoaysMnMpuyeckne MoLesv Npuw pelleHnn 3aaay XMMUYeCcKom HanpaBieHHOCTH

3HaTb: NoAxoabl
K pelleHunio 3aaad
M3 OCHOBHbIX
pa3fnenos
MaTemMaTuKu, a
TaKXe nx
MPUI0OXKEHUS K
TeopeTun4eckon
XUMUN, MPUHLMNNbI
MaTeMaTU4ecKoro
MO enMpoBaHus
XUMUNYECKNX
peakuunn

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YWPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHON
popme

YMeThb:
Ncnosib30BaTh
MaTeMaTu4YeCcKni
annapaT npwu
n3yyeHnn n
KONIMYECTBEHHOM
onncaHun
PUsnyecknx
nMpoL,eccoB n
ABNEHUN, @ TaKxXe
npu peweHnn
dhU3nyecknx 3agaq

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
HebonbLne
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetsb:
HaBblKaMu
TeopeTn4eckoro u
3KCNepuMeHTasbH
Ooro nccnenoBaHus
Monenen
XUMUNYECKNX
rnpoL,eccos

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OlMK-2: CnocobeH ncnosb3oBaTb MaTeMaTU4YeCKME, (Lt)I/I3I/I‘-IECKI/Ie, CbI/IBI/IKO-XI/IMI/I‘-IeCKI/Ie, XnMm4yeckme MeToabl Ana peweHns

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

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

3HaTb:

BO3MO>XHOCTU
MporpamMMHbIX
nakeTtoB obuiero
Ha3HayeHuns
(Microsoft) npu
peweHnn 3agad
XUMUNYECKON
HanpaBJIeHHOCTN

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaliune
oTAesbHble
npobensbl 3HaHUA

CchopMupoBaHHbIe YWUPC, TecCThl,

cucTeMaTuyeckme | KOHTposibHas

3HaHuA paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHOM
dopme

YMmeThb:
MPUMEHATb
npuknagHoe
nporpamMMHoe
obecneyeHune npu
opraHusauum
peLieHuns
MPOVN3BOACTBEHHb!
X 3ajau

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKun

ChopmMupoBaHHble
yMeHus
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MnaHuupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaummeHoOBaHue
pe3ynbTaThbl HeynoBJIETBOPUT | yaoBneTBOpUTen XxopoLuo OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNeTeHuum
1 2 3 4 5 6
XUMUYECKon
HarnpaBJEeHHOCTN
Bnapetsb: YacTu4Hoe HecunctemaTtun4decko | B YcnewHoe un
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYEeCKOM |cucTemMaTuyeckoe
npakTU4eckoro HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
MPUMeHeHNS HaBbIKOB HaBbIKOB
rnporpamMMHoe jonyckatTcs
obecneyeHune npun npobensl

peweHnn 3agad
XUMUYECKOoN
HanpaBaeHHOCTHN

OMK-2: CnocobeH Mcrnonb30BaTh MaTeMaTMyeckume, usndeckne, (nsnkKo-XnMmnieckne, XuMnyeckmue MetToabl ans peleHus
3afa4 NpoeccnoHaslbHON AesTebHOCTH

OMNK-2.3 Ncnonb3yeT 6a30Bble 3HaHUA B 0611aCTM MaTEMaTUKU 1 PU3NKU NPU NAAHUPOBaHUM PaboT XMMmMyeckom

HanpasJ/IEeHHOCTN
3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE YUPC, TecTsl,

copgepxxaHue 3HaHWA HO copepxxalune cucTemMaTuyeckme | KOHTpoJsibHas

npoLeccoB n oTAesbHble 3HaHWA paboTa,

camMoopraHu3sauum npobenbl 3HaHUA KOJIJIOKBUYM,

" 3K3aMeH B yCTHOW

camoobpazoBaHus, thopme

nx ocobeHHocTeln n

TexHonorunen

peanusaunm,

NCXO0AA M3 Lenen c

OBEepLUEeHCTBOBaHMU

[

npodeccnoHanbHO

N NesaTenbHOCTU

YMmeThb:

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CdopMupoBaHHble

MCNoJsib30BaTb jonyckatTcs yMeHus
XnMuyeckue, HebonbLne

MaTeMaTnyeckme n owmnbKkmn

phusnyeckue

Monenu;

onpenenaTb

BO3MOXXHOCTb

paunoHanbHOro

MCNoJsib30BaHUs ec

TeCTBEHHOHaY4HbI

X 32aKOHOB B

pa3INYHbIX

061acTax Hayku u

TEeXHUKN

Bnapetsb: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
KOMTMJIEKCHOro " HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
CpaBHUTENILHOIO HaBbIKOB HaBbIKOB

aHanum3a cocTasa, jonyckatTcs

CTpOeHUs n npobensl

XNMNYEeCKUxX
CBOWCTB BeLLecTB

OlNK-2: CnocobeH ncnosib3oBaTb MaTeMaTU4YeCKMeE, (Lt)I/I3I/I‘-IeCKI/Ie, CbI/IBI/IKO-XI/IMI/I‘-IeCKI/Ie, XnMm4eckme MeToabl Ana peeHns

