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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; YMCHHH BBIMONHITH HEOOXOJAMMBIE PACUETHI
OCHOBHBIX CBOMCTB AMCIIEPCHBIX CHCTEM, (DU3MKO-XMMHUYECKHX XapaKTEPUCTHUK MPOIIECCOB Ha
rpanune pasgena ¢a3; CrIocoOOHOCTH AaHATU3UPOBATh MEXAHU3Mbl aJCOPOIMOHHBIX U
JNEKTPOKUHETUYECKUX SIBICHUI; YMEHUH MHTEpPHpPEeTUPOBaTh U TMPOBOJAUTH OOPabOTKY
pe3yJbTaTOB JKCIEPUMEHTA, Pa3BUTh HABBIKM HCIOJIB30BAHUS TEOPETHUYECKUX 3HAHUU s
peLIeHHs MTPAKTUYECKHX 33134 U (HOPMUPOBATH HAYYHOE MBIIIIJICHUE.

1.2. 3amaun ocBOEHHUA JUCHHUILIMHEI:

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

- PacCMOTPETh OCHOBHBIC TEOPUH M (DU3UKO-XMMHYECCKHE 3aKOHOMEPHOCTH MPOTEKAHMS
MPOIIECCOB aICOPOIMKM Ha TPaHUIAX pasjieia XUIKOCTh — Ta3, TBEPAOE TEIO — JKHJIKOCTb,
TBEPJI0€ TEJIO — Ia3;

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

- U3YYUTh CTPOCHUE ABOMHOTO JIEKTPUUECKOTO CIOSI U MUIICILIIBI,

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

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

- JaTh TPEJICTABIEHHE O COBPEMEHHOM COCTOSSHUM M MYTAX Pa3BUTUSA KOJIIOMIHOU
XUMUH, €€ PO B HAYKE U TEXHUKE;

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

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM 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 nanHOMY HanpaBJIEHUIO TOATOTOBKH.

JlucummiuHa OCHOBBbIBaeTcs Ha 0a30BbIX 3HAHMSX, MOJYYEHHBIX CTYJEHTaMH MpU
M3Y4YEeHUU JUCUUIUIMH «MaremaTukay, «OO0mmas u HeopraHudeckas Xumusy, «OpraHudeckas
XUMUSY», «AHaIUTUYECKas XUMHUS U (PU3UKO-XMMUYECKHE METOJAbl aHaiuu3a», «Ddusnueckas
XUMUS», TJI€ OHU IPUOOPETAIOT 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 XUMUYECKON KUHETHKHU.

Jl1 yCBOEHHUS JUCLUIUINHBI CTYIEHT JI0JIKEH:

- 3HaTh mpaBwia JuddepeHIUpOBaHU, HHTETPUPOBAHUS, JIOTapU(PMUPOBAHUS;
OCHOBHBIE KJIaCChl HEOPraHMYECKUX U OPraHUYECKUX COEIUHEHUH, MX CBONCTBA U CTPOEHHE;
CMBICJI XMMHYECKHX (POpMYJ, CUMBOJIOB, MHIEKCOB, KO3()(PULINEHTOB U MpaBuiIa MPOTEKaHMs
JJIEMEHTAPHBIX XMMHUYECKMX peakluil; OCHOBbI METOJOB aHalu3a BEILECTB; OCHOBHBIC
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TEPMOJIMHAMUUYECKUE COOTHOLIEHHUS (U3NYECKONM XHUMHUH, IOHATHE CKOPOCTH XHMHYECKUX
peaxkuuii 1 HalpaBI€HHOCTH XUMUYECKHUX IIPOLIECCOB;

- ymeTh auddepeHunpoBaTh U UHTETPUPOBATh YPaBHEHHUS, IIPOBOAUTH MaTeMaTHYECKHE
npeoOpa3oBaHusl ypaBHEHMI, TrpadUiyecku aHAIU3UPOBATH MATEMAaTUYECKHUE 3aBHCHMOCTH;
ONpeneNaTh KJacC OpPraHUYeCKUX COCIUHEHUH, H300pakaTb CTPYKTypHBIE (OPMYIIbI
KapOOHOBBIX KHUCIIOT, CIIUPTOB, aMUHOKHCIIOT, JIMIIHMJIOB, 3alIUChIBaTh YPABHEHUS XUMHUYECKUX
peaKkuMii; MOJb30BATHCS XUMHUECKUMH PEAKTHBAMH, XMMHUYECKOM IMOCYAOH M XMMHUYECKUM
000pyOBaHUEM; TPUMEHATH 3aKOHbl TEPMOJMHAMUKH, BBIYUCIATH XapaKTEpUCTUUYECKUE
TepMOJMHAMHUYECKUEe (YHKLIHH, 3alUChlBaTh OCHOBHBbIE KHHETUYECKHE COOTHOILEHMUS,
II0JIB30BAThCs CIIPABOYHOM JIMTEPATYPOH;

- BJaAeTh METOJAMHU MaTEMaTUYEeCKOro amnmnapara, CTaTUCTUYECKUMH METOJaMU
00pabOTKM IKCIIEPUMEHTAIBHBIX JAHHBIX; XUMHUECKOW 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 CHEIMAIbHBIX JUCLUIUIMH, CBSI3aHHBIX C XUMUEH, I71e UCTIONb3YIOTCS 3HAHMS,
YMEHMSI U HaBBIKHM, NOJIyYEHHBIE CTYJEHTaMH IPU HU3YYEHHM KOJUIOMJHON XUMHUH, pEleHUs
pacueTHBIX 3ama4, U Cc()OpPMHUpOBAaHHBIE KOMIICTEHIIMHM B OINPEIEICHUH BO3MOXKHOCTH,
0COOEHHOCTEH U MapaMeTpoB MPOTEKaHUs PU3UKO-XUMUYECKUX MTPOLIECCOB.

