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ObJacTh NpUMEeHEHUS U HOPMATHUBHBIE CCHUIKHU

Hacrosimas mporpamma y4yeOHOM AMCHMIUIMHBI yYCTaHABIMBAET MHUHHUMAJIbHbBIE
TpeOOBaHMs K 3HAHUSAM M YMEHHUSIM OOYYalolerocsi W ONpelessieT CoAepKaHue U
BU/JIbI YUEOHBIX 3aHATUNA U OTYETHOCTH.

[Iporpamma mnpenHa3HaueHa JUisl  [penojaBaTesieil, BeAylUX JIaHHYIO
JUCUUIUIMHY, M oOy4aroluxcs  HampasieHuss  noarotosku  22.03.01 —
«MarepuanoBeieHUE U TEXHOJOTMH MaTepUaloBy, HW3YYAIOIIUX JUCHUILUIMHY
«Duznueckasi, KOJUIOUTHAS XUMUS u OCHOBBI ANEKTPOXUMUHU B
MPUHTMEIUATEXHOJIOTHI.

[Iporpamma pa3zpaboTaHa B COOTBETCTBHH C:

o ®denepanbHbIM TOCYJIAPCTBEHHBIM O00pa30BaTENIbHBIM CTaHAAPTOM MO
HanpaBieHuto noarotoBku 22.03.01 MarepuanoBeneHue W TEXHOJIOTUH
MaTepuanoB (ypoBeHb OakajaBpuara), yrBepxaeHHbIM npukazom MOH PO
oT 2 uroHg 2020 r. Ne 701;

e OOpazoBarenpHoit  mporpammoit  22.03.01  MarepuanoBejeHue U
TEXHOJIOTUU MaTepuasoB (ypoBeHb OakanaBpuaTa), Ipopuib MOJTOTOBKUA —
«MarepuanoBeaeHue U HUPPOBbIC TEXHOIOTUNY;

e PaGourM y4uyeOHBIM IJIAHOM YHHUBEPCHUTETA IO HAMPABJICHUIO MOJTOTOBKU
22.03.01 MarepuasoBe€HUE W TEXHOJIOTHMM MaTepuaioB (YpOBEHb
OakanaBpuarta), npodusib moAroToBKu — «MarepuasnaoBeaeHue U UGpoBbIC
TEXHOJIOTUMY, TOJ Hauasa oOyuenus 2022 r.

1. Ileaun ocBOGHUS TUCHHUILIHMHBI

K ocHOBHBIM 1eJSIM OCBOCHHMS HUCHMILUIMHBI «Du3nyeckas, KOJJIOMIHAS
XHAMMUS U OCHOBBI JIEKTPOXUMHU B IPUHTMEINATEXHOJIOTUN CIEYET OTHECTH:
—(opMupoBanue y 00yYaroIMXCst 1IEJIOCTHOTO €CTECTBEHHOHAYYHOTO
MHPOBO33PEHNS;
— oBjiajeHue (GyHIAMEHTAJIbHBIMU TMPUHIMIAMHA U METOJaMU PEIICHUS Hay4dHO-
TEXHUUYECKHUX 3aJlay, a Takke 3a7a4 B cepe nmpodhecCUOHAIBbHOM MOTOTOBKY;
— MMOJTOTOBKA O0YYAIONIUXCS K JIEITSIPHOCTH B COOTBETCTBUHU C KBATU(UKAIIMOHHON
XapaKTepUCTUKOM OakallaBpa TI0 HaIpaBJIECHHWIO, B TOM 4YHCIe B 00JacTu
MIPUHTMENATEXHOJIOTHH.

K ocHOBHBIM 3ajayaM OCBOCHHS JUCHHMIIUIMHBI «DPu3ndeckas, KOJUIOUIHAS

XHAMUS 1 OCHOBBI JICKTPOXUMHUH B MPUHTMEIUATEXHOJIOTUN» CIIECTYET OTHECTH:
— U3yYCHHUE TEOPETUICCKUX OCHOB XMMHUYCCKOU TEPMOJIUHAMHUKH, YUYEHHUS O (ha30BBIX
pPaBHOBECHUAX, (UBUKO-XUMHUYECKHX CBOMCTB  pPacTBOPOB  DJICKTPOJUTOB U
HE3JICKTPOJIMTOB, KHHETUKH TOMOT€HHBIX U T€TEPOTCHHBIX MPOLIECCOB;
— HW3yYCHHE TIOBEPXHOCTHBIX  CWJI, afiCOPOIIMM W  CMauyMBaHUs, CBOICTB
a7ICOPOIIMOHHBIX CJIOCB, 3aKOHOMEPHOCTEN u MEXaHU3MOB
nerictBus [TAB Ha Mexda3HbIX TOBEPXHOCTSIX;
— ACCJIE0BAHNE TTOBEPXHOCTH TBEP/IBIX TEN;
— OTpeiesICHUE pa3MepoB U (POPMBI YACTHIL TUCTIEPCHOU (pa3kbl;



— WCCIIEZIOBAaHHE MEXAaHM3MOB O00pa30BaHUs JUCTIEPCHBIX CHCTEM U pa3padoTKa
HOBBIX METO/IOB UX IMOJIYYCHUS;

—W3yYCHUE BIIVSIHUS IBOWHOTO AJIEKTPUUYECKOTO CIIOSI HA CKOPOCTH dJeKTpodopesa u
AEKTpoocMoca, MeMOpaHHbIe A (PEKTHI, IBIGHUS 00PaTHOI'O0 OCMOCa B MeMOpaHax;
— mW3y4eHHEe 0OJacTel  CyIIeCTBOBAaHUS M CTPOCHUS  TEPMOJMHAMUYECKH
PaBHOBECHBIX JHUCIIEPCHH B MHOTOKOMIIOHEHTHBIX CHCTEMaX, COJEpIKaIlnuX
muriesmooopasyroniue [1AB;

—HUCCIIEIOBAaHNE TEPMOIMHAMHUECKUX u KHHETHYECKHIX
3aKOHOMEPHOCTEH 00pa30BaHuUsl TOHKHX IUICHOK;

— HCCIIEOBAaHUE YCTOWYMBOCTU NUCIEPCHBIX CHUCTEM U (PAKTOPOB, BIMSIONIMX HA
HEe;

— W3y4YCHHE BIHMSHHUS BHEUIHEH Cpeabl Ha 3aKOHOMEPHOCTH ACPOPMHUPOBAHUS U
pa3pylieHus TBEpAbIX TeJ, YIPaBICHUE MEXaHUUECKIMH CBOMCTBAMHU MaTepUAIOB;
—TIPUMEHEHNE TCOPETHUSCKUX 3HAHUH JIJIsI OOBSICHEHHSI MPAKTUICCKUX PE3yIHTAaTOB B
o0JacTi TPUHTMEIUATEXHOJIOTUU: CMadyMBaHWE OyMard >KUIKOCTSIMH, CBOWCTBA
JUCTIEPCHBIX CUCTEM B MPUHTMEIUATEXHOJIOTHH, B3aUMOJIEUCTBHE OyMaru M KpackH,
TEXHOJIOTMYECKHE 0COOCHHOCTH (POpM IUIOCKOM oceTHOU nevaru u T.1.;
—MPUMEHEHUE TEOPETUUECKUX 3HAHUN JJIs1 OOBSCHEHHUS MPAKTUUECKUX PE3YJIHTATOB B
00JIaCTH MPUHTMEINATEXHOJIOTHH;

— (¢hopMHpOBaHUE y 00YUYAIOIIMXCA OCHOB €CTECTBEHHOHAYYHON KapTUHBI MHpA.

2. Mecto nucuumiaibl B cTpykrype OOII 6akanaBpuara

Jucoumuaa b1.2.3.2 «®usudeckass, KOJUIOMJHAS XUMHS H  OCHOBEI
IEKTPOXUMUU B TPHUHTMEAMATCXHOJOTHH» OTHOCHTCS K YacTH OCHOBHOM
oOpa3oBarenpHOl  mporpamMmbl  OakanaBpuaTta, (HOPMUPYEMOH  yYaCTHHKAMU
oOpazoBarenbHbIX oTHOIEHUH (b1.2).

Juctnummaa «®du3udeckas, KOJUIOWIHAS XUMHS M OCHOBBI JJICKTPOXUMHHU B
MPUHTMEINATCXHOJOTHIY  B3aMMOCBSI3aHa  JIOTMUYECKH M COJEpKaTeJIbHO-
METOIUYECKH CO CICAYIONMMH JUCIUIIITHHAMK 1 nipakTukamu OOIT:

B uacmu 6noka (61.1).
— Beicuias maremaTnka
— XWMUS MaTEpUAIIOB
— ®usuka

B uacmu 6noka (b1.2):.

— XUMHYECKHE OCHOBBI TEXHOJOTHHM MOJUTPadUUeCKOTO0 M  YIaKOBOYHOTO
MIPOU3BOICTBA

— ®wusuka 1 XUMUS MaTEPUAIOB U TEXHOJOTUYECKHUX MTPOIIECCOB

— Marepuasbl HaHOTEXHOJIOTUI

— MeToapl HcclieIOBaHMS, KOHTPOJIA M HCIIBITAHUS MaTepHUAJIOB

— doTononuMepu3yemMbie KOMIIO3UITUU B TTOTUTpaPUn
B uacmu 610ka b.1./1B:

— Koppo3sus, ctaperre u 3aimmuTa MaTepruaioB

— Bo3aeiicTBue Ha MaTepHUabl arpeCCUBHBIX CPE M TEIUIOBBIX TIOTOKOB

— Knesmue BemecTBa u JJakul B TOTUTPaduu ¥ yakoBKe




- KepaMI/IIIGCKI/Ie U IIaBJICHBIC CUJIMKATBI B YIIAKOBKEC

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS N0 AUCHUILIHHE,
COOTHECEHHBIE C IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHUS
o0pa3oBaTeJbHON MPOrPaMMBbI

B pesynpraTe OCBOCHHSA MAUCHUIUIMHBI Yy OOydYarommxcs (GOpMUpPYIOTCS
CJIEIYIOIME KOMIIETEHIIMM U JOJDKHBI OBITh JIOCTUTHYTBI CIEIYIOLIUE PE3YIbTaThl
oOyueHus Kak 3Tan (OPpMUPOBAHUS COOTBETCTBYIOIINUX KOMIIETCHIINH:

Koo
Komnemenyuu

PesyabTarsl ocBoenuss OOII
Cooeporcanue KomnemeHyuu

HNHauKaTOPHI 10CTHKEHUS
KOMIIeTeHIINHU

IIK-1

CrocoOHOCTH,  HCIIOJB30BaTh Ha
IMMPAKTUKEC 3HAHUA 00 OCHOBHBIX

MIIK-1.2. BeIoaHSET UCCIIEA0BAHUS U
WCIIBITAHUS] MATEPUAJIOB, U3JICIIUN U

MPOIIECCOB UX MPOM3BOICTRA,
*  3Hamb:

- OCHOBHBIE MTPOIIECChI IPOU3BOCTBA
MaTepHajIoB Pa3IMYHOI0 Ha3HAUCHHUS,

*  ymems:

- BBIMOJIHATH UCCIICIOBAHUS M UCTIBITAHUS
MAaTepUaoB U U3JEIHUI;

e  gnademp:

- CITIOCOOHOCTBIO K CUCTEMaTHU3alK U
0000IICHHUIO Pe3yJIbTaTOB PabOTEHI.

TUNIAX MAaTEPUAIIOB  PA3JIMYHOTO
HA3HAYCHWS, BBITIOTHSTH
UCCIIC/IOBAaHUSI M HCIIBITAaHUS
MaTepHaJoB, U3ACIHA U MPOIECCOB
WX TPOU3BOJICTBA, 00padaThIBATh,
AHAIM3UPOBATH W TPEICTABIISTH
pe3yJIbTaThl UCCIICAOBAHUIA.

HIIK-1.4. O6pabaTpIBaeT, aHATH3UPYET U
MPE/ICTABISIET PE3YJIbTATHl HCCIIEIOBAaHUN B
BUJEC OTYECTOB.

*  3nHamb:

- OCHOBHBIE METO/IBI 00pabOTKU pe3yIbTaTOB
HCCIIEJOBAHUM;

*  ymems:

- aHAJIM3UPOBATH PE3YJIbTAThI UCIIBITAHUM;
®  gnadems:

- CIOCOOHOCTBIO MPEJICTABIATh PE3YIbTAThI
UCCIIEJOBAaHUI B BUJIE OTYETOB.

4. CTpyKTypa U coiep:KaHue QU CHUIINHBI
OO6mrast TpyT0EMKOCTh TUCIUTIIMHBI COCTABISET 8 3a4ETHBIX SAWHMI], TO €CTh

288 akagemumueckux dYaca (3 Hux 126 dwacoB — camocTosTenbHas paborta
00yJaronmxcs).
Pazmensr  muctumuinael  «Dusnyeckas, KOJUIOMIHAS XUMHS ¥ OCHOBBI

IEKTPOXUMUU B MIPUHTMEANATEXHOJIOTHI) H3yYalOTCs HA BTOPOM Kypce B TPETheM
¥ YETBEPTOM CEMeCcTpax:

TPETUH CEMEeCTp. JIKIIMM — 2 4aca B Heaemo (36 yacoB), JaboOpaTopHBIC
paboThl — 2 yaca B Henento (36 yacoB), hopma KOHTPOJISI — IK3AMEH,

4eTBEepThI cemecTp: jekuuu — 1 vyac B Hexemo (18 dacoB), maGopaTopHbie
paboThl — 2 yaca B Hezento (36 yacoB), hopMa KOHTPOJIS — IK3AMeEH.



CTpykTypa U coJep:KaHHe NUCHMUIUIMHBI «Du3nyeckas, KOJJIOUIHAS XUMUS U
OCHOBBI JJIEKTPOXUMHUHU B MPUHTMEIMATEXHOJOTHM» IO CPOKaM W BUJaM PaOOThI
otpaxeHsl B [lpuiioxennu 1.

Conep:xanue pasaesoB JUCUUIINHBI
Tpemuit cemecmp:

Pa3nen 1. OcHOBBI XMMHYECKO TEPMOAUHAMMKH

OCHOBHBIE  TOHATUS  TEPMOAMHAMHUKH:  TEIUIOTa, paboTa, CHUCTEMA,
KJIaccudukanus CBONCTB cuctembl. llepBoe Hawamo TtepMonuHamuku. Paborta
pa3IuYHBIX MpoLeccOoB. BHyTpeHHsAs osHeprus. OHranmbnus. 3akoH ['ecca.
3aBUCHMOCTh TEIUIOBOTO 3(dekra peakiuu oT Temmeparypbl. 3akoH Kupxrodda.
PaBHOBecHble  mponeccel. Bropoe  Havano — TEpMOAMHAMUKH.  ODHTPOIIHSL.
Cratuctryeckas WMHTEpOpETalus 2-TO 3aKOHAa TEPMOJMHAMUKH. TpeThe Hayaso
tepmoguHamuku.  [locrynmar  Ilnmamka.  Pacuer — aOCONIOTHOM — SHTPOIHHU.
TepMmoaunamuueckue mnoTeHuuansl. OHepruss ['ubb6ca, sHeprus ['enpmrosnbla.
Kpurepun camonpou3BOIBHOTO MPOTEKAHUS MPOLECCOB. XMMHUYECKOE PABHOBECHE.

N3otepma XUMHUYECKOU peakuu. Tepmoxummuueckue IPOLIECCHI B
MPUHTMEANANHIYCTPHUH. Tepmoxumuyeckuit KpadT-poiiecc MOJTYYEHHUS
LEJUTIOJIO3BI.

Pa3znen 2. @a3oBbie pABHOBECHS M YY€HHE O PaCTBOPaxX

OTkpbIThIe cucTeMbl. Xumudeckuid mnoreHnuan. IlpaBuno ¢a3z ['ud6Oca.
JluarpaMMbl COCTOSIHUSI OJHOKOMIIOHEHTHBIX CHCTeM. YpaBHeHue Kraysuyca-
Knaneitpona. PactBopbl. CrnocoObl  BbIpaX€HUsI  KOHIIGHTPAIIMUM  pPacTBOpa.
JIByXKOMIIOHEHTHBIE CHUCTEMbl M JUarpaMMbl HX COCTOsSHMS. 3akoH Payms.
NneansHble 1 peanbHble pacTBOpbI. JleTydecTh. JleTydecTs pacTBOpUTENEH U €€
3HAYMMOCTh B TMPUHTMEAMATEXHOJIOTUU. DOyumockonus u kpuockorus. Ocmoc.
[leperonka pactBopoB. A3eoTpomnHble pacTBOpbl. [loHdATHE o0 aAMarpammax
IJIaBKOCTU. Tepmuyeckuid aHaiu3. KpuBble OXJIaxIeHUSA. Y BJIAXHAIOLINE,
CMBIBOUHBIE,  KJIEEBBIE  PAcCTBOPBHI,  PACTBOPHI  IUIEHKOOOpa3oBaTeneil B
MPUHTMEIUATEXHOJIOT . MeTallInueCKue CIJIaBbl B MPUHTMEAUANHTYCTPUU.

Pa3pnes 3. PacTBOpHBI 2J1EKTPOJIUTOB

Teopus snekTpoauTudeckoi auccormanuu. Crnadwlie 3aeKTpoauThl. KoHcTanta
aucconyanuu. 3akoH pazOaieHuss OcTBaibaa. Teopusi CHIBHBIX 3JIEKTPOJUTOB.
HNonnas cuna pactBopa. M3oToHunueckuit kordduument. TepmoaumHamuueckas
aKTUBHOCTb. pH pacTBOpPOB CHIIBHBIX OJJIEKTPOJIUTOB. YelbHAas W MOJIApHas
AJIEKTPOIPOBOIHOCTH PACTBOPOB. 3aKOH HE3aBUCUMOCTU JBHXKEHHS HOHOB. Poiib
AIIEKTPOIPOBOIHOCTH YBIIAXKHSAIOMIMX PACTBOPOB B MPUHTMEANATEXHOIOTUU.

Paznen 4. Xumudeckasi KuHeTuka. @oroxummnyeckue peakuuu. Karaaus.
DJIeMEHTapHbIE PEaKIMd U DJIEMEHTApPHBIE CTaIUM CJIOKHBIX PEaAKIIHi.
OcHoBHOM mOCTynaT GopMabHONW KHUHETUKH. CKOPOCTh XUMHUYECKON pEeaKIIuH.
AKTUBHUPOBAHHBII KOMIUIEKC. BrusiHMe TeMmmepaTypbl Ha CKOPOCTh pEaKIUu.
[Topsiok peakiu U METOJIbI €ro ONpeaeIeHU. DHTAIBIINSA U YHTPOIHUS aKTUBAIIUH.



[loHsiTHE O KUHETUKE PAUKAIBHOW MOJIMMEPHU3ALUMU (OCHOBHBIE CTAUU IPOIIECCa).
[MpuHuun nuMuTHpYIOWEH cTtaaud. BiausHue TemmnepaTypbl Ha CKOPOCTbh pPEaKIIUH.
[TpuHIIMn KBa3MCTallMOHAPHOCTH. Kuneruka reTepOreHHbIX peakuui
(muddy3noHHOE TOPMOKEHUE, PABHOAOCTYMHAS TOBEPXHOCTh, JIUMUTHUPYIOIIEE
BeIEeCTBO). ['eTeporeHHbIe XUMUYECKUE PEAKIIUK B MPUHTMEIUATEXHOJIOTUH.

Yemeepmolii cemecmp:

Pa3znea 1. JlucnepcHblie cuCcTEMBI

[Ipy3Haku  JUCHEPCHBIX CHCTEM: TE€TEPOT€HHOCTh M JAUCHEPCHOCTb.
HucnepcHas ¢aza u gucnepcuoHHas cpena. Kmaccuduxarusi IUCIEpCHBIX CHUCTEM.
[IppuMeHeHne OUCHEPCHBIX CUCTEM B MPUHTMEIWATEXHOJIOTMH — IEYaTHBIE KPaCKU
pPa3IMYHOr0 Ha3HAYEHUS, CYCIIEH31H, 30JI1, IMYJIbCUHU, PACTBOPHI OJIUMEPOB U T.1.

Paznen 2. @usnyeckasi XuMusl NOBEPXHOCTHBIX SABJICHUI

MexMOJIeKyJIIpHBIE  CBSI3M M IOBEpXHOCTHas »Heprus. IloBepxHOcTHOE
HaTsDKEHUE. daxTopsl, BIMSIOIIME  HA  ITOBEPXHOCTHOE HaTsKEHUE.
OKCHEPUMEHTAJIBHBIE METOJbl  ONPEACIICHUS ITOBEPXHOCTHOIO HATSHKEHUS Ha
IpaHule pa3jiena KUAKOCTh/Tas3.

