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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeassMu ocBOeHUsI AUCHUIIMHBI «KOTONIHAS XUMUS SBISETCS (OPMUPOBAHUE
y CTYACHTOB OCHOBHBIX IIOHSTHUH, 3HAHUM M HABBIKOB B OO0JACTH TEOPETHUYECKHUX OCHOB
TEPMOJMHAMHUKN TMOBEPXHOCTHBIX SIBJICHUH; YMCHHU BBIMONHITH HEOOXOJMMBIE PACUETHI
OCHOBHBIX CBOMCTB AMCIIEPCHBIX CHCTEM, (DPU3MKO-XMMHUYECKHUX XapPaKTEPUCTHUK MPOIIECCOB Ha
rpanune pasgena ¢a3; CrIocoOHOCTH AaHATU3UPOBATh MEXAHU3Mbl aJICOPOIIMOHHBIX U
JNEKTPOKUHETUYECKUX SIBICHUI; YMEHUH MHTEpPHpPETUPOBATh U TMPOBOJAUTH OOPabOTKY
pe3yJbTaTOB JKCIEPUMEHTA, Pa3BUTh HABBIKM HCIOJIB30BAHUS TEOPETHUYECKUX 3HAHUU s
peLIeHHs MTPAKTUYECKHX 33124 U (POPMUPOBATH HAYYHOE MBIIUICHHUE.

1.2. 3agaun ocBOeHHUA TUCHHUILINHDI:

-  W3Yy4UTh OCHOBHBIC CBOHCTBAa JUCHEPCHBIX CHCTEM, (DU3UKO-XUMHUYECCKHEC
XapaKTEPUCTUKH IMOBEPXHOCTHO-aKTHBHBIX BEIIECTB, ITapaMETPhl TOBEPXHOCTHBIX SIBJICHUH;

- PacCMOTPETh OCHOBHBIC TEOPUH M (DU3UKO-XMMHYECKHUE 3aKOHOMEPHOCTH MPOTEKAHMS
MPOIIECCOB aJICOPOIMKM Ha TPaHUIAX pasjieia XHUIAKOCTh — Ta3, TBEPAOE TEIO — JKHIKOCTD,
TBEPJI0€ TEJIO — Ia3;

- TIO3HAKOMUTHCS C TIOBEPXHOCTHBIMU SIBJICHUSIMU — QJIT€3HsI, KOTE3UsI, CMauuBaHUE U MX
MIPAKTUYCCKUM ITPUMCHCHHUEM;

- H3Yy4YUTHh CTPOCHUE JBOWHOTO JIEKTPHUUECKOTO CJIOS M MHIICIUTHI;

- paccMOTpEeTh OCHOBHBIC 3aKOHOMEPHOCTH TIPOTCKAaHWS HWOHHOW ancoponuu W
KOAryJsiiuu TU0(QOOHBIX TUCTIEPCHBIX CUCTEM;

- npuoOpecTH HaBBIKM pacyeTa MOJEKYISIPHO-KUHETHUECKUX, ONTHUYECKUX H
AIIEKTPUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM;

- JaTh TPEJCTaBICHHE O COBPEMEHHOM COCTOSIHUM W MYTSX pPa3BUTHUS KOJUIOMIHOMN
XUMHH, €€ POJIH B HAYKE U TEXHHKE;

- Ppa3BUTh CaMOCTOSITCIILHOCTh B TNPUOOPSTCHWM HAYYHBIX 3HAHUH W OMbBITA
AKCIIEPUMEHTAIbHON PadOTHI.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OBPA3BOBATEJBHOM ITPOI'PAMMBI

2.1. Yueonana aucuuminna «KoJsutomaHas XuMusa» BKIIOYEHA B OJOK AUCIUAILUINH
BapHATUBHOW YacTH (JUCHMILIUHBI MO BBIOOPY) 0OpazoBaTeNnbHOW mporpammbl. JluciurivHa
peanusyercsi B coorBercTBUM ¢ TpeboBanusmu PI'OC, OII BO u VII, mo naHHOMy
HaIpaBJIEHUIO MOATOTOBKH.

JlucuumnianHa OCHOBBIBAETCS Ha O0a30BBIX 3HAHUAX, MOJYYCHHBIX CTYJACHTAMH TIPH
M3y4eHUN NUCHHUIUIMH «MatemaTtuka», «O0mas u HeopraHudeckas XuMus», «OpraHudeckas
XUMUS», «AHATUTHYECKAass XUMUS W (U3UKO-XMMHYECKHE METONbI aHaiuzay, «Dusndeckas
XUMUS», TJIe OHU MPUOOPETAIOT HEOOXOAMMBbIC 3HAHUS IO OCHOBHBIM MaT€MaTUYECKUM MPUEeMaM
pacyeToB, CTPOCHHUIO BEIIECTB U CBOWCTBAM OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OpPTaHWYECKUX COCJUHEHH, OCHOBHBIM (DU3UKO-XMMHUYECKHM METOJIaM aHalli3a BEeIIeCTB,
OCHOBaM TEPMOJUHAMUKHU U XUMHUUYECKOU KUHETUKH.

J171s1 yCBOGHUS TUCUUIUTMHBI CTYIEHT J0JKEH:

- 3Hath TmpaBuia audPepeHIUpPOBaHUS, HMHTETPUPOBAHUS, JIOTapU(DMHUPOBAHUS,
OCHOBHBIE KJIaCChl HEOPTaHWYECKUX U OPraHMYEeCKHX COCIUHEHMIl, UX CBOMCTBA U CTPOCHUE;
CMBICT XMUMHUYECKUX (OpMYJ, CUMBOJIOB, HHJIEKCOB, KOAX(G(GUIMEHTOB U MpaBuUiia MPOTEKaHUs
JJIEeMEHTApPHBIX XHMMHUYECKUX pEeaklui; OCHOBBI METOJOB aHaju3a BEUIECTB; OCHOBHBIE
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TEPMOJIMHAMHUYECKUE COOTHOLIEHHUS (U3NYECKOH XHUMHUH, IOHSITHE CKOPOCTH XHMHYECKUX
peaxkuuii 1 HalpaBI€HHOCTH XUMUYECKHUX IIPOLIECCOB;

- ymeTh auddepeHunpoBaTh U UHTETPUPOBATh YPaBHEHHUS, IPOBOAUTH MaTeMaTHYECKHE
npeoOpa3oBaHusl ypaBHEHMI, TrpadUiyecku aHAIU3UPOBATH MATEMAaTUYECKHUE 3aBHCHMOCTH;
ONpeneNaTh KJacC OpPraHUYeCKUX COCIUHEHUH, H300pakaTb CTPYKTypHBIE (OPMYIIbI
KapOOHOBBIX KHUCIIOT, CIIUPTOB, aMUHOKHCJIOT, JIMIIMJIOB, 3alIMChIBaTh YPABHEHUS XUMHUYECKUX
peaKkuMii; MOJb30BATHCS XUMHUECKUMH PEAKTHBAMH, XMMHUYECKOM IMOCYAOH M XMMHUYECKUM
000pyOBaHUEM; TPUMEHATH 3aKOHbl TEPMOJUHAMUKH, BBIUUCIATH XapaKTEPUCTUUECKUE
TepMOJMHAMUUYECKUEe (YHKLIMH, 3alUChiBaTh OCHOBHbIE KHHETUYECKHE COOTHOILCHMUS;
II0JIB30BAThCs CIIPABOYHOM JIMTEPATYPOH;

- BJaAeTh METOJAMHU MaTEMaTUYEeCKOro amnmnapara, CTaTUCTUYECKUMH METOJaMU
00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX; XUMHUUECKOW TEPMUHOJIOTHEH, OCHOBHBIMHU 3aKOHAMH
o0mield ¥ HEOPraHMYecKOW XHMHHM, OPTraHMYeCKOW XHMHH; OCHOBaMH (DHU3MKO-XUMHUYECKUX
METOZI0OB aHajM3a BEIIECTB; OCHOBHBIMM 3aKOHAaMU (U3UYECKOM XMMHHM, HaBBIKAMU
UCIIOJIb30BAaHUS M @HAJIN3a OCHOBHBIX TEPMOJMHAMUYECKHUX COOTHOLICHUH.

HucuuruinHa «KonmonaHas XuMusy sBJSIeTCS OCHOBOINOJIAraroIei A u3ydeHus psja
oO0IIeHayYHbIX U CHEIMATbHBIX JUCLHUIUIMH, CBSI3aHHBIX C XUMHUEH, I71€ UCIIONIb3YIOTCS 3HAHMS,
YMEHMSI U HaBBIKHM, NOJIyYEHHBIE CTYJEHTaMH IPU HU3YYEHHM KOJUIOMJHON XUMHUH, pEleHUs
pacueTHBIX 3ama4, U Cc()OpPMHUpOBAaHHBIE KOMIICTEHIIMHM B OINPEIEICHUH BO3MOXKHOCTH,
0COOEHHOCTEH U MapamMeTpoB NMPOTEKaHUs PU3UKO-XUMUYECKUX MTPOLIECCOB.

3HaHMS, YMEHUS M HaBbIKU, IOJIYYEHHbIE Y4YallUMCS MpPU H3YYEHUHU AUCLUILIMHBI
«Konnougnast xumus», OyyT HEOOXOIUMBI JUIl OCBOECHHUS IMOCIEAYIOIINUX KypcoB 0a30BOTO U
npoecCHOHATBHOrO MHKIA — «DPU3UKO-XMMHUYECKHE METObl HCCIEOBAHUS METAIOB U
CIu1aBoB», «O00Opy/lOBaHME W OCHOBBI IMOJYYEHHUS XUMHUECKHUX MaTepHalioBy», a TaKxke IpH
HOJTrOTOBKE, BBIMOJIHEHUH M 3allUTe KYPCOBBIX M BBIMYCKHON KBaJU(pHUKAIIMOHHON paboT, Mpu
pEeLIeHUH HayYHO-MCCIIeI0BATENIbCKUX 3a/1a4 B OyayIiell mpo(ecCuoHanbHOM e TeTbHOCTH.

CBsi3p JaHHOW JUCHUIUIMHBI CO CIieHuanu3aluel o0ydyarolierocs peaausyercs IMpu
pacCMOTPEHHM B XHMHUYECKUX M XUMHUKO-TEXHOJOTMYECKMX IPOU3BOJCTBAX  (PU3UKO-
XUMHUYECKHX MPOLIECCOB, TPOTEKAIOIINX HAa IPaHULIe pa3zaena a3, CBOICTB AUCIIEPCHBIX CUCTEM,
METOJIOB MCCIIEI0BAHUS U aHAJIN3a MOBEPXHOCTHBIX SIBJICHUM.

OCOOECHHOCTBIO JTUCUMILIMHBI  SIBISIETCS NPOBEJCHHE JAabOpaTOpPHBIX paboOT, dTO
MO3BOJISIET MPUOOPECTU CTYAEHTaM YMEHHs paboTaTh C XUMHUECKUMH peareHTaMu, MOCyJIod U
npubopaMu, OCYHIECTBIATh XMMHUYECKHH, (U3UKO-XMMHMUYECKHH SKCHEPUMEHTHl U TPOBOJHUTH
NEepBUYHbIE HayuyHble HcclefoBaHus. B mabopaTopHble pabOThl BBEICHBI 3JIEMEHTHI,
MOBBILIAIOIINE HHTEPEC CTYJEHTOB K HUM U UX MTO3HABATEJIbHYIO aKTUBHOCTb.

K aktuBHBIM MeTonaM oOOyueHHUsT OTHOCHTCA cJada IHCbMEHHOTO OT4YeTa I0
nabopaTopHoii pabotre B ¢dopme OOCYXIECHHS, IOCKOJBKY Takas paldoTa IIpeanosiaract
BBIMIOJTHEHHE TBOPYECKHUX 3aJaHui U 3a7ad. CTyleHT BCTyMaeT B AMAJIOT C MPENoJaBaTelieM B
X0J1e 00CYX/IeHUS pe3yabTaTOB SKCIIEPUMEHTA, €0 aHaJIn3a U OCHOBHBIX BOIPOCOB OT/AEIbHBIX
TEM JAUCLHUIIINHBIL.

Pabouas mporpamma mucturinHbl «KosmongHash XUMHS» Ui MHBAJIMIOB W JIUI C
OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbsSI pa3zpalOaThIBacTCs HHAWBUAYAIBHO C Y4YETOM
0COOEHHOCTEH MCUXO(PU3MUECKOr0 pPa3BUTUS, WHAMBHYalIbHBIX BO3MOKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX O0YUaIOIIUXCSL.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS JUCHUATLTAHBI (MOY.JIST)

[Tpouecc u3yueHus: AMCUUIIIHHBI (MOAYs) «KommoniHas XuMush» HapaBjieH Ha:

- (hopMHpOBaHKE AIIEMEHTOB Ccieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HanpaBlIeHUIO MOAroToBKHU (cnenuanbHocTh) 18.03.01 « XumMudeckas: TEXHOIOTUS:

a) oomenpodeccuonansubix (OI1K): OIIK-1, 3, [TICK-1.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus Komnemenyuii OUCYUNTUHAMU

Maremaruka
(b1.B.8)

WmxenepHas rpaduxa
(1.5.10)

Ddusnueckas XUMHUA
(51.5.15)

DIIEKTPOTEXHUKA W
MIPOMBINIICHHAA
3IIEKTPOHHUKA
(51.5.17)

OO1rast xuMu9IecKas
texHosorusi (61.5.18)

XHUMHS DJIEMEHTOB

(51.B.OJL.1)

Ilpuknannas
MeXaHHuKa

(B1.B.0J1.3)

Bsenenue B
CHENUAIBHOCTD
(b1.B.OJ1.5)

XHAMHYECKUE
peaKToOphI
(b1.B.OJ1.6)

Koanongnasa xumus
(51.B./1B.3.1)

dusnueckass XUMHUs
TTOBEPXHOCTHBIX
SIBIICHUH

(51.B.J[B.3.2)

IlogroroBka k
MPOIEAYPE 3alUTHI U
3amra BKP (B3./1.1)

OIIK-3

OOmas u
HEopraHuuecKast
XUMUS

(51.5.13)

Opranudeckast XUMus
(b1.B.14)

MaTepI/IaHOBe[[eHI/Ie 158
3alTa OT KOPppPO3nuu
(51.5.19)

Xumus 3JICMECHTOB
(B1.B.OJL.1)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

.HaKOKpaCO‘-IHLIe
TOKPBITUA
(51.B.0J1.7)

TeopeTnueckas
3IEKTPOXUMHUS
(b1.B.0O/1.8)

Koppo3us u 3amura
metawios (B1.B.0/1.9)

DNEKTPOXUMHUUECKHE
TEXHOJIOTUHN

(51.B.0J1.10)

AHanuTHueckas
Xumust 1 puzuko-
XMMHUUYECKHE METOIbI
aHanM3a
(b1.B.JIB.2.1)

AHamuTndeckas
xumus (b1.B.JIB.2.2)

Koanonagnasa xumus
(51.B.1B.3.1)

dusnueckass XUuMHUs
MIOBEPXHOCTHBIX
SIBJICHHAM

(B1.B.JIB.3.2)

IToxroroBska k
MIPOIeType 3aIUTHI ’
samuta BKP (B3./1.1)

IICK-1

Owusuka (b1.5.9)

OOmias u
HEOpTraHMYeCcKast
XUMHS

(b1.5.13)

Opranudeckast XuMus
(b1.b.14)

dusznueckas XuMusg
(B1.B.15)

XHUMHS DIEMEHTOB

(51.B.OJL.1)

Teoperuueckas
3JIEKTPOXUMHUS
(b1.B.O/1.8)

DU3UKO-XUMUUYECKHUE
METOAbI UCCIICAOBAHUA
MCETaAJIJIOB U CIIJIaBOB
(B1B.OJL.11)

Oprannyeckas XUMUs
I1(B1.B.JIB.1.1)

OCHOBBI OMOXHUMHUM
(b1.B.AB.1.2)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Amnanutryeckas
Xumust 1 puzuko-
XUMHUYECKHE METOIbI
aHajau3a
(b1.B.AB.2.1)

AHanmutnueckas
xumus (B1.B.JIB.2.2)

KOJ’IJIOHIIH&H XUMUA
(B1.B.JIB.3.1)

dusnueckass XuMus
MIOBEPXHOCTHBIX
SIBJIICHHAM

(B1.B.JIB.3.2)

Xumuaeckas
TEXHOJIOTUS
TIPUPOIHBIX
SHEPrOHOCHUTEIICH

(OTJL1)

HayuHo-
HCCIIeI0BATEIbCKAs
pabora (b2.11.2)

IlogroToBka K
MPOLEAYPE 3alUThI U
3amra BKP (B3./1.1)




IHEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa n OueHo4YHbIE CPEICTBA
HAaNMEHOBaHHe IInanupyemsle pe3yJibTaThl 00y4eHHs MO0 JHCHHUILIMHE Texymero | IIpomexyTouHoii
KOMIICTCHIIUU KOHTPOJIA arTrecranmuu
3HATH: K
OHTPOJILHBIC
OIIK-1. - OCHOBHBIC TCOPCTHICCKUEC P
CnocoGHOCTD U TIOJIOKEHHST KOJUTOUTHON XHUMHUH; BOIPOCHI K
TOTOBHOCTBIO - OCHOBHBIE TIOHSTHS U BJIAETH: ﬂagOPaTOp HBIM
. ; TaMm.
HCIIOIB30BATH COOTHOLICHHST TEPMOIMHAMHUKH YMETB: OCHOBHBIMHU 3aKOHAMH Pa3/IeoB paooTta Bonpocst s
OCHOBHEIE 3aKOHEI MOBEPXHOCTHBIX SIBJICHUIA; - IPOBOJIUTH PACUETHI C KOJUIOMIHOM XHUMHH, HETOCTHBIM KonTponbHbie CTHOLO
- TIOHATHSA AUCIIEPCHBIX CUCTEM, HCIOJIB30BAHUEM OCHOBHBIX NPEJCTABICHUEM O TIPOLIeccax Ha BOTIPOCHI IIPH y
€CTECTBEHHOHAYYHBIX - cobece0BaHHS Ha

MOBEPXHOCTHOTO HATSKEHHUS, COOTHOIICHHUH TePMOIMHAMUKH 1 MOBEPXHOCTH U SBIICHUSAX, HpOBENIeHUH

JUCLHUILINH B . . o 3a4eTe C OIEHKOM

. | 36BITOYHON MOBEPXHOCTHON MOBEPXHOCTHBIX ABJIEHHI MPOMCXOMIAIIMX B PA3IMUHBIX cobeceioBanumii
POHECCHOHANBHOI sHeprun ['n66ca, agcopbumu u JCIIEPCHBIX CHCTEMAX 110 TeMaM
AEATCIIBHOCTH aBTOAICOPOIINH, TTOBEPXHOCTHO-
. JIEKITMOHHBIX
AKTUBHBIX BEIIECTB, ABOMHOIO N
3aHATUN

DJICKTPUYECKOIO CJI0A




Koa n OueHo4YHbIE CPEACTBA
HaNMEHOBaHHe IInanupyemMsble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE Tekymero | IIpomexkyrouHou
KOMIICTCHIIMU KOHTPOJIA arrecralnmumu
3HATD:
- OCHOBHBIE 3aKOHOMEPHOCTHU
MPOLECCOB ancopOIMH Ha TpaHHUIaxX
JKUAKHUM pacTBOp — ras, TBEpA0E
TeJNo — ra3, HOHHOHU aacopOuuy;
- OCHOBHBIE TIOJIO’KEHHS TEOPUH
OIIK-3. MOHOMOJIEKYJIAPHOI agcopOuuu
yIip Y
T'oToBHOCTHL I'u66ca u Jlenrmropa, BIIAJETD:
HUCIIOJIb30BATh 3HAHUA | OJMMOJIEKYIISPHOI un - METOJaMH U3MEPCHHUS
OJIMMOJIEKYJIIPHOH ancopOrt eToja 3Mepe KoHTposbHbie
O CTPOCHUH BOT, Teopuu LlTepHa; TOBEPXHOCTHOT'O HATSXKEHMUS, BOIPOCHL K
BEILIECTBA, IPUPOJIE - ypaBHEHHE aJICOPOLIMH U H30TEPMBI VYMETD: KpaeBoro yriia, BeIMINHBI a1copOIun p
i ancopbuun I'n66 : i 71a00paTOPHBIM
XUMHUCCKOI CBSI3U B ncop6mmu ['nb66ca, nzorepmy Y YIETbHOW NOBEPXHOCTH,
- IPOBOJUTH PacUCThl OCHOBHBIX . aGoTam
ancopouun ['nb6ca, ypaBHeHHE KPUTHYECKOH KOHLICHTPALUH p .
Pa3JIMYHBIX KJIaccax XapaKTEePUCTUK AUCIIEPCHBIX CUCTEM, K
U30TepMBI aacopOuun JIeHrMiopa, MUIIETI000pa30BaHHUs, OHTPOJIbHBIE
XUMHUYECKUX OIIPENEeNsATh OCHOBHBIE (PU3UKO-
N UX IpUMEHEHHE; JJIEKTPOKMHETUYECKOTO TIOTEHNINANA; | BOIPOCHI IIpU
COCQUHEHUM 1A XUMUYECKUE XapaKTEPUCTUKU
" - ypaBHenue lllumkosckoro, . - METOJJaMH UCCIICIOBAHMS (PU3NKO- MPOBE/ICHUH
IIOHUMAHUSI CBOUCTB o TIOBEPXHOCTHO-aKTUBHBIX BCIICCTB, o
(U3MYECKHi CMBICI €ro KOHCTAaHT, XMMIYECKUX CBOMCTB MOBEPXHOCTHO- | coGecenoBaHuUil
MATEDUATIOB K - IPUMEHATH CIIOCOOBI YIIPaBICHUS
p TEOPETHYECKHE OCHOBBI a7copOIHy, N aKTHBHBIX BELIECTB, METOaMU
CBOMCTBAMHU JUCIIEPCHBIX CUCTEM 1o TéMaM
MEXaHHU3Ma aaAre3uu, KOre3un, CMauynuBaHusl, MPOBEJCHUS TUCIIEPCHOHHOTO JNeKIHOHHBIX
XUMHUYECKHAX ypasrenust Hromnpe, FOnra, Onra- aHaJlu3a, CHHTE3a JAUCIEPCHBIX CUCTEM o
TPOIIECCOB, Hrormpe; U OLIGHKU UX arperaTuBHOU 3anATIN

MPOTEKAIOIIUX B
OKpYXalolIeM MUpe

- OCHOBHBIE MOJIEKYJISIPHO-
KAHETHYECKUE CBOWCTBA THO(POOHBIX
JUCTIEPCHBIX cHcTeM — nuddysuro,
0CMOC, CEIMMEHTAIIHIO, ONITHYECKHE
CBOICTBa AUCTIEPCHBIX CHCTEM,
3JIEKTPUYECKHE CBOMCTBA
TIUCTICPCHBIX CHCTEM —
AIIEKTPOOCMOC, dIEKTpohope3

YCTOHYMBOCTH

10



Koa n OueHo4YHbIE CPEACTBA
HaMMEHOBaHue IInanupyemMsble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE Tekymero | IIpomexkyrouHou
KOMIIETCHIIUN KOHTPOJIA aTreCcTanumn
ICK-1.
Cnoco6HOCTh
YMETh:
[JIaHApOBATH 1 - OIIEpUPOBATH MTOIYICHHBIMH
HPOBOANTD 3HAaHUAMHU Ha YpOBHE, HeoOxoqumoM | BJTAJJETh:
¢uznueckue u JUIs peleHNs IPaKTUIECKUX 3a1a4, - HaBBIKAMH PEILICHUs
XUMUYECKUE BO3HUKAOMINX TPH BBIOIHEHUN po(EeCCHOHANBHBIX 337124 Ha ocHoBe | KOHTpONIbHBIE
DKCIIEPUMEHTHI, 3HATD: npodeccnoHaNbHBIX QyHKIHH B (hyHAaMEHTANBHBIX (QU3ZHUKO- BOTIPOCHI K
) 001acTH KOJUIOUTHOM XUMHH; XUMHUYECKUX 3aKOHOB;
. - Gusieckue u xummeckue MIPUMEHATH OCHZE)BHBIC 3a1<01:11,1 HaBBIKAMH CaMOCTOSI,TeHLHOﬁ ab0THI nabopatoprent
obpaboriy 3QKOHI, COCTARIIONIME (YHIAMEHT KOJII)HOI/I;[HOI?I XUMHH JUTS PEIICHUS B 00JIaCTH peneHus KOHK emrfx padoTau.
MOJTYYCHHBIX cQBpeMeHHQﬁ TEXHUKU U p p p KOHTpOJ'IBHLIe
npodeccnoHaNbHBIX 33134 B HHKCHEPHBIX 331a4 Ha OCHOBE
pe3yabTaToB U TEXHOJIOTHH; OCHOBHBIE 3aKOHbI o . . BOIIPOCHI IIpU
KOILIOHIHOM XiMytH, BosMoxHocTy | (O EICCKOH TEXHOIIOTHIL (yHIaMEHTaIBHBIX HOJIOXKESHUH
OLCHHBATH COBDEMCHHbIX Ha }’IHX S 00J1aCTH UCIIONB30BaHUS KOJUIOU/THOHM XHMHU; UpOBEACHNH .
HOrpeHIHOCTH p i P OCHOBHBIX TEOPETHYECKHX - METOJaMH aHAJIU3a AEHCTBYIOIIMX cobecenoBanmit
o Y METOJIOB ITO3HAHUS 00BEKTOB o o
U3MEPCHHUH, . TI0JIOKEHUH KOJUIOMIHOM XUMHUU B TIPOU3BOJICTB C LEJIBIO ONPEAETEHUS o TeMaM
HCCIIeI0BaHNs KOJUIOMIHON XHUMHUH o
NPUMEHATH METOIbI CMEXHBIX TEXHOJIOTHYECKUX BO3MOJKHOCTEH /Il ONTUMHU3AINHI JICKIIMOHHBIX
MaTEeMAaTHYECKOT O 00acTsX; MPOTHO3MPOBATh JHHAMUKY | TEXHOJIOTHH M METOZIOB YIIPABICHUS 3aHATUI
aHaIN3a U W TEHJCHIIMU PAa3BUTHS 00BEKTOB XHMHKO-TEXHOJIOTHUECKUMH
MOZETMPOBAHUS, HCCIIEI0BAHMS, XHMHYECKIX npoleccaMmu
i3 B Ha OCHOBE 3aKOHOB
TEOPETUYECKOTO U POLIECCOB Ha OCHOBE 3aKOHO
KOJUIOUTHON XMMHHU
JKCIIEpUMEHTAIILHOTO
HCCJIEIOBAHUS
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4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIIMHBI 110 BUJIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh AUCHUIUIMHBI COCTaBisieT 4 3adeTHBIX enuHulbl, 144 daca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PAOOM HO cemMecmpam

TpyroéMkocTh B yac

- B T.4. 110
Bua yueOHo# padboThl Bcero
ceMecTpam
4acoB
7 cem

C HUCIIOJIb30BAHUECM DJICMCHTOB

®opMaTt U3yueHH sl JMCHUIIIHHBI
AJIEKTPOHHOT0 00y4EHUs

O0mas Tpy10EMKOCTb JUCHUTUIMHBI IO Y4eOHOMY IJIaHy 144 144
1. KontakTHas padora: 73 73
1.1.AynuTopHasi paGoTa, B TOM 4ncJie: 68 68
3aHsTHS JeKimonHoro tumna (JI) 34 34

3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHUecKue
3aHATHUS U D)

naboparopasie padboTs (JIP) 34 34
1.2.BHeayauTOpHasi, B TOM 4HcCJe 5 5
kypcoBas padota (nmpoekt) (KP/KII) (koHCynbTanus, 3ammra)

TEKYLIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIMILIIMHE 5 5
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)

2. CamocrosiTeabnas padora (CPC) 71 71

pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa + +

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATENILHOE U3yUEHUE PA3/eNIOB, CAMOIOATOTOBKA (1IpopaboTka u
ITOBTOPEHHE JIEKIIMOHHOTO MaTepraa i MaTepraia y4eOHUKOB U y9eOHbIX 71 71
mocoOuit, MOIrOTOBKA K TaOOPaTOPHBIM M MTPAKTUIECKUM 3aHATHIM, KOJUIOKBUYM
U T.J.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb)
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 -Cooeporcanue oucyuniaunovl, CmpyKmypupoeannoe no memam

Bunel yueonoi padoTsl

KonTakrHasn
Ilnanupyemble 6 - HaumenoBanme Peanmzanus HaumenoBanme
adora
(KOHTpoOJIHpYyeMbIe) o % = o HCII0JIb3YeMBbIX B paMKax pa3paboTaHHOrO
= .
Pe3yJIbTATHI > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOI0
HanmeHnoBaHue pa3aesioB, TeM < E S| 2 S| = . Bux CPC
OCBOEHHSI: = 27| 8" E50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
- o _.\ -~
koa OK; OIIK; IIK; § g 2 E E 5 & (93 00pa3oBaTeIbHbIX (TpyAoeMKOCTh B | (TPyd0eMKOCTh B
5 |28|lEE|l28Y .12
IICK £ g % ZES TEXHOJIOT Hi Yyacax) Yyacax)
R o &S| O &
= = =
7 CEMECTP
Pa3gen 1 [ToBepXHOCTHBIE SBICHUS. AICOPONNS Ha TPAHUIIE KHUIKOCTh-Ta3
Tema 1.1 CBolicTBa, XapaKTEePUCTUKH, MO/IrOTOBKA K JICKIUSIM JEKIUS-00BICHEHHE C
KiIaccu(UKAIUST TUCTIEPCHBIX CHCTEM. 4 » [1.2] (crp. 11-20); [1.3] JaCTHYHBIM
TepMomuHaMu4ecKre 0COOCHHOCTH (cTp.189-194) HpHBIeYEHHEM (POPMEIL
IIOBEPXHOCTHOI'O CJIOS JMCKyCCHH, Gecesipl
Tema 1.2 AxcopOuus Ha TpaHUIE
JIEKIUSA-00BSICHEHHUE C
JKUJIKOCTB-Ta3 — Teopusi [ mb0ca, MOATOTOBKA K JICKLUAM
YaCTHUYHBIM
IOBEPXHOCTHO-aKTUBHBIE BENIECTBA, 6 4 [1.1]  (ctp. 72-120);
— [2.1] (ctp. 9-36) TIpHUBJIEYCHUEM (HOPMBI
OIIK-1 npaswio Tpay0Oe, ypaBHeHUE . . HCKYCCHH, Gecesl
OIlIK-3 [IummkoBcKOTO
[ICK-1 MOATrOTOBKAa K caade
JlaGopaTopHas padora Ne 1.1 gomycka k JIP [1.2] c/1auA IomyCKa K
AncopOuys IOBEPXHOCTHO-AKTUBHBIX (c1p.49-70); [1.3] (eTP. | yaG0paroproii paGore;
12 8 208-216); [3.1] (ctp. 3-
BEILIECTB HA rpaHUIaX pasjeia 15); 3alliuTa 0T9eTa 1Mo
JKUJKOCT-Ta3 M KUAKOCT-TBEPIOE TENO noarotoska k JIP [3.1] n1aboparopHoii padore
(ctp. 16-23)
CamocrosiTesibHasi padoTa no COCTABIICHHE OTYETA I10
ocBoenmio 1 pazgena: 8 naboparopHoit  pabore

0T4eT no JIahopaTopHoi padoTe

[3.1] (ctp. 3-23)
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Bunel yueonoi padoTsl

KonrakTHas
IL1anupyemeie e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
(KOHTpoOJIHpYyeMbIe) % E o HCII0JIb3YeMBIX B paMKax pa3paGoTaHHOrO
2] 2] < 7
pe3yabTaThI HaumenoBate pasieiios, Tem D) E g E 3 E E = Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
OCBOCHUSI: i 5 251387850 HHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ o ; -~
kox OK; OIIK; IIK; = g8 E E § | 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= o 12 1 14
IICK £ é" § £E 2 TeXHOJIOTHii yacax) 3 Jacax)
R o &S| O &
= = = 5
Hroro no 1 pazgeny 10 12 22
Pa3znen 2 AncopOuust Ha TBEpIOH MOBEPXHOCTH
Tema 2.1 Ancopbuust Ha rpaHuIe HOAIFOTOBKA K JIEKLIAM JNeKIHsi-00bACHEHNUE ¢
YaCTUYHBIM
TBEpJl0€ Teno-ra3 — reopus Jlenrmropa, 4 2 [1.2] (ctp. 70-82); [1.3]
EDT (cTp.216-225): TIpUBJIEYCHUEM (HOPMBI
Teopwi ’ ' JUCKYCCUH, Oecebl
ONIFOTORKA o JIeKHI/I}I'O6’I>SICHeHI/IC C
Tema 2.2 AncopOuus Ha TpaHUIle ) ) Fl g; (T B 5 fgnggg;/l- M YaCTUYHBIM
. CTp. - ,
OIIK-1 JKUJKOCTD - TBEPAOE TEJIO P MPUBJICYCHUEM (HOPMBI
[2.1] (cp. 9-36)
OIIK-3 IICKYCCHH, Oecebl
HCK-1 JlaGoparopuas paGora Ne 2.1 MOArOTOBKA K  cjade c/laua JomycKa K
Pa3jieneHue [BETHBIX TUTMEHTOB nonycka k JIP [2.1] | mabGoparopHoii paboTe;
N 10 6 (ctp. 9-36); [3.2] (cTp. 3ammra OT4eTa 1o
3eJIEHBIX J'II/ICTL?B pacTeHuil MeToaoM 3-8); nomrotoska k JIP |  naGoparopoii paore
ajicopOIMoHHON XpoMaTorpaduu [3.2] (ctp. 8-10)
CamocrosTeabHast padoTa 1o COCTARNCHME OTUETA 110
OCBOEHMIO 2 pa3jesa: 6 naboparopHoit  pabore
oT4YeT 1o JabopaTopHoii padoTe [3.2] (crp. 3-10)
HToro no 2 pazneny 6 10 16
Pa3nea 3 CmauuBanue
OIIK-1 JIEKLIUSI-00BSICHEHHE C
OIIK-3 Tema 3.1 Aaresus, ypaBHeHue Jronpe, MOJICOTOBKA K JIEKIIUSAM
- YaCTUYHBIM
. 4 4 1.1 .37-54); [1.2
CK-1 kore3usi. CMauMBaHKe, ypaBHEHUE [1.1] (ctp ); [1.2] T —

