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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, 17.09.2025
([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:

18.09.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
18.09.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
18.09.2025 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
18.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
18.09.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
18.09.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

LUenb wn3ydyeHns AUCUUMAUHBL «dPuU3nyeckas XxXuMusa» -  popMMpoBaHME LENOCTHOrO,
CUCTEMATU3NPOBAHHOIO €CTeCTBEHHO-HAYYHOr0 MUPOBO33PEHNS NHXKEHEpPa-TeXHOMOora; BoipaboTKa
HaBbIKOB aHAJIMTUYECKNX PACYeTOB, YMEHUN MNPUBJIEKATb NX K PELUEHUNI0 TEXHONOrMYeCKNX 3aaau,
YNPaBAEHNIO XUMUYECKUM TMPOLECCOM Ha OCHOBE TEepMOAMHAMUYECKUX W KUHETUYECKUX
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. dopMnpoBaHME HaBbIKOB TBOPYECKOrO TMPUMEHEHUS MOJyYeHHbIX 3HaHUA B Oyayuien
0eAaTeNbHOCTU.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

AncunnnnHa BXoAuUT B NepeyeHb KypcoB H6a30Boi YacTu y4yebHoro niaHa. OHa HenocpeacTBEHHO
CBA3aHa C AWUCUUMIMHAMKU: MaTeMaTuKa, (pu3MKa, HeopraHuMyeckas W aHaUTUYeckKas XuUMuns,
6roxnmuns, Npouecchl M anmnapaTbl MULLEBLIX MPOU3BOACTB, METPOJIOrUs, CTaHOapTu3auus wu
cepTUdnKaLmns, KOHTPOJIb KavyecTBa MPoAyKLUWM OOLLEeCTBEHHOrO MUTaHUS, MU3UKO-XUMUYECKUNE
MeTOoZbl aHann3a, TeopeTUYEeCKUe OCHOBbl TEXHOJIOrMM OOLLIEeCTBEHHOro MNUTAHUSA, TEXHOJorus
NPOn3BOACTBa NULLEBLIX MPOAYKTOB (DYHKLIMOHANBLHOIO U CNeLnanbHOro Ha3HavyeHus.
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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

5/34



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:8004/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/libdata.php?id=2000021953&DOK=0
30268&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:8004/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:8004/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:8004/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
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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
4 8 MeToabl 06paboTku n
BU3yasM3aunn pesynbTaToB
XMMWNYECKOro 3KCrnepmmeHTa
8 9 MogroToBka K npouenype
3aWnThl N Npoueaypa
3aLLNTbl BbIMYCKHOW
KBannnKaLMoHHoM paboTbl
6 6 LUndposasa TpaHchopmaums
oTpacau
3 8 MeTonbl pa3zgeneHnsa n
KOHLLeHTPMPOBaHUA
7 9 Xymuna n pusmka TBepnoro
Tena
3 6 Fmopasanka
5 5 KBaHTOBas MexaHuKa 1
KBaHTOBas XuMus
7 7 INIeKTPOXMUSA
56 56 Ddusnyeckas Xmmms
4 4 WNHdpopMaumoHHble
TexHoJ0rnm

7.2. OnucaHMe nokKasartenen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
dTanax Ux cbopmuposal-mn, onucaHuve WKaJsibl oueHuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTsoputen XopoLio OTJINYHO OLEHOYHOro
oCBOEeHMA enbHOo bHO cpeacTBa

KOMMeTeHuUu
1 2 3 4 5 6

ONMK-5: CnocobeH ocyLLLeCTBASATb 3KCNEepUMEHTaIbHblE NCC/Ie[0BaHNA U NCMbITAHWSA N0 3a4aHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yyetom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBATL
3KCNepUMEHTaslbHble JaHHble

OMNK-5.4 Cobntogaet HopMbl MHHOPMaLMOHHON 6e30NacHOCTU B NPoeCcCUOHaAIbHON AeATENbHOCTYN

3HaTb: NyTH ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE KOHTpOJIbHas
aBTOMaTU3aLnn 3HaHWA HO cofepxaluune cuctemaTtudeckmne | pabota,
MPON3BOACTBEHHbI oTAesbHble 3HaHWA TecTupoBaHue,
X MpoLeccos npobenbl 3HaHUA KOJIJIOKBUYM,

YMeTb: Y4NTbIBaTb

YacTu4Hble YMEeHNA

HenosHble yYMeHnA

YMeHNsa nosHble,

CchopMupoBaHHbIe

OCHOBHbIE JonyckatoTcs yMeHus
TpeboBaHuA HebonbLIne

MHMOPMaLMOHHON owmnbKmn

6e3onacHoCcTun

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeToaamu BJlafeHmne e MpuMeHeHne cucTemMaTU4eCcKoM | cucTeMaTuyeckoe
MCMNOJIb30BaHMNS HaBblKamMu HaBbIKOB NMPUMEHeHUN npuMeHeHne
MHPOPMaLMOHHbIX HaBbIKOB HaBbIKOB