Bunel u  xapakTepucTuku ajcopOuumu. AncopOmuss Ha  OJHOPOJHOU
MOBEPXHOCTH. YpaBHeHue Jlenrmwopa. VYpaBHenue I[ub0ca. IloBepxHOCTHas
AKTUBHOCTb. [IpaBuiio roxkno-Tpayoe. YpaBHeHHE [IH1mKoBCKOroO.
DKCIIEpUMEHTAIIBHOE ONPENEIICHUE TE€OMETPUYECKHX pa3sMepoB MoJieKyssl [IAB.
N3oTepMmbl ancopOLMK HA HEOJHOPOAHOW MOBEPXHOCTU. TEOpHH MOTUMOJIEKYIIPHOM
aacopouuu [Honstnu mu BOT. OcHOBHBIE XapaKTEpUCTUKH aICcOPOEHTOB. AncopOuus
Ha TpaHULIE pPacTBOpP-TBEpAOE Teno. MouekyisapHas ajacopOuusi M3 pacTBOPOB,
BIUSIHUE TIPUPOABI aaCcOpOEHTa, pPACTBOPUTENS U PACTBOPEHHOTO BEIIECTBA.
AncopO1vs U3 pacTBOPOB IIEKTPOIUTOB.

CwmauuBanue. YpaBuenue FOnra. Anresus. Koresus. CBsizb pabOThI aare3uu
KpaeBbIM yrioM cMmauuBaHus. ['mapodunuzarus u ruapodoOuzaimsi moBEepXHOCTH.
[IpakTnueckoe 3HA4YE€HHWE AaAre3MM M CMa4YMBaHUS B NPHUHTMEIUATEXHOJIOIMH—
n30upaTebHOE CcMauMBaHWe OyMardn u TUIOCKHX (QopM odceTHON TedaTu
YBJIQKHSIONUMHU PACTBOPAMHU, KpACKaMH, KJICSIMU U JIaKaMHU.

Paszpnes 3. CBolicTBa JUCHIEPCHBIX CHCTEM

Jucnepcubie cuctemsbl. l[lonmydyeHue OHUCHEPCHBIX CHCTEM PA3AYHBIMU
MeTtonamMu. OUHnCTKA AUCIIEPCHBIX CUCTEM.

MonekyaspHO-KUHETUUYECKUE CBOMCTBA JIUCHEPCHBIX CHUCTEM: OPOYHOBCKOE
NBWKEHUE,  CeauMEHTauus, JIu(QPy3noHHO-CEIMMEHTAlUOHHOE  PABHOBECHE.
CeauMeHTallMOHHAsI YCTOMYUBOCTh. CEeTMMEHTAIIMOHHBINA aHAJIN3 CYCIIEH3U M.

OnexkTpokuHeTnyeckue siBieHus. OOpa3oBaHHWE BOWHOTO JJICKTPUYECKOTO
cnos (JI9C) na rpanure pasnena ¢a3. Crpoenne JI9C.

ArperaTuBHasT  yCTOMYMBOCTh M  KOAryJAlUsl  JIUCIIEPCHBIX  CHCTEM.
ArperaTuBHasi ~ YCTOMYMBOCTh M KOAryJsiiius  MEYaTHBIX  KpPacok B
MPUHTMEIUATEXHOJOTUH. DaKTOphl arperaTUBHOM YCTOMYMBOCTH. DJIEKTPOJUTHAS
KoaryJsnus Tu0(GoOHBIX TUCIIEPCHBIX CUCTEM, €€ OCHOBHBIE 3aKOHOMEPHOCTH.



Peonmornueckue CcBOMCTBA JUCIEPCHBIX cUCTeM. Buasl nedopmaiuu.
Peonornueckne monenu. Peosornueckue CBOWCTBA PEANbHBIX TEJN. THUKCOTPOIMSL.
Peoniekcus.

Paznen 4. OTaesibHbIE KJIACCHI JUCIIEPCHBIX CHCTEM

Knaccudukanusa m obmas xapakrepuctuka [TAB. Munennsipabie pacTBOpbI
[TAB. Comobounuzanus. [Tpumenenue [IAB ayis moarotoBku ¢popM IIoCKoW mevaTu
B IPUHTMEIUATEXHOJIOTHH.

MUKpOreTeporeHHble CUCTEMBI: 3MYJIbCUHU, CYCIIEH3UH, MOPOIIKH, IIECHBI,
a’pozosid. OcoOble CBOWCTBA JUCIEPCHBIX CHUCTEM. MeToabl TMOIYy4YEHHS,
CTaOWIM3AIUH U Pa3pyIICHHUS.

PactBopsl BeICOKOMONEKYISIpHBIX coeanHeHu (BMC) n ux xapakTepHCTHKHU.
HaGyxanune u pactBopenne BMC. Hapymenue ycroitunBoctu pactBopoB BMC.
[IpumMeHeHue KIeeBbIX paCTBOPOB B MPUHTMEIUATEXHOJIOTHH.

5. OOpa3oBare/ibHbIE TEXHOJIOTHH

Meronuka mnpenofaBaHus AUCHUIUIMHBI «DU3UYecKas, KOJJIOUIHAS XUMUSI U
OCHOBBI ~ DJJIEKTPOXMMHUHU B NPUHTMEINATEXHOJIOT I U peanuzanus
KOMIIETEHTHOCTHOTO  MOAXOJa B  H3J0KEHUM W  BOCIPUIATUM  MaTepuaia
MpeayCcMaTPUBAET UCIOJIb30BAHUE CIEAYIONIUX aKTUBHBIX U MHTEPAKTHUBHBIX (OpM
MPOBEJCHUS TPYIIOBBIX, UHAUBUIYATbHBIX, ayJAUTOPHBIX 3aHATUM B COYETAHUU C
BHEAYJIUTOPHON pabOTOM C 11esIbl0 (OPMHUPOBAHUS U PA3BUTHSA MPOPECCHOHATBHBIX
HABBIKOB 00YyYarOIUXCS:

— MOJITOTOBKA K BBHINIOJIHEHUIO JIA0OPATOPHBIX padOT B JIAOOPATOPUSIX By3a U UX
3aINTA;

— OpraHu3alys U MPOBEJACHUE TEKYIIETr0 KOHTPOJS 3HAHUU 00ydaromuxcs B
dhopme 0JTaHKOBOT'O TECTUPOBAHUS,

— IUCKYCCHUU, 00CYXK/I€HUE CI0KHBIX TEOPETUUECKUX BOIPOCOB;

— TIOJITOTOBKA M BBHIMOJIHEHUE KOHTPOIBHOM pabOTHI B ayIUTOPHSIX By3a.

3aHATUS JICKIIMOHHOTO THMAa cocTaBisiioT 29% oT o0bemMa ayauTOPHBIX
3aHATHM.

6. OueHoYyHbIE CPeACTBA /sl TEKYIIEr0 KOHTPOJIS YCIeBaeMOCTH,
MPOMeKYTOYHOM aTTecTaAlMu [0 UTOraM OCBOECHUS JUCHUIIMHBI U
yueOHO-MeToAn4YecKoe odecredeHne CaMoCTOATeILHOI padoThI
00yYarmuxcs

B mporecce oOydeHUsT HCHOJB3YIOTCS CIEAYIOUIME OICHOUYHbIE (HOPMBI
CaMOCTOATENbHON PabOThl 00YYaIOMIMXCS, OLIEHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALINI:

— MOJIFOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX padOT U UX 3aIUTA;

—KOHTPOJIbHBIE BONPOCHI U 3aAaHus B ¢opMe OJAHKOBOTO M (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS AJII KOHTPOJISI OCBOEHUSI 00YHarOUIUMUCS Pa3eioB IMCUUILIUHBI,

— 3aJa4M, [peasiaraeMble Ha KOHTPOJIbHOU paboTe U SK3aMEHE;

— MpPHUMEPHBIE BOMPOCHI K 3K3aMEHY U MIPUMEPHI 3K3aMEHAIIMOHHBIX OUJIETOB.



OO6pa3ipl KOHTPOJIBHBIX BOMPOCOB, AK3aMEHAIITMOHHBIX OWJIETOB M TECTOBBIX
3aJIaHU# JJ1s1 MPOBEICHUS TEKYIEero KOHTPOoJis npuBecHb B [lpusioxkenun 3.

6.1. ®DoHJ OLEHOYHBIX CPEACTB /ISl MPOBeEAEeHNsI IPOMEKYTOTHOM
aTTecTaluy 00y4aromUXCcsl M0 IMCHUIIMHE

6.1.1. IlepeyeHb KOMNIETEHUI ¢ YKa3aHUEM I3TaNoOB UX GoOpMUPOBaHMS B
npouecce 0CBOEHHs 00Pa30BaTeJIbLHOI MPOrPaMMBbl

B  pesynpraTe OCBOCHHS  AUCIUIUIMHBI  (DOPMUPYIOTCS  CIEIYIONTHE
KOMIIETEHIIUU:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00y4ar0 Ui CS
KOMIIeTeHIIUH JA0JI5KeH 00J1a/1aTh

CriocoOHOCTBIO HCTONIB30BaTh HA IMPAKTHKE 3HAHUS 00 OCHOBHBIX THIIAX
MK-1 MaTepHajoB pa3jIMYHOIO HA3HAYEHUS, BBIIOJIHATH MCCIECJOBAHUSA U
UCTIBITAHUS MaTEpUaioB, W3JCIUH W TPOIECCOB MX IPOU3BOICTBA,
00pabaThIBaTh, aHAIM3UPOBATH M MIPEACTABIISATH PE3YJIBTAThHI UCCICJOBAHHM.

B npouecce ocBoeHus o0pa3oBaTeIbHON IPOrpaMMbl TaHHbIE KOMIIETEHIINH, B
TOM YHCJIE UX OTAEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS MO3TAITHO B XOJI€ OCBOEHUS
OOyYarONIMMUCS JAMCLMIUIMH, TPAKTUK B COOTBETCTBUM C YYEOHBIM IUUIAHOM U
KaJICHIApHBIM I'pa)uKOM y4eOHOTO IpoLecca.

6.1.2. Onucanue noka3aresieil 1 KpUTepHeB OLleHMBAHUS KOMIIEeTEHUM,
(opMupyeMBbIX 110 UTOTaM OCBOEHUS JUCIHUIIHHBI, ONIUCAHNE IIKAJI
OlleHMBAHUA
[TokazaTenem OlIEHMBaHUS KOMIIETCHIIMM Ha pAa3jMYHBIX JTamax UX
dbopMHUpOBaHUS SBISETCA JOCTHKEHUE OOYYAIOIIMMHUCS TIAHUPYEMBIX PE3yJbTaToOB
0OyYeHUS 110 TUCIUTIINHE.

Kputepun ouennBanus

IToka3aTean
2 3 4 5

HUIIK-1.2. BpimonHseT UCCIEIOBaHUS W UCHBITAHUS MaTEpHUaloB, H3ACIUNA U TMPOLECCOB UX

IIPOU3BOJCTBA.
3HATh: OObyuatomuiics Obyuatommuiics Oobyuatomuiics Oobyuaromuiics
OCHOBHEIE ACMOHCTPHPYCT JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
Hporecch HOJIHOE OTCYTCTBHE | HEIOJIHOE YaCTUYHOE MIOJTHOE
NpOM3BOJCTRA WY HEJIOCTATOYHOE | COOTBETCTBUE _ | coorsetcBHe _ | cootsetcTBHE }
MaTepHATOR COOTBETCTBHE _ | CHICAYIOMNX 3HAHMIL | CAC/YIOUIMX SHAHMI: | CIICYIOLINX SHAHMI:
R —— CIICTYIOIINX 3HAHUIL: | OCHOBHBIE IIPOLECCHl | OCHOBHBIC ITPOIIECCHl | OCHOBHBIE MTPOIIECCHI
HA3HAYCHIIL. OCHOBHBIE IIPOLIECCHI | IPOU3BOJICTBA IIPOU3BOJICTBA HPOU3BOJICTBA
HPON3BOJCTBA MaTepuaaoB MaTepuaioB MaTepuaIoB
MaTepuaIoB Pa3INYHOTO Pa3INIHOTO Pa3IMIHOTO
Pa3InIHOrO Ha3HAYCHHUS. Ha3HAuYCHHMS. Ha3HAYCHMSL.




Ha3HAYECHUS. Homyckarotcst Homyckarotcst CBo0601HO
3HaYUTEIbHBIC HE3HAYNTEIbHbIC oTlepupyeT
OIITHOKH, OIIIHOKH, MPHOOPETCHHBIMU
MIPOSIBIISETCS HETOYHOCTH, 3HaHUAMU.
HEJ0CTaTOYHOCTh 3aTpyTHEHHS TIPH
3HAHUH, TI0 PATY AHATUTUIECKHUX
nokKas3arTeJiei, onepauusx.
o0yJaronuics
WCIBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHUS [IPU
OTIEPUPOBAHUH
3HAHUSAMU TPU UX
IIepeHoCe Ha HOBHIE
CUTYaIIH.
yMeThb: OO6yuaromuiicst He OOyuaromuiics OO6yuaromuiics OO6yyaromuiics
BAIIOMHSTE YMEET WM B JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
N —— HEeJ0CTaTOYHOMN HEIOJIHOE YaCTHUYHOE MIOJIHOE
O CTETICHH yMeeT COOTBETCTBHE _ | cootsetctBHE COOTBETCTBHE
MATEPHAIOB H BEITIOTHSITH CIIEAYIOUIX YMCHHUI | CIEyOMuX CITeAYIOMIX
I/I3I[CHI/II7L HUCCJICJOBaHNUA U BBIIIOJIHATH YMCHHU: BBIIIOJIHATH YMCHHU: BBIIIOJIHATH
WCTIBITAaHUS WCCIIEIOBAHUS U WCCIIEIOBAHUS U WCCIIEIOBAHUS U
MaTepUaIoB U WCITBITAaHUS WCITBITAaHUS WCTIBITAaHUS
I/I3II€III/II7L MaTepuaioB U MaTCpUuajIoB U MaTcpuaioB U
U3IEIINN. u3aenuii. Y MeHus n3nenuii. CBoOoIHO
JormyckatoTest OCBOEHBI, HO oTepupyeT
3HAYUTEIbHBIC JIOITYCKAIOTCS MPHOOPETEHHBIMU
OHII/I6KI/I, HE3HAUYUTCIbHBIC YMCHUAMU,
MIPOSIBIISIETCS OIINOKH, MPUMEHSET UX B
HEJ0CTaTOYHOCTh HETOYHOCTH, CUTYaIUsIX
YMEHUH, 10 psay 3aTPYIHEHUS IIPU MOBBIIICHHON
MoKa3aTeneH, AHAJIUTUYECKHUX CJIOXHOCTH.
oOyJarouiics oTIepanmsx,
HCIIBITHIBAET IIEPEHOCE YMEHUI
3HAYUTCIIbHBIC Ha HOBBIC,
3aTpyJHEHHS MIPH HECTaH/IapTHhIE
OTIepUPOBAHUH CUTYaIUH.

YMEHUSIMU IIPU UX
IIEPEHOCE HA HOBBIE
CUTYALIVH.




BJAJd€Th:

Cr10cOOHOCTBIO K
CHCTEMATH3AINN U
00001IEHHTO
pe3yIbTaTOB
paboTEHI.

OO0yyarommuiics He
BIIaJICET WIIU B
HEJOCTATOYHOM
CTEIEHU BIAJCET
CIIOCOOHOCTBIO K
CHCTEMATH3AIIN U
00001IEHHIO
pe3yabTaToOB
paboTEHI.

OO0yuaromuiics
BIIaJieeT
CITOCOOHOCTBIO K
CHUCTEMAaTHU3ALNH U
0000IIEHHUIO
pe3ynbTaToB paboThI
B HEIOJIHOM 00BbEME,
JIOTTYCKAIOTCS
3HAYHUTEIbHEIE
OINHNOKH,
MIPOSIBISCTCS
HEIOCTATOYHOCTD
BIIaJICHUS HABBLIKAMH
o sy
nokasaTelei,
OO6yuaromuiics
HCIIBITBIBACT
3HAYHUTEIbHbIC
3aTpyIHEHHS TIPU
HpI/IMCHeHI/II/I
HABBIKOB B HOBBIX
CUTYyaIUsX.

OO0yuarommuiics
YaCTUYHO BIIaJIeeT
CIIOCOOHOCTBIO K
CUCTEMAaTH3alluU U
00001IeHITO
pe3ybTaTOB
paboThI, HABBIKH
OCBOCHBI, HO
JIOTTyCKAaIOTCS
HE3HAYUTEIbHBIC
OIIIHOKH,
HETOYHOCTH,
3aTpyAHEHHS TIPU
AHATUTUYCCKHUX
oTepanusix,
IepeHoCce YMEHUI
Ha HOBEIE,
HECTaH/IapPTHHIC
CHUTYaIlUH.

OO0yuaromuiics B
IIOJIHOM 00BbeEME
BIIAJIEET
CIIOCOOHOCTRIO K
CHCTEMATH3AINN U
0000IIIEHHIO
pe3yIbTaTOB
paboThI, CBOOOTHO
MIPUMEHSIET

MOy YEeHHBIC
HAaBBLIKU B
CUTYAIIUAX
TOBBIICHHOM
CJIO’KHOCTH.

HIIK-1.4. O6pabaTbIBaeT, aHATU3UPYET U MPEACTABISAET PE3YNIbTaThl UCCIEI0OBAHUN B BUIE OTUETOB.

3HATh:

OcHOBHBIC
METOIbI
00paboTKn
pe3yIbTaToOB
HCCIIeTOBaHUH
3HAYCHUS.

OO0yyaromuiics
JIEMOHCTPHPYET
HIOJIHOE OTCYTCTBHE
WU HEI0OCTATOYHOE
COOTBETCTBHE

CIEAYIOIINX 3HAHUN:

OCHOBHBIE METO/IBI
00paboTkun
pe3yJIbTaToOB
HCCIIEI0BaHUN.

OOyuaromuiics
JIEMOHCTPHPYET
HEIOJIHOE
COOTBETCTBHE
CJEAYIOLIUX 3HAHUM:
METOJTI 00pabOTKH
pe3yNbTaToB
UCCJIEIOBAHUM.
HomyckaroTcst
3HAYUTEIbHBIE
OIHOKH,
MIPOSIBIISIETCS
HEJ0CTAaTOYHOCTh
3HaHU, 110 psLy
rnokasaTeJiei,
oOyJaroruiics
HCIIBITBIBAET
3HAYUTEIbHBIC
3aTpyJHEHHS MIPH
OTIepUPOBAHUH
3HaHUSIMU TIPH UX
IIepeHoce Ha HOBBIE
CUTYaL1H.

OO0yuaromuiics
JIEMOHCTPHPYET
HJaCTUYHOC
COOTBETCTBHE

CJEAYIOLIUX 3HAHUM:

METOJII 00pabOTKH
pe3yJIbTaToB
UCCJIEIOBAHUM.
HomnyckaroTcst
HE3HAYUTETHHbBIE
OIIHMOKH,
HETOYHOCTH,
3aTpyJHEHHS MIPH
AHAJIUTUYECKUX
orepanusx.

OOyuaromuiics
JIEMOHCTPHUPYET
MIOJIHOE
COOTBETCTBHE
CIEAYIOLIUX 3HAHUM:
MeTOJTI 00pabOTKH
pe3yNbTaTOB
HUCCJIEIOBAHHUN.
CBo0ogHO
orepupyeT
nproOpeTeHHBIMH
3HAHUSIMH.




yMeTh: OOyuaromuiics He Ob6yuaromuiics Obyuaromuiics OOyuarommuiics
MeeT WU B €MOHCTpPHUPYET E€MOHCTpPHUPYET €MOHCTPHUPYET
AHanu3upoBaTh M . A PHPY A PHpPY A 24
HEI0CTaTOYHOM HETIOJIHOE YaCTUYHOE MIOJIHOE
pe3yibTaThl
. CTETIEHH yMEeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
WCTIBITAHUH. .
aHaAJIU3UPOBATh CJIEAYIOIIMX YMEHUH | CIENYIOLINX CIIEIYIOIINX
pe3ynbTaThl aHAJIU3UPOBATH YMEHUI: YMEHUI:
WCTIBITAHUH. pe3yAbTaThI aHaJIM3UPOBAThH aHaJM3HPOBATH
UCTIBITAHUH. pe3yAbTaThI pe3yabTaThl
Homyckarorcs HCTIBITAaHUH. WCIIBITaHU.
3HAYUTENIbHBIC YMeHHUs1 OCBOCHBI, CBoOo1HO
omuoKHu, HO JIOMYCKAIOTCS orepupyet
IIPOSIBIIETCS HEe3HaYUTEIIbHbIE pUOOPETEHHBIMU
HEI0CTaTOYHOCTh omKoKHy, YMEHUSIMH,
YMEHUH, 10 Py HETOYHOCTH, MPUMEHSET UX B
IOKa3aTeseH, 3aTpyAHEHUS IpU CUTYyalusIx
oOyJaromuiics AHAITUTUYECKUX MOBBIILICHHON
HCTBITHIBAET oTepanusix, CJI0)KHOCTH.
3HAYUTENIbHBIC nepeHoce yMeHU’
3aTpyIHEHUS IIpU Ha HOBBIE,
OINCpUPOBAHNU HECTaHAapPTHBIC
YMCHUAMU IIPU UX CUTyaluu.
MEpEeHOCce Ha HOBBIE
CUTYyaLuH.
BJIA/IETh: OO0yuaromuiics He Oo6yuarommuiics Oo6yuatomuiicst OO6yuatomuiics B
BJIaJiecT WU B BIIaJiceT YaCTUYHO BIIaJeeT MOJTHOM 00BEMeE
Cr1oco0HOCTBIO .
N — HEIOCTATOYHOM CIIOCOOHOCTBIO CIOCOOHOCTBIO BJaJeeT
pIe)s ETATEL CTETICHH BJaJeeT MPECTABIAT MIPECTABIIATh CHOCOOHOCTBIO
4 N CIOCOOHOCTBIO pe3yabTaThI pE3yABTATHI MPeICTaBIsATh
HUCCIICTOBAHUN B o .
NPEACTaBIATh HCCIICI0BaHUH B HCCIICI0BaHUH B pe3yabTaThl
BUJI€ OTYETOB. .
pe3yIbTaThl BUJIC OTYETOB B BUJIC OTYETOB, HCCIICIOBAaHUH B

HUCCJIEIOBAHUN B
BHJE OTUYETOB.