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OlNK-2.4 ObpabaTbiBaeT AaHHbIE C UCMOJ

b30BaHWe CTaHOapPTH

bIX CNocoboB annpok

CUMaUunn YNCNeHHbIX

XapaKTepucTu

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

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

1CNosb30BaTh nornyckatoTcs yMeHusn
OCHOBHble MeTOoAbl HebonbLLne

CTaTUCTNYECKON owmnbKmn

06paboTKM AaHHbIX

1 annpokcumauum

YNCJIEHHBIX

XapaKTepPUCTuK

Bnapetsb: YacTu4Hoe HecunctemaTtu4decko | B YcnewHoe un
MeTogamun B/lafeHune e NpMMeHeHne cucTemMaTUYecKoM | cucTteMaTuyeckoe

YWPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHOM
dopme
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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

CTaTUCTNYECKOMN
0bpaboTkmn
MHdopMaunu,
ocHoBaMu
hyHAAMeEHTasIbHbIX
MaTeMaTUYeCcKnx
TEopun n
HaBblKaMu
MNCMnosib30BaHUA
MaTeMaTU4yeCcKoro
annapaTa npu
06paboTke faHHbIX

HaBblKaMl

HaBblKOB

npuUMeHeHnn
HaBbIKOB
JornyckarTcs
npobensl

npnMmeHeHune
HaBblIKOB

OMK-4: CnocobeH obecneynsaTh NpoBeAeHME TEXHOOMMYECKOro NpoLecca, MCnosib30BaTb TEXHUYECKME CpeacTBa as
KOHTPOJIA NapaMeTPOB TEXHOIOMMYECKOro NPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN MPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NPoLLeCcCa NPy N3MEHEHUN CBOWCTB Chipbs

OMNK-4.1 NpoBOAUT NCCNEAOBAHMSA CBOMNCTB BEWECTB 1 MaTeprasioB C UCMOJb30BaHNE CEPUINHOIro Hay4Horo obopynosaHus

3HaTb: HOpMbI Th
M npasuna
nposegeHns
6e3onacHoro
XMMUYECKOro
3KCMepuMeHTa, a
TakKXe cepunHoe
Hay4Hoe
obopypnoBaHue n
npasuna ero

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MCNOJIb30BaHMSA
YMmeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
nNnpon3BOANTb hornyckatTcs yMeHus
CTaHOapTHble HebonbLLMe

ornepauun ownbkmn

onpepeneHns

XMMUNYECKOro n

¢asoBoro cocrtasa

BeLLecTB, U

MaTepuasioB Ha Ux

OCHOBe

Bnapetb: YacTn4yHoe HecuctemaTtnyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuyeckoM | cuctemaTuyeckoe
rnposeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
CTaHAapTHbIX HaBbIKOB HaBbIKOB
onepauun nonyckatTcs

onpepeneHns npobenbl

XMMNYECKOro n
(ha30BOro cocrasa
HeopraHn4yeckKmnx
BeLLEecTB, a Takxe
N3yYeHns nx
CBOWCTB

YWUPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHON
popme

OlMK-4: CnocobeH obecneymBaTb NpoOBeAEHMNE TEXHONOMMYECKOr0 NpoLecca, UCNoJIb30BaTb TEXHNYECKNE CPenCTBa ANA
KOHTPOJIS MapaMeTpPOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu N3MeHeHUM CBONCTB Cbipbs

OlNK-4.2 MNpoBoanT CTaHAapTHbIE onepaunn onsa onpenesieHns XMMn4eckoro 1 (ba3oBoro cocTaBa BeLLecTB U MaTepurasos

Ha NX OCHOBEe

3HaThb:
rnpumMeHeHne
OCHOBHbIX
MONOXKEHWUI
TEopuUN PacTBOPOB
a30BbIX
paBHOBeECUN,
y4YeHus o
XUMNYECKOM
paBHOBeECUH,
XUMUNYECKON
KWHeTuKe,
KaTanuse,
apcopbunn

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeTb:
CaMOCTOSATENbHO

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHnsa nosHole,
jonyckatTcs

CdopmupoBaHHble
yMeHUs

YUPC, TecTsl,
KOHTPOJIbHasA
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHOM
dopme
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

4

6

paboTaTb C
XUMUNYECKON
annapaTypon u
peakTueamu,
pewaTb
BO3HMKaOLLNE
BOMpPOCHI,
CBS3aHHble KakK C
MOCTaHOBKOM
XMMUNYECKNX
SKCMEPUMEHTOB,
Tak U C
TeopeTnyeckumm
BOMpocamu

Hebosnblne
ownbkKun

Bnapetn:
HaBblKaMu
nposeneHns
CTaHAapTHbIX
onepauumn
onpepeneHns
XUMNYECKOro "
¢ha3oBoro cocrtasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBOWCTB

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckatoTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMK-4: CnocobeH obecrieynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME CpeacTBa A
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlK-4.3 BnageeT HaBblkaMy KOHTPOJISE OCHOBHbIX MapaMeTpPOoB TEXHOJIOMMYECKOro Npouecca, KadyecTBa Cbipbs N FOTOBOWN