3HaHMS, YMEHUS M HaBbIKU, IIOJIYYEHHBIE Y4YalIUMCS NpPU H3YYEHUHU AUCLUILIMHBI
«Konnougnast xumus», Oy1yT HEOOXOIUMBI Ul OCBOCHUS IOCIEAYIOIINUX KypcoB 0a30BOTro U
npoecCHOHATBHOrO MHKIA — «DPHU3UKO-XMMHUYECKHE METOAbl MCCIEOBAHUS METaIOB U
CIu1aBoB», «O0Opy/lOBaHME W OCHOBBI IMOJYYEHHUS XUMHUECKHMX MaTepHalioBy, a TaKxke 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 CHEeUuanu3aledl o0yyaromerocs peaausyercs Mpu
pacCMOTPEHHM B XHMHUYECKUX M XUMHUKO-TEXHOJOTMYECKMX IPOU3BOJCTBAX  (PU3UKO-
XUMHUYECKHX MPOLIECCOB, TPOTEKAIOIINX HAa IPaHULIe pa3zaena a3, CBOICTB AUCIIEPCHBIX CUCTEM,
METOJIOB MCCJIEI0BAHUS U aHAJIN3a MOBEPXHOCTHBIX SIBJICHUM.

OCOOEHHOCTBIO JTUCLMILIMHBI  SIBISIETCS NPOBEJEHHE JAabOpaTOpPHBIX paboOT, dTO
MO3BOJISIET MIPUOOPECTU CTYAEHTaM YMEHMs paboTaTh C XUMHUECKUMH peareHTaMu, MOocyJoi U
npubopaMu, OCYHIECTBIATh XMMHUYECKHH, (U3UKO-XMMHMUYECKHH SKCHEPUMEHTHl U TPOBOJHUTH
NEepBUYHbIE HayuyHble ucclenoBaHus. B mabopaTopHble pabOThl BBEJCHBI DJIEMEHTHI,
MOBBILIAIOIINE HHTEPEC CTYJEHTOB K HUM U UX MTO3HABATEJIbHYIO aKTUBHOCTb.

K aktuBHBIM MeTonaM oOOyueHHUsT OTHOCHTCA cJada IHCbMEHHOTO OT4YeTa I0
nabopaTopHoit pabotre B ¢dopme OOCYXIEHHs, TOCKOJBKY Takas paboTa TIpeanosiaraer
BBINIOJTHEHHE TBOPYECKHUX 3aJaHui U 3a1a4. CTyleHT BCTyMaeT B AMAJOT C MPENoJaBaTelieM 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 pa3palOaThIBaeTCsl HHAWBUAYAIBHO C Yy4YETOM
0COOEHHOCTEH MCUXO(PU3MUECKOr0 pPa3BUTUS, WHAMBHYalIbHBIX BO3MOKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX O0YUaIOIIUXCSL.



3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS JUCHATITAHBI (MOY.JIST)

[Tpouecc u3yueHus: AMCUUIIIHHBI (MOAYs) «KommoniHas 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, 2.
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 xuMHUIeCKast
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)

AHanuruyeckas
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
9IIEKTPOHHUKA
(b1.B.26)

OO01iast XuMu9IecKast
texHonorusi (b1.5.27)

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 OCBOEHUA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUnIUHEe, COOMHECEHHbIX C NJIAHUPYEMbIMU PE3YTbMamamu 0C60eHUs

Kon u nHanmenoBanue OueHo4YHbIE CPEACTBA

Koa n
HHAUKATOpAa o
HanMeHOBaHUe 1OCTITKEHISE IInanupyemsble pe3y/ibTaThbl 00y4eHHs 10 JUCHUIIMHE 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 3aKOHaMH 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 CBOUCMBAX 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 mamepuaioes

sHeprun ['mb6ca,

CBOMCTBaxX ajicopbunu u
Pa3IMYHBIX KJIACCOB aBTOAJCOpPOIHH,
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 ILnanupyemble pe3y/abTaThl 00y4eHHs 10 JUCHUIIMHE Texymero IIpomeskyToUHOM
KOMIIeTeHIHH KOHTPOJIA arTrecranmmu
3HATD:
- OCHOBHBIC
3aKOHOMEPHOCTH
HPOLIECCOB aACOPOLU
Ha rpaHuIax )KHHKHﬁ
pacTBOp — ras, TBEpJ0e
TEJO — ra3, HOHHOU
ajcopouumy,
- OCHOBHBIC ITOJIOKCHUSA
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 H30TEPMEL XapaKTepPUCTUK KOHIEHTpaI1u K )
MeXaHu3Mbl XUMUYECKUX ancopbunnu Jenrmiopa, | CHEPCHPIX 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 CBOMCTBA
JUCHEPCHBIX CUCTEM,
JNIEKTPUIECKHE
CBOIfCTBa AUCTICPCHBIX
CHCTEM —
3JIEKTPOOCMOC,
anekTpodopes

MOBEPXHOCTHO-aKTHBHBIX
BEIIECTB;