HETOJHOM 00BeEME,
JIOTTYCKAIOTCS
3HAYUTEILHEIC
OIHOKH,
MIPOSIBIISETCS
HEIOCTATOYHOCTh
BJIaJICHUST HABBIKAMH
o psAy
rnokasaTeliei,
OOyuaromuiics
HCIBITEIBAET
3HAYUTEILHEIE
3aTpyJHEHHS MIPH
MIPUMECHEHUHU
HaBBLIKOB B HOBEIX
CUTYaIUSIX.

HaBBIKH OCBOCHBI,
HO JIOMTYCKAIOTCS
HE3HAYUTEIbHbIC
OIIHMOKH,
HETOYHOCTH,
3aTpyAHEHHS TIPU
AHAIUTUYECKHUX
olepanusx,
nepeHoce yMeHU |
Ha HOBEIE,
HECTaHAapPTHBIC
CHUTYaIUH.

BHUJIE OTUYETOB,
¢BO0OOIHO
MIPUMEHSET
TIOJTyICHHBIC
HaBBLIKHU B
CUTYaIUsIX
MOBBIICHHOM
CJIOJKHOCTH.

[Ixaier

OITMCaHUC:

OLCHHWBAHUA PE3YJIbTATOB HpOMe)KYTOIIHOﬁ arTecralluuy M1 HX

dopma NpOMeKYTOYHOM aTTeCTAIMN: IK3aMeH

Ilpomesicymounas

ammecmayu

obyyarowuxcs 8

Gopme

IK3aAMEHA

npoBOOUMCsT N0  pe3yIbmamam 6bINOJHEeHUs 6cex 6Uudog YuyebOHOU pabomeol,

npeoOyCMOMPEHHBIX YUeOHbIM NIAHOM NO  OAHHOU  OUCYUNJIUHE,

yuumoslearomcsa pes3)jibniamol

npu  omom

meKyweco KOHmpoJisii ycnesaemocmu 6 niedernue




cemecmpa. Quyenka cmeneHu OOCMUNCEHUS  OOYUAIOWUMUCA — NIAHUPYEMbIX
pe3ynbmamos 00yueHuss no OUCYUNIUHE NPOBOOUMCS Npenooasamesiem, 6elyUjum
3aMaAmus  no  OUCYUNIUHe  MemoOoM  3IKcnepmHou  oyenxku. Ilo  umozam
NPOMENCYMOYHOU ammecmayuy no OUCYUNTIUHE BbICMABIACMC OYEHKA «OMIIUYHOY,
«XOPOULOY, «YO0BIEMBOPUMENLHO» UTU «HEYOOBNEMBOPUMENLHOY.

K npomesicymounoti ammecmayuu O0OnyCKaomcsi moaAbKo 00yuarouuecs,
8LINOIHUBUIUE BCE BUObL YUEOHOU pabombl, npedycmMomperHbvle paboueti npocpammou
no oucyuniune «Duzuyeckas, KONIOUOHASL XUMUS U OCHOBbL INEKMPOXUMUU 8
NPUHMMEOUAMEXHONO2UUY (NPOWIU  NPOMENCYMOYHBIL KOHMPOJb, BbINOIHUIU U

3auumunu 1abopamoptule pabomol.) IK3AMeH NPOBOOUMCSL 8 NUCOMEHHOM 8UOe.

HlIkana ouenusanusn Onucanue

Buvinonnenvt 6ce 6uovi yuebnoti pabomol, npeodycmompeHHvle
yuebHvimM  naanom. Obyuarowuiicas OeMoHCmpupyem noJHoe
coomeemcmeue 3HAHUll, YMEHUll, HABbLIKOS, NPUBCOCHHLIM 6
mabnuyax — nokasameneu, — onepupyem — NpUOOPEmeHHbLMU
Omauuno 3HAHUAMY, YMEHUAMU, HABLIKAMU, NPUMEHIem UX 8 CUMYAYUsx
nosvlueHHou crodxcHocmu. Ilpu smom mozym 6vims 0OnyujeHvl
He3HauumesnvHbvie OWUOKU, HEMOYHOCMU, 3AMPYOHEHUs Npu
AHATUMUYECKUX ONepayusx, nepeHoce 3HAHULU U YMeHUU Ha
HOBble, HeCMAHOAPMHble CUMYayUU.

Buinonnenvt 6ce 6uovi yuebHoli pabomvl, npedycmMompeHHbvle
yueonvim niaanom. Obyuarowuticsi 0eMOHCmpupyem 4acmudHoe
coomeemcmeue 3HAHUL, YMEHUll, HABLIKOB, NPUBCOEHHLIM 8
mabnuyax — nokasameneu, — onepupyem — NpUOOPEmeHHbLMU
Xopowo 3HAHUAMY, YMEHUAMU, HABLIKAMU, HNpUMEHsem UX 6 Opyaux
cumyayusx.  Ilpu  smom  moeym  Ovimb  OONYUjeHbl
He3Hauumenbhvie OWUOKU, HEMOYHOCMU, 3AMPYOHEHUs. Npu
AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUL U YMeHUU Ha
HOBble, HeCIMAHOAPMHuble CUMYayuu.

Buvinonnenst 6ce 6uowl yuebnoti pabomuvl, npedycmompeHHbie
yuebnvim naanom. Obyuarowuiica OemMOHCmpupyem HenoiHoe
coomeemcmeue 3HAHUL, YMEHUl, HABbIKO8, NPUBEOCHHbIM 6
mabauyax nokazameneu, NPOAGNAEMC HeOOCMAMOYHOCb
Yooenemeopumenvro | smanuii, ymenuil, HABbIKOS, UCNBIMbIGACT — 3HAYUMETbHbLE
3ampyoHenus npu npumeHeHuu ux 6 opyeux cumyayusx. Ilpu
amom moz2ym Oblmb  OOnyujeHvl 3HAYUMENTbHblE OUUOKU,
Hemo4YHOCmY, 3aMpyOHeHUs NPpU AHATUMUYECKUX ONepayusx,
nepexoce 3HaHUl U YMEHUU Ha HOGble CUMYayUu.

He evinonnen ooun unu 6Oonee 6udog yueOHOU pabomul,
HeyoosenemsopumenvHo | npedycmompennvix — yuebHoiM — NAAHOM. Obyuarowuiics
0eMOHCmpupyem HenoaHoe COOmeemcmeue 3HAHUl, YMeHUl,




HABbIKOB, — NPUBEOEHHLIM 8  mabauyax  noxazameinet,
odonyckaiomesa — 3HauumenvHvle  OWUOKU, nposensaemcs
omcymcmeue 3HAHUll, YMeHUl, Ha8blko8 No pady nokasameinel,
00yuaroWuiics UCNbLIMbIGaem 3HaAYUmenvhble 3ampyoHeHus npu
ONepuposanuu 3HAHUAMU U YMEHUAMU NpU UX nepeHoce Ha

Hoeble cumyayuu.

DoH/IBI OIIEHOYHBIX CPEJCTB MpescTaBieHbl B IIpuioxenun 2.

7. quﬁﬂo-MeTolmqecxcoe H I/IH(l)OpMaIII/lOHHOe odecreueHue AUCIIUIIJINHBI.
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no cnen. 261202.65 — "TexHosorus mnoaurpaduyeckoro Mnpou3BoAcTBa",
261201.65 — "TexHonorus W AW3aiiH yMakOBOYHOTrO mpousBoiacTBa" / M-BO
oOpazoBanus u Hayku P®, dexnep. areHTcTBO M0 00pazoBanuto, MI'YII; cocr.
JLIL. 3umenkona, B.IO. KontoxoB. — M. : MI'VII, 2007. — 159 c.

0) 10MOJIHUTEILHAS JIUTepaTypa:

1.

AdanacbeB, b.H. ®Ousnueckas xumusa: ydeOHOE MOcOOWE ISl CTYACHTOB
BYy30B, OOydYaromuxcsi 10 HampaBieHWsIM '"XuMHuecKass TeXHOJorus'",
"buorexnonorus" wu "DHepro- W pecypcocOeperammye IMporecchl B


http://elib.mgup.ru/showBook.php?id=259
http://www.knigafund.ru/books/186382
http://e.lanbook.com/book/4027
http://e.lanbook.com/book/58166

XUMHUYECKOUW TeXHoJoTuM, Hedrexumun u ouorexunonoruu" / b. H. Adanacees,
1O. I1. Axynoga. - CII0.: Jlans, 2012. - 464 c.

2. BumnsikoB, A.B. ®u3nueckass XUMus: y4eOHUK JJisi CTYJI€HTOB BBICII. y4eO.
3aBeJIcHUH, 00YyYalolUXCsl MO XHM.-T€XHOJI. HAMpaBJIEHUSAM MOATOTOBKU H
cret. / A. B. Bumnsakos. - B iep. - M.: Xumus, 2012. - 840 c.

3. OcHoBbl pusuveckoii xumun. Teopust M 3aga4u: yd. mocodue Jjsi By30B /
B.B.Epemun, C.1. Kapros, M.A.Ycnenckas u ap. — M.: U3a-Bo «Dx3ameny,
2005. — 478 c.

4. Teabpman, M.M. Komnougnas xumust / M.U. I'enpdpman, O.B. KoBanesuy,
B.II. KOctparoB. — 13x. 3-e crepeotun. — CIIO. : Jlans, 2005. — 332 c.

B) MIPOrpaMMHoe obecrieyeHue U HHTEPHeT-pPecypcehl:
[IporpammHuoe obecniedeHne He MPEyCMOTPEHO.
HNuTepHeT-pecypchl  BKIIIOYAIOT  y4eOHO-METOMWYECKHE  MaTepHabl B
SJIGKTPOHHOM BHJIE, IPEJACTaBICHHbIC Ha caiite http://mospolytech.rus pasmene
DnexTponHas oubnmmoreka MITY http://elib.mgup.ru.
[Tone3npie  ydyeOHO-MeTONUYECKHME W MHGOPMAIMOHHBIE  MaTepHAaJIbI
MPE/ICTaBIICHbl Ha CalTax:
1. CrnpaBoYHUK XUMHUKA
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA_t1-7.pdf
2. Kpartkuit cipaBoOYHUK (PU3HKO-XUMAYECKUX BEITUIHH
https://docviewer.yandex.ru/?url=ya-disk

public%3A%2F%2F7RCiY GOMyg8%2F%2FGTYiohdu2yQY %2FD4B6WXTM

VOTeBH%2FDg%3D&name=Mishenko_Fiz-

Xim_spravochnik.djvu&c=58ceda5c¢38db

8. MaTepHaJH)HO'TeXHI/I‘IeCKOC o0ecrneueHye TUCHUIIINHBI

JlabopaTopHbie paObOTHI BBHIMOJIHSIOTCS B CHCIHAIU3UPOBAHHON J1abopaTopuu
No 1308, ocHameHHOW COOTBETCTBYIOIIUMU MPUOOpaMH H  O0OpPYIOBAHHUEM:
CpEICTBAaMH XHMHUYECKOTO aHall3a, BBITSDKHOW BEHTWIALUEH, aHaTUTUYCCKUMU
BeCaMM, MeEIIaJKaMHU, BaKyyMHbIMH HacocamMu U Jap. Habop HeoOxomumoro
000pyZIOBaHUS U PEareHTOB 00ECIIeUnBAaECT BO3MOXKHOCTh PeaM3aIiuu 1a00paTOpHbIX
pabot, mnpemycMOTpeHHbIX mporpammoii (Porokomopumerp — KOK-3; Habop
XUMUYECKON MOCYABl M PEaKTHBOB; ITATHBBI, Bechl TexHnueckue — BT-500; Beckr
ananmutrueckue BJI -200; TopcroHHBIE BeChl; KOJIOOHATrpPEBATEIH; MEIIAJIKUA C
IEKTPUYECCKUM TIPUBOJOM; TEPMOMETP PTYTHBIM W KOHTAKTHBIH; MPUOOp JIs
OTIpE/ICIICHUS] KPaeBOTO yIjla CMauyWBaHUS; TEPMOCTAT; aCIHUPATOPHI; MaHOMETPHI;
npubdop Pedbunaepa).

B yuyeOGHOM mporiecce HCIMONB3YIOTCSA CIASAYIOIMIME HATJsSIHbIC TOCOOUS |
METOMYECKHE MaTePUAITbI:

- Microsoft Office Cranmaptuasiii 2007 (word, excel, powerpoint);

- IPOCKTOP;

- CJIAUJBI U CXEMBL.


http://mospolytech.ru/
http://elib.mgup.ru/
http://www.vixri.com/d2/Spravochnik%20%20XIMIKA_t1-7.pdf
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db
https://docviewer.yandex.ru/?url=ya-disk%20public%3A%2F%2F7RCiYG0Myg8%2F%2FGTYiohdu2yQY%2FD4B6WxTMVOTeBH%2FDg%3D&name=Mishenko_Fiz-Xim_spravochnik.djvu&c=58ceda5c38db

9. MeTtoauyeckne peKOMeHIAUMHU JJIS CAMOCTOATEIbHOI padoThl

00y4aroImuxcs
Ne Ne paznena Meroauudeckue ykazaHus
/0 | AUCUUILIUHbI 110 BHINIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
1. [1-4 ®dusnyeckass XUMHUS B INPUHTMEIHATEXHOJIOTHH: Y4eOHO-METO.I.

nocobue. Jlaboparopusie pabotsl / W.I. Pexyc, C.}O. Jlepunmmn, .A.
O6pyunukoBa, B.IO. KontoxoB; Mock. roc. yu-t neyaru umenu MBana
®enopoBa. — M.: MI'VII umenu NBana denoposa, 2016. — 138 c.
http://elib.mgup.ru/showBook.php?id=259

(3 cemecTtp)

2. |1-4 Kosstonanass xumusi: jgabopaTopHble pabOThl  JUIsl  CTYJCHTOB,
oOyyaromuxcs o crer. 261202.65 — "TexHonorusi monurpaduaeckoro

(4 cemecTp) " " o
npousBoAcTBa", 261201.65 — "TexHonoruss U AU3ailH YIaKOBOYHOTO

npous3BojcTBa" / M-Bo oOpa3zoBanus u Hayku P®D; Dexep. areHTCTBO MO
obpazoBanuto; MI'VII; cocr. JLII. 3umenkoBa, B.IO. Konroxos. — M.:
MI'VII, 2007. — 159 c.

10. MeToanueckue peKOMEHIANNH J1JIs1 TPenoaaBaTeJis

JIs KOHTPOJISI CaMOCTOSITENIbHOM pabOThl 00YydYaroIIerocs: Mo OTACIbHBIM
paszenaM JUCHUIUIMHBL 33Jal0TCS JOMAalllHHE paloThl, 3aJadyd ONpPENEIsSIOTCS
MPEenoIaBaTesieM NHANBUIYAIBHO IS KaKI0I0 00yYaromerocs.


http://elib.mgup.ru/showBook.php?id=259

[Iporpamma cocTtaBiaeHa B COOTBETCTBHH ¢ DenepaibHbIM TOCYAapCTBECHHBIM
oOpa3oBaTelbHBIM  CTAHIAPTOM  BBICIIEr0  OOpa3oBaHMS IO  HaIPaBJICHUIO
noaroroBku  OakamaBpoB  22.03.01 MarepuasioBeieHne M TEXHOJOIUH
MaTepuagoB, 1Mo npodmio MmoAroToBkn «MarTepuajioBeqeHne W HHPPOBLIE
TEeXHOJIOTHH»

IIporpammy cocTaBuJI: .

JIOIIEHT, K.T.H., IOIIEHT ‘ /7 ‘I IN.T". Pekyc/

IIporpamma yTBep:kaeHa Ha 3aceqaHuu Kadeapsl “VIHHOBaIMOHHBIC
MaTepuabl IPUHTMEIUANHAYCTpUN «22» utoHs 2022 r., mpoTtokoma Ne 8.

3aBenyromuid kadenpoit
npodeccop, 1. T. H. /A.I1. Kongpatos/

Cor1acoBaHo: /// s s T,
JMpeKTOp NONUIpaQUUECKOTO MHCTUTYTA /7 / 7 / /~ IW.B. HaropHaoBa/



Ilpunoscenue 1
CTpyKTypa U colep:kaHHe TUCHUILINHBI «PU3HYeCKasd, KOJJIOUIHAS XUMHSA U OCHOBBI 3JIEKTPOXHMHHU B
NPUHTMETHATEXHOJTOTHH»
1o HanpagpJeHno noaroroBku 22.03.01 MaTtepuajioBejeHne U TEXHOJOTHH MaTEePUAJIOB

IMpoduias noaroroBku «MartepuasoBeaeHue U UM(PPOBbIE TEXHOJIOT U

(0axkanaBp)
Buabl yueOHoi padoThl, Dopm
o | BKJIHOYAs CAMOCTOSITEbHYIO Buabl camocTosiTe 1bHOM PadoThI bl
p 5 % g padoTy o0yuarommxcs, o0yuyarmuxcsi arrecT
aszjel )
s o S U TPYA0EMKOCTH B Yacax anumn
5]
n/n oF 8 PT
J | I/C | JIad | CPC| KCP | K.P. | K.II. p Pegepar | K/P | D | 3
3-it cemecmp
Paznen 1. OcHoBBbI XUMHYeCKOi
TepMOINHAMHKH.
1 OcnosHule NOHAMUSA MepMOOUHAMUKU: 301 2 3
mennoma, paboma, cucmema, K1accu@uxayus
ceoticme cucmembol. Ilepsoe Havano
MepMOOUHAMUKU.
Pasnen 1. OcHoBBI XUMHYECKOI
TepMOAMHAMHUKH.
5 Paboma pasnuuneix npoyeccos. Buympennss 3| 2 5 3
9HepaUsl. Oumanvnus. 3axon T'ecca.
3asucumocmv mennogozo s¢ghgexma peaxyuu
om memnepamypsl. 3axon Kupxeoppa.
Jlabopamopnas paboma
3 «Ormpenenenrie TerioBoro 3(ddexrta peaxun 3| 2 4 3
HEUTpanu3alud CUILHOW KHCJIOTHI CHIIBHBIM
OCHOBAaHHUEM).




Pasznen 1. OcHOBBI XUMHUYECKOI
TepMOAMHAMHUKH.

Bmopoe nauano mepmoounamuxu. SHmponus.
Cmamucmuueckas  unmepnpemayusi — 2-20
3aKkoHa — mepmoounamuku. Ipemve muauano
mepmoounamuxu. Ilocmynam Ilnanxa. Pacuem
abconomuou SHMpoOnuuU.

Paznen 1. OcHOBBI XHMHUYeCKOi
TepMOAMHAMHUKH.

TepmoOounamuueckue nomenHyuansl. IHepeusl
Tubbca, sHepeus I'envmeonvya. Kpumepuu
CamMonpou3e0IbHO20 NPOMEKAHUS  NPOYeccos.
Xumuyeckoe pasHosecue. Hzomepma
XUMUYECKOU — peakyuu. Tepmoxumuueckue
npoyeccol 8 NPUHMMEOUAUHOYCIPUU.

Jlabopamopnas paboma
«M3yueHne 3aBUCUMOCTH JaBICHUS
HACBIIIIEHHOTO Mapa )KUAKOCTH OT
TEMIIePaTyph».

Pa3znen 2. ®a3oBble paBHOBeCHS U YYeHHeE O
pacTBopax.

Omxpuoimole cucmembl. Xumuyeckuil
nomenyuan. Ilpasuno ¢az l'uboca.

Pa3znen 2. ®a3oBble paBHOBecUs M yYeHHeE 0O
pacTBopax.

Juacpammer  cocmosinusi  00HOKOMNOHEHMHBIX
cucmem. Ypaenenue Knaysuyca-Knanetipoua.

Jlabopamopnas paboma
«O0YIIIHOCKOIIHSI.