NpoAyKLUMM

3HaTb: CYLLIHOCTb
COBpPEMEHHbIX
crnoco6oB
MeTOoLO0B,
KOHTPONIS U
aHa/n3a KavecTBa
npoayKuunu;
OCHOBHble
rnokasaTtenun n
TpeboBaHMA K
KavyecTBY CbipbS,
noslynpoayKTOB U
roToBoOMn
npoayKkumm,
OCHOBHbIM
rnapamMeTpam
TEeXHOJIOrn4yeckoro
npouecca

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: KBangpuLl
MPOBaHHO
OCYyLLEeCTBNSATb BCe
BUAObI
TEXHOJIOrM4eCcKoro
KOHTpONS
KayecTBa;
MCMonb30BaTh
COBpEMEHHbIe
BUAbl NpnbopHOro
obecneyeHuns ons
TEXHOXMMMNYECKOro
KOHTPONIS U
aHasM3a Ka4vecTBa
nbesonacHocTun
XUMUNYECKOro
Cbipbsi 1
NMpPoOAYKTOB ero
nepepaboTkun

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
HebosnbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetb: o6wnmMn
MeToaamu

YacTu4Hoe
BllageHne

HecnctemaTtunyecko
e NpuMeHeHne

B
cmcrteMaTmyeCckom

YcnewHoe un
cucTemMaTuyeckoe

YWUPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHOM
dopme
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
nccnenoBaHua u HaBbIKaMu HaBbIKOB npuUMeHeHnn npuMeHeHve
TEXHOXMMUYECKOr o HaBbIKOB HaBbIKOB
KOHTPONA CbIPbA, 1 JornyckarTcs
roToBomn npobensl

npoayKuuu,
MeTodamu,
OCHOBaHHbLIMU Ha ¢
N3UNKO-XUMUNYECKUX
CBOMNCTBax
obbekTOB
nccnenoBaHus
MeToauKaMmn
onpepeneHns
XUMUNYECKOro
cocTaBa
pa3INYyHbIX BUOOB
CbipbA,
rnoslynpoayKToB,
roToBoun
npoayKumm

OMK-4: CnocobeH obecreynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCroJib30BaTh TEXHMYECKME cpeacTBa aas
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
napaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.4 CnocobeH NpoBoAMTbL N3MEHEHME MapaMeTPOB NnpoLecca NpyM N3MeHEHU CBOWNCTB CbipbA

3HaTb: OCHOBHbIE
nokKasaTtenn un
TpeboBaHMs K
KayecTBY Cbipbs,
rnonyrnpoayKToB 1
roToBOW
npoaykuum,
OCHOBHbIM
napameTpam
TEXHO0rNYecKoro
npowecca

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: kKBanndpuL
NpOBaHHO
OCYyLLEeCTBNATb
n3MeHeHne
napameTpoB
rnpouecca npwu
N3MeHeHnN
CBOWCTB CbIpbs

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
ownbKmM

CdopMupoBaHHble
yMeHus

Bnapetb: o6wnMn
MeTogamm
nccnenoBaHusa n
TEXHOXMMMNYECKOro
KOHTPOJIS Cbipbs B
COOTBETCTBUN C
TpeboBaHnAMM
CTaHOapToB,
HOpPMaTUBHO-
TexHUn4yeckom
OOKyMeHTauuun

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

OMNK-5: CrnocobeH ocyLWecTBNATb 3KCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNs N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCNEepUMeEHTaJIbHble AaHHblE

OMNK-5.1 MpoBoANT CUHTE3 BELLECTB 1 MaTepuasioB PasHOM NpMpoabl C UCMOJb30BAHNEM UMEIOLLNXCS METOANK

3HaTb: MeToAabl
nosy4yeHus,
MHOeHTUpnKaunm
N nccnenoBaHma
CBONCTB
HeopraHu4eckunx n
OpraHnyecknx
BeLlecTB;
MeToOUNKN
XUMNYECKOro
3KCMnepmMeHTa

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO copepxaluune
oTAesbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YmMeTb:

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,

CchopmMupoBaHHbIe

YWPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHOM
dopme
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMUA eJIbHO bHO cpeacTBa
KOMNeTeHuuu
1 2 3 4 5 6
nJaHnWpoBaTb nornyckatoTcs yMeHus
3KCNEePUMEHT Hebonbline
CNocobHOCTbIO owmnbKM
CcaMoCToATesIbHO
Ha OCHOBE aHa/n3a
NNTepaTypHbIX
OAHHbIX C y4eToM
KJlacca onacHocTun
BELleCcTB
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CNocobHOCTLIO B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKOM | cucTeMaTuyeckoe
CaMOCTOSATENbHO HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
COCTaBNSATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHus JonyckatTcs
npobensl

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-5.2 NHTepnpeTupyeT pe3ysibTaTbl XUMUYECKNX HabntoaeHNn C NCNob30BaHMe (U3NYECKUX 3aKOHOB 1 NpeacTaBiAeHU

3HaTb:
TeopeTnyeckumne
0CHOBbI 6a30BbIX
XUMUNYECKNX 1
dhursnyeckunx
ONCUNNINH
MeToAbl U CcNocobbl
peleHns nccnenos
aTesIbCKMX 3ahau,
MeTOAUKU U
cnocobbl
npoeseneHns
3KCMepuMeHTa,
MeToAbl
MaTeMaTU4ecKomn
CTaTUCTUKN

