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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:

CTapLwuin npenogasaTesb, MoanncaHo npocton 30 3amkoBas Bepa AnekcaHApoBHa
30.09.2025
([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:

01.10.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
01.10.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
rno HarpaseHU0 NOArOTOBKU
(cneymanbHOCTN)
01.10.2025 MoanncaHo npocton 3 MNonoBa AHrennHa AnekceesHa
01.10.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
01.10.2025 MopnucaHo npocton 3N N. b. bepbepbaH
01.10.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenb yuebHOM aucumMnamHbl (Moayns) «XnMms BbICOKOMOJIEKYNAPHbBIX COeAUHEHNN» - aTb
3HaHMSA B 06,1aCTN OCHOB XMMNYECKOWM HAayKW O MosiMMepax - BellecTBaxX, 3Ha4eHne KoTopbix OJs
YKN3HN COBPEMEHHOI0 Ye/I0BEKA, A CaMbIX pPa3JINYHbIX OTpacien NPOMbILLIEHHOCTN NpoaoJ/KaeT
0CTaBaTbCs CyLWECTBEHHbIMM B HAacTynmneLLeM 21 BeKe, 3HAaKOMCTBO CTYAEHTOB C OCHOBaMM HayKun O
rnoMMepax u ee BaXKHenWnMmn NpakTUYeCKNM NCNosib30BaHMEM, 3HaHNE KOTOPbIX HeobXxoaAnmMo
Ka)KOoOMYy XUMMWKY, HE3aBMCMMO OT ero nocsaeayloen y3Kom cneunanmsaynm.

3apaum yuebHou aucumnnuHbl (Moayns) : hopMMpoBaHME Y CTYAEHTOB OCHOBHbIX
NpeAcCTaBJ/IEHNA O CTPOEHUN, CTPYKTYPE, PU3NYECKMNX COCTOAHUAX, AeOPMALINOHHBIX
(MexaHn4yeckmnx) CBONCTBaxX MOJIMMEPOB B Pa3JINYHbIX COCTOSAHUAX, O cNeundpnuyecknx CBONCTBax
pacTBOPOB NOJIMMEPOB, O MeToAax CMHTEe3a NoMMepOoB, crneundruke XMMNYeCKNX peakunn,
00yC/IOBIEHHbIX BbICOKOW MOJIEKYIAPHON MAaCCOM MOAMMEPOB; (hOPMUPOBAHNE TEOPETUYECKNX
npeacTaB/IEHNN O CBA3M CBOWCTB MOJIMMEPOB C MOJIEKYJIIPHON MacCOW, MOJIEKYIIPHO-MaCCOBbIM
pacnpenesneHneM, HaaMOJIEKYIIPHON CTPYKTYPON 1 T.4
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OuncumnnmHa 61.B.12.02 XnMunus BbICOKOMOJIEKYNIAPHbBIX COEAUHEHWI MO HAaNpPaB/EHNIO MOATOTOBKMN
6akanasp 18.03.01 XnMmnyeckas TEXHOJIOINNA OTHOCUTCS K ANCUUMAMHAM no Bbibopy yyebHoro
niaHa noarotoBkn bakanaspos Ol1, oby4yeHne ocyLlecTBAAETCA Ha 3aBepLUAtOLLEM dTane
obpa3oBaTenbHOM NporpamMmmel. K faHHOMY MOMEHTY CTyOeHTaMM O0JIKHbI ObITb MOSYyYEHblI 3HAHNSA
Mo OCHOBHbLIM pa3genaM XMMmMn (HeopraHN4YeCcKom, aHaINTNYECKOW, OpraHn4YecKkon, husnyeckon),
Heobxoaum 6a30BbI 06BEM 3HAHUN MO PU3NKe N MaTEMATUKE.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

MKYB -2.1 MpoBOoAUT NepPBUNYHbLIA MONCK MHOPMaL MK MO 3a4aHHON
TeMaTuKe No BCEM AOCTYMHbIM 6a3aM AaHHbIX, B TOM Ynucne
naTeHTHbIM 6a3aM AaHHbIX

MKYB -2.2 CocTaBnsaeT nuTepaTypHble 0630pbl MO 3af,@aHHON TeMaTuKe
C NCNONb30BaHMEM BCEX AOCTYMHbIX NCTOYHMKOB
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4ECTB
o)
3a Jlek J1a6 cPn CP
Kypc 4 [Cem. 8 1 24 24 0.25 59.75 108 3

O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.

DopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(KonuyecTBo) Yyacos
3a KoHTp Jlexk Nab cPn KouTpon cP
b
Kypc4 [Cem.7 1 1 4 6 0.25 3.75 94 108

6/33



5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

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

8 Paszgnen 1. O6bwme cBefeHNst O BbICOKOMOJIEKYISIPHbIX 4 4 10 TecToBbIN KOHTpOsL, YUPC,
coeanHeHunsax Jlekumsa 1. Ponb NoaAnMMepoOB B XXNBOMN KOJIJTOKBUYM
npYpoae N NX 3Ha4YeHne Kak NPOMbILLIEHHbIX
MaTepunanoB. OCHOBHbIE MOHATUSA N ONpefesieHns:
nonnMep, 0iMroMep, COOTHOLLUEHNE NOHATUN
«MOSIMMEpPbI» N «BbICOKOMONEKYAPHbIE
COeINHEHNSA».

8 Pazpen 2. Knaccngpumkaums noamMmepos n nx 4 4 10 TecTOoBbIi KOHTPOJIb,
Ba)kHenwune npeacrtasutenn Jlekums 2. KOHTposbHasg paboTa, 6amu-
Knaccngukaumsa noMMepos B 3aBUCUMOCTN OT onpoc
MPONCXOXAEHNA, XMMNYECKOro CoCTaBa U CTPOeHUs
3BE€HbEB M MaKPOMOJIEKYIApHON Lenu. OCHOBHble
npeactasutenn. Cnocobel nony4eHns. CBoONCTBa 1
0671aCTU NpYMeHeHuns

8 Pazpen 3. CTpykTypa 1 CBONCTBa MaKpPOMOJIEeKY 4 4 10 KOHTposibHas paboTa,
Nekumnsa 3. KoHhUrypaunoHHasa nsomepus n KOMMblOTEpHOE
KOHUrypaunsa MakpoMoJsiekyJsibl. IHepreTnyeckme TecTupoBaHue,
6apbepbl BHyTpeHHero BpalieHuns. NMoBopoTHbIE Kosinokesuym, YUNPC,
n3omepbl N TMHBKOCTb peasibHbIX Lenen. IHTpPonuinHas pedepaT
(MONeKY NI IPHO-KMHETNYeckas) ynpyrocTb rubkom
N30 IMPOBAHHON Lienun

8 Pasnen 4. Metoabl nccnegosanmsa BMC. Jlekuuns 3. 4 4 10 TecToBbI KOHTPOJIb
MeToabl OLEHKN CpefHNX MOJIEKYIAPHBIX Macc
nosMMepoB: cpeaHeMaccoBon. CpegHe4YncioBon
0CMOMETPUSA, KpUuockonus, 36ynanockonus, MeTos
KOHLIeBbIX Ipyrmn, 3J1IeKTPOHHasa MakpOCKOMuS.

MeToabl onpeneneHnsa cpegHeMacCcoBomn
MOJIEKYJIAPHON MacChl: CBeTOpaccesHue,
celMMeHTauuna B ynbTpaueHTpugyre.

8 Paspen 5. CnHtes nonmmepos Jlekuuna 5. MNyTun 4 4 10 TecToBbI KOHTPOJIb,
CUHTEe3a NoAMMepoB: NoanMepmnsaunsa n KOHTposibHas paboTa,
nonukKoHaeHcauus. NMoHaTMe O LernHoM 1 onpoc, YNPC, pecepaT
CTyNneH4YaTOM MexaHM3Max pocTa uenun. AKTUBHbIe
LLeHTpbl N0IMMepu3auMoHHOro npotecca. BansaHue
CTPOEHNS MOHOMEpPa Ha ero CKJIOHHOCTb K
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
nonvMepusaummn No onpeneeHHoMy MexaHu3my.
TepMogMHaMMKa noaMMepmsaumum MOHOMEPOB,
cofepXallunx KpaTHbIe CBA3U N LIMKINYECKNX
coefnHeHUn. NMonmMmepunsauMOHHO
-AenosmMepmrsaLmMoHHoe paBHoBecue. MNpeaenbHble
TemnepaTypbl NoaMMepusaumn. PagnkanbHasn
nonuMmepusaumsa n cononmmepusauns. PagnkanbHas
cononnmepusauma. Cnocobbl nposeneHm
nonvmepusaumun. NMonnmepmnsaumna B Macce,
pacTBope, cycneH3uu, smysbcun. loHHas
nosiMmepusaumsa n conoamMmepusaums
8 Pasnen 6. loHHas cononvmepusaumns, ee OCHOBHbIe 4 4 9,75 TecToBbIN KOHTPOJIb,
OT/INYNA OT pafUKabHON CONoOMMEpPU3aLnN. KOHTposbHas paboTa,
KoopAnHaLUMOHHO -MOHHas noamMepusauns. YWPC, 6nunu-onpoc
CTepeoperysmpoBaHune Npu pagnkanbHoON
nonuMmepusaumn. BanaHue temnepaTtypbl.
CTepeocneungpmnyeckas NIOHHasA U KOOPANHALNOHHO
-MOHHasa nonmmepusayns. BnnaHue npmnpoabl
NMPOTUBOMOHA, pacTBOPUTENSA, KaTaJmsaTopa Ha
cTepeoperynmposaHue. KatanusaTtopbl Uurnepa
-HaTtTa. MonukoHaeHcauma. Tunbl peakuumn
MOJINKOHAEeHCcauunu.
[MpoMexyTo4yHaa aTTecTauus: 3ayeT 0,25 3a4eT B YCTHOW hopme
UTOro: 24 24 0.25 59.75