10

Pa3znen 2. ®a3oBble paBHOBeCHSI M y4eHHE O
pacTBopax.

Pacmeopuvi. Cnocobwi svipadicenus
KOHYeHmpayuu pacmeopa. /[6yxKomnoHenmuule
cucmembvl U OUAZPAMMbL UX COCMOAHUS. 3AKOH
Payns.

11

Pa3znen 2. ®a3oBble paBHOBeCHsI H YYEHHE O
pacTBopax.




Hoeanvhvie u peanvhvle pacmeopei.
Jlemyuecmo. Jlemyuecms pacmeopumeneii u ee
3HAYUMOCTb 8 NPUHMMEOUAMEXHONOUU.
Dbynnuockonus u kpuockonus. Ocmoc.
Ilepezonxa pacmeopog. Azeomponnvie
Ppacmeopul.

12

Jlabopamopnas paboma
«/larpamMma MIaBKOCTH HEU30MOP(HO-
KPHUCTAJUTH3YIOIICHCS CHCTEMBI.

13

Pa3nen 2. ®@a3oBble paBHOBeCHS U Y4YeHHE 0
pacTBopax.

Ilonamue o  Ouacpammax  nIAGKOCMU.
Tepmuueckuti ananus. Kpuevle oxaasxicoerus.
Yenaocnsowue, CMbIBOUHDIE, Kieegvle
pacmeopul, pacmeopsl hienkoobpazoeamernell 6
NPUHIMMEOUATNEXHONIOU. Memannuueckue
CHIA8bl 8 NPUHMMEOUAUHOYCMPULL.

14

Paznen 3. PacTBopbI 3JIEKTPOJIUTOB.

Teopus  21eKMpPOIUMUYECKOL  OUCCOYUAYUU.
Cnabvie 9NIeKMPONUMDL. Koncmanma
ouccoyuayui.

10

15

O630pHoe 3anamue

Koumponvnaa paboma

nO Mamepuay npoCiIyUaHHbIX TeKyull U
8bINOJIHEHHBIX 1ADOPAMOPHBIX pabom.

10

16

Paznen 3. PacTBopbI 3JIEKTPOJTUTOB.
3axon pazbasnenus Ocmeanvoa. Teopus
CUNbHBIX IJIEKIMPOTUMOS.

11

17

Pa3nen 3. PacTBopbI 3JIeKTPOJIUTOB.
Honnas cuna pacmsopa. Mzomonuueckuil
ko3 puyuenm. Tepmoounamuueckas
akmusHocmy. pH pacmeopog cunvhvix
9NeKMPOIUMOS.

12

18

Jlabopamopnas paboma
«IToTeHIMOMETPUYECKUI METO]] ONIPECICHUS
pH».

12




19

Pasnen 3. PacTBoOpBI 3J1eKTPOJIUTOB.
Yoenvuas u monapnas asnexmponposoonocmu
pacmeopos. 3aKoH He3a8UCUMOCINU O8UIICEHUSL
UOHOB. Ponb INEKMPONPOBOOHOCMU
VEAANCHAIOUUX pacmeopos 8
NPUHMMEOUAMEXHONOSUU.

13

20

Pasznen 4. Xumnueckasi KHHeTHKA.
dortoxumuyeckue peaxkun. Karanus.
Onemenmapuvle peakyuu U  d1eMeHMAPHbLE
cmaouu  caodichulx  peaxyuti.  OcHOBHOU
nOCMyaam GopManvbHOU KUHEMUKU.

14

21

Jlabopamopnas paboma
«KuHeTrKa pas3ioKeHHs: KOMIIEKCHOTO
OKcajiaTa Maprasiay.

14

22

Pasnen 4. Xumu4yeckass KHHETHKA.
®oroxumuyeckue peakuun. Karanms.
Cropocmb xumuueckou peakyuu.
Axmugupoeannvlii komniexc. Bausnue
memMnepamypuvl Ha CKOPOCHb PeaKyuu.

15

23

Pa3nea 4. XumMunueckass KHHETHKA.
®otoxumuyeckmne peakunu. Karanus.
Tlopsook peakyuu u memodsl e2o onpedeyieHus.
Oumanvnus u SHMPORUA AKMUBAYUU.

16

24

Jlabopamopnas paboma
«Kunertrka pa3noxeHus THOCEPHON KUCIIOTHI:
BITUSIHUE TEMIIEPATYPBI HA CKOPOCTh PEAKITUNY.

16

25

Paznea 4. XumMunueckass KHHETHKA.
®otoxumuyeckue peakunu. Karanms.
Touamue o kunemuxe paouxkaibHoU
noaumepuzayuu (0CHOBHble CIMaouu npoyecca).
Hpunyun rumumupyroweti cmaouu. Bausanue
memMnepamypvl Ha CKOPOCHb peaKyuu.

17




Pasznen 4. Xumnueckasi KHHeTHKA.
Dotoxumuyeckue peakuuu. Karaaus.
Kunemuxa cemepozennvix peaxyuti
(Oughghyzuonnoe mopmooicerue,

26 18 | 2 3
PABHOOOCMYNHASL NOBEPXHOCMb,
aumumupylowee seujecmeo). I emepoeennule
XumuuecKkue peaxyuu 8
NPUHMMEOUAMEXHOTIO2U.
Ob30pHoe 3ansamue
o7 | Koumponvnas paboma ) 18 4 8
no Mamepuany npoCiyuanHslx J1eKyul u
BbINOJIHEHHBIX 1aD0PAMOPHLIX pAOOM.
19-
Dopma ammecmayuu
21
Bcero gacoB B cemectpe 36 36 90
4-11 cemecmp
Paszpnen 1. lucnepcHble CHCTEMBI.
Ipusnaxu OUCNEPCHBIX cucmen.
1 | Knaccugurayus OUCHEepPCHbIX cucmenm. 1 2 4
IIpumenenue OUCNepcHbIX cucmem 8
NPUHMMEOUAMEXHONI0UM.
Jlabopamopnas paboma
2 | «Onpenenenne  TOJNHOH  MOBEPXHOCTHOM 2 4 4
SHEPTUHU KUIKOCTE.
Pasnen 2. PDuznveckas XUMHUA
MOBEPXHOCTHBIX SIBJIEHMIA.
Medicmonexynapuvie c6:a3u U NOBEPXHOCMHA
3 | onepeus. Tlosepxnocmmuoe HamsadjceHue. 3 2 4
Daxmopwl,  euuAWUe HA  NOBEPXHOCHIHOE
Hamsaxjcenue. DKCNepUMEHMANbHble Memoobl
onpeoeneHuss NOBEPXHOCMHO20 HAMANCEHU HA
epanuye paszoend HCUOKOCmv/2as.
Jlabopamopras paboma
4 | «Onpenenenye NOBEPXHOCTHOTO HATSKEHUs 4 4 4

JKHJIKOCTE.




Pasnen 2. dusznyeckan XHMMUSA
MOBEPXHOCTHBIX SIBJIEHHIA.

Buoet u  xapaxmepucmuxu  adcopbyuu.
Aocopbyusi Ha  OOHOPOOHOU  NOBEPXHOCHIU.
Ypasnenue Jlenemiopa. Ypaeuwenue [ubbca.
Ilpasuno Lwoxkno-Tpayoe. Ypasuenue
Hluwkosckozo. Hzomepmul  adcopbyuu  Ha
HEOOHOPOOHO NOBEPXHOCTIU. Teopuu
noaumonekyaspuoti  aocopoyuu.  OcHoBHbie
xapaxmepucmuxu adcopbenmos. Monexynsipras
aocopoyusi  u3 pacmeopos. Adcopoyus u3
PACMBOPO8 INEKMPOTUMOS.

Jlabopamopras paboma
«Uzyuenne ancopbumn IIAB Ha TBepabix
aJIcOpOEHTAX.

Pazpnen 2. ®duznyeckass Xumms
MOBEPXHOCTHBIX SIBJIEHUIA.

Cmauusanue. Ypasnenue HOnea. Aoze3us.
Koeezus. Cessazb pabomwr aodeezuu ¢ Kpaegbim
yenom  cmauusanus.  luopouiuzayus  u
euopogpobuszayus nosepxrnocmu. Ipaxmuueckoe
3HaQyYeHue  adee3uu U CMAYUBAHUS 8
NPUHMMEOUAMEXHOTIO2UU.

Jlabopamopnas paboma
«Mccnenosaune Biauaaus [1AB Ha cmaunBanue
Y aJIT€3UI0 TBEPJIBIX TIOBEPXHOCTEN.

Paspeu 3. CBoiicTBa qUCIIEPCHBIX CHCTEM.
THonyuenue oucnepchvix cucmem pasIUYHbIMU
memodamu. Ouucmka OUCHEPCHLIX CUCEM.
Monexynapro-kunemuyeckue ceoticmea
oucnepcrvix  cucmem.  CedumenmayuoHHas
yemotiuugocmo.  CeOUMEHMAYUOHHBIL — AHATU3
cycnen3ui.

10

Ob30pnoe 3anuamue

Koumponvnas paboma

0 MaTePHaIy IPOCTYIIAHHBIX JIEKITHH 1
BBITNIOJTHEHHBIX JIA0OPATOPHBIX PadoT.

10




11

Pazpnen 3. CBoiicTBa TUCIEPCHBIX CUCTEM.
Onexmpokunemuuecxue senenus. Obpazosanue
060tiHo20  snekmpuyeckozo cnos ([IC) Ha
epanuye pazoena ¢az. Cmpoenue /[OC.
Aepecamusnas ycmotiyugocms U Koaz2yiayus
oucnepcHuix cucmenm. Aepecamugnas
YCMOUYUBOCTb U KOA2YTAYUSA NEYAMHBIX KPACOK
8 NPUHMMEOUATNEXHOTIOSULL. Daxmopul
azpez2amueHou YCMOUYUBOCTU.
Onekmporumuas — Koazyisyusi — AUOPOOHbIX
oucnepcHvix cucmem, ee OCHOBHbIE
3AKOHOMEPHOCHIU.

11

12

Jlabopamopras paboma
«CeqMEeHTAMOHHBIN aHAIN3 JUCIIEPCHOCTH
rpy00 AMCIEPCHBIX TOPOIIKOBY.

12

13

Pazpen 3. CBoiicTBa JUCHIEPCHBIX CHCTEM.
Peonocuueckue ceoiicmea oucnepcrvix cucmenm.
Buowvt  depopmayuu. Peonoeuueckue mooenu.
Peonocuueckue  ceoiicmea  peanvhvix  mei.
Tuxcomponus. Peonekcus.

13

14

Jlabopamopras paboma

Jlabopamopnas paboma

«OmpeneneHue CpeTHero pa3Mepa YacTHUIl
MOJIMAUCTIEPCHOTO JIaTeKca
TYpOUTUMETPUUECKUM METOJIOM.

14

15

Paznen 4. OTaenbHble Kaacchbl JUCTIEPCHBIX
CUCTEM.

Knaccugukayus u obwas xapaxmepucmuxa
1IAB. Muyennapnvie  pacmeoper  IIAB.
Conrobunuzayusi. Ilpumenenue  I[IAB 6
NPUHIMMEOUAMEXHOIOSUU.
Muxkpozemepoecennvie  cucmemvl.  Ocodvie
ceolicmea  oucnepcuvix  cucmem. Memoovl
NOJIYYeHUs, CMabuIUu3ayul U paspyuleHus.

15

16

Jlabopamopnas paboma
«OnpezeneHne KPUTHUECKONH KOHIIEHTPAIIUT
MHIIEIUI000PA30BAHUS.

16




17

Pasnes 4. OTaenbHbIe Kiaacchl AUCIEPCHBIX
CHCTeM.

Pacmeopwr  6blcokoMoneKyIApHbIX COCOUHEHUT
(BMC) u ux xapaxmepucmuxu. Habyxanue u
pacmeoperue BMC. Hapywenue
yemouuusocmu pacmeopoe BMC. Ilpumenenue
pacmeopos BMCe npunmmeouamexHoiozuu.

17

18

Ob30pnoe 3anuamue

Koumponvnas paboma

[0 MaTepHaTy MPOCIYIIIAHHBIX JICKIIUH U
BBITIOJTHEHHBIX JTA00OPaTOPHBIX PaboT.

18

lDopma ammecmauuu

19-
21

Bcero vacoB B cemectpe

18

36

72

Bcero yacoB nmo fucuMIiInae

54

72

162
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dopma 2 | 9 |leoeF| EEE| 5§ |28 &2 | S = | E o E| uroroso-
= 5] - =T =] (=" = O B = S = =
o0yuenus z | 2|38 g€ | E|EE5| 58| 8 E2E ro
SR Eg=| 2 |EEE| =8| 22| 25 2| xourpous
g 28x | R |2538 8% | & Ss=¢&
7l EgT SE | |2 |™&s
g £ |5 | & 5
U -’
Ounasn 2 3488 126 | =54 72 | 162 | 72 | ader
/8 JK3aMeH
OO0mmast Tpy1I0€MKOCTh JUCITUTIIMHBI COCTABIISET 8 3a4ETHBIX CIMHUIIBI.
Bup yueoHoii pa6oThl Bcero CeMmecTpbl
4acoB
3 4
KonrakTHasi padora(Bcero) 126 72 54
B ToMm umcne:
Jlekuun 54 36 18
JIaboparopusie padboTs (JIP) 72 36 36
[Tpaktrueckue padotsl (I1P)
CamocrosiTesibHas padoTa (Bcero) 162 90 72
B ToMm umcne:
KonTtpomnbHas pabora
pyaue 6uovl camocmosmenvHol pabomsi
Buja npomexyTouHO#i aTTecTanuu (3a4er, Ik3amMeH) | Ok3., OK3. OK3. OK3.
72 yac. 36 yac. 36 yac.
OO11ast TPyI0€MKOCTh vac./3a4. el 288/8 108/4,5 126/3,5
Tpyuo-
Ne Ne paznena HanmeHoBaHMe 1a00OPaTOPHBIX pabOT €MKOCTh
/1 | JUCUUIUIMHBI (uackr)
3-it cemecmp
Omnpenenenue TemaoBoro 3hdexra peakuu
1 1 HEHTpaNn3alui CUIBHON KHCIOTHI CHIIBHBIM OCHOBAHHEM. 4
2 2 Jlnarpamma niaaBKOCTH OMHApHON CUCTEMBI.
3. 2 Jluarpamma pacTBOPUMOCTH (PEHOJI-BOJIA.
N3ydeHne 3aBUCHMOCTH JIaBJICHUS HACHIIIICHHOTO TIapa 4
4. 2 KHUJIKOCTH OT TEMIIEPATYPBI.




Jlnarpamma niaaBKOCTH HEU30MOP(PHO-KPUCTAIUIU3YIO- 4
S. 2 LIEHCS CUCTEMBI.
6. 2 Kpnockonus. 4
7. 2 D0yIITHOCKOIHSL. 4
8. 3 [Torenmmomerpruueckuit Meto onpeaeneHus pH. 4
9. 4 Kunernka nvHBEpCHM TPOCTHUKOBOI'O caxapa. 4
Kunertnka pa3nokeHuss KOMILUIEKCHOTO OKcaJlaTa 4
10. 4 Maprasia.
Kunerunka pasinoxeHus: THOCEPHON KUCIIOTHI: BIUSHUE
11. 4 KOHIICHTPALlUX PEarupyromux BEIIECTB HA CKOPOCTh 4
peaxkuuu.
Kuneruka paznoxeHus: THOCEPHOM KUCIOTHI: BIUSHUE
12. 4 TEMIIEPATYpPbl HA CKOPOCTh PEAKIIUH. 4
4-1t1 cemecmp
1. 2 Onpenenenre NOBEPXHOCTHOIO HATSYKEHUS KUIKOCTEH
Pa3IMYHBIMU METOJIaMH. 4
Omnpenenenye noJHOM MOBEPXHOCTHON YHEPTUU 4
2. 2 JKUOKOCTEH,
Nzyuenne agcopounu [TAB Ha rpanure pasnena das 4
3. 2 KUJKOCTh-Ta3.
Nzyuenne agcopOuu U3 ®KHUIKUX paCTBOPOB HA TBEPJOM
4. 2 azcopOeHTe. 4
5. 2 HccnenoBanue Bausiaus [IAB Ha cmaunBaHue 1 aare3uro 4
TBEPJBIX TOBEPXHOCTEH.
CenuMeHTallMOHHBINA aHAJIW3 TUCIIEPCHOCTH rpydo 4
6. 3 JUCIIEPCHBIX TIOPOILIKOB.
DnekTpodopeTHIecKoe OnpeIeeHrne 4
£ 3 NEKTPOKUHETUYECKOTO TOTEHIIAANA.
N3yuenne koarynsuuu U cTaOMIIM3aluu THAPO30JIS
8. 3 rugpokcua xenesa (11). 4
Omnpenenenne cpeIHEro pa3Mepa 4YacTULL
9. 3 MOJIMUCTIEPCHOTO JIaTeKCa TYpOUIUMETPUUECKUM 4
METOJIOM.
HccnenoBanue peosornyeckux CBONCTB HbIOTOHOBCKUX U
10. 3 HEHBIOTOHOBCKHX KHJIKOCTEM. 4
11. 4 [Tonyuyenue sMynbCHI U U3yYEHUE UX CBOMCTB. 4
Onpenenenne KpUTHIECKON KOHIIEHTPALUU
12. 4 MHULEI000pa30BaHUsI Pa3IMYHBIMU METOIAMHU. 4
13 4 HccnenoBanne KUHETUKU HaOyXaHUs A

BBICOKOMOJIEKYJISIpHBIX coeannenuit (BMC).




[Tpunoxenue 2
MUHKICTEPCTBO HAYKH 1 BBICIIETO OBPA30BAHUS POCCUICKOI1 GE/IEPALIMK

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noaroroeku: 22.03.01 Mamepuanoeedenue u mexnonozuu mamepuanos

[Mpoduns: «MarepuanioBeieHre U UPPOBHIC TEXHOIOTUI
Dopma 0byuenus: ounas
Buo npogheccuonanvrou desmenvrocmu: HayqIHO-UCCIICIOBATEIHCKHIMA

Kageopa: “VIHHOBallMOHHBIE MaTEpUAIIbI MPUHTMEIUANHYCTPUU

P®OH/J ONEHOYHbLIX CPEIACTB

MO JUCLUTJIAHE

(I)I/BI/I‘ICCKaH, KOJUIOUAHAA XMMHUA U OCHOBLI 3JICKTPOXMMHUHU B

NPUHTMECAUATECXHOJIOTNH

CocraBuTeib: I0LEHT, K.T.H. Pexyc .I'.

Mocksa, 2022 200



MOKA3ATEJ/Ib YPOBHAA CPOPMUPOBAHHOCTH KOMIIETEHIIUHA

Tabauua 1

Dusnveckas, KOJJIOUIHASL XUMHA M OCHOBBI 3JIEKTPOXMMHUHU B IPUHTMEIUATEXHOJIOT UM

@I'0OC BO 22.03.01 MaTtepuajioBeJieHHe U TEXHOJOTHH MaTePHAJIOB

B miporiecce ocBoeHUs TaHHOUM TUCIUTUTHHBI 00y4YaIOIIUICS (OPMUPYET U TEMOHCTPUPYET CICIYIOIIHIE
YHUBepCaJbHbIe U PO(PecCHOHATIbHbIE KOMIICTCHIMHU !

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB Texnoorus ®opma Crenenu ypoBHei
HUHAEKC | ®OPMYJIUPOBKA ¢opmupoBanus OLECHOYTHOIO | ocBOCHUSI KOMIIETCHIMI
KOMITeTEeHIIU I cpeacrBa**
Cnocobrocmo HIIK-1.2. BeinonHseT UCCIeA0BAHNS U HCIBITAaHUS JISKIIHH, 3, OJIP, ba3oBrlii ypoBeHb:
IK-1 | ucnonvzosams na MaTepHaoB, U3CIHI 1 MPOLECCOB HX MPOU3BOJCTBA. camocTtostenbHas | K/P, -BOCIIPOU3BOJICTBO
npakmuxe 3HaHus 06 | 3Hamb: pabora, T, I [IOJIYYCHHBIX 3HAHWUN B
OCHOBHBIX TMUNGX - OCHOBHBIE IIPOLIECCHI IPOM3BOICTBA MATEPUAIIOB aBOopaTopHBIE XOJIE TEKYIIEro
mamepuanos I;;?;Efni}:oro Ha3HauCHIL, 3aHSATUS KOHTPOJIS }
PAsIUINGE0 - BBITIOJIHATD MCCIICOBAHMS M HCIIBITAHUS MaTEPHAJIOB U ToBLImeHHEIH ypoBeHE:
HA3HAYeHUs, T -IIPaKTUYECKOE
8bINOIHAMb P — IpUMEHEHHE
UCCTe008aHUS U - CIIOCOOHOCTBIO K CHCTEMAaTH3aluH ¥ 0000IIEHUTO TMOTy4EHHbIX 3HAHHH B
ucnvlmaHnuA pe3yJIbTaToOB pa60T],L mponecce NoAroTOBKHU K
Mamepuanos, 71a00paTOPHBIM,

u30enutl u npoyeccos
UX nPoU3800Ccmea,
obpabamuvigamsy,
AHATUZUPOBAMDL U
npeocmasismo
pe3yrbmamol
uccne0o8anuil.

