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1. IEJIM ¥ 3AJTAYM OCBOEHUS JUCIHUTIIAHBI (MOIY.JISA)

1.1. HeassMu ocBOeHUsI AUCHUIIMHBI «KOTONIHAS XUMUS SBISETCS (OPMUPOBAHUE
y CTYACHTOB OCHOBHBIX IIOHSTHH, 3HAHWH W HABBIKOB B OOJIACTH TEOPETHYECKUX OCHOB
TEPMOJMHAMHUKN TMOBEPXHOCTHBIX SIBJICHUH; YMCHHH BBIMONHITH HEOOXOJAMMBIE PACUETHI
OCHOBHBIX CBOMCTB AMCIIEPCHBIX CHCTEM, (DPU3MKO-XMMHUYECKHUX XapaKTEPUCTHUK MPOIIECCOB Ha
rpanune pazgena ¢a3; CrnocoOHOCTH AaHATU3UPOBATh MEXAHU3MbI aJICOPOIMOHHBIX H
JNEKTPOKUHETUYECKUX SIBICHUI; YMEHUH MHTEpPHpPEeTUPOBaTh U TMPOBOJAUTH OOPabOTKY
pe3yJbTaTOB JKCIEPUMEHTA, Pa3BUTh HABBIKM HCIOJIB30BAHUS TEOPETHUYECKUX 3HAHUU s
peLIeHHs MTPAKTUYECKHX 33124 U (POPMUPOBATH HAYYHOE MBIIUICHHUE.

1.2. 3amaun ocBOEHHUA JUCHHUILIHHBI:

-  W3y4UTh OCHOBHBIC CBOHCTBAa JUCHEPCHBIX CHCTEM, (DU3HKO-XUMHUYECCKHEC
XapaKTEPUCTUKH IMOBEPXHOCTHO-aKTHBHBIX BEIIECTB, ITapaMETPhl TOBEPXHOCTHBIX SIBJICHHH;

- PacCMOTPETh OCHOBHBIC TEOPUH M (DU3UKO-XMMHYECCKHE 3aKOHOMEPHOCTH MPOTEKAHMS
MPOIIECCOB aJICOPOIMKM Ha TPaHMIAX paslieia XUIAKOCTh — Ta3, TBEPAOE TEIO — JKHIKOCTD,
TBEPJI0€ TEJIO — Ia3;

- TMIO3HAKOMUTHCS C MIOBEPXHOCTHBIMU SIBICHUSMU — aJre3us, KOre3us, CMauylMBaHUE U UX
MPaKTUYECKUM MPUMEHEHHUEM;

- U3YYUTh CTPOCHHUE JBOMHOTO JIEKTPUUECKOTO CIOS U MUIICILIIBI,

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

- npuoOpecTH HaBBIKM pacyeTa MOJEKYISPHO-KUHETHUECKUX, ONTHUYECKUX H
ANEKTPUUECKUX CBOMCTB AUCHEPCHBIX CHUCTEM;

- JIaTh NPEJICTABIEHHE O COBPEMEHHOM COCTOSSHUM M IYTSAX PAa3BUTHUS KOJUIOWUIHOM
XUMUH, €€ PO B HAYKE U TEXHUKE;

- pa3BUTh CaMOCTOSITEILHOCTh B TPHOOPETEHHWM HAYYHBIX 3HAHUW U OMBITA
AKCIIEPUMEHTAIbHON PadOTHI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT' PAMMBI

2.1. Yueonas aucuuminua «KoJyutomaHas XuMus» BKIIOYEHA B 00s3aTElIbLHBIA
nepevyeHb AUCLUUIUIMH 0a30BOM yacTh 00pa30BaTeNbHONW MPOrpaMMbl BHE 3aBHCHMOCTH OT €€
HanpaBieHHOCTH (mpoduist). JAMCUMIUIMHA pealn3yeTcs B COOTBETCTBHM C TpeOOBAHUSAMHU
®I'OC, OIl BO u VII, no nanHHOMY HanpaBJIE€HUIO IOJATOTOBKH.

JlucummiuHa OCHOBBIBaeTCs Ha 0a30BbIX 3HAHUSAX, IOJYYEHHBIX CTyJIEHTaMH IpH
M3Y4YEeHUU JUCUUIUIMH «MaremaTukay, «OO0mmas u HeopraHudeckas Xumusy, «OpraHudeckas
XUMUS», «AHaIUTHYECKas XUMHUS U (PU3UKO-XMMHUYECKHE METOMbl aHaiuu3ay», «Puznyeckas
XUMUS», TJIe OHU IPHOOPETAIOT HEOOXOJMMbIE 3HAHUS [0 OCHOBHBIM MaTeMaTHYECKUM ITpHEeMaM
pacueToB, CTPOEHHUIO BEIIECTB UM CBOMCTBAM OCHOBHBIX KJIACCOB HEOPraHMYECKUX H
OpPraHMYECKHUX COEIMHEHMH, OCHOBHBIM (PU3MKO-XMMHUYECKMM METO/aM aHaju3a BEeIIEeCTB,
OCHOBaM TEPMOJMHAMUKHN U XUMUUYECKON KUHETHKHU.

Jli1 yCBOEHUS JUCUMILIMHBI CTYEHT JTOJIKEH:

- 3HaTh mpaBwia JuddepeHIUpOBaHU, HHTETPUPOBAHUS, JIOTapU(PMUPOBAHUS;
OCHOBHBIE KJIaCChl HEOPraHMYECKUX U OPraHUYECKUX COEIUHEHUH, MX CBONCTBA U CTPOEHHE;
CMBICJI XMMHYECKHX (POpMYJ, CUMBOJIOB, MHAEKCOB, KO3()(UIMEHTOB U MpaBUiIa MPOTEKaHUs
JJIEMEHTAPHBIX XMMHUYECKMX PpEeakLui; OCHOBbI METOJOB aHalu3a BEIECTB; OCHOBHBIC
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TEPMOJIMHAMUUYECKUE COOTHOLIEHHUS (U3NYECKONM XHUMHUH, IOHATHE CKOPOCTH XHMHYECKUX
peaxkuuii 1 HalpaBI€HHOCTH XUMUYECKHUX IIPOLIECCOB;

- ymeTh auddepeHunpoBaTh U UHTETPUPOBATh YPABHEHUS, IPOBOJUTH MaTeMaTHUECKUE
npeoOpa3oBaHusl ypaBHEHMI, TrpadUiyecku aHAIU3UPOBATH MATEMAaTUYECKHUE 3aBHCHMOCTH;
ONpeneNaTh KJacC OpPraHUYeCKUX COCIUHEHUH, H300pakaTb CTPYKTypHBIE (OPMYIIbI
KapOOHOBBIX KHCJIOT, CIIUPTOB, aMUHOKHCJIOT, JIMIIMJOB, 3aIMChIBATh YPABHEHMsI XMMHUYECKHX
pEaKUMi; MOJIb30BATHCA XUMHUECKUMH PEAKTHBAMH, XUMHUYECKOH MOCYAOH M XMUMHYECKHM
000pyOBaHUEM; TPUMEHATH 3aKOHbl TEPMOJMHAMUKH, BBIYUCIATH XapaKTEpUCTUUYECKUE
TepMOJMHAMHUYECKUEe (YHKIMH, 3alUChlBaTh OCHOBHBIE KHHETUYECKHE COOTHOLICHHMS;
II0JIB30BAThCs CIIPABOYHOM JIMTEPATYPOH;

- BJaAeTh METOJAAMU MaTEMaTHYECKOro ammnapara, CTaTUCTUYECKUMH METOJaMU
00pabOTKM IKCIIEPUMEHTAIBHBIX JAHHBIX; XUMHUECKOW TEPMUHOJIOTHEH, OCHOBHBIMHU 3aKOHAMH
o0mield ¥ HEOPraHMYeCKOW XHMHHM, OPTraHMYeCKOW XHMHH; OCHOBAMH (DHU3MKO-XUMHUYECKUX
METOZI0OB aHajM3a BEIIECTB; OCHOBHBIMM 3aKOHaMHM (U3MYECKOH XMMHH, HaBbIKAMU
UCIIOJIb30BAaHUS M @HAJIN3a OCHOBHBIX TEPMOJMHAMUYECKHUX COOTHOLICHUH.

HucuuruinHa «KonmonaHas XuMusy sBJSIeTCS OCHOBOINOJIAraroIei A u3ydeHus psja
oO0IIeHayYHbIX U CHEIMAIbHBIX JUCLUIUINH, CBSI3aHHBIX C XUMHEH, /i€ UCIOJIb3YIOTCS 3HAHMUS,
YMEHMSI U HaBBIKH, IOJIyYEHHBIE CTYJIEHTaMH IPU HU3YYEHHM KOJUIOMJHON XUMHUU, PEIICHUs
pacueTHBIX 3ama4, U Cc()OpPMHUpOBAaHHBIE KOMIICTEHIIMHM B OINPEIEICHUH BO3MOXKHOCTH,
0COOEHHOCTEH U MapamMeTpoB NMPOTEKaHUs PU3UKO-XUMUYECKUX MTPOLIECCOB.

3HaHMS, YMEHUS M HaBbIKU, IOJIYYEHHbBIC YYalIUMCS IpPU HU3YyYEHUH JUCIUILIMHBI
«Konnougnast xumus», Oy1yT HEOOXOIUMBI Ul OCBOCHUS IOCIEAYIOIINUX KypcoB 0a30BOTro U
npoecCHOHATBHOrO MHKIA — «DPHU3UKO-XMMHUYECKHE METOAbl MCCIEOBAHUS METaIOB U
CIu1aBoB», «O00Opy/IOBaHME W OCHOBBI IMOJYYEHHUS XUMHUECKHMX MaTepHalioBy, a TaKXkKe IpH
HOJTrOTOBKE, BBIMOJIHEHUH M 3allUTe KYPCOBBIX M BBIMYCKHON KBaJU(pHUKAIIMOHHON paboT, Mpu
pEeLIeHUH HayYHO-UCCIIEJ0BATENIbCKUX 3a/1a4 B OyayIiel mpodecCHOoHaNbHOM NesTeTbHOCTH.

CBsi3p JaHHOW JUCHUIUIMHBI CO CHEUaln3alueld o0ydarollerocs peanu3yercs Ipu
pacCMOTpPEHHMM B XHMHUYECKUX M XUMHUKO-TEXHOJOTMYECKMX IPOU3BOJCTBAX (PU3UKO-
XUMHUYECKHX MPOLIECCOB, TPOTEKAIOIINX HAa IPaHULIe pa3zaena a3, CBOICTB AUCIIEPCHBIX CUCTEM,
METOJIOB MCCJIEI0BAHUS U aHAJIN3a MOBEPXHOCTHBIX SIBJICHUM.

OCOOEHHOCTBIO JIUCLMIIMHBI  SIBISIETCS TMPOBENEHHE JabOpaTOpPHBIX paboT, dTO
MO3BOJISIET MIPUOOPECTU CTYAEHTaM YMEHMs paboTaTh C XUMHUECKUMH peareHTaMu, MOocyJoi U
npubopaMu, OCYHIECTBIATh XMMHUYECKHH, (U3UKO-XMMHMUYECKHH SKCHEPUMEHTHl U TPOBOJHUTH
NEepBUYHbIE HayuyHble ucclefoBaHus. B mabopaTopHble paboOThl BBEJEHBI DJIEMEHTHI,
MOBBILIAIOIINE HHTEPEC CTYEHTOB K HUM U UX [M03HABATEIbHYIO aKTUBHOCTD.

K aktuBHBIM MeTonaM oOOyueHHUsT OTHOCHTCA cJada IHCbMEHHOTO OT4YeTa I0
nabopaTopHoit pabotre B ¢dopme OOCYXIEHHs, TOCKOJBKY Takas paboTa TIpeanosiaraer
BBIMIOJTHEHHE TBOPYECKHUX 3aJaHui U 3aaa4y. CTyleHT BCTymaeT B JAUAJIOT C IpernojaBaTesieM B
X0J1e 00CYX/IeHUS pe3yabTaTOB SKCIIEPUMEHTA, €0 aHaJIn3a U OCHOBHBIX BOIPOCOB OT/AEIbHBIX
TEM JUCLHUIIINHBIL.

Pabouas mporpamma mucuuiuinHbl «KommougHas XMMHsS» A MHBAIMIOB U JIMIL C
OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0pOBbsI pa3palbaThIBaeTCsl WHAWBUAYAIBHO C Y4E€TOM
0COOEHHOCTEH MCUXO(PU3MUECKOr0 pPa3BUTUS, WHAMBHYalIbHBIX BO3MOKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX O0YUaIOIIUXCSL.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS JUCIHUATLITAHBI (MOIYJIST)

[Tpouecc uzyuenust AMCUUIIIHNHBI (MOays1) «Kommoninas XuMush» HapaBJieH Ha:

- (hopMHpOBaHKE AIIEMEHTOB Ccieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo

HanpaBJIeHUIO TOATroToBKY (creruanbHocTH) 18.03.01 «Xumuueckas TeXHOIOTHSD»:
a) oomenpodeccuonansubix (OIIK): OIIK-1, 7.
Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus Komnemenyuii OUCYUNTUHAMU

OOmias u
HEOpraHuyecKast
XUMUS

(b1.5.4)

Okonorus (b1.6.7)

XHUMHS 2JIEMEHTOB
(b1.B.11)

Opranuydeckasi XuMust

(B1.B.15)

OpFaHI/I‘ICCKaﬂ XUMUS
Il (51.5.16)

Bsenenue B

CIICIHUAJIBHOCTH
(B1.B.17)

Ddusnueckas XuMus
(B1.5.22)

JlakokpacouHbie
mokpeitus (b1.5.24)

OOmrast xuMHIIecKast
texHosorus (b1.5.27)

Koanonanast xumus
(b1.5.10)

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

OIIK-2

HNudopmarnka
(F1.5.2)

Marematuka (b1.5.3)

OOmas u
HEOpraHuuecKast
XUMUS

(b1.5.4)

AHanuruueckas
XUMUS U HHU3HKO-
XUMHUYECKHE METOIbI
anaymza (b1.5.8)

WNmxenepHas rpaduka
(b1.B.9)

XUMHS 3JIEMEHTOB
(BL.B.11)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

®usuka (b1.5.12)

Opraandeckas XUMHAS
(B1.B.15)

OpFaHI/I‘IeCKaﬂ XUMUA
I (51.5.16)

Wudopmannonnsie
texHosyoruu (b1.5.18)

IIpuknannas
Mexanuka (b1.5.20)

IIpoueccer u
MeXaHUIeCKUe
ammapartbl
XAMHA9IECKUX
TIPOU3BOJICTB
(b1.5.21)

dusznueckas XUMUA
(51.5.22)

JlakokpacouHble
nokpeitus (b1.5.24)

DIIEKTPOTEXHHUKA W
TPOMBIIIIICHHAS
JIIEKTPOHHUKA
(b1.B.26)

OOmas XxuMu4ecKast
texuomnorusi (61.5.27)

Koanonagnasa xumus
(b1.B.10)

IlogroToBka K
MPOLEAYPE 3alUTHI U
3ammra BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUNIUHE, COOMHECEHHBIX C NJIAHUPYEMbIMU PE3YTbMaAmMaMU 0C60EHUS

Kon u nHanmenoBanue OueHo4YHbIE CPEACTBA

Koa n
HHAUKATOpAa o
HanMeHOBaHUe 1OCTITKEHISE IInanupyemble pe3y/ibTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyTOoUHOM
KOMIICTCHIIMU KOHTPOJIA arTreCcralmuun
KOMIICTCHIIMHA
OIIK-1. Criocoben 3HATb:
- OCHOBHBIC
u3y4are, TCOPETUYCCKUE
aHaIN3UPOBATh, N —
HUCIOJIB30BAaTh KOJUIOMIHOU XUMUU; KOHTpOIIbHBIE
MCXaHHU3MBbI - OCHOBHBIE ITOHSATHS U BOIIPOCHI K
XUMHUYECKUX HOIIK-1.1. H3yuaem COOTHOIICHUS BJIAJIETH: TaGOPATOPHBIM
peaK]_H/[f/'I’ MEXAHU3MDBL XUMUYECKUX TECPMOJUHAMUKH - OCHOBHBIMH 3aKOHaMU pa60TaM
MPOUCXOJIAIINX B peaxyutl, OCHOEbLEAACH HA TIOBEPXHOCTHBIX YMETB: Pas/CIoB KOJUIOMAHOM i
SIBJICHUM ) XHUMUH, LIETOCTHBIM KontponbHusie
TEXHOJIOTUUECKUX 3HAHUAX O CMPOEHUU ’ - IPOBOJUTH PACYETHI C ’ Bomnpocs! nns
mpoLeccax u eeujecmea, npupooe ” MOTATHGE AMCHEPCHEIX | o onb3oBatmem TPCACTABICHHEM O BOTPOCBI TIPH CTHOTO
P » IpUp CHCTEM, mpoIieccax Ha MIPOBCACHUU Y