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeThb:
MCNoJsib30BaTb
MH(pOPMaLIMOHHbIE
pecypcsl,
aHan3npoBsaTb
nosiy4eHHble B
onbiTax
pe3ynbTaThbl C
NCMoNb30BaHUEM
MeTon0B
MaTeMaTU4YecKomn
CTaTUCTUKK

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
ownbKmM

CdopMupoBaHHble
yMeHus

Bnapetsb:
HaBblKaMu
hopMynmMpoBaHusa
pe3ynbTaToB
NoNy4YeHHbIX B
Xo[e peleHnsa ncc
nefoBaTeNbCKuX
3ajay, HOBbIMMU
MeTonamMun
nccnenoBaHums

YacTu4Hoe
BllageHne
HaBblKaMu

HecnctemaTtunyecko
e NpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEeHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

YWUPC, TecCThl,
KOHTPOJIbHas
paboTa,
KOJIJIOKBUYM,
3K3aMeH B YCTHON
popme

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

OMNK-5.3 Ncnonb3yeT coBpeMeHHble IT-TexHonorum npu cbope, aHannse, obpaboTke n npencTaBieHn NHGOpMaLLNn

XNUMUKO-TEXHONION'MYECKOIro coaep>xaHuns

3HaTb: OCHOBHblIE
nporpamMMHble
CpeAncTBa,
KpuTepun Boibopa
NporpamMMHbIX
CPeAncTB, ux
MDYHKLMOHaIbHYIO
CTPYKTYPY

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAeNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

YUPC, TecTsl,
KOHTpPOJIbHas
paboTa,
KOJIJTOKBUYM,
3K3aMeH B yCTHOW
cdopme
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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

YmMeThb:
NpMMeHsTb
npuKnagHoe
nporpaMmmMHoe
obecneyeHune npu
opraHu3sauum
pelieHns
NpPOV3BOACTBEHHb
X 3apav,
co3faBaTb 1
N3MEHSTb
KOHMUrypaumo
NH(OPMaLIMOHHbIX
CNCTEM B
COOTBETCTBUM C
notpebHocTAMUN 1
OpraHn3auMoHHO-M
eToL0JI0rn4ecKomn
CTPYKTYpoOW
npeanpuaTns,
HacTpauBaTb,
aAMUHMCTpUpoBaT
b 1 CONPOBOXAATb
nc

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapertn:
HaBblKamMu
pa3paboTku,
BHeApeHUs un
ajanTaunun
npuKIagHoOro
nporpaMmMHoOro
obecneyeHuns

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckatTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

ONMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTabHble NCC/Ie[0BaHNSA U UCMbITAHWA N0 3aaHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTL
3KCMepUMEHTasIbHbIe JaHHble

OMNK-5.4 Cobntogaet HopMbl MHHOPMaLMOHHON 6e30NacHOCTU B NPpoeCcCUOHAIbHON AeATEeNbHOCTY

3HaTb: NyTH
aBTOMaTU3aLUn
NMPOn3BOACTBEHHb
X MpoL,eccos

®parMeHTapHble
3HaHWA

HenosHble 3HaHuA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMeTb: Y4NTbIBaTb

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

OCHOBHbIE JonyckaroTcs yMeHus
TpeboBaHuA HebonblUne

MHMOPMaLMOHHON owmnbKkmn

6e3onacHoCcTun

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
MCNOJIb30BaHMNS HaBblKamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
MHPOPMaLMOHHbIX HaBbIKOB HaBbIKOB

N KOMMYHUKaLMOH JonyckatTcs

HbIX TEXHONOr NI npobenb

Onsa peweHns
npogecCuoHaNbHb|
X 3agad

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIEe MaTepuanbl, HeobXxoauMbie 41 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATEeNIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

KOHTpOJIbHblE BONPOCHI U 3aJlaHna A15 NPOBeAeHNS TEKYLLLEro KOHTPOJISi KOHTPOJIbHbIE BOMPOChHI 1
3aflaHnsa 015 NPOBeAEeHNs TEKYLLEro KOHTPOS

1. MpeamMeT 1 3agaun pusnyeckon xmMmmn. Ponb hmnsnyeckom xmMmmm B cneLmasbHOCTU.
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2. Pazgenbl Gpn3n4eckomn XmMmmu.

3. OCHOBHbIE MOHATUSA TEPMOANHAMUKMN.

4. MepBoe Hayano TeEPMOANHAMMKM.

5. Kanopuyeckme KosppuuneHThI.

6. M3onpouecchl. PaboTa n TensoTa n30NpoLIECCOB.

7. Unkn KapHo. KN4 unkna KapHo.

8. DHTanbnmnsa. 3akoH [ecca.

9. 3akoH Knpxrodda.