N KOMMYHUKaLMOH JonyckarTcs

HbIX TEXHONOI NI npobensl

Onsa peweHns
npogeccruoHas bHbI
X 3apad

pedepaT, YUPC,
3K3aMeH B YCTHOM
hopme

OMK-5: CrnocobeH ocyLWecTBAATb SKCNEPUMEHTaJIbHblE NCCIEA0BAHNS U UCMbITaHWS MO 3aaHHON MeToAMKe, MPoBOANTb
HabooeHNs N 3MepeHns c ydeTom TpeboBaHUi TexHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepPUMEHTaJIbHblE AaHHbIE

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

XNUMUKO-TEXHONION'MHYECKOIro coaep>XxaHus

3HaTb: OCHOBHbIE | DparMeHTapHble

nporpamMMHsble
cpencTBa,
KpuTepun Boibopa

3HaHNA

HenonHble 3HaHuA

CcopmMmupoBaHHble, | ChopMMpoOBaHHbIE

HO cogepkalume
oTAesNbHble
npobenbl 3HaHUSA

cncremMaTmyeckmne
3HaHNA

KOHTpPOJIbHasA
paboTa,
TecTupoBaHue,
KOJIJIOKBUYM,
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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

nporpamMmMHbIX
cpencTB, Ux
DYHKLMOHAIbHYIO
CTPYKTYPY

YMeTb:
NPUMEHATb
npuKnagHoe
nporpaMmMHoe
obecneyeHune npun
opraHu3sauunm
peweHns
NPOn3BOACTBEHHb
X 3ajau,
co3faBaTb U
N3MeHATb
KOHMUrypaumo
MHPOPMaLMOHHbIX
cncTem B
COOTBETCTBUM C
noTpebHoCcTsaMU 1
OpraHn3auMoHHO-M
eToA0M0rnYecKomn
CTPYKTypoWn
npeanpuaTuns,
HacTpauBaThb,
aAMUHNCTPUPOBAT
b N CONPOBOXAATb
nC

YacTu4Hble YMeHnA

HenosHble yMeHnsA

YMeHNsa nosHble,
JonyckatoTcs
Hebosnblne
ownbkKun

CdhopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKamMu
pa3paboTkuy,
BHEApEeHUs n
ajanTtaunmn
npuKNagHoOro
rMporpaMmMHoOro
obecneyeHuns

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
aornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

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

OMNK-5.2 NHTepnpeTupyeT pe3ysibTaTbl XUMUYECKNX HabtoaeHNn C NCNob30BaHMe (U3NYECKUX 3aKOHOB 1 NpeacTaBAeHU

3HaTb:
TeopeTnyeckume
0CHOBbI 6a30BbIX
XUMUNYECKNX 1
dhursnyeckunx
ONCUNNINH
MeToAabl U cNocobbl
peleHns nccnenos
aTeNIbCKMX 3ahau,
MeTOAUKU U
cnocobbl
npoeseneHns
3KCnepuMeHTa,
MeToAbl
MaTeMaTU4YecKomn
CTaTUCTUKN

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CdopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

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

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
ownbKmM

CdopmMupoBaHHble
yMeHUs

Bnapetsb:
HaBblKaMu

YacTu4Hoe
BllageHne

HecnctemaTtunyecko
e NpuMeHeHne

B
cmcrteMaTmyeCckom

YcnewHoe un
cucTemMaTuyeckoe

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

19/34




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
hopMyniMpoBaHUA | HaBbiKaMu HaBbIKOB npuUMeHeHnn npuMeHeHve
pe3ynbLTaTos, HaBbIKOB HaBbLIKOB
NnoJsly4YeHHbIX B LlonycKalTcs
X04e peLueHns ncc npob6enbl

nenoBaTesibCKUX
3aja4, HOBbIMK
MeTooaMn
nccaenoBaHuMA

ONMK-5: CnocobeH oCyLLeCTBASATb 3KCMNEepUMeHTalbHble NCC/Ie[0BaHNSA U NCMbITAHWA N0 3aaHHON METOAMKE, NMPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHUin TexHUKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTh
3KCMEepUMEHTasIbHbIE JaHHble

OMNK-5.1 MpoBOANT CUHTE3 BELLECTB 1 MaTepuasioB Pa3HoM NpMpoAbl C MCNOJb30BAHNEM UMEIOLLNXCA MEeTOANK

3HaTb: MeTOAabl
rnony4vyeHus,
MHOEeHTndpuKaunumn
N nccnefoBaHus
CBONCTB
HeopraHn4ecknx n