IOnra, ypasnenue FOnra-/lromnpe

(ctp. 110-120)

JOUCKYCCHH, Oecepl
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Bunel yueonoi padoTsl

KonrakTHas
IL1anupyemeie 6 ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora a
(KOHTpoOJIHpYyeMbIe) o = = HCII0JIb3YeMBIX B paMKax pa3paGoTaHHOrO
= 9 .
pe3yJbTaThl o ":f u|l 2ol 3 &8 AKTHBHBIX U IIpakTuyeckoit DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
OCBOCHUSI: 5 251387850 HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
ko OK; OIIK; IIK; = g E 2 S| 5 | 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |2o|ERI S8 .12 13 14
IICK £ 18|28 3% TEXHOJIOrMi yacax) yacax)
= < o &S| O &
SIS
JIeKIUA-00bCHEHHUE C
Tema 3.2 [ToBepXHOCTHBIE TIJICHKH. ) ) MOJITOTOBKA K JIEKIIUSM YaCTUYHBIM
W36upaTenbHOe CMaYUBaHUC [1.3] (ctp. 194-207) NpUBJIEYEHHEM (POPMBI
IICKyccuH, Oecenbl
CamocrosTeabHast padoTa 1o
3 4 BBIITIOJIHCHHUEC TCCTOBBIX
OCBOEHHIO 3 pa3jeJia: .
pasi 3amanuii [3.4](ctp.3-10)
TeCTUPOBAaHME
Hroro no 3 pazneny 6 10
Pa3znen 4 CpoticTBa MO OOHBIX
JUCTIEPCHBIX CHCTEM
Tema 4.1 DnexTpuueckue CBOMCTBa JEKIUS-00BSICHEHUE C
JUCMEPCHBIX CUCTEM, HOHHAs a/:[cop6u1/151 HaCTUIHBIM
IOJArOTOBKA K JICKIIUAM
— teopuu ctpoenus JJIC, crpoenue 4 4 11 39161 npuBsedeHHem Gopmbi
[1.1] (cTp.139-161) JIACKYCCHH, Oecempl
MULEIBL, BIUSHUE 3JIEKTPOIUTOB Ha
ctpoenue [19C
OIK-1 JISKHI/ISI'OGLSICHSHI/IC C
IIOATrOTOBKA K JICKIIUAM
OIIK-3 Tema 4.2 DIeKTPOKUHETHIECKHIE ) ) 0 I](] (c1p.162-18 21; YaCTHYHBIM
- .1] (cTp.162-182);
TICK-1 SIBJICHUSI — DJIEKTPOOCMOC, 3J1eKTpodope3 [1.3] (crp. 252-256) HpHUBJIEIEHHEM (POPMEI
’ p- JIUCKYCCHH, GeCceTbl
Tema 4.3 YcToitunBocTs MMO()OOHBIX JIeKUUsI-00BSICHEHHE C
JIMCTIEPCHBIX cucTeMm, Teopus JJIDO. 4 ’ MOJICOTOBKA K JIEKIIUSAM JaCTUIHBIM
Koarynsiiust 11odoOHBIX AUCTIEPCHBIX [1.3] (cTp. 256-270) TPUBJICYCHIEM (HOPMBI
CHCTEM JICKyccuu, 6ecenpl

15




Bunel yueonoi padoTsl

KonrakTHas
IL1anupyemeie e = a HanmenoBanue Peanmnsanusi HaumeHnoBanue
(KOHTpOJIMpYyeMbIe) = E o HCI0JIb3yeMBbIX B paMKax pa3padoTaHHOro
pe3yabTaThl HauvenoBamme paszeios, Tem ) "E‘ > E D) E E ?1 Bun CEC AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
OCBOCHUSI: = & 1278850 HHTEPAKTHBHBIX MOArOTOBKH Kypca
kox OK; OIIK; IIK; = g E z E § | ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
IICK g é" § c% =| 2 l§ = TeXHOTOTHii - yacax) 13 qacax)14
= S = é’- 0O =
NOATOTOBKa K cjade
JlaGoparopuas padora Ne 4.1 ?OHY'Ing 122)HP Eg 60)13‘13 ILOHXCKaﬁK
CTp. - , . J1a0OPaTOPHOU Pa0OTE,
ZI:)IJ;}II:EEEZ;gjoltﬂ:rszlziz:;eﬂega 12 8 Ezzggﬁ)g%) [3.3] 3amura OT"IVeTa o
. naboparopHoii padote
KOaryJisiiuu noxaroroska k JIP [3.3]
(ctp.14-17)
Tema 4.4 MonexkyIsIpHO-KHHETUIECKHE TIeKIUA-00BACHEHHE C
U ONITUYECKUE CBOWCTBA JUCIIEPCHBIX 2 2 HOATOTOBIA K JCKILIAM HACTHHBIM
[1.2] (cTp.173-208) TIpHUBJIEYCHUEM (HOPMBI
cucTeM JOUCKYCCHH, 6€C6,HI>I
CamocrosTeabHast padoTa no COCTaBJIEHUE OTYETA 110
ocBOeHMIO 4 pa3jena: 5 nabopaTopHOi
oT4YeT 1o JabopaTopHoii padoTe pabore[3.3] (ctp.3-17)
HToro no 4 pazneny 12 12 23
HUTOTI'O no gucuuninxe 34 | 34 71
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Tekymmii KOHTPOJIb OCYIIECTBIIIETCS 1O BCEM BHJaM y4eOHOro Iporecca:
cobeceJoBaHUE MO0 TeMaM JIEKIIMOHHBIX 3aHATUH Iepel BbINOJIHEHHEM JabopaTOpHbIX padoT,
COCTaBJIEHUE OTYETOB 110 Ja0OpaTOpPHBIM pPaboOTaM, ONPOC IPH 3allUTe OTYETOB 10
1a00paTOpHBIM paboTaM, TECTUPOBAHUE 10 TEMaM JIEKLIMOHHBIX 3aHITHH.

5.1. TunoBble KOHTPOJIbHbIE 33/IaHUSI MJIH HHbIe MAaTepPUAJbI, He00XOAUMBbIE JIf
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeIbHOCTH

Bompocer, 3aganust kK 1a00paTOpHBIM pabOTaM MPEICTABICHBI B y4EOHO-METOIUICCKIX
nocoOusx [3.1-3.4], npeacTaBieHHBIX B II. 6.3.

5.2. Onucanue noka3zareJieii U KpUTEPUEB KOHTPOJISA YCII€eBAEMOCTH, ONMMCAHUE IIKAJ
OlleHUBAHUS

[Ipy 1pOMEXYTOUHOM KOHTpOJi€ (3a4e€T C OLIEHKOW) YCIEBAaeMOCTb CTYAEHTOB
OLIEHUBACTCA IO MATUOAIBHONW CHCTEME: «OTIMYHO», «XOPOLIO», «YIOBICTBOPUTEIBLHO,
«HEYAOBJIETBOPUTEIBHOY.
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Tabauya 6 —Kpumepuu oyenusanus pe3yivmama o0y4eHus no OUCYUNIUHE U WKANA OYCHUBAHUS
Kputepuu oueHnBaHus pe3yjbTaToB 00y4eHUSs
Ouenka Ouenka Ouenka Ouenka
Kox n «HEYHOBJIETBOPUTEJIHbHO) «YOBJIETBOPUTEIbHOY / «xopouoy / «OTJHYHOY /
HauMeHoBanue / «HE 3a4TEHO» «3a4TEHO» «3a4TEHOY» «3a4TEHO»
KOMIETeHUHH 0-59% 60-74% 75-89% 90-100%
OT max PEUTUHIOBOM OT max PEUTUHIOBON OLIEHKH OT max peUTUHIOBOH OT max PEeUTUHIOBOM
OIICHKH KOHTPOJIS KOHTPOJIS OLIEHKU KOHTPOJIS OILICHKH KOHTPOJIS
YacTHYHO 3HAECT OCHOBHBIE XOpOH_IO 3HACT OCHOBHBIC TECOPETUICCKUC OTIIMYHO 3HAET OCHOBHBIE TCOPECTUUCCKUE
He 3HaeT OCHOBHBIC TEOPETHIECKHE . . 9
“ TCOPECTUUCCKUEC MMOJIOKEHHNS KOJIJIONTHOU IIOJIOKCHUA KOJIJIOUWTHOU XUMHH, TIOJIOKCHUA KOJIJIOMIHOU XUMHH,
II0JIOKCHHUA KOJUJIOMJTHON XUMHUH,
XHUMHH,; OCHOBHBIC IIOHATHUA U OCHOBHBIC ITIOHATHUA U COOTHOILICHUSA OCHOBHBIC ITOHATHA U COOTHOIICHUA
OCHOBHBIC ITOHATHUA U COOTHOLICHUA
COOTHOIIEHUA TCPMOANHAMUKU TEPMOIUHAMUKHN MMOBEPXHOCTHBIX TEPMOANHAMUKU IMTOBEPXHOCTHBIX
TCPMOJUHAMUKU MMOBEPXHOCTHBIX o o .
o, TIOBEPXHOCTHBIX ABJICHUU, IOHATHUA SABJICHUH, IOHATHA JUCIICPCHBIX CUCTEM, SIBJICHUU, IOHATUA JUCTICPCHBIX CUCTEM,
OHK 1 SABJICHUU, IIOHATUS JUCIICPCHBIX CUCTEM,
-1 HOBEDXHOCTHOIO HATSKEHUS JUCHEPCHBIX CUCTEM, TIOBEPXHOCTHOT'O TIOBEPXHOCTHOT'O HATSXKCHUA, TIOBEPXHOCTHOT'O HATSXKCHUA,
CrocoOHOCTh U pxt N HaTsDKEHMs1, N30BITOYHON MOBEPXHOCTHOHM |  M30BITOYHOM NOBEPXHOCTHOI SHEPTUH N30BITOYHON MTOBEPXHOCTHOW SHEPTHH
M30BITOYHOM TOBEPXHOCTHON SHEPTUHU UGG 6 66 6 6 66 6 6
FOTOBHOCTD T'H66ca, a7copbIH 1 aBToAICOpOHH snepruu ['nb6ca, agcopbunn u n66ca, ancopoIru U aBTOAICOPOINH, nb06ca, ancopOIiu U aBTOAICOPOIIHH,
9 bl
aBTOaJCOPOIMH, [IOBEPXHOCTHO- IIOBCPXHOCTHO-AKTUBHBIX BCHICCTB ITOBCPXHOCTHO-aKTHBHBIX BCIICCTB
1eHoIb3OBaTh TOBEPXHOCTHO-AKTHBHLIX BEILCCTB, aKTHiHLg( ]];IGIJ_[,GCTB II:BOﬁHOFO ,J:[Bogmoro 3JIEKTPHYECKOTO I(I‘:[J'IOSI ’ }:[BOII;IHOFO 3JIEKTPUYECKOTO TJ‘IOH l
OCHOBHBIE 3aKOHbI JBOMHOTO SMEKTPHYECKOTO CIIO. ’ p ' P :
DIICKTPUYECKOTO CIIOS. XO0poI11o ymMeeT IpOBOAUTh PACUEThI € OTINYHO YMEET MPOBOIUTH PACUETHI C
€CTCCTBCHHOHAYYHBIX He ymeer npoBoauTh pacdeTsl ¢
YacTuuHo YMEET MPOBOAUTH PACYCTHI C HCIIOJIB30BAHUEM OCHOBHBIX HCIIOJIB30BAHUEM OCHOBHBIX
JUCLUIUIMH B HCIIOJIB30BaHUEM OCHOBHBIX - 8
o HCIIOJIB30BAHUEM OCHOBHBIX COOTHOIIECHUU TECPMOJANHAMUKHU U COOTHOIIECHUHU TEPMOJANHAMUKHA U
Hqu)eCCHOHaHBHOﬁ COOTHOLICHUHN TEPMOJUHAMUKU U o o o
o COOTHOUICHUU TEPMOJUHAMUKHA U TIOBEPXHOCTHBIX ABJICHUU. TIOBEPXHOCTHBIX SABJICHUMH.
NIESITEILHOCTHA TIOBEPXHOCTHLIX SIBJICHUM. o
TMOBEPXHOCTHBIX SIBJICHUM. XOpOI_HO BJIaJICET OCHOBHBIMH 3aKOHaAMH OTnu4HO BJIaJICCT OCHOBHBIMH
He BJIaACET OCHOBHBIMHU 3aKOHaAMH o o
Cna6o BiajieeT OCHOBHBIMH 3aKOHAMH pa3zeNoB KOJUIOUHOM XUMUH, 3aKOHAMH Pa3JIeNIOB KOJUIOUIHOM
pas3acion KOJTJ'IOHZ[HOﬁ XUMUHU, LEJIOCTHBIM MPEACTAaBICHUEM O XUMUH, HEJTOCTHBIM NPEACTABJICHUEM O
Ipoueccax Ha MOBEPXHOCTU U SABJICHUAX, nponeccax Ha MOBEPXHOCTHU U SABJICHUAX,
MPOUCXOAAIUX B pa3IMYHbIX TMPOUCXOAAIIUX B PAa3JIMIHBIX
JUCTICPCHBIX CUCTEMAX

Pa3aenoB KOJUIOWAHOW XUMHH,
LIEJIOCTHBIM MIPEACTaBICHHEM O

MPOUCXOAAIIUX B Pa3JIMIHBIX

Tporeccax Ha MOBEPXHOCTHU U SABJICHUAX,

LECIOCTHBIM NMPEACTABICHHUEM O

Tpoueccax Ha MOBEPXHOCTU U SABJICHUAX,

JUCIEPCHBIX CUCTEMAX

TIPOUCXOAAIINX B PA3JIMYHBIX
JUCIICPCHBIX CUCTEMaX

JUCHEPCHBIX CUCTEMAX
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Kpurtepuu oueHnBaHus pe3y/jibTaToB 00y4eHUs

Orenka OreHka Orenka OreHka
Ko n «HEy0BJIETBOPHUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xopouio» / «OTJIUYHOY /
HanMCEHOBaHHE / «HE 3aUTEHO» «3a4TEHO «3aYTEHO» «3a4TEHO»
KOMIICTCHIIUH 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU 0T Max peiTUHTOBON OLIEHKU 0T max peuTUHroBOM OT max pelTUHroBoH
OILIEHKU KOHTPOJIS KOHTPOJIS OIIEHKH KOHTPOJIS OILIEHKU KOHTPOJIS

OIIK-3. 'oTOBHOCTH
HCIIOJIb30BaTh 3HAHUS
0 CTPOCHUU
BEII[ECTBA, MPUPOIE
XMMHYECKOH CBS3HU B
Pa3IMYIHBIX KIaccax
XUMHYECKUX
COEIMHEHUN TS
IMIOHMMAaHHs CBOWCTB
MaTepHalioB U
MEXaHU3Ma
XUMHUYECKUX
MIPOIIECCOB,
MPOTEKAOIINX B
OKPYIKAIOIIeM MHpE

He 3HaeT ocHOBHBIE 3aKOHOMEPHOCTH
HPOLECCOB ancopOIMH Ha TpaHHUIaxX
JKUJKHUN PacTBOp — ras, TBEpAOE TEIO —
ra3, HOHHOH aJIcOpOLUH; OCHOBHBIE
TMOJIOKEHUSI TEOPHH MOHOMOJIEKYIIAPHOH
ancopouun ['n66ca u Jlenrmropa,
MOJMMOJICKYIIApHO# afcopoumu BOT,
teopuu IllItepHa;
ypaBHEHHUE aICOPOLUH ¥ H30TEPMEI
agcop6uuu ['ub0ca, u3oTepmy amcopOruu
I'u60ca, ypaBHEHHE H30TEPMBI
ancop6nuu JIeHrMiopa, nx NpUMEeHEHNE;
ypaBHenue LnmkoBckoro, Gpu3ndeckuii
CMBICII €T0 KOHCTAaHT, TEOPETHUCCKUE
OCHOBBI a7ICOPOLIMH, are3uH, KOTe3uHy,
cMaunBaHus, ypasHeHus [Jronpe, IOHra,
IOura-/Ironpe; 0OCHOBHBIE MOJIEKYJISIPHO-
KHHETHYECKHe CBOMCTBA TMO(POOHBIX
JIUCTIEPCHBIX CHCTEM — TUQPy3uI0, ocMoc,
CEeMMEHTAINIO, ONTHIECKNE CBOICTBA
JIICHEPCHBIX CUCTEM, IEKTPUUECKUE
CBOMCTBA ANUCTIEPCHBIX CHCTEM —
JEKTPOOCMOC, AEKTpodopes.