HIIK-1.4. O6pabaTbIBacT, aHAIM3UPYET U MPEACTABIISICT
pE3yNbTaThl UCCIIEIOBAHUN B BUJIE OTUETOB.

3Hamb:

- OCHOBHBIE METO/II 00PabOTKHU pe3yIbTaTOB
HCCIICIOBAHUM;

ymembn:

- aHAJIM3UPOBATH PE3YIbTATHI HCIIBITAHUN;

e1aoemn:

- CITOCOOHOCTHRIO MPEACTABIIATH PE3YIbTATHl UCCIICIOBAHNI
B BUJIC OTYETOB - aHAJIU3UPOBATH PE3YJIBTATHI UCITBITAHUI,
e1aoemn:

- CITOCOOHOCTERIO MPEACTABIIATH PE3YIbTATHl UCCIIEIOBAHNI
B BHJIE OTUCTOB.

NPaKTUYECKUM |
KOHTPOJIbHBIM paboTam

**- Cokpartuenust GopM OLEHOYHBIX cpeacTB cM. B Tabmuue 2 OC




Tabauua 2
Ilepeuens oyenounvix cpeocme no oucyunaune « Pusuyeckas, KOAI0UOHAA XUMUA U OCHOBBL

Jdjiekmpoxumuu 6 npunmmeduam €xXHoJ102uu)»

HaumenoBanue [IpencraBnenue
OL[CHOYHOTO KpaTkas xapakTepucTiKa OlEeHOYHOTO OLIEHOYHOT'O CPEJICTBA B

0C CpelcTBa CpeacTBa ®OC

[TpomykT CaMOCTOSATEIILHON paboTHI
00yJaromerocsi, MNPeACTABISAIOMUNA  Cco00it
CPE/ICTBO MPOBEPKHM YMEHHH IPUMEHATH
MOJyYeHHbIE  3HAHUS A pEIIeHUs
Ortyer no MOCTaBJICHHOW  3aadyd IO  3apaHee
1 nabopaTopHOl  |ompeleneHHOH  MeToauke W Kpartkoe |DoHn 1abopaTopHBIX paboT
pabore (OJIP)  [m310KeHUe B MMUCbMEHHOM BH/JIC
MOJTy4EHHBIX pe3yabTaToB
DKCIIEPUMEHTAIBHOTO U TEOPETUYECKOTO
aHaIM3a oIpeziesIeHHOM yueOHO-
MCCIIEI0BATEIbCKOM TEMBI.

Merton,  aKTUBU3HUPYIOIIMI  IPOLIECC

Huckyccus oOyueHusi, H3y4eHHUS CIOXHOM Tembl, | Bompock! k maboparopHbiM
(019) TEOPETHUYECKOU WIM  NPAKTUYECKON pabotam

poOJIEMBI.

Cuctema CTaHJApTU3UPOBAHHBIX 3aJaHUH,
Tect M103BOJISIONIAS aBTOMaTHU3UPOBATh
(T) NpoLeAypy HW3MEpeHHs YPOBHS 3HAHUU W
YMEHHMM 00yJaroIerocs.

®doug TeCTOBBIX 3aJaHUI

Cpenctso KOHTpPOJIA YCBOEHUS
oOyJaronuMcs y4eOHOro Marepuana TIo
KonTponbHas paboTa pa3aenam AUCHUILTAHBI U IPOBEpKHU YMeHUH | KoMIIEeKT KOHTPOIbHBIX

(K/P) MPUMEHSATh  MOJIYYEHHBIE  3HAHUS  JJIs 3aJlaHUi 110 BapHaHTaM
pelIeHusT 3aja4 ONPENEJICHHOT0 THMa IO
TeMe WIN pa3zeny.

Cpenctso KOHTPOJIS YCBOEHUS
oOyyaromuMcsi y4eOHOro marepuana Io
DK3aMeH MACIIUTIINHE 51 [IPOBEPKU YMEHUH
) NPUMEHATh  TOJYYEHHbIE  3HaHUS A
pelIeHus] 3a/7a4 ONPENEJIEHHOTO THUIa II0
OTIpe/IeTIEHHBIM pa3JieNiaM AUCHUIUINHBL.

Komruiekt
3K3aMEHAI[HOHHBIX
OnIETOB

[Ipunoxenue 3

IHacnopT (poHAA OLIEHOYHBIX CPEACTB 0 AUCHUILIHHE
«Du3uueckasn, KOIIOUOHAA XUMUA U OCHOGDL INEKMPOXUMUU 6 HPUHMMEOUAMEXHOTIOZUU)

Kon HaumenoBanue
Koutpoanpyemsie pa3aesabl IMCHUILIAHBI KOHTPOJIMPYEeMOM OIIEHOYHOI'0
KOMIIETeHINU cpeacrsa

Ne

n/n




3-it cemecmp

1 | Pasnmen 1. Ocnoeévt xumuueckou K-1 2, OJIP, K/P, T, J1
mepMOOUHAMUKU

2 | Paznen 2. @azoevie pasnosecus u yuenue o K-1 2, OJIP, K/P, T, 1
pacmeopax

3 | Pasnen 3. Pacmeopwt 3n1ekmponumos IIK-1 2, OJIP, K/P, T, 1

4 | Paznen 4. Xumuueckan Kunemuka. K-1 2, 0JIP,K/P, T, I
Domoxumuueckue peakuyuu. Kamanus

4-11 cemecmp

3, OJIP,K/P, T, [

Paznen 1. /[lucnepcuvie cucmemut TIK-1
2 | Pasnen 2. @u3uueckas xumus nogepxHoOCMHbBIX K-1 2, 0JIP,K/P, T, I
AeneHuil
Paznen 3. Ceoticmea oucnepcuvix cucmem IIK-1 2, 0JIP,K/P, T, I
4 | Paznen 4. OmoenvHble Knaccvl OUCHEPCHBIX MK-1 2, OJIP, K/P, T, 1

cucmem

1. IlepeyeHb KOMIIETEHIIHI ¢ yKa3aHMeM 3TanoB X (POPMHUPOBAHUS B NMpolecce OCBOEHUSA
AUCHUILIHHBI. @OPMBI KOHTPOJIsA (POPMUPOBAHUS KOMIIETEHIIUI

JTansl
Komnerenuns Kox o DopmMa KOHTPOJIA (hopmupoBartis
dProcC (pa3aesnbl
JUCHUIIJINHBI)
Cnocobnocmb ucnonvsoeams Ha IIpomeXyTOYHBIH KOHTPOJIb:
NPpakmuxe 3HaHusi 00 OCHOGHbIX I[IK-1 | Ok3amMen

MUNAax Mamepuanos paiuiHoco
HA3HAYEHUsl, BLINOTIHAMD
UCCNE008AHUSL U UCTILIMAHUS
Mamepuanos, uzoeiull u
npoyeccos ux npou3eo0cmed,
obpabamuvieams, AHATUZUPOBAMb
U NPeoOCmasisimy pe3yibmanmbl
uccnedosanuil.

Tekymuii KOHTPOJIb!

Otuer o nabopatopHoit padbore;
0J1IaHKOBOE TECTHPOBAHUE;
KOHTpOJbHAst paboTa, TUCKYCCHSL.

Bce paznensl

2.Iloka3aTe I M KPUTEPUH OLEHUBAHUS KOMIETEHUUH NPU H3YyYEHHH JMCUHUIIUHBI,

OIMUCAHHUE KA OLICHUBAHUA

2.1. Kputepuu oLeHKH 0TBETa HA IK3aMeHe

(popmupoBanune komnerenumii ITK-1)

«S» (OTHH‘IHO): 06yqa10m1/117105{ ACMOHCTPUPYCT CUCTCMHBIC TCOPCTHUYCCKUC 3HAHUA,
BJIaACCT TCPMUHAMHU, ACIACT apryMCHTHUPOBAHHLIC BBIBOABLI U O606H1€HI/I${, IMPUBOJUT IIPUMCEPHI,
IIOKa3bIBACT CBO60,[[HO€ BJIaJICHHE MOHOJIOTHYECKOM PCYbIO U CIIOCOOHOCTh 6LICTpO pcarupoBaThb Ha

YTOYHSAIOINE BOIPOCHI,

Ha BBICOKOM YPOBHC 3HACT OCHOBHBIC NPOLCCCHI MPOU3BOJACTBA MATCPHUAIIOB PA3JIMIHOTO

HasHavyenus (I1K-1).




«4» (xopoo): oOydJarIIHUicsS JEMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIIAICET
TEPMHHAMH, JCNIAeT apTyMEHTHPOBAHHBIE BBIBOABI U 00OOIICHMS, IPUBOAUT MIPUMEPHI, TOKA3HIBACT
cBOOOZHOE BJIaJICHUE MOHOJIOTMYECKOM peubio, HO MPHU 3TOM JI€JaeT HECYIIECTBEHHbIE OLIMOKH,
KOTOpbIe OBICTPO HCIpPABISET CAMOCTOSITEABHO WJIM TIPU  HE3HAYUTEIBHOM KOPPEKIUU
IpernoaaBaresem;

XOpOLLIO 3HAET OCHOBHBIE IPOLIECCHI NPOU3BOJCTBA MAaTEPUAJIOB PA3IIMYHOTO HA3HAYEHUS
(TIK-1).

«3» (Y10BJIE€TBOPUTEIbHO): OOYUYAIONIUICS NEMOHCTPUPYET HErNIyOOKHE TEOpETHUYECKUE
3HAaHUA, NPOsBIsSET cinabo chOpPMUPOBAHHBIE HABBIKM aHajdW3a SBJICHUM U  MPOLECCOB,
HEJOCTAaTOYHOE YMEHHE JIeJIaTh apryMEHTUPOBAHHbIE BBIBOJIBI U IIPUBOJUTH IPUMEPHI, TOKA3BIBAET
HEJOCTAaTOYHO CBOOOJHOE BIIAJICHHE MOHOJIOTUYECKOW peYbl0, TEPMUHAMH, JIOTHYHOCTBIO H
MOCIIE0BATEIbHOCTRIO H3JI0XKEHHS, JETaeT OIIMOKH, KOTOpPHIE MOXET HCHPAaBUTh TOJBKO MpPH
KOPPEKIUHU MPENoiaBaTelieM;

Ha YIOBJIETBOPUTEILHOM YpPOBHE 3HAE€T OCHOBHBIE IMPOLIECCHI MPOM3BOACTBA MAaTEpPUAIIOB
pazinynoro Haznadenus (I1K-1).

«2» (Hey10BJEeTBOPHUTEIbHO): OOYYAIOUIUIICS JEMOHCTPUPYET HE3HAHUE TEOPETHUECKHUX
OCHOB TpeIMeTa, HE yMeEeT JeNiaTh apryMEHTHUPOBAHHBIC BBIBOAbI WU TPUBOJIUTH MPUMEPHI,
MOKAa3bIBaeT CJIadoe BIIAJICHUE MOHOJIOTMYECKON peublo, HE BIIAJCET TEPMUHAMHU, MPOSBISET
OTCYTCTBHE JIOTUYHOCTH M TOCJIEA0BATEILHOCTH U3JIOKECHHUSI, JIETAeT OIMTUOKH, KOTOPbIE HE MOXKET
UCIPABUTh JaXKe MPH KOPPEKLHHU MPENoaBaTesieM, OTKa3bIBae€TCsl OTBEYATh HA JOMOJHUTEIbHBIC
BOIIPOCHI;

HE 3HAeT OCHOBHBIE MPOIIECCHI IPOU3BOICTBA MaTepHaioB pa3nunoro HazHaueHus (ITK-1).

2.2. Kputepuu ouneHkH padoThl 00y4yaromierocss Ha Ja0opaTOpHbIX 3aHATHAX (O0TYET Mo
JabopaTopHbIM padoTam)
(popmupoBanue komnerenumii IK-1)

«5» (0TJINYHO): BBINOJHEHBI BCE JIabopaTopHbIe PadOTHI, MPEIyCMOTPEHHBIE TUIAHOM, U
HaIMCaHbI IO HUM OTYEThI; O0ydaromuiics 6€3 omuboK clienan HeoOX0UMbIE pacueThl U TPAMOTHO
Hamucal BbIBOJIBI K paboTam.

«4» (X0opouio): BBITIOJHEHBI Bce JabopaTopHble paOOThI, MPEAYCMOTPEHHBIE TUIAHOM, W
HAMUCaHbl M0 HUM OTYETHI; OOYYAIOIIMICA ¢ KOPPEKTUPYIOIIMMH 3aMEYaHHUSIMH TIPEroiaBaTess
cenan HeoOXoAMMbIE PacUyeThl U TPAaMOTHO Harmucall BRIBOJBI K paboTam

«3» (Yn0oBJIETBOPHUTEJIBHO): BBHIMOIHEHBI Bce J1ab0paToOpHble pabOThI, MPEAYCMOTPEHHBIC
MJIaHOM, W HAMMCaHBI 10 HUM OTYETHI; C 3aMEYaHHUSIMHU TPErojiaBaTeliss OOy4Yaroluics clemat
HEO0OXOUMbIE PacYeThl U HaMKcall BBIBOABI K paboTaMm.

«2» (Hey10BJIETBOPUTEJIBLHO). 00YUYAIOIIUIACSA HE BBIMOJHNI WM BBIMOJIHUI HEMPABUIBHO
nabopaTtopHble pabOTHI, MPEIyCMOTPEHHBbIE IUIAHOM; HE HAmUcal MO0 HUM OTYEeThl, HE CJenal
HEO0OXOMMBIEC PACUEThl M HE HAIMMCAJ BBIBOJIBI K paboTaMm.

2.3. Kputepuu oueHKH IMCKYCCHH
(popmupoBanue komnerenuuii IK-1)

«5» (oTnM4HO): oOyyarUUiCS IEMOHCTPUPYET CHUCTEMHBIE TEOPETUYECKUE 3HaHUS,
BJaJieeT TEPMUHAMH, JIEJIAeT apryMEHTHPOBAHHbIE BBIBOABI U 0000IIEHHs U OBICTPO pearupyer Ha
YTOYHSIOIITIE BOTIPOCHI.

«4» (xopoo): 00yJaroIUics IeMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIaJCeT
TEPMHUHAMH, JIeJIaeT apryMEHTHPOBAHHBIC BBIBOJIBI M OO0OOINEHHWS, HO TIPH O3TOM JIelaeT
HECYILIECTBEHHbIE  OIIMOKH, KOTOpbIe OBICTPO HCIPABISET CAMOCTOATENBHO WM  IpH
HE3HAYNTEIFHOW KOPPEKIIMU TPENoIaBaTeIIeM.

«3» (YI0BJIeTBOPUTEJIbHO): OOYYaIOUIMICS EMOHCTPUPYET HETIyOOKHE TEOpEeTHYECKHe
3HaHUS, HEIOCTAaTOYHOE yYMEHHWE JeNaTh apryMEHTHPOBAaHHBIC BBIBOJBI M TPHBOAWTH MPHMEPHI,
MOKa3bIBaeT HEJOCTATOYHO CBOOOJHOE BJIAJCHHE TEPMUHAMM, JENaeT OIIMOKH, KOTOPhIE MOXKET
UCTIPAaBUTH TOJBKO MPH KOPPEKIHH MPETIOIaBaATENIEM.



«2» (HeyI0BJIETBOPUTEIBHO0): OOYYAIOIIMICS JEMOHCTPUPYET HE3HAHHWE TEOPETHUYCCKUX
OCHOB IMpEeaAMCTa, HC YMCECT ACJIAaTh apryMCHTHUPOBAHHBIC BBIBOJbLI HC BJIAJACCT TCPMUHAMM, ACIACT
OIIMOKHU, KOTOPbIE HE MOXKET UCIIPABUTH J1aXe MPU KOPPEKIUH MPENo1aBaTeIIeM.

2.4. Kputepuu oueHKH 0J1aHKOBOI'0 TECTUPOBAHUS
(popmupoBanune komnerenumii ITK-1)

brnankoBoe TeCTHpOBAaHME OICHUBACTCSI B COOTBETCTBHM C MPOLEHTOM MPaBUIbHBIX
OTBETOB, IAHHBIX 00YYarOIUMCS Ha BOIIPOCHI TECTA.

CrangapTHasi 1IKalda COOTBETCTBUS PE3YJIbTaTOB TECTUPOBAHUS BHICTABIAEMON OaIbHON
OLICHKE:

— «OTJIMYHOY - CBbIIIE 85% MpaBUIbHBIX OTBETOB;

- «xopowo» - ot 70,1% 1o 85% npaBUIBHBIX OTBETOB;

- «YIOBJIETBOPUTEIBHO» - OT 55,1% 10 70% npaBUIIbHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYIOBIETBOPUTEIHHO)

PernaMeHT TecTUpOBaHMS BKIIOYAET:

— KOJIHYECTBO Bompoco — 20;

- POJOJKUTEILHOCTh TECTUPOBaHUS — 60 MUHYT;

«5» (OTJIMYHO): TECTUPYEMBIN JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHUE 3HAHUS, BIIAJIEET
TePMHHAMHU U 00J1a/1aeT ClIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOMPOCHI TECTA.

«4» (XOpOII0): TECTUPYEMBIii B LIEJIOM JIEMOHCTPUPYET CUCTEMHBIC TEOPETUUCCKUE 3HAHUS,
BJIa/ieeT OOJBIIMHCTBOM TEPMHHOB U 00JIaJjaeT COCOOHOCThIO OBICTPO pearupoBaTh Ha BOIMPOCHI
TecTa.

«3» (YnOBJIETBOPHUTEJBHO): CHCTEMHBIE TEOPETUYECKUE 3HAHUA Y TECTUPYEMOTo
OTCYTCTBYIOT, OH BJIaZIC€T HEKOTOPHIMU TEPMUHAMH M Ha BOIIPOCHI TECTa pearupyer JOCTaTOUYHO
MEJICHHO.

«2» (HeyI0BJIETBOPUTEJIbHO): CHUCTEMHBIE TEOPETUUYECKUE 3HAHUSA Yy TECTUPYEMOIO
OTCYTCTBYIOT, TEPMUHOJIOTHEN OH HE BJIaJIeeT U HAa BOIIPOCHI TECTa pearupyeT MeAJIEHHO.

2.5. Kputepun oneHKH KOHTPOJIbHOM padoThI
(popmupoBanue komnerenumii ITK-1)

KontponbHast paboTa BBINOMHSETCS IO BapHaHTaM M BKIIOYAaeT TPU 3aJaHus: JBa
TEOPETUUECKHUX BOIMPOCA MO U3y4YEHHOMY Marepuany u 3aaayy. KontponbHas paboTa olleHUBaeTCs
B COOTBETCTBHUH C ITPOLIEHTOM IIPaBUJIbHBIX OTBETOB.

- «OTJIMYHOY - CBbIIIE 85% MpaBUIbHBIX OTBETOB;

- «xoporto» - oT 70,1% no 85% npaBuiIbHBIX OTBETOB;

- «YAOBIETBOPUTENBHO» - OT 55,1% 10 70% mpaBUIBHBIX OTBETOB;

- oT 0 10 55% npaBUIBHBIX OTBETOB — «HEYAOBIETBOPUTEIBHO»

Kaxplii Bormpoc KOHTPOJIbHON padoThl OLlEHUBAeTCs Mo MATHOAUIbHOM mikane. HMtorosas
OIICHKA M0 KOHTPOJBbHOM paboTe BBICTABISIETCSA, UCXOMASl U3 CYMMBbI OallJIOB, IOJYyYEHHBIX 3a TPU
3a/laHusl.

«5» (IATH 6aI0B): 00YUAOLIHIACS IEMOHCTPUPYET CUCTEMHBIC TEOPETHUSCKHE 3HAHUS: Ha
TEOPETUYECKHI BOMPOC KOHTPOJIBHOM paboThl OTBEYAET IPaMOTHO M TOJHO, 33jJady pemiaer 0e3
OIIMOOK U ¢ HEOOXOJUMBIMHU MOSICHEHUSMHU.

«4» (uerpipe OGamna). oOyyaroUMiicss C HEOONBIIMMH HETOYHOCTSMH JIEMOHCTPHPYET
CUCTEMHbIE TEOPETHUYECKHE 3HAHUS: Ha TEOPETHUYECKUN BOIMPOC KOHTPOJIHHOW pabOThl OTBEYAET
IPaMOTHO U TOJIHO, 33Ja4y pemaer 6e3 rpyobIX OIUO0K U ¢ HEOOXOAMMBIMU MOSCHEHUSIMHU

«3» (TpHu 0aj1a): oOyyaroIuiics He JEMOHCTPHUPYET CUCTEMHBIX TEOPETUYCCKUE 3HAHUI:
Ha TEOPETHYECKUH BONPOC KOHTPOJIBHOM pabOThl OTBEYAET YAaCTMYHO M C CYIIECTBEHHBIMH
omunOKaMu, 3a7auy peliaeT ¢ CyIIeCTBEHHBIMU OIMOKaMH U HE J1aeT HEOOXOUMBIX MOSCHEHUH.