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpOJIbHas
paboTa,
TeCcTUpoBaHMe,
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHON

opraHnyeckunx popme
BELLEeCTB;
MeTOAUNKN
XUMUYECKOoro
3KCNEepPMMEHTA
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CcopmMupoBaHHbIe
niaHnposaTb jonyckatTcs yMeHus
3KCNEePUMEHT HebonbLne
CNocobHOCTbIO owmnbKkmn
CaMOCTOSATENbHO
Ha OCHOBE aHa/n3a
nuTepaTypHbIX
OaHHbIX C y4eToM
KJlacca onacHocCTun
BELleCcTB
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CMocobHOCTLIO B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
CaMoCTOoATEsIbHO HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
COCTaBNATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHus JonyckatTcs

npobensl

OMNK-4: CnocobeH obecneynsaTh NpoBeAeHME TEXHOOMMYECKOro NPoLecca, MCnosib30BaTb TEXHUYECKME CpeacTBa as
KOHTPOJIA NapaMeTPOB TEXHOIOMMYECKOro NPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN MPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NPoLIECCa NPy N3MEHEHUN CBOWCTB Chbipbs

OlNK-4.4 CnocobeH NpoBOANTbL N3MEHEHWE NapaMeTpPOoB NMpouecca rnpu N3MeHEHUN CBONCTB Cbipbs

3HaTb: OCHOBHblE
nokasatenu u
TpeboBaHuA K
KayecTBY CbIpbS,
nonynpoAyKTOB U
roTOBOW

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

npoaykumu,
OCHOBHbIM

napameTpam

TEeXHOJI0rn4yecKoro

npowecca

YMeTb: kBanuduy, |HacTu4yHble ymMeHns | HenosnHble yMeHUs |YMeHUs nosHble, CchopmMupoBaHHbIe
MPOBAHHO hornyckatTcs yMeHus
OCYyLLeCTBNATb HebonbLIne

n3MeHeHne ownbkmn

rnapameTpoB

rnpouecca npwu

N3MeHeHnn

CBOWCTB CbIpbs

Bnapetb: o6wumm | HactmyHoe HecuctemaTtnyecko | B YcnewHoe un
MeTonamMu BlafleHne e nNpuMeHeHne cnmcTteMaTUHeckoM | cucTemMaTmyeckoe
nccnenoBaHna n HaBblkamMu HaBbIKOB MPUMEHEHNN npuMeHeHune
TEXHOXMMUNYECKOro HaBbIKOB HaBbIKOB
KOHTPOJIS CbIpbs B nonyckatoTcs

COOTBETCTBUN C npobenebl

TpeboBaHMaMUY
CTaHOapToB,

KOHTpPOJIbHas
paboTa,
TecTupoBaHue,
KONIJTOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOW
cdopme
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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
HOpPMaTUBHO-
TexHNn4yeckom
OOKyMeHTauuun

OMNK-4: CnocobeH obecneynsaTh NpoBeAeHMEe TEXHOOMMYECKOro NpoLecca, MCnosib30BaTb TEXHUYECKME CpeacTBa as
KOHTPOJIA NapaMeTPoB TEXHOIOMMYECKOro MPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN NMPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NpoLLecca NPy N3MEHEHUN CBOWCTB Chipbs

OlK-4.3 BnageeT HaBblkaMy KOHTPOJIS OCHOBHbIX MapaMeTpoB TEXHOJIOMMYECKOro npouecca, KayecTsa Cbipbs U roToBOW

npoAyKLUN

3HaTb: CYLWHOCTb
COBpPeMeHHbIX
cnoco6oB 1
MEeTOo0B,
KOHTPOSIA 1
aHasM3a KavecTBa
npoAyKUNuK;
OCHOBHble
nokasatenu u
TpeboBaHMsa K
Ka4yecTBY CbIpbS,
nonynpoayKTOB U
roToBOW
npoaykumn,
OCHOBHbIM
napameTpam
TEeXHOI0rn4ecKoro
npouecca

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTAefNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUs

YMeTb: kKBanndpuL
MPOBAHHO
OCYLLLEeCTBNSATb BCE
BUAObI
TEXHOJIOrM4eckoro
KOHTpONS
KavyecTBa;
MCMonb30BaTh
COBpPEMEHHbIe
BuAbl NpubopHOro
obecneyeHuns ons
TEXHOXMMUNYECKOro
KOHTPOJIS U
aHa/n3a KavecTBa
nbesonacHocTun
XUMUNYECKOro
Cblpbs 1
NMpoAyKTOB €ro
nepepaboTkun

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
HebonbLne
owmnbKM

CdopMupoBaHHble
yMeHus

Bnapetb: o6wnmMn
MeTogamun
nccnenoBaHusa n
TEXHOXMMMNYECKOro
KOHTPOJIA Cbipbs, U
roToBomn
npoayKkumu,
MeTohamu,
OCHOBaHHbIMMK Ha
MN3UNKO-XUMUNYECKNX
CBONCTBax
06beKToB
nccnenoBaHus
MeToanKamm
onpepeneHns
XUMUYECKOro
cocTaBa
pa3/INYyHbIX BUAOB
CblpbA,
MonyrnpoayKToB,
roToBomn
npoayKumm