He ymeer npoBoANTh pacueTbl OCHOBHBIX
XapaKTePUCTUK JUCHEPCHBIX CUCTEM,
OTIpe/IeNATh OCHOBHBIE (PU3UKO-
XUMHYECKHE XapaKTePUCTHKH
MTOBEPXHOCTHO-aKTHBHBIX BEIIECTB;
HNPUMEHSTH CIIOCOOBI YIIPABICHUS
CBOICTBaMH IHCIIEPCHBIX CHCTEM.

He Bnaneer MeTonaMu u3MepeHus
HOBEPXHOCTHOTO HATSKCHHS, KPACBOTO
yria, BEJTUYUHBI azcopouuu u yIenbHON
MOBEPXHOCTHU, KPUTUYECKON
KOHIIEHTPALUX MUIIEII000pa30BaHus,
UEKTPOKHHETUYECKOTO IIOTEHIINANA;
METOJJaMH HCCIIEIOBAHUS (PU3UKO-
XUMHYECKUX CBOUCTB
MIOBEPXHOCTHOAKTUBHEIX BEI[ECTB,
METOJAMH MPOBEIEHUS JUCTIEPCHOHHOTO
aHanu3a, CUHTE3a JUCIEPCHBIX CUCTEM H
OLIEHKH UX arperaTuBHOM yCTONYHMBOCTH

YacTUyHO 3HAECT OCHOBHBIE
3aKOHOMEPHOCTH MPOLECCOB afcopOIMU
Ha IpaHUNax XUJIKUH pacTBOp — ras,
TBEpIOE TEJIO — Ta3, HOHHOW afcopOImy;
OCHOBHEIE TTOJIOXKEHHS TEOPUU
MOHOMOJIEKYJISIpHOH ancopounu 'nboca u
JlenrMiopa, moMMONeKyIIpHON
anpcopouun BOT, teopun IlItepHa;
ypaBHEHHE aICOPOLUN U H30TEPMBI
ancopouun ['nb6ca, m3oTepmy agcopOmu
I'n66ca, ypaBHEHHE H30TEPMBI
ancopbunu JIeHrMiopa, nx NprMeHEHNE;
ypaBHenue l1InmkoBckoro, husmaeckuit
CMBICJI €r0 KOHCTaHT, TEOPETUUECKUE
OCHOBBI aCOPOIINH, aATre31H, KOTE3HH,
cMaunBaHUs, ypaBHeHus [rorpe, OHra,
IOHnra-/lronpe; 0CHOBHBIE MOJIEKYIISIPHO-
KAHETHYECKUE CBOMCTBA JTNO(POOHBIX
IUCTIEPCHBIX crcTeM — nuddysuro, ocMoc,
CeIIMEHTAIINI0, ONTHYECKHE CBOHCTBA
JICHEPCHBIX CUCTEM, DJIEKTPHUYECKUE
CBOICTBA IUCTIEPCHBIX CHCTEM —
3JIEKTPOOCMOC, BIEKTPOdopes.
YacTHIHO yMeeT IMPOBOIAUTH PACUETHI
OCHOBHBIX XapaKTePHCTHK AUCTICPCHBIX
CHCTEM, OIIPEEeIISITh OCHOBHBIC (PHU3HMKO-
XUMHYECKHE XapaKTePUCTHKH
IMMOBEPXHOCTHO-AKTUBHBIX BEIICCTB,
TNPUMCHATH CIT0COOBI yHapaBJICHUA
CBOMCTBaMH JUCIEPCHBIX CUCTEM.
Cnabo BnageeT METOAaMHU U3MEPEHHS
MOBEPXHOCTHOTO HATSKEHUS, KPAaeBOTO
yTI1a, BEIMYUHBI afcOPOIMU U YACIBHOH
TIOBEPXHOCTHU, KPUTHIECKOI
KOHI[CHTPaUH MHIIEIUI000pa30BaHus,
3NEKTPOKHHETHYECKOTO MOTEHIIHNANIA;
METO/laMH HCCIIe0BaHUS (PU3UKO-
XMMHUYECKUX CBOMICTB
MOBEPXHOCTHOAKTUBHBIX BEIIECTB,
METOJIaMH TIPOBEICHUS
JMCIEPCHOHHOTO aHaM3a, CHHTE3a
JACTIEPCHBIX CUCTEM M OLICHKU UX
arperaTuBHOM yCTOMYMBOCTU

XOopoI1110 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH IPOIECCOB aACOPOIMU
Ha TpaHHIax XUIKAN pacTBOp — ras,
TBEpJIOE TEJIO — ra3, HOHHOHU afcopOouunmy;
OCHOBHBIE ITOJIOXKEHHS TEOPUH
MOHOMOJIEKYJISIpHOH ancopOrmu ['md6ca n
Jlenrmiopa, moaMMONIEKYIIPHOI
ancop6buun bOT, teopun IltepHa;
YpaBHEHHE aJCOPOLUH U H30TEPMBI
agcopouun ['mb6ca, m3oTepmy agcopOrum
I'u60ca, ypaBHEHHE H30TEPMBI
ancop6bumu JIeHrMIopa, X npuMeHeHHe;
ypaBHenue llInmkoBckoro, Gusmdeckuii
CMBICII €70 KOHCTaHT, TEOPETHUECKUE
OCHOBBI aICOPONINH, aAre3nHn, KOTe3NH,
cMauuBaHud, ypaBHeHus [drompe, FOnra,
IOHnra-/Ifonpe; 0CHOBHBIE MOJEKYIISIPHO-
KHHETHYECKUE CBOMCTBA THOPOOHBIX
ICTIEpCHBIX cucTeM — nuddysuro, ocMoc,
CeMMEHTALNIO, ONTHYECKNE CBOMCTBA
JIUCTIEPCHBIX CUCTEM, JIEKTPHUYECKHE
CBOICTBA IUCIIEPCHBIX CHCTEM —
3NEKTPOOCMOC, 3IeKTpodopes.
Xopomo ymMeeT MPOBOANUTH PACUETHI
OCHOBHBIX XapaKTEPHCTHK JTUCIICPCHBIX
CHCTEM, OIPENeINSITh OCHOBHBIE (DH3HKO-
XUMHYECKHE XapaKTePUCTUKH
TMOBEPXHOCTHO-AKTUBHBIX BCIIECTB,
HIPUMEHSITh CIIOCOOBI YIIPaBICHUS
CBOMCTBAMU JUCHEPCHBIX CUCTEM.
Xopo110 BlIaACET METOAAMU U3MEPEHUS
TIOBEPXHOCTHOTO HATSDKEHHUS, KPaeBOro
yTJ1a, BETMYUHBI aAcOPOIHMH U ySIbHON
MOBEPXHOCTH, KPUTHIECKOIT
KOHIICHTPALlUH MHUIIEIII000pa30BaHus,
JNEKTPOKHHETHYECKOTO MOTEHIINANA;
METOAaMH HCCleJ0BaHuUs (PU3HKO-
XMMHUYECKUX CBOMCTB
MOBEPXHOCTHOAKTUBHBIX BEILIECTB,
METOJJaMH IPOBEICHUS
JMCTIEPCHOHHOTO aHaIN3a, CHHTE3a
JUCHEPCHBIX CUCTEM U OLIEHKU HX
arperaTuBHON yCTOMYMBOCTU

OTINYHO 3HaET OCHOBHbIE
3aKOHOMEPHOCTH IPOLIECCOB alcopOLUn
Ha IpaHUNax KUJKUH pacTBOp — Tras,
TBEpJOE TENO — ra3, HOHHOU afcopOIuy;
OCHOBHBIE ITOJIOKEHUS TEOPUH
MOHOMOJIEKYJISIpHOH ancopbumu ['nboca n
JlenrMiopa, noJIMMONEKyIIpHOM
ancop6uuu BOT, teopun llrepna;
ypaBHEHHUE aJJCOPOLIUH U U30TEPMbI
anpcop6uun ['n60ca, m3otepmy agcopOruu
I'u66ca, ypaBHEHHE H30TEPMBI
agcopbunu JIeHrmMiopa, nx NpUMEeHEHNE;
ypaBHenue llIumkoBckoro, husmIecKuit
CMBICJI €T0 KOHCTaHT, TEOPETHUECKHE
OCHOBBI a7IcCOPOLINH, aAre3uH, KOTe3UH,
cMaunBaHus, ypasHenus [ronpe, FOHra,
IOHnra-/lronpe; 0OCHOBHBIE MOJICKYJISIPHO-
KHHETHYECKHE CBOMCTBA JTNO(POOHBIX
TIUCTIEPCHBIX CHcTeM — Tuddy3uto, ocMoc,
CEeIMMEHTALNIO, ONITHYECKUE CBOICTBA
JIMCHEPCHBIX CUCTEM, JIEKTPUUECKUE
CBOMCTBA ANUCTIEPCHBIX CHCTEM —
3IEKTPOOCMOC, 31eKTpodopes.
OTJIHYHO yMEeT MPOBOAUTH PACUETHI
OCHOBHBIX XapaKTePUCTHK JAUCIEPCHBIX
CHCTEM, OIPEeENIATh OCHOBHBIC (HH3UKO-
XMMHYECKHE XapaKTePUCTHKU
IMOBEPXHOCTHO-AKTUBHBIX BEIIECTB,
NPUMEHSTH CIIOCOOBI YIIPaBICHHUS
CBOMCTBaMHU JUCHEPCHBIX CUCTEM.
OTAMYHO BIIaJIe€T METOJaMHU N3MEPEHHS
MOBEPXHOCTHOTO HATSKEHHSI, KPaeBOTO
yIiia, BEIMYUHBI aJICOPOLUN U YIeIbHOM
MTOBEPXHOCTH, KPUTHIECKOM
KOHIIEHTPaUH MHIEIII000pa30BaHus,
3JIEKTPOKMHETHYECKOTO OTCHINAIA;

METO/IaMH HCCIIeN0BaHUs (HU3UKO-
XMMHUYECKUX CBOMCTB
MOBEPXHOCTHOAKTUBHBIX BEILECTB,
METOJJaMH IIPOBEICHUS
JIICHEPCHOHHOTO aHallN3a, CHHTE3a
JACIEPCHBIX CUCTEM M OLICHKU UX
arperaTuBHOU yCTOIUYUBOCTH
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Kpurtepuu oueHnBaHus pe3y/jibTaToB 00y4eHUs

Orenka OreHka Orenka OreHka
Koau «HEYAOBJIETBOPUTEIHLHO» «yAOBJIETBOPUTEIBHOY / «xopouio» / «OTJIHIHOY /
HanMCEHOBaHHE / «HE 3aUTEHO» «3a4TEHO «3aYTEHO» «3a4TEHO»
KOMIIETECHIIMH 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU 0T Max peiTUHTOBON OLIEHKU 0T max peuTUHroBOM OT max pelTUHroBoH
OLICHKU KOHTPOJIA KOHTPOJIA OLICHKU KOHTPOJIA OLICHKU KOHTPOJIS
MCK-1. YacTuuHO 3HAeT PU3NIECKUE U Xoporro 3HaeT HU3UIECKHe U OTandHO 3HaeT GUMUECKHE U
Crioco6HOCTh XMMHUUYECKUE 3aKOHBI, COCTABIIAIOILUE XMMHUYECKHE 3aKOHBI, COCTABIIAIOLIIE XMMUYECKUE 3aKOHBI, COCTABIIAIOILNE
[UIAHHPOBATh (hyHIaMEHT COBPEMEHHOH TeXHUKH 1 (yHIaMEHT COBPEMEHHOHN TEXHUKHU U (hyHIaMEHT COBPEMEHHON TeXHUKHU 1
NPOBOHTE - TEXHONIOTHH; OCHOBHBIC 32KOHEI TEXHOJIOTHH; OCHOBHBIE 32KOHEI TEXHOIIOTHH; OCHOBHBIE 3aKOHBI
€ 3HacT QU3UYECKUE U XUMHYECKHUE KOJUIOUJHOU XUMUH, BO3MOKHOCTU KOJUJIOUTHOM XUMHU, BO3MOKHOCTH KOJUIOMJHOW XUMHH, BO3MOKHOCTU
(pusrecKue u 3aKOHBL, COCTABIISIOLIHE (YHIAMEHT COBPEMEHHBIX HAYYHBIX IIPUHIUIIOB U COBPEMEHHBIX HAYYHBIX IIPUHIIUIIOB K COBPEMEHHBIX HAyYHBIX IPUHIUIIOB U
XUMHIYCCKIC COBPCMCHHOi TEXHUKH H TCXHOIOTHH; METOJIOB ITO3HAHUS 00BEKTOB METO/IOB ITO3HAHUS 00BEKTOB METOJIOB NTO3HAHUS 00BEKTOB
SKCTIICPUMCHTEI, OCHOBHBIC 3aKOHBI KOJUIOMHON XHMHH, MCCIIE/IOBAHMS KOJUTOMIHOM XHMHUH. HCCIIE/IOBAHMS KOIUTOMIHOM XMMHUH. HCCIEIOBAHAS KOJUTOMIHOM XUMUH.
NpOBOIAUTH BO3MOXHOCTH COBPEMCHHBIX Hay4HBIX YacTHU4HO yMeeT ONIEpUpPOBATh Xopouio ymMeeT OIepupOBaTh OTINYHO yMeEeT ONEepUpPOBAThH
00paboTKky IPUHLHUIIOB X METOJI0B IIO3HAHUA MOJIyY€HHBIMU 3HAaHUSMHU Ha YPOBHE, [I0JIy4YE€HHBIMHU 3HAHUAMHU Ha YPOBHE, MOJIy4€HHBIMU 3HAaHUAMHU Ha YPOBHE,
MIOJIyYEHHBIX 00BEKTOB HCCIIEN0BAHUS KOJUIOMTHON HEOOXOIMMOM JIJISl PEIICHUS HEOOXOIUMOM JIJISl PEIICHUS HEOOXOJMOM JIJISl PEIICHUS
pe3yIbTaToB U XUMHUH. MIPAKTUYECKUX 3a/1a4, BOSHUKAIOIUX NP | NPaKTUYECKUX 33124, BOSHUKAIOIIUX [IPU | MPaKTHYECKUX 3a]ay, BO3HUKAIOLIUX [IPU
OIIEHUBATH He ymeer oneprpoBath moiy4eHHBIMH BBINIOJIHEHUH PO ECCHOHAITBHBIX BBINOJTHEHUH PO ECCHOHATBHBIX BBINIOJTHEHUH TPO(ECCHOHATBHBIX
MOTPELIHOCTH 3HAHISIMH Ha YPOBHE, HCOOXOAUMOM ISl | (hyHKIuit B 0GMACTH KOMITOMAHOMN XUMHUK; | (YHKLHMiT B 0GMACTH KOJIIOMAHOM XUMHUK; | (DYHKIHMIT B 06IACTH KOTIOMIHON XHMUIL
3MepeHui, peUICHUs IPAKTUYICCKHUX 3a/1a4, TPUMEHATH OCHOBHBIE 32KOHBL TPUMEHAT OCHOBHBIE 3aKOHBI TIPUMEHATE OCHOBHBIE 32KOHBL
BO3HMKAIOILIMX MPH BBINTOJIHCHUH KOJJIOUTHON XUMUH JUISl peIIeHUs KOJUTOMJTHOW XMMUU JIJIs1 peIIeHUs KOJUJTOUTHOW XUMUU [Tl peIIeHust
TIPUMCHSTH MCTO/BI npodecCHOHANBHBIX PYHKIMIA B 00IACTH | podecCHOHAIBHBIX 32124 B XMMHYECKOI! | IPO(eCcCHOHABHBIX 32124 B XMMHUYECKO | IpO(ecCHOHATBHBIX 32124 B XMMHYECKOiT
MaTeMaTu4eCcKoro KOJUIOU/IHOM XMMHUH; IPUMEHATh TEXHOJIOTMH; BUIETH 001aCTH TEXHOJIOTUH; BUIETH 00JIACTH TEXHOJIOTHH; BUIETh 001aCTH
aHajnusa i OCHOBHEIC 3aKOHbI KOJUIOM/IHOM XHMHUH HCIIOJIb30BAHUS OCHOBHBIX HCIOJIBb30BaHUS OCHOBHBIX HCIIOJIb30BAHUS OCHOBHBIX
MOJICIMPOBAHUS, AU pellieHust IPOQECCHOHANBHBIX 33184 | TeOpeTHUECKHUX HOIOKEH I KOIOMIHON | TEOPETHUECKHX ONOKEHHH KOIOMAHON | TEOPETHUECKHX MOMOKEH N KOIIOHIHOM
TEOPETUIECKOTO U B XMMHYECKOH TEXHOJIOTUH; BUIEThH XHMHUM B CMEXHBIX TEXHOJOTHYECKUX XUMHHU B CMEKHBIX TEXHOJOTUYECKUX XHMHUHM B CMEXXHBIX TEXHOJOTHYECKUX
SKCIIEPUMEHTAIBEHOTO obmactu HCHOJIb30BAHUS OCHOBHBIX 00J1aCcTSX; MPOTHO3UPOBATh JUHAMUKY M | 00J1acTsIX; IPOTHO3UPOBATh ANHAMUKY U | OOJIACTAX; IPOTHO3UPOBATH AUHAMUKY U
UCCIIEIOBAHHS TCOPCTUYCCKUX IOJIOKCHNUH KOJITIOUTHON TEHJICHLIUN Pa3BUTUSI OOBEKTOB TEH/ICHIIUHU Pa3BUTHUS OOBEKTOB TEHICHIIUH Pa3BUTHUS OOBEKTOB
HCCIIEI0OBAHUS, XUMUUYECKHUX IIPOLIECCOB

XHMHHU B CMEXKHBIX TEXHOJIOTHYECKUX
06acTsaX; MPOTHO3MPOBATh JTHHAMUKY H
TEHJICHIINY Pa3BUTHS 0OBEKTOB
HCCIII0OBAHMS, XHMHIECKHX MIPOLIECCOB
Ha OCHOBE 3aKOHOB KOJUTOMITHON XHMHH.
He Bnaneer HaBbIKaMM penIeHUs
poeCcCHOHANBHBIX 33/1a4 Ha OCHOBE
(dyHIaMeHTaIBHBIX (QU3UKO-XUMHUYESCKIX
3aKOHOB; HaBBIKAMH CaMOCTOSITEIbHOI
paboTHI B 00JIACTH pelIeH s KOHKPETHBIX
HHKEHEPHBIX 3a1a4 Ha OCHOBE
(hyHIaMEHTAIBHBIX MOJIOKEHUH
KOJUIOUTHOI XMMHU; METOJaMH aHaIn3a
JEHCTBYIOMNX IIPOM3BOJICTB C IIENBI0
OTIpe/IeNICHUs] BO3MOXKHOCTEH st
ONITHMH3AI[N TEXHOJIIOTHU U METO/I0B
YTIPaBJI€HUS] XUMHKO-TEXHOJIOTHIECKUMH
MpoLECcCaMH.