5.2. CTpyKTypa ANCUMNAMHBLI A8 3a04HON hopMbl 0B6yYHeHuUs.

Cem Paspen pucumnamHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
Nb

1 2 4 5 6 7 8 9 10 11
Pasgen 1. O6wme cBefeHNA O BbICOKOMOJIEKYISIPHbIX coeanHeHnax Jlekumnsa 1. Ponb noanMepos B 2 2 15
XKVBOW NPUPOLE N UX 3HAYEHME KaK NPOMbILLNEHHbIX MaTepnanoB. OCHOBHbIE MOHATUA 1
onpegeneHns: noanMep, oJMromMep, COOTHOLLIEHNE MOHATUN «MOJIMMEPLI» N «BbICOKOMONIEKYNAPHbIE
CoeINHEHNSA».
Paspen 2. Knaccndukaumna noanMepoB 1 UX BaXKHenwwmne npeactasutenn Jlekumsa 2. Knaccudumkaums 15

nonnmmMmepoB B 3aBUCUMOCTU OT MPOUCXOXXOEHNA, XUMNYECKOro CoCTtaBa N CTpOeHNA 3BEHLEB U

8/33




Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
MaKpoMoJsieKynsapHon uenn. OcHoBHble NpeacTasuTenn. Cnocobbl nonyvyeHns. CeoncTea n obnactu
npuMeHeHus
Paspen 3. CTpykTypa n cBoncTBa Makpomosiekyn Jlekums 3. KoHpurypaumoHHas nsomepusa n 15
KOHUrypauma MakpoMosiekynbl. IHepreTunyeckne bapbepbl BHyTPEHHEro BpaLleHus. NoBOpOTHbIe
n3oMepbl N rMOKOCTb peasibHbIX Lenen. SHTponunHasa (MonekynapHoO-KMHeTMYeCcKas) yrnpyrocTb
rnbKom N30 IMPOBAHHON Lienu
Paspen 4. MeTtogbl nccnegosaHus BMC. Jlekumsa 3. MeToAbl OLEHKU CPpefHUX MOSIEKYNAPHbIX Macc 15
nosIMMepoB: cpeaHeMaccoBon. CpeaHeYnCcIoBON 0CMOMETPUS, Kpuockonus, 3bynanockonuns, MeTos,
KOHLIEBbIX Fpynmn, 3JIeKTPOHHaa Makpockonus. MeToabl onpefenieHns cCpeaHEMacCOBON MONEKYIAPHON
MacChbl: CBETOpaccesiHue, cenMeHTaums B yabTpaueHTpugyre.
Pa3pen 5. CuHTes nonumepos Jlekunsa 5. NyTu cMHTE3a NOAMMEpPOB: NoAMMepu3aunsa n 2 4 15
NOJINKOHAeHcaums. NoHATUE 0 LenHOM 1 CTyNeH4YaTOM MexaHM3Max pocTa uenn. AKTUBHbIE LLeHTPbI
noJINMepM3aLMoHHOro npouecca. BansaHne cTtpoeHns MOHOMepPa Ha ero CKJIOHHOCTbL K NoJsinMepusaumm
no onpeneneHHOMy MexaHn3My. TepMoANHaMNKa NoJMMepr3aLn MOHOMEPOB, COAEPXKaLLNX KPaTHbIe
CBA3WN M LMKJINYECKUX coegnHeHnn. MonnMepunsaumnoHHo -A4enoiuMepu3atnoHHoe paBHoBecCuHe.
MpepenbHble TeMnepaTypbl NoAUMepusauumn. PagnkansHasa noanmMmepmnsaumsa n cononmmepmsaums.
PapnkanbHaa cononuMmepusaumns. Cnocobbl npoBeneHns nonmMmepusaumn. NMonnmepmnsaunsa B macce,
pacTBope, CyCneH3nun, sMysbCcnn. IoHHas noavMepusaumns 1 conoJnMmepmsanmns
Paszgen 6. oHHas cononmmepmsanms, ee OCHOBHbIE OT/AINYNA OT paAnKasbHON ConoanMepusaumu. 19
KoopAnHaLUMOoHHO -MoHHasA nonmMmepusaumsa. CTepeoperyanpoBaHme npu paankaabHON
nonnmepusaumn. BanaHue temnepatypbl. CTepeocneunduryeckas MOHHas N KOOPANHALMOHHO -NOHHas
nosiMmepusauns. BanaHne npnpoasl NpOTUBONOHA, PacTBOPUTENSA, KaTaausaTopa Ha
cTepeoperynupoBaHmne. KatanusaTtopsbl Llurnepa -HatTa. MonnkoHpgeHcaumsa. Tunbl peakumi
NOJINKOHAeHCcaumn.
MpoMexxyTo4yHaa aTTecTauns: 3a4eT 0,25 3,75
UTOrro: 4 6 0.25 3.75 94
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5.4. Copep>xaHue pa3gesioB AUCLUNIUHBI (MOAynA) «XUMUA BbICOKOMOJIEKYJIAPHbIX COeAUHEeHU», obpa3oBaTesibHble TeXHOJIOTUMN

JIEKLIMOHHBIN KypC

CemMm

HauMmeHoOBaHue TeMbl
OAUCLUNJUHDI

TpynoeMKocTb (4achbl)

o®0

390

030

Copep>xaHue

dopmMupyembie
KOMNeTeHUuUun

Pe3ynbTaTbl OCBOEHMUSA
(3HaTb, YMeTb, BJlafeThb)

OG6pasoBaTesibHble
TEeXHOJIOTuMn

1

2

3

4

5

6

7

8

9

Paszpnen 1. O6bwme cBepeHus
O BbICOKOMOJIEKYIAPHbIX
coeanHeHunax Nekuuns 1.
Ponb nonnmepos B XnBown
npupoae N NX 3HayeHne
KaK MNPOMbILLIJIEHHbIX
MaTepunanoB. OCHOBHble
NMOHATWS N onpepeneHus:
rnoavuMep, osINromep,
COOTHOLLUEHNE MNOHATUN
«rnonnMepbl» n
«BbICOKOMOJIEKYJISIPHbIE
COEOANHEHUNS».

4

OCHOBHbIE NOHATUSA U
onpepeneHuns: noamMep,
onmMromMmep, COOTHOLLEHNe
MOHATUI «NOJINMEPBI» 1
«BbICOKOMOJIEKY SIAPHbIE
COeIUHEHNS».

OMNK-2.2; OrK-5.2; OlK-5.3;

3HaTb: YMeTb: Bnagets:

Nekuuns-6ecena

Paspen 2. Knaccudumkauuns
NoONMEPOB U UX
BaXKxHenwune
npeactasuTenun Jlekyms 2.
Knaccngpukaumns
noJINMEpPOB B 3aBUCUMOCTU
OT NPOUCXOXAEHMS,
XMMWNYECKOro cocTtasa u
CTPOEHWNS 3BEHbEB U1
MaKpOMOJIEKYNAPHON Lienn.
OCHOBHble NpeacTaBUTENN.
Crnocobbl noyyeHus.
CsowcTBa 1 obnactu
nprMMeHeHus

OCHOBHble NMpeacTaBUTeNN.
Cnocobbl nonyyeHuns.
CsowncTBa 1 obnactu
npuMeHeHns

OMnK-2.2; OrK-5.2; OMK-5.3;

3HaTb: YMeTb: Bnapets:

Nekuuns-becena

Pazpen 3. CTpykTypa un
CBOMNCTBA MaKpOMOJIeKy
Nekuwnsa 3.
KoHdurypaumoHHas
n3omepuna n KoHdurypaums
MaKpOMOJIEKYbI.
dHepreTunyeckne bapbepsbl
BHYTPEHHEero BpaLleHus.
MoBOPOTHbLIE N30OMEpPbI 1
rMbKOCTb peasibHbIX Lenen.
SHTpoNUiHasa (MonekynapH
0O-KMHeTnYeckas)
yrnpyrocTb rubkon
N301MPOBAHHON Lenu

KoHdurypaumoHHas
n3omMepusa 1 KoHpurypaums
MaKpOMONEKYbl.

OMNK-2.2; OMK-5.2; OlNK-5.3;

3HaTb: YMeTb: Bnagets:

Cnang-nekuus
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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
Pa3znen 4. MeToabl 4 MeToAbl OLLEHKN CpefHUNX OrlK-2.2; OMNK-5.2; OMNK-5.3; | 3HaTb: YMeTb: BnapeTsb: Nekunsa-becepa
nccneposaHua BMC. MOJIEKYIAPHbBIX Macc
Nekunsa 3. MeToabl OLLEHKMN nosMMepoB:
CpenHuUX MOJIEKYNAPHbIX cpepgHeMaccoBon
Macc noJInMepoB: CpepgHeuncnoson
cpefHeMaccoBOW. OCMOMEeTpUsA, Kpruockonus,
CpenHeyncnoson 3bynnuockonus, meton
OCMOMEeTpUSA, KpUockonus, KOHLEeBbIX Fpynn,
3bynnmockonus, meTon 3/IeKTPOHHAaA MakpocKonus
KOHL,EeBbIX Fpynnm, MeTonbl onpeneneHns
3JIEKTPOHHas MaKpoCKonus. cpegHeMaccoBou
MeToAbl onpeaeneHus MOJIEKYJIAPHON MacChbl:
cpegHeMaccoBou cBeTopaccesHue
MOJIEKYJIAPHOWN MacChl: ceguMeHTauma B
cBeTopaccesiHue, yfbTpaueHTpugyre.
ceguMeHTauma B
yJbTpaueHTpugyre.
Paspen 5. CnHtes 4 [MoHATWE O LenHoM n OMNK-2.2; OMNK-5.2; OMNK-5.3; | 3HaTb: YMeTb: BnageTsb: Cnanpg-nekuuns

nonumepos Jlekuunsa 5. Nytun
CUHTEe3a NoJINMepoB:
nonuMmepusaumsa n
MOJINKOHAeHcaunsa
[MoHATWe 0 uernHom n
CTYNeH4YaToM MexaHu3Max
pocTa uenu. AKTUBHbIE
LLeHTpbI
noanMepmn3ayMoHHOro
npouecca. BanaHue
CTpOeHuss MoOHOMepa Ha ero
CKJIOHHOCTb K
nosMMmepusaumm no
onpeneneHHoMy
MeXaHun3My
TepMmognHaMuka
nosnMepusauunmn
MOHOMepOB, coAep xaLlmx
KpaTHble CBA3U N
UNKINYECKUX COeANHEHUN.
MonumepnsayMoHHO
-genonmMepunsaunoHHoe
paBHoBecue. [pepenbHble
TemnepaTypbl
nosMMepusaumnu.
PagnkanbHas
nonuMmepusaumsa n
cononmMepusauns.
PagnkanbHas
cononmmepusauyums.