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHnNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

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

OlMK-4: CnocobeH obecneymBaTb NpoOBeAEHMNE TEXHONOMMYECKOr0 NpoLLecca, UCNoJIb30BaTb TEXHNYECKNE CPenCTBa ANA
KOHTPOJIS MapaMeTpPOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro nNpouecca nNpu U3MeHeHU CBONCTB Cbipbs
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa

KOMMNEeTeHuuu

1 2 3 4 5 6

OlK-4.2 MNpoBognT cTaHA4apTHbIe onepauun 4nas onpeaeneHns XMMn4eckoro 1 )a3oBoro cocTasa BelwlecTB U MaTepuasios
Ha UX OCHOBE

3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
rnpuMeHeHune 3HaHUsA HO cogep>kawme cuctemaTumyeckme | pabota,
OCHOBHbIX oTAesbHble 3HaHWS TecTupoBaHne
MOJNIOXKEHUI npobenbl 3HaHUSA KOJIJIOKBUYM,

TEeopun pacTBOpPOB
a30BbIX
paBHOBeECUMN,
y4YeHus o
XMMUNYECKOM
paBHOBECUH,
XUMUNYECKON
KWHeTuKe,
KaTanuse,
ancopbumnn

pegepaT, YUPC,
3K3aMeH B YCTHOMN
thopme

YMmeThb:
CaMoCTOoATEsIbHO
paboTaTb C
XUMUYECKON
annapaTypon n
peakTuBamu,
pewaTb
BO3HUKaoLWme
BOMPOCHI,
CBfI3aHHbIE KakK C
MOCTaHOBKOWN
XUMUNYECKUX
3KCMNEPNMEHTOB,
Tak u c
TeopeTnyecknmm
BOMpocamm

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,
JonyckaroTcs
HebonbLne
ownbkKmn

ChopmMupoBaHHble
yMeHuns

Bnapetn:
HaBblKaMu
nposeneHns
CTaHAapTHbIX
onepauumn
onpepeneHns
XUMNYECKOro n
chasoBoro coctasa
HeopraHn4eckunx
BELLeCTB, a Takxe
N3yYeHns nx
CBOWCTB

YacTu4Hoe
BlageHne
HaBblKaMu

HecnctemaTtunyecko
e NnpuMeHeHne
HaBbIKOB

B
cncTeMaTu4yeckom
MPUMEHEHNN
HaBbIKOB
ponyckaiTca
npobenebl

YcnewHoe un
cucTemMaTuyeckoe
npuMeHeHue
HaBbIKOB

OMK-4: CnocobeH obecreynBaTb NpoBeaeHne TEXHONOMMYECKOro NpoL,ecca, UCMoJib30BaTh TEXHMYECKME CpeacTBa aas
KOHTPOJISi MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.1 MpoBoAWT UCCNef0BaHUSA CBOWCTB BELLLECTB U MaTepmasioB C NCMNOJb30BaHME CEPUMHOIO Hay4yHoro obopynoBaHus

3HaTb: HOpMbI Th
M npasuna
nposeneHns
6e3onacHoro
XUMUNYECKOro
3KCMEepUMEHTa, a
TaKXXe cepuinHoe
Hay4Hoe
obopynoBaHue n
npasuna ero
MNCMoJib30BaHUs

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

KOHTpOJIbHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
dopme

YMmeTb:
Nnpou3BOANTb
CTaHOapTHble
onepauunun
onpepeneHns
XUMUNYECKOro 1
(ha30BOro cocrasa
BELLEeCTB, n
MaTepuranoB Ha nx
OCHOBe

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

CdopmMupoBaHHble
yMeHUs

Bnapertn:

YacTu4Hoe

HecuctemaTtnyecko

B

YcnewHoe n
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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
HaBblKaMu BlafleHne e npuMeHeHune CUCTEMATUYECKOM |CUCTEMaTUYeckoe
npoeeaeHus HaBbIKaMu HaBbIKOB npuMeHeHnn npumMeHeHue
CTaHOAPTHbIX HaBbIKOB HaBbIKOB
onepauui fonyckatTcs
onpepeneHns npo6enbl

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

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

3aaad I'IpOCbECCI/IOHaJ'IbHOPI AeATesIbHOCTU

OlK-2.4 ObpabaTbiBaeT AaHHbIE C UCMOJIb30BaHME CTaHAAPTHbLIX CNOCO60B annpPOKCMMaLMN YUCIIEHHbBIX XapaKTEPUCTH
3HaThb: ®parmeHTapHble HenonHble 3HaHua | CchopmumpoBaHHble, | ChopMupoBaHHbIe KOHTpPOJIbHasA
MaTemMaTuyeckme 3HaHWUS HO copepxxalune cuctemMaTumyeckme | paboTa,
Teopunm n MeToabl, oTAesIbHble 3HaHWS TeCcTUpoBaHue,
npuMeHseMble Npu npobenbl 3HaHUSA KOJIJIOKBUYM,