«2» (aBa 6ana): 00yJalOUIMICS HE UMEET CHCTEMHBIX TEOPETHUECKHE 3HAHUI: Ha BOIIPOC
KOHTPOJIbHOM pa0oThl OTBEYAET YACTUYHO M C TPyOBIMU OIIMOKaMH, 3ajjady pellaeT ¢ rpyobIMU
OLIMOKaMHU U HE 1aeT HeOOXOJMMbIX TOSCHEHHH.



«1» (oguH 0aji). OOyYarOUIMIiCS HE HMMEET CHCTEMHBIX TEOPETHYECKHWE 3HAHHM. Ha
TEOPETUIECKHI BOIIPOC KOHTPOJIBHOM pabOThI HE OTBEYALT, 3a/1a4y HE PEIIacT.

2.6. UToroBnlie noka3are/u 0a1JbHOI OLleHKH c()OPMUPOBAHHOCTH KOMIEeTEHIHH MO
JAUCHHILINHE B pa3pe3e 1eCKPUIITOPOB «3HATH/ yMeTh/ BJIA/IeTh»:

IToka3arean

Kpurepun onennBanus

2

3

4

5

HIIK-1.2. BpITONHIET UCCICNOBAHWS W HWCIBITAHUS MaTEPHAIOB, M3JCIMA W MPOIECCOB UX

MPOU3BOJACTBA.
3HATh: Ob6yuaromuiics OOyuaromuiics OOyuaromuiics ObyJaromuiics
OCHOBHBIC JEMOHCTPHUPYET JEeMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
— IIOJIHOE OTCYTCTBUE | HEIOJIHOE YaCTUYHOE MIOJTHOE
POW3BOZICTEA WIN HEJOCTAaTOYHOE | COOTBETCTBHE _ | cootseTcTBHE _ | cootseTcTBHE §
MaTepUATOB COOTBETCTBHE _ | CTeRyIOMNX 3HAHMI: | CTC/YIOWIMX SHAHUM: | CIIEAyIOUNX SHAHMI:
O — CJICAYIOIINX 3HAHH: | OCHOBHBIC MTPOIIECCHl | OCHOBHEIE MTPOIECCHl | OCHOBHBIE MTPOIECCHI
HASHAYCHILSL. OCHOBHBIE IIPOLIECCHI | MPOM3BOACTBA MIPOM3BOJCTBA MIPOU3BOJCTBA
MIPOM3BO/ICTBA MaTepHaoB MaTepuaIoB MaTepuaaoB
MaTepuaIoB pa3IuYHOrO pa3IuYHOrOo Pa3IMYHOTO
Pas3InIHOrOo Ha3HAYCHHUS. Ha3HAYCHHUS. Ha3HAYCHMSL.
HA3HAYCHUSL. HonyckaroTcst HomyckaroTcst CBob6oaHO
3HA4YUTCIIbHBIC HE3HAYUTCIbHBIC OIIepupyeT
OIIINOKH, OIINOKH, MPHOOPETEHHBIMU
MIPOSIBIICTCS HETOYHOCTH, 3HAaHUSMH.
HEJI0OCTaTOYHOCTh 3aTpyAHEHHS TIPU
3HaHUM, 110 Py AHAITUTUYECKUX
MOKa3aTeNen, onepanusx.
o0yJarouics
HUCIIBITBIBACT
3HAYUTEJIbHBIC
3aTpyIHEHHS IpU
OIIEpUPOBAHUH

3HAHUSAMU IIPU UX
IIEPEHOCE HA HOBBIE
CUTYALIMH.




yMeTh: OOyuaromuiics He Ob6yuaromuiics Obyuaromuiics OOyuarommuiics
BIIOMHSTE YMEST WM B JIE€MOHCTPUPYET JNE€MOHCTPUPYET JEMOHCTPUPYET
N —— HEI0CTaTOYHOM HETIOJIHOE YaCTUYHOE MIOJIHOE
HCTIBITAHHS CTETIEHH yMEEeT COOTBETCTBHE _ | cooTBeTcTBHE COOTBETCTBHE
MaTCPHATOB 1 BBINOJIHSATh CIEAYIOUX YMCHHUI | CIeRyOMuX CITeAYIOMIX
N UCCIICIOBAHUS U BBITOJIHATD YMEHUI: BBIOJIHATh | YMEHUH: BBINOJIHATD
WCIIBITAaHUS WCCIIEIOBAHUS U WCCIIEIOBAHUS U WCCJIEIOBAHUS U
MaTepuanoB U UCTIBITAHUS HCTIBITAHUS WCTIBITAHUS
W3ICIIHH. MaTepHaIOB U MaTepHaIOB U MaTepHajoB U
U3JEINN. u3aeaui. YMeHus n3nenuii. CBoOoIHO
JHomyckatoTtcst OCBOEHBI, HO onepupyeT
3HAYUTEJIbHBIC JOITyCKaIOTCs pUOOPETEHHBIMU
omuoKuy, HEe3HAYUTEIIbHbIE YMEHUSIMH,
MIPOSIBIISETCS omnoKHy, MPUMEHSET UX B
HEI0CTaTOYHOCTh HETOYHOCTH, CUTYyalusIx
YMEHUU, 1O Py 3aTpyAHECHUS U MOBBIILICHHON
ToKa3aTeneH, AHAJIUTUYECKHUX CJIOXHOCTH.
o0yyJarouiics oTepanusix,
UCTBITHIBAET IepeHoce yMEHUI
3HaYUTEIbHbIC Ha HOBBIE,
3aTpyJHEHUS [IPU HECTaHJIapTHBIE
OTIEPUPOBAHUU CUTYyaLluH.
YMEHUSIMH [IPU UX
IepeHoce Ha HOBbIE
CUTYaIUH.
BJIA/IETh: OObyuaromuiicst He OO6yuarommuiics OO6yuatomuiics OO0yyarommiics B
BJIaJeeT WU B BJIaz€eT YaCTUYHO BIIaJEET MIOJTHOM 00BeMe

Cr1ocoOHOCTBIO K
cucreMatTusanuvu u
000011IEHHIO
pe3yIbTaTOB
paboTHI.

HEJI0OCTaTOYHOM
CTEIIEHH BIaLeeT
CIIOCOOHOCTBIO K
cucreMatTusanuvu u
00001IEeHHIO
pe3yIIbTaTOB
paboTHI.

CITIOCOOHOCTBIO K
CHUCTEMATU3ALNN U
0000IIECHHIO
pe3yJbTaToB PabOThI
B HETIOJHOM 00BEME,
JIOTTYCKAIOTCS
3HAYUTCIIBHBIC
OIHNOKH,
MPOSIBIISCTCS
HEJI0OCTAaTOYHOCTh
BJIAACHHS HAaBBIKAMHU
o PsIy
nokasaTeliei,
OOyuaromuiics
HUCIIBITBIBACT
3HAYHUTEILHEIE
3aTPYJHEHUS IIPU
HpI/IMeHeHI/H/I
HAaBBIKOB B HOBBIX
CUTYaIUsIX.

CITIOCOOHOCTBIO K
CHCTEMATU3ALNH U
0000IIEHHIO
Pe3yJIbTaTOB
paboThI, HABBIKH
OCBOEHBI, HO
JIOITYCKalOTCS
HC3HAYUTCIIbHBIC
OIIIMOKHU,
HETOYHOCTH,
3aTPyIHEHUS IIPU
aHAJTUTUYECKUX
orepausix,
IIEPEHOCE YMEHUI
Ha HOBBIE,
HECTaHJAapPTHBIC
CUTYyallUH.

BIIaJIEET
CHOCOOHOCTBIO K
cHCTEMaTH3alMHU 1
000011IeHHIO
pe3yJIbTaTOB
paboThI, cBOOOTHO
MPUMEHSIET
MOJTyYCHHbBIE
HaBBIKHU B
CUTYaIUsIX
MOBBIIIIEHHOM
CJIO)KHOCTH.

HIIK-1.4. O6pabaThIBaeT, aHATU3UPYET U MPEACTABISAET PE3yJIbTaThl HCCIEIOBAHUIN B BHJIE OTYETOB




3HATh: OObyuaromuiics Ob6yuaromuiics Obyuaromuiics OOyuarommuiics
OCHOBHLIC JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
MeTObI MOJTHOE OTCYTCTBUE | HETIOJHOE YaCTUYHOE MOJTHOE
oGpaboTKu W HEJOCTAaTOYHOE | COOTBETCTBHE _ | coorsetcTBHE _ | cootsetcTBHE }
PE3YITHTATOB COOTBETCTBHE _ | CHICAYIOMINX 3HARMIL | CTC/YIOUIMX SHAHMUI: | CIICyIOLINX SHAHMI:
HCCITE OBAHHIA CIIeTyIOIINX 3HAHUN: | METOIBI 00pabOTKH | MeTOMbI 00paboTKM | MeTOabl 00paboTKH
SHAUCHILSL OCHOBHBIE METO/IBI pe3yabTaTOB pe3yabTaTOB pe3yIbTaTOB
00paboTKHn HCCJICIOBaHU. HCCJICIOBAHH. WCCJICIOBAHUM.
pe3yIbTaToOB JHormyckatoTest JormyckatoTest CBoboaHO
UCCIIeIOBaHUH. 3HAYUTENIbHBIC He3HAYUTEIIbHbIC orepupyet
omuoKHu, omnoKHy, nproOpeTeHHBIMU
TIPOSIBIISICTCSI HETOYHOCTH, 3HAHUSIMH.
HEJIOCTATOYHOCTh 3aTpyIHEHHS TIPU
3HaHWMH, 110 pAAY AHATTUTUIECKUX
MoKazareJeH, onepanusx.
oOyJaromuiics
UCTIBITHIBACT
3HA4YUTCIIbHBIC
3aTpyAHCHHS TPU
OIIEPUPOBAHUU
SHaHUAMMU IIPU UX
MepeHoce Ha HOBbIC
CUTYyaIlUH.
yMeThb: OO0yyaromuiics He OOyuaromutics OO0yuaromuiics OO0yyaroruiics
AHATH3MPORATS yMeEET UIIU B 5 JEMOHCTPUPYET JEMOHCTPUPYET JIIEMOHCTPUPYET
HEJI0OCTATOYHOM HETIOJTHOE YaCTUYHOE MOJTHOE
pe3yIIbTaThI
O CTCIICHH yMEEeT COOTBETCTBHE _ | cootserctene COOTBETCTBHE
aHaATM3UPOBAThH CIIEAYIOMIUX YMEHUH | CIEIYIOIIHX CIIEIYIOIINX
pe3ynbTaThl aHAJIU3UPOBATH YMEHUM: YMEHUI:
UCTIBITAHUH. pe3yIbTATHI aHaITM3UPOBAThH aHATM3HPOBAThH
HCIIBITaHUM. pe3yIbTaTh pe3yJIbTaThl
Honyckarorcs WCTIBITAHUM. HCTIBITAHUH.
3HAYUTEIbHBIE YMeHHsI OCBOEHBI, CBobOosHO
omKoKH, HO JIOIYCKaIOTCS orepupyeT
MPOABJIACTCA HE3HAYUTCIbHBIC HpHOGpeTeHHLIMI/I
HEJI0CTATOYHOCTh ook, YMCHUSIMH,
YMEHU, 10 pAAY HETOYHOCTH, MPUMEHSIET UX B
[IOKa3aTeNeH, 3aTPyIHEHUS IIPU CUTyaLUsIX
o0y4Jaronuics AHATTUTHIECKUX MOBBINIEHHOH
HCTIBITHIBACT orepausix, CJIO)KHOCTH.
3HAYUTEIIbHBIE IIEPEHOCE YMEHUI
3aTPYJHEHUS IIPU Ha HOBBIE,
OTIEPUPOBAHUH HECTaHJAapPTHBIC
YMCHUAMU IIPU UX CUTyaluu.

NEPEHOCEC Ha HOBBLIC
CUTYyaluu.




BJAJd€Th:

C11ocOOHOCTBIO
MIPEICTABIISTH
pe3ynbTaThl
HCCIIeOBAaHNUH B
BHJIE OTYETOB.

OO0yyarommuiics He
BJIaZICET WM B
HEJOCTATOYHOM
CTEIEHU BIAJCET
CIIOCOOHOCTBIO
MIPEICTABIISTH
pe3yIbTaThI
HCCIIEIOBAaHU B
BHJIE OTYETOB.

OO0yuaromuiics OO0yuarommuiics OO0yuaromuiics B
BIIaJieeT YACTHUYHO BJIAJIEET ITOJIHOM 00BEME
CITOCOOHOCTBIO CITOCOOHOCTHIO BIIaJIcET
MIPEICTaBIIATh MIPEICTaBIATh CITOCOOHOCTBIO
pe3yIbTATHI pE3yIbTATHI MPEICTABIISTh
HCCJIEIOBAaHUI B HCCJIEIOBAaHUN B pe3ynbTaThl
BHUJIE OTYETOB B BHJIE OTUETOB, HCCIIEIOBAHUII B
HETOJHOM 00BeME, HAaBBLIKH OCBOCHEI, BUJIE OTUYETOB,
JIOTTyCKAaIOTCS HO JIONYCKAIOTCS CcBOOOIHO
3HAYUTEILHEIC HE3HAYNTEILHBIE MPUMECHSICT
OIIINOKH, OIIIHOKH, MOJTyYCHHBIC
[IPOSIBIISCTCS HETOYHOCTH, HAaBBIKH B
HEIOCTATOYHOCTD 3aTpyAHEHHS TIPU CUTYAIIUAX
BIIAICHUS HABBIKAMHU | AHATUTUYECKUX MMOBBIIICHHOM
o PSIy orneparusx, CIIOKHOCTH.
MOKa3aTeNen, IepeHoCce YMEHUI

OO0yuaromuiics Ha HOBEIE,

HCIBITBIBAET HECTaHJIaPTHBIC

3HAYHTEILHEIE CUTYallUH.

3aTPYTHCHHS MTPU

MPUMECHECHUHU

HAaBBIKOB B HOBBIX

CUTYyaIUsX.

2.7. UToroBoe cOOTBETCTBHE DAJIbHOI HIKAJIBI OIIEHOK U YPOBHE# c(hOPMUPOBAHHOCTH
KOMIIeTeHIHi 0 JUCHUILINHE:

YpoBenb

KOMIICTCHINH

chopMHUPOBAHHOCTH

OneHka

TlosicHenue

Bricokuii

«5»
(oTmuHO)

TEOPETHUECKOE CO/ECP)KaHHE M NMPAKTUYECKHe HABBIKH I10
JUCLUIUIMHE OCBOECHBI ITOJTHOCTHIO;
BCE MPEIyCMOTPEHHBIE MPOrpaMMoil o0ydeHus ydeOHbIe
3aJIaHUs BBIMTOJIHEHBI HA BHICOKOM YPOBHE;

KOMIETEHIINN chOPMUPOBAHEI

Cpennuit

«4»
(xoporto)

TEOPETUYECKOE COIACPKAHUE M NMPAKTUYECKUE HABBIKH IO
JUCLUUIUIMHE OCBOEHBI MOJHOCTHIO;
BCE NPEAYCMOTPEHHBIC MPOrpaMMOM 00ydeHus: ydeOHbIC
3aJ]aHUA BBITOJHEHBI C HE3HAYUTEIbHBIMU 3aMEYaHUSIMU;
KOMIIETEHIINH B 11€JIOM C(hOPMUPOBAHBI

Y noBnerBopu-
TEJILHBIN

«3»

(YIOBIETBOPUTENHHO)

TEOPETUUECKOE COACPIKAHUE U MPAKTUUECKHE HABBIKH I10
JTUCIUITIINHE OCBOEHBI YaCTHUYHO, HO TIPOOEIIBI HE HOCST

CYIIECTBEHHOTO XapaKTepa;
OOJIBLIIMHCTBO NPEAYCMOTPEHHBIX IPOrPaMMOit 00yUeHus
yueOHBIX 33124 BHITOITHEHO, HO B HUX UMEIOTCS OIIMOKH;

KOMIIETEHIINY cQOPMUPOBAHBI YACTUIHO

HeynosnerBopu-
TEJNLHBIN

«2»

(HeyZOBIETBOPHUTEIHHO)

TEOPETUUECKOE COJEPIKaHHE W NMPAKTHYECKHE HAaBBIKH I10
JUCLUIUIMHE HE OCBOCHBI;

OOJIBIIMHCTBO TPETYCMOTPEHHBIX MPOrPaMMOit 00yUYeHust
yueOHBIX 3a/laHUi OO HE BBIIOIHEHO, JTUOO CONEPKHUT
rpyOsbie oMok,

JOTIOJIHUTENIbHAS ~ CcaMOCTOsITeNIbHAass ~ pabora  Haf
MaTepuajoM He MPHUBOJUT K KaKOMY-JIMOO 3HAYUMOMY
MOBBIILIEHUIO KAYeCTBA BBIIOIHEHHS y4eOHBIX 3aJaHNH;
KOMIIETEHIIMU HE CPOPMUPOBAHBI




3. Meroanueckue MaTepuajibl (TUNMOBbIE KOHTPOJIbHbIE 3aJaHusl), ONpeaessiiomme
npoueaypbl OIEHMBAHMS 3HAHMHA, YMeHMi, HABBIKOB W (MJH) ONBITA JAeATEJIbHOCTH,
XapaKTepUu3yWIIUX 3Tanbl ((OPMHUPOBAHUSA KOMIIETEHIUI

KonTposbHbie 3a1aH1s1, TPUMEHSIEMbIEC B paMKaX TEKYILEro U MPOMEXKYTOYHOIO KOHTPOJIS 110
JUCLHUIIMHE, HOCAT YHUBEPCAJIBHBIA XapakTep U MPEeAyCMAaTPUBAIOT BO3MOXKHOCTh KOMILJIEKCHOM
OIICHKH BCEero Habopa KoMIeTeHIUuH, mpeaycMoTpeHHbix OIl mo nucnurmimne.

3.1. Tekymmii KOHTPOJIb (0TUYET MO JIAGOPATOPHBIM PadOTAM H AUCKYCCHS)
(popmupoBanune komnerenumii ITK-1)

Temaruka ¥ METOJMYECKHUE YKA3aHHUS 110 BHITIOJIHEHHIO JIAOOPATOPHBIX PA0OT MO AUCHHUTIIIHHE
U3JI0KEHBI B y4eOHO-METOIUYECKOM ITOCOOmH 1o auciumuiuaae [1, 7].

3.2 Tekymuii KOHTPOJIb (KOHTPOJIbHASI patoTa)
(popmupoBanne komnerenumii ITK-1)

3-l cemecmp

IIpumepHbIe BONMPOCHI K NMCbMEHHOM KOHTPOJIbHOI padore Nel

1. Cucrema. M30nupoBaHHas, 3aKpbITast U OTKPHITasi CHCTEMBI.

®a3za. ['eTeporeHHast 1 TOMOr'€HHasi CHCTEMBI.

3. CBoiicTBa M mapaMeTphl CHCTEMBbl. DKCTEHCHBHBIE W WHTCHCHUBHBIC mapamerpbl. [lonsatue o
nporecce. Kiaccuduxanus nporeccos.

4. PaBHOBECHO€ M CTaI[MOHAPHOE COCTOSIHUS cucTeMbl. KBasucraruueckue (paBHOBECHBIE) U

o0paTuMble MPOLIECCHI.

Ternora u pa6ora. [IprHINT SKBUBaJICHTHOCTH TETIOTHI U paOOTHI.

HyneBoii 3aKk0H TepMOANHAMUKH.

TepmoauHaMuveckas mKaga TeMIepaTyphl.

Buytpennss sHeprus. [lepBblif 3aKk0H TepMOANHAMUKH.

Temnora U30XOPHOTO U U300apPHOTO MPOIECCOB. DHTAIBITHUS.

10. TernoBoit »pdexT xuMuyeckod peakuuu. Termiora oOpa3oBaHMS M TEIJIOTa CrOPAaHUs
BemecTBa. 3akoH I'ecca. CiencTus u3 3akoHa I 'ecca.

11. Temnoemkocth BemiectBa. CpenHsAs, WCTHHHAsA, yJeJIbHAas W MOJISIpHAs TEIUIOEMKOCTH.
TermoeMKOCTh IPY TOCTOSIHHOM 00BEMe M TIPH ITOCTOSIHHOM JIaBJICHUH.

12. 3aBucumocTsb TernoBoro g dexTa peakuu ot Temneparypsl. 3akoH Kupxrodda.