CTYNeH4YaTOM MexaHu3Max
pocTa uenu. AKTUBHbIE
LeHTpbl
noAMMepmn3aLMoOHHOIr o
npouecca. BanaHue
CTPOEHUs MOHOMepa Ha ero
CKJIOHHOCTb K
noavMepmsaymu no
onpeneneHHoOMy
MeXaHn3My
TepmognHaMuka
nonuMmepusaymn
MOHOMEPOB, CoAep XaLlnx
KpaTHble CBA3U n
UNKJINYECKUX COeONHEHWN.
MonnmepunsaumMoHHO
-AenonmmepusaumnoHHoe
paBHoBecue. penenbHble
TemnepaTypbl
noaviMepmsaymn.
PagnkanbHas
rnoavMepmnsaums n
cononmmepusayms.
PagnkanbHas
cononmmepusayms.
Cnocobbl npoBeaeHns
nonvMmepusaymn.
Monumepnsauymsa B Macce,
pacTBope, CycneHs3uu,
3MySbcun. loHHas
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o) 30 | 0390

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3 4 5

6

7

8

9

Cnocobbl npoBeaeHns
nonvMepmsaymnn.
Monumepunsauymsa B Macce,
pacTBope, cycrneHsun,
3MyJiIbCUN. VIOHHasA
nonuMmepusaumsa n
conoammepusayms

nonnmMmepumsauna n
conosimMmepunsauna

Pazpen 6. NoHHas
cononumepusaums, ee
OCHOBHbIE OT/INYNSA OT
paguKasnbHOM
cononmmepusaunu.
KoopanHauMoHHO -MOHHas
rnoavMepusaums.
CTepeoperynmposaHue npu
pabuKanbHOM
nonvMmepmsaynn. BnuaHue
TemnepaTypbl.
CTepeocneungpunyeckas
WOHHas 1 KOOPAMHALMOHHO
-MOHHasa nonMmepusauums.
BnnsHne npupoasbl
MPOTUBONOHA,
pacTBopuTens,
KaTasm3aTopa Ha
cTepeoperyampoBaHme.
KaTannsaTtopsl Uurnepa
-HaTTa. NonnkoHaeHcauuns.
Tunbl peakuun
MOJINKOHAEeHCcaumnu.

BnnsaHve npupoasl
NPOTUBOMOHaA,
pacTBopuTens,
KaTaamsaTopa Ha
cTepeoperyavuposaHue.
KaTannsaTopsl Uurnepa

-HaTTa. MNonnkoHaeHcauuns.

Tunbl peakuunin
NONNKOHLEHCALMN.

OMNK-2.2; OrK-5.2; OlK-5.3;

3HaTb: YMeTb: Bnagets:

Nekyns

NnpoMeXXyTo4YHasnA
aTTecTauund: 3a4eT

3a4eT B YCTHOM hopme

NTOrO:

24 4
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[e]::Je] 30 030
1 2 3 4 5 6
[nToro: |

CVIMynSILI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Cem Ne pasaena AoUCUUNJINHLI HauMmeHoBaHue CUMYNALUOHHBIX 3aHATUA 0ObbeM B yacax
0®0 | 390 | 0390
1 2 3 a 5 6
[UTOro:

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

Cem

Ne paspena pUCUUNIIUHDI

HauMeHoBaHue nabopaTopHbIX paboT

06bem B yacax

o®0

390

0390

1

2

3

a

5

6

Pazpen 1. Obuwme cBegeHns o
BbICOKOMOJIEKYISIPHbIX coegnHeHusax Jlekumsa 1.
Ponb nonnmepoB B XXMUBOW Npupoae n nx
3Ha4vyeHue Kak NPOMbILLIIEHHbIX MaTepnasos.
OCHOBHbIE MOHATUA U ONpeAeneHus: noammep,
oIromMep, COOTHOLLEHME MOHATUIA
«MNOJIMEpPbI» U «BbICOKOMONEKYISIPHbIE
COeQUHEHUNS».

NabopaTopHasa paboTa 1. DU3NKO-XMMN4eCcKme MeToAbl NCCNeoBaHNS NOJIMMEPOB.
Knaccnukaumvsa noimmepos

4

2

Pazpen 2. Knaccndukaums noavMmepoB 1 nx
Ba)kHeNwWw e npeactasutenn Jlekums 2.
Knaccngpukauus nosimmepos B 3aBUCUMOCTU OT
MPOUCXOXKAEHUSA, XMMWYECKOro cocTaBa n
CTPOEHUSA 3BEHbEB M MaKPOMOJIEKYJISPHON
uenun. OCHoBHble npepcTaBuTenn. Cnocobbl
nony4vyeHns. Ceonctea 1 061acTtn NnpMMeHeHns

NabopaTopHas paboTa 2. OnpeaenieHne MOIEKYISPHOro Beca NnoiMMepoB XMMUYECKUMM
MeToAamu.

Pa3spen 3. CTpyKTypa 1 CBOMNCTBAa
Makpomonekyn Jlekumsa 3. KoHpurypaumoHHas
n3omMepus N KOHpUrypaumsa MakpoMosekysbl.
DHepreTnyeckme bapbepbl BHYTPEHHEro
BpaLieHns. MoBOPOTHbIE M30Mepbl U TMBKOCTb

NabopaTopHas paboTa 3. OnpeneneHne MoJIEKYNSAPHOro BeCa NoJIMMepPOB hU3NYECKUMU
MeTogamu
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

peanbHbIX Lenen. JHTponMnHaa (MonekynspHo-
KUHETMYeCcKas) ynpyroctb rubkon
N30/IMPOBAHHON Lienwu

Pa3znen 4. MeToabl uccnepgosaHna BMC. Jlekuyuns
3. MeToAbl OLLEHKN CpefHNX MONeKYNAPHbIX
Macc NoJIMMepoB: CpefHEeMacCcoBOM.
CpefHe4YncnoBon 0CMOMETPUS, KpUoCcKonus,
36y NIMOCKONUS, METOA, KOHLIEBbIX FPyMM,
3/1IeKTPOHHasA Makpockonus. MeToAbl
onpenenieHns CpeaHEMacCOBON MOEKYNAPHOMN
MacChbl: CBeTopaccesHne, ceauMeHTaums B
yJbTpaueHTpudyre.

JNlabopaTopHas paboTa 4. OTKPbLITUE OPraHUYeCKUX COEAUHEHUN N DYHKLMOHANbHBIX FPYMn
B MPOAYKTaX Pa3oXKeHUs NosMMepoB.

Pa3pen 5. CuHTe3 nonnmMepos Jlekuuns 5. MyTn
CMHTEe3a NoAVMepPOoB: noanMepmn3aunsa n
nosnMKoHAeHcauuns. MoHATue o LenHoM n
CTyneH4YaTOM MexaHM3Max pocTa Lenu.
AKTUBHbIE LLleHTPbl NOJIMMEPU3aLNOHHOI O
npowecca. BnnsHne ctpoeHns moHoMepa Ha
€ro CKJI0HHOCTb K nosvMMepu3saumm no
onpefesieHHOMY MexaHu3My. TepMoanHaMnKa
nosnvMepusaunum MOHOMEpPOB, CoAepXaLlnx
KpaTHble CBA3M N LIMKINYECKNX COeANHEHWNA.
MonnmepnsaumnoHHo -aenoanmMmepmsaumnoHHoe
paBHoBecue. [MpedenbHble TemnepaTypbl
nonumepusaunn. PagmkanbHas
noanMepnsaunsa n cConommepmsaums.
PagnkanbHas cononnmepusauns. Cnocobol
nposeneHnsa nonmMmepusaumn. NMonnmepunsaunsa
B Macce, pacTBOpe, CyCreH3nun, 3MyJibCUN.
MNoHHaa nonvMepmsauma n conosimMepmnsaums

NabopaTopHas paboTta 5. CuctemaTn4ecknin Ka4eCTBEHHbI aHaAnU3 MOJMMEPOB

Paspen 6. MloHHasa conoanMmepusauums, ee
OCHOBHbIE OT/INYUSA OT pagnKasibHON
cononumepmsaymn. KoopanHauMoHHO -UOHHas
nonumepusaymsa. CtepeoperynmposaHme npu
pagunkKanbHOW noauMepusaumn. BansaHue
TemnepaTypbl. CTepeocneyunpuryeckas NOHHas
N KOOPOMHALUMOHHO -MOHHas noanMepusaums.
BnnsHne npupoabl MpoOTUBONOHA,
pacTBopuUTensa, KaTanamsaTopa Ha
CcTepeoperynmpoBaHune. KatanmsaTopsl
LUunrnepa -HatTa. NonmkoHaeHcauus. Tunel
peakunin NONMKOHAEHCALNN.