06paboTke fAaHHbIX

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

MCMonb30BaTh JonyckatoTcs yMeHUNs
OCHOBHblEe MeToAbl HebosnbLne

CTAaTUCTUYECKOWN ownbkKmn

06paboTKu AaHHbIX

1N annpokcumMauunm

YUNCSIEHHBIX

XapaKTEPUCTUK

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
MeTogamun B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
CTaTUCTUYECKON HaBblKamMu HaBbIKOB NpUMeHeHnn npuMeHeHne
obpaboTkun HaBbIKOB HaBbIKOB
MHGpOopMaLLmn, ponyckarwTcs

OCHOBamMu npobensi

hyHAaMeHTaNbHbIX

MaTeMaTU4YeCcKnx

Teopun n

HaBblKaMu

MCMOIb30BaHNS

MaTeMaTn4ecKoro

annapaTa npu
0bpaboTke gaHHbIX

pegepaT, YUPC,
3K3aMeH B YCTHOM
thopme

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

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

HanpasJ/IEeHHOCTN
3HaThb: ®parmMeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas

copgepxxaHue 3HaHWA HO copepxxalune cuctemaTmyeckme | paboTa,

npoL,eccoB n oTAesbHble 3HaHWA TecTupoBaHue,

caMoopraHu3sauum npobenbl 3HaHUA KOJIJIOKBUYM,

" pedepaT, YUPC,

camoobpa3oBaHus, 3K3aMeH B YCTHOW

nx ocobeHHOCTEN 1 thopme

TexHonorunen

peanusaunm,

NCX0AA M3 uenen c

OBEepLUEeHCTBOBaHMU

[

npodeccnoHanbHoO

N NesaTenbHOCTU

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

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKM

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

CBONCTB BELLECTB

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, husnyeckme, GUNKo-XMMnyeckmne, XmmMmmyeckmne MeToabl 415 peleHus

3afa4y npogeccnoHasbHON feATeNbHOCTN

OMNK-2.1 lMpuMeHseT TeopeTnyeckne n NoaysMnupmnyeckme Mogenan rnpu peeHnn 3agad XuMn4yeckKon HanpaBaeHHOCTY

3HaTb: NoAxoabl
K pelleHunio 3aaad
N3 OCHOBHbIX
pa3nenos
MaTeMaTuKu, a
TakXe nx
MPUNOXKEHNS K
TeopeTnyeckon
XUMUN, MPUHLMNNbI
MaTeMaTLU4YeCcKoro
MOLEeNINPOBaHMSA
XUMUYECKMX
peakuunmn

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YMmeThb:
MCMonb30BaTh
MaTeMaTU4YeCcKuni
anmnapaT npu
M3y4YeHUn n
KONIM4eCTBEHHOM
onvcaHum
dhursnyeckunx
rnpoLeccos u
SABNIEHNN, @ TaKxXe
npuv peLeHnmn
PU3nYecknx 3agad

YacTu4Hble yMeHnA

HenosnHble yMeHnsA

YMeHNsa nosHble,
JonyckawoTcs
Hebosnblne
ownbkmn

ChopmMupoBaHHble
yMeHuns

Bnapetb:
HaBblKaMu
TeopeTn4eckoro un
3KCNepMMeHTasbH
oro nccnenoBaHus
Moaenen
XUMUNYECKUNX
npoLLeccoB

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

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

OMNK-2: CrnocobeH ncrnonb3oBaTb MaTeMaTUYeCKMe, husnyeckme, GU3NKO-XMMNYyeckmne, XmmMmmyeckmne MeToabl 415 peleHuns

3afa4 npogeccnoHasbHON feATeNbHOCTN

OlNK-2.2 Ncnonb3yeT cTaHAapTHOE NporpaMMHoe obecneyeHre Npu peleHnn 3agay XMMMYeCckom HanpasBIEHHOCTHY

3HaThb: :
BO3MOXHOCTU
MporpamMMHbIX
nakeTtoB obuiero
Ha3Ha4vyeHus
(Microsoft) npwu
peweHnn 3agad
XUMUNYECKON
HanpaB/JeHHOCTN

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepXKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

YmMeTb:
MPUMEHSTb
npuknagHoe
nporpaMmMHoe
obecneyeHune npu
opraHusauum
pelweHuns
NMPOun3BOACTBEHHb
X 3apau
XUMUYECKOoN

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebonblUne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