HCCIEA0BAHNS, XHMIIECKUX MTPOIIECCOB
Ha OCHOBE 3aKOHOB KOJUTOMIHON XHMHU.
Cabo BrasieeT HaBBIKAMU PEIICHHS
npodeccnoHaTBHBIX 3a/]a4 Ha OCHOBE
(byHIaMeHTaIbHBIX (HH3HKO-
XUMHYECKHX 3aKOHOB; HaBbIKaMH
CaMOCTOSITENIBHOM paboThI B 00J1aCTH
peuIeHHsT KOHKPETHBIX HH)KSHEPHBIX
3a7a4 Ha OCHOBE ()YHIAMEHTAIbHBIX
TOJIO’KEHUH KOJUTOMTHOW XUMUU;
METOJaMH aHaIn3a JeHCTBYIOMIX
MPOU3BOJICTB C LEJIBIO ONIPEACIICHUS
BO3MOJKHOCTEH [l ONTUMU3ALUH
TEXHOJIOTUU U METOJIOB YNPABICHHS
XUMHKO-TEXHOJIOTHUECKUMU
MPOLECCAMH.

HCCIIeI0BAaHNS, XHMHIECKHX IIPOLECCOB
Ha OCHOBE 3aKOHOB KOJUIOMIHON XHMHH.
Xopo1o BiaJieeT HaBbIKAMH PEIICHUS
npodeccHOHANBHBIX 33124 Ha OCHOBE
(yHIaMeHTaIBHBIX (HU3HUKO-
XUMHYECKHX 3aKOHOB; HaBbIKAMH
CaMOCTOSITENbHON paboThl B 001aCTH
pelIeHHs] KOHKPETHBIX HH)KSHEPHBIX
3a7a4 Ha OCHOBE (YHIAMEHTAIBHBIX
TI0JIOKEHUH KOJUIOMIHOM XUMUU;
METOJaMH aHaJIN3a AeHCTBYIOIIINX
MIPOU3BOJCTB C LIEJIBIO OIPEAECICHUS
BO3MOHOCTEH JUIsl ONTUMU3ALIUH
TEXHOJIOTUH U METOJIOB YNIPABICHHS
XMMHKO-TEXHOJIOTHUECKUMHU
MPOLECCAMH.

Ha OCHOBE 3aKOHOB KOJUTOWIHON XHMHN.
OTaHM4HO BlIaJIeeT HaBBIKAMH PEIICHHS
npodeccnoHaIbHBIX 3aa4d Ha OCHOBE
(byHIaMeHTaIbHBIX (HH3HKO-
XHMHUYECKHX 3aKOHOB; HaBBIKAMH
CaMOCTOSITENBHOM paboThI B 00J1acTH
pelIeHHsT KOHKPETHBIX HHXKCHEPHBIX
3a1a4 Ha OCHOBE (pyHAaMEHTAIBHBIX
T0JIO’KEHU I KOJUTOMTHOW XMMUU;
METOJJaMH aHaIN3a JeHCTBYIOMIX
IIPOU3BOJICTB C LEJIbIO OIPECIICHUS
BO3MOXHOCTEH JUIS ONTHMHU3ALUH
TEXHOJIOTHU U METOJIOB YNPaBICHHS
XHMHKO-TEXHOJIOTHUECKUMHU
MPOLECCAMH.
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6. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

6.1. YueOHasi iuTeparypa, neyaTHble U3iaHust 0uo0anoTeuHoro goHaa

bubnuoteunslii GoHI YKOMIIEKTOBAH MEYaTHBIMU M3JaHUSAMH U3 pacyera He menee 0,25
AK3EMIUIApa KaKIOr0 U3 M3JaHUH, YKa3aHHBIX HIKE Ha KaXI0ro 0Oydaromerocs U3 4ucia Juil,
OJTHOBPEMEHHO OCBAaMBAOIIIX COOTBETCTBYIOIIYIO TUCIUILINHY.

1.1 Iykwun, E.JI. Konmnounnas xumus: Yuyeouuk s O6akanaspo / E.JI. Illykun, A.B.
[Tepuos, E.A. AMenuna. — 7-e u3n., ucnp. u gon. — M: FOpaiit, 2013. — 444 c.; — 7-e uza., ucnp. u
nom. — M: FOpaiit, 2019. — 444 c.

1.2 Maubnuesa, XX.H. Teopernueckoe M NpakTUYECKOE PYKOBOJCTBO IO JUCLMILIMHE
«IToBepXHOCTHBIC SBJICHUS U JUCIIEPCHBIE CUCTEMBI»: Yueb. mocobue. / JK.H. Manbimesa, 1.A.
Hosakos. — 2-¢ usn., nom. — Bonrorpan: PIIK «I[lomurexanky, 2008. — 344 c.; — 4-e u3a., 10M. U
nepepad. — Bonrorpaa: Bonr['TV, 2017. — 392 c.

1.3 Kpyrnskos, [I.M. ®usnyeckas ¥ KoouaHas xumus: Yueb. mocobuwe / [1L.M.
Kpyrmsxos, T.H. XackoBa. — 2-e uzn., ucnp. — M.: Beicmias mkona, 2007. — 320 c.; — 3-e usn.,
ucnp. — M.: Beicuas mkona, 2010. — 319 c.

6.2. CnpaBouHo-Oubauorpaduyeckas aureparypa

2.1 Xonmbepr, K. [ToBepXHOCTHO-aKTHBHBIE BEIIECTBA U MOJIUMEPHI B BOJHBIX PaCTBOpaXx:
Ilep. ¢ anran. / K. Xoambepr [u ap.]. — M.: BUHOM. JlaGoparopus 3Hanui, 2007. — 528 c.; — M.:
Jlabopartopus 3nanui, 2020. — 531 c.

2.2 benonyxoB, C.JI. ®usnyeckas u koysiougHass Xumus. JlabopaTOpHBIM NpPaKTUKyM:
VYue6. nocodue / C.JI. benonyxos [u nap.]. — M.: IIpocnekt, 2016. — 239 c.

6.3. MeTonnueckne yKa3aHus, PEKOMEHIALMH U IPyrue MaTepuajbl K 3aHATHAM

B cniucok «Meroanueckue ykazaHus, pEKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs M PEKOMEHJAIMHM 10 MPOBEIEHHUIO JIAOOPATOPHBIX H
MPAKTUYECKUX YUEOHBIX 3aHATUN MO JaHHOW AUCLUIIIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1. Cokomnoga, T.H. AncopOiusi MOBEpXHOCTHO-aKTUBHBIX BEILIECTB HAa TpaHUIAX pa3zerna
JKUJKOCTh — Ta3 U KHUIAKOCTh — TBEPJIOE TEJIO: YIEOHO-METOAMUECKOE MOcooue K J1a00paTOPHBIM
3aHATHSIM 10 aucuuiuinHe  «KomowagHas XuMus» ISl CTYACHTOB, OOy4aroumuxcs IO
HarpaBieHusIM «broTexHONIOTH ), «XUMHYECKasi TEXHOJIOTH» THEBHOU dopmbl 00yuenus / T.H.
Coxonosa, E.I1. Komona // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2016. — 24 c.

3.2. CokonoBa, T.H. Pa3genenue NBETHBIX NHHUTMEHTOB 3€JICHBIX JIMCTHEB PACTCHHM
METOZ0OM aJCOpPOLMOHHON Xpomarorpaduu: ydeOHO-METoAMYECKOoe MocoOue K J1abopaTOpHBIM
3aHATUAM 10 jucuuiuinHe «KosutomaHass XuMmus» JUis  CTYIEHTOB, OOydYaromMXcs IO
HampaBleHUsIM «XUMHUYecKass TeXHOJIoTus» U «buorexHonorus» aHEBHOU (opMbl oOydeHus /
T.H. Cokososa, E.I1. Komoga // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2018. — 11 c.

3.3. Coxkonosa, T.H. Ilomyuenue 3o0ms ruapokcuaa xenesa (llI) u ompenenenue ero
Mopora KoaryJsiiiiy: y4eOHO-MEeTOANYECKOe T0coOHe K JIaDOpaTOPHBIM 3aHITHUSIM MO JUCLUILTUHE
«KomnouaHass XuMmus» Al CTYACHTOB, OOYYAIOIIMXCS IO HampaBlIeHUSIM «bHOTEXHOIOTHSY,
«Xumnueckas TexHonorus» aHeBHou ¢opmbl o0yuyenus / T.H. Cokonosa, E.Il. Komosa, M.B.
TemnuoBa // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2018. — 17 c.

34. Komosa, E.II. TecroBble 3agaHus 110 IUCHHUINIMHE KOJUIOMJIHAS XUMMUS:
Meronuyeckue ykazaHus 1mo aucuurinie «KoyonaHas XuMus» AJsl CTYACHTOB, 00yJatomuXxcst
no HampasieHUsM «buorexHomorusy», «XuMuueckas TEXHOJIOTUs THEBHOU (opMbl 00yueHus /
E.IT. Komosa // H. Hosropox: HI'TY um. P.E. AnekceeBa, 2016. — 5 c. (31eKTpOHHBIII BApHAHT Ha

kadeape).
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6.3.2 Memoouueckue ykazanus, paspavomannsie HI'TY

3.1. Meronuueckue PEKOMEHJAMK IO OPraHU3alud ayAUTOPHOW paboThl. [IpHHATEI
YuebHo-meronuyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpenst 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

3.2 Meroauyeckue peKOMEHJAlMU [0 OPraHU3aluU U IUITAHUPOBAHUIO CaMOCTOSITEIILHON
paboTHI CTYNEHTOB MO auciuiuinHe. [IpuHsaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 anpes 2013 I. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTooB  oOyueHusi», EpmakoBa T.M., HWBamkun E.I'., 2013 1. DnekTpOHHBIHA
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

VYuebHbll mpouecc MO  JUCHMIUIMHE  oOOecreyeH HeoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3MOHHOTO U CBOOOJHO PacIpOCTPAHAEMOr0 IPOrPaMMHOIO OOECIEUYeHMs, B TOM YHCIE
OTEYECTBEHHOI'O IPOM3BOJACTBA (COCTaB MO JUCHMIUIMHE ompeaeneH B Hacrosuuedl PIT u
MOJJIE)KUT OOHOBJIEHUIO NTPU HEOOXOAUMOCTH).

7.1. Tlepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHOH  ceTH
«MHTEepHEeT», HEOOXOAMMBIX /151 OCBOCHHS TUCHUILIUHBI (MOLYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOIb3YEMbIX ITPH MPOBEACHUN PA3IMYHBIX BUI0B
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):

1. Koncynperantllntoc [DnexTponHsblil pecypc|: CrnpaBouHas mHpaBoBas cucTeMa. - Pexum
nocryna: http://www.consultant.ru/.

2. Hayunas  omektponHas  OmbOmmoreka  E-LIBRARY.ru. -  Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubaroTeyHas cucremMa [IOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3arun. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEYHAss cucTeMa Znanium.com [DeKTpoHHBIH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbITOE 0Opa3oBaHue [DICKTPOHHBIH pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. O63zop CMHU. I[lonnomexcmosas, muozoompaciesas oaza oauuvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4eckou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmpOHHbIU
pecypc]. - Pearcum docmyna: http://www.viniti.ru. — 3aen. ¢ skpana.

8. Vuusepcumemckas ungopmayuonnaa cucmema Poccua [Onexkmpounviii pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.
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7.2.
cucTeM

Ilepeyens mporpaMMHOro odecnedyeHuss M HH(POPMAIMOHHBIX CIPABOYHBIX

Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue DbC Ccbuika, o KOTOpoii
ocymectiasercs aoctyn Kk IbC

1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Tabnuya 8 - llepeuenv npozpammnozo odecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe oGecnieueHue
CBOOOTHOI0 pacnpocTpaHeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (munen3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (munen3us Ne 43178980)

MicrosoftOffice 2007 (muren3ust No 44804588)

1C npennpusrtue 8.1 (JTUIEH3UOHHOE COTTIAIICHNE
Ne800908353 ¢ 3AO «1C»)

Adobe Design Premium CS 5.5.5 (nmunien3us Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.2017)

KoncynprautlImroc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texokcnept (Jorosop Nel100/860 ot 22.12.2016)

B T1abn. 9 yxazaH mnepedeHb NpoQeccHOHANbHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOecredyeH AOCTyN (yAaJeHHbIH focTym). JlaHHBIA nepedyeHb
MOJJIEXKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHoMm paszene MOryT ObITh NMPHUBEACHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TIOJE3HYIO IS Kypca WH(GOpPMAIHIO, B T.4. CTATHCTHYECKHE WM CIIPAaBOYHBIE

JaHHBIC, yLIC6HBIC MaTcpuraibl, OHJIaliH KYpChbI U T.[.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvnvlx 06a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
. OCTYII K pecypc aJICHHBbII
HaumenoBanue npodeccuoHaJbHOM 0a3bl Jloctym k pecypey (ya
. JAOCTYN € YKa3aHUEM
Ne JAAHHBIX, HHPOPMAIHOHHO-CTIPABOYHOM .
CCHLIKH/I0CTYH U3 JIOKAJBHOM ceTH
CUCTEMBI
YHHBEPCHUTETA)

1 Baza JgaHHBIX CTaHOAPTOB W  PETJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHass 0a3a um30paHHBIX CTaTed MO i

2 P P http://www.philosophy.ru/
bunocodumn

3 | Enunbrit apXuB YKOHOMUYECKUX u | http://sophist.hse.ru/data_access.shtml
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Hoctyn k pecypcey (yaajaeHHbII
JAOCTYI C YKa3aHUEeM
CCHIJIKH/TOCTYI U3 JIOKAJIbHON CeTH
YHHBEpPCHTETa)

HaumenoBanue npogeccnoHanbHOM 6a3bl
Ne JAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM
CHCTEeMBbI

COMOJIOTHYCCKHUX JaHHBIX

baznr JaHHBIX HaI_II/IOHaJ'IbHOFO COBETa 1o

4 . http://www.ncva.ru
OLICHOYHOM AESITeTbHOCTH
CnpaBouHas paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOM CETH
«Kouncynprantl [mrocy
WubopManinoHHO-CIIpaBOYHAS CHCTEMA .

6 JIOCTYII U3 JIOKAJIbHOM CETH

«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJAOB U JINIL{ C OB3

B T1abnm. 10 yka3an mepeueHb OOpPa30BaTENBHBIX PECYpPCOB, HUMEHIOIMUX (OPMEI,
a/IalITUPOBaHHbIE K OrPaHMYEHMSM HUX 3/I0pOBbsl, @ TAK)KE CBEACHUS O HAIMYMM CHEIMATIbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOTO M WHIMBUAYaJbHOTO IOJIb30BaHMs. [Ipu
3allOJJHEHUM TaOJIMIBl MOXKET OBITh MCIIOJB30BaHAa MH(OpMalus, pa3MelleHHas B IOjpasjese
«locrynHas cpema» cnenuanusupoBaHHoro pasgena caiita HITY  «Csemenus 00
o0Opa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusie pecypcol 04 uneaiuoos u auy ¢ OB3

CaeneHnst 0 HAJIMYHMH CIENHATBHBIX
Ilepeyenb oOpa3oBaTeIbLHBIX PECYpPCOB,
TEXHUYECKHX CPEICTB 00yYeHUs
Ne NPHCIOCO0ICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT'0 ¥ HHAMBHAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
10J1b30BAHUA
1 OBbC «KOoHCYJIBTAaHT CTyJEHTa» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHeralbHOe MOOMIIBHOE NPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp pe4H, KOTOPBII
BOCIPOM3BOJNT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CIa00BUIAIITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE JIJIA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JTUCHUIIJIMHE

Y4eOHbIC ayIUTOpUM JI1 TPOBEJCHUS 3aHATHM 1O JUCHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasfene.