NabopaTopHas paboTa 6. Konm4yecTBEHHLIN aHaan3 NOJMMEPOB.

npOMe)KyTO‘-I Hafd aTTeCTauuna: 3a4eT

UTOro:

24
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5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPoeKTOoB (paboT)
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem

Paspensl u TeMbl paboyeint nporpaMmmsl
CaMOCTOATENIbHOro U3y4YeHus

MNepeyeHb AoMaLLHUX 3a4aHUn U APYyrux BOnNpocoB s CaMoOCTOATENIbHOIro
n3y4vyeHusn

Cpokm
Bbinon
HeHus

0O6bem B yacax

o®0

390

0390

2

3

4

5

6

7

Pazpgen 1. O6bwme cBegeHns o
BbICOKOMOJIEKYNAPHbIX coeanHeHnax Jlekumsa 1.
Ponb nosnmepoB B XXNBOW NpUpPOLE N NX
3HaYeHMe Kak NPOMbILLIEHHbIX MaTepnasnos.
OCHOBHbIEe MOHATUSA U ONpPeaeneHus: noammep,
oSiuromep, COOTHOLLEHME MOHATUN
«MOJINMEPLI» N «BbICOKOMOJIEKY IS PHbIE
COEVHEHUS».,

PedcepaT. Mogrotoska k KP. PaboTa ¢ y4ebHbIM MaTepuraiom.

CeHTs6
pb

10

15

Pa3spen 2. Knaccndumkauma noaMMepoB 1 nx
Ba)KHeNLWwune npeacrasmtenn Jlekuma 2.
Knaccudumkaumsa nonmmepos B 3aBUCUMOCTM OT
MPOUCXOXKAEHUS, XMMUYECKOro cocTasa u
CTPOEHMNA 3BEHbEB N MaKPOMOJIEKYNAPHON
uenun. OCHoBHble npepcTasuTenn. Cnocobbl
nony4eHunsi. CBoncTea n 061actn NnpMMeHeHuns

CocTaBfieHMe njaaHa-KOHCMNeKTa, NoAroToBKa K KONNNOKBUNYyMYy

CeHT$16
pb

10

15

Paszpnen 3. CTpyKTypa 1 CBOMCTBa
MakpoMonekyn Jlekuma 3. KoHdurypaumoHHas
1n30Mepurs N KOHUrypaumsa MakpoMosieKkybl.
dHepreTnyeckme bapbepbl BHYTPEHHEro
BpaweHus. NMoBOPOTHbIE N30Mepbl U TMBKOCTb
peasibHbIX Lenen. JHTPonMnHas (MofekyspHo-
KUHeTn4Yeckas) ynpyrocTb rubkon
M30JIMPOBaHHON Lienu

PecepaT. Mogrotoska k KP. PaboTa ¢ y4ebHbIM MaTepuraiom.

OkT56p

10

15

Paspnen 4. MeTtoabl nccnenosaHns BMC. Jlekyusa
3. MeToAbl OLEHKN CPeaHUX MONEKYIAPHbIX
Macc NoJIMMepoB: CpeaHeMacCoBON.
CpeHe4YncnoBON 0OCMOMETPUS, KpMoCcKonus,
36yNMoCKONnS, MeTOA KOHLEBbIX Fpynm,
3/1IeKTPOHHas Makpockonus. MeTtoabl
onpefesieHns CpeHEeMacCoBON MOJIeKYIAPHOM
Macchl: CBeTOpaccesHne, cegMMeHTauns B
yNnbTpaLueHTpudyre.

CocTaBrieHMe njaaHa-KOHCMNeKTa, NoAroToBKa K KONNNOKBUNYyMYy

OkTs6p

10

15

Pa3zpen 5. CnHTe3 nonnmepos Jlekumsa 5. MNMyTtn
CMHTEe3a NoJINMepoB: NoJiMepmn3aumsa n
noNnKoHAeHcaums. NoHaTue o LernHom u
CTyneH4aTOM MexaHM3Max pocTa Lenu.
AKTVBHbIE LLeHTPbl NOJNMEPU3aLIMOHHOIO
npouecca. BnmsHue cTpoeHns MoHomepa Ha
€ro CKJI0HHOCTb K nosiMMepu3saumm rno
onpenesieHHOMY MexaHu3My. TepMognHaMuka

PechepaT. NMoarotoBka k KP. PaboTa ¢ y4ebHbIM MaTepuanom.

Hos6pb

10

15
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Cem

Paspensl n TeMbl paboyel nporpaMmmsl
CaMOCTOSATENIbHOro U3y4YeHUsn

I'Iepequb AOMaLUHUX 3a4aHUNA U APYrux BonpocoB AOJia CaMOCTOATEJIbHOIro

U3y4yeHus

Cpokm

06bem B yacax

BbINOJ
HeHusa

(o1 o] 30 03®0

2

3

4

5 6 7

nosvMepr3saL iy MOHOMEPOB, COAEPXKALLMX
KpaTHbIe CBA3M U LUKJIMYECKUX COeAMNHEHNIA.
MonnMepr3auMoHHO -AenosIMMepu3aLnoHHoe
paBHoBecue. MNpefesbHble TeMnepaTypsbl
nonvmepusauuun. PagukansHas
noanMepusaLns 1 conoanMeprsaums.
PanukanbHas cononvmepusauyms. Cnocobsbl
npoBefeHus noanMepusaumu. Nonumepusaums
B Macce, pacTBOpe, CyCNeH3un, 3MYNbCUN.
NoHHas nonumeprsaumns 1 ConoanMeprsaLmns

Nekuuns 6. NoHHas cononumepusauums, ee
OCHOBHbIE OT/INYNSA OT pagnKasibHON
cononumepmsaymn. KoopanHauMoHHO -MOHHas
nonumepusaymsa. CtepeoperyivposaHume npu
pagunkKanbHOM nonuMmepmsaunn. BnmsHue
TemnepaTypbl. CTepeocneymndunyeckas NOHHaa
M KOOPAMHALMOHHO -UOHHas noavuMmepusaums.
BnnsiHne npupoabl MpOTUBONOHA,
pacTBOpuTENs, KaTaam3aTopa Ha
CTepeoperynupoBsaHue. KatanusaTopsl
LUunrnepa -HatTa. NonmkoHaeHcauus. Tunol
peakuni NOJIMKOHAEHCALVN.

CocTaBrieHue njaHa-KoOHCNeKTa, NoAroToBKa K KOJIJIOKBUYMY

Hoabpb

10 19,25

UTOro:

60 94.25

5.9. KaneHpapHbii rpaduk BocnuTaTesibHOW paboTbl N0 AUCUMNJIMHE

Moaynb

pJaTa, MecTo npoBeneHus

HasBaHue MeponpusaTus

dopmMma npoBeaeHUs
MeponpuaTus

OTBeTCTBEHHbIN

HdocTu>XXeHus
obyualowmuxcs

Mogaynb 3 YyebHo-
nccnepoBaTenbckas u
Hay4HoO-uccnegoBaTebCckas
[esTeNbHOCTb

ceHTA6pb, MITY

Pofib MOSIMEPOB B XXMBOWN
npupoae n UX 3Ha4YeHne Kak
MPOMbILLIEHHbIX
MaTeprasos.

KoHpepeHuunsa 3amkoBas B.A.

OMnK-2.2; OMNK-5.2; OMK-5.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

MeToaunyeckne ykasaHusa K BbINMOJHEHNIO 1abopaToOpHbIX http://lib.mkgtu.ru:8002/libdata.php?id=2100027476&DOK=0
paboT no opraHnyeckon xumun / ®re0Y BMO Markon. roc. 43A10&BASE=0007AA

TexXHOJ1. YH-T, Kad. h13. XumMmun n pun3snkm ; coctaBmuTesb
KoHokoBa b.A. - Mankon : MI'TY, 2012. - 22 ¢. - 3b Hb MI'TY. -
URL: hppt://lib.mkgtu.ru:8002/libdata.php?id=2100027476. -
Pe)xum goctyna:

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

544.7(07) B 31 BepexxHukoB, B.H. KonnongHas xumusa http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
MOBEPXHOCTHO-aKTUBHbIX BeLLecTB : y4yebHoe nocobue / B.H. |011

BepexHukos, U.W. lrepmaiuesa, M.FO. KpbicuH. - CI6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuKM gns By3oB. CrneymnanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -
Pexxum pocTyna: conep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.
294-296 (39 Ha3B.). - ISBN 978-5-8114-1929-6

LLUnwoHoK, M. B. XuMuna BbICOKOMOJIEKYISIPHBIX CoeanHeHnn : | https://www.iprbookshop.ru/120094.html
yyebHoe nocobue / M. B. LUMWOHOK. — MUHCK : Bblwanwas
wkona, 2021. — 640 c. — ISBN 978-985-06-3385-9. — TekcT
' 9NIeKTPOHHBIN // Lindposon obpa3soBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/120094.html. — Pe)xum gocTtyna:
015 aBTOPU3MP. NMoJib3oBaTenen

BbicokoMonekynapHble coeguHeHns : y4ebHuK n npakTukyMm | https://urait.ru/bcode/560436
Ansa By3oB / nop pepakuunen A. b. 3esnHa. — MockBa :
M3paTenbctBo KOpanT, 2025. — 386 ¢c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-19464-7. — TeKcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/560436

LLawkaHoBa, O. KO. BbICOKOMONEKYNAPHbIE COeANHEHNS : https://www.iprbookshop.ru/137408.html
y4yebHoe nocobue / O. HO. LlWawkaHoBa. — Jlnneuk :
Jlnneukunin rocyapCTBEHHbIA TEXHNYECKUI YHUBEPCUTET,
9bC ACB, 2023. — 64 c. — ISBN 978-5-00175-224-0. — TekcT
: 3/IeKTPOHHbIN // Lindposoir obpa3zoBaTenbHbIN pecypc IPR
SMART : [canT]. — URL:
https://www.iprbookshop.ru/137408.html

Y4yebHo-MeTOoOM4YECKMEe MaTepuabl A1a caMocToaTesiIbHOM paboTbl 0by4vatowmxcsa us yncna
WHBAJIMAOB M JINL, C OFPaHNYEHHbIMM BO3MOXKHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHOpMaLmn:

ONs VL C HapyLLeHMAMKN 3peHuns:

e B MevyaTHOW hopMe yBEeJSINYEHHbBIM LPUGTOM,
B )OopMe 3N1eKTPOHHOIro AOKYMeEHTa,

B hpopmMe ayaunocpanna,

e B NnevyaTHom popMe Ha s3blke bpanns.