KOHTpOJIbHas
paboTa,
TecTupoBaHue
KOJIJIOKBUYM,
pedepaT, YUPC,
3K3aMeH B YCTHOM
dopme
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pe3ynbTaTthbl HeynooBJIeETBOPUT | yaoBneTrsoputen XOopoLio OTJINYHO OL,eHO4YHOro
OCBOEHMA eNibHO bHO cpencrTsa
KOMMNEeTeHuuu
1 2 3 4 5 6
HanpaBJEeHHOCTH
Bnapetb: YacTu4Hoe HecunctemaTtunydecko | B YcnewHoe n
HaBblKamMu B/lafeHmne e MpUuMeHeHne cucTemMaTU4eCKOM | cucTemaTunyeckoe
npakTU4ecKoro HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
MpUMeHeHNs HaBbIKOB HaBbIKOB
nporpamMMHoe JonyckawTcs
obecneyeHune npun npobenb

peweHnn 3agad
XUMUNYECKON
HamMpaBJEHHOCTHN

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuanbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHMN, HAaBbIKOB U (U1M) ONbiTa AEATEeJIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCcBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

KOHTpOJsibHbIE BOMNPOCHI U 3afaHns OJ1si NPOBefAeHMNS TEKYLLEro KOHTPOoNA KOHTpOJibHble BONPOCH! U
3ajaHnA 415 NpoBeAeHNs TeKyLlero KOHTPoss

1. MpeameT 1 3agaum GU3NYeCcKon XuMmMmmn. Ponb MPU3NYECKON XMMUX B CNELNANBHOCTN.

2. Pasgenbl pusny4eckon XxmMmn.

3. OCHOBHbIe NOHATUSA TeEpMOANHaAMUKN.

4. MNepBoe Ha4vasno TepMOANHAMUKMN.

5. Kanopuydeckune KosgppnuneHThbl.

6.M3onpoueccu.Pa60Ta|4Tenn0Ta mn3onpoueccos

7. Unkn KapHo. KN4 unkna KapHo.

8. DHTanbnunsa. 3akoH [ecca.

9. 3akoH Kupxrodda.

10. 3HTponusa. BTopoe Havyaslo TEPMOAVNHAMUKMN.

11. TepMognHaMuyeckue noTeHumabl.

12. HanpaBseHue NpoTeKaHNA XUMNYECKUX peaKLnia.

13. Xummnyeckasa kmHeTuka. CKOPOCTb XMMUYECKOWN peakunn. 3aKOH OENCTBYIOLWMUX MaccC.
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14. Xnmmnyeckoe pagHoBecue. CMelleHne xmMmmyeckoro pasHoesecus. MNMpuHuunn Jle WaTenbe.

15. KaTtann3. FOMOreHHbIN 1 reTeEPOreHHbIN KaTanums.

16. Xumunyeckoe paBHOBeECUE B pealJibHbIX CUCTEMaAX.

17. OnpepeneHve pacTteopa. Buabl pacTBOpOB.

18. TepMoanHamumnyeckume ycnoBsus obpasoBaHna pacTBOPOB.

19. PacTBOPUMOCTb.

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

7.4. MeToaunyeckue MaTepuanbl, onpeaensiowme npouenypbl oueHMBaHUA 3HAHUMN,
YMEHMHU U HaBbIKOB, U ONbiTa AEeATEJIbLHOCTU, XapaKTepusylowux 3Tansl (popMUpoBaHUus
KOMNeTeHUunn

TpeboBaHusa K HanucaHuio pedepaTta

MpoOyKT camocTosATesIbHON paboTbl CTyAEHTa, NPeACcTaBAAOLWMA cOBO KpaTKOe N3N0XKeHNEe
B MMWCbMEHHOM BMAE MOJIyYEeHHbIX pe3ynbTaToB (y4ebHo-uccnenoBaTesibCKOW) TEMbI, A€ aBTOP
pacKpblBaeT CyTb uccneayemon npobnembl, NPUBOAUT pa3/iMdHble TOYKM 3pEeHUs, a TakxKe
cobCTBEHHbIE B3r/14bl Ha Hee.

PecdepaT goskeH 6biTb CTPYKTYpPMpPOBaH (Mo rfaBaM, pasaenam, naparpadgam) n BKIOYaTb
pa3fenbl: BBeAEHWEe, OCHOBHas YacCTb, 3aKJ/IlOYEHWE, CMUCOK WCMOJIb30BAaHHbIX WCTOYHMKOB. B
3aBMCUMOCTU OT TEMATUKKN pedepaTa K HEMY MOryT BbiTb 0OOPMJIEHbI MPUSIOXKEHWS, CoAepKallne
OOKYMEHThI, UaalcTpaumm, Tabnuusl, cxemsl 1 T.40. O6beM pedepaTa - 15-20 cTpaHUL, NeYaTHOro
TEKCTa, BKJIOYasA TUTYJIbHbIA IUCT, BBEAEHNE, 3aKJII0YeHMNe N CNUCOK MTepaTyphl.

3apadvamum pehepaTa ABNAIOTCA:

1. ®opMupoOBaHME YMEHUN CaMOCTOoATeNIbHON paboTbl C UCTOYHMKAMWU JINTEpaTypbl, UX
cucTemaTmsauus;

2. Pa3BUTME HaBbLIKOB IO MYE€CKOr0 MbILLNEHUS;

3. yrny6neH|/|e TeopeTnyecKnx 3HaHWR Mo npo6neMe nccnengoBaHm.