10. DHTpONUA. BTOpoe Ha4vyano TepMoanNHaMUKN,

11. TepMognHaMn4eckue rnoTeHumanbl.

12. HanpaBneHne NpPoTEKaAHUS XMMUYECKUX peakLnA.

13. Xummnyeckasa kmHeTuka. CKOpOCTb XMMUYECKON peaKLn. 3aKoH LENCTBYIOWMX MacC.

14. Xnmmnyeckoe papHoBecue. CMmelleHne xmMmmyeckoro pasHoeecus. MNMpuHuwnn Jle WaTenbe.

15. KaTtann3. FOMOreHHbIN 1 reTePOreHHbIN KaTanms.

16. Xumunyeckoe paBHOBeECUE B pealJibHbIX CUCTEMaAX.

17. OnpepeneHne pacteopa. Buabl pacTBOpOB.

18. TepMoanHamumnyeckume ycnoBus obpasoBaHNa pacTBOPOB.

19. PacTBOPUMOCTb.

20. 3akoHbl Payns, BaHT-Iodhda, KoHoBaosa.

7.4. MeToaM4eckue MaTepuasbl, onpeaensaiowime npouenypbl oLeHMBaHUA 3HaHUKA,
YMEHUW U HaBbIKOB, U OMNbITa AeATEeJIbHOCTU, XapaKTepusyloLwux 3Tanbl ¢opMupoBaHus

0
5%
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KOMNeTeHUunn

TpeboBaHua K HanucaHuio pedepaTta

MpoAyKT caMmocToATENbHON PaboThl CTyAeHTa, NPpeacTaBAfoWMN COBo KpaTKOe U3N0XKEHME B
NMMCbMEHHOM BMAE NOJSyYeHHbIX pe3yibTaToB (y4ebHo-nccnenoBaTesibCKON) TeMbl, Fae aBTop
packpbiBaeT CyTb uccnenyemon npobsemsl, MPUBOANT Pa3fiNyHble TOHKN 3PEHUA, @ TaKXKe
cobCcTBeHHbIE B3rnsaabl Ha Hee.

PethepaT fnoskeH 6bITb CTPYKTYpPUPOBaH (Mo rnasam, pasfenam, naparpadgam) 1 BKaYaTb
pasfenbl: BBeAeHNe, OCHOBHAs YacCTb, 3aK/0YEHNE, CINCOK MCMOMb30BaHHbIX MCTOYHMKOB. B
3aBUCMMOCTU OT TeMATUKN pedepaTa K HeMy MOryT 6bITb 0pOpMIIEHBI MPUSIOXKEHUS, CoAep KaLLne
[OKYMEHTbI, UantcTpaumm, Tabnmubl, cxemol 1 T.4. O6beM pedepaTta - 15-20 cTpaHUL, NevYaTHOro
TeKCTa, BKJIloYas TUTY/bHbIA NNCT, BBEAEHWE, 3aKJIlOYEHNE U CMINCOK MTepaTypbl.

3apadvamum peepaTa ABNAIOTCS:

1. dopMupoBaHME YMEHNIN CaMOCTOATENbHOW PaboTbl C NICTOYHUKAMUN NUTEPaTYpPbl, NX
cucTemaTmsauus;

2. Pa3BuTneE HaBbIKOB JIOTNMYECKOIr 0 MbILLEHUS;

3. Vrny6neH|/|e TeopeTnyecKknx 3HaHWUM No npo6neMe nccnenoBaHnM4.

Mpw oueHKe pedepaTa UCNONb3YIOTCA Cleayolwme KpuTepun:

- HOBM3Ha TeKCTa,

- 060CHOBaAHHOCTb BblI6Opa NCTOYHUKA;

- CTerneHb PACKpPbITUS CYLLIHOCTU BOMNPOCA;

- cobnoageHna TpeboBaHU K 0hopMIIEHNIO.

KpuTepumu oueHuBaHusa pedepara:

OTMeTKa «OTJINYHO» - BbINOJIHEHbI BCe TpeboBaHMS K HanucaHuo 1 3amuTe pedepaTta: o6o3HavyeHa
npobnema 1 o60cHOBaHa €€ aKTyasIbHOCTb, CleNlaH KPaTKUIA aHann3 pasindyHbiX TOYEK 3PEHUS Ha
paccMaTpuBaemyio npobsieMy n IOrnMYHO U3JI0XKeHa COOCTBEHHAs No3nums, COOPMYIMPOBAHbI
BbIBO[bl, TEMA PACKPbITA MOJIHOCTbIO, BblAep>KaH 06bEM, coboaeHbl TPeboBaHMA K BHELLHeMY
0(POPMIIEHUNIO, AaHbI MPABUJIbHbIE OTBEThI HA AOMOJHUTE/bHbIE BOMPOCHI.
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OTMeTKa «XOpOLIO» - OCHOBHble TpeboBaHUA K pedepaTy 1 ero 3alinTe BbINMOJIHEHbI, HO NPW 3TOM
[onylleHbl Hefo04YéTbl. B 4acTHOCTU, UMEIDTCA HETOYHOCTU B U3/I0XKEHUN MaTepuasa, OTCYyTCTByeT
Jlornyeckas nocsiefoBaTe/IbHOCTb B CY)XJEHUAX, He BbiaepXaH 06bEM pedepaTa, UMelTCs
ynyLleHns B 0QOPMJIEHUN, HE OOMYCKAET CyLLIEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
NOMOJSIHUTEJIbHbIN BOMPOC.