- IPUMEHATH CIIOCOOBI
YIpaBJICHUS] CBOMCTBAMHU
JIMCTICPCHBIX 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 ILnanupyemble pe3y/abTaThl 00y4eHHs 10 JUCHUIIMHE Texymero IIpomeskyToUHOM
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 | CAMOCTOSATEILHON 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] KOJUIOWTHOH 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 BO3MOYHOCTEH ISt
00I1acTsIX; ONTUMU3ALNN
- IPOTHO3HMPOBAaTh TEXHOJIOTHH U METO/I0B
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Kon u HaumenoBanue

OueHo4YHbIE CPeACTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe 1OCTITKEHISE ILnanupyemble pe3y/abTaThl 00y4eHHs 10 JUCHUIIMHE Texymero IIpomeskyToUHOM
KOMIIETCHIINMHN KOHTPOJIA arTrecranmmu
KOMIICTCHIIMHN
BIAJETh:
- METOAMH
Hcce10BaHus (PU3UKO-
YMETb . XUMHUYCCKUX
: MPOLIECCOB B
- MIPpOBOJAUTH OLICHKY
HpaKTI/I‘{CCKOI\/’I JUCHEPCHBIX CUCTEMAxX
3HATh: SHAUHMOCTH 1 TIOBEPXHOCTHBIX KoHTposbHbie
- OCHOBHBIC MCETOAbI H SIBJICHUU Ha
OIIK-2. Cnocoben Ppe3yIbTaToB BOTIPOCHI K
TIPpUEMBL MPOBEACHUA HICCITEIOBAHIIS: OMIIUPUICCKOM U 6
HCIOJIb30BATE SKCIIEpUMEHTA L) B—— ,06 Aoty | TEOPETHICCKOM 71abOpaTOpHBIM
MaTeMaTUYECKHUE, HOIIK-2.4. Hcnonvsyem pasnenaMm  KOJUIOHAHOf | P p Y| yposmsx, MeTonamu paboTam.
dusmueckue, GU3NKO- | Xumuueckue memoovl Os XHMHY; ocHopg | PE3Y/1bTATOB BeprduKaLn KOHTpOoJBHEIE
OKCIICpUMCHTA,
XUMHYECKHE, peuierus 3a0auy HPOBEIEHMUS p Ccoaecky | TEOPETHUCCKHX BOTIPOCHI IIPH
XUMHUUYECKHE METOMBI | npogeccuonanvHoil HCCIICIOBAaHUI B 00JIaCTH AHATISHPOB aTE BBIBOJIOB, aHAIIM3a HX MPOBEICHUH
JUIS peleHus 3aaay OdesimenvHOCMU KOILIOHHO XUMHH MOy e HHEIE 06I1aCTH IPHMCHCHHUS; cobecemoBaHuil Mo
o AICKBAaTHBIMU - METOJaMH
Hpoq)eCCHOHaHLHOH 3?01'[6 HUMCHTAJIbHBIMU Pe3yJIbTATEL 0C0GeHEO 1T I/IMeerHI/IH remam
JACATCIBbHOCTHU p IMOBBILLICHHOU p JICKHUOHHBIX
METOJaMH COBPEMEHHBIX v
CJI0XHOCTH, B TOM YHCJIE . 3aHATHUIH
TIOCTIDKEHUH B 001acTH
Tpebyrorne .
KOJJIOMIHOU XUMHUH
OpUTHHAJIBHBIX
JUIS CO3JAaHUS HOBBIX
MOJXO/I0B

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 COCTaBisieT 4 3a4eTHBIX enuHulbl, 144 daca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 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
AJIEKTPOHHOT0 00y4eHuUs

OO0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pabora: 73 73
1.1. AyaurtopHasi paboTa, B TOM 4ucJje: 68 68
3aHaTUA JeKimonHoro tumna (JI) 34 34

3aHATUs ceMuHapckoro tuna (I13-cemunapel, npakTHUecKue
3aHATHUS U D)

naboparopusie padboTs (JIP) 34 34
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 npomexxyTouHoM KoHTpoJe (KPA)

2. CamocrosiTeabnasi padora (CPC) 71 71

pedepar/scce (MOATOTOBKA)