OKPYXKaIoIIeEM MHUDE,

XUMUYECKOU C8A3U U

OCHOBHBIX COOTHOIIICHUH

cobecemoBanus Ha

. MOBEPXHOCTHOT'O TEDMOTHHAMIKE 1 MOBEPXHOCTH U cobece0BaHMi 110 N
OCHOBBIBAsICh Ha CBOLCMBAX PA3TUUHBIX HATKEHNS, HOI; - ABJICHHAX, TeMaM 3a4eTe ¢ OICHKOM
3HAHUAX O CTPOCHUH | KIACCOB XUMUHECKUX i
p 3 U30BITOYHOM MPOUCXOJISAIIMX B JIEKIHOHHBIX
BEILIECTBA, IPUPOJIE | 2IEMEHMO8, COCOUHEHUI, TOBEPXHOCTHOM PasIMIHBIX AUCTICPCHBIX | sqpyarpig

XAMHUYCCKOM CBSI3H B

eeujecme U mamepuaios

sHeprun ['mb6ca,

CBOMCTBaxX ajicopbunu u
Pa3IMYHBIX KJIACCOB aBTOAJCOPOIHH,
XUMHUYECKUX MOBEPXHOCTHO-
2JIEMEHTOB, aKTIiI'BHBIX BCIICCTB,
JABOHUHOT'O

COEIMHEHUH, BEIIECTB

DJICKTPUYECCKOTO CJIOA

CHUCTEMAX




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

1 MaTepuajioB

Kon u HaumenoBanue

OueHo4YHbIE CPeACTBA

HHAUKATOpAa <
1OCTITKEHISE IInanupyemsble pe3y/abTaThl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyTOoOUHOM
KOMIIeTeHIHH KOHTPOJIA arTrecranmmu
3HATD:
- OCHOBHBIC
3aKOHOMEPHOCTH
HPOLIECCOB aACOPOLU
Ha rpaHuIax )KHHKHﬁ
pacTBOp — ras, TBEpA0e
TEJO — ra3, HOHHOU
ajcopouumy,
- OCHOBHBIC ITOJIOKCHUS
TEOpHU
MOHOMOJIEKYJISIPHOI
ancopouun ['mb6ca u BIAJETD:
Jlenrmiopa, )
TIO/HMOEKYIAPHOH - METO/IaMHU U3MEPEHUS
ancop6imn EOT HOBEPXHOCTHOTO
T?OprI/IHU_[TepHaf HaTSHKEHUs, KPaeBOTo
’ yria, BeIMYUHbL KOHTpONbHbIE
- YpaBHEHHUE aAcopOLUHU . .
¥ H30TEPMBI A1COPOLIHH YMETb: azcopOuuH 1 YACTLHOH | gopnocpr K
- IIPOBOJAUTH PACYEThI TMOBEPXHOCTH,
I'u66ca, nzorepmy . 71a00paTOPHBIM
aHCOp6HI/II/I Tu66ca OCHOBHBIX KPUTHYCCKOU pa6OTaM
HOIIK-1.2. Ananusupyem VPABHEHHE H3OTCPMEL XapaKTepPUCTUK KOHIEHTpaI1u K )
MeXaHu3Mbl XUMUYECKUX ancopbunu Jenrmiopa, | CHCPCHPIX CHCTEM, MHIEILI006pas0BaH, OHIPOTLEE
CaRULLl TDOUCXOOSUUX 8 Hi npnﬁeﬂeﬂne' pa, OTpEIENATH OCHOBHBIE SIeKTpOKMHeTHYecKoro | BOIIPOCHI IIpH
p 4 P “ B al:mem/re ’ (pU3UKO-XUMIYECKHE MOTCHIINATIA; pOBCACHUU
MmexHonocUteckux H?IIEHIKOBCKOFO XapaKTCPUCTUKU - METOAaMH CO6eC€}IOBaHHﬁ mo

npoyeccax u oKpysjicaroujem
mupe

(hUBUIECKHUI CMBICT €T0
KOHCTAHT,
TEOPETHIECKHE OCHOBBI
azicopOLuH, aAre3nu,
KOT€3HH, CMAauNBaHUs,
ypasHeHus [lronpe,
FOnra, FOura-/ronpe;

- OCHOBHBIE
MOJIEKYIISIPHO-
KHHETHIECKHe CBOMCTBA
0 OOHBIX
JUCHEPCHBIX CUCTEM —
i dysuro, ocmoc,
CeMMEHTALHIO,
ONTHYECKUE CBOHCTBA
JUCHEPCHBIX CUCTEM,
JNIEKTPUIECKHE
CBOIfCTBa AUCTICPCHBIX
CHCTEM —
3JIEKTPOOCMOC,
anekTpodopes

HOBEPXHOCTHO-AaKTHBHBIX
BEIIIECTB;

- IPUMEHSATH CIIOCOOBI
yIIPaBJICHHUS CBOMCTBAMHE
IMCTIEPCHBIX CHCTEM

HCCIeIOBaHus (HU3HUKO-
XUMHYECKUX CBOMCTB
MMOBEPXHOCTHOAKTUBHBIX
BEUIECTB, METOAAMU
MIPOBEICHHS
JTUCTIEPCHOHHOTO
aHaJm3a, CHHTE3a
JTUCTICPCHBIX CHCTEM U
OIICHKH UX arperaTuBHOM
YCTOMUYMBOCTH

TEMaM
JIEKIIMOHHBIX
3aHATHH




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kon u HaumenoBanue

OueHo4YHbIE CPeACTBA

JMHAMUKY U TeHACHIIMU
pa3BuTHA 00BEKTOB
HCCIIeI0BaHNS,
XMMHYECKHX MPOLIECCOB
Ha OCHOBE 3aKOHOB
KOJUIOMIHOW XUMUH

YTIPABIIEHHST XHMHUKO-
TEXHOJIOTHIECKIMH
npoleccaMu

HHAUKATOpPAa <
ILOCTmKeml:ﬂ IInanupyemsble pe3y/abTaThl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyTOoOUHOM
KOHTPOJIA arTrecralnmumn
KOMIICTCHIIMHA
YMETb:
- OIIepUPOBATh
IOJIy4CHHBIMH 3HAHUSAMU
Ha ypoBHe, HeoOxoumoM | BTA/TETh:
UL PELICHHUS - HABBIKAMH PEIICHUS
MPaKTHYECKUX 3a71ad, npoheCCHOHATBHBIX
BO3HUKAIOLINX TIPH 3a]a4 Ha OCHOBE
BBITIOJIHCHUH (byHIaMEHTaTBHBIX
3HATB: po¢ecCHOHATBHBIX (hUBUKO-XUMHYECKHX
(bmnq.ecme " byHKUMH B 06nacTu 3aKOHOB; KontpossHbie
KOJUIOUTHOM XUMHH; - HaBBIKAMHU BOIIPOCBHI K
XUMUYECKHE 3aKOHBI, .
- IPUMEHSATh OCHOBHBIE | CAMOCTOSATEILHOM 1a00paTOPHBIM
COCTAaBJISIOIINE .
(byHnavenT 3aKOHBI KOJUIOMIHON paboTHI B 00IacTH pabortam.
. XAMUH JUTS pELICHUSI CILICHHS] KOHKPETHBIX
HOIK-L1.3. Henonosyem COBPCMCHHOH TEXHUKH | |, oq)eczc[nmganbﬂmx fmxceﬂe HBIX 32 ad Ha Korrponerste
noxyYeHHbvle 3HAHUS O U TEXHOJIOT UL p N p A BOIIPOCHI NIPU
3a1a4 B XUMHYECKOU OCHOBE
peuienus 3a0ay - OCHOBHBIE 3aKOHBI A IIPOBENCHUN
7] KOJUIOUTHOI XUMHN TCXHOJIOTHH, (byRAaMeHTaTbHEIX cobecemoBaHuil Mo
npogeccuonabiol BO3MOKHOCTH ’ - BUIETH 00JacTH I0JIO’KEHUH KOJUTOMTHOM a
deamenbHocmu COBDEMEHHLIX HavaHEy | CTOTB30BaHI XUMUY; TeMam
o 1/121 TIOB 11 Mezcl: op | OCHOBHBIX - METOJaMH aHAJIN3a JICKITHOHHBIX
DHII A TEOPETUUECKUX JICHCTBYIOIIUX 3aHATHU
MO3HaHU 00BEKTOB o o
HOJIOXKEHUH KOJUIOMIHOU | IPOU3BOJICTB C LIENBIO
HCCIIeZIOBAHUS
o XAMHH B CMEKHBIX OIpe/eNeHuUs
KOJUTOMAHOH XUMHI .
TEXHOJIOTHYECKHX BO3MOXHOCTEH IS
00I1aCTsX; ONTUMU3ALNN
- IPOTHO3HMPOBAaTh TEXHOJIOTHH U METO/I0B
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Kon u HaumenoBanue

OueHo4YHbIE CPeACTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe 1OCTITKEHISE IInanupyemsble pe3y/abTaThl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyTOoOUHOM
KOMIICTCHIIMU KOHTPOJIA arTrecralnmumn
KOMIICTCHIIMHA
BJIAJ/IETH:
- METOAMH
Hcce10BaHus (PU3UKO-
XUMHUYCCKUX
VYMETAD: MPOLIECCOB B
- OLICHHUBAThb JUCHEPCHBIX CUCTEMAxX
3HATD: MPaKTHYECKYIO 1 TIOBEPXHOCTHBIX KoHTposbHbie
- OCHOBHBIC MCTOJBI H |3HAYUMOCTH PEC3YJIbTAaTOB SIBJICHUU Ha
OIIK-2. Cmocoben A pesy BOTIPOCHI K
TIPpUEMBL MPOBEACHUA | UCCIICIOBAHUA, OMIIUPUICCKOM U 6
HCTIONIb30BATR JKCHEpUMEHTa IO | IPOBOJIUTE 00paboTKyY TEOPETUIECKOM JaOOpaTOPHBIM
MaTeMaTH4eCKue, HOIIK-2.4. Hcnonesyem pasgenaM  KOJUIOMIHOM | pe3yJabTaToB YPOBHSX, METOJAMH paboTam.
(usnveckue, PU3NKO- | XumuyecKue memoost s XMMUK; OCHOBBI | 9KCIIEPUMEHTA; BepU(HKaLUH Kontpomnpasie
XUMHYECKHE, pewienus 3a0a4 IPOBEICHUS KPUTHYECKH TEOPETHYECKHIX BOIIPOCHI ITPH
XAMHUYECKHE METOBI | NnpogheccuoHanbHou HCCIIeIOBaHUN B 00JIACTH | aHATU3MPOBATh BBIBOJIOB, aHAJIN3a UX [IPOBEICHUH
JUISl PEICHNUS 33124 | desmenbHoChu KOJUTOMHO# XUMUH | TIOJTyeHHbIe 00nacTi NPUMEHEHHS; | cobece10BaHuUiA Mo
HpO(i)eCCI/IOHaHLHOﬁ aJICKBAaTHBIMH pe3yJ'[LTaTI)I,VOCO6eHHO - MCTOAaMH TeMaM
JeSATETBHOCTH SKCIIEPUMEHTAJIbHBIMH TIOBBINICHHON TIPUMCHCHUSL JIEKIIHOHHBIX
METOJaMH CIIOKHOCTH, B TOM YHCJIC COBPEMEHHBIX o
o 3aHSTHi
Tpedyromue TIOCTIDKEHUH B 001acTH
OPUTUHAIIBHBIX KOHHOHHHOﬁ XUMHUHU
MMOJX0I0B JUIS CO3JAaHUS HOBBIX

MPAaKTHYECKHX, B TOM
YHUCIIE TEXHUYECKUX U
TEXHOJIOTMUYECKUX,
petieHui
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast TpynOEMKOCTh AUCHUIUIMHBI COCTaBiIsieT 4 3a4yeTHBIX enuHulbl, 144 daca,
pacmpeeneHrne 4acoB 1o BUIaM padoT ceMecTpaM MpeACcTaBIeHo B Tabulie 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac

- B T.4. 110
Buna yueOHo# padoThI Bceero
ceMecTpam
4acoB
7 cem

C UCIIOJIb30BAHUEM DJICMCHTOB

®opMaT U3yYeHHsl JMCIUIIIHHBI
AJIEKTPOHHOTO 00Yy4EHHUs

OO0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pabora: 25 25
1.1. AyaurtopHasi paboTa, B TOM 4ucJje: 20 20
3aHaTUA JeKimonHoro tumna (JI) 8 8

3aHsATUs ceMuHapckoro tuna (I13-cemunapsl, mpakTUYecKue
3aHATHUS U D)

naboparopusie padboTsl (JIP) 12 12
1.2. BHeayauTopHasi, B TOM 4HCJe 5 5
KypcoBast pabdora (mpoekt) (KP/KII) (koHCynbTaLINSA, 3aIIMTA)

TEKYIIMI KOHTPOJIb, KOHCYJIBTAINH 110 AUCHIHUTUINHE 5 5
KOHTaKTHas paboTa Ha nmpomekyTouyHoM KoHTpose (KPA)

2. CamocrosiTeabnasi padora (CPC) 115 115

pedepar/scce (MOArOTOBKA)

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

KOHTpOJIbHast paboTa + +

kypcoBas pabota/mpoext (KP/KIT) (moxroroska)

CaMOCTOSITENIbHOE H3YUCHHE Pa3/IeioB, CAMOIIOArOTOBKA (IpopaboTKa n

MIOBTOPEHHE JIEKIIMOHHOTO MaTepuasa U MaTepraia y4eOHUKOB B YIeOHBIX 115 115
ocoOuii, MOATOTOBKA K Ta0OPATOPHBIM M MPAKTUIECKUM 3aHITHSIM, KOJUIOKBUYM

1 T.J.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 4 4
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabnuya 4 - Cooeporcanue oucyuniunsvl, CMpyKmypupoeannoe no memam