OTmeTKa «yOOBNETBOPUTENIBHO» - UMETCA CylleCTBEHHbIE OTCTYIJIEHUA OT Tpe6OBaHI/II7I K
pedepnpoBaHnio. B 4HaCTHOCTK, TeMa OCBelleHa JINLb YaCTUYHO, AonyLleHbl pakTn4eckmne ownbkun
B coAep>XaHun pedrepaTa Uau Npu oTBeTe Ha LOMNOJIHUTENIbHbIE BOMPOCHI, BO BPEMSA 3aLLUThI
OTCYTCTBYET BbIBOL.

OTMeTKa «HeyaoBNeTBOpPUTENbHO» - TEMa pedepaTa He pacKpbiTa, 0bHapy>XMBaeTcs
CyLleCTBEHHOE HEeMoHUMaHne npobnemsl.

TemaTuka pe(pepaTOB BblOa€TCA npenogaBarteniem, U CTyaeHT Bbl6|/|paeT TEMY CaMOCTOATEJNIbHO B
Te4dyeHne nepebixX OByxX Heaesb O6y‘-IeHI/|9|.

OcBoeHVe QUCUNNINHBLI OLLEHNBAETCA B hopMe 3a4eTa: «3a4TeHO», «He 3a4TeHOo».

KpuTepum oueHKM 3HAaHUH CTyAeHTa Ha d3K3aMeHe

OuEeHKa «OTJIMYHO» BbICTaBIAETCS CTYAEHTY, NoKa3aBLleMy BCECTOPOHHME,
cncTeMaTM3npoBaHHbIe, FNybokme 3HaHUA y4ebHOoM NporpaMMbl AUCLUMIINHBI U YMEHNE YBEPEHHO
NPUMEHSTb UX Ha NMPaKTUKe Npu pelleHnn KOHKPETHbIX 3ada4, cBoboaHoe 1 NpaBujibHoe
060CHOBaHME NPUHATLIX PeLleHnn.

OuEeHKa «XOpPOoLUOo» BbICTAaBNSETCA CTYAEHTY, eC/lM OH TBepAO0 3HaeT MaTepuraJsl, FPaMoTHO
N Mo CyWecTBY M3naraeT ero, yMeeT NMPMMeHSTb MoJlyYeHHble 3HaHUS Ha NPaKTUKe, HO AO0MNYyCKaeT B
OTBETE UM B peLleHnn 3afa4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHWUTb C MOMOLLbIO
OMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OueHKa «y[A0BJIeTBOPUTEJIbHO» BbICTABASAETCS CTYAEHTY, MOKa3aBLLUEMY
(hparMeHTapHbIN, pa3po3HEHHbIN XapakTep 3HaHWN, HEAOCTAaTOYHO NPaBUJIbHbIE POPMYJIMPOBKU
6a30BbIX MOHATUN, HAPYLUEHUNS NOTMYECKOWN NOoCeN0BaTEeNIbHOCTU B U3JI0XKEHUW NPOrPaMMHOro
MaTepuana, Ho Npu 3TOM OH B/lafleeT OCHOBHbIMU pa3aesiamm y4ebHon NporpaMmsl, HEO6X0AUMbIMU
ON9 nanbHenlero oby4yeHns N MoXXeT NPUMEHATL NoJlydYeHHble 3HaHUA 1Mo obpa3Ly B CTaHAapPTHOM
cuTyauumm.

OueHKa «HeyaoBJIeTBOPUTEJIbHO» BbICTaB/ISIETCSA CTYAEHTY, KOTOPbLIA He 3HaeT 6obLuen
4aCTN OCHOBHOIO coaep>XaHusa y4ebHor nNporpaMMsl ANCUUNMINHBI, A0NMyCKaeT rpybbie ownbku B
hopMyNMpPOBKaX OCHOBHbIX MOHATUA OUCUWMJINHBI N HE YMEET UCMO0JIb30BaTb MOJIYYEHHbIE 3HAHUS
Mpwv peLeHnn TUNOBbIX NPaKTUYeCKNx 3agay.

KpuTepumu oueHkKu 3HaHUK CTYAEeHTOB Npuv npoeeaeHun TeCTUpoBaHuA

OueHKa «OTJIMYHO>» BbICTaBNSAETCS npm ycnoBmn npaBuJibHOro oTeeTa CTyaeHTa He MeHee 4YeM Ha

32/39



85% TecToBbIX 3a0aHUNA.

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

OueHKa «yaoBJIeTBOPUTEJIbHO» BbICTABASAETCS MPU YCJ0BUN NPaBUJIbHOIO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3afaHUN.

OLI,eHKa «HeyanoBJIEeTBOPUTEJZIbHO>» BbICTaBJIAETCA NPUN yCJZIOBUWN NMPaBMJIbHOITo OTBETa CTyAeHTa
MeHee, 4yeM Ha 50% TecToBbIX 3aaHUNN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

544(075.8) M 58 Mono.a, A.A. ®u3nyeckaa xmmus : yyebHoe
rnocobue ona ctyneHToB By3oB / A.A. MNMonosa, T.b. MNonosa. -
Cne. : laHnb, 2015. - 496 c. : un. - (Y4ebHnKN ona By3o0B.
CneumnanbHasa nutepaTtypa). - Fpud: PekomenposaHo ®IrE0Y
BIMO "MoCKOBCKUI rocyAapCTBEHHbIN YHUBEPCUTET NULLEBbIX
npoussoacTs". - Mpun.: c. 460-487. - 96 Hb MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100022203. -
Pexxum pocTyna: conep>kaHue. - AYJl: 97 3k3. - bubnuorp.: c.
488 (30 Ha3B.). - ISBN 978-5-8114-1796-4