ONs nuu c HapyleHuamMmn cnyxa:

e B MevyaTHOWN chopme,
e B (hopMe 3/IeKTPOHHOr0 OOKYyMeHTa.
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Ons nuu C HapyLeHnsaMM ONopHO-ABUraTeIbHOro annaparTa:

e B nevyaTHom opme,
e B (hopMe 3/1eKTPOHHOIr0 AOKYMEHTa,
e B (hopme ayaunochanna.
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7. ®OHA OUEHOYHbIX CPencTB AN NPOBeAEeHUA NPOME)XXYTOYHOMN
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

Tanbl d)OpMMpOBaHMH KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

7.2. OnucaHMe nokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHL MM Ha Pa3JINYHbIX
dTanax MuXx cbopmuposal-mn, onucaHuve WKaJsibl oOueHUuBaHusAa

MnaHupyeMsbie KpuTepuu oueHUBaHUsA pe3ysbTaToB obyuyeHus HaumeHoBaHue
pesynbTaThl HeyAoBNEeTBOPUT |yaoBneTesoputen XopoLio OTJINYHO OLEHOYHOro
oCBOeHMA enbHOo bHO cpeacTBa

KOMMeTeHUUn
1 2 3 4 5 6

MKYB -2: CnocobeH oKa3biBaTb MHHOPMALMOHHYIO NOAAEPXKY cneunannctam, ocywecraasowmm HAP n HNOKP

MKYB -2.2 CocTaBaseT amtepaTypHble 0630pbl MO 3a4@aHHON TEMaTUKeE C MCMNOJIb30BaHNEM BCEX AOCTYMHbIX MCTOYHUKOB

3HaTh!: ®parmMeHTapHble HenonHble 3HaHUs | ChopmMupoBaHHble, | ChopMMpoBaHHbIE KOHTpPOJIbHasA
MeTO0J/10r N0 3HaHUA HO coaepxxalune cncTemaTudeckue | pabota,
NONCKa Hay4Hou n oTAellbHble 3HaHnA TecTupoBaHue,
TexHN4ecKomn npobenbl 3HaHWA KOJIJIOKBUYM,
MHdopMauuu B pedepaT, YNPC,
cetun NHTepHeT N C 3a4eT B yCTHOM
rneunasn3npoBaHH thopme

biIX 6a3ax OaHHbIX;
OCHOBHble Npuemsbl
paboTbl co cneuna
JIN3NPOBAHHBLIM
MporpamMMHbIM
obecnevyeHnem npu
rnpoeseneHnn
TeopeTnYeckmx
pacyeToB ”
obpaboTke 3kcnep
MMEHTaNbHbIX

OaHHbIX
YMeTb: NpoBoAUTb | HacTU4YHble yMeHNs | HenoiHble yMeHUs | YMeHus noJsiHble, CdopmupoBaHHble
NMONCK Hay4HOW 1 nornyckatoTcs yMeHus
TexHN4ecKom HebonbLune

MHopMaumm ¢ ownbkn

NCMNoJib30BaHMEM

obwux n cneynann
31poBaHHbIX 6a3
OaHHbIX;
NMPUMEHsTb cneuma
NIN3npoBaHHoOE
nporpaMmMHoe
obecneyeHune npu
rnpoeseneHnn
TeopeTnYeckmx
pacyeToB n
obpaboTke 3kcnep
MMEHTaNbHbIX
OaHHbIX;
MCNOoJb30BaTh Crne
LMann3npoBaHHoe
rnporpaMmmMHoe
obecneyeHue npu
npeacTaBneHnmn
pe3ynbTaToB
paboTbl Npodeccro
Ha/lbHOMY
coobuiecTBy.
Bnapetn: YacTu4yHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BflageHmne € NpyMeHeHmne CUCTEMATUYECKOM [CcUcTeMaTmyeckoe
NMPUMEHeHUs cnel | HaBblKaMu HaBbIKOB rNnpUMeHeHnn npUMeHeHne
MannN3nMpoBaHHOI O HaBbIKOB HaBbIKOB
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OaHHbIX Npun
peweHnn 3agad
npogeccuoHanbHO
n cepsl
0eATeNbHOCTHN

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
nporpaMMHOro fonyckatTcs
obecneyeHuns n 6a3 npobenebl

MKYB -2: CnocobeH oKa3biBaTb MHHOPMALMOHHYIO NOAAEPXKKY cheumanmcTam, ocywecrteasowmm HAP n HUOKP

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

3HaTb:
TexHun4yeckmne
cpencTBa n
MeToabl
NCNbITaHUM (K3
Habopa
MMeoLLIXCS) ans
peLieHuns
MocTaBJIEHHbIX
3aga4y HUP

dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAEsbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckme
3HaHuA

YMeTb: HaxoanTb
obuyto
MHpOopMauuro onsa
peLieHuns
rnpogeccnoHasbHb
X 3ajau,
MCMonb30BaTh
HEeCKO0JIbKO
MporpamMMHbIX
NMPOAYKTOB A5
06paboTku akcnep
MMeHTaNbHbIX
OaHHbIX 1
NoAroTOBKMU
Hay4YHbIX
nybnmkaumin n
0OKIaaoB

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

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

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

KOHTPOJIbHa4A

paboTa,

TecTupoBaHue
KOJIJIOKBUYM,

pedepaT, YUPC,
3a4eT B YCTHON

cdopme

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onbiTa AEATEeNIbLHOCTU, XapaKTepUu3yloLWwux Tanbl

cdopMupoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHbIEe MaTepuanbl, HeobxoauMblie ANA OLEHKU 3HAHUW,
YMEHMﬁ, HaBbIKOB U (MUNU) onbiTa BEATENbHOCTH, XapakKTepu3yruwux 3Tanbi CI)OpMVIpOBaHVIH
KOMMNEeTEeHLUUN B npouecce ocBoeHun 06pa303aTeanoﬁ nporpamMmmbi
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TecTbl:
1. MpupoaHbIe opraHnyeckne NoanMMmepsbl:

A) HyknenHoBble KUCOThbI

B) TedhnoH

C) HannoH

D) Nonnctupon

E) Bucko3sa

2. Mpn BUCKO3MMETPMYECKOM MeToe onpeneneHns MoaeKyasapHON MacCbl paCcCHYNTbIBAIOT:
A) CpefHIo10 BA3KOCTb pacTBopa

B) NpuBedeHHY0 BA3KOCTb pacTBopa

C) NHOeKc BA3KOCTU

D) KnHemaTun4eckyto BA3KOCTb CUCTEMb

E) Yncno BA3KOCTHU

3. Knaccngukaums noamsneKTposmToB B COOTBETCTBUN C NPUPOLAON NOHHOMeHHbIX Fpynn:
A) MaKpoOaHWOHbI

B) NMonnocHoBaHKA

C) Monnconm

D) NoHHbIe napsl

E) Makpopaaunkanbl

F) MakpoKaTWUOHbI

4. KpucTananyeckoe COCTOsIHNE XapaKTepHOo A NoavMMepoB, obnafatowmnx cneayoulemn

CTPYKTYpOWn:
A) N3oTakTnyeckom

B) Baskon

C) HeynopspoyeHHoM
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D) Cteknoobpa3Hon

E) Pa3BeTBNEHHON

F) AmopdHom

5. O6nacTn pr3n4ecknx CoCTOSHUN aMOPGHOro NoMMepa Ha KJlacCMYeCcKom

TepMOMEXaHNYeCKON KPNBOW:

A) Masoobpa3sHoe

B) Baskoe

C) BaskoTeky4ee

D) Xupgkoe

E) Teepnoe

F) Ynopsgo4deHHoe

E) Kpuctannumnydeckoe

6. Buabl MHULUUNPOBAHMA paAnKaabHON MosMMepu3aLmnm

A) OcmomeTpunyeckuin

B) TepMmunyeckuni

C) OMYNIbCUOHHbIN

D) BelwecTBeHHbIN

E) PekombuHauus

7. Peakumen noMKOHAEHCALMN MOXKHO NMnoNy4dYnTb:

A) AueTaT uennao3bl
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B) HannoH

C) Mnekcurnac

D) ®eHonnacT

E) Pe3unHy

8. B 3aBUCNMOCTU OT CTPYKTYpbl heHoNnpopManbaerngHyo cMoy MOXKHO CUHTE3MPOoBaTb B

Buae:

A) Yp3ona

B) Pe3uHbl

C) Pe3ona

D) Kapbamupaa

E) HoBonaka

9. KapbouenHbie noanmepsbl:

A) NMonucTtunpon

B) NonnmetnnmeTtakpunaTt

C) KanpoH

D) NonnatunentepedTanaTt

E) HannoH

F) TnndpTanesasa cmona

10. HeopraHu4yeckumu nonmMmepamu ABnsieTcs:

A) Bucko3sa
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B) Kpaxman

C) Monncnnukat

D) MonunaTtuneH

E) Monnamnpg

F) Ueonut

11. U3 OCTaTKOB KakKoro BewlecTBa NnoCTpoeHbl MaKpOMOEKY bl Lest0N03bl:

A) a-L-rntoko3a

B) a-D-rnioko3a

D) B-D-rntoko3a

E) caxapo3sa

7.4. MeToamnyeckue MaTepuanbl, onpeaensiowme npouenypbl oOLeHMBaHUA 3HAHUMN,
YMEHMMN U HaBblKOB, M ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMNEeTeHLUun

Peannsaumsa ANCUNNANHBI OCYLLECTBASETCS B COOTBETCTBMN C Y4E€OHBIM MNJIaHOM B BUAE ayAUTOPHbIX
3aHATUN, BKJKOYAKOLWWMX JIEKUMOHHbIA KYpPC, MPpaKTn4Yeckme n nabopaTopHble 3aHATUS U
camocToaTesnbHOM paboTbl. OcHOBHOE y4ebHOoe BpeMsa BbiAENSAETCS Ha NMpakKTmnyeckyto paboTy. Mpwu
n3ydyeHun y4ebHom ancumnamuel (Mmogynsa) HeobxoomMMo NCNoJsib30BaTb: BECb PECYPC OCHOBHOM U
OONONHUTENbHON y4ebHOoM NnuTepaTypbl, 0bpa3oBaTesibHbIE UHTEPHET-PECYpPChl, TEKLMOHHbIN
MaTepunaa 1 0OCBOUTb MPaKTUYECKMNE YMEHMNSA MO INTIEKTPOHHBbIM METOANYECKUM YKa3aHMAM K
MPaKTUYECKMM 3aHATUAM U CaMOCTOSATeNbHON paboTe cTyaeHTa. lMpakTnyeckmne 3aHATUSA
MPoOBOASTCS B BUAE TECTUPOBAHMUS, PELLEHNS 3adaY, NPOBeAeHNEe CEMUHAPOB C 3JIEMEHTAMMU
Hay4YHOW ONCKYCCUW, B XO4€ KOTOPON CTYAEHTbl NoApobHO 06Cy>KAaloT TeopeTUYeCKUn MaTepmran,
3aC/yLWIMBaHNW NPe3eHTaUNn U OOKIAa40B K HUM MO aKTyaslbHbIM TEMaM AUCLUMIVHBI.
CamocTosTeNnbHasa paboTa CTyAeHTOB NoApa3yMeBaeT NOArOTOBKY K MPaKTUYECKUM 3aHATUSAM U
BKJIIOYAET: OCBOEHMNE TEOPETUYECKOro MaTepmasia U3I0)KEHHOIO B y4ebHOW nuTepaType N 1ekunam
C JasbHEenLWnM NONCKOM OTBETOM Ha TeCTOBbIE 3aaHNsA; MOMCKY OTBETOB Ha BOMPOCHI U
CUTyaUWOHHbIE 3a4a4n; 3anosiHeHne Tabany, N 3apuCcoBKY CXeM NPOLLECCOB NMPenJsioXKeHHbIX B
MeTOANYECKNX YKa3aHNAX N0 CaMOCTOATENbHOW MOArOTOBKE K MPaKTUYECKUM 3aHATUAM;
npopaboTKy nnTepaTypHbIX NCTOYHUKOB A1 PAaCKpPbITUSA TeMbl pecdhepaTa U ohopMaeHUs goknaga-
npeseHTauum no BbibpaHHo TeMe. PaboTa ¢ MHOPMALNOHHBIMN NCTOYHNKAMUN 1 y4ebHON
nTepaTypor pacCMaTpPMBaAETCA KaK CaMOCTOATENIbHaA AEeATENbHOCTb 00yYaloLWmMxcs no
ONCUNNINHE 1 BbIMNOJIHAETCS B NMpenenax 4acoB, OTBOAUMbIX Ha eé€ nsy4veHue (B pasgene CPC).
Kaxkabin oby4atowmiica obecnedyeH focTynom K 6ubnmoTteyHsliM poHAaM YHMBepcuTeTa. Mpun
0CBOEHUMN y4ebHOoM ancunnanHbl (Moayns) obydvalowmecs CaMmoCTOATENbHO pPELLAOT 3ahaun,
3anosiHAT obyvaowme Tabnuubl, ohopmasaloT paboyyto TeTpalb N NPenCcTaBAAOT pe3ysbTaThl
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BbIMOJIHEHHbIX PaboT Ha MPaKTUYECKOM 3aHATUM ONS NPOBEPKU NpenodaBaTeneM. HanvucaHune
pedepaTa, cnocobCcTBYET POPMUPOBAHMIO HAaBBLIKOB U YMEHUI B paboTe Cc nMTepaTypon,
aHaIMTNYECKOMY MbILLJIEHNIO, PACKPbITUIO BbIOpaHHOM TeMbl AUCUMMINHBI B AOKage-Npe3eHTaunu;
HaBbIKOB (yMeHWUn) NybanYHbIX BbICTYMJIEHNI, HTO HE0BX0AMMO B 0OOPMAEHNN U 3alnTe
annnomHon paboTbl n Byayuien npakTudyeckon geatensHoctn. ObyyeHue B rpynne copmmpyeTt
HaBblKN KOMaHAHON AeATEeNbHOCTU N KOMMYHUKabenbHOCTb. OCBOEeHNE ANCLUMINHBI (MoaynS)
CNocobCTBYET pa3BUTUIO Y 0BYYAIOLLNXCA KOMMYHUKATUBHbIX HaBbIKOB Ha Pa3HbIX YPOBHSAX A4
pelleHns 3ajay, COOTBETCTBYIOLWMX TUMY NPOodeCcCNoHaNbHON AeATEeNbHOCTN, HanpaBJIeHHbIX Ha
06beKkT npocheccnoHanbHOM [EATENLHOCTU HA OCHOBE (hOPMMPOBAHUSA COOTBETCTBYHOLLMX
KoMneTeHUNN. TeKYLLNN KOHTPOJIb OCBOEHNSA ANCLUMINHBLI (MOAYNA) oNpenenseTcs Nnpy akTMBHOM
N/MNN NHTEPaKTUBHOM B3auMOLENCTBUM 0ByYaloLLMXCA U NpenojaBaTend BO BpeMA pelleHuns
TUMNOBLIX 3a4a4, TECTUPOBAHUSA, MPeayCMOTPEHHLIX (HOPMUPYEMBIMU KOMMETEHLMAMN peannsyemMon
ancumnanHel (monyns). Npome)xyToyHasa aTTecTaumsa NpoBoANTCSA B hopMe, MpeayCMOTPEHHOMN
y4€OHbIM NJIAHOM C UCMOJIb30BAaHNUEM TECTOBOIO KOHTPOJIS, KOHTPOJIbHbIX BOMPOCOB MNpu
cobecepoBaHuu.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

yyebHoe nocobue / M. B. LUMWOHOK. — MUHCK : Bblwanwas
wkona, 2021. — 640 c. — ISBN 978-985-06-3385-9. — TekcT
' 9NIEKTPOHHBIN // Lincposon obpa3soBaTenbHbIn pecypc IPR
SMART : [canT]. — URL:

O3 aBTOPU3np. rnosb3oBaTenen

LLUnwoHoK, M. B. XuMuns BbICOKOMOJIEKYIIPHBIX COEANHEHUN :

https://www.iprbookshop.ru/120094.html. — Pe)xum gocTtyna:

https://www.iprbookshop.ru/120094.html

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue

CcblniKa

544.7(07) B 31 BepexHukos, B.H. KonnongHas xumums
NOBEPXHOCTHO-aKTMBHbIX BELLecTB : y4ebHoe nocobue / B.H.
BepexHukos, U.W. F'epmaiweBa, M.HO. KpbicuH. - CM6. : JlaHb,
2015. - 304 c. : nn. - (Y4ebHuku gna sy3os. CneuyunanbHas
nuTepaTtypa). - Mpun.: c. 279-293. - 3b HB MI'TY. - URL:
hppt://lib.mkgtu.ru:8002/libdata.php?id=2100044086. -

294-296 (39 Ha3B.). -

Pexxum pocTyna: cogep>kaHue. - AYJ1: 12 3k3. - bubnuorp.: c.

http://lib.mkgtu.ru:8004/catalog/fol2?SHOW_ONE_BOOK+070
011

Kupees, B. B. BbIcCOKOMOsIeKyNSipHble COeANHEHNA B 2 Y.
YacTtb 1 : y4yebHuk ons sy3os / B. B. Kupees. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 365 c. — (Bbiclwiee
obpasoBaHue). — ISBN 978-5-534-03986-3. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/561459

https://urait.ru/bcode/561459

Kupees, B. B. BbIcCOKOMOsIeKyNSipHble COeANHEHNA B 2 Y.
YacTb 2 : y4yebHuK ons By3os / B. B. Kupees. — MockBa :
N3paTenbcTtBo KOpanT, 2025. — 243 c. — (Bbiclwee
obpasoBaHue). — ISBN 978-5-534-03988-7. — TekcT :
3NEKTPOHHbIN // Obpa3oBaTenbHas nnaTgopma tOpant
[canT]. — URL: https://urait.ru/bcode/561460

https://urait.ru/bcode/561460

X1UMUS BbICOKOMOJIEKYIAPHbBIX COeANHEHUN: y4ebHo-
MEeTOANYECKUA KOMMNEKC Mo AncumnnanHe: nabopaTopHbIi
npakTukyM : y4ebHoe nocobue / coctaButenu E. C. MyxuHa,
C. B. bopTHUMKOB. — AbakaH : XI'Y um. H.®. KaTaHoBa, 2022.
— 160 c. — ISBN 978-5-7810-2267-0. — TeKCT :

— URL: https://e.lanbook.com/book/396752

3JIEKTPOHHbIN // JlaHb : 31eKTPOHHO-6MbNnoTe4yHas cuctema.