Bunel yueonoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
abora
pe3yabLTaTHI P % = o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= .
OCBOCHMS: - @ ":f u|l 2ol 3 & AKTHBHBIX H IIpakTH4yeckou DJIEKTPOHHOT' 0
aHMEHOBaHHUE Pa3iesioB, TEM s ] s &
ko1 YK; OIIK; ITK €Ho CRACTOR- I ) Z = § - E EG Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- o _.\ LAl
M MHAUKATOPBI = g2 E S5 = (93 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= f C o .12
JOCTHKEHUSI 2 §§ 2 E| 2 < = TEXHOJIOTHii Jacax) yacax)
KOMIIeTeHIU i = l% =] é‘ 3O &
7 CEMECTP
Pa3gen 1 [ToBepXHOCTHBIE SBICHHU. AICOPONNS HAa TPAHUIIE KUIKOCTh-Ta3
Tema 1.1 CpoiicTBa, XapaKTepPUCTHKH, CaMOCTOATCIILHOC
KiIaccu(UKAIHs TUCTIEPCHBIX CHCTEM VISYHCHNG TEME! rpymnoBas
T 0 . 6 [1.2] (crp. 11-20); [1.3] KOHC nfn):zmﬂ BeOMHA
MOJIUHAMUYCCKH HHOCTH 5
€pMOIMHAMHUYECKHE OCOOEHHOC (cTp.189-194) Y. p
MOBEPXHOCTHOTO CIIOS
OIK-1: Tema 1.2 AncopOuus Ha TpaHuIe
HOIIK-1.1 JKUJIKOCTB-Ta3 — Teopusi [ mboca, OATOTOBKA K JICKIIHAM TIeKIHA-00BACEEHHE 0
HOIIK-1.2 . YaCTHUYHBIM
ITOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA, 1 6 [1.1]  (ctp. 72-120);
NOIIK-1.3 Toave [2.1] (cTp. 9-36) MPUBJICYCHUEM (HOPMBI
OITK-2 npaswiio TpayOe, ypaBHeHUE . p- WKy CoRH, Gecet
HOTIK-2.4 [[umkoBckoro
00yueHre Ha OCHOBE
MOATOTOBKA K claye SKCIIEPHMEHTA,
JladopaTopnasi pa6ora Ne 1.1 nomycka k JIP [1.2] CCIIeI0BATETbCKIT
AncopOuus MOBEPXHOCTHO-AKTUBHBIX (c1p.49-70); [1.3] (cp. METO/I,
4 12 208-216); [3.1] (ctp. 3- TEXHOJIOTHsI
BEIIECTB HA IPaHUIaX pa3jenna 15);
! BBIIIOJTHCHU S
JKUAKOCTB-Ta3 U KUAKOCTb-TBEPAOE TEIO noxroroeka k JIP [3.1] .
J'Ia60paTOpHI)IX 3aJaHuHn
(ctp. 16-23)
B MaJIbIX rpynnax
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl P % E o HCIIOJBb3YEeMBbIX B PaMKax paspaﬁoTannoro
= .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe pa3aeioB, TEM ] ] S| = -
xox YK; OIIK; MK pasa > ¥ | & & § 5| g EG Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- | 55 &
H HHIHKATOPBI = g2 S 2|5 s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EElS o .12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| O =
CamocrosiTesibHasi padoTa no COCTaBIICHUE OTYETA IO
ocBoenmio 1 pazgena: 24 nabopaTopHoil  pabore
oT4eT 1o JaGopaTopHoii padoTe [3.1] (ctp. 3-23)
Hroro no 1 pazgeny 1 4 24
Pa3znen 2 AncopOuust Ha TBEpIOH MOBEPXHOCTH
Tema 2.1 Ancopbuust Ha rpaHuIe HOAIFOTOBKA K JIEKIIAM JeKLHsi-00bACHEHNUE ¢
YaCTHUYHBIM
TBEpJl0€ Teso-ra3 — Teopus JIenrmropa, 1 8 [1.2] (ctp. 70-82); [1.3]
EST (c1p.216-225); MpHUBJIEYCHUEM (HOPMBI
Teopui ’ ' JIUCKYyCCHH, Oece bl
ONFOTORKA o HCKHI/IH'O6’L${CH€HI/IC C
IIOAT0OTOBKA K JICKIIUAM
Tema 2.2 AncopOuus Ha rpaHULIE YaCTUYHBIM
OTTK-1: Ficopont patHil 1 8 [1.3] (ctp.219-220): 5
- IIPUBJICYCHUEM (DOPMBI
MOIK-1.1 JKHJIKOCTD - TBEPIOE TEIIO [2.1] (cp. 9-36) p reemen e10
HCKYCCHHU, CCObI
MOIIK-1.2 ﬂ6 Y a
(o] CHHEC Ha OCHOBC
MOIK-1.3 e
OKCIICPUMEHTA,
OIIK-2 JlaGoparopuas pa6ora Ne 2.1 TNOATOTOBKA K  CJAAYC |  pccne0BaTeNbCKMi
HOIIK-2.4 Pasnenenue NBETHBIX INTMEHTOB 4 g nonycga%; J;l; [21] METO,
N crp. 9-36); [3.2] (ctp.
3eJI€HBIX JTUCTHEB PACTEHHI METOIOM ( P [3:2] (ctp TCXHOIOTH
3-8); moaroroska k JIP N —
aJIcOpOIIMOHHOM XpoMaTorpadhuu [3.2] (ctp. 8-10) .
71a00PATOPHBIX 3a1aHUI
B MaJIBIX IPYIIIax
CamocrosTenbHas padora no COCTABIICHHE OTHYETA 10
OCBOEHMIO 2 pa3jesa: 12 nmabopatopHol  pabote

oT4eT 1o JIahopaTopHoii padore

[3.2] (ctp. 3-10)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl % E o HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOEHMS: 3 S|l 8| 528 AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
HaumeHnoBaHue pa3aesioB, TeM g |28/ 2c| 2887 Bug CPC
koa YK; OIIK; ITK > ) E_ AR 5 5 G“ A MHTEPAKTHBHBIX MOATOTOBKH Kypca
- | &5 o
M MHAUKATOPBI = g2 E E § = 6 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ) .12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Hroro no 2 pazneny 2 4 36
Pa3nean 3 CmauuBanue
JIeKIUA-00bACHEHHUE C
Tema 31 AZ[FC?:I/I}I, YpaBHCHUC ]IIOHpe, MOATOTOBKA K JIEKIIHSIM uqaCTHqHLIM
kore3us. CMauuBaHue, ypaBHEHHUE 1 6 [1.1] (cp. 37-54); [1.2] HpHBIEHeHIEM (OpMI
. - crp. 110-120
OIIK-1: IOnra, ypaBuenue Onra-/ronpe (ctp ) JHCKyCoHH, Gecentsl
HOIK-1.1 JIEKIUA-00BIACHEHHUE C
MOIIK-1.2 Tema 3.2 [ToBepXHOCTHBIE TIJICHKH. 1 6 MOJArOTOBKA K JIEKLUAM JaCTUYHBIM
MOIK-1.3 W36upaTenbHOe CMaYUBaHUC [1.3] (ctp. 194-207) MpHUBJICYCHUEM (HOPMBI
OIlK-2 JIUCKYCCHH, Gece bl
MOTIK-2.4 CamocTosiTeJbHas padoTa 1o
0CBOE 0 3 azena 6 BBIIIOJTHEHHUE TECTOBBIX
BOEHH : .
pasa 3amanuii [3.4](ctp.3-10)
TeCTUPOBAaHME
Hroro no 3 pasneny 2 18
Pa3znen 4 CpoiicTBa 1M0(0OHBIX
JIUCTIEPCHBIX CUCTEM
Tema 4.1 DnexTpuueckue cBOiicTBa JeKIHA-00BICHEHHE C
JIICTIEPCHBIX CHCTEM, HOHHAS aICOPOIHS HaCTUYHBIM
. IIOArOTOBKA K JICKIIUSAM
OIK-1: — teopuu crpoenus [I9C, crpoenue 05 7 A " TPHBIIEYCHIEM OPMBI
NOIK-1.1 [1.1] (ctp.139-161) JUCKYCCHH, GecesTbl
MULEIIBL, BIUSHUE 3JIEKTPOJIUTOB Ha
MOIIK-1.2 crpoenue [12C
HNOIIK-1.3
OIIK-2 MOJITOTOBKA K JIEKIUSAM JeKUHA-0BBACHEHNE C
" OHi( 94 Tema 4.2 DeKTPOKUHETHYECKHE 05 6 L Hl] cn 162 1821;' GACTHIHLIM
L. , . TP. - ;
SIBIICHUS — DJIEKTPOOCMOC, JIEKTpodopes P npuBJIeUeHrEM (HOPMBI
[1.3] (cTp. 252-256)
JAUCKYyCCUH, 6CCEZ[I)I
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora a
pe3yabTaThI p = g HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
= 9 "
OCBOEHUS: H © E u|l 2ol 3 & AKTHBHBIX U IpakTuyeckoi DJIEKTPOHHOT 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
ko1 YK; OIIK; ITIK pasa 2 5 | § & § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- |5 & G
H HHIHKATOPBI = = E E E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =9 = .12 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Tema 4.3 YcroitunBocTh T10POOHBIX JeKLHA-00BICHEHUE C
JUcniepcHbIX cuctem, Teopus JJIDO. 1 6 MO/ITOTOBKA K JIEKIIUSM JaCTHIHBIM
Koarysmsiiust 110(h00HBIX JUCTIEPCHBIX [1.3] (cTp. 256-270) TIPUBIICYCHHEM YOPMBI
IICKyccuH, Oecenbl
CUCTEM
HNOATrOTOBKA K cjade 06yquI/Ie Ha OCHOBC
Jla6opaTopnas padora Ne 4.1 momycka k JIP [1.2] OKCTICPAMCHTA,
I (cTp.136-162); [1.2] HCCIIeI0BaTEIbLCKHUI
OJIydeHHE 30JI THAPOKCHIA Kelle3a
Y JIPOKCHA 4 6 (c1p220-239)  [3.3] wetor,
(1) u onpeienenue ero mopora (c1p.3-13) TEXHOJIOTHS
KOaryJisiluu noxaroroska k JIP [3.3] BBITIOJTHEHUSI
(ctp.14-17) 1ab0paTOPHBIX 3aIaHHH
B MaJIbIX IpyMmax
KIUS-O0BbSICHCHU
Tema 4.4 MoJieKyJIsIpHO-KUHETHUECKHE NIeKIUA-00bACHEHHE ¢
o 1 6 IOJArOTOBKA K JICKIIUAM YaCTUYHBIM
Y ONITUYECKUE CBOWCTBA JUCTIEPCHBIX
A P [1.2] (cTp.173-208) MpHUBJIEYCHUEM (OPMBI
CUCTEM
TIUCKYCCHH, GeceTbl
CamocrosiTeIbHAs paﬁoTa mo COCTaBJIEHUE OTYETA 11O
0CBOEHMIO 4 pa3aea: 6 71a00paToOpHON
oTYeT no JiadoparopHoii padore pabore[3.3] (cp.3-17)
HToro no 4 pazneny 4 37
HUTOTI'O no gucuunjinxe 8 12 115
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Tekymmii KOHTPOJIb OCYIIECTBIIIETCS 1O BCEM BHJaM y4eOHOro Iporecca:
cobecejoBaHUE MO TeMaM JIEKIIMOHHBIX 3aHSTUH Iepel BbINOJIHEHUEM Ja0opaTOpHBIX padoT,
COCTaBJIEHUE OTYETOB 110 Ja0OpaTOpPHBIM pPaboOTaM, ONPOC IPH 3allUTe OTYETOB 10
1a00paTOpHBIM paboTaM, TECTUPOBAHUE 10 TEMaM JIEKLIMOHHBIX 3aHITHH.

5.1. TunoBblie KOHTPOJIbHBIC 3a/laHUdA HWJIU HHbIC MaTeEpHalbl, HQOGXOHI/IMBIe AJIs1
OICHKH 3HaHHi7[, yMe}lHﬁ 1 HABBIKOB U (]/IJ'I]/I) OnbITa JCATCJIbHOCTH

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

5.2. Onucanue nokasareJiell 1 KpUTepHeB KOHTPOJISI yCIIeBaeMOCTH, ONIMCAHUE HIKAJI
OLICHUBAHUS

[Ipy 1pOMEXYTOUHOM KOHTpOJi€ (3a4e€T C OLIEHKOW) YCIEBAaeMOCTb CTYAEHTOB
OLIEHUBACTCA IO MATUOAIBHONW CHCTEME: «OTIMYHO», «XOPOLIO», «YIOBICTBOPUTEIBLHO,
«HEYAOBJIETBOPUTEIBHOY.

OTinuHO «5» — JaH TOJHBIN, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIN BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 OOBEKTE, JOKA3aTeNbHO PACKPBITHI OCHOBHBIE
IIOJIOKEHUS  TEMbl; B  OTBETE  IPOCJIECIKMUBACTCA  4YETKasg  CTPYKTypa, JIOTMYECKas
IIOCJIEIOBATEIBbHOCTh, OTPaXKarolasi CYIIHOCTb PACKpPBIBAEMBIX IOHATHM, TEOPUH, SBICHUM.
3HaHue 00 00BEKTE JEeMOHCTpUpPYETCs Ha (OHE MOHMMAHMs €ro B CUCTEME JAHHOM HayKu U
MEXIUCUUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HayKH,
IOKa3aHa COCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

Xopoiio «4» — JaH MOJIHBIM, pa3BepHYTHIIl OTBET HA MOCTABJICHHBIN BOMPOC, MOKA3aHO
YMEHHE BBIIEIUTH CYLIECTBEHHBIE M HECYIIECTBEHHBIE INPU3HAKH, NPUYUHHO-CIIECICTBEHHBIC
cBsa3u. OTBET YETKO CTPYKTYPHUpPOBAaH, JIOTMYEH, H3JIO)KEH B TepMHMHAaX Hayku. OpjHako
JIOMYILIEHbl HEe3HAYMTENIbHbIE OIIMOKM WM HEJOYEThbl, UCIPABIEHHBIE CTYJEHTOM C IOMOIIbIO
«HABOJIAILNX» BOIIPOCOB;

VY I0BIETBOPUTENBHO «3» — JaH HENOJIHBIM OTBET, JIOTMKA M IOCJIEJOBATEIbHOCTh
U3JI0’KEHUSI UMEIOT CYIIECTBEHHbIE HapylleHus. JlonyieHsl rpyobie OUIMOKHU MpH ONpeaeIeHUN
CYILIHOCTHU PACKPBIBAEMBIX NIOHATHI, TEOPHUH, SBJICHUH, BCIEACTBHE HETOHUMAHUS CTYIEHTOM UX
CYILIECTBEHHBIX M HECYLIECTBEHHBIX INPU3HAKOB U CBs3eil. B 0TBeTE€ OTCYTCTBYIOT BBIBOABI.
YMeHHe pacKpbITh KOHKPETHbIE MNpPOSBIECHUS OOOOIIEHHBIX 3HAHMM He Moka3zaHo. PeueBoe
odopmiieHHe TpeOyeT MOMPABOK, KOPPEKIIUH;

HeynoBneTBopUTenbHO «2» — CTYyIEHT NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB
npeaMeTa, He YMEeT JeslaTh apryMEHTUPOBAaHHBIE BBIBOJBI M IPUBOJIUTH MPUMEPDI, TOKA3BIBAET
ciaboe BiaJieHue MOHOJIOTHUECKON peublo, HE BIIaIeeT TEPMUHOJIOTHEN, POSBIIET OTCYTCTBUE
JIOTUYHOCTH M TOCJIEI0BaTeIbHOCTH M3JIOKEHUS, JeJlaeT OIIMOKU, KOTOpble HE MOMKET
UCIIPAaBUTH, AK€ IPU KOPPEKIIMH [TPENOJaBaTeNEM, OTKAa3bIBAETCS OTBEUATh Ha 3aHATHH.
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OUYEeHUBAHUS

Kpurtepnu oneHnBanus pe3yabTaToOB 00y4eHHs

Ornenka Ornenka Ornenka Ornenka
Kon u Kox u nanmenosaunue «HEYJ0BJIETBOPHUTEILHO» «YIOBJIETBOPUTEILHOY / «xopomo» / «OTJIIHYHO» /
HaHMeHOBaHHE HHIAUKATOPA NOCTHIKCHHUS / «He 3a4TEeHO «3aYTEHO «3aYTEHO» «3a4YTEHO»
KOMIIeTeHIIUH KOMIIeTeHIIUH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PeUTUHIOBOM OLIEHKH OT max peUTUHrOBOH OT max PEUTUHIOBOM
OLICHKH KOHTPOJIS KOHTPOJISt OLICHKH KOHTPOJIS OLIEHKH KOHTPOJIA

OIIK-1. Criocoben
H3y4aTh,
aHATN3UPOBATD,
HCIIOJIB30BaTh
MEXaHU3MBI
XUMHYECKUX
peaxkuui,
IIPOUCXOJAIIUX B
TEXHOJIOTHYCCKUX
mpoleccax u
OKpYIXKaloIeM MHpE,
OCHOBBIBAsICh Ha
3HaHUAX O CTPOCHUH
BEIIEeCTBA, IPUPOJIE
XAMUYECKOH CBSI3H U
CBOMCTBax
Pa3IMIHBIX KIACCOB
XUMHYECKUX
9JIEMEHTOB,
COEIMHEHUM, BEIIECTB
U MaTepuajoB

HOIIK-1.1. U3yyaem
MeXAHUIMbL XUMUYECKUX
peaxyuil, 0OCHOBbIBAACH HA
SHAHUAX O CMPOEHUU
sewecmea, npupooe
XUMUYECKOU C8A3U U
CBOUICMBAX PA3TUYHBIX
KAACCO8 XUMUYECKUX
27IeMEHMO8, COeOUHEHU,
sewecms U Mamepuanos

He 3HaeT ocHOBHBIE
TEOPETUIECKHE MOTOKEHUS
KOJUIOWTHOI XHMHU; OCHOBHEIE
TIOHSTHUS U COOTHOIICHUS
TEPMOANHAMUKH MOBEPXHOCTHBIX
SIBJICHWH; IOHSTHUS JUCTIEPCHBIX
CHCTEM, OBEPXHOCTHOTO
HaTsDKEHMS, N30BITOYHON
MOBEPXHOCTHOM >Heprun ['ndoca,
azicopOUUH U aBTOAICOPOLNH,
MOBEPXHOCTHO-aKTHBHBIX
BEIECTB, JIBOWHOTO
IEKTPUUECKOTO CIIOA.

He ymeeT mpoBoIUTE pacdeTsl ¢
HCTIOIb30BAHIEM OCHOBHBIX
COOTHOIIECHUH TEPMOMHAMUKH H
TTOBEPXHOCTHBIX SIBIICHHUH.