13. BTopoii 3aK0H TepMOANHAMHUKH. JDHTPOITHS.

14. Cratuctuyeckoe TOJIKOBAaHME BTOPOTO 3aKOHa TEPMOAMHAMUKU. YpaBHeHHe bonbliMaHa.
TepmoanHamuueckas BeposTHOCTh. [locTosiHHas bonsimana

15. TIloctynar Ilnanka. Pacuer sHTponuu.

16. Xapakrepuctuueckue QyHKIINH U €CTECTBCHHBIE IEPEMEHHEBIE.

17. Oueprust ['m66ca. Dneprus ['enpmromnpia.

18. YcnoBus caMOITPOU3BOIEHOTO MPOTEKAHUS TIPOIIECCOB M TEPMOJANHAMHYECKOTO PAaBHOBECHUS B
3akpeITOi cucreme npu V, T = const.

19. YcnoBus caMOITPOU3BOIEHOTO TPOTEKAHUS TPOIECCOB U TEPMOINHAMHUYECKOTO PABHOBECHS B
3aKpeITOM cucteMe nipu p, T = const.

20. 3aBucumocts 3Heprun ' n66¢ca u sHeprun ['enpMromibpia oT Temneparypsl. Y paBHenue [ u60ca-
I'enbmronsa.

no

©o~No O

IIpumepHBbIe BONIPOCHI K MMCbMEHHON KOHTPOJILHOM padoTe Ne2

1. OTkpbITBIE CUCTEMBI. XUMHUYECKUH TTOTCHITHAI.



©oNo kDN

[EEN
o

11.
12.
13.
14.
15.
16.

17.

18.

19.

20.
21.

WneanbHble pacTBOpbl. 3aKoH Payis.

[TonoxxuTenbHbIE U OTPULIATEIIbHBIE OTKJIOHEHUS OT 3aKoHa Pays.

WneanbHble peenbHo pa3daBieHHbIE pacTBOPLI. 3akoH 'eHpu.

Temneparypa KUNEHHs UA€ATBHBIX PAaCTBOPOB. DOYUTMOCKOIIHSL.

TemnepaTypa 3amep3aHus pacTBOPOB HeJleTyuux BelecTB. Kprockomnusi.

Ocmoc. OcMoTHYECKOE TaBJICHHUE U €0 pacyer.

®dazoBble peBpamenus. [Ipasmio da3 ['nbo6ca.

OOHOKOMITOHEHTHBIE cUCTEMBI. JlarpaMmbl COCTOSTHUSL OTHOKOMITOHEHTHBIX CUCTEM.

. YpaBnenue Knaysuyca-Knanelipona. Ero npumenenue kK juarpaMmMaM COCTOSIHUSA

OJIHOKOMIIOHEHTHBIX CHCTEM.

Juarpamma (pa3oBoro paBHOBeCHs KUAKHIA pacTBop — nap. Ilepsriii 3akon KoHoBasosa.
A3zeoTponHble pacTBopbsl. Bropoii 3akon Konosanosa.

Tepmuueckuit ananu3. Kpusble OXJ1axaeHUs.

JlarpaMmbl IJIaBKOCTH N30MOP(PHO-KPUCTAIIIU3YIOLINXCS CUCTEM.

JluarpaMmbl IUIABKOCTH HEU30MOP(PHO-KPUCTAIUIU3YIOIIHUXCS CUCTEM.

JlnarpaMMbl  paBHOBECHs OIPAHMYEHHO PACTBOPUMBIX JKHIAKOCTEH. TeopHs CHIIBHBIX
3neKkTpoiauToB. MoHHas cuna pactBopa. M3oToHnyeckuii KO3 pUIUEHT.

pH pacTtBopoB  CHJIBHBIX  3JEKTPOJIUTOB.  DJIEKTPOIPOBOAHOCTH  pacTBOpoB.  Poib
3JEKTPOIPOBOAHOCTH YBJIAXKHSAIOIIUX PACTBOPOB B IPUHTMEANATEXHOJIOTHH.

DneMEeHTapHbIE PEaKlUU M JIEMEHTapHbIE CTaJUU CIOKHBIX peakuuil. OCHOBHOI mocTynar
(dopManbHON KHHETUKU. AKTUBUPOBAHHBIA KOMILJIEKC.

OHTalbOUsl U SHTPONMs akTUBaLMM. [loHATHE O KHMHETHMKE paJuKaJbHOM IONIMMEpU3aluu
(OCHOBHBIE CTaJIMH MPOIECCa).

ITpuHuun mumuTupyromen craguu. [IpuHnun kBa3ucTannoOHapHOCTH.

Kunetuka rereporeHHplXx peakuud (IuQ@Py3uOHHOE TOPMOKEHHE, PAaBHOMOCTYIHAs
MOBEPXHOCTh, JINMUTUPYIOLIEE BELIECTBO). ['eTeporenHple XMMHYECKHE pEaKLMU B
IPUHTMEUATEXHOJIOT U,
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IIpumepHbIe BONPOCHI K NMCbMEHHOI KOHTPOJILHOM padoTte Nel

JlucriepcHble CUCTEMBI M X KOJIMUYECTBEHHBIE XapaKTEPUCTHKH.

[IpyMeHeHne AUCTIEPCHBIX CUCTEM B IPUHTMEIUATEXHOJIOTUH.

IIpupoaa NOBEPXHOCTHOM DHEPIUH.

IToBEpXHOCTHOE HATSKEHUE.

3aBHCHUMOCTb IIOBEPXHOCTHOTO HATSKEHUSI OT TEMIIEPATYPBI.

CamMonpou3BoJIbHBIE IPOIECCH] B TOBEPXHOCTHOM CIIOE.

KonnyecTBeHHbIE XapaKTEPUCTHKH aJICOPOLIUH.

Knaccudukanust aacopOuoHHsix mporeccoB. OcoOeHHOCTH (U3MUECKOM U XUMHUYECKON

aacopOuuu

9. 3aBHCHMOCTH TOBEPXHOCTHOTO HATSHKEHHUS OT MPHUPOIBI M KOHIIEHTPAIIMH PAcTBOPEHHOTO
BELIECTBA.

10. Yparuenwue agcopommu ['ud0ca.

11. TloBepxHOCcTHas akTUBHOCTG. [IpaBuio /[rokmo-TpayoGe.

12. Opuentanus monexyn [IAB B moBepxHOCTHOM clioe.

13. YpaBuenue LumkoBckoro.

14. Teopust MOHOMOJNEKYISIPHOU amcopOnu Jlenrmiopa.

15. OcobenHocTH agcopOImu ra3a Win napa Ha TBEpJOM aJcopOeHTe.

16. 3aBucuMOCTh aACcOpOIMM Ta3a OT €ro KOHIGHTPAluH (IaBJICHWS) TPU IOCTOSHHOU

TEMIIEPATYPE.

NN E



17.
18.
19.
20.
21.
22.

BOoo~NoGO~WONE

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

0.

Teopus monumoteKysipHoi agacopomuu [onsau.

Teopus nonumonekynsapHoit ancopouuu BOT (bpynaysp, Ommer, Temnep).

MornexkynsipHas aacopOLus U3 pacTBOPOB.

3aBUCUMOCTb MOJIEKYJIIPHOM aJicOpOLIMU OT paBHOBECHOM KOHIIEHTpaluu ajacopotusa (Cs).
BriusiHue Ha MOJIEKYJIIpHYIO aJICOPOLIMIO IPUPOBI PACTBOPUTEINS U a/ICOPOEHTA.

BiustHue Ha MOJIEKYJISIPHYIO aICOPOLIMIO IPUPO/IBI a/1ICOPOTHBA.

IIpumepHBbIe BONPOCHI K MUCbMEHHOH KOHTPOJIbHOI padore Ne2

CmaunBanue. YpasHenue IOnra.

[TonsiTre 06 aare3uu U KOre3uu.

[IpakTnueckoe 3HaYeHHE aAr€3UU U CMAauMBaHUs B IPUHTMEINATEXHOIOTHH.

Mertoap! osrydeHus JTHo(POOHBIX 30J1eH.

MeTo1bl OUHCTKH KOJUIOMJAHBIX PACTBOPOB.

DNEKTPOKUHETUYECKUE SIBICHUS B TUAPOPOOHBIX 30JIAX.

[Tytu obpazoBanus [13C.

CtpoeHune ABOWHOTO 3JEKTpHUUecKoro ciosi. CTpoeHue MUILEIUTbl JIH0(GOOHOTO 30715.
BnusiHue 351€KTpoIUTOB Ha BEIMUMHY J33Ta-MOTEHIMAA.

Bnusaue pH, koHUeHTpauuu 30Ji4, TEMIIEpaTypbl U IPUPOAbl TUCIEPCUOHHOW Cpeibl Ha
BEJIMYMHY J[33Ta-TIOTEHIMAA.

MonekynsipHO-KUHETHUECKHE CBOMCTBA KOJUIOMIHBIX PacTBOPOB (OPOYHOBCKOE JIBHIKEHUE,
i Qy3usi, OCMOTHIECKOE TaBICHUE).

CemumeHTanusi CycleH3Wi. YCIOBHS COOJIOACHHS 3aKOHOB CEAMMEHTAlUU (3aKOHOB
Crokca).

ArperatvuBHasi yCTOMYMBOCTb KOJUIOMIHBIX pacTBOpoB. Koarymnsuus.

[IpaBuina koaryssnuu.

Kuneruka koaryasnuu 3J€KTpOIUTAMH.

[TonsiTre 0 OBICTPOIl KOATYISAIUY.

[ToHsiTHE O MEVIEHHOM KOAryJIsSIUU.

@DaKTopbl yCTOHUMBOCTH JINOPOOHBIX 30J1EH.

Teopus ycroitunBoctu auo¢poonsix 3onei JJIDO (Hepsarun, Jlannay, @epseii, OBepOek).
Bubl koarynsnuu 3J€KTpOIUTaMH.

[ToHsiTHE O CTPYKTYPHUPOBAHHBIX AUCIIEPCHBIX cucTeMax. KoaryisiioHHbIE CTPYKTYPBI.
Tuxcotponus. Cunepesuc. Habyxanue.

[IpumeHeHue KiieeBbIX PaCTBOPOB B IPUHTMEIUATEXHOJIOTHH.

ITpumenenue ITAB 1t moaAroToBku GopM MIIOCKON MeyaTH B IPUHTMEIUATEXHOIOTHH.
[ToHsITHE O KOHIEHCAIIMOHHO-KPUCTANIN3AllMOHHBIX CTPYKTYpax.

3.3. IIpoMe:kyTOUYHBII KOHTPOJIb (BONIPOCHI K IK3aMeEHY)
(popmupoBanue komnerenuuii IK-1)

3-il cemecmp

1.
2.
3.

©ooNo O,

Cucrema. M30mmpoBaHHas, 3aKpbITast U OTKPBITAs] CHCTEMBI.

@a3za. ['eTeporeHHas 1 roMOreHHasi CHCTEMBI.

CBolicTBa M MapaMeTpsl CUCTEMBI. DKCTEHCUBHBIE U MHTEHCHBHBIE nTapameTpsl. [lonsaTHe o
nporecce. Knaccudukanus nporeccos.

PaBHOBecHOe U cTanMoHapHOE cOCTOsSHUS cucTeMbl. KBaszucraTtuueckue (paBHOBECHBIE) U
o0paTUMBbIE MPOLIECCHI.

Tennora u padota. [TpuHIINI SKBUBaJIEHTHOCTHU TEIUIOTHI M paOOTHI.

HyneBoii 3aK0OH TEpPMOIUHAMUKHU.

TepMmonnHaMuyeckas 1IKana TEMIEPaTyphbl.

BuytpeHnHss sHeprus. [lepBblil 3aK0H TEpMOINHAMUKH.

TemnnoTra M30XOpHOTO U U300apPHOTO MPOIECCOB. DHTAIBITHUS.



10.

11.

12.
13.
14.

15.
16.
17.
18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

38.

39.

40.
41.

N

TennoBori »hdexT xummueckor peaknuu. Teruiora oOpa3oBaHHMs W TEIUIOTA CTOpaHUS
BenlecTBa. 3akoH ['ecca. Crnencrus u3 3akoHa ['ecca.

Tennoemkocts BemiecTBa. CpenHsAs, UCTHUHHAS, yAEIbHAas M MOJIAPHAs TEIIOEMKOCTH.
TemnoeMKoCTh IpU OCTOSHHOM 00bEME U IIPU TOCTOSSHHOM JIaBJICHUH.

3aBUCUMOCTH Tem10Boro 3dexra peakunu ot Temneparypsl. 3akon Kupxrodda.

Bropoii 3ak0H TepMOAMHAMUKH. DHTPOIIHS.

CrarucTrueckoe TOJIKOBAHME BTOPOrO 3aKOHAa TEPMOAMHAMUKH. YpaBHeHHE borbiMana.
TepmoauHaMuueckast BeposaTHOCTh. [locTosiHHas bonbimana.

[Toctynat [1nanka. Pacuer sHTpoOnuu.

XapakTepuctTuieckue (pyHKIIMU U €CTECTBEHHBIEC IEPEMEHHBIE.

Oueprust [m66ca. Dueprus ['enpmromnpia.

YcnoBust caMONIPOXU3BOJIBHOTO POTEKAHUS IPOLIECCOB U TEPMOJIMHAMUYECKOTO PAaBHOBECHUS
B 3aKpbITON cucteme nipu V, T = const.

VYcnoBust caMONIPOU3BOJIBHOTO POTEKAHUS IPOLIECCOB U TEPMOJIMHAMUYECKOTO PAaBHOBECHUS
B 3aKpbITOM cucteme 1pu P, T = const.

3aBucumocTts sHeprun ['mb0ca u sHeprum ['enpbmronbia OT TeMmIepaTrypbl. YpaBHEHHE
I'n66ca-I"'enpMmronpua.

OTKpBITbIE CUCTEMBI. XUMUYECKHUM TOTEHIIUAI.

WneanbHble pacTBOpHI. 3aKkoH Payiis.

[TonoxxurenbHbIe U OTPULIATEIbHBIE OTKIIOHEHMS OT 3aKOHa Payis.

WneanbHble pesesbHO pa30aBiIeHHbIE pacTBOPBI. 3aKkoH ['eHpH.

TemmnepaTrypa KUIEHUS HI€AIbHBIX PaCTBOPOB. DOYIITMOCKOMNHS.

TemnepaTypa 3amep3aHusi pacCTBOPOB HeNeTyuux BeuecTB. Kpuockonus.

Ocmoc. OcMOTHYECKOE aBIEHHUE U €r0 pacyer.

dazoBeie npeBpamenus. [IpaBuino ¢a3 ['n60ca.

OAHOKOMITIOHEHTHBIE CUCTEMBI. JlarpaMMbl COCTOSIHUSI OJHOKOMIIOHEHTHBIX CUCTEM.
VYpasuenue Kiaysuyca-Knaneiipona. Ero npumeneHnne k qjuarpaMmam COCTOSIHUS
OJIHOKOMIIOHEHTHBIX CHCTEM.

Juarpamma (a30BOro paBHOBeCHs! KUAKHNA pacTBop — nap. [lepssiit 3akon KoHoBanoBa.
A3zeoTtponHele pacTBOpsl. Bropoii 3akon KonoBanosa.

Tepmuueckuit ananu3. Kpusble oXnaxaeHUs.

JlnarpamMmsbl TUIaBKOCTH N30MOP(HO-KPUCTATUIU3YIOLIUXCS CUCTEM.

JlnarpamMmbl TUIaBKOCTH HEM30MOP(HO-KPUCTATUIN3YIOLIUXCS CUCTEM.

JlmarpaMMbl paBHOBECHSI OTPAaHMYEHHO PACTBOPUMBIX KUAKOCTEH. Teopus CHIBHBIX
anexTpoauToB. MoHHas cua pactBopa. M3oToHnueckuit Ko GUimeHt.

pH pacTBOpOB CHJIBHBIX 3JEKTPOJIMTOB. JIEKTPOIPOBOAHOCTH PAacTBOpOB. Pounb
ANEKTPONPOBOHOCTH YBIAKHSIOIINX PACTBOPOB B MPUHTMEANATEXHOJIOTHH.
DneMeHTapHbIE PEaKLUU U 2JIEMEHTAPHBIE CTAUU CIOXKHBIX peakiuil. OCHOBHOM IOCTYJIaT
(hopMaIbHONM KUHETUKU. AKTUBUPOBAHHBIM KOMILIEKC.

OHTaNbIUs U SHTPOINHUS aKTUBaUUU. [IoHSATHE O KMHETHKE paJUKalIbHOU MOJIMMEPHU3ALINU
(OCHOBHBIE CTaJNH TIPOIIECCa).

[IpuHuun numuTupyromen craguu. [IpuHnun kBa3ucTallMOHAPHOCTH.

Kunetnka rereporeHHbIX peakuuii (AUPPY3MOHHOE TOPMOXKEHHE, PaBHOJIOCTYITHAs
MIOBEPXHOCTb, JINMUTUPYIOLIEE BEILIECTBO). I'ereporeHHbple XMMHUYECKHE pEaKLUU B
MPUHTMEIUATEXHOJIOTUH.

4-11 cemecmp

JlucniepcHble CHCTEMBI M X KOJIMYECTBEHHBIE XaPAKTEPUCTHKH.
IIpuMeHeHne qUCIIEPCHBIX CUCTEM B IIPUHTMEANATEXHOJIOTUN.
[Ipupoa NOBEPXHOCTHOM SHEPTUH.



O No gk

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

[ToBepXHOCTHOE HATSIKEHUE.

3aBHCHUMOCTb IIOBEPXHOCTHOT'O HATSKEHUSI OT TEMIIEPATYPBHI.

CamMonpoun3BOJIbHBIE IPOLECCHI B TIOBEPXHOCTHOM CJIOE.

KonnyecTBeHHBIE XapaKTEPUCTUKHU aJICOPOLIUH.

Knaccudukanus ancopOuuoHHBIX MpoueccoB. OcoOeHHOCTH (DU3MUECKON M XUMUYECKOU
aacopOuuu

3aBUCUMOCTh ITOBEPXHOCTHOIO HATSKEHHUS! OT IMPUPOAbl U KOHLUEHTPALMU PacTBOPEHHOTO
BELIECTBA.

VYpasuenue ancop6iuu ['m60ca.

[ToBepxHOCcTHas akTUBHOCTH. [IpaBmiio Jlrokio-Tpayoe.

Opuenranus Moisiekyn [IAB B moBepXHOCTHOM cllo€.

VYpaBuaenue llIunkosckoro.

Teopust MOHOMOJIEKYIIIpHOU ancopOumu JIeHrMropa.

OcoOenHocTy aacopOLMK ra3a UK Mapa Ha TBEpAOM aJicopOeHTe.

3aBUCUMOCTh AACOPOIMM Ta3a OT €ro KOHIEHTPAaUWH (JaBiC€HUs) TpPU TOCTOSHHOH
TeMIlepaType.

Teopus momumosekysipHoit aacopouuu [onsau.

Teopus nonumonexynsipHoit ancopounu BOT (bpynayap, Ommer, Temnep).

MonexymnsipHasi afcopOLus U3 pacTBOPOB.

3aBUCHUMOCTh MOJIEKYIIIPHOM acopOLIMU OT paBHOBECHOM KOHIIEHTpaIuu agcopotusa (Cs).
Biustnue Ha MOJIEKYIISIPHYIO aICOPOLIMIO TPUPOIBI PACTBOPUTENIS U aZICOPOCHTA.

BnusiHue Ha MOJIEKYJISIpHYIO aACOPOLIMIO IPUPOABI aICOPOTHBA.

CmauuBanue. Ypasuenue IOnra.

[TonsiTrie 06 aare3uu U KOre3uu.

[TpakTHueckoe 3HaYeHHE aAre3uu U CMauMBaHMsI B IPUHTMEINATEXHOIOTHH.

MeTop1 onyueHus TMo(hOoOHBIX 30J1€H.

MeTo/1bl 0UMCTKH KOJUIOUIHBIX PACTBOPOB.

DNEKTPOKUHETUYECKUE SIBICHUS B TUAPOPOOHBIX 30JI5X.

[Tytu obpazoBanus J12C.

Crpoenue JBOHHOTO 3ieKTpryeckoro ciosi. CTpoeHue MULEIIbl JINOPOOHOTO 307151.
BnusiHue 351eKTpoanTOB Ha BEIMUMHY J33Ta-MOTEHIHANA.

Bnusuue pH, koHUEeHTpanuu 30is, TeMIepaTypsl U IPUPOJABI IUCIEPCHOHHOW Cpelbl Ha
BEJIMUYMHY J33Ta-MOTEHIHAA.

MosnekynsipHO-KHHETHYECKHE CBOICTBAa KOJJIOMAHBIX PACTBOPOB (OpPOYHOBCKOE JIBUKEHHE,
b dy3us, 0CMOTHUECKOE 1aBIICHUE).

CenuMeHTalMs CyCNEH3MHA. YCIIOBHS COOJIIOJEHHUS 3aKOHOB CEAMMEHTAllUU (3aKOHOB
Crokca).

ArperatuBHasi yCTOHYMBOCTh KOJUIOUIHBIX pacTBOpoB. Koarymsmus.

[TpaBuia koaryssiuu.