Taonuuya 11 - Ocnawgennocms ayoumopuii u nomeujeHuil 0Jist CAMOCHOAMENbHOIL
paoomoul cmyoenmos no OUcCyunIuHe

Ilepeuennb
HaumenoBanue P
ayJIuTOpPHUii U JIMIEH3UOHHOI'0
HOI\);eHIerHﬁ st OCHAIIEHHOCTH Ay IHTOPHii MpOrpaMMHOro
Ne i 9 ” o0ecreyeHus.
yueOHOH 1 MOMeIlleHUH U MOMeIllleHu i P KB TEs
CaAMOCTOATEJILHOMI
padoThbI MOATBEPKIAAIOIIETO
AOKYMEHTa
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Ilepeuennb
HaunmenoBanue
. JJUIECH3UOHHOT O
AyJIUTOPHUUA U
NOMeIleHu | 1)1 OcCHALIEeHHOCTDH AYIUTOPUH pOrpamMMHOro
Ne . . . olecreyeHus.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
. PexkBu3UTHI
CAaMOCTOATCIBHOH
paGoTHI MOJITBEPIKIAI0IIEro
JOKYMEHTAa
1. AxBaguctmuarop JJ3—4—02—"5MO"
2. Becs arekTpoHHBIE 1a00paTOpHBIC
3. llIxadsl cymmipHbIe pa3IHYHbIX
MoudUKaMi U CTpaH-U3rOTOBUTEIECH
4. llIxadbl BHITSHKHBIE
5. Pedpakrometp
1331 6. bans BogsHas
yueOHast ay TUTOPHS JIJIst 7. TepMocTaThl pa3HbIX
MIPOBEJCHUS MTPAKTHYECKUX U MIPOU3BOAUTEICH
Ta00PaTOPHBIX 3aHATHH, 8. dOTO3MEKTPOKOIOPHMETP
rpynmnoBbIX U nHAMBUAYaNbHbIX | KOK-2MII
1 KOHCYJIbTAITHA, 9. Xpomarorpad
TEKYIIEro KOHTPOJIS U 10. I'erepaTop Bomopona
IIPOMEXKYTOYHOH aTTeCcTaluu 11. Kanopumetp hoToanexkTpruuecKuii
(xadenpa "Hanorexnosoruu 1 | KoHIEHTparuoHHbIi KOK
6uotexHonorun" r. Hiwkuuit 12. CektpodoTOMETpPHI Pa3IHIHBIX
Hosropon, yin. MunuHa, 24) MIPOM3BOAUTENEH U MOANDHUKALIUIA
13. MarHuTHble MEIIaJIKA
14. MexaHn4yecKHe MeIanKH
15. BakyyMHBIC HACOCHI
16. Hentpudyru
17. Xummnueckas mabopaTopHas mocyna
18. Xumuueckue peakTUBBI IS
MIPOBEJICHUSI Ta00PATOPHBIX PadOT

10. METOAUYECKHUE PEKOMEHJALIMN OBYYAIOIIIUMCHA
ITO OCBOEHUMIO JNUCHUITJIMHBI

10.1. OO0mue MeTogUYECKHMEe PEKOMEHAAUMHU AJsi O0YyYAIOIIHXCH MO OCBOEHHMIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

JlucuuIuiiHa ~— peamu3yercsl  MOCPEJICTBOM  NPOBENCHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJIEHHE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEIbHON
paboThl 00Y4AIOIIKUXCS ¥ TPOMEKYTOUHOM aTTeCTallUu.

KonTaktHas paboTa MOXKET OBITh ayJIMTOPHON, BHEAYAUTOPHOM, a TakKe MPOBOIAUTHCS B
ANIEKTPOHHON HWH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - DOUMOC). B
cllyyae IpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinae B DMOC (B cOOTBETCTBHM ¢
pacnucaHveM Yy4eOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTaKTHON padboThl B DMOC skBHBajeHTHA
ayJIUTOpHOM pabore.

[IperonaBanyie  MUCHUIUIMHBI  BEAETCS €  NPUMEHEHHEM  CIEQYIONIMX  BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

- cobecedosanue no memam 1eKYUOHHbIX 3AHAMULL,

- omyem no 1ab0pamopHuiM pabomam,

- mecmuposanue.

[To wroram TeKkyliel yCHeBaeMOCTH CTYIACHTY MOKET OBITh BBICTABIEHA OIEHKA IIO0
POMEKYTOYHOW aTTECTallid B COOTBETCTBHHM C pe3yibTaTamMu coOecenoBaHuii. CTyIoeHTHI,
BBHITIOJTHUBINIME BCE OO0S3aTENbHBIC BHUJBI 3aINITAHUPOBAHHBIX YUEOHBIX 3aHSTHUN, JOIMYIICHBI K
MIPOX0XKICHUIO TIPOMEKYTOUHOM aTTECTAIMH (3a4€TY C OLIEHKOM ).

Pe3yabTaT 00yueHHusi cuuTaercsi c)OPMHUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIepKaHHe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOecemoBaHUAX CTYACHT
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MCUEPIIBIBAIOILE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbI MaTepHai; CBOOOIHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJITHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CHOCOOEH
AQHAJIM3UPOBATh IIOJYYCHHBIC PE3YyJbTaThbl, IPOSBIIET CAMOCTOSTEIBHOCTh IIPU  BBIIIOJIHECHUHU
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX cobeceioBaHUSX CTYIEHT
MOCJIEIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO M3JaraeT y4eOHBI MaTepuall; CIpaBiseTcs ¢
3aJayaMy, BOINPOCaMU M JPYTMMH BUAAMU 3aJaHHM, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOIYUYCHHBIC PE3YNbTAThI;
IIPOSIBIISIET CAMOCTOSATEILHOCTD IIPY BBIITOJIHEHUH 3aJaHUM.

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUN
3aJaHiii He JEMOHCTPHPYET 3HAHWW Yy4eOHOr0 Marepuaia, JOIYCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YUCJIOM OassIoB HIDKE TpeX MO OICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanueckne yKa3aHus Uil 3aHATHI JIEKIIHOHHOTO THNA

JIeKIMOHHBIN KypC IPEANnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTo IIaHa. B Xo/1e TIeKIIMOHHBIX 3aHATUH PACKPHIBAIOTCS 0Aa30BBIC BOMPOCH! B paMKax
KOKIOW TeMbl AucUUIUIMHBL (Tabnuma 4). O003HA4YaroTCs KIIOYEBBIE AaCIEKThI TEM, a TaKXKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC TOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JEKIUl SBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
mabopaTOpHBIM paboTaM M BBITIOJIHEHHS 3aJaHUM  CaMOCTOSITEIBHOM paboThI, a Takke K
MEPOINPUATHAM TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalud IO
JTUCIIUATIITNHE.

B xome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE Y4eOHOro

Marepuana.

10.3. MeToauyeckue yKa3aHHMsl 10 OCBOCHHMI0 JHUCHUILUIMHBI Ha Ja00paTOpPHBIX
padorax

JlabopaTopHble pabOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHs paboTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NIPOBOJUTH TIEPBUYHBIC HAYYHBIC HCCIIENOBaHUS. B mabopaTtopHble pabOThI BBEACHBI DJIEMEHTHI,
MOBBIIIAIONINE UHTEPEC CTYACHTOB K HUM M MX IMO3HABATEIbHYIO aKTUBHOCTH. {151 MOBBIIIEHNS
MIO03HABATENBHOW aKTUBHOCTH CTYJCHTOB W TPUOOPETEHHS] UMH MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIIOBaHMs, B 3TH KIJACCHMYECKHE JIabopaTopHble padOThl BBEAEHBI 3JIEMEHTHl HAaYyYHOTO
HCCJIEIOBaHMSI, KaK-TO:

a) CaMOCTOSTENILHO MT0100PaTh PEAKTUBBI AJISl IPOBEACHHS TOW MIIM MHOM peaKiii;

0) OOBICHUTH TIONYYCHHBIE pE3yJAbTaThl C TO3UIUN (U3UKO-XUMUYECKUX CBOWCTB
U3y4aeMbIX SIBJICHUH (acOpOIIUH, CMaunBaHUs, KOATyJISIIH);

B) OOBSICHUTH NMPUYHUHY OTKJIOHEHUU MOJTYYEHHBIX PE3Y/IbTATOB (€CIU TaKoBbIE OYyAYT) OT
0KU/IaEMBIX.

[ToaroToBKy K Kaxka0i J1a00paTopHOM paboTe CTYJAEHT MOJDKEH HAa4aTh C O3HAKOMIICHHS C
TUTAHOM 3aHATHS, KOTOPBII OTpaXkaeT coiepiKaHue MpeI0KEHHON TEMBI.

[Tocne BBIMOMHEHUS KaXAOW JAaOOpaTOpPHOW padOTHl CTYyAEHT O(OpPMIISET OTYET, B
KOTOPOM YKa3bIBAaIOTCS IIETM PalbOoThl, XOA pabOTHl, JaeTCs PUCYHOK M ONHMCAHUE YCTAHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BHIYMCICHUS U BBIBOIBI.

[Tpu oueHuBaHNM 1a00OPATOPHBIX pAbOT YUUTHIBACTCS CIIEAYIOLIEE:
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- Ka4eCTBO BBIMOJHEHHUSI HKCIEPUMEHTAIbHO-TIPAKTHUECKOW YacTH paboThl H
CTEIEHb COOTBETCTBHS PE3yJIbTATOB pabOTHI 38 JaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO O(OpPMIICHHSI OTUETA IO padoTe;

- Ka4CCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOITPOCHI ITPH 3alTUTC paGOTBI.

10.4. MeToauyeckue yKasaHus 110 CAMOCTOSITEILHON padoTe 00yyarommxcst

CamocrosarenbHas pabora oOecrieuuBaeT IMOATOTOBKY OOydYaromierocs K ayAuTOPHBIM
3aHATUSAM M MEPOINPHUATUAM TEKYLIEro KOHTPOJS M IMPOMEKYTOUHON aTTecTalu MO U3ydaeMou
JUCHUIUTMHE. Pe3ynbTaThl 3TOM MOATOTOBKM MPOSBISIIOTCS B AKTUBHOCTH OOYyYaromlerocs Ha
3aHATUSIX M B KAaueCTBE BBINOJIHEHHBIX IPAKTHUUECKUX 3aJaHUid M JIpyrux (opMm TeKymero
KOHTPOJISL.

[Ipy BBINONHEHUM 3aJaHUM JIsI CAMOCTOSITEIBHOM PabOThl PEKOMEHAyeTcs MpopadoTKa
MaTepUaIOB JIEKUMH [0 KaXJOW MPONUIACHHOM TEME, a TaKKe HU3Y4CHUE PEKOMEHIyEeMOU
JUTEpATyphl, IPEACTaBICHHON B pa3jene 6.

B mnpounecce camocToATenbHOW pabOThl MpU W3YYEHUHU IUCUUIUIMHBI CTYJAEHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJUTOPUAX ISl CAMOCTOSATEIBHOM pabOoThI
(ykazano B Tabm. 11). B ayauropusx wmeercs JOCTyn 4epe3 HMHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHON HMH(pOpPMAMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3eKTpoHHOM
BUJIE pAcIoOJiaraloTcsi y4yeOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON Pa0OThI IPU U3YUYEHUU JUCLUILIMHBL.

Jns obyvaromuxcs Mo 3a04HOi (hopMe 00ydeHus camocTosiTelbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOM /1€TEIbHOCTH.

11. OUEHOYHBIE CPEACTBA IJIs1 KOHTPOJISA OCBOEHUA AUCIHUTIJINHBbI
11.1. TunoBble KOHTPOJIbHbIC 33aJaHUS WJIM HHbIC MAaTepHaJbl, HEOOXOAUMBIE JIA
OLlCHKHM 3HAHWH, YMEHHWiHl, HAaBBIKOB H (WIH) ONBITA B XOAe TEKYUero KOHTPOJIA
ycneBaeMoCTH
Bompocsl, wHauBHIyalibHBIC 3aJaHHS TPEJCTABICHBI B METOJAMYECKHX YKa3aHUAX K
nabopaTtopHbIM 3aHATUAM [3.1 — 3.4], npeacTaBieHHBIX B 1. 6.3.

Ilpumepvt munogwvix 3a0anuii:
11.1.1. TunoBbie BONPOCHI AJsl 1a00PATOPHLIX PadoT
JlabopaTopuas padora 1.1.
AncopOuusi NOBEPXHOCTHO-AKTUBHBIX BellIECTB
HA TPAHNLAX KUAKOCTb-Ta3 U JKMJIKOCTh-TBEPA0e TeJI0

1. B yem npu4riHa BOSHUKHOBEHUS N30BITOYHON TTOBEPXHOCTHON YHEPTHH ?
2. B yem cynHOCTh SHEPreTUYECKOT0 ONPEIEIeHUs TOBEPXHOCTHOTO HATSKEHUs?
3. OT 4ero 3aBUCHUT BEIMYHMHA [IOBEPXHOCTHOTO HATSKEHUS ?
4. B 4eM COCTOWUT CBSI3b IOBEPXHOCTHOTI'O HATSKEHHSI M YJIEIbHOM NOBEPXHOCTHOM 3HEPTUU
I'm60ca st uncroro Bemecrsa?
5. Kakum 06pa3omM MOKHO YMEHBIIIUTHh H30BITOYHYIO IIOBEPXHOCTHYIO SHEPTHIO?
6. Kak Ha3pIBaeTcs siBJI€HHE, B KOTOPOM H30BITOK MOBEPXHOCTHON SHEPTUU CHUXKACTCS 33 CUET
YMEHBIIEHHUS TIOBEPXHOCTHOT'O HATSXKEHUS ?
7. B wem cymHocTh amcopOumu Kak siBieHHs? Kak KOJMYECTBEHHO BBIpa)KaeTcs rHOOCOBCKas
aacopOuus?
8. Kakue BemniecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-AaKTUBHBIMU? [loBEpXHOCTHO-MHAKTUBHBIMU? B
4eM cocToAT ocobeHHocTH cTpoeHus [TAB?
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9. Kak 3aBUCHUT NOBEPXHOCTHOE HaTsKeHUE OT KoHLeHTpauuu [IAB? [TMAB?

10. Kak 3aBUCHT CTPYKTYypa MOHOMOJIEKYJIAPHOTO TOBEPXHOCTHOTIO CJI0s OT KOoHIleHTpauuu [IAB?
Kakum o6pazom opuenTrpyorcs Mosiekyisl IIAB Ha rpanune Bonusiid pactBop [IAB — Bo3ayx?
11. B ueM npuumHa CHUXXEHHUS MOBEPXHOCTHOI'O HATSDKEHUS B CHUCTEME IIPU HCIIOJIb30BAHUU
ITAB?

12. YUTo Ha3bIBaETCSI MOBEPXHOCTHON aKTUBHOCTHIO? Kak ee MOKHO onpeneuTh rpadudecku’?

13. B uem 3axmrovaetcs npasuio [rokmno-Tpayoe?

14. Kakyto 3aBUCUMOCTbH BBIpaXaeT ypaBHeHuUeE ajgcopounu ['udoca?

15. Kak rpadudecku, ucnonb3ys ypaBHenue ['mb60ca, Mo n30TepMe MOBEPXHOCTHOTO HATSHKCHUS
MOYKHO PaccuuTaTh 3HaYeHUE ajcopounn’?

16. Kakoii Bujg mmeer KpuBas H30Te€pMbl aacopbuuu? Kakoe ypaBHEHHE ONMUCHIBACT JAHHYIO
KpUBYIO?

17. Kak rpaduuecku onpenenuTh MpelesbHYI0 aJcOpOLMI0, MCIIOJNb3Ysl ypaBHEHHE H30TEPMBI
aacopouun?

18. Kakyto 3aBuCMMOCTb OTpaxaeT ypaBHeHue [llunkoBckoro?

19. B wuem 3akmouaercd (U3MYECKHH CMBICT SMIOUPUYECKUX KOHCTAaHT ypaBHEHHUS
[umkoBckoro?

20. Kak, ucnonb3ys ypaBHeHus LLIMIIKOBCKOT0, MOYKHO OINPENeNIUTh NPeAeIbHYI0 acopOLuio?
21. Kak paccunTars TeOMETpHUYECKHIE MTapaMeTprl So U O Mosekyn [TAB?

22. B d4eMm 3akio4aeTcsi METOJ HauOOJBIIEro MaBJICHUS ITy3bIpbKa Tra3a, MCIOJb3YEMbIH IS
HKCIEPUMEHTAJIBHOTO ONpPEENICHNUs MOBEPXHOCTHOIO HATSKEHHsSI HAa TPaHMIIE BOJHBIA PacTBOP
[TAB- Bo31yx?