He BnageeT 0CHOBHBIMH 3aKOHAMH
pazliesnoB KOJUIOUIHON XUMHH,
LIEJIOCTHBIM TIPEJICTaBICHUEM O
npoleccax Ha OBEPXHOCTH U
SIBJICHHSIX, TPOUCXOISIINX B
Pa3IHIHBIX AUCTICPCHBIX
cucTeMax

YacTUYHO 3HAET OCHOBHBIE
TEOPETHIECKHE TTOT0KCHHUS
KOJUTOMIHON XMMHH; OCHOBHBIC
MTOHSATHS U COOTHOIICHHS
TEPMOANHAMUKH TOBEPXHOCTHBIX
SIBJICHHUHN; MOHSITUS JUCIIEPCHBIX
CHCTEM, IOBEPXHOCTHOT'O
HATSHKEHUS, H30BITOYHON
MOBEpXHOCTHOI Hepruu ['modbcea,
aJIcopOLMK U aBTOacopOIMy,
MOBEPXHOCTHO-aKTHBHBIX
BEIIECTB, TBOMHOTO
ANEKTPUIECKOTO CIIOS.
YacTUYHO yMeeT MPOBOHUTH
pacueThl C UCIIOIb30BAHUEM
OCHOBHBIX COOTHOILIEHU
TEPMOJUHAMUKH U
MTOBEPXHOCTHBIX SIBJIEHHIA.
Cnabo BiasieeT OCHOBHBIMHU
3aKOHAMH Pa3/eioB KOJUTOUIHON
XMMUH, TETOCTHBIM
MpPeCTaBICHHEM O MPOIIeccax
Ha MOBEPXHOCTH U SIBJICHUSX,
MPOUCXOMASAIINX B PA3IHIHBIX
JIMCIIEPCHBIX CHCTEMAX

XOopoI10 3HaeT OCHOBHBIE
TEOPETHIECKHE MTOJI0KSHHUS
KOJUTOMTHOH XHMUHU; OCHOBHBIC
MTOHATHUS U COOTHOIICHHS
TEPMOIUHAMHIKH OBEPXHOCTHBIX
SIBIICHUH; TIOHATHUS TUCIICPCHBIX
CHCTEM, HOBEPXHOCTHOT'O
HaTsDKEHHMs1, N30BITOYHON
MOBEpXHOCTHOI sHepruu ['modbcea,
aJicopOuuu U aBToacopoImy,
MTOBEPXHOCTHO-aKTHBHBIX
BEIIECTB, TBOMHOTO
AIIEKTPUIECKOTO CIIOA.
Xopo11o ymeer mpoBOAUTh
pacyeThl C UCIIOJIb30BaHUEM
OCHOBHBIX COOTHOIICHUH
TepMOIUHAMUKH U
MOBEPXHOCTHBIX SIBJICHHH.
XopoI1o BJIaICET OCHOBHBIMHU
3aKOHAMH Pa3/IeioB KOJJIOUIHON
XUMUH, TIETOCTHBIM
MpeCTaBICHUEM O TPOoLeccax
HA TIOBEPXHOCTH U SIBJICHUSX,
MPOUCXOAAIINX B PA3TMIHBIX
JIMCTIEPCHBIX CHCTEMaX

OTJIMYHO 3HAET OCHOBHBIC
TEOPETHIECKUE TTOJIOKECHHS
KOJUTOMIHOM XMMHH; OCHOBHBIC
TOHATHS U COOTHOLICHHS
TEPMOJUHAMHKH TIOBEPXHOCTHBIX
SIBIICHUI; TOHATHS TUCTICPCHBIX
CHCTEM, [IOBEPXHOCTHOTO
HATSDKCHHUS, M30BITOYHOM
TOBEPXHOCTHOH Heprun ['no6ca,
ancopbuun 1 aBToaacopOLHy,
MIOBEPXHOCTHO-aKTUBHBIX
BEIIECTB, IBOMHOTO
9IEKTPUIECKOTO CIIOS.
OTIMYHO yMEeT IPOBOAUTH
pacyeThl ¢ UCHONIb30BaHUEM
OCHOBHBIX COOTHOIICHHI
TEPMOJMHAMUKH H
MOBEPXHOCTHBIX SIBJICHUIA.
OTIMYHO BIIaJICET OCHOBHBIMU
3aKOHAMH Pa3/eI0B KOJUIOUIHOM
XHAMHH, TeTOCTHBIM
MPEICTaBIeHHEM O TIPOLECCax
Ha TOBEPXHOCTH H SIBIICHUSAX,
HPOMCXOMASIINX B PA3IHYHBIX
JIMCTIEPCHBIX CHCTEMaX
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

OreHka Orenka Orenka OreHka
Kon u nanmenobanue «Hey/0BJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HHIUKATOPA N0CTHKCHUA / «HE 3aYTEHO «3a4TEHO» «3aYTEHO» «3a4TEHO»
KOMIIETEHIUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM OT max PEUTUHIOBOM OLIEHKH 0T max peuTUHroBOMi OT max pelTuHroBoi
OIIEHKH KOHTPOJIS KOHTPOJISt OIIEHKH KOHTPOJIS OILIEHKU KOHTPOJIS

KpuTepuu oneHuBaHus pe3yJbTaTOB 00y4eHUs

HOIIK-1.2. Ananuzupyem
MEXAHUZMbI XUMUYECKUX
peaxyutl npouUcXo0suuUx 6
MEXHON02ULEeCKUX
npoyeccax u OKpyscaroujem
Mupe

He 3HaeT ocHOBHEIE
3aKOHOMEPHOCTH IIPOLIECCOB
aicopOLUH Ha TPaHUIAX KUAKUI
pacTBop — ras, TBEpJ0€ TeJo —
ra3, HIOHHOHU aJIcopOIHu;
OCHOBHBIE TTOJIOKEHUS TEOPUHI
MOHOMOJICKYJISIPHOH ancopOnu
I'u66c¢a u Jlenrmropa,
HOJMMOJIEKYJISIPHOIT afcoponuu
BOT, teopuu IlltepHa;
ypaBHEHHE aAcopOLUH U
nu3otepMsl aacopoumu ['mdoca,
n3orepmy aacopoumu ['mdoca,
ypaBHEHHUE H30TEPMBI
ancop6umnu JleHrMiopa, nx
IIpUMEHEHHE; YpaBHCHNE
[InmkoBckoro, GU3HYECKH
CMBICTT €r0 KOHCTAHT,
TEOPETHIECKHEe OCHOBBI
azicopOum, aare3nu, KOTe3um,
CMauMBaHUs, ypaBHeHHs Jlrompe,
IOHra, IOHra-/{romnpe; ocHOBHBIE
MOJIEKYJIIPHO-KHUHETHIECKHE
cBoiicTBa TMOGOOHBIX
JUCTIEPCHBIX CUCTEM —
muddysuro, ocMoc,
CEeMEHTAINIO, OIITHIECKUE
CBOICTBa AUCTIEPCHBIX CHCTEM,
JNIEKTPUIECKHIE CBOUCTBA
JACTIEPCHBIX CHCTEM —
EKTPOOCMOC, AMEKTPOodopes.
He ymeer npoBoauTh pacyeTsl
OCHOBHBIX XapaKTePUCTHK
JAUCHIEPCHBIX CUCTEM, OIIPCACIIATH
OCHOBHBIC (1)I/I3I/IKO-XI/IMI/I‘{6CKI/IC
XapaKTepPUCTUKHU MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB; IPUMEHSIThH
CI0COOBI YIIPaBIeHHsI CBOMCTBAMH
JIACTIEPCHBIX CHCTEM.
He Bnapeer MmeTonamu u3MepeHust
MOBEPXHOCTHOTO HATSKEHNS,
KpaeBoro yriia, BeIHIUHBI
azicopOLuK U yeIbHON
MOBEPXHOCTH, KPUTHIECKOIT

pacTBOp — ras, TBEPAOEC TECJIIO — a3,

AITTTAIITNATTITITT

YacTU4HO 3HAET OCHOBHBIC
3aKOHOMEPHOCTH IPOLIECCOB
aJIcOpOIIUK Ha TPAHHIAX JKUJIKAN

MOHHOM aJIcOpOINH; OCHOBHBIE
HIOJIOKEHUSI TEOPHH
MOHOMOJICKYJISIPHOH a/IcCOpOLUH
I'u66ca u Jlenrmropa,
HOJIMMOJICKYJISIPHOH a/IcOpOIHK
BOT, teopun llrepHa;
ypaBHEHUE aJCOPOLUH U
n30TepMEI acopbuuu ['nboca,
n3orepMy ancopbuuu I'nboca,
ypaBHEHUE U30TEPMBI
agcopbuun JIeHrMiopa, ux
NPUMEHEHHE; YPAaBHCHUE
IumkoBckoro, puzndeckuit
CMBICJI €r0 KOHCTAHT,
TEOPETHYECKUE OCHOBBI
azicopOuuMH, aare3uu, KOre3nH,
cMauuBaHus, ypaBHeHus [lromnpe,
IOnra, FOnra-/rorpe; oCHOBHBIE
MOJIEKYJIIPHO-KHUHETHIECKHE
cBOHcTBa TNO(YOOHBIX
JIMCTICPCHBIX CHCTEM —
muddysuro, ocMoc,
CEAMMEHTALHIO, ONTHYECKHE
CBOICTBA AUCTIEPCHBIX CHCTEM,
3JIEKTPUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM —
3NEKTPOOCMOC, 3IEKTpodopes.
YacTHYHO yMeeT MPOBOAUTH
pacueThl OCHOBHBIX
XapaKTePHCTHK AUCIIEPCHBIX
CHCTEM, OTPEJIEIIATh OCHOBHBIC
(U3MKO-XUMHUYECKHE
XapaKTepPUCTUKHU MOBEPXHOCTHO-
AKTUBHBIX BECUICCTB, IPUMEHIATH
CII0COOBI YIIpaBJIeHHsI CBOMCTBaMH

JIMCTICPCHBIX CHCTEM.
Cnabo BiazieeT MeTo1aMu
H3MEPEHHs TIOBEPXHOCTHOTO
HATSDKCHUS, KPaeBOTo yriia,
BEJIMYUHBI aJICOPOLIUHU U

pacTBOp — ras, TBEPAOEC TECJIIO — ras,

YAEIbHON OBEPXHOCTH,

XO0poI1110 3HaeT OCHOBHBIE
3aKOHOMEPHOCTH IPOIECCOB
aicopOIMK Ha TPaHUIIAX KUAKAI

HOHHOM aJIcOpOIIN; OCHOBHBIE
HIOJIOKEHUSI TEOPHH
MOHOMOJICKYJISIPHOH a/IcCOpOLINH
I'u66ca u Jlearmropa,
HOJIMMOJIEKYJISIPHOH a/IcCOpOLIUH
BOT, teopun llrepHa;
ypaBHEHHUE aJCcOpOLUH U
n30TepMEI acopbuuu I'nboca,
n3orepmy aacopoiuu ['md6ca,
ypaBHEHHUE U30TEPMBI
ancopbuun JleHrMiopa, ux
NPUMEHEHHE; YPAaBHCHUE
IumkoBckoro, puzndeckuit
CMBICJI €r0 KOHCTAHT,
TEOPETHYECKUE OCHOBBI
aicopOuuu, aare3uu, KOre3uH,
cMauuBaHus, ypaBHeHus [lrompe,
IOnra, FOnra-/rorpe; ocHOBHBIE
MOJICKYJIIPHO-KHHETHIECKHE
cBOHcTBa TMO(OOHBIX
JIMCTICPCHBIX CHCTEM —
muddysuro, ocMoc,
CEeIMMEHTALHIO, ONITHYECKHE
CBOJCTBA AUCTIEPCHBIX CHCTEM,
3JICKTPUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM —
INEKTPOOCMOC, INMEKTPOodopes.
XO0polLIo ymMeeT MpOBOJINTh
pacyeThl OCHOBHBIX
XapaKTePHCTUK AUCIIEPCHBIX
CHCTEM, ONPEJIENSATH OCHOBHBIC
(U3MKO-XUMHUYECKHE
XapaKTePUCTHKHU MOBEPXHOCTHO-
AKTUBHBIX BECUICCTB, NIPUMEHIATH
CrIoco0BI YIIpaBlIeHNs] CBOHCTBAMU
JIMCTICPCHBIX CHCTEM.
Xoporo BiajieeT MEeToJaMu
HU3MEPEHHs TIOBEPXHOCTHOTO
HATSDKCHHUS, KPaeBOTo yriia,
BEJIMYMHBI aCOPOLMHU U

pacTBoOp — ras, TBEPAOC TEJIO — ras,

YAEIbHON OBEPXHOCTH,

OTIUYHO 3HAET OCHOBHBIC
3aKOHOMEPHOCTH IPOLIECCOB
aJIcopOIuK Ha TPaHUIAX KUIKAN

HOHHOH a/IcopOLIH; OCHOBHBIE
TIOJIO’KEHUS TEOPUH
MOHOMOJIEKYJISIPHOH afncopOnuu
T'u66ca u Jlenrmropa,
TIOJMMOJIEKYIISIPHOM aacopOIuu
BOT, teopun IlrepHa;
YpaBHCHHUE a7IcOPOIINU U
n30TepMsl afcopbuun ['nboca,
u3oTepmy aacopoumnu ['mboca,
YpaBHEHUE N30TEPMBI
agcopOuun JleHrMiopa, ux
MIPUMEHEHHE; YpaBHEHHE
umkoBckoro, Gu3nIecKuii
CMBICT er0 KOHCTaHT,
TEOPETHIECKHIE OCHOBBI
aJicopOLnH, aare3nn, KOre3uy,
CcMauuBaHus, ypaBHeHus [lromnpe,
IOnra, IOunra-/lronpe; ocHOBHBIE
MOJIEKYJIIPHO-KUHETHYECKHE
CBOMCTBa TNO(POOHBIX
JUCHEPCHBIX CHCTEM —
muddysuro, ocMoc,
CEJIMMEHTAIHIO, ONITHIECKUE
CBOICTBA IUCTIEPCHBIX CHCTEM,
3JIEKTPUUECKHE CBOMCTBA
JUCHEPCHBIX CUCTEM —
3NIEKTPOOCMOC, ANEKTpodopes.
OTIUYHO yMeeT NPOBOJHUTH
pacdeTs! OCHOBHBIX
XapaKTePHCTHK JUCIEPCHBIX
CHCTEM, OIIPE/IeNISTh OCHOBHBIE
(HU3UKO-XUMUYECKHE
XapaKTepPUCTUKH MOBEPXHOCTHO-
AKTUBHBIX BCUICCTB, IPUMCHATH
CIoCcOOBI YIIPaBIIEHHsI CBOWCTBAMH
JHUCIIEPCHBIX CUCTEM. 19
OTIUYHO BIIaJIeeT METOJaMU
H3MepEeHHs IIOBEPXHOCTHOTO
HaTsDKEHHMSI, KPaeBoTo yria,
BEJINYMHBI a[ICOPOIINHN U
YAEIbHON TIOBEPXHOCTH,




Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

KpuTepuu oneHuBaHus pe3yJbTaTOB 00y4eHUs

OreHka Orenka Orenka OreHka
Kon u nanmenobanue «Hey/0BJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HHIUKATOPA N0CTHKCHUA / «HE 3aYTEHO «3a4TEHO» «3aYTEHO» «3a4TEHO»
KOMIIETEHIUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM OT max PEUTUHIOBOM OLIEHKH 0T max peuTUHroBOMi OT max pelTuHroBoi
OIIEHKH KOHTPOJIS KOHTPOJISt OIIEHKH KOHTPOJIS OILIEHKU KOHTPOJIS

HOIIK-1.3. Hcnonvzyem
NOyYeHHble 3HAHUsL OISl
peutenus 3a0ay
npogheccuoHanbHou
OdesamenbHOCMU

He 3HaeT ¢usmyeckue u
XUMHUYECKHE 3aKOHBI,
COCTaBILIONIHE QYHIAMEHT
COBPEMEHHOM TEXHUKH U
TEXHOJIOTHH; OCHOBHBIE 3aKOHbI
KOJUIOUTHOW XUMUH,
BO3MO>KHOCTH COBPEMEHHBIX
HayYHBIX IPUHIUIIOB U METOJIOB
MO3HAHUSI 00BEKTOB
HCCIIeI0BaHNs KOJUIOMIHON
XHMHU.

He ymeer onepupoBatb
MOTy4eHHBIMU 3HAHUSIMU Ha
YPOBHE, HEOOXOMMOM JIJIst
peluIeHus IPaKTHYECKUX 3a71ad,
BO3HHUKAIOIINX IPH BBIMOIHEHUU
npodeccHoHaNBHBIX (QYHKIHH B
00acTi KOJUTOUTHOH XUMHUH,
MPUMEHATh OCHOBHBIE 3aKOHBI
KOJUTOUTHOHM XMMHU JUISL PEIICHHS
po¢ecCHOHATBHBIX 327129 B
XMMHYECKOH TEXHOJIOTHH; BUETh
00J1aCTH UCIIOIb30BaHUS
OCHOBHBIX TEOPETHYECKUX
MOJIOKEHUH KOJUIOMJHOHN XUMUU B
CMEXXHBIX TeXHOJIOTHIECKIX
001acTsX; MPOrHO3HUPOBATH
JIUHAMUKY W TEH/ICHI[IH Pa3BHTHS
00BEKTOB HUCCIIEI0BAHMS,
XUMHUYECCKUX IMTPOLECCOB HA
OCHOBE 3aKOHOB KOJIJIOUHON
XUMHU.