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

KOHTpOJIbHast paboTa + +

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

CaMOCTOSTENILHOE N3yUYEeHUE Pa3JIesIOB, CAMOIIOATOTOBKA (ITpopaboTka 1
MMOBTOPEHHE JICKIIMOHHOTO MaTepralia i MaTepualia YIeOHHKOB U YIeOHbBIX 71 71
moco0ui, MOArOTOBKA K JIA00PATOPHBIM M MTPAKTUICCKUM 3aHITHAM, KOJUIOKBHYM
1 T.J.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb)
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4.2. Conepxanue JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 - Cooeprcanue oucyuniunsvl, CHPyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) 6 - HaumenoBanue Peanuzanus HaumenoBanue
abora
pe3yJbTaThl . % g o HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= .
OCBOCHMA: H @ E | S| 5 EF AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOI0
anMeHOBaHHe Pa3iesioB, TeM s ] S| = 2
xox YK; OIIK; IIK pasi ? ) Z = § = 5 E o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ o ~'\ LAl
M MHAUKATOPBI = g2 E S5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= f C o .12
JI0CTHKEHUSA 2 §§ = = § < = TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
7 CEMECTP
Pa3gen 1 [ToBepXHOCTHBIE SBICHHU. AICOPONNS HAa TPAHUIIE KUIKOCTh-Ta3
Tema 1.1 CBolicTBa, XapaKTEePUCTUKH, MO/IrOTOBKA K JICKIUSIM JEKIUS-00BICHEHHE C
KiIaccu(UKAIUS TUCTIEPCHBIX CHCTEM. 4 ’ [1.2] (ctp. 11-20); [1.3] YaCTHYHBIM
TepMomuHaMu4eckre 0COOCHHOCTH (crp.189-194) MPUBJICYCHHEM (HOPMBI
MOBEPXHOCTHOI'O CJIOS AHCKyCCHH, Oecebl
Tema 1.2 AxcopOuus Ha TpaHUIE
JIEKIUA-00BACHEHHE C
JKUJIKOCTB-Ta3 — Teopusi [ mb0ca, TMOJIrOTOBKA K JIEKIIHAM
-1 YaCTHUYHBIM
OIIK-1: IOBEPXHOCTHO-aKTUBHBIE BENIECTBA, 6 4 [1.1]  (ctp. 72-120);
HOIIK-1.1 T 6 [2.1] (ctp. 9-36) MpHUBJIEYCHUEM (HOPMBI
IOMK-1.2 npasmiio TpayOe, ypaBHeHHE . . JHCKyCCHH, Gecens!
[IummkoBcKoT!
MOIIK-1.3 OBCKOTO
OIIK-2 IoAroToBKa K Ccaade
HOIK-2.4 JladopaTopnasi pa6ora Ne 1.1 /:lonyzga OK- JH; [1.2] cl1auA IomyCKa K
AJIcopOLMst IOBEPXHOCTHO-AKTUBHBIX (ctp.49-70); [1.3] (eTP. | jaGoparoproii pabote;
12 8 208-216); [3.1] (ctp. 3-
BEIIIECTB Ha IPaHULAX pasaeia 15): 3amura OT4eTa o
JKUAKOCTB-Ta3 U )KUIKOCTh-TBEPLOE TEIIO noarotoska k JIP [3.1] nabopartopHoii pabore
(ctp. 16-23)
CamocrosiTesibHasi padoTa no COCTaBIICHHE OTYETa IO
ocBoenmio 1 pazgena: 8 naboparopHoit  pabore
oT4eT 1o JIahopaTopHoii padore [3.1] (ctp. 3-23)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI p % g o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
= .
OCBOEHHS: H o E |l S| 5 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
] ] -
ko1 YK; OIIK; ITIK AMMEHOBAHHE PAI/IETOB, TEM = | 8 § & E E & Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
H HHIHKATOPBI E g E E E § E ?3 oﬁpaaonaTeﬂml{;lx (pr}loeMKolcaTL B (prnoeMK(;le, B
JIOCTHKeHUS £ 18 § = = § = = TEXHOJIOTHil Jacax) yacax)
KOMITIeTeH Il = = S é‘ 8| O =
Hroro no 1 pazgeny 10 12 22
Pa3znen 2 AncopOuust Ha TBEpIOH MOBEPXHOCTH
Tema 2.1 Ancopbuust Ha rpaHuIe HOAIFOTOBKA K JIEKLIAM JeKLHsi-00bACHEHNUE ¢
YaCTUYHBIM
TBEpJl0€ Teno-ra3 — reopus Jlenrmropa, 4 2 [1.2] (ctp. 70-82); [1.3] HpHBICHEHHEM hOpM
teopust BOT (ctp.216-225); P p
JUCKYyCCUH, 6CC€I[I>I
JIeKIUA-00bCHEHHUE C
OIIK-1: MOArOTOBKA K JICKIIHSM
HOMK-11 Tema 2.2 AncopOuus Ha TpaHUIIe 2 9 [13] (crp.219-220); YACTUYHBIM
- Ol'[K-l.Z JKHJIKOCTD - TBEPIOE TEIIO [2: 1 (CTp..9-36) ' TpUBJIEYEHHEM (POPMBI
' JICKyCCHH, Oecepl
HOIIK-1.3
OIIK-2 JladopaTopnasi pabora Ne 2.1 MOJArOTOBKA K  cjaue crava JI0ImycKa K
VIOIIK-2.4 Pa3jieneHue BETHBIX TUTMEHTOB nonycka k JIP [2.1] | maGoparopHoii paboTe;
. . 10 6 (ctp. 9-36); [3.2] (ctp. 3aIIUTa OTYeTa 10
3€JICHBIX J'II/ICTL?B pacTeHuit MeToJoM 3-8); nomrotoska k JIP | naGopatopHoii paore
aJcopOIMOHHON XpoMaTorpaduu [3.2] (ctp. 8-10)
CamocrosiTeJibHasi padora nmo COCTARIICHIE OTYETA TI0
OCBOEHMIO 2 pa3jeJa: 6 nmabopaTtopHOi  paboTe
oT4eT 1o JaGoparopHoii padoTe [3.2] (ctp. 3-10)
HToro no 2 pazneny 6 10 16
OIIK-1: Pa3nen 3 CmaunBanme
;ggii; Tema 3.1 Aaresus, ypaBHeHue Jronpe, MOATOTOBKA K JICKIHSAM NIeKIuA-00bACHEHHE ¢
-1 YaCTUYHBIM
MOTTK-1.3 kore3usi. CMauMBaHKe, ypaBHEHUE 4 4 [1.1] (cTp. 37-54); [1.2] R ——
OITK-2 IOnra, ypasrenue FOnra-/lonpe (ctp. 110-120) Ky COMH, GecebI
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora a
pe3yJbTaThl P = g HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
o 9 "
OCBOCHMS: H © E |l S| 5 EF AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
ko1 YK; OIIK; ITIK pasa 2 5 | § & § 5| g E & Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- |5 & G
M MHAUKATOPBI = = E E S5 = 6 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & L 12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJIOT Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
HOIIK-2.4 JIeKIUsA-00bCHEHHUE C
Tema 3.2 [ToBepXHOCTHBIE TIJICHKH. ) ) MOJITOTOBKA K JIEKIIUSM YaCTUYHBIM
W36upaTenbHOe CMaYUBaHUC [1.3] (ctp. 194-207) MIPUBJICYEHHEM (POPMBI
IICKyccuH, Oecenbl
CamocrosTeabHast padoTa 1o
3 asena 4 BBIITIOJIHCHHUEC TCCTOBBIX
OCBOEHHIO : .
P 3amanuii [3.4](ctp.3-10)
TeCTUPOBAaHME
Hroro no 3 pazneny 6 10
Pa3gen 4 CoiicTBa 10} OOHBIX
JIUCTIEPCHBIX CUCTEM
Tema 4.1 DnexTpuueckue CBOMCTBa JEKIUS-00BSICHEHUE C
JUCMEPCHBIX CUCTEM, HOHHAs a/:[cop6u1/151 HaCTUIHBIM
IOJArOTOBKA K JICKIIUAM
— teopuu ctpoenus JJ3C, crpoenune 4 4 npuBsedeHrem Gopmbi
[1.1] (cTp.139-161) JIUCKYCCHH, Gece bl
MULEIBL, BIUSHUE 3JIEKTPOIUTOB Ha ’
OIIK-1: crpoenue J12C
HOIIK-1.1 HCKHI/IH'O6’L${CH€HI/IC C
IIOArOTOBKA K JICKIIUAM
HMOIIK-1.2 Tema 4.2 DJIeKTPOKHHETHIECKHIE ) ) T )T] (c1p.162 18213 Y4aCTHYHBIM
- .17 (ctp.162-182);
MOIIK-1.3 SIBJICHUSI — JJIEKTPOOCMOC, 311eKTpodopes TIPUBIICYCHHEM HOPMBI
OIlK-2 [1.3] (cTp. 252-256)
TICKyCcuH, Oecebl
HOIIK-2.4 Tema 4.3 YcToitunBocTs MMO()OOHBIX JeKUUsI-00BSCHEHHE C
JIMCTIEPCHBIX cucTeMm, Teopus JJIDO. 4 ’ MOJICOTOBKA K JIEKIIUSAM JaCTUIHBIM
Koarynsiiust 11odoOHBIX AUCTIEPCHBIX [1.3] (cTp. 256-270) TMpUBIICUCHHEM (HOPMEI
CHCTEM JICKyccuH, 6ecenpl