Mpn oueHKe pedepaTa UCNOJb3YIOTCA Cleayowmne KputTepuu:
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- HOBM3Ha TeKCTa,

- 060CHOBaHHOCTb BbIBOpa UCTOYHUKA;

- CTerneHb PacKpbITUS CYLLIHOCTM BOMNPOCA;

- cobnopeHnsa TpeboBaHMn K 0HOPMIEHNIO.

KpuTepumn oueHnBaHusa pecdeparta:

OTMeTKa «OTJIMYHO» - BbIMOJIHEHbI BCe TpeboBaHUA K HaMuWCaHUO W 3awuTe pedepaTa:
obo3Ha4veHa npobnema n oboCHOBaHa €é akTyaNlbHOCTb, CAEeNaH KPaTKNN aHan3 pa3fiInyHbIX TOYeK
3peHus Ha paccMaTpuBaemylo npobnemMy ©  JIOTUYHO U3NI0XKEHa COBCTBEHHas Mo3uumg,
copMynmMpoBaHbl BbIBOAbI, TeMa packpbiTa MOJIHOCTbIO, BblAepXaH O06BLEM, cobnloaeHbl
TpeboBaHUA K BHELLHEMY O(POPMJIEHUIO, AaHbl MPaBUJIbHbIE OTBETbI Ha [OMOJIHUTESIbHbIE BOMPOCHI.

OTMETKa «X0OpOoLLO» - OCHOBHble TpeboBaHWs K pedepaTy U ero 3almTe BbIMOJIHEHbI, HO MPpWU
3TOM pAonylleHbl Hepo4éTbl. B YacTHOCTW, MMETCS HETOYHOCTU B W3JIOXKEHWMM MaTepuana,
OTCYTCTBYET JiorMyeckas nociiefoBaTe/IbHOCTb B CY)XKAEHMSX, He BblaepXkaH 0b6béM pecepaTa,
UMetTCs ynyuweHus B OgOpMJIEHUM, HE OOMyCKaeT CYLIEeCTBEHHbIX HEeTOYHOCTElN B OTBETE Ha
OOMOJIHNTESIbHbIN BOMPOC.

OTmeTKa «yOOBJIETBOPUTEJIbHO» - UMEKTCA CyLWLEeCTBEHHbIE OTCTYIMJIEHUA OT TpeGOBaHVIIZ K
pedepnpoBaHnio. B HaCcTHOCTK, TeMa OCBelLleHa NNLUb YaCTUYHO, AoNYyLLeHbl pakTu4yeckune ownbku
B cofepXaHuun pedepaTa uUanm nNpu OTBEeTe Ha [LOMNOJIHUTEsIbHble BOMPOChI, BO BpeMs 3alinThbl
OTCYTCTBYET BbIBOL.

OTMeTKa «HeyOoB/IeTBOPUTE/IbHO» - TemMa pedepaTa He packpbiTa, 0b6Hapy)XuBaeTcs
CyLleCTBEHHOE HeMNoHUMaHne npobnemsl.

TemaTvka pecepaToB BblAaeTCcsa MpernofaBaTesieM, W CTyAeHT BblbupaeT Temy
CaMOCTOATENIbHO B TeYeHNe NepBbixX ABYX Helenb 0byyeHus.

OcBoeHue gUCUMMINHLI OLLEHNBAETCA B dopMe 3a4eTa: «3a4TeHO», «KHe 3a4TEHO>.

KpuTepumn oueHKU 3HAaHUH CTyAeHTa Ha dK3aMeHe

OueHKa «OTAMYHO» BbICTABASETCA CTYAEHTY, MOKa3aBLUEMY BCECTOPOHHWE,
cncTeMaTuU3NpPOBaHHbIe, rNybokme 3HaHUsA y4ebHoM NporpamMmbl AUCLUUMNANHBI U YMEHNE YyBEPEeHHO
NPMMEHSATb WX Ha MNpakTUKe TMpU pelleHnn KOHKPEeTHbIX 3agad, cBobogHoe W npaBusibHoE
060CHOBaHME NPUHATLIX PeLeHnN.

OueHKa «XOpoLwo» BbICTABAAETCH CTYAEHTY, eCJZIn OH TBEPAO 3HAeT MaTepuas, rpaMoTHO
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N No CywecCcTBY n3naraetT ero, ymeeT NpnMeHATb nojsy4eHHble 3HaHNA Ha NMPakKTukKe, HO AO0OMNYyCKaeT B
oTBeTe Ui B pelleHnn 3agad4 HeKoTopble HETOYHOCTU, KOTOpPble MOXeT YCTPaHUTb C MOMOLLbIO
OOMNMOJIHNTEJIbHbIX BOMPOCOB NnpenoaaBaTesid.