He Bnaneer HaBbIKaMH penIeHUsS
npoeCcCHOHANBHBIX 33/1a4 Ha
OCHOBE (hYyH/TaMEHTAIILHBIX
(M3UKO-XNMHUYECKHUX 3aKOHOB;
HaBBIKAMH CAMOCTOSTEIIHHON
paboTEI B 00JIaCTH peIIeHUS
KOHKPETHBIX HHXXEHEPHBIX 33714
Ha OCHOBE (hyH/IaMEHTaIIbHbIX
TOJIOKCHHMI KOJUIOMJIHON XUMUU,
METOJ]aMH aHaJIu3a AeHCTBYIOIIX

MPOU3BOJICTB C LIEJIBIO

ATITMATATAIITIA DADRINAITACTATT TG

YactuyHOo 3HaeT GpU3NIECKUE U
XUMHUYECKUE 3aKOHBI,
cocTaBIsIomue QyHIaAMEHT
COBPEMEHHON TEXHUKH U
TEXHOJIOTHH; OCHOBHBIC 3aKOHBI
KOJUTOUTHOW XUMUH,
BO3MOXXHOCTH COBPEMEHHBIX
HAYYHBIX MPUHIUIIOB U METOJ0B
MO3HAHHS 00BEKTOB
HCCIICIOBAHUS KOJUTOMIHOM
XUMHH.

YacTHyHO yMeeT ONepHpPOBaTh
MOJYYCHHBIMH 3HAHUAMH Ha
YPOBHE, HEOOXOMMOM JIJIst
peleHns NpaKTHYEeCKUX 3a71ad,
BO3HHKAIOIINX MIPU BBIIOIHECHUN
npogecCHOHATBHBIX (PYHKIHH B
00J1aCTH KOJJIOUTHOW XUMHH;
MIPUMEHSATh OCHOBHBIEC 3aKOHBI
KOJJIOUTHOW XUMHUU JIJIS PEIICHUS
npo¢eCCHOHANTBHBIX 3214 B
XUMHYECKOU TEXHOJOTHH; BUICTh
00TaCTH UCIIOIH30BAHHS
OCHOBHBIX TEOPETHIECKIX
MOJI0KEHUH KOJUIOUIHON XUMHHU B
CMEKHBIX TEXHOJIOTHUECKHUX
001acTsX; MPOrHO3HPOBATH
JMUHAMHKY ¥ TCHICHIIUH PA3BUTHS
00BEKTOB MCCIICIOBAHUS,
XUMHUYCCKUX HpOLIeCCOB Ha
OCHOBE 3aKOHOB KOJIJIOUTHON
XUMHH.

Cna0o BiajiceT HaBbIKAMH
pemenuns mpodhecCHOHANBHBIX
3aJ1a4 Ha OCHOBE
(yHIaMeHTaIBHBIX (HU3HKO-
XMUMHYECKHX 3aKOHOB;
HABBIKAMH CaMOCTOSITCIIbHON
paboThl B 0051aCTH pelIeHUs
KOHKPETHBIX HH)KCHEPHBIX 3a/1a4
Ha OCHOBE ()yHIaMCHTAIBHBIX
MOJIOKEHHUH KOJUTOUTHOM
XUMHH; METOJIAMH aHaJIh3a
JEUCTBYIOIINX MPOU3BOACTB C
LIEJIBIO ONPEAETIECHUS

Xoporio 3HaeT HU3HIECKHe 1
XUMHYECKHE 3aKOHBI,
cocTapisromue GyHIaMEeHT
COBPEMEHHON TEXHUKH U
TEXHOJIOTHH; OCHOBHBIC 3aKOHBI
KOJUTOUTHOW XUMUH,
BO3MOKHOCTH COBPEMEHHBIX
HAaYYHBIX PUHIIUIIOB U METOIOB
MO3HAHU 00BEKTOB
HCCIIEI0OBaHUs KOJUIOUIHON
XUMHH.

Xopouio ymMeeT onepupoBaTh
MOJYYCHHBIMH 3HAHUAMH Ha
YPOBHE, HEOOXOMMOM JIJIsSt
peLIeHHs TPaKTHYSCKUX 3373,
BO3HHUKAIOIINX MPH BBIMOIHEHUH
poQecCHOHATBHBIX (YHKIHH B
001acTH KOJUTOMJHOW XHMHH;
MNPUMEHSTH OCHOBHBIE 3aKOHBI
KOJUTOMTHOM XMMHU TS PEIICHHS
npoQecCHOHATBHBIX 33724 B
XUMHYECKOU TEXHOJIOTHH; BUICTh
001aCTH UCTIONH30BAHHS
OCHOBHBIX TEOPETHUECKUX
MOJI0KEHUH KOJUIOUIHON XUMHHU B
CME)KHBIX TEXHOJIOTHIECKUX
001acTsX; MPOrHO3HPOBATH
JMUHAMUKY ¥ TCHICHIIUH PA3BUTHS
00BEKTOB HCCIIEIOBAHMS,
XUMHUYECKHUX MPOLECCCOB HA
OCHOBE 3aKOHOB KOJIJTOMTHOM
XUMHH.

Xopo1o BiaeeT HaBbIKaAMH
petenust TPopeCCHOHATBHBIX
3aj1a4 Ha OCHOBE
(yHIaMeHTaIBHBIX (HU3HUKO-
XMUMHYECKHX 3aKOHOB;
HaBBIKAMU CAMOCTOSATEIbHOMN
paboThI B 00J1aCTH peLICHUS
KOHKPETHBIX MHXKEHEPHBIX 3a/1a4
Ha OCHOBE (D)yHIaMCHTaIbHBIX
MOJIOKEHUHA KOJUTOUTHOM
XMMHUH; METOIaMH aHaIN3a
JEUCTBYIOIINX TPOU3BOJICTB C
LEJIBbI0 ONPeIeIICHHS

OTandHO 3HaeT QUMUECKHE U
XUMHUYECKUE 3aKOHBI,
cocTaBistomue QyHIaMeHT
COBPEMEHHOMN TEXHUKH U
TEXHOJIOTMH; OCHOBHBIE 3aKOHBI
KOJIJIOMTHOM XUMUH,
BO3MOKHOCTH COBPEMEHHBIX
HAYYHBIX PUHIUIIOB U METOJ0B
MO3HAHU 00BEKTOB
HCCIEOBaHUS KOJUTOUIHON
XUMHH.

OTINYHO YMEET ONEPUPOBAThH
MOJyYCHHBIMY 3HAHUSMH Ha
YpOBHE, HEOOXOJUMOM JIJIst
peIIeHHs TPaKTHIECKUX 3a1a4,
BO3HHUKAIOIINX ITPH BHIIOTHEHHH
po¢eCCHOHABHBIX (QYHKINN B
00J1aCTH KOJIJIOWHON XUMUH;
TIPUMEHATH OCHOBHBIE 3aKOHBI
KOJUTOMTHOW XUMHUH JUTS PEIICHUS
MpodeCcCHOHATTBHBIX 3a/1a4 B
XUMHYECKOM TEXHOJIOTUH; BUIEThH
00J1aCTH UCITOJIb30BaHUS
OCHOBHBIX TEOPETHIECKHIX
TOJIOKEHUH KOJUIOUIHON XUMHUH B
CMEXHBIX TEXHOJOTHUECKUX
001acTAX; MPOTHO3UPOBATH
JMUHAMHKY ¥ TCHICHITUH PAa3BUTHS
00BEKTOB MCCIICIOBAHMS,
XUMHUYECCKUX l'lpOL[eCCOB Ha
OCHOBE 3aKOHOB KOJUTOUIHOU
XUMHH.

OTJIMYHO BJIaJIeeT HaBbIKAMH
peteHns npodecCHOHaNEHBIX
3a/1a4 Ha OCHOBE
(byHIaMeHTaIbHBIX (HH3HKO-
XMUMHYECKHX 3aKOHOB;
HaBBIKAMH CaAMOCTOSITEIIBHON
paboThI B 00JaCTH peLIeHHs
KOHKPETHBIX HHXKEHEPHBIX Jaq
Ha OCHOBE ()yHIaMEHTAIbHBIX
MOJIOKEHHH KOJUIOWTHOM
XUMHH; METOJIJaMH aHaJIn3a
JIEHCTBYIOLIMX TPOU3BOJICTB C
LEJIbIO OTPEIeIeHHS




Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa nu HaumeHoBaHue
HHIUKATOPA T0CTHKEHHUS
KOMIIETEHIUH

KpuTepuu oneHuBaHus pe3yJbTaTOB 00y4eHUs

OreHka Orenka Orenka OreHka
«HEY/IOBJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHYIHO /
/ «He 3a4TEeHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKHU KOHTPOJIS

OT Max peUTUHIOBOM OLICHKU

KOHTPOJISA

0T max peuTUHroBOMi
OIIEHKH KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

OIIK-2. Crniocoben
UCIIOJIb30BaTh
MaTeMaTHYeCKHe,
¢busnyeckue, HU3MKO-
XUMHUUECKHE,
XUMHUYECKHE METO/IbI
IUTS peLICHUS 33129
npodhecCHOHATBLHOM
JeATEeIbHOCTH

HOIIK-2.4. Hcnonvzyem
Xumudeckue memoowvl 0Jist
peutenuss 3a0ay
npogheccuoHanbHouU
dessmenvbHOCmU

He 3HaeT OCHOBHbBIE METO/IBI U
TpUEMbI TPOBEACHHUS
IKCIIEPUMEHTA TI0 pa3jieinam
KOJUTOMTHON XHMHU; OCHOBBI
MIPOBEIICHUS MCCIICIOBAHUH B
00J1aCTH KOJUTOMTHOM XHUMHUHU
a/IeKBaTHBIMU
IKCIIEPUMEHTAIBHBIMU
METOJaMH.

He ymeert onienuBathb
MPAKTUYECKYIO 3HAYUMOCTh
PE3ybTaTOB HCCIICIOBAHUS;
MPOBOJUTH 0OPabOTKY
Pe3yNbTaTOB SKCIICPUMECHTA,
KPUTHYECKHU aHaTH3UPOBAThH
MOJTy4CHHBIEC Pe3yIIbTATHI,
0COOCHHO MOBBINIEHHOMH
CJIO)KHOCTH, B TOM YHCITe
TpeOyrommue OpurnHaIbHBIX
MOJIXOJTOB.

He Bnaneer metogamu
HCCIeI0BaHus HU3UKO-
XMMHUYECKHX MPOIECCOB B
JIUCIEPCHBIX CHCTEMaX 1
MOBEPXHOCTHBIX SIBICHHN Ha
IMITUPHIECKOM U
TEOPETUIECKOM YPOBHSIX,
METO/IaMH BepUPUKAIUU
TCOPETUYCCKUX BbIBOJOB,
aHaJM3a uX 00JIaCTH
MPUMCHCHUA; METOJaMHU
MIPUMEHEHHs] COBPEMEHHBIX
JOCTIO)KEHHU# B 001acTH
KOJUTOUTHON XUMHH TS

CO31aHHs HOBBIX IPAKTUYCCKUX,

B TOM 4HCJI€ TEXHUYECKUX U
TEXHOJIOTMYECKUX, peIleHUH

YacTU4HO 3HAET OCHOBHBIC

METObI U IIPUEMBI IIPOBEACHUA

9KCIIEPUMEHTA TI0 pa3JieliaM
KOJUIOMIHON XMMHUU; OCHOBEI
MPOBEJICHUS UCCIIEI0BAHMI B
00J1aCTH KOJIJIOUAHON XUMHUH
aJleKBATHBIMU
IKCIIEPUMEHTATbHBIMH
METOIAMH.
YacTU4HO yMEeT OLICHUBATh
MPaKTUIECKYIO 3HAUUMOCTh
PE3YIBTATOB UCCIIEM0BAHMS;
MPOBOJMUTE 00PabOTKY
PE3yIBTATOB DKCIIEPHMEHTA;
KPUTHYECKHU aHATU3UPOBAThH
MOJTy4CHHBIEC Pe3yIIbTATHI,
0COOEHHO MOBBIIICHHOMN
CJIO)KHOCTH, B TOM YHCIIE
TpeOyrommue OpurnHaIbHbBIX
MOJXO/IOB.

Cna0o BiajieeT METOAaAMHU
HCCIeIOBaHMs (HU3HUKO-
XUMHYECKHX MPOIECCOB B
JUCIEPCHBIX CHCTEMaX 1
MOBEPXHOCTHBIX SIBICHHN Ha
IMITHPHIECKOM U
TEOPETUIECKOM YPOBHSIX,
METOaMH BepU(pUKALIUK
TeOpeTI/I‘leCKI/IX BBIBOJIOB,
aHayim3a ux 001acTu
le/IMeHCHI/Iﬂ; METOJaMHU
MIPUMEHEHHs] COBPEMEHHBIX
JIOCTHIKEHMH B 001aCTH
KOJUTOMIHOM XMMHUH JIJIst

CO31aHH HOBBIX IPAKTUYCCKUX,

B TOM 4HCJI€ TEXHUYECKUX U
TEXHOJIOTMYECKUX, peIleHUH

XO0poI1110 3HaeT OCHOBHBIE

METOABI U IIPUEMBI IIPOBEACHUA

9KCIIEPUMEHTA TI0 pa3iesiaMm
KOJUTOUTHOM XUMHUH; OCHOBBI
MPOBEJICHUS UCCIIEI0BAHUN B
001aCTH KOJUTOMTHON XUMHUU
a/IeKBaTHBIMU
IKCIIEPUMEHTATbHBIMH
METOJaMH.
XO0poI1o yMeeT OLICHUBATh
MPaKTUIECKYIO 3HAUUMOCTh
Pe3yNbTaTOB HCCIICAOBAHUS;
MPOBOJMUTE 0OPabOTKY
pe3yNbTaTOB 3KCIICPUMECHTA;
KPUTHYECKHU aHaJIU3UPOBATh
MOJTy4CHHBIC Pe3yIIbTATHI,
0COOCHHO TOBBINIEHHOMH
CIIOXKHOCTH, B TOM YHCIIE
TpeOyIoIne OpUrHHATBHBIX
[O/IXOJI0B.
Xoporiio BaaaeeT METoJaMU
HCCIeIOBaHMs (HU3HUKO-
XUMHYECKHX MPOIECCOB B
JIUCHEPCHBIX CHCTEMaX U
MOBEPXHOCTHBIX SIBICHHI Ha
IMITHPHIECKOM U
TEOPETHIECKOM YPOBHSIX,
METOaMH BepU(pUKALINH
TCOPETUYECCKUX BbIBOJOB,
aHaM3a ux 00JIacTH
MPUMCHECHUA; METOAJaAaMHU
MIPUMEHEHHs] COBPEMEHHBIX
JOCTH)KEHUH B 0071acTH
KOJUTOUTHON XUMHH TS

CO3J1aHUs HOBBIX MMPAKTUYICCKUX,

B TOM 4HCJI€ TEXHUYECKUX U
TEXHOJIOI'MYECKUX, peIICHUH

OTIUYHO 3HACT OCHOBHBIC
METO/IbI U TPUEMBI IPOBEICHHS
SKCIEPUMEHTA TI0 pa3zieiaM
KOJUTOMTHOM XMMHUHU; OCHOBBI
TIPOBE/ICHHS UCCIICIOBAHHUN B
00J1aCTH KOJUIOUIHON XUMHH
aZIeKBAaTHBIMHU
IKCIIEPUMEHTAILHBIMU
METOIaMU.
OTJIMYHO YMEET OLICHUBATH
MPAaKTUYECKYIO 3HAYMMOCTh
PE3yNbTaTOB HCCIICIOBAHUS;
MIPOBOUTE 0OPabOTKY
PE3yNbTaTOB SKCIICPHUMEHTA;
KPUTHYECKH aHATU3UPOBAThH
MOJTy4CHHBIEC PE3yJIbTATHI,
0COOEHHO MOBBIIICHHOM
CJI0)KHOCTH, B TOM YHCIIE
TpeOyIoIIre OpUTHHATBHBIX
MOJIXO/IOB.
OTIUYHO BIIAJCET METOJaMHU
uccaenoBanus GU3NKO-
XUMHYECKUX MPOLIECCOB B
JIACTIEPCHBIX CHCTEMAaX H
MMOBEPXHOCTHBIX SIBICHUI Ha
IMITUPHUYECKOM H
TEOPETHIECKOM YPOBHSIX,
METOIaMH BepUPHUKAUH
TeOpeTI/IquKI/IX BBIBOIOB,
aHaJn3a ux 00JIacTH
le/lMeHeHI/Iﬂ; METOJdaMH
MPUMEHEHHST COBPEMEHHBIX
JIOCTHXKEHHUH B 00J1aCTH
KOJUTOMTHOM XMMHUH JIJIst

CO3/1aHUsl HOBBIX MPAKTUYICCKUX,

B TOM YHCJI€ TEXHUYECKUX U
TEXHOJOT'MYECKUX, PeIIeHUH
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6. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUITJINHbBI

6.1. YueOHas iuTeparypa, neyaTHble H31aHUsA OM0IMOTEdYHOr0 hoHIa

bubnuoteunslii GoHI YKOMIIEKTOBAH MEYaTHBIMU M3JaHUSAMH U3 pacyera He menee 0,25
AK3EMIUIApA KKIOT0 M3 M3AaHUH, YKa3aHHBIX HIDKE Ha KaXIO0TO 00YyYaromerocs U3 4yucia Juil,
OJTHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOILYIO JUCIUILIMHY.