15




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIIOJb3yeMBIX B paMKax pa3pab6oTanHoro
OCBOEHUS: © E |l S| 5 EF AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM ?i 2 s § ?, E E é Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI = E é L E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" § % E § k§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
NOATOTOBKa K cjade
JlaGopaTopnas padora Ne 4.1 H0HY'13§2 122 JIP [15] 60)13‘13 HOHYCK%K
. - ; . TOPHOM TE,
TTonmyueHune 30115 THAPOKCHIA JKele3a 1 o EzTg 3202 393 E 3 3} Ha3:;i;p0:qe£: H‘:) ©
(1) u onpeienenue ero mopora (c1p.3-13) naGopatopHoii paboTe
KOaryJisiiuu noxaroroska k JIP [3.3]
(ctp.14-17)
Tema 4.4 MoieKyIsSIpHO-KUHETHUECKUE TIeKIA-00BACHEHHE O
U ONITUYECKUE CBOUCTBA JUCIIEPCHBIX 2 2 HOATOTOBIA K JICKILIAM HACTHTHBIM
[1.2] (cTp.173-208) MPUBJICYCHHEM (HOPMBI
chcTeM IICKyCccuH, Oecenbl
CamocTrosiTesibHasi padoTa no COCTAaBJIEHHE OTYETA TI0
ocBOeHMIO 4 pa3jena: 5 nabopaTopHOi
oT4YeT 1o JabopaTopHoii padoTe pabore[3.3] (ctp.3-17)
HToro no 4 pazneny 12 12 23
HNUTOTI'O no pucumMniinHe 34 | 34 71
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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 3aHATHUI Iepel BBITOJHEHHEM J1a0opaTOpHBIX 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 3HaHHfI, yMeHI/Iﬁ M HABBIKOB " (I/IJ'II/I) OonbITa 1€eATCJIbHOCTH

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

IIpy 1pOMEXYyTOUHOM KOHTpOJi€ (3a4eT C OLEHKOHM) YCHEeBaeMOCTb CTYACHTOB
OLIEHUBACTCA IO MATUOAIBHONW CHCTEME: «OTIMYHO», «XOPOLIO», «YIOBICTBOPUTEIBLHO,
«HEYAOBJIETBOPUTEIBHOY.