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+045
15D

544(075.8) M 79 Mopa4yeBckun, A.lI'. dusnyeckas XumMmns.
TepMoOMHaMMKa XMMUYECKNX peakuuin : yiebHoe nocobure
ona ctynenTos By3oB / A.l'. Mopayesckuia, E.I'. dupcosa. -
n3g. 2-e, ncnp. - CM6. : JlaHb, 2015. - 112 c. : nn. - (Y4ebHukn
ans By3os. CneunanbHaga nuTtepaTypa). - [pud:
PekomeHgoBaHo YMO no yHUBepCUTETCKOMY
nonnTexHnyeckoMy obpasoBaHuto. - Mpun.: c. 89-99. - 36 HB
MITY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100002979. -
Pexxum pocTyna: cogep>xaHue. - AYJ1: 7 3K3. - bubnwnorp.: c.
87-88 (16 Ha3B.). - ISBN 978-5-8114-1858-9

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
05A

541.1(075.8) M 79 MopayeBckui, A.l'. Pnsnyeckas xmmus.
eTeporeHHble cucTemsl : y4ebHoe nocobre ona cTyoeHToB
By30B / A.I'. Mopa4eBckun, E.I'. dupcosa. - N34. 2-e, cTep. -
Cne. : lanp, 2015. - 192 c. : un. - (Y4ebHnKn ona By3oB.
CneumanbHasa nutepaTtypa). - Fpud: PekomengosaHo YMO no
YHVBEPCUTETCKOMY MOSIMTEXHUYECKOMy obpa3oBaHuio. - 9b
HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044101. -
Pexxum pocTyna: cogep>xaHue. - AYJ1: 7 3k3. - bubnwnorp.: c.
183-184 (12 Ha3B.). - ISBN 978-5-8114-1859-6

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
01A

539.1(07) M 75 MonekynsipHas pun3mkKa n TepMoanHamMuKka,
[Y. 2] : yyebHoe nocobue / MnHobpHaykn PO, dr60Y BIO
Mankon. roc. TexHon. yH-T, Kad. pus. xumum n pumsukm ;
[aBT. M.A. KaTbambeToBal. - Marikon : MarapuH O.I'., 2013. -
36 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000022692&D
OK=0335E1&BASE=000001

544(075.8) M 79 Mopa4deBckuii, A.I'. dnsnyeckasa XuMuns.
MoBEPXHOCTHbIE SIBNEHNA U AUCMIEPCHbIE CUCTEMBI : y4ebHoe
rnocobue ana ctyneHToB By30B / A.l'. MopayeBckui. - N3a.
2-e, cTep. - CM6. : laHb, 2015. - 160 c. : nn. - (Y4ebHnkn ana
By30B. CneuunanbHas nutepaTypa). - Fpud: PekomeHpoBaHo
YMO no yHUBEpCUTETCKOMY MOJIMTEXHUYECKOMY
obpasoBaHuto. - 9b Hb MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100043998. -
Pexxum pocTyna: conep>kaHue. - bubnuorp.: c. 151-153 (50
Ha3B.). - ISBN 978-5-8114-1857-2

http://lib.mkgtu.ru:8002/catalog/fol2?SHOW_ONE_BOOK+070
016

8.2. lononHuTesibHaA nuTepaTtypa

HasBaHue

CcblniKa

BopuweBckuin, A.A. ®usnyeckaa xumna. B 2 1., T. 1, Obwas
XMMUYyecKkaa TepMmoanHaMmuKka : y4ebHuk / bopuiescknn A.4. -
Mockga : UH®PA-M, 2025. - 606 c. - (Bbiclwee obpa3oBaHue:
BakanaspwuaT). - 96C 3HaHNyM.

https://znanium.ru/catalog/document?id=453366

Bopliesckun, A.A. dusnyeckasa xumus, T. 2,
CTaTuctuyeckas TepMogmMHaMumka : y4ebHuk / BopLieBckui
A.fl. - MockBa : UH®PA-M, 2025. - 382 c. - (Bbicwee
obpasoBaHue: bakanaspmar). - 36C 3HaHMyM.

https://znanium.ru/catalog/document?id=453369

539.1(07) M 75 MonekynsipHas pu3smkKa n TepMoanHamMuKka,
[Y. 2] : yyebHoe nocobue / MnHobpHaykn PO, dIr50Y BIO
Mankon. roc. TexHon. YH-T, Kad. pus. xumum n pumsukm ;
[aBT. M.A. KaTbambeToBal. - Markon : Marapun O.I'., 2013. -
36 c.