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 u3a., ucnp. u
nor. — M: FOpaiit, 2019. — 444 c.

1.2 Maubnuesa, XX.H. Teopernueckoe M NpakTUYECKOE PYKOBOACTBO IO AUCLMILIMHE
«IToBepXHOCTHBIC SBJICHUS U JUCIIEPCHBIE CUCTEMBI»: Yueb. mocobue. / JK.H. Manbimesa, 1.A.
Hosakos. — 2-¢ uzn., non. — Bonrorpan: PIIK «[lomurexauky, 2008. — 344 c.; — 4-e u3a., 1om. 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 mikona, 2007. — 320 c.; — 3-e usn.,
ucnp. — M.: Beiciias mkona, 2010. — 319 c.

6.2. CnpaBouHo-Oubauorpaduyeckas aureparypa

2.1 XonmGepr, K. [IoBepXHOCTHO-aKTUBHBIE BEIIECTBA U MOJUMEPHI B BOAHBIX PACTBOPAX:
ITep. ¢ anran. / K. Xoambepr [u ap.]. — M.: BUHOM. JlaGoparopus 3nanuii, 2007. — 528 c.; — M.:
JlabGopartopus 3nanui, 2020. — 531 c.

2.2 benonyxoB, C.JI. ®usnyeckas u KoJulougHas XuMus. JlabopaTOpHBIH HPAKTHUKYM:
Yuel. mocobue / C.JI. benomyxos [u np.]. — M.: IIpocnekT, 2016. — 239 c.

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

B cnucox «Meroauueckue ykasaHus, peKOMEHJALNUN U JpyTUe MaTepualbl K 3aHATUSIM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 IMPOBEACHHUIO JIAOOpaTOPHBIX H
MPAKTUYECKUX YUEOHBIX 3aHATUN MO JaHHOW AUCLUIIIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1. Cokonoga, T.H. Ancop6uns moBepXHOCTHO-aKTHBHBIX BELIECTB HA IPAaHUIIAX pa3Jiena
JKUJKOCTh — Ta3 U KHUIAKOCTh — TBEPJIOE TEJIO: YIEOHO-METOAMUECKOE MOcooue K J1a00paTOPHBIM
3aHATUAM 10 JucuuiuiiHe «KojutomaHas XuMUs» JUIsL  CTYJCHTOB, OOYYaloIIMXCS 10
HarpaBieHusIM «bHOTeXHOIOTHs», «XUMHYECKasi TEXHOJIOTH» THEBHOU dopmbl 00yuenus / T.H.
Coxonosa, E.Il. Komona // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2020. — 24 c.

3.2. Cokonosa, T.H. Pa3nmenenue UBETHBIX NHTMEHTOB 3€JCHBIX JIMCTHEB PACTCHUH
METOOM aJCOpPOLMOHHON Xpomarorpaduu: ydeOHO-METOAMUYECKOe MocoOue K J1abopaTOpHBIM
3aHATUAM 10 jucuuiuinHe «KosutomaHass XuMmus» JUis  CTYIEHTOB, OOydYaromMXcs IO
HanpaBJIeHUsIM «XUMHUYecKas TeXHoJorus» u «buorexHonorus» nHeBHOW (Gopmbl oOyueHHS /
T.H. Cokososa, E.I1. Komoga // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2020. — 11 c.

3.3. Coxkonosa, T.H. Ilomyuenue 3o0ms ruapokcuaa sxenesa (llI) u ompenenenue ero
Mopora KoaryJsiiiiy: y4eOHO-MEeTOANYECKOe T0coOHe K JIaDOpaTOPHBIM 3aHITHUSIM MO JUCLUILTUHE
«Konmougnast XxuMus» A CTYIAEHTOB, OOy4arolIMXcs MO HampaBiieHUsM «bHoTexHOIorHs»,
«Xumnueckas TexHonorus» aHeBHou ¢opmbl o0yuyenus / T.H. Cokonosa, E.Il. Komosa, M.B.
TemnuoBa // H. Hosropoa: HI'TY um. P.E. Anekceesa, 2020. — 17 c.

34. Komosa, E.II. TecroBhle 3agaHus 110 OUCHHUINIMHE KOJUIOMIHAS XUMHUS:
Metoauueckue ykazaHus 1Mo qucuuiuinae «KosmouaHas XUMHS» U CTYACHTOB, 00yUYaroInXCs
no HanpasieHUsM «buorexHomorus», «XuMuueckas TEXHOJIOTUs THEBHOU (opMbl oOyueHus /
E.IT1. Komosa // H. Hosropox: HI'TY um. P.E. AnekceeBa, 2021. — 5 c. (31eKTpOHHBII BApHaHT Ha

kadeape).
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6.3.2 Memoouueckue ykazanus, pazpadomannusie 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. ONeKTpOHHBIN
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
MeTonoB  oOyueHusi», EpmakoBa T.M., HWBamkun E.I'., 2013 r. DiexTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHbI

VY4eOHBIM Tpolecc IO JUCHMIUIMHE O0eCredeH HEOOXOIUMBIM  KOMILIEKTOM
JUIEH3MOHHOTO U CBOOOJIHO PACHPOCTPAHSIEMOTO MPOrPAMMHOTO OOECIICUCHHUs, B TOM YHCIIE
OTEYECTBECHHOT'O IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOAUMOCTH ).

7.1. Tlepeyenb  pecypcoB  HMH(POPMANMOHHO-TEJEKOMMYHMKAIIMOHHON  CceTH
«MHTEepHeT», HEOOXOAMMBIX /ISl OCBOCHHMA TUCHUILIHHBI (MOXYJIf)

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

1.  Koncynsrantllmtoc [Dnexkrponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
nocryna: http://www.consultant.ru/.
2. Hayunas  osnektponnHas  OumOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3.  DnekrpoHHas OubamoTeyHas cucreMa [ToBOHKCKOTO rocy/1apcTBEHHOTO YHHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3arun. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEYHas cucreMa Znanium.com [DIeKTpOHHBIH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3ar. ¢ akpana.

5. OtkpsIToe 00Opa3oBanue [DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunwvix (B/])
[Dnexmponnwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazwt Oanuvix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4ecKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DJeKMpPOHHbBIU
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Yuusepcumemckaa ungopmayuonnas cucmema Poccus [Onekmpoumwiti pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

7.2.
cucTeM

Ilepeyens mporpaMMHOro odecnedyeHuss M HH(POPMAIMOHHBIX CIPABOYHBIX

Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEYHBIX CUCHIEM

Ne HaumenoBanue DbC CcbuLika, 1o KOTOpoit
ocymectniasercs aocryn Kk IbC

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

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

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

Tabnuya 8 - llepeuens npozpammnozo odecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe obecnieueHue
CBOOOTHOI0 pacnpocTpaHeHHs

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

Open Office 4.1.1 (nmuuen3us
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 siui. Ne 43178971

Microsoft Windows XP Professional (siumen3us Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

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

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot 11.05.22)

KoncynprantlImroc (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
CIPABOYHBIX CHUCTEM, K KOTOPBIM obOecrieueH JOoCTyn (yAajdeHHbIM noctym). /laHHbIM nepedeHb
MOJJIEXKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHOM pa3zene MOryT ObITh MPHUBEICHBI PECYpChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJE3HYIO I Kypca WH(POpPMAIHIO, B T.4. CTATHCTHYECKHE WIM CIIPABOYHBIE

JTaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanvnvlx 06a3 OAHHBIX U
UHGOPMAUUOHHBIX CRPABOUHDBIX CUCHIEM
. OCTYII K pecypc aJICHHBbIN
HaumenoBanue npodeccuoHaJbHOM 0a3bl Hoctyn K pecypey (y1
. JAOCTYMN € YKa3aHHEM
Ne JAHHBIX, HH(POPMAIIHOHHO-CTIPABOYHOM N
CCHLIKH/I0CTYH U3 JIOKAJBHOM ceTH
CUCTEMBI
YHHBEPCHUTETA)

1 baza  maHHBIX ~CTaHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHass 0a3a u30paHHBIX CTaTe MO )

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

3 E nuubrii apXuB SKOHOMHUYECKUAX n | http://sophist.hse.ru/data access.shtml
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Hoctyn k pecypcey (yaajaeHHbIH
AOCTYI 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 JOCTYII U3 JIOKAJIbHOM CETH
«Kouncynprantl [mrocy
WubopManinoHHO-CIIpaBOYHAS CHCTEMA .

6 JOCTYII U3 JIOKAJIbHOM CETH

«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPChbI U151 UTHBAJINJ1OB 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 OOYYEHHS KOJUIEKTUBHOTO W WHIMBUAYAJIBHOTO IOJIb30BaHUs. I[lpu
3allOJIHEHUU TaOJIMIBl MOXKET OBITh MCIOJB30BaHAa HMH(OpMalUs, pa3MeUIeHHas B IHOJpasjiele
«locrynHas cpema» cnenuanusupoBaHHoro pasgena caiita HITY  «Csemenus 00
o0Opa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusie pecypcol 0141 uHeaIudos u auy ¢ OB3

CaeneHnst 0 HAJIMYHMH CHENHMATIBHBIX
Ilepeuenn 00pa3zoBaTeIbLHBIX PeCypcoB,
TeXHHYECKHUX CPeACTB 00yYeHHs
Ne NPHCIOCO0ICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT'0 ¥ HHAMBHAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
10J1b30BAHUSA
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHeralbHOe MOOMIIBHOE NPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOM3BOJNT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CIa0OBUISIITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE

YyeOHbIC ayAUTOPUU )11~ TPOBEICHUS] 3aHATUA 1O  JUCHMIUIMHE,  OCHAIICHBI
000py/IOBaHNEM M TEXHHUYECKUMHU CPEJCTBAMH OOYUYECHHsI, COCTaB KOTOPBIX OINpPE/AeNieH B TaHHOM
paszele.

Tabnuya 11 - Ocnawennocms ayoumopuil u nOMeWw|eHul 01 CAMOCHOAMENAbHOU
paoomoul cmyoenmos no OUcCyunIuHe

Ilepeyennb
HaumenoBanue P
ayIuTOpHil B JIMUEH3UOHHOI 0
non);emeﬂpnﬁ st OcHaIEHHOCTH ayIUTOPHii NPOrpaMMHOIo
N i - . o0ecreueHus.
yueOHOH 1 noMeueHuil 1 moMemeHuii o——
CaMoOCTOSITEJILHOM
padoTbI MOATBEPKIAI0NIET0
AOKYMEHTa
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Ilepeuennb
HaunmenoBanue
o JJUIEH3UOHHOI'0
ayJAMTOPHUIl U
N . MPOrpaMMHOI0
MNOMCIIICHUMH JJA OCHaIIIeHHOCTb ayJuTopun
Ne . . . olecreyeHus.
yueOHOH 1 NoMelIeHuH U MoMeIleHn i
. PexkBu3UTHI
CAaMOCTOATCIBHOH 10ATBEPKAAIOIIET0
padoThI P
JOKYMEHTAa
1. AxBaguctmuiarop J2—4—02—"25MO"
2. Becs arekTpoHHBIE 1a00paTOpHBIC
3. llIxadsl cymmipHbIe pa3IHYHbIX
MoudUKaMi U CTpaH-U3rOTOBUTEIECH
4. llIxadbl BHITSHKHBIE
5. Pedpakrometp
1331 6. bans BogsHas
yueOHast ayAUTOPHUS JUIs 7. TepMocTaTsl pa3HBIX
MIPOBEJCHUS MIPAKTHYECKUX U MIPOU3BOAUTEICH
Ta00PaTOPHBIX 3aHATHH, 8. dOTO3MEKTPOKOIOPHMETP
rpynmnoBbIX U nHAMBUAYaNbHbIX | KOK-2MII
1 KOHCYJIbTAITHA, 9. Xpomarorpad
TEKYIIEro KOHTPOJIS U 10. I'erepatop Bogopona
IIPOMEXKYTOYHOH aTTeCcTaluu 11. Kanopumerp (hoToaneKTpruuecKuit
(xadenpa "HanorexHosoruu 1 | KoHIEHTparuoHHbI KOK
6uotexHonorun" r. Hiwkuuit 12. CiektpodoTOMETpPHI Pa3IHMIHBIX
Hogropon, yin. MunuHa, 24) MIPOM3BOAUTENEH U MOANDHUKALIUIA
13. MarHuTHble MEIIAIKA
14. MexaHn4yecKie MeIanKy
15. BakyyMHBIEC HACOCHI
16. Uentpudyru
17. Xummnaeckas mabopaTopHas ocya
18. Xumuueckue peakTUBBI IS
MIPOBEJCHUS Ta00PATOPHBIX PadOT

10. METOAUYECKHUE PEKOMEHJALIMN OBYYAIOIIIUMCHA
ITO OCBOEHUMIO JNUCHUITJIMHBI

10.1. OO0mue MeToAUYECKME PEKOMEHIAUMH AJs1 O0YyYaIOIMXCA MO OCBOEHHUIO
AUCIHHILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTHHN

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

KonrtaktHas paboTa MokeT ObITh ayUTOPHOM, BHEAYIUTOPHOM, a TakKe MPOBOJAUTHCS B
ANIEKTPOHHON HH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurtera (manmee - DOUMOC). B
cilyyae IpPOBEIEHUS 4acTH KOHTAaKTHOW paboThl mo mucuuiuinie B DMOC (B cOOTBETCTBHM ¢
pacnucaHueM Y4eOHBIX 3aHSTHH), TPYAOEMKOCTh KOHTakTHOM padoTel B DUOC sKkBUBaneHTHa
ayJIUTOpHOM pabore.

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

- cobecedosanue no memam 1eKYUOHHbIX 3AHAMULL,

- omyem no 1ab0pamopHuiM pabomam,

- mecmuposanue.

[lo wToram TeKylIell yCIIeBaeMOCTH CTYJIEHTY MOXET OBbITh BBICTABIICHA OIIEHKA IO
POMEKYTOYHOW aTTECTallid B COOTBETCTBHHM C pe3yibTaTamMu coOecenoBaHuii. CTyIoeHTHI,
BBITIOJIHUBIINE Bce 00s3aTeNbHble BHJIbI 3alNIAHMPOBAHHBIX Y4YEOHBIX 3aHATHH, TOMYLIEHBI K
MPOXOKICHUIO POMEKYTOYHON aTTeCTalUH (3a4ETy C OILICHKO).

Pe3ysabTaT 00y4enusi cuutaercsi cGoOpMUPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CIH
TEOPETUUECKOE COJIep’KaHNe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOecenoBaHUsAX CTYACHT
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MCUEPIIBIBAIOILE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; cBOOOIHO
CIIpaBJISIETCS C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJIAMM 3aJaHUN, HCIIOIB3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJITHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CHOCOOEH
AQHAJIM3UPOBATh IIOJyYCHHBIC PE3YyJbTaThbl, IPOSBISIET CAMOCTOSTENBHOCTh IIPU BBIIOJIHECHUHU
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 CIHOCOOCH aHAIM3UPOBAThH MOIYUYEHHBIC PE3YNIbTAThI;
IIPOSIBIISIET CAMOCTOSATEILHOCTD IIPY BBIITOJIHEHUH 3aJaHUM.

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIITIOJIHEHUU
3aJaHiii He JEMOHCTPHPYET 3HAHWK Y4eOHOTrO Marepuana, JIOIyCKaeT OIUOKH, 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

JIeKIIMOHHBIN KypC MPeanoiaraeT CHCTEMaTU3UPOBAHHOE U3TI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTo IIaHa. B Xo/1e TIeKIIMOHHBIX 3aHATUH PACKPHIBAIOTCS 0Aa30BBIC BOMPOCH! B paMKax
KOKJIONH TeMbl AUCHUIUIMHBI (Tabmauna 4). O003HA4YarOTCs KIFOYCBBIC ACHEKTBHl TEM, a TaKKe
JIeNar0TCs aKIEHThl Ha HamOOJiee CIIOKHBIE M BaXKHBIC IOJIOKEHHUS H3Yy4aeMoro marepuarna.
Matepuanbl JEKIUI SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
nabopaTopHBEIM paboTaM U BBINIOJHEHUS 3aJlaHuil  CaMOCTOSATEIBHOW paboThI, a Takke K
MEPOINPUATHAM TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH M IMPOMEKYTOYHOM aTTecTalud IO
JHUCIHILIHHE.