OTinuHO «5» — JaH TOJHBIN, Pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIN BOIIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 O0OBEKTe, JJO0Ka3aTeNbHO PACKPHITHI OCHOBHBIC
IIOJIOKEHUS  TEMbl; B  OTBETE  IPOCJIECIKMUBACTCA  4YETKasg  CTPYKTypa, JIOTMYECKas
IIOCJIEIOBATEIBbHOCTh, OTPaXKarolasi CYIIHOCTb PACKpPBIBAEMBIX IOHATHM, TEOPUH, SBICHUM.
3HaHue 00 00BEKTE JNEeMOHCTpUpPYETCs Ha (OHE NMOHMMAaHMS €ro B CUCTEME JAaHHON HayKu U
MEXIUCUUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEPMHUHAX HayKH,
IOKa3aHa COCOOHOCTh OBICTPO pearupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

Xopoiio «4» — J1aH MOJIHBIM, pa3BepHYTHII OTBET Ha MOCTABJIEHHBIN BOIMpPOC, MOKAa3aHO
YMEHME BBIIEIUTH CYLIECTBEHHBIE M HECYLIECTBEHHBIC IPU3HAKH, MPUYMHHO-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
CYILIIECTBEHHBIX M HECYIIECTBEHHBIX INPU3HAKOB U CBA3eH. B OTBeTe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHbIE MNpPOSBIECHUS OOOOIIEHHBIX 3HAHMM He Moka3zaHo. PeueBoe
odopmiieHHe TpeOyeT MOMPABOK, KOPPEKIIUH;

HeynoBneTBopUTENbHO «2» — CTYJEHT IEMOHCTPUPYET HE3HAHHE TEOPETHUYECKUX OCHOB
npeaMeTa, He YMEeT JeslaTh apr'yMEHTHPOBAHHbIE BBIBOJIbI U MPUBOAUTH IPUMEPHI, TOKA3bIBAET
ciaboe BiaJieHue MOHOJIOTHYECKOM peubto, HE BJIaJIeeT TEPMUHOJIOTHEN, IPOSBIISIET OTCYTCTBUE
JIOTUYHOCTH M TOCJIEIO0BAaTeIbHOCTH M3JI0KEHUS, JeJaeT OIIMOKU, KOTOpble HE MOMKET
WCIIPAaBUTH, AK€ IPU KOPPEKIIMH MTPENOJaBaTENIEM, OTKA3bIBAETCA OTBEYATh HA 3aHATHH.
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OUYEeHUBAHUS

Kpurtepnu oneHnBanus pe3y/ibTaTOB 00y4eHH

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
CBOUCMBAX PA3TUYHBIX
KAACCO8 XUMUYECKUX
27IeMEHMO8, COeOUHEeHU,
sewecms U Mamepuanos

He 3HaeT ocHOBHBIE
TEOPETUIECKHE MOTOKEHUS
KOJUIOWTHOI XHMHU; OCHOBHEIE
TIOHSTHUS U COOTHOIICHUS
TEPMOANHAMUKH MOBEPXHOCTHBIX
SIBJICHWH; IOHSTHUS JUCTIEPCHBIX
CHCTEM, OBEPXHOCTHOTO
HaTsDKEHHUS, N30BITOYHOMN
MOBEPXHOCTHOM >Heprun ['mdoca,
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 TIPECTaBICHUEM 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 JUCIEPCHBIX
CHCTEM, IOBEPXHOCTHOT'O
HATSHKEHUS, H30BITOYHON
MOBEpXHOCTHOI Hepruu ['modbcea,
aJIcopOLMK U aBTOacopOIMy,
MOBEPXHOCTHO-aKTHBHBIX
BEIIECTB, TBOMHOTO
ANEKTPUIECKOTO CIIOS.
YacTUYHO yMeeT MPOBOHUTH
pacueThl C UCIIOIb30BAHUEM
OCHOBHBIX COOTHOILIEHUI
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 MOT0KCHUS
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 ymMeeT 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 CUCTEMaX

OTJIMYHO 3HAET OCHOBHBIC
TEOPETHIECKUE TTOJIOKECHHS
KOJUTOMIHOM XMMHH; OCHOBHBIC
TOHATHS U COOTHOLICHHS
TEPMOJUHAMHKH TIOBEPXHOCTHBIX
SIBIICHUI; TOHATHS TUCTICPCHBIX
CHCTEM, [IOBEPXHOCTHOTO
HATSDKCHHUS, M30BITOYHOM
TOBEPXHOCTHOH sHeprun ['nooca,
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/IeIIOB 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 00y4YeHUsl

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
nu3otepMmsl aacopoumu ['mdoca,
uzorepmy aacopouun ['md6ca,
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
AUCHIEPCHBIX 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/IcopOLuu
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
azicopOuuH, aare3uu, KOre3nH,
cMauuBaHusl, ypaBHeHus [ronpe,
IOnra, FOnra-/rorpe; oCHOBHBIE
MOJIEKYJIIPHO-KHUHETHIECKHE
cBOHcTBa TNO(YOOHBIX
JIMCTICPCHBIX CHCTEM —
muddysuro, ocMoc,
CEAMMEHTALHIO, ONTHYECKHE
CBOICTBA AUCTIEPCHBIX CHCTEM,
3JIEKTPUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM —
3NEKTPOOCMOC, 3IeKTpodopes.
YacTU4YHO 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
HATSDKCHHUS, KPaeBOTO yIiia,
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,
3JIEKTPUYECKHE CBOMCTBA
JUCTIEPCHBIX CUCTEM —
INEKTPOOCMOC, INMEKTPOodopes.
XO0polLIo ymMeeT MpOBOJINTh
pacyeThl OCHOBHBIX
XapaKTePHCTUK AUCIIEPCHBIX
CHCTEM, ONPEJIENSATH OCHOBHBIC
(U3MKO-XUMHUYECKHE
XapaKTePUCTHKHU MOBEPXHOCTHO-
AKTUBHBIX BECUICCTB, NIPUMEHIATH
CIIoCcO0BI YIIpaBIIeHUs] 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/IcopOINH; 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
JIUCHEPCHBIX 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
(U3UKO-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 00y4YeHUsl