23. Kakue 0coOeHHOCTH MOKHO BBLAETUTH Ipu aacopbunu [TAB Ha TBepaoM ancopbenTe?

24. Tlouemy ans ancopobunu ITAB 13 BogHOro pacTBOpa UCMONb3yeTCs aKTUBUPOBAHHbIN yTroJb?
25. Kak omnpenensiercss kouuentpamus I[IAB B pactBope mocnme ero aicopOIuu  Ha
akTHBHpOoBaHHOM yriie? Kak oHa U3MEHUTCS B CpPaBHEHUU C UCXOJIHBIM pacTBopoMm [TAB?

26. Kak MoxHO paccuutarh ajacopbuuto IIAB Ha ancopGeHTax ¢ BBICOKOPa3BUTOM
MOBEPXHOCTHIO?

27. Kak paccuuThIBaeTcs yJielbHasi IOBEPXHOCTh TBEPAOTo ajicopbeHTa?

JlabopaTopnasi paGora Ne 2.1
Pa3niesieHue IBeTHBIX MUTMEHTOB 3€JIEHbIX JUCThEB PAaCTEeHUIl METOI0M
aacopOLMOHHOMH XpomaTorpadgun
1. KakoBBI TeOpeTHYECKHE OCHOBHI XpOMATOTpapIECKUX METO0B aHATN3a?
2. Ha uyeM ocHOBaHO ajmcopOnMOHHOE XpomaTorpaduuecKkoe pa3ieieHIe BEIIeCTB?
3. Ot 9ero 3aBUCHUT CPOJCTBO aicopOeHTa K ajcopoary?
4. B ueM cyurHocTh MeTO/1a a1cOPOLIMOHHON XpomaTorpapuun?
5. Kakue Bbl 3Haere nBeTHble MUTMEHTH (orocuHTe3a? Kak OHM OTIMYAIOTCS TO CBOUM
MOJIIPHBIM CBOMCTBaM?
6. Kak ocymiecTBisieTcs BbIieTIeHUE MTUTMEHTOB U3 PACTUTEIHLHOTO MaTepuaa’?
7. Kakoit sKcTpareHT UCroiab3yeTcs: U mouemy?
8. C KaKo# 1EeIbI0 OCYIIECTBISETCA OTMbIBKA SKCTPAKTa MUTMEHTOB BOJOM?
9. Kakoit amcopOeHT ucmosib3dyercs B pabore? KakoBa ero aacopOmMoHHas CIOCOOHOCTh K
pa3IMYHbIM MUTMEHTaM?
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10. Kakue TpeboBaHUs HEOOXOAUMO BBITIOIHATH B MPOIIECCE 3AMOHEHHS XpoMaTorpapudecKoi
KOJIOHKH a7icopOoeHToM? [[J1s 4ero B KOJIOHKY MOMEMIAIOT CIIOM OKCHIA aTFOMUHUS?
JlabopaTopnasi paGora Ne 4.1

Ionyyenne 3045 ruapokcuaa xeses3a (111) u onpenesenue ero nopora KoaryJissuuu
KaxoBbl BUbl yCcTOMUMBOCTH AUCTIEPCHBIX cucTeM? B yem ux cyrn?
Uro Takoe koarymsanusa? Yem oHa 00yclIOBIIeHA, YeM HHUITUUPYETCS?
Kakwue cymectBytoT ¢pakTopbl CTaOMIM3AMK TUCTIEPCHBIX CUCTEM?
B yem 3axirouaercs rinaBHBIA (akTop cTabMiIM3alUK JHO(GOOHBIX JUCIIEPCHBIX CHUCTEM?

E A

Yem oH 00yci0BICH?

S. Yro Takoe JBOMHON 31eKTpuuecku ciaoi? KakoBbl MEXaHHU3MBI €70 00pa30BaHUs?

6. B yem npuunnsl oopazosanus J[9C? KakoBo ero ctpoenue?

7. Kakne mnotenummansr xapakrepmsytor JIDC? KakoB ¢u3uueckuif CMBICT 3THX
HOTEHIUAIOB?

8. Kakue wuoHBI HaspiBatoTcad mNoTeHUuanonpenesnsommmu? Kakue HOHbI Ha3bIBaIOTCA

NPOTHBOMOHAMH? B yeM nX MpHHIMIHAIBLHOE OTIINYHE?

9. Yro Takoe MuIEIUIa 3075, KAKOBO €€ CTpPOCHHME, U3 Kakux dvacreil cocrout? Kakoma
dbopmyna munemnnsl? B uem npuyanHbl 00pa3zoBaHus TMOGOOHBIX MULIEI?

10.  Kak m300pa3uth CXeMaTUYECKH B KOOPAMHATAX HIEKTPUYECKUI MOTEHIMAT — PACCTOSIHHUE
JI0 TBEPJOM MOBEPXHOCTH CTPOEHHUE ABOMHOrO 3nekrpuyeckoro cios (A3C) muuems 3058
Fe(OH)3? I'ze Ha 3TOii CXeMe TOUKH, COOTBETCTBYIOIIUE OTCHLHANAM: (o, ' 1 {?

11.  Kakue ¢akropel BIMSAIOT Ha BEIMYMHY mMOoTeHHuanoB? Kak OyayT W3MEHATbCS 3TH
MNOTEHIMAJIBI IPU YBEJIMYEHUN KOHLIEHTPAMK UHAN(D(EPEHTHOTO AIIeKTponnTa?

12. Kakue ¢akropsl BIHSAIOT Ha BEIMUMHY MoTeHuuanoB? Kak OyayT H3MeHATbCS 3TH
HNOTEHIMAJIBI IPU YBEJINYEHUN KOHLIEHTPAlMM HeUHIM((HEpPEeHTHOr O dIeKTpoauTa?

13. B uewm 3akmrouaercs teopus JJIDPO? Yto Takoe paCKIMHUBAIOLIEE AABJIEHUE, K YEMY OHO
MPUBOAUT?

14. Uro Takoe 3omu? Kakme cCymiecTByloT MeTOAsl WX TodydeHus? B dem wux

NPUHLMIIAAIBHOE OTINYHE?

15. Kakum  meromom  monyueH  3omb  Fe(OH)3?  Kakue  moHbl  sBISIOTCA
noteHuuanonpenensonmmu? Kakum gomkeH ObITh 3apsa KommouaHblx yactul? Kak o
OIpEAEIAETCS IKCIEPUMEHTAIBHO?

16. KakoBbl mpaBuiia KoaryJisiuy 3J1eKTPOIUTaMuU?

17. KakoBo crpoenne wmunemnsl 3omst  Fe(OH);?  Kakue dIeKTpOIMTBHI  SBISIFOTCS
KoarymstopamMu? Kakue HOHBI 2IEKTPOUTOB SIBISIOTCS Koarynupyroummu st 3011 Fe(OH)3?

18. Uro Takoe mopor KoaryjasillMM W Kak OH OIpeNeseTcs HKCIepUMEHTaNbHO? B dem
3akiovaercs npaswito Lymeie-Tapan, codmomaercs m oHO i mosrydeHHoro 3051 Fe(OH)3?

11.1.2. TunoBble TeCTOBbIE 3a1aAHNS
Pa3znen 3 CmaunBanmne
1. TloBepxHOCTHOE siBI€HHE, OOYCIOBJICHHOE MEXKMOJICKYISIPHBIM  B3aUMOJACHCTBHEM
HAXOJSIIUXCS B KOHTAKTE JBYX KOHJIEHCUPOBaHHBIX (a3 pazHON MpPUPOIBI — KHUAKOCTH U
MOBEPXHOCTU TBEPAOTO TeJa, HA3bIBACTCS:
a) ajcoponueii;
0) cMauMBaHUEM;
B) aAre3uei;
T') KOTe3ueH.
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2. Mexda3zHoe B3aUMOACHCTBHE HAXOMSIIUXCS B KOHTAKTE IMOBEPXHOCTEH KOHICHCHUPOBAHHBIX
TN pa3HOU MPUPOBI, T.€. B3aUMOICHCTBHE MEXKTy MOJICKYJIaMHU pa3HbIX (a3, Ha3bIBACTCS:

a) agcopOmmeii;

0) cMauMBaHUEM;

B) aJIre3ueii;

') KOTe3ueH.

3. MeXMONEeKYJIIpHOE B3aUMOJICHCTBUE BHYTPH OJHOM (ha3bl MEXAY TeJaMH OJHOU IMPHUPO/IBI,
Ha3bIBACTCS:

a) ajcoponueii;

0) cMauMBaHUEM;

B) aJIre3ueit;

I') Kore3uei.

4. Pabora, HeoOxomumasi JUIsi pa3pbiBa CTOJIOMKA BEIIECTBA, COCTOSIIETO W3 OJHOU (a3l
IUIOIA b0 ceueHHst | M, Ha3bIBACTCS:

a) paboToii agcopOuu;

0) paboToii aare3uu;

B) paboTOi KOTE3UH.

5. PaboTa pa3spbiBa CTONOMKA BEIIECTBA, COCTOSIIErO M3 ABYX (ha3 IIOMAAbI0 cedeHmst | M7,
HA3BIBACTCS:

a) paboToii ancopoumm;

0) paboToii aares3uu;

B) paboTO# KOre3uu.

6. Pabora anresun Wa (or.r — TOBEPXHOCTHOE HATSHKEHWE HA TpaHUIle TBepaas (aza-ra3, Or —
MOBEPXHOCTHOE HATSHKEHHE Ha TpaHulle TBepaas (a3a-)KUIKOCTh, Ox.r — IOBEPXHOCTHOE
HATSHDKEHHE Ha TPaHUIle KUAKOCTh-Ta3) paBHa:

a) W, = Grr + O

0) Wa = Grp + Gxr + O

B) W,

r) W, = Grr — Gyer— Oroxce

Orr + Ox-r— GT-)K;

7. Pabora koareaun WKk (Gr.r - TOBEPXHOCTHOE HATSHKEHUE HA TpaHMIle TBepAas daza-ras, Op. -
MOBEPXHOCTHOE HATSHKCHHE Ha TpaHuie TBepaas (a3a-KUIKOCTh, Oy - I[OBEPXHOCTHOE
HATSDKEHHME Ha TPAHUIIE KUJIKOCTh-Ta3) paBHa:

a) W = 26, + 260+,

0) Wi = 26+ = 2651

B) Wi = Ot Oyert O

r) Wi = G + Oy— 207-x.

8. [ToBepXHOCTh HA3bIBAIOT JTHOPUIBHOM, €CITU KpaeBoii yrod 0:

a) 0 < 180°%;

6) 6 < 90°;

B) 6 > 90°;

r) 6 = 90°.

9. [ToBepxHOCTH Ha3BIBAIOT TMO(POOHOH, eclii KpaeBoi yrou 0:

a) 0 < 180°;

6) 6 < 90°;

B) 0 > 90°;
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r) 6 = 90°.

10. Cornacuo ypaBnenuto [lronpe — IOHra otHomenue pador aaresun W, u xoresmn Wy (0 —
KpPaeBOU yrour) onpeaenseTcs GopMyIIoi:

a) W,/ W, = 1+2cos0;

0) W,/ W, = 1-2cosb;

B) W,/ W, = (1+cos0)/2;

r) W,/ Wy = (1-cos0)/2;

) W,/ W, = cosb/2.

11. Koaddunuent pacrekanus mo I'apkuncy f (W,- padora aaresuun, Wy - pabota Kore3un) paBeH:
a) f=W,-W,;

0) f= W, -W,;

B) f = W,+W,;

r) f = (W,+Wy)/cosb.

12. [TommHOE cMauMBaHKUE HAOJIFOAACTCS MIPH CIICIYIONIEM 3HAYCHUH KPaeBoro yria 0 u coso:
a) 0 =0° cos® =1;

6) 6 =90°, cosO = 0;

B) 0 = 180°, cosh = -1.

13. TlomHOE HECMauMBaHUE HAOIIOIACTCS MPH CIICAYIONIEM 3HAYCHHH KPaeBoTo yriia 0 u coso:
a)0= OO, cosd =1;

6) 6 =90°, cosO = 0;

B) 0 = 180°, cosf = -1.

14. OrpanudeHHOE CMavMBaHME HAONIOAAETCS MPHU CIEAYIOIIEeM 3HAauY€HHWU KpaeBOro yria 0 u
cos0:

a) 0=0° cosb =1;

6) 6 = 90°, cosO = 0;

B) 0 = 180°, cosf = -1.

15. CmauvBanue HaOIIO1a€TCA MPU CIIEAYIONIEM 3HAUCHUH KpaeBoro yria O u cosh:

a)0 < 900, cos0 > 0;

6) 6 >90°, cos6 < 0;

B) 0O = 900, cosO = 0;

16. HecmauuBanue HabI0qaeTCs MPH CIEAYIONIEM 3HAYEHUH KPaeBoro yria 0 u coso:

a) 0 < 90°, cosh > 0;

6) 6 >90°, cos6 < 0;

B) O = 90°, cosh = 0;

17. Ucnonb3oBanue [1AB nipyu cMaunBaHUM BOJOW MOBEPXHOCTEN HEMOISPHBIX TEIL:

a) YBEITMYMBAET KOCHHYC KPaeBoTO yIJa;

0) yMeHbIIIaeT KOCHHYC KPaeBOTO yIJa;

B) YBEITUYHBACT PabOTy KOT'€3UH BOJIBI;

') YMEHbIIIaeT padoTy KOTE€3UH BO/IBI.

18. Y aenbHas cuiia aare3uu:

a) MPSIMO MPOTOPIHOHATBHA PAINYCY YaCTHIL;

0) 0oOpaTHO MPONOPLHMOHATIFHA PAIUYCy YaCTHIL;

B) MPSIMO TIPOTIOPIIMOHATIbHA KBAPaTy Paryca YacTHIL;

') 00paTHO MPOMOPITMOHAIEHA KBAPATY Painyca YacTHII.

19. YcnoBue pacTBopuMOCTH (a3:
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a) Wy 2 Orr + Oyer;

0) Wa< Grr + O

B) Wy = G + Oy

20. YtoObI ynydIuTh CMayuBaHUE HEOOXOAUMO:

a) YMEHBIIIUTH MOBEPXHOCTHOE HATSHKEHUE CMaYUBAIONICH KUKOCTH,

0) yBEJIMYUTH MOBEPXHOCTHOE HATSKEHNE CMAuMBaIOIIEH KUIKOCTH;

B) HE U3MEHSTH IOBEPXHOCTHOE HATSHKEHHUE CMAuUBaOIIEH KHUIKOCTH.

21. Tlpum Kakux 3HA4YCHUSAX KpaeBoro yria 0 wu cos® HaOmogaeTcss TpaHUIA MEXKITY
CMa4YMBaEMOCThIO U HECMAUYNBaEMOCThIO?

22. Yro onpexensercs no ypaBHeHuto KOunra?

23. KakoBo BblpakeHue ypaBHeHus FOnra?

24. Yro onpenensieTcs 1o ypaBHeHuto Jromnpe?

25. KakoBo BblpakeHue ypaBHeHus Jronpe?

26. O yeM CBUAETEIBCTBYET MPABHIO AHTOHOBA?

27.CHI)KEHUIO TOBEPXHOCTHOTO HATSHKEHHS Ha KaKUX FPAHUIAX CIIOCOOCTBYIOT JETEPreHTHI?
28. Kakum ypaBHeHUEeM ompezensercs GiIoTupyeMocTs?

29. B xakom ciydae ¢ortanus s¢dexkruBHa?

30. B xakom ciydae dortanus HedpekTuBHA?

11.1.3. TunoBbie BONpoChI NPH NPOBeIeHUN codeceJOBAHMI
10 TeMaM JIEKIIMOHHBIX 3aHATHI
Pa3neu 1 IloBepxHOCTHBIE ABJIeHHMA. ALcOpOLMS HA IPaHULIE JKHIKOCTDb — ra3
1. ITonsiTvie 1 mpuMepsl qUcepcHON cucteMbl. CyThb MOHATUS AUCIIEPCHOCTD.
2. OCHOBHBIE THUIIBI UCTIEPCHBIX CUCTEM.
3. TepmoanHaMu4eckue 0COOEHHOCTH MTOBEPXHOCTHOTO CIIOSI.
4. TlpuuuHBl BO3HMKHOBEHMsI M30BITOUHOM MOBEPXHOCTHOW »Hepruun ['mb0ca. Ee cBs3p C
MOBEPXHOCTHBIM HaTSKEHHEM.
5. Onpenenenue, GopMyiia U BbIBOJ MOHATHUS TOBEPXHOCTHOE HATSDKEHHUE.
6. Y nenpHast moBepXHOCTHAs YHeprust [ mooca.
7. CyTb IOHATUH aicopOIMs U aBTOAACOPOLIMS, UX CXOCTBA U Pa3INyusl.
8. CriocoObl BeIpaskeHUs aJCOPOLIMHU Ha PA3IMYHBIX IPAHUIAX pazjesna ¢as.
9. TloepxHocTHO-akTHBHBbIe BemecTBa (IIAB), ocoGeHHOCTM MX CTpoeHHs, KiaccupuKaius,
IIPUMEPBHL.
10. [ToBepxHocTHO-UHaKTUBHBIE BemiecTBa (IIMMAB), ocoOeHHOCTH UX CTPOEHHUS, TPUMEPBHI.
11. M3oTtepma moBepXHOCTHOrO HaTskeHHs. Ee BuA M aHanu3 A NOBEPXHOCTHO-AKTHUBHBIX U
MOBEPXHOCTHO-UHAKTUBHBIX BEILIECTB.
12. 3aBHCHMOCTH ITOBEPXHOCTHOTO HATSDKEHUE OT KOoHIeHTparu [TAB, mpuunHa Ha0Ir01aeMOT0
SIBJICHUS.
13. IloHsATHE MOBEPXHOCTHOM AaKTMBHOCTH, MaTeéMaTH4ecKas 3allChb, METOJ €€ ONpPEIEICHUs U3
AKCIEPUMEHTAIbHBIX TaHHBIX.
14. IlpaBuno [rokno-Tpay6e, ero ¢popMyarpoBKa, WILTIOCTpPALHs U oKa3aTeabcTBo. OOpaleHue
npasuia J[roxio-Tpay0e.
15. Cnioco6 BeIpaXxeHHs aACOPOIMH HA TPAHUIIE KHUIKOCTh — Ia3.
16. IonoxxutenpHOE WM OTPUIIATEIILHOE 3HaUYCHHE ajcopOruu ['m60ca, 0ObsICHEHHE BO3MOKHBIX
BapHAHTOB.
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17. MoHOMOJIEKYyJIIpHA WJIM TIOJIMMOJIEKYIIsipHa ancopOrus ['mb0ca, cTpoeHne aacopOIMOHHOTO
CI101.