OueHKa «y[oOBJIETBOPUTENIbHO» BLICTABJIAETCA CTYOEHTYy, MNoKa3aBllemy
hparMeHTapHbIN, Pa3pPO3HEHHbLIN XapaKTep 3HaHWN, HEeOOCTATOYHO MpaBWJibHbIE (HOPMYJIMPOBKN
6a30BbIX MOHSATUA, HApPYLUEHUS JIOFMYECKOW MNOC/Ief0BaTE/IbHOCTU B W3JIOXKEHUM MPOrpamMMHOro
MaTepuana, Ho NPy 3TOM OH BJlaleeT OCHOBHbLIMU pa3aenamMmu y4ebHol NnporpamMmbl, HEO6X0AUMbIMU
ONa nanbHenwero oby4yeHns U MOXKeT NPUMEHATb NoJlyYeHHble 3HaHUsA no obpa3uy B CTaHOAPTHOM
cuTyauumm.

OueHKa «Heyn0BJIEeTBOPUTEJIbHO» BbICTABAETCSA CTYJIEHTY, KOTOPLI He 3HaeT bonbLuein
4acTu OCHOBHOIO cofep>XaHus y4ebHon nporpaMmbl AUCLUUMIIVHBI, AoNyckaeT rpybbie owmnbkn B
(hOpPMYyINPOBKAX OCHOBHbIX MOHATUIA AUCLUUMNHBLI U HE YMEEeT UCMO0JIb30BaTb MOJIyYEeHHble 3HAHMWS
Nnpu peLleHnn TUMOBbIX MPaKTUYEeCKUX 3adau.

KpuTepuu oueHKu 3HaHUK CTYAEHTOB Npu npoBeaeHUMn TeCTUpoBaHuA

OueHKa «OTJIMYHO» BbICTaBNASAETCA NPU YCJIOBUM NMPaBUIbHOMO OTBETa CTYJAEHTa HE MEHEe YEM Ha
85% TecToBbIX 3a4aHUN.

OueHKa «XopoLlOo» BbICTAB/ISETCS MPU YCNOBUM MPaBUJIbHOrO OTBETa CTYJleHTa HE MEHee, YEM Ha
70% TEecToBbIX 3a4aHUN.

OueHKa «y[AoBJIeTBOPUTEJNIbHO>» BbLICTABMSETCSH MPU YCJIOBUM NPABUIIbHONO OTBETa CTYAEHTa He
MeHee, YyeM Ha 51% TecToBbIX 3afaHUNN.

OueHKa «HeyAOBJIETBOPUTENIbHO» BbICTAaBAAETCA NMPW YCAOBUM NPaBUIbLHOIO OTBETa CTYyOEHTa
MeHee, YyeM Ha 50% TecToBbIX 3a4aHUN.
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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:8004/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:8004/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:8004/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/libdata.php?id=2000022692&D0OK=0
335E1&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:8004/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/libdata.php?id=2000022692&D0OK=0
335E1&BASE=000001

539.1(07) M 75 MonekynsipHas hun3nka n TepMoaNHaMMKa :

http://lib.mkgtu.ru:8002/libdata.php?id=2000021953&D0OK=0

29/34




HasBaHue CcblsIKa

TeCcToBble 3a[aHNA TeKyLen, MPOMeXyTo4YHOM aTTecTaumm n [ 30268&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)

O6Lme BONPOChl OpraHn3aunmn n3yYeHns ONCLUUTIINHLI.

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

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

Mpy noaroToBke K 3a4eTy B JOMNOJIHEHME K W3YYEHUI0 KOHCMEKTOB JieKUMA, HeobxoAumo Mosib30BaThCA y4yebHOW nuTepaTypon,
PEeKOMEHJ0BaHHOM K HacTosAlWen nporpamMmme. Mpu NoAroToBKe K 3a4eTy HEoOX0AMMO N3Y4YUTb TEOPUID: onpeaesieHns BCex NOHATUA N 3aKOHOB A0
COCTOSIHUS MOHUMaHUA MaTepuana U CaMoCTOATENIbHO PeLlnTb MO HECKOJIbKY TUMOBbLIX 3a4ay U3 KaXaon Tembl. Mpu pelueHMn 3agay Bceraa
HeobXxoOAMMO yMeTb KaYeCTBEHHO UHTEPNPEeTUPOBaTb UTOM pPeLLleHUs.
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CamocTosaTenbHaa pabota ctygeHToB (CPC) no aucumnjivHe urpaeT Ba)kHYK pPoOJib B Xode Bcero ydyebHoro npouecca. MaTepuanbl un
MeToan4yeckmne pekoMmeHgaumm onga obecnevyeHns CPC rotoBaTcs npenogaBaTesieM 1 BblAAOTCA CTYOEHTY npernogasaTenem n 6ubnnortexkon.
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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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