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
peutenuss 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 KOJIOMIHON
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
KOJUTOWTHOHM XMMHU JUISl pEIICHHS
po¢ecCHOHABHBIX 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 KOJJIOMJTHOMI
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 (hyHIaMEHTaIIbHbIX
MOJIOKEHUHM KOJUTOUTHON XUMUH,
METOJ]aMH aHaJIu3a AeHCTBYIOIIX

MPOU3BOJICTB C LIEJIBIO

ATITMATATAIITIA DADRINAITACTATT TG

YactuyHOo 3HaeT GpU3NIECKUE U
XUMHUYECKUE 3aKOHBI,
cocTaBIstomue QyHIAMEHT
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
pelIeHHs NpaKTHYECKUX 3a1ad,
BO3HHKAIOUINX MIPU BBHIIOIHECHUN
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 (HU3UKO-
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
HaYYHBIX PUHIIUIIOB U METO0B
MO3HAHU 00BEKTOB
HCCIIEI0OBAaHHs KOJUIOUIHON
XUMHH.

Xopouio ymMeeT onepupoBaTh
MOJYYCHHBIMH 3HAHUAMH Ha
YPOBHE, HEOOXOMMOM JIJIsSt
peLIeHHs TPaKTHYSCKUX 3373,
BO3HHUKAIOIINX MPH BBIMOIHEHUH
poQecCHOHATBHBIX (YHKIHH B
001acTH KOJUTOMJHOW XHMHH;
MPUMEHSTH OCHOBHBIE 3aKOHBI
KOJUTOMTHON XMMHU TS PEIICHHSI
npoQecCHOHATBHBIX 33724 B
XUMHYECKOU TEXHOJIOTHH; BUICTh
001aCTH UCTIONH30BAHHS
OCHOBHBIX TEOPETHUECKUX
MOJI0KEHUH KOJUIOUIHON XUMHHU B
CME)KHBIX TEXHOJIOTHIECKUX
001acTsX; MPOrHO3HPOBATH
JMUHAMUKY ¥ TCHICHIIUH PA3BUTHS
00BEKTOB HCCIICTOBAHUS,
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 (DyHIaMCHTAIBHBIX
MOJIOKECHUH KOJUTOUTHOM
XMMHUH; METOIaMH aHaIN3a
JEUCTBYIOIINX TPOU3BOJICTB C
LEJIBbI0 ONPeIeIICHHS

OTandHO 3HaeT QUMUECKHE U
XUMHUYECKUE 3aKOHBI,
cocTaBistomue GyHIaMeHT
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 TPAaKTHIECKUX 3a1ad,
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 TEOPETHUECKHIX
TOJIOKEHUH KOJUIOUJIHON XUMUH 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
(byHIamMeHTambHBIX (HHU3UKO-
XMUMHYECKHX 3aKOHOB;
HaBBIKAMH CaAMOCTOSITEIIBHON
paboThI B 00JaCTH peLIeHHs
KOHKPETHBIX HHXKEHEPHBIX Jaq
Ha OCHOBE ()yHIaMEHTAIbHBIX
MOJIOKEHHH KOJUIOWTHOM
XUMHH; METOJIJaMH aHaJIn3a
JIEHCTBYIOLIMX IPOU3BOJICTB C
LEJIbIO OTPEIeIeHHS




KpuTepuu oneHuBaHus pe3yJbTaTOB 00y4YeHUsl

OreHka Orenka Orenka OreHka
Ko n Kon u nanmenobanue «Hey/0BJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HanMCEHOBaHHE HHIUKATOPA N0CTHKCHUA / «HE 3aYTEHO «3a4TEHO» «3aYTEHO» «3a4TEHO»
KOMIIETCHUUH KOMIIETEHI MU 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
He 3HaeT ocHOBHBIC MCTOJbI U

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

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

TpUEMbI TPOBEACHHUS
IKCIIEPUMEHTA TI0 pa3jieinam
KOJUTOMTHON XHMHU; OCHOBBI
MIPOBEIICHUS MCCIICIOBAHUH B
00J1aCTH KOJUTOMTHOM XHUMHUHU
a/IeKBaTHBIMU
IKCIIEPUMEHTAIBHBIMU
METOJaMH.

He ymeer npoBoauTh OLIEHKY
MPaKTHYECKON 3HAYMMOCTH
PE3ybTaTOB HCCIICIOBAHUS;
MPOBOJUTH 0OPabOTKY
Pe3yNbTaTOB SKCIICPUMECHTA,
KPUTHYECKHU aHaTH3UPOBAThH
MOJTy4CHHBIEC Pe3yIIbTATHI,
0COOCHHO MOBBINIEHHOMH
CJIO)KHOCTH, B TOM YHCITe
TpeOyromue OpUrnHaIbHBIX
MOJIXOJTOB.
He Bnaneer metonamu
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
JOCTH)KEHHUH B 0071acTH
KOJUTOUTHON XUMHH TS
CO3JaHUsI HOBBIX MPAKTHIECKHX,
B TOM YHCJIC TCXHUYCCKUX U