18. ®ynnamenTansHOE ypaBHeHue ancopOumu ['mb6ca. Meron pacuera agcopOrum ['mb6ca no
TOMY YPaBHEHHMIO.

19. TlpenensHas aacopOuus, ee puandecKuii cMbICI. MeToIpI pacueTa mpeAaebHOMN aICOPOITHH.
20. VYpaBHeHue wu30TepMbl azacopOimu ['nbOca. BenuuwHBI, KOTOpPHIE MOXKHO pacCUUTaTh,
UCIIOJIB3YS 3TO YpaBHEHHE, CIIOCOOBI UX BHIYHCICHUSI.

21. U3otepma aacop6Oiuu ['ub06ca, ee BUI 17151 MOBEPXHOCTHO-aKTUBHBIX BemiecTB. [locTpoeHue u
aHaJIU3 IaHHOM 3aBUCUMOCTH. Y paBHEHHUE, ONICHIBAIOIIEE TaHHYIO 3aBUCUMOCTb.

22. Ypasuenue IInnikoBckoro, pU3NUECKUil CMBICT KOHCTAHT ypaBHeHHUs LIIUIIKOBCKOTO.

23. OmpeneneHue mpeaesbHoM aacopomu no ypaBHeHuto LIumkoBckoro.

24. Metoa pacuera KOHCTaHT ypaBHeHus [lIunikoBckoro.

25. CtpoeHue U reoMeTpUUeCcKHEe apaMeTpbl MOHOMOJIEKYJISIPHOT'O CJIOS, UX BBIYHUCIICHHE.

Pazngen 2 AxcopOumsi Ha TBepA0ii MOBEPXHOCTH
1. Crioco® BeIpa>keHUs aJIcOpOLMU Ha TpaHMIIe TBEPAOE TEJI0 — I'a3.
2. Ocobennoctu ancopbunu JIeHrMropa, XxapakTepUCTUKH TBEPI0H TOBEPXHOCTH.
3. YpaBHeHue u3orepMsl ajicopOumu JIenrmiopa, ero BEIBO U aHAIU3.
4. M3orepma aacopbumu JleHrmiopa, ee BUA M aHAIW3, ypaBHEHHE, ONHCHIBAIOIIEE JaHHYIO
3aBUCUMOCTb.
5. IlonsiTue npenenabHON aacopOLUu Ui CUCTEMBI, ONKUChIBaeMoi aacopOuueit Jlenrmiopa. Meron
pacuera npeaeabHoN afcopouuu.
6. MoHOMoOJIEeKyIsipHA WIIM MTOJIUMOJIEKYIIsipHa ajicopOuus JIeHrMiopa, cTpoeHre ajcopOIMOHHOTO
CJIOS1.
7. Onpenenenus ancopbara, agcopOeHTa, aicopoTuBa.

8. Ypasuenue agcopoiuu OpeitHanuxa, ero NpuMeHEeHHE.

9. YpaBHeHUe NOAMMOIIEKYIsIpHOH ancopOuuu BOT.

10. MoHnomolekyisipHa WM TOJUMOJIeKYyJisipHa ancopOuust BOT, cTtpoenune aacopOIIMOHHOTO
CJIOS1.

11. Meron pacueta npezenbHo# agcopouuu no teopun bOT.

12. Onpenenenue ynenbHOM MIO0MIAI1 TOBEPXHOCTH a1COpOEHTA.

13. ®U3NKO-XUMUYECKHH CMBICT MOTEHIMANbHOM Teopun [lonsHu.

14. YpaBuenue /lyonHuHa, €ro npuMeHEHHE.

15. Bunpl KanujuIsipHON KOHJIEHCAIIUU HA TIOPUCTHIX aJICOPOCHTAX.

16. Knaccuduxanus aacopOeHTOB.

17. OMnupuyeckoe ypaBHEHHE aJIcCOPOLIMH Ha TPAHUIIE KUIKOCTh — TBEPOE TEIO.

Pa3nen 4 CpoiicTBa JIN0(OOHBIX M CIIEPCHBIX CHCTEM
1. IlpuunHbBI BOBHUKHOBEHHUSI HOHHOH a/icopOLnu.
2. Mexanusm (popMupoBaHUs JBOMHOTO 3ekTpuueckoro cios ([13C).
3. Crpoenne I2C, Teopus LltepHa.
4. Muuenna 30514, €€ cTpoeHue, Gopmyiia, IPUIMHBI 1 MEXaHU3MbI 00pa30BaHusl.
5. TepmonuHaMu4ecKkuil MOTEHIMAN MOBEPXHOCTH TBEPAOH (a3bl, MOTEHIMAN aACOPOLHOHHOTIO
cios, ux uzoopaxenue Ha cxeme J[9C.
6. DIEKTPOKMHETUYECKU TOTEHIHAN, ero u3o0paxkeHue Ha cxeme JIDC. B0O3MOXKHOCTH ero
AKCIEPUMEHTAIBHOTO OIPEEIICHNUS.
7. Bnusnue cocraBa MHAU(G(HEpEeHTHOro 3eKTposuTa Ha crpoenue [19C.
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8. Bmusiaue coctaBa HenHauddepeHTHoro saekTponnTta Ha ctpoenue [[9C.

9. IlpsiMble »HIEKTPOKUHETUYECKUE SIBJICHUS, IMPUYMHBI BO3HUKHOBEHHUS, MPUHIIMIHAILHOE
OTJIMYHE OT OOPATHBIX SBICHHIA.

10. OOparHble AIEKTPOKUHETUYECKUE SIBICHHS, MPUYUHBI BO3HUKHOBEHUS, MPUHIUIIAAIBLHOE
OTJINYKE OT MPAMBIX SIBJICHUH.

11. CyTh siBIEHUS 3JIEKTPOOCMOCA, OTIBIT, €ro 0OBICHEHHUE C TOUKU 3peHus crpoeHus [12C.

12. Cytsb siBeHus 3aeKTpodopesa, OIbIT, €ro 00bsICHEHNE ¢ TOUKH 3peHus ctpoenus [[9C.

13. OcHoBHble ntonoxkeHus reopuu JJIDO.

14. Tunel ycTOMYUBOCTH JTUOGOOHBIX JUCTIEPCHBIX CHCTEM.

15. PackinHuBaromee JaBiICHNE, OIICHKA €ro BIIMSHHSL.

16. MexaHU3MBbI KOAryJsuy JTHO(OOHBIX JUCTIEPCHBIX CHCTEM.

17. IlpuunHbl KOAryJIUpYOIIEH CIOCOOHOCTH 3JIEKTPOIUTOB.

18. [paBwmita KOaryssIuy SJIEKTPOTUTAMH.

19. Koarynupyroriasi ciocOOHOCTh U MOPOT KOATYJISILIU JIEKTPOIUTOB, POPMYJIbI, BEIUUCICHHUS.
20. [IpaBuno lyneue-I'apau.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUsI WM HHbIEe MAaTepPHAJIbI, HEOOX0AUMbIE IJIsI
OLICHKHU 3HAHUI, YMEHHMii, HABBIKOB M (WJIH) ONBITA B X0/A€¢ NMPOMEKYTOYHOH ATTECTALUM 110
JUCHUIIJINHE

3aueT ¢ OIEHKOW MPOBOTUTCS B YCTHOH (hOpMe IO BCEMY MaTepHally U3ydaeMoro Kypca
«Kommonnuasa xuMusty.

IIepeyeHb BONIPOCOB ISl NOATOTOBKHU K 324€Ty C OLIEHKOH
(OIIK-1: UOIK-1.1, UOTIK-1.2, UOTIK-1.3; OTIK-2: UOIIK-2.4):

1. CaoiicTBa 1 0COOCHHOCTH AUCTIEPCHBIX cUcTeM. Kiaccudukarus JUCTIEPCHBIX CUCTEM.
2. TloBepXHOCTHBIN CJIOH, €r0 TEPMOJIMHAMUYECKUE OCOOCHHOCTH. MeTo1 H30BITOUYHBIX BETHYNH
['u66ca.
3. TloBepXHOCTHOE HATSHKEHHE, MPUYMHBI €r0 BO3HUKHOBEHUSA. DHEPTeTHUUYECKOE COCTOSIHHE
MOBEPXHOCTH.
4. VnenbHas moBepxHocTHas sHeprus ['n0O6ca. IlomHas moBepXHOCTHasi HHEpPrus. Y paBHEHHE
['u66ca-I'enpMromnpua.
5. ApcopOrmusi, aBT0aACOPOIHS, CTIOCOOBI BRIPAXKECHUS aJICOPOIIHH.
6. Kiaccudukarmms agcopOHOHHBIX TIporieccoB. OTimyus GU3H- U XeMOCOPOIIHH.
7. ApncopOmusi Ha TpaHUIE XKUJIKHA pacTBOp - ra3. YpaBHeHue aacoporuu ['mb6ca. M3orepma
ancop6buuu I'n60ca.
8. VYpamuenue uzorepMmbl aacopOiuu [mb6ca. IlpenenvHas agcopOums. MeToasl HaXOXKICHHS
npeenbHON aAcopOIUu.
9. TlosepxHocTHO akTuBHBIE BemecTBa (ITAB) u noBepxHocTHO nHakTUBHBIE BeniecTBa (ITMAB).
N30TepMbI MOBEPXHOCTHOTO HATSHKCHHUSI.
10. TMoBepxHocTHas akTUBHOCTB. [IpaBmiio TpayoOe.
11. Crpykrypubie ocobennoctu I[IAB. 3aBucMMOCTB CTPYKTYpBI aacOpOIIMOHHOTO CJIOSI OT
koHueHntpanuu [TAB. IlpaBuiio BeipaBHUBaHMsI MOsipHOCTEH Pebunmepa.
12. Knaccudukanus [TAB.
13. VYpaBuenue IllumkoBckoro. Pu3myeckuid CMBICT W ONpEACICHHE KOHCTAaHT YPaBHEHUS
[InmkoBCcKoOro.
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14. Omnpenenenue reoMeTpUYECKUX MapaMETPOB MOHOMOJIEKYJIIPHOTO CIIOSL.

15. AncopOuus Ha TpaHHIE TBEPJOE TEIO - Ta3. YpaBHEHHUE M30TEPMbI ancopOmmu JIeHrmropa.
N3otepma aacopbuuu Jlenrmiopa. OnpeneneHue npeaeabHou aacopOuu.

16. YpaBuenue agcopounn OpeitHmxa.

17. Teopus nomumonexynsipHoi ancopouuu BIOT. Vpasuenue BOT. Omnpenenenue ynenbHON
IUIOINAAM [TOBEPXHOCTHU aJICOPOEHTA.

18. Ancopbumonnas teopus [lonsHu.

19. KanwmuispHast KOHAEHCAMs HA OPUCTBIX aCOPOCHTaX, KaMIIISIPHBINA THCTEpe3uc.

20. Teopust o6bemHoro 3anonuenus Mukporop (TO3M) Jlyoununa.

21. Knaccudukanus mOpUCTIX aJCOPOSHTOB.

22. Anresus, pabota aaresuu. Ypasuenue [lronpe. Koresus, pabora kore3zuu.

23. CmauuBaHue, KpacBOH yroi cMaunBaHus, ypasHeHue Onra. Ypasuenne FOunra-/ronpe.

24. TlpenenbHbIE CIydad CMAauMBaHUs. YTIIbI HATEKAHUS U OTTEKAHUSI.

25. BonoHepacTBOpuMbIE MTOBEPXHOCTHBIE IUICHKH, YCJIOBHS MX oOpa3oBanus. Kosdduuumenr
pacrekaHus 1o ['apkuscy.

26. MexdazHnoe HaTspkeHue. [IpaBuino AHTOHOBA.

27. ArperaTHble COCTOSIHMSI HOBEPXHOCTHBIX HEPACTBOPUMBIX IJICHOK.

28. M36uparenbHOe cMaynBaHue. Morommue siBIeHUs U (I0Tarus.

29. HNonnas ancopOums. AAcopOIMOHHBIA MeXaHU3M (OPMUPOBAHHS JTBOWHOTO JIEKTPUICCKOTO
cios (A2C). Teopun crpoenus [12C.

30. DIeKTPOKNHETHYECKHUH MOTEHIHAI. DKCIIEPUMEHTAIbHBIE METO/IBI €TI0 OIPEICIICHUSI.

31. DnexTpocTaTHUeCKue B3aUMOAECUCTBUS B TMO(YOOHBIX cucTteMax. CTpoeHHe MULIEILIBI.

32. Bousaue coctaBa anekrtponura Ha crpoenue JOC. BausHue uHIupgdepeHTHbIX
anektponutoB Ha crpoeHue J[OC. Jlmorponnsle psnasl. MoHHBIE 0OMeH. VYpaBHeHHE
Huxonsckoro.

33. Bnousaue cocraBa oanekrponautra Ha cTpoeHune JOC. BnusHue HeuHaupdepeHTHBIX
ANEKTPOJUTOB Ha cTpoenue [1DC.

34. DIeKTPOOCMOC | MTOTSHIINAJ TeueHus. Y paBHeHue [ enbMroibia-CMOITyX0OBCKOTO.

35. Dnekrpodopes U MOTESHITUAT CEANMEHTAIINH.

36. DnexTpoxanuUIApHBIE SBICHUS. Y paBHEHH JIummMaHa. DIeKTpOKamuUIIpHas KpUBast.

37. YcToiuuBoCTh TM0(OOHBIX TUCTepCHBIX cucTeM. OcHOBHBIE mosioxkeHus Teopun 1JIDO.

38. Koarynsamusts n11o¢poOHBIX AMCIEPCHBIX CUCTEM, MPUYUHBI KOATryJIUpPYyIOMIeH CIIOCOOHOCTH
AIIEKTPOJIUTOB.

39. [IpaBuna  koarynsuuu  3JekTponuTamMu. OCHOBHBIE — XapaKTEPUCTHKH  KOAryJsIUH
AIIEKTPOIUTAMH.

40. Kuretnka ObICTPOH KOATYIISIINH.

41. MonexkynsipHO-KUHETUYECKHE CBOMCTBA JIMCHEPCHBIX CUCTEM - OpPOYHOBCKOE [IBHYKEHHE,
muddysus. [epsoiit 3akon Ouka.

42. Ocmoc, OCMOTHYECKOE JaBlIeHHE, POJIb OCMOCA B ’KHBOM MPHUPOJIE.

43. Cenumentanus. CeauMeHTannoHHO-IU(pdy3noHHOEe paBHoBecue. Koadoumment Crokca.
VYpaBHeHUE [UIsI CKOPOCTH OC@KICHMS YaCTHUI[, YCIOBHUsS €ro NMpUMEHEHHs. | urncomeTrpudeckuit
3aKOH.

44. OnTtuyeckue cBorcTBa aucnepcHbx cucteM Konyc Tunpams. YpaBuenuwe Penes. 3akon
byrepa-Jlam6epra-bepa.
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YTBEPXJIAIO:
Hupexrop nnctutyra @XTuM

13 29 20 I"

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis

20 r. Hayaja mOArOTOBKH.
0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;

)
Pazpaboruuk (u):

DUO, 5
( y4eHas CTeIEeHb, y4eHOE 3BaHNE) « » 20

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl
poTOoKO0JI Ne OT «__ » 20

3aBenyronuit kKageapou

JIner akTyanu3zanum NpUHAT HA XpaHeHHUe:

3aBeyroluii BeITycKatomen kadeapoit «HaHOTeXHOIOrUN 1 OMOTEXHOIOTHI

« » 20 r.

Meroanueckuii otaen YMYVY: « » 20 r.
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