https://e.lanbook.com/book/396752

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUS : SJIEKTPOHHO-6MbnoTevyHasa cuctema : cant / 000 "Hay4yHo-
nsgatenbckuinm ueHTp UHgpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
obHoBneHunsa: 06.06.2019). - Pexxmm gocTyna: oasa 3aperucTtpup. nosib3oBaTtesien. - TEKCT:
3/1eKTPOHHbIN. ®oHA DBC hopMUpyeTcs C y4eTOM BCEX N3MEHEeHUI obpa3oBaTesibHbIX CTaHOAPTOB U
BKJIt0OYaeT y4ebHuku, y4ebHblie nocobus, YMK, MoHorpadgumn, aBTopedepaThl, AuccepTauunm,
3HUMKIONeann, CNoBapu U CNpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMAaTUBHbIE [OKYMEHThI,
crneuvanbHble Nepuoanyeckmne n3gaHusa n n3gaHus, BbiNnycKaeMble n3pgaTtesibCTBaMu BY30B.
http://znanium.com/catalog/ IPRBooks. ba3oBas Konfekuuns : 31eKTpoHHO-6nbnnoteyHas cnctema :
canT / ObwecTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO KoMnaHua "An MNMn Ap Megmna". - CapaTos,
2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apeructpup.
noJfib3oBaTesien. - TEKCT /IEKTPOHHbLIN. ABNAETCHA pacnpoCcTpaHeHHbIM 06pa3oBaTebHbIM
3NEKTPOHHbIM PeCcypcoM AN BbICLUMX N CPEAHUX CneunanbHbiX y4ebHbiX 3aBeaeHnn, Hay4yHo-
nccnefoBaTeNnbCKUX MHCTUTYTOB, Ny6nnYHbIX BubnmnoTek, NnprnobpeTatowmx KOpnopaTUBHLIA AOCTYN
Ons ceomx obyyvatowmxcs, npenogasatenenn n T.4. 3bC BkaOYaeT y4ebHyo 1 Hay4yHY nuTepaTypy
Mo HanpaBJIEHNSAM NOATOTOBKU BbICLLErO 1 CpedHero npogeccnoHansHoro obpasoBaHus.
[ rdpna, |
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http://www.iprbookshop.ru/586.html NMepuognyeckne n3gaHns [oCTynHble 0byYatoWwmMMCca u
coTpyaHunkam ®Iro0y BO MI'TY no nognmncke n Ha 0OCHOBaAHUN KOHTPAKTOB U JIMLLEH3UOHHbIX
cornaweHwun. /index.php/resursy/37-periodicheskie-izdaniya XuMuK : cant o xumum / XuMunK.py. -
MockBa, [2077?]. - . - URL: http://www.xumuk.ru/. TeKCT: 3/1IeKTPOHHbIN.Ha canTe pa3MeLlleHsbl
yyebHble MaTepurasbl N0 Pas3INYHbIM pasaenaM XMMun, NnpeacrtaBieHa XMMmMyeckas sHUMKIoNeans
(6bonee 5000 TepMMHOB, OXBaTbIBalOWMX BCE pa3aesbl XMMUKN, a TakXe NorpaHn4Hble obnactu),
CMpPaBOYHUK MO XUMUYECKUM BeLLlecTBaM, nepuoamnyeckas cuctema anemeHToB .. MeHpeneesa co
CCbIJIKOW Ha KpaTKyto MHopMaLunto 06 anemMeHTax B XMMNYECKON dHLMKNOMNeAnn, MaTepuransl,
NMOCBSLWEHHbIE NOJIYHYEHUIO N CBONCTBaM reTePOLUKINYECKUX COeAMHEHUN, SHLMKNoNeANs
NleKapCTBEHHbIX NpenapaToBs, hapMaLeBTUYECKUA U BUOXMMUNYECKNI CMPABOYHNKIK, KaTanor
XVMUYECKNX KOMMaHUIA 1 NpeanpusaTuia u gpyrne matepmanbl, GyHKLMOHMPYET hOpyM MpoekTa.
http://www.xumuk.ru/ ChemNet. Poccus : 2nekTpoHHasa 6ubnnoteka y4ebHbix MaTepranos no
XUMUn [ POCCMACKNIA hOHA PyHOAMEHTaNbHbIX UCCAEeA0BAHUN, XUMUYECKU hakynbTeT MIY. -
MockBa, [1977?]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3/IEKTPOHHbIN.DN1eKTPOHHas bubnnoteka y4ebHbiXx MaTepmnasioB No XMMUnM npeacTasnsieT cobon
dhoHa nybankaumin, NoAroTOBJMIEHHbIX AN MHRPOPMaLWOHHOro obecnedyeHns y4ebHbIX KypCoB Mo
XUMUU N8 CTYOEeHTOB U aCrUpaHTOB XMMUYECKOro U psaga aApyrux dakynstetoB MY, a Takxe
abuTypueHTOoB 1 y4awmxca cpegHen wkosbl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

B maHHOM pa3gpene NpUBOAATCA TpeOOBaHMA U KPUTEPUU OLLEeHUBAHUA 3HAHUHW, YMEHUW, HABbIKOB U ONbITa AEeATeNIbHOCTU B
COOTBETCTBUM C HAOOPOM KOHTPOJIMPYIOLLUX MaTepuasioB, NpeacTaB/ieHHbIX B NpeabiayllieM pasaene.

Tpe6OBaHI/I9| K BbINMOJIHEHUNIO TECTOBOI0 3agaHunA.

TecTupoBaHUe ABNAETCA OOHUM U3 OCHOBHbLIX CpencTB )OpMasibHOrO KOHTPONA KayecTsa O6y‘-IeHI/|$-|. 9T0 MeToA, OCHOBAHHbIN Ha
CTaHOAPTU3NPOBAHHLIX 3aaHNAX, KOTOPbIe NO3BOIAIOT U3MEPUTb NMCUXOPU3N0N0rNYeCcKmne N IMYHOCTHbIE XapaKTEePUCTUKN, a TaKKe 3HaHUA,
YMEeHNA N HaBblKU UCMbITYEMOT 0.

OCHOBHble npmnHUMnbl TECTUPOBaHNA, cnegyrowme: — CBA3b C Lendamum o6yquV|$| - uennm teCtnpoBaHMA OOJIXXHbI OTBEYATb KPpUTEPUAM COLI,I/IaJ'IbHOVI
MoJsIe3HOCTU U 3HAYUMOCTU, Hay4YHON KOPPEKTHOCTN 1 06LLECTBEHHON MOAAEPKKU; — 0O BEKTUBHOCTL - MCMOJIb30BaHME B Nefarornyecknx
N3MEpPEHNAX 3TOro NMpUHUMNa NMPU3BaHO HE AONYCTUTb CyObEKTMBU3MA N NMPEOB3ATOCTN B NPOLLECCe 3TUX U3MEPEHUIA; — CNPaBeaIMBOCTb U
r1acHOCTb - 0ANHAKOBO fobporkenaTenbHOe OTHOLEHNE KO BCEM 006yYaloLWMMCS, OTKPbLITOCTb BCEX 3TAaNOB NpoLECCa N3MEPEHMNA, CBOEBPEMEHHOCTb
03HaKOMJIEHMSA 0OyYaloLWMXCS C pe3yibTaTaMn U3MEPEHNN; — CUCTEMATUYHOCTb - CUCTEMATUYHOCTb TECTUPOBAHNIA N CaMOMPOBEPOK KaXkA4oro
yyebHOro mooyns, pasaena n Ka)kgon TeMbl; Ba>KHbIM aCMeKTOM OaHHOro npuHumnna aenseTcs TpeboBaHMe penpe3eHTaTUBHOIO NpeacTaB/ieHns
coaep>XaHus y4ebHOro Kypca B cooep>XaHum TecTa; - F'YMaHHOCTb M 3TUYHOCTb - TECTOBbIE 3a4aHNs 1 Npoueaypa TECTUPOBAHUSA AOJIXKHbI
NCKJI0YaTb HaHeceHMe Kakoro-nmbo Bpeda oby4aoWwmmMcs, He AOMYyCKaTb YWeMIEHNSA UX MO HAaLUWOHaNbHOMY, 3 THUYECKOMY, MaTepunasibHOMY,
pacoBOMY, TEPPUTOPUAJIBHOMY, KYJIbTYPHOMY 1M APYrMM NpU3HakaM; BakHeNnLWwunm sBnaeTca NpuHUKN, B COOTBETCTBUN C KOTOPbLIM TECTbI 4OJI>KHbI
ObITb MOCTPOEHLI MO MeTOoAUKe, obecneYvynBatoLLel BbIMOJIHEHME TpeboBaHNI COOTBETCTBYOLWEro dheaepasibHOro rocyAapCTBEHHOI 0
obpa3oBaTenbHOro cTaHaapTa.

B TecToBbIX 3aaHNAX UCMONbL3YIOTCA YeThipe TUMa BONPOCOB: — 3aKpbiTasa hopMa - ABISeTCS Hanbosiee pacnpocTpaHeHHoW U NpeanaraeT
HECKOJIbKO aJibTEPHATUBHbLIX OTBETOB Ha NMOCTABJIEHHbIN Bonpoc. Hanpumep, obyyatollemMycs 3aaaeTcst BONpoc, Tpebyowmii anbTepHATUBHOMO
OTBETA «Aa» WIN KHET», «ABNAETCA» NN «He ABASETCHA», KOTHOCUTCS» UN «HE OTHOCUTCS» WU T.M.

TecToBOE 3afaHune, cooep Kallee BONPOC B 3aKpbITON (hopMe, BKJItoYaeT B cebsi 0AMH NN HECKOJIbKO MPaBWJIbHbIX OTBETOB U MHOTAA Ha3biBaeTCSA
BbIOBOPOYHbLIM 3aaHNEM. 3aKpbiTas (hOpMa BOMPOCOB MCMOJIb3YeTCA Takxe B TecTax-3aflavyax C BbIbOpo4HbIMM oTBETaMu. B TecToBOM 3afaHun B
3TOM CJlyYae chopMySIMPOBaHbI YC/I0BUE 3aa4vn 1 BCe HeobXxoaMMble UCXOAHble flaHHble, @ B OTBETaX NpeAcTaB/eHbl HECKOJIbKO BapMaHTOB
pe3yfibTaTa peLeHns B YNCI0BOM Uan ByKBEHHOM BUAE.