B xome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE Y4eOHOro

Marepuana.

10.3. MeToauyeckue yKa3aHMsl 10 OCBOCHHMI0 JHCHUILUIMHBI Ha J1a0OpaTOPHBIX
padorax

JlaGoparopHble pabOThl IO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IIPOBOAMTH NEPBUUHBIE Hay4YHbIE HccienoBaHus. B nmaboparopHbie paOOTHl BBEAEHBI JIEMEHTHI,
MOBBILIAIOIINE UHTEPEC CTYAEHTOB K HUM M MX ITO3HABATENIbHYIO aKTMBHOCTb. JIJI MOBBIIEHUS
MO3HABATEJIbHON AKTUBHOCTU CTYAECHTOB M NPUOOPETEHUS MMHU MEPBUYHBIX HABBIKOB HAYYHOI'O
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 PE3YyJbTaTOB (€Ciu TaKkoBble OYAYyT) OT
0KHUJAEMBIX.

[ToaroToBKy K Kaxka0i J1a00paTopHOM paboTe CTYJAEHT MOJDKEH HAa4aTh C O3HAKOMIICHHS C
IUTAHOM 3aHATUS, KOTOPBIN OTPakaeT COAEPKAHUE MPEAJIOKEHHON TEMBI.

[locrne BbIMOTHEHMS Kaxa0il JlabopaTopHOW pabOThl CTYAEHT O(OpMIISET OTYET, B
KOTOPOM YKa3bIBAalOTCS II€M palboThl, XOA pabOThl, JAeTCsi PUCYHOK M ONHMCAHUE YCTAHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BHIYUCIECHUS U BBIBOIBI.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:
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- Ka4eCTBO BBIMOJIHEHHUS] HKCIEPUMEHTAIBHO-TIPAKTHUECKOM YacTH pabOThl H
CTEIEeHb COOTBETCTBHS PE3YJIbTATOB pabOTHI 33 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

CamocrosarenbHass paboTra o0OecreuyMBaeT IOATOTOBKY OOydYaromerocs K ayAuTOPHBIM
3aHATHAM M MEPONPUATHUAM TEKYLIErO KOHTPOJS M NPOMEKYTOYHOM aTTECTALMU 10 U3y4acMOU
JUCHUIUTMHE. Pe3ynbTaThl 3TOM MOATOTOBKM MPOSBISIIOTCS B AKTUBHOCTH OOYyYaromlerocs Ha
3aHATUSIX M B KAaueCTBE BBINOJIHEHHBIX IPAKTUYECKUX 3aJaHUd M Jpyrux (opMm Tekyuiero
KOHTPOJISL.

[Ipy BBINONHEHUM 3aJaHUM JIsI CAMOCTOSITEIBHOM PabOThl PEKOMEHAyeTcs MpopadoTKa
MaTepUaIOB JIEKUMH [0 KaXJOW MPONUIACHHOM TEME, a TaKKe HU3Y4CHUE PEKOMEHIyEeMOU
JUTEPaATypBl, IPEICTaBICHHON B pa3zaene 6.

B mnpouecce camocTosATenbHOM pabOThl MpU HW3YYEHUHM IUCUUIUIMHBI CTYJIEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJUTOPUAX ISl CAMOCTOSATEIBHOM pabOoThI
(ykazano B Tabm. 11). B ayauropusx wmeercs JOCTyn 4epe3 HMHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHOM MH(pOpPMaIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3eKTpoHHOM
BUJIE pAacIojiaraloTcsl y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHbI JIsl CAMOCTOSATENbHON Pa0OThI IPU U3YUYEHUU JAUCLUILINHBI.

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

11. OHUEHOYHBIE CPEACTBA IJIs1 KOHTPOJISA OCBOEHUA AUCIHUIIJIMHBbI
11.1. TunoBble KOHTPOJIbHBbIE 3aJJaHUS WJM HHbIE MAaTepPHAJIbl, HEOOXOAUMBbIE JIJIA
OLCHKM 3HAHWH, YMEHHUI, HABBIKOB M (MJIM) ONBITA B XO0JA€ TEKYIero KOHTPOJIs
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 AJs J1a00PATOPHLIX PadoT
JladbopaTopHas padora 1.1.
AcopOuns NOBEPXHOCTHO-AKTHBHBIX BelIECTB
HA IPAHULAX )KUAKOCTb-Ta3 U KUAKOCTh-TBEPA0E TeJI0

1. B ueM npuurHa BO3HUKHOBEHHS U30BITOYHOMN MOBEPXHOCTHOM SHEPrUn?
2. B yem cymHOCTh SHEPreTUYECKOT0 ONPEIEICHUS TOBEPXHOCTHOTO HATSKEHUA?
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 06pa3oM MOKHO YMEHBIIUTH N30BITOYHYIO TOBEPXHOCTHYIO SHEPTHIO?
6. Kak Ha3piBaeTcs sIBJI€HHE, B KOTOPOM H30BITOK MOBEPXHOCTHOW SHEPTUU CHUKAETCS 3a CUET
YMEHbILIEHUSI TOBEPXHOCTHOTO HATSXKEHUS ?
7. B wem cymHOCTh amcopOumu Kak siBieHus? Kak KOJTMYECTBEHHO BBIpa)KaeTcs rHOOCOBCKas
aacopOuus’?
8. Kakue BemiecTBa Ha3bIBalOTCS MOBEPXHOCTHO-aKTUBHBIMU? [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 TOBEPXHOCTHOTO CJI0sA OT KOHIeHTpauuu [IAB?
Kakum o6pazom opuenTHpyrotcs Mosiekyisl IIAB na rpanune Bonusiid pactBop [TAB — 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 [rokno-Tpayoe?

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

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

16. Kakoii Bujg mmeer KpuBas H30TepMbl aacopOumu? Kakoe ypaBHEHHE ONMHMCHIBACT JaHHYIO
KpUBYIO?

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

18. Kakyto 3aBucUMOCTb OTpaxaeT ypaBHeHue [llumkoBckoro?

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

20. Kak, nucnons3ys ypaBHeHHsI LIINIIKOBCKOT0, MOKHO ONpPENENNUTh NpeAeIbHYI0 aicopOuuio?
21. Kak paccunTars TeOMETpHUYECKHIE MTapaMeTprl So U O Mosekyn [TAB?

22. B d4eMm 3akio4aeTcsi METOJ HauOOJBIIEro MaBJICHUS ITy3bIpbKa Tra3a, MCIOJb3YEMbIH IS
AKCIIEPUMEHTAJIBLHOTO ONPEJEICHUs MOBEPXHOCTHOIO HATSKEHHUS Ha TpaHMIE BOJHBIA pacTBOp
[TAB- Bo3ayx?

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

24. Tlouemy ans ancopobunu ITAB 13 BogHOro pacTBOpa UCMONb3yeTCs aKTUBUPOBAHHbIN yTroJb?
25. Kak omnpenensiercs koHuentpamuss IIAB B pacTtBope mocine ero aacopOomuu 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 ajicopdeHTa?

JlabopaTopnas paGora Ne 2.1
Pa3niesieHue NBeTHBIX MUTMEHTOB 3€JIEHbIX JHCThEB PacTeHUIl MeTOI0M
aacopOLMOHHOMH XpomaTorpagun
1. KakoBBI TeOpeTHYECKHE OCHOBHI XpOMATOTpapIECKUX METO0B aHATN3a?
2. Ha uyeM ocHOBaHO ajmcopOMOHHOE XpomaTorpaduuecKkoe pa3ieieHIe BEMIeCTB?
3. Ot 9ero 3aBUCHUT CPOJCTBO aJicOpOeHTa 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 ocymecTBisieTcs BbIieTIeHUE MUTMEHTOB U3 PACTUTENHLHOTO MaTepuaia’?
7. Kakoif 9KCTpareHT UCIoIb3yeTcs U mouemy?
8. C KaKo¥ 1EeNbI0 OCYIIECTBISETCA OTMBIBKA SKCTPAKTa MUTMEHTOB BOJIOW?
9. Kakoit amcopOeHT ucmosb3yercss B padbore? KakoBa ero aacopOmuoHHas CIOCOOHOCTh K
pa3sInYHbBIM nurMeHTam?

29



10. Kakue TpeGoBaHUsS HEOOXOAWMO BBIMOJHATH B MPOIIECCE 3aMOTHEHUS XpoMaTorpapudecKoi
KOJIOHKH afcopOeHToM? {11 4ero B KOJIOHKY TTOMEIIAIOT CJIOW OKCHJIA aTIOMUHUS?
JlabopaTopnasi paGora Ne 4.1

Ionyyenne 3045 ruapokcuaa xeses3a (111) u onpenesenue ero nopora KoaryJissuuu
KaxoBbl Bupl ycTOMUMBOCTH AUCIIEPCHBIX cucTeM? B ywem ux cyrp?
Uro Takoe koarymsanusa? Yem oHa 00yclIOBIEHA, YeM HHUITUUPYETCS?
Kakwue cymectBytoT ¢pakTopbl CTaOMIM3AMK TUCTIEPCHBIX CUCTEM?
B yem 3axirouaercs rinaBHBIA (akTop cTabMiIM3alUK JHO(GOOHBIX JUCIIEPCHBIX CHUCTEM?
Yewm oH 00yciI0BICH?

E A

S. Yro Takoe JBOMHOM A1eKTpuuecku ciaoi? KakoBbl MEXaHU3MBI €70 00pa30BaHUs?

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

7. Kakne mnotenumansl xapakrepusytor JIOC? KakoB ¢u3uueckuif CMBICT 3THX
HOTEHIUAIOB?

8. Kakue wuoHBI HasplBatoTcs mNoTeHUManonpenensonmmu? Kakue HOHBI Ha3bIBalOTCA
npoTHBOMOHaMH? B yeM ux nmpuHUUNHMAIBHOE OTIINYHE?

9. UYro Takoe MuueiUia 30js, KaKOBO €€ CTpOeHMEe, U3 Kakux dvacreil cocrout? KakoBa

dbopmyna munemnnsl? B uem npuyanHbl 00pa3zoBaHus TMOGOOHBIX MULIEI?

10.  Kak m300pa3uth CXeMaTUYECKH B KOOPAMHATAX HIEKTPUYECKHIA TOTEHIIMAT — PACCTOSIHHE
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
HOTEHIMAJIBI IPU YBEJIMYEHUH KOHLIEHTpalul HHAU(PEepeHTHOro 3neKTpoiaura?

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

13. B uewm 3akmouaercs teopus JJIDPO? Yo Takoe paCKIMHUBAIOLIEE 1AaBICHUE, K YEMY OHO
MPUBOAUT?

14. Uro Takoe 3ommu? Kakme cCymiecTByloT MeETOABl HMX TOdydeHuss? B dem wux

NPUHLMIIAAIBHOE OTINYHE?

15. Kakum  meromom  monyueH  3omb  Fe(OH)3?  Kakue  moHBl  sBISIOTCSA
noteHuuanonpeneasstonmmu? KakuMm gomkeH ObITh 3apsa  KoouJaHbIX vacTun? Kak oH
oTpeieNsieTcs SKCIEepUMEHTaIbHO?

16. KakoBbl mpaBuia KoaryJisiuu 3J1eKTPOIUTaMu?

17. KakoBo ctpoenne wmunemibl 3omsi  Fe(OH);? Kakuwe 37IeKTpOmHMTBI  SBISIOTCS
koarymsitopamMu? Kakie HOHBI QIIEKTPOIUTOB SIBISIOTCS Koarynupyrommmu st 3oi1s Fe(OH)s?

18. Uro Takoe mopor KoaryjJsllMM M Kak OH ONpelNeseTcs HKCIepuMeHTaIbHO? B uem
3akiovaercs npaswito Lymere-Tapan, cobmomaercs m oHO it moirydeHHoro 3051 Fe(OH)3?

11.1.2. TunoBbIe TeCTOBHIE 3aJaHUA
Pa3znen 3 CmaunBanmue
1. TloBepxHOCTHOE siBI€HHE, OOYCIOBJICHHOE MEXKMOJICKYISIPHBIM  B3aUMOJACHCTBHEM
HAXOJSIIUXCS B KOHTAKTE JBYX KOHJIGHCHPOBAHHBIX (Da3 pa3HON NPUPOIBI — KHUAKOCTH U
MOBEPXHOCTU TBEPAOTO TEJa, HA3bIBAETCS:
a) ajcopoueii;
0) cMauuBaHUEM;
B) aJre3uei;
T') KOTe3ueH.
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2. Mexda3zHoe B3aUMOACHCTBHE HAXOMSIIUXCS B KOHTAKTE IMOBEPXHOCTEH KOHICHCHUPOBAHHBIX
TN pa3HOU MPUPOBI, T.€. B3AUMOACHCTBHE MEXKIY MOJIEKYJIaMU 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) cMauuBaHUEM;

B) aJIre3ueit;

I') Kore3uen.

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 JABYX (ha3 IUIOMmAnbio cedeHus 1 w7,
HA3BIBACTCS:

a) paboToii ancopoumm;

0) paboToii aares3uu;

B) paboTOi KOTE3UH.

6. Pabora anresun Wa (G,., — MOBEPXHOCTHOE HATSDKCHUE Ha TpaHUIle TBepnaas (aza-ras, Op —
MOBEPXHOCTHOE HATSHKEHHE Ha TpaHulle TBepaas (a3a->KUIKOCTb, Ox.r — IOBEPXHOCTHOE
HATSHDKEHHE Ha TPaHUIle KUIKOCTh-Ta3) paBHa:

a) W, = G + G

0) Wa = Grp + Gxr + O

B) W,

r) W, = Grr — Gyer— Oroxce

Orr + Ox-r— GT-)K;

7. Pabora koarezun WKk (Gr.r - MOBEPXHOCTHOE HATSHKEHUE HA TpaHMIle TBepaas ¢aza-ras, Cr. -
MOBEPXHOCTHOE HATSHKCHHE Ha TpaHUIe TBepAas (a3a-)KUIKOCTh, Oy - I[OBEPXHOCTHOE
HATsDKEHHME Ha TPAHUIIE KUJIKOCTh-Ta3) paBHa:

a) W = 26, + 2601,

0) Wi = 26+ = 2651,

B) Wy = Gt Oyert O

r) Wi = G + Oy— 207-x.

8. [ToBepXHOCTh HA3bIBAIOT JTHOPUILHOM, €CITH KpaeBou yroJ 0:

a) 0 < 180°%;

6) 6 < 90°;

B) 6 > 90°;

r) 6 = 90°.

9. IloBepxHOCTH Ha3bIBaIOT JINOGOOHOI, eciu KpaeBoil yroi 0:

a) 0 < 180°;

6) 6 < 90°;

B) 0 > 90°;
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r) 6 = 90°.

10. Cornacuo ypaBHenuto Jlronipe — FOnra otHomenue padot aaresun W, u koresun W (0 —
KpaeBoi yrour) onpeaensercs 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 Kore3umn) 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. IlonHOE HEcMayMBaHKUE HAOIIOJAETCS TIPH CJICYIONIEM 3HaUY€HUU KpaeBoro yria 6 u coso:
a)0= OO, cosd =1;

6) 6 =90°, cosb = 0;

B) 0 = 180°, cosf = -1.

14. OrpaHuveHHOE CMaYMBaHUEC HAOJIONACTCS IMPH CICAYIOIIEM 3HAYCHWU KpaeBoOro yria 6 u
cos0:

a) 0=0° cosb =1;

6) 6 =90°, cosO = 0;

B) 0 = 180°, cosf = -1.

15. CmauvBanue HaOIIO1a€TCS IPHU CIEAYIONIEM 3HAYCHUH KpaeBoro yria O u cosh:

a)0 < 900, cos0 > 0;

6) 6 >90°, cos6 < 0;

B) 0O = 900, cos0 = 0;

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

a) 0 < 90°, cosh > 0;

6) 6 >90°, cos6 < 0;

B) 0 = 90°, cosh = 0;

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

a) YBEIMYNBAET KOCHHYC KPacBOro yrJia;

0) yMeHbIIIaeT KOCHHYC KPaeBOTO yIJa;

B) YBEITUYHBACT PabOTy KOT'€3UH BOJIBI;

') YMEHbIIIaeT padOTy KOTE€3HH BOJIBI.

18. Y aenbHas cuiia aare3uu:

a) MPSIMO MPOTOPIIHOHATBHA PAINYCy YaCTHIL;

6) 0oOpaTHO MPOMOPLHMOHATIBHA PAIUYCy YacTHUIL;

B) MPSIMO TIPOTIOPITMOHATIFHA KBAAPATy paJinyca YacTHII;

r') 00paTHO MPOMOPITMOHATIEHA KBAJPATy Painyca YacTHII.