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000022692&D
OK=0335E1&BASE=000001

539.1(07) M 75 MonekynsipHas hun3nka n TepMoaNHaMMKa :

0
5%

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2000021953&D
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HasBaHue CcblsIKa

TeCcToBble 3a[aHNA TeKyLEN, NPOMEXYTO4YHOM aTTecTaummn n | OK=030268&BASE=000001
3afa4m : yyebHo-meTogmYeckoe nocobre No AMcCUMNANHaM
"®unsnyeckaa xumma" n "®mnsuka" / MuHobpHaykn P®, orpoy
BMNO Mawkon. roc. TexHos. YH-T, Kad. purs. xummn n dunsnkn
; [aBT.: A.A. MNonoBa u gp. ; nog pea. A.A. lNMonosown]. -
Mankon : MarapuH O.I'., 2012. - 35 c. - bubnwnorp.: c. 34 (12
Ha3B.)

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

1. O6bpa3oBaTenbHbI NopTan ®FBOY BO «MI'TY» [9neKTpPoHHbIN pecypc]: Pexxum gocTyna:
https://mkgtu.ru/ 2. OdurunanbHbIn canT MNpaBnTenscTBa Poccunckon depgepaumnn. [SNeKTPOHHbIN
pecypcl: Pexxum goctyna: http://www.government.ru 3. UHdopMaLMOHHO-NPaBOBOW NopTas
«[apaHT» [2NeKTpOoHHbIN pecypc]: Pexxum goctyna: http://www.garant.ru/ 4. Hay4Has 3n1ekTpoHHas
brnbnnoteka www.eLIBRARY.RU - PexxuMm poctyna: http://elibrary.ru/ 5. 9neKTpoHHbLIN KaTanor
brnbnnotekun - Pexxum pgoctyna: //http://lib.mkgtu.ru:8004/catalog/fol2; 6. EanHoe oKHO AoCTyna K
obpasoBaTenbHbIM pecypcam: Pexxum gocTtyna: http://window.edu.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

O6LLMe BONPOChl OpraHu3aLnm N3yyeHns OUCLUNINHLI.

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

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

Mpy NOAroToBKe K 3a4eTy B AOMOJIHEHNE K N3YYEHUIO KOHCMNEKTOB JIeKLMin, HeobXoAMMO NoJb30BaThCS yH4eOHOW NINTEepaTypon, PEKOMEHI0BaHHOM K
HacTosALWen nporpaMmme. MNMpu NOAroToBKe K 3a4eTy HEOOX0AUMO U3YYNThL TEOPUID: OnpeaesieHns BCeX NOHATUN U 3aKOHOB [10 COCTOAHUS MOHUMaHWS
MaTepuana U CaMOCTOATE/NbHO PEeLUNTb N0 HECKOJIbKY TUMOBLIX 3a/a4 U3 Ka)kaol TeMsbl. MNpu pelleHnn 3aaay Bcerga Heob6xoaMmo yMmeTb
KayeCTBEHHO MHTEPNPEeTMPOBaTb NUTOI peLleHus.
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CamocTosTenbHasa pabota ctyaeHToB (CPC) mo AncumnanHe urpaeT Ba)KHY poJib B Xo4e Bcero yyebHoro npouecca. MaTepunanbl U1 MeToAnYECKNe
pekoMmeHaaunm gna obecnevyeHmnsa CPC roToBATCA npenofaBaTeNeM M BblJaloTCA CTYAEHTY nNpenogasaTtesneM n 6uMbnmoTtekon.
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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
IPRBooks. Ba3zoBasi Konnekums : 31eKTPOHHO-6ubnmnoTeyHas cuctema : canT / ObLLECTBO C orpaHUYeHHoMn
OTBETCTBEHHOCTbIO KoMmnaHums "An MNMn Ap Megua". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pe)xum
[O0CTyna: Asa 3aperncTpup. nosiboBatenen. - TeKCT 3JIEKTPOHHbIN.

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyveHna obecnedyeH nHOANBMAYa AbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 "3HAHNUYM". - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxnum goctyna: ons 3aperncTpmp. Noab3oBaTesien. - TeKCT: J1eKTPOHHbIN.

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAleQyoLWM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 31eKTPOHHO-bnbnnoTeyHasa cuctema : cant / OO0 "3HAHUYM". - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum goctyna: oss 3aperncTpmp. nojb3oBaTesien. - TeKCT: 3J1eKTPOHHbIN.

IPRBooks. Ba3oBasi Konnekuums : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLECTBO C OrpaHUYeHHOoN
OTBeTCTBEHHOCTbI0O KoMmnaHua "An MNMu Ap Meaguma". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
00oCTyna: ANs 3aperucTpmp. nojb3oBaTesien. - TeKCT 3JIeKTPOHHbIN.

FOPAUT : anekTpoHHO-6nbnnoTeyHasa cnctema : cant / OO0 «3nekTpoHHOoe n3faTenbcTBo KOpanTt». - Mockea, 2020 - . -
URL: https://urait.ru/ - Pexxum gocTyna: Ans 3aperucTpup. nosb3oBaTenen. - TeKCT 3J1eKTPOHHbIN.
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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»

Adobe Reader DC CBoboaHas
nueH3naCisco Packet Tracer
CsobogHasa nuueHsunsalnno Setup 6
CeobopgHas nuueH3unsaK-Lite Codec
Pack, Codec Guide cBobogHoeAutodesk
3DMAX - yyebHasn Bepcus CBoboaHas
nuueH3snsAutodesk AutoCAD
CBobogHas NULUEH3nSA
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