Oby4aoLWMNCca Oo/MHKEH PeLllnTb 3aa4vy U NoKa3aTh, KaKol U3 NpeAcTaBieHHbIX OTBETOB OH MOJIy4Yul. — OTKPbITas popMa - BONPOC B OTKPbLITOM
chopme npeactaBnaeT cobol yTBep)xaeHne, KoTopoe HeobX0AMMO AOMNOJHUTL. JlaHHas hopMa MoXeT ObiTb NMpeacTaB/ieHa B TECTOBOM 3adaHuu,
57/63 Hanpumep, B BUAE C/IOBECHOIro TeKCTa, (opMyJibl (YpaBHEHUS), rpadnka, B KOTOPLIX NPONYLLEHbl CYLLLeCTBEHHbIE COCTABAOLLINE - YACTK
CNoBa Uan ByKBbl, YCNI0BHbIE 0603HAYEHUS, TMHUN UK N300parKeHNs 31eMeHTOB CXEMbI U Tpadunka.

ObyyatoWwmincs oJKEeH No NaMATN BCTaBUTb COOTBETCTBYIOLLINE 3JIEMEHTbI B YKa3aHHbIE MecTa («MponyCckn»). — yCTaHOB/IEHE COOTBETCTBUS - B
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[aHHOM cnyyae obyvatoueMycsi NpeasiaratloT ABa CIUCKA, MEXAY 3/1eMeHTaMn KOTOpPbIX C/ieayeT YCTaHOBUTb COOTBETCTBME; — YCTAHOBJIEHNE
nocsieoBaTeNbHOCTU - NpeanosaraeT Heo6XoANMMOCTb YCTAaHOBUTL NPaBUJibHYO NOC/Ie0BaTeIbHOCTbL NpeaJsiaraeMoro Crnncka coB nam gpas.

KpuTepun oueHKN 3HaHUI Npy NPoBeAEeHNN TECTUPOBAHWS

OTMeTKa «OTJINYHO» BbICTABAAETCA MNP YCJIOBUN NPaBUILHOIO OTBETA He MeHee 4YeM 85% TeCTOoBbIX 3adaHUi;

OTMEeTKa «XOpOoLLO» BbICTaBJISETCSA NPK YCJI0BUM NMPaBUIIbLHOIo 0TBeTa He MeHee 4eM 70 % TeCTOBbIX 3alaHuniA;

OTMeTKa «y[O0BJ/IeTBOPUTEJIbHO» BbICTABJISETCS NPU YCA0BUM NPaBUJIbHOro OTBeTa He MeHee 50 %;

OTMeTKa «HeyZlI0BJIeTBOPUTEIbHO» BbICTABAAETCS MPU YCJIOBUN NPaBUIbHOIO OTBETa MeHee YeM Ha 50 % TeCToBbIX 3a4aHUi.
Pe3ynbTaTbl TEKYLLEr0 KOHTPOJIS NCMOb3YIOTCS NPY NPOBEAEHNN MPOMEXKYTOYHON aTTecTauuu.

TpeboBaHus K 3a4eTy. PopMa NPOBEPKN 3HAHUNIN, YMEHUI N HAaBbIKOB, NpuobpeTeHHbIX 0byYarLWMMMCA B MpoLecce yCcBoeHUs y4yebHoro matepuana
JNIEKUNOHHBIX, MPaKTUYECKNX N CEMUHAPCKMX 3aHATUIA NO AUCUUMIINHE,
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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

AndroidStudio CBoboagHasa nnMueH3ns

Autodesk Inventor - y4ebHas Bepcus CBobofgHasa nmueH3ns

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

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

BupTyanbHble nabopaTopHble paboThl N0 AncLUNINHe «MpoMbineHHas skonorus» (12 pabot, no 10 AnMLeH3UN Ha
Kaxayto paboTy) KoHTpakT Ne 0376100002720000036 o1 15.12.2020 .

10.2. NMNepeyeHb HeOOXOAUMBIX UH(DOPMALMOHHbIX CMPABOYHbIX CUCTEM:

Kaxgbin obyyvatowminca B Te4eHmne Bcero nepnona obyvyeHna obecnedyeH nHOANBMAYaAbHbIM
HeorpaHU4YeHHbIM OOCTYMOM K 3/1IeKTPOHHO-6UBIMOTEYHBIM CMCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-6ubnnoTeyHas cuctema : cant / OO0 'HayyHo-n3paTenbCKuim LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ong
3aperncTpup. nosib3oBaTesnien. - TeKCT: 3N1eKTPOHHbIN. PoHA SBC hopMmumpyeTCs C y4eTOM BCEX N3MEHEHUI
obpa3oBaTesibHbIX CTaHAAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUNKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTBHbIE AOKYMEHThI, CneLnasbHble
nepnoanyeckme n3gaHus n n3faHus, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

Mepropnyeckne n3gaHma JocTynHole obyyaowmmcs n coTpyaHukam ®re0Y BO MI'TY no noanmcke U Ha 0OCHOBaHUWN
KOHTPAKTOB U JINLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

XuMuK : canT o xumum / XuMuK.py. - Mocksa, [2077]. - . - URL: http://www.xumuk.ru/. TeKCT: 371eKTpOHHbIN.Ha cante
pa3melleHbl y4ebHble MaTepuasibl MO pa3/inyHbIM pa3fgesaMm XMMnn, NpeacTaBiieHa XuMmmyeckas saHumkaoneauns (bonee
5000 TepMMHOB, OXBaTbIBAKOLLNX BCE pa3fesibl XMMUM, @ TakXe NorpaHnyHble 061acTu), CNPaBOYHUK MO XUMUYECKUM
BeLlecTBaM, Nepuoamnyeckasn cuctema anemeHToB .M. MeHneneeBa Co CChIIKOM Ha KpaTKyto nHdopMaumio o6 anemMeHTax B
XMMUYECKON 3HUMKoNeanun, MaTepmasibl, MOCBALLEHHbIE NMOJYYEeHMIO N CBOWCTBAM reTepoLNKINYECKUX COeANHEHWN,
SHUMKNOMNEe[MS NeKapCTBEHHbIX MpenapaToBs, (hapMaueBTUYeCKMn 1 BMOXNMUYECKN CNPAaBOYHUKIW, KaTanor XMMUYeCKNX
KOMMaHWM 1 NpeanpusaTui n apyrue Mmatepmanbl, PyHKUMOHUpPYET hopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccus : InekTpoHHasa 6ubnnoTteka y4yebHbIx MaTepmnanoB No xmuMumn / PoccMncknin poHa dyHaaMeHTabHbIX
nccnenoBaHuim, Xmummyeckuin pakynbteT MIY. - Mocksa, [1977]. - . - URL: http://www.chem.msu.su/- TekcT:
3JIEKTPOHHbIN.DNEKTPOHHasA bnbnnoTeka y4ebHbix MaTepmnasioB No xumum npeactasnset cobon oHa nybankauun,
NOArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmnsa y4ebHbIX KypcoB Mo XMMUN 4158 CTYAEHTOB 1 aCNMpaHTOB
XUMUYECKOro 1 psga Apyrux gakynbteToB MIY, a Takxxe abUTyprUeHTOB 1 yYalLUUXCH CPefHEN LUKObI.
http://www.chem.msu.su/rus/elibrary/

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

Ha3BaHue

Znanium.com. ba3oBas KonekUuns : IN1eKTPOHHO-bubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ans
3aperncTpup. nosab3oBaTesnen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpasoBaTesibHbIX CTaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, 3HUMKIONE[MN, C0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckne n3fgaHus u N3faHus, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n cotpyaHmnkam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUWU
KOHTPaKTOB U NIMLEH3NOHHbIX cornawennin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

XuMwuK : canT o xumum / XuMunK.py. - Mocksa, [2077]. - . - URL: http://www.xumuk.ru/. TeKCT: 371eKTpPOHHbIN.Ha canTe
pa3meLlleHbl y4ebHble MaTepuasbl MO pPa3/inyHbIM pa3fesiaMm XMMnu, NpeacTaBieHa XumMmmyeckas saHumknoneaus (bonee
5000 TepMnHOB, OXBaTbIBalOLMX BCE pa3fesibl XMMUK, a Tak)Xe NorpaHnyHble 061acTu), CNPaBoOYHMK MO XMMUYECKUM
BelllecTBaM, Nnepuoanyeckas cuctema snemeHToB .M. MeHaeneeBa CO CCbIZIKOM Ha KpaTKyto nHpopMauuio o6 anemMeHTax B
XVMUWNYECKON 3HUMKIoNeAnmn, MmaTepuasibl, MOCBALLEHHbIE NOJYYEHUI0 N CBONCTBaM reTepouMKINYeCKUX CoOeguHEHNN,
3HUMKONeAns eKapCTBEHHbIX NpenapaTos, apMaLeBTUYeCKnin 1 BUOXMMNYECKUIN CAPABOYHUKN, KaTanor XMMNYecknx
KOMMaHWM 1 NpeanpuaTuin n apyrue Matepuanbl, PyHKUMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccus : dnekTpoHHas 6ubnnoreka y4ebHbix MaTepuanoB No XxmMun / POCCMACKNA OHA yHAAMEHTabHbIX
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Ha3BaHue

nccnenoBaHum, Xumumyeckuim akynbteT MIY. - Mocksa, [1977]. - . - URL: http://www.chem.msu.su/ - TekcT:
3/1IeKTPOHHbIN.INEKTPOHHaa 6mbnnoTeka y4ebHbix MaTepmnanos No xmMMmumn npeacrasnseT cobon oHa nybnmkauumn,
NOLArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB U acnMpaHToB
XMMUYECKOro 1 pafa Apyrux akynbteTtoB MIY, a Takxxe abUTyprEHTOB 1 yHaLLUXCA CPeAHEN LIKOJbI.
http://www.chem.msu.su/rus/elibrary/
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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 opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»

AndroidStudio CsoboaHas
nuueHsnsAutodesk Inventor - yyebHas
Bepcms CBoboaHas nuueH3smsMicrosoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401BupTyasbHble
nabopaTopHble paboTbl NO AnCUMNINHE
«[MpomblwneHHas skonorua» (12 pabor,
rno 10 nuueH3ui Ha Kaxkayto paboTy)
KoHTpakT Ne 0376100002720000036 oT
15.12.2020 .
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