19. Ycnoue pacTBopuMOCTH (a3:
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a) Wy 2 Orr + Oy

0) Wa< Orr + O

B) W, = G + Oy

20. YtoObI ynydIuTh CMayuBaHUE HEOOXOAUMO:

a) YMEHBIIIUTH MOBEPXHOCTHOE HATSHKEHUE CMaYUBAIONICH KUKOCTH,

0) yBEJIMYUTH MOBEPXHOCTHOE HATSKEHNE CMAuMBaIOIIEH KUIKOCTH;

B) HE U3MEHSTH IOBEPXHOCTHOE HATSHKEHUE CMAuMBAIOIIEH KU IKOCTH.

21. Tlpum Kakux 3HA4YCHUSAX KpaeBoro yria 0 wu cosO® HaOmOgaeTcs TpaHUIA MEXKITY
CMa4YMBaeMOCThIO U HECMAUYNBaEMOCThIO?

22. Yro onpexensercs no ypaBHeHuto KOunra?

23. KakoBo BblpakeHue ypaBHeHus FOnra?

24. Yro onpenensieTcs o ypaBHeHuto Jromnpe?

25. KakoBo BblpakeHue ypaBHeHus Jronpe?

26. O yeM CBUAETEILCTBYET MPABHIO AHTOHOBA?

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

29. B xakom ciyuae ¢aoranus s¢pdexkruBHa?

30. B xakom ciydae dortanus HedpekTuBHA?

11.1.3. TunoBbie BOonpockl NPH NPOBeieHUN codeceJOBAHNI
10 TeMaM JIEKIIMOHHBIX 3aHATHI
Pa3nes 1 IloBepxHOCTHBIE AABJIeHHA. ALcOpOLMS HA IPaHULIE JKHIKOCTDb — ra3
1. ITonsiTvie M npUMepsI AUCIEPCHON cucTeMbl. CyTh IOHATHUS IUCIIEPCHOCTD.
2. OCHOBHBIE THUIIBI UCTIEPCHBIX CUCTEM.
3. TepmoanHaMu4eckue 0COOEHHOCTH MTOBEPXHOCTHOTO CIIOSI.
4. TlpuuuHBl BO3HMKHOBEHMsI M30BITOUHOM MOBEPXHOCTHOW »Hepruun ['mb0ca. Ee cBs3p C
MOBEPXHOCTHBIM HaTSKEHHEM.
5. Onpenenenue, popMyiia U BbIBOJ MOHATHUS IOBEPXHOCTHOE HATSKEHUE.
6. Y nenpHast moBepXHOCTHAs YHeprust [ mooca.
7. CyTb IOHATUH aicOpOIUs U aBTOAACOPOLIMS, X CXOCTBA U Pa3IHyus.
8. CriocoObl BeIpaskeHUs aJCOPOLIMHU Ha PA3IMYHBIX IPAHUIAX pazjesna ¢as.
9. TloBepxHocTHO-akTHBHBbIe BemecTBa (IIAB), ocoGeHHOCTM HMX CTpoeHMs, KiacCUpUKaIMs,
IIPUMEPBHL.
10. [ToBepxHocTHO-NHaKTUBHBIE BeniecTBa (ITMAB), o0coGeHHOCTH UX CTPOEHHUS, TPUMEPBHI.
11. M3oTtepma moBepXHOCTHOrO HaTskeHHs. Ee BuA M aHanu3 A NOBEPXHOCTHO-AKTHUBHBIX U
MOBEPXHOCTHO-UHAKTUBHBIX BEILIECTB.
12. 3aBUCHMMOCTbH MOBEPXHOCTHOTO HATsDKEHUE OT KoHLeHTpauuu [1AB, npuunna Habmr0126MOT0O
SIBJICHUS.
13. IloHsATHE MOBEPXHOCTHOM AaKTUBHOCTH, MaTeéMaTH4ecKas 3allChb, METOJ €€ ONpPEIEICHUS U3
AKCIEPUMEHTAIbHBIX TaHHBIX.
14. IlpaBuno [rokno-Tpay6e, ero hopMyarpoBKa, WILTIOCTPAUs U JoKa3aTeiabcTBo. OOpalieHue
npasuiia J{rokmo-Tpayoe.
15. Cnioco6 BbIpaxkeHHs aJCOPOIMH HA TPAHUIIE KHUIKOCTh — Ia3.
16. IonoxxutenpHOE WM OTPUIIATENILHOE 3HAUYCHHE ajcopormu ['mb0ca, 0ObsICHEHNE BO3MOXKHBIX
BapHaHTOB.
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17. MoHOMOJIEKYyJIIpHA WIJIM TIOJIMMOJIEKYIIsIpHa afcopOius ['n60ca, cTpoeHne aacopOIMOHHOTO
cI1os1.

18. ®ynnamenTansHOE ypaBHeHHE ancopbuuu ['mb6ca. Meron pacuera ancopbuun I'mb0ca mo
TOMY YPaBHEHHMIO.

19. TlpenensHas aacopOuus, ee puandecKuii cMbICI. MeToIpI pacueTa mpeAaebHOMN aICOPOITHH.
20. VYpaBHeHuwe wu3zoTepMbl ajacopOruu ['mb66ca. BenwumHbl, KOTOpPBIE MOXKHO pacCUYUTaTh,
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 aacopOun mo ypasHenuto LumkoBckoro.

24. Metoa pacuera KOHCTaHT ypaBHeHus llIunikoBckoro.

25. CTpoeHue ¥ reoMeTpUUecKHe apaMeTpbl MOHOMOJIEKYJISIPHOTO CJIOSI, UX BBIUUCIICHHUE.

Pazngen 2 AxcopOumsi Ha TBepA0ii MOBEPXHOCTH
1. Crioco® BeIpa>keHUs aJIcOpOLMU Ha TpaHMIIEe TBEPAOE TEI0 — 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. IlonsiTHe peaenbHON aacopOIMH I CUCTEMBI, OITMChIBaeMOH ascopouuneit Jlearmiopa. Meton
pacuera npeaeabHoR afcopouuu.
6. MoHOMoOJIEKyJIsIpHA WM NTOJIMMOJIEKYJIsIpHa ajficopouus JIeHrMiopa, cTpoeHre ajcopOLMOHHOTO
CJIOS1.
7. Onpenenenus ancopbara, agcopOeHTa, aicopoTuBa.

8. YpaBuenue agcopoiuu OpeitHanuxa, ero mpuMeHEHHE.

9. YpaBHeHUe NOAMMOIIEKYIsIpHOH ancopOuuu BOT.

10. MoHomouekyisipHa WM TOJUMOJIeKysapHa aacopouust BOT, crpoenue aacopOImOHHOTO
CJIOS1.

11. Meton pacuera nipeenbpHoM aacopOuuu 1o teopun bOT.

12. OnpeneneHue yaenbHOM MI0IMIAN TOBEPXHOCTH a1COpOEHTa.

13. ®U3NKO-XUMHUYECKHI CMBICI MOTeHIIMAIbHON Teopuu [lomsHu.

14. YpaBuenue /lyonHnHa, €ro NpuMEHEHHUE.

15. Buapl KanuuispHOW KOHAECHCALMU Ha MOPUCTHIX aJCcOpOEHTaxX.

16. Knaccuduxanus aacopOeHTOB.

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

Pa3nen 4 CpoiicTBa JIN0(OOHBIX M CIIEPCHBIX CHCTEM
1. IlpuunHbBI BOBHUKHOBEHHUSI HOHHOH a/icopOLnu.
2. Mexanusm (popMupoBaHust JBOMHOTO 3nekTpuyeckoro ciost (A3C).
3. Crpoenne I2C, Teopus LltepHa.
4. Muuenna 30114, €€ cTpoeHue, Gopmyiia, IPUIUHBI 1 MEXaHU3MbI 00PAa30BAHHUS.
5. TepmonuHaMu4ecKkuil MOTEHIMAN MOBEPXHOCTH TBEPAOH (a3bl, MOTEHIMAN aACOPOLHOHHOTIO
cios, ux uzoopaxenue Ha cxeme J[9C.
6. DJIEKTPOKMHETUYECKUA TOTEeHIHANI, ero u3o0paxkeHue Ha cxeme J[9C. B0O3MOXKHOCTH ero
AKCIEPUMEHTAIBHOTO ONPEEIICHNUS.
7. Bnusnue cocraBa uHaupHepeHTHOro 3eKTposiuTa Ha crpoenue [19C.
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8. Bmusiaue coctaBa HenHauddepeHTHoro saekTponnTta Ha ctpoenue [[9C.

9. IlpsiMble »HIEKTPOKMHETUYECKUE SIBJICHUS, NPUYMHBI BO3HUKHOBEHHUS, MPUHIUIUAIBLHOE
OTJIMYHE OT OOPATHBIX SBICHHIA.

10. OOparHble AIEKTPOKUHETUYECKUE SIBICHUS, MPUYUHBI BO3HUKHOBEHHUS, MPUHIUIINAIHLHOE
OTJINYKE OT MPAMBIX SIBJICHUH.

11. CyTh siBIICHUS 3JEKTPOOCMOCA, OIIBIT, €r0 O0OBICHEHHE C TOUKHU 3peHus crpoerus J1IC.

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

13. OcHoBHble nTonoxeHus reopuu JJIDO.

14. Tunel ycTOMYUBOCTH JTUOGOOHBIX JUCTIEPCHBIX CHCTEM.

15. PackinHuBaromee JaBiICHNE, OIICHKA €ro BIIMSHHSL.

16. MexaHU3MBbI KOAryasiiuu JTMO(OOHBIX JUCTIEPCHBIX CHCTEM.

17. IlpruuuHBI KOATYIUPYIOLIEH CITOCOOHOCTH HIIEKTPOJIUTOB.

18. [IpaBwmia KOaryssIuy 3JIEKTPOTUTAMH.

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

11.2. TunoBble KOHTPOJbHBIE 3aJaHUsI WJH HHbIe MaTepUaJibl, HEOOXOAUMbIE JIJIA
OLICHKHU 3HAHUI, YMEHHd, HABBIKOB M (WJIH) ONbITA B X04€ MPOMEKYTOYHOM aTTECTALMH 10
JUCHUIIJINHE

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

IlepeyeHsb BONPOCOB /IS MOATOTOBKH K 3a4YeTy € OIeHKOit
(OIIK-1: MOTIK-1.1, MOIIK-1.2. UOIIK-1.3: OIIK-2: UOIIK-2.4):

1. CaoiicTBa 1 0COOCHHOCTH JUCTIEPCHBIX cUcTeM. Kiaccudukaius TucepcHbIX CUCTEM.
2. TloBepXHOCTHBII CJIOH, €r0 TEPMOJANHAMHYECKHE OCOOCHHOCTH. MeTo/1 M30BITOUHBIX BETMIUH
I'n66ca.
3. TloBepXHOCTHOE HATsSIKEHHE, NMPUYMHBI €ro BO3HHUKHOBEHHUS. DHEPreTHYecKOe COCTOSHHE
MIOBEPXHOCTH.
4. VYnenbHass moBepxXHocTHas sHeprus I'm60ca. IlonHas moBepxXHOCTHast ’Heprusi. YpaBHEHHE
['n66ca-I'enpMromnpua.
5. Ancopbuus, aBToaacopOLus, ciocoObl BIpakeHUs aAcOpPOLIUH.
6. Kiaccudukamms ancopOMOHHBIX TIporieccoB. OTimuus GU3H- U XeMOCOPOIIHH.
7. ApncopOmus Ha TpaHUIE XKUJIKHA pacTBOp - ra3. YpaBHeHue agcop6iuu ['ub6ca. Mzorepma
ancop6buuu I'n60ca.
8. VYpaBuenue uzorepmbl aacopOuuu ['m60ca. IIpenenbHas agcopOius. MeTobl HaXO0XKIESHHUS
npeenbHON aacopOLuu.
9. TlosepxHocTHO akTuBHBIE BemecTBa (ITAB) u noBepxHocTHO nHakTUBHBIE BeniecTBa (ITMAB).
H30TepMbl MOBEPXHOCTHOTO HATSHKEHHUS.
10. TMoBepxHocTHas akTUBHOCTB. [IpaBmiio TpayoOe.
11. Crpykrypubsie ocobennoctu I[IAB. 3aBucMMOCTB CTPYKTYpBI aacOpOIIMOHHOTO CJIOSI OT
koHueHTpauuu [1AB. IlpaBuno BeipaBHUBaHUS nosipHOCTEH PeOunaepa.
12. Knaccuduxanus [TAB.
13. VYpaBnenue IllumkoBckoro. ®Pu3nMyeckuil CMBICT U ONpEeAETICHHE KOHCTAaHT ypaBHEHUS
[umKoBCKOroO.
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14. Omnpenenenue reoMeTpUYECKUX MapaMeTPOB MOHOMOJIEKYJIIPHOTO CIIOA.

15. AncopOuust Ha TpaHHIle TBEPIOE TENO - Ta3. YpaBHEHHE M30TEpMBbI aacopOruu JleHrmiopa.
N3otepma aacopbuuu Jlenrmiopa. OnpeneneHue npeaeabHou aacopOuu.

16. YpaBuenue ancopounn Opeitaammxa.

17. Teopuss monmumonexkynsipuoit agcopouun BOT. VpaBuenne BOT. Omnpenenenue ynenbHOU
IUIOINAAM [TOBEPXHOCTHU aJICOPOEHTA.

18. Ancopbumonnas teopus [lonsHu.

19. KanwmuispHast KOHAEHCAMs HA OPUCTBIX aCOPOCHTaX, KaMIIISIPHBINA THCTEpe3uc.

20. Teopust o6bemHoro 3anonuenus Mukpornop (TO3M) JlyounuHa.

21. Knaccudukanus mopucThIX aJICOPOSHTOB.

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

23. CmauuBaHue, KpaeBoi yroi cMaunBanus, ypasHenue lOnra. Ypasuenue FOura-/ronpe.

24. TlpenenbHbIE Cydyan CMAauMBaHUs. YTIIbI HATEKAHUS U OTTCKAHMUS.

25. BonoHepacTBOpuMbIE MOBEPXHOCTHBIE IJIEHKH, ycloBHS MX oOpa3oBanus. Kosddumument
pacrekaHus 1o ['apkuscy.

26. MexdazHnoe HaTspkeHue. [IpaBuino AHTOHOBA.

27. ArperaTHble COCTOSIHMSI HOBEPXHOCTHBIX HEPACTBOPUMBIX IJICHOK.

28. N306uparenbHOe cMaynBaHue. Morolue siBICHUS U (IIOTaIHs.

29. HNonnas agcopOumsi. AICOpONMOHHBIA MeXaHU3M (OPMUPOBAHHS JTBOWHOTO 3JIEKTPUICCKOTO
cios (A2C). Teopun crpoenus [12C.

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

31. DnexTpocTaTHuecKue B3aUMOACHCTBUS B TMO(OOHBIX cucTeMax. CTpOeHUE MULIEIIBL.

32. Bousaue coctaBa anekrtponaura Ha crpoenue JIOC. Bausaue uHIupgdepeHTHbIX
anektponutoB Ha crpoeHue J[OC. Jlmorponnsle psnasl. MoHHBIE 0OMeH. VYpaBHeHHE
Hukomnbsckoro.

33. Bnousaue cocraBa oanekrponautra Ha cTpoeHune JOC. BnusHue HeuHaupdepeHTHBIX
ANEKTPOSUTOB Ha cTpoeHue J1DC.

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 MoioxkeHus Teopuu JJIDO.

38. Koarynsauuss n11o¢poOHBIX AMCIEPCHBIX CUCTEM, MPUYUHBI KOAryJIUpyroIleld CrocoOHOCTH
IIEKTPOJINTOB.

39. [IpaBuna  koarynsiuu  3JekTpoauTamMu. OCHOBHBIE — XapaKTEPUCTHUKH  KOAryJsiuu
AIIEKTPOJIUTAMHU.

40. Kuretnka ObICTPOH KOATYIISIINH.

41. MonexkynsipHO-KUHETUYECKHE CBOMCTBA JUCHEPCHBIX CHUCTEM - OpPOYHOBCKOE IBHYKEHHE,
muddysus. [epsoiit 3akon Ouka.

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

43. Cenumentanus. CeauMeHTannoHHO-nU(pdy3noHHOEe paBHoBecue. Koadoumment Crokca.
VYpaBHEHHE I CKOPOCTH OCaXACHMs YaCTHL], YCIOBHS €ro NMpUMEHEHus. ['mrncomerpuyeckuit
3aKOH.

44. OnTtuyeckue cBoMcTBa mucnepcHbix cucteM Konyc Tunpams. YpaBuenuwe Penes. 3akon
byrepa-Jlam6epra-bepa.
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