KuHeTnka Koaryisiyuu 31€KTpOJIUTaMHU.

[TonsiTrie 0 OBICTPOI KOATYJISAINH.

IToHsATHE O MEUIEHHOM KOATyJISILUH.

®aKkTophl YCTONYUBOCTH JTHO(YOOHBIX 30J1€H.

Teopus ycroitunBocTH auohoOHbIX 301ei 1JIDPO (Hepsrun, Jlannay, depseit, OBepOek).
Buapl koarysasium 3JeKTpOIUTaMHU.

ITonsiTHe O CTPYKTYPUPOBaHHBIX IUCIEPCHBIX cucTeMax. KoarynsiMoHHbIE CTPYKTYpHI.
Tukcorponus. Cunepesuc. HaGyxanue.

ITpuMeHeHne KIIEEBBIX PaCTBOPOB B IPUHTMENATEXHOJIOTUH.

[Tpumenenue [TAB g noaroroBku Gpopm miaockoi neyatv B MPUHTMEIUATEXHOJIOTUH.
[ToHsiTHE O KOHIEHCAIIMOHHO-KPUCTAININ3ALMOHHBIX CTPYKTYpaX.

3.4 Texkymmii KOHTPOJIb (TeCTHI)
(popmupoBanune komnerenumii IK-1)



IPUMEPHI TECTOBBIX MATEPHUAJIOB
3-ul cemecmp

1. 3a0anue
[Tpu3HakoM paBHOBECHS CHCTEMBI IpH P, T=Const sBiisercs

P=const

AG<O0

AG=0

AH =0

T = const

2. 3a0anue
[Tpusnakom paBHOBecHs cucTeMsl Ipu V, T=const sBisercs

P=const

AG<O0
AG =0
AF =0

1T = const

3. 3a0anue
OtkpsiTas cuctema Oyner

00MEHUBATHCS PHEPTUEN U BELIECTBOM C OKPY’KAIOILIEH CPeIol U HE COXPAHATh IOCTOSIHHBIM
CBOI1 00beM

00MEHHMBATHCSA SHEPTHEH, HO HE BEUIECTBOM C OKpYXKAIOIIeH cpeon

00OMEHMBATHLCS BEILIECTBOM, HO HE SHEPTHUel ¢ OKpy»Katollel cpeaoi

COXpPaHSTh INOCTOSSHHBIM CBOM 00BEM, SHEPTHUIO U COCTaB

4. 3a0anue
Bo BHYTpEHHIOIO SHEPTHIO CHCTEMBI BKIFOYAETCs

NoTeHUUaJIbHas SHEPIrusa CUCTEMBI KakK IEJI0TO

KHHCTUYCCKAsd SHECPIrUs CUCTCMbI KaK IEJIOro

NOTCHIUAJIbHAA U KHHETUYCCKAA DHCPIrUu CUCTEMBI KaK LIEJI0r0

BCC BUJbI SHCPI'H, BKIIIOYasA HCU3BCCTHBIC, 3d UCKIIFOUCHUCM KUHETHYSCKOU U HOTGHHH&HBHOﬁ
SHEPTHUU CUCTEMBI KaK LCJIOro

SHEpPTrus, NepcaAanHasA CUCTEME B cbopMe TCIIJIOTHI U pa6OTBI

5. 3a0anue
TeroBoit 3¢ pexT XuMUUecKoi peakiiu npu P=CONSt paBeH U3MEHEHUIO

S (oHTpOMIHA)

G (sueprus ['u66ca)

F (oueprus ['enpmromnbua)
H (aaTanenus)

U (BHYTpEHHSS SHEPTHs)

6. 3a0anue
Tennooii 3pdexT XumMudeckoit peakiuu mpu V=CONSt paBeH U3MEHEHHUIO

S (oHTpOMIHNS)

G (sueprus ['u66ca)

F (oueprus ['enpmrosnbua)
H (aaTanenus)



U (BHYTpEHHSISI SHEPTHS)

7. 3a0anue

N3menenne AH xumuueckoi peakiuu onpeaesieTcst
Ha4yaJbHbIM COCTOSHUEM CUCTEMBI
Ha4yaJIbHbIM U KOHEYHBIM COCTOSIHUSMH CHCTEMBbI
KOHEYHBIM COCTOSIHUEM CHCTEMBI
MyTEM MEPEX0/1a U3 HAYAJIbHOI'O COCTOSIHUSL B KOHEYHOE

8. 3aoanue

N3menenne AU XMMHYECKOM peaKIMK ONPEICIsieTCs
HaYyaJIbHbIM COCTOSIHUEM CHUCTEMBI
KOHEYHBIM COCTOSIHUEM CHCTEMBI
Ha4yaJbHbIM U KOHEYHBIM COCTOSIHUSIMU CUCTEMBI
MyTEM MEPEX0/1a U3 HAYAJIbHOI'O COCTOSIHUSL B KOHEUHOE

9. 3aoanue
Cucrema, cocrosmas u3 Bogaoro pactsopa NaCl u tpéx kpucramioB NaCl, sBisercs
nByx(ha3Hou
TpéxdazHoii
4eThIpEX hazHOU
nsTH(a3HON

10. 3a0anue
Cucrema, cocTodias X TpEX KyCOYKOB JIbJIa, >KUKON BOJIBI U Ta3a, COAEPIKAIIEro BOASHON Hap,
SIBIISICTCS

TpéXxdazHou

yeTblIpEXxhasHon

naTudazHoin

mecTrudazHou

11. 3aoanue
XUMHYeCKUH MOTEHIMANl JAHHOTO KOMIIOHEHTa TpU ()a30BOM paBHOBECUU
pa3IuYeH BO BeeX (pa3ax B 3aBUCHMOCTH OT KOHIICHTPAIHU
pas3iryeH BO Bcex (hazax B 3aBUCHMOCTH OT TeMIIepaTyphl
pa3IUYeH BO BeeX (ha3ax B 3aBUCUMOCTH OT JIABJICHUS
OJIMHAKOB BO Bcex (hazax

12. 3a0anue

Uucno TepMOIMHAMUYECKHUX CTENeHeW CBOOO bl PABHOBECHOM 3aKPBITOM CUCTEMBI - 3TO
YHCJIO IaPaMETPOB COCTOSTHUS CUCTEMBI
YHUCJI0 KOMIIOHEHTOB CHCTEMBI
YKCII0 KOMIIOHEHTOB MUHYC 1
YHCJIO HE3aBUCUMBIX MTapaMETPOB COCTOSIHUSI CUCTEMBI, KOTOPHIM (B U3BECTHBIX Ipeieax)
MOYKHO TIpUJIaBaTh IPOU3BOJIbHBIE 3HAUEHHs 0€3 U3MEHEHHUs uncia a3

13. 3a0anue
Cornacno npaBuny (a3 ['m60ca, uncio creneHeil cB0O00 bl pABHOBECHOW 3aKPBITON CUCTEMBI, Ha
KOTOPYIO BJIMSIOT /1Ba BHEIIHUX (hakropa (p,T) paBHO

YHCITy KOMITOHEHTOB CHCTEMBI ILTIOC JIBa MHHYC 4HuCIo (a3

YUCITY KOMIIOHEHTOB CUCTEMbI MUHYC JIBA MUHYC YHCIO (a3

YHCITy KOMITOHEHTOB CHCTEMBI MUHYC JBa IIJTFOC YUCIO (a3

YUCITYy KOMIIOHEHTOB CUCTEMBI ILJTFOC JIBA IUTIOC YUCIIO (a3



14. 3aoanue
PaBHOBecHast OJHOKOMIIOHEHTHAs! CHCTEMa HE MOXKET CoepkaTh Ooiee
TpEX da3
IByX (a3
4eThIpEX ¢a3
nsaTH daz

15. 3aoanue
PaBHOBecHast IByXKOMIIOHEHTHAsI CUCTEMA HE MOXET CoJiepkKaTh Ooee
TpEX da3
IByX (a3
4eThIpEX a3
naTH daz

16. 3a0anue
XHMMHYCCKUH TOTEHIHAI - 3TO YacTHAs MPOM3BOAHAS N300apHO-HU30TEPMHUUECKOI0 IOTEHIIHMAA 110
Macce BEIIeCTBA IIPH MOCTOSHHBIX 3HAYCHHSIX

2.
V., T
V.5
P,

17. 3a0anue
XUMHYECKUH MOTSHIINAI - 3TO YaCTHAsl MPOU3BOAHAS M30XOPHO-U30TEPMHUUECKOTO MOTEHIIUAJIA IO
Macce BEIeCTBA MPHU MOCTOSIHHBIX 3HAUYCHUSIX

P, S
Ay
V. r
I

18. 3aoanue
Cucrema, COCTOSIIAS U3 ITUHKOBOH MIacTUHBI, BOAHOTO pactBopa HNO3, my3bIpbKOB Ta30BOi
cmecu NO; + N,O4 1 Bo3yxa HaJl pacTBOPOM, SIBIISICTCS

TpéxdazHoi

yeTbIpEX (ha3zHon

nsATH(a3HON

mecTudasHou

19. 3aoanue
KpuBas, 0TBeyaromas paBHOBECHIO TBEPIOE TEJIO <> KUIKOCTh, Ha (a30BOM JTuarpaMMe BOJIbI
umeer dp/dt < 0, moromy uto

Tpolece MIaBJIeHHs JIba YHI0TEPMUYECKUH

TIPOLIECC OTBEPICBAHUS KUKOM BOJIBI SK30TEPMUUECKHUH

TJIOTHOCTB JTh/a GOMBIIE TIOTHOCTH BOJIBI

TLIOTHOCTB JIbJIa MEHBIIIE TIOTHOCTH BOJIbI

4-11 cemecmp




1. 3aoanue

ABp030Jb — 3TO TUCTIEPCHAsE CUCTEMA, KOTOpast MpeICTaBIIseT co00i
CHUCTEMY X/T
CHCTEMY XK/K
cucTeMy T/
CHCTEMY T/K
CBOOOTHOTUCIIEPCHYIO CHCTEMY
TMO(PUIBHYIO CUCTEMY
CBSI3BHOJIUCIICPCHYIO CHCTEMY
110 OOHYIO CUCTEMY

2. 3a0anue

ITena — 3T0 AUCHEpCHAs CHCTEMA, KOTOpasi MPEACTaBIsIeT co00M
CHCTEMY X/T
CHUCTEMY K/K
cUCTEMY T/T
CUCTEMY T/K
CHCTEMY T/
CBOOOIHOIUCIIEPCHYIO CHCTEMY
JTNO(PUIBHYIO CUCTEMY
CBSI3HOAMCIIEPCHYIO CUCTEMY
nrno(oOHYIO CUCTEMY
KOJUIOHMTHO-TUCTIEPCHYIO CHCTEMY

3. 3a0anue

[Topormiku — 3TO TUCTIEPCHBIE CHCTEMBI, KOTOPBIE MPECTaBIsAET COO0H
CHCTEMBI X/T
CHCTEMBI 3K/5K
CHCTEMBI T/T
CHCTEMBI T/3K
CHUCTEMEI I'/3K
rpyOoaucCTIEpCHBIE CUCTEMBI
CBOOOHOIUCTICPCHBIC UITH CBSI3HOUCIICPCHBIE CHCTEMBI
TMO(UIBEHBIE CUCTEMBI
110 OoOHBIE CHCTEMBI
KOJUTOMTHO-TUCTIEPCHBIE CHUCTEMBI

4. 3a0anue

[TprurHOI BOZHUKHOBEHHUSI IOBEPXHOCTHBIX SBJICHUI Ha rpaHulle pa3jena (a3 sBisercs
M30BITOK CBOOOJHON TOBEPXHOCTHOW SHEPTUU
CHJIbHBIE MEKMOJIEKYJISIPHbIE B3aUMOJICHCTBUS BHYTPH (ha3bl
cialbble MEeXMOJIEKYJISIPHbIE B3aUMOJICHCTBUS BHYTPH (a3bl
pasin4re B MeXMOJIEKYJISIPHBIX B3aUMOJICHCTBUAX HA TpaHuUIle pa3zaena (a3
MUHUMAaJIbHOE Pa3inyKe B MEKMOJIEKYJIIPHBIX B3aUMOICHCTBUAX Ha IpaHULIe pa3zena ¢a3

5. 3a0anue

[ToBepxHOCTHOE HATSKEHUE HA TpaHuUlle pa3jena Gpa3 BOZHUKAET U3-3a
HECKOMIIEHCUPOBAHHOCTH CUJI Ha TpaHULe pasjena ¢a3
CHJIBHBIX MEXMOJIEKYJIIPHBIX B3aUMOAEUCTBUN BHYTPHU (azbl
HaJIN4¥sl CWJI OTTAJIKUBAHUS MEKy MOJIEKYJIaMU ITIOBEPXHOCTHOTO CJIOs
CI1a0bIX MEXMOJIEKYJISIPHBIX B3aUMOJIEUCTBUSAX BHYTPH (pa3bl
MUHUMAJIBHBIX Pa3IHunil B MEXKMOJICKYISIPHBIX B3aUMOJICHCTBUSAX HA TpaHUlle pazaena da3

6. 3aoanue



JlucriepcMOHHOE B3aMMOAECHCTBUE BO3MOKHO MEXIY
BCEMU MO.HGKyJIaMI/I
MOJISIPHBIMU MOJICKYJIAMH
npu 00pa30BaHUH BOJIOPOIHON CBA3U
MOJISIPHOM ¥ HEMOJIAPHON MOJIEKyJIaMHu
npu 00pa30BaHUH XUMUYECKOM CBSI3U

7. 3aoanue

OpueHTalMOHHOE B3aUMO/IEHCTBUE BO3MOXKHO MEXKTY
BCEMH MOJIEKYJIaMHU
MOJISIPHBIMU MOJIEKYJIAMU
HENOJIIPHBIMU MOJIEKYJIaMU
MOJISIPHOM M HENOJIIPHOM MOJIEKYyJIaMu
npu 00pa30BaHUH XUMUYECKOM CBSI3U

8. 3aoanue

NHayKumoHHOE B3aUMOIEMCTBHE BO3MOKHO MEXKITY
BCEMH MOJIEKYJIaMu
MOJISIPHBIMU MOJIEKYJIaMHU
HEMOJISIPHBIMUA MOJIEKYJIAMU
IIOJISIPHOM M HENOJIAPHOM MOJIEKYyJIaMu
pu 00pa30BaHUM XUMHUYECKON CBS3U

9. 3aoanue

Mesx 1y HETIOJISIPHBIMH aJICOPOSHTOM U ajicopOaToM npu Hu3ndecKkoi aacopOIuu AeUCTBYIOT
XUMUYECKHUE CUJIBI - TUCTIEPCUOHHOE U MHIYKIIMOHHOE B3aUMOJICHCTBHE
MOJICKYJISIPHBIE CHJIbl — OPUEHTAIMOHHOE B3aUMO/ICHCTBHE
MOJIEKYJIIPHBIE CHJIBI — MHAYKIIMOHHOE B3aUMOJICHCTBUE
MOJICKYJISIPHBIE CUJIBI - TUCIIEPCUOHHOE B3aUMO/ICHICTBHE
MOJIEKYJIIPHBIE K XUMHYECKHUE CHIIbI

10. 3a0anue

Me:x iy NOoIsIpHBIMH aICOPOEHTOM U ajicopbaToM npu (pusndeckoi aacopOLnu AEHCTBYIOT
XUMHUYECKHE CUIIBI - TUCIIEPCUOHHOE U MHAYKIIMOHHOE B3aNMOJIEHCTBHE
MOJIEKYJISIPHBIE CUJIbl — OPUEHTALMOHHOE B3aUMO/IEHCTBHE
MOJIEKYJISIPHBIE CHJIbI — MHYKIIMOHHOE B3aUMOJICHCTBHE
MOJIEKYJISIPHBIE CUJIBI - TUCIIEPCUOHHOE B3aUMO/ICIICTBHE

11. 3a0anue

C noBpllIEHUEM TEMIIEPATYpPhI BEIMUMHA PU3NYECKON aIcOpOLIMM YMEHbILIAETCS, T.K.
YBEJIUYMBACTCS TEIUIOTA a1cOpOLUU
YBEJIMYUBAETCS] CKOPOCTh aJIcCOPOLINU
YBEIUYHBACTCSI CKOPOCTh JIECOPOIIHH
YMEHBIIAETCS] CKOPOCTh afcOpOIIH
YMEHBIIAETCS] CKOPOCTh JECOPOIHH
TEeMIIEPATypPbI

12. 3a0anue

OcHOBHBIE NOJIO)KEHHS Teopruu JIeHrMropa
a/1copOIMsL TOTUMOJIEKYJIISIpHAs
azcopOrus pusnyeckas
aicopO1Ms UAET Ha SHEPreTUUYECKU OJTHOPOJHOM MOBEPXHOCTH
azcopOLys MOHOMOJIEKYJISIpHAS
ajicopO1Ms UAET Ha SHEPreTUYECKHU HEOJHOPOAHOM MOBEPXHOCTH



azIcopOIust XUMUYECKast
azcopOLus JOKaIM30BaHHAsS

13. 3a0anue

AncopOuust U3 BOJHBIX pAaCTBOPOB HA IPaHUIIE /T pU T=const UaeT B COOTBETCTBUH C MTPABUIOM
Hiokno-Tpay6e, ecinu pacTBOPEHHOE BEUIECTBO B PACTBOPE HAXOJIUTCS B BUJIE

HENOJIIPHBIX MOJIEKYJI

HEOPraHWYECKUX MOHOB

TUQGUITBHBIX MOJIEKYJT

MOJISIPHBIX MOJIEKYIT

14. 3a0anue

AncopO1usi pacTBOPEHHOTO BEIIECTBA HAa IOBEPXHOCTH TBEPAOTO acopOeHTa HauboIbIIast IPH
HaUMEHbIIIEeH Pa3HOCTU MOJISPHOCTEHN pacTBOPUTEINS U aacopOeHTa
3HAYUTEIBHON Pa3HOCTH MOJIIPHOCTEH PACTBOPEHHOT'O BEIIECTBA U afcopOeHTa
HaUMEHbIIEeH Pa3HOCTH MOJSPHOCTEN paCTBOPEHHOTO BEIIECTBA U aJIcOpOeHTa
3HAUUTENIBHON Pa3HOCTH MOJSIPHOCTEW PaCTBOPUTENS U aJIcOpOEHTa

15. 3a0anue

C pocrom 3apsijia HOHOB UX aJCOPOIMOHHAs CIIOCOOHOCTH
YBEIUYUBACTCSI
YMEHbIIAETCS
HE M3MECHSICTCS
HU3MEHSETCS DKCTPEMAIILHO
Ha X0/l 3aBUCHMOCTH BJIHMSET MPUPOIA aJICOPOCHTA

HDUMGD IK3AMEHAUUOHHbIX oulemos

A-11 cemecmp

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKH POCCUMCKOM ®EJEPAIIMA
(enepanbHoe rocyiapcTseHHOe ABTOHOMHOE 00pPa30BaTe/ibHOE YUpeKIeHHe
BbICIIET0 00pAa30BaHUsA
«MOCKOBCKHWM MOJUTEXHUYECKNA YHUBEPCUTET»

HNucruryT mourpaguyecKkux TeXHOJIOrui

Kadenpa «THHOBAIIMOHHBIE MAaTEPUATB] IPUHTMEIHAWHIYCTPHH

Huctunnmna  «®u3nyeckasi, KO/JIOMAHAST XUMHS W OCHOBBI  JJIEKTPOXMMHMH B
NPUHTMEANATEXHOJIOT U

Hanpasnenue 22.03.01 — MarepuanoBeJieHie U TEXHOJIOTHH MaTePHAIOB

Kypc 2, rpynma 221-741, hopma oOydeHHs ovHAs

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. JlucnepcHbie CUCTEMBI U UX KOJIMYECTBEHHBIC XapaKTEPUCTUKH.
2. CeaumeHTaIUsl CYCIICH3WI. YCJOBHUS COONIOACHUS 3aKOHOB CEIUMEHTAIMH
(3akonoB Ctokca).

3ajmaya 1.
1. M306pa3ute u30TepMbl aacopOLuu OyTaHOJa HAa AaKTUBUPOBAHHOM YIJIE B
xoopaunatax 1/I" = f(1/C) mnst nByx Temmeparyp, ecinu To> T.



Jla¥iTe HEOOXOIMMBIC TIOSICHECHUS K TpaduKy.
3ajmaua 2.

Hanumure ¢dopmyny MuLeIsl 3058 XjJopuaa cepeldpa, CTaOUIU3MPOBAHHOTO
pacTtBopoM xJsopunaa kanus. M3o0pasute rpaduk nagenus noteHuuana B J9C wu
OTIPEJICNINTE 3HAK J3€Ta-MOTeHIHAIA.

YTBepxkeHo Ha 3aceqannu Kadeapol « THHOBAIMOHHBIC MAaTEPUAITBI TPUHTMEANANH/TYCTPHIY

«» POTOKOIT Ne 3aB. kadeapoii /A.I1. KonapatoB /