TEXHOJIOTMYECKUX, peIleHUH

YacTUYHO 3HAET OCHOBHBIE
METO/IbI U IPUEMBI IPOBEICHUSI
IKCIIEPUMEHTA TI0 pa3jieinam
KOJUTOUTHOM XUMUH; OCHOBBI
MIPOBEICHUS MCCIICIOBAHUH B
00J1aCTH KOJUTOMTHON XUMHUU
a/IeKBaTHBIMU
IKCIIEPUMEHTATbHBIMH
METOJaMH.
YacTUYHO yMeeT IMPOBOIHUTH
OIICHKY TPaKTHYECKOI
3HAYMMOCTH PE3YJIbTATOB
HCCIICTIOBAHUSI; TPOBO/IUTH
00paboTKy pe3yabTaToB
IKCIIEPUMEHTA; KPUTHICCKH
QHAIIM3UPOBATH [TOJTyYCHHbBIC
pe3yabTaThl, 0cOOEHHO
MOBBIIICHHOHN CIIOKHOCTH, B TOM
gcie Tpedyromie
OPHUTHHAIBHBIX TT0IX0/I0B.
Crnabo BasieeT METOAaMH
HCCIeIOBaHMs (HU3HUKO-
XHUMHYECKHX MPOIECCOB B
JUCIEPCHBIX CHCTEMaX 1
MOBEPXHOCTHBIX SIBICHHN Ha
IMITHPHIECKOM U
TEOPETUIECKOM YPOBHSIX,
METOaMH BepU(pUKALIUK
TCOPETUUCCKUX BbIBOJOB,
aHasM3a ux 00JIacTH
MPUMCHCHUA; METOJaMHU
MIPUMEHEHHs] COBPEMEHHBIX
JOCTH)KEHUH B 007IacTH
KOJUTOMTHON XUMHH TS
CO3JaHUsI HOBBIX MPAKTHIECKHX,
B TOM YHCJIC TCXHUYCCKUX U
TEXHOJIOTMYECKUX, peIleHUH

XO0poI1110 3HaeT OCHOBHBIE
METOJBI U IPUEMBI IPOBECHUS
SKCIIEpHMEHTa TI0 pa3JiesiaM
KOJUIOUTHOM XUMHH; OCHOBBI
MPOBE/ICHUS HCCIIEIOBAHHUH B
00J1acTH KOJUIOUTHOM XUMHUI
a/IeKBaTHBIMU
SKCIIEPHIMEHTAIbHBIMH
METOJaMH.

Xopo11o ymeer MpoBOAUTh
OLICHKY IIPaKTHYECKOM
3HAYMMOCTH Pe3yJIbTaTOB
HCCIIE0BaHMUS; TIPOBOAUTD
00paboTKy pe3yabTaToB
9KCTIEPUMEHTA; KPUTHIECKH
AHAIM3UPOBATH MTOTyUCHHBIE
Ppe3yabTaThl, 0cOOEHHO
MOBBIIICHHOH CIIOKHOCTH, B TOM
qcie Tpedyromrie
OPHUI'MHAJIBHBIX TT0JIXOJIOB.
Xopouio BiazeeT MeToAaMu
HCCIeIOBaHMs (HU3HUKO-
XUMHYECKHX MPOLECCOB B
JUCHEPCHBIX CUCTEMaX 1
MOBEPXHOCTHBIX SIBICHHH Ha
SMITHPHIECKOM K
TEOPETHIECKOM yPOBHSIX,
MeToJjaMH BepHUprKanuu
TCOPETUYECCKUX BbIBOJOB,
aHaM3a ux o0nacTu
MPUMCHECHUA; METOAJaAaMHU
TIPUMEHEHHs] COBPEMEHHBIX
JOCTIDKEHHUH B 001acTn
KOJUIOUTHOHM XUMHU IS
CO3/IaHMS HOBBIX MPaKTUIECKUX,
B TOM YHCJIC TCXHUYCCKUX H
TEXHOJIOTMUYECKUX, PELICHUI

OTIUYHO 3HAET OCHOBHBIC
METO/IbI U TPUEMBI IPOBEICHHS
SKCIEPUMEHTA TI0 pa3zieiaM
KOJUTOMTHOM XMMHUHU; OCHOBBI
TIPOBE/ICHHS UCCIICIOBAHHUN B
00J1aCTH KOJUIOUIHON XUMHH
aZIeKBAaTHBIMHU
IKCIIEPUMEHTAILHBIMU
METOIaMU.
OTAUYHO YMEET MPOBOJHUTH
OIICHKY TPaKTHYECCKOM
3HAYUMOCTH PE3yJIbTATOB
HCCIICTIOBAHMSI; TPOBOUTH
00paboTKy pe3yabTaTOB
IKCIIEPUMEHTA; KPUTHICCKH
aHAIN3UPOBATh MMOTYIYCHHBIC
Ppe3yIbpTaThl, 0COOEHHO
MOBBIIIEHHON CJI0XKHOCTH, B TOM
qrcie Tpedyromniie
OPUTHUHAJTIBHBIX MTOIXOJIOB.
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
l'lpl/lMeHeHI/lﬂ; METOJdaMH
MPUMEHEHHST COBPEMEHHBIX
JIOCTHXKEHHUH B 00J1aCTH
KOJUTOMTHOM XMMHUH JIJIst
CO3JaHHSI HOBBIX MMPAKTUIECKHX,
B TOM YUCJIC TCXHUYCCKUX 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 KKIOTO M3 M3AaHUH, YKa3aHHBIX HIDKE Ha KaXIOTr0 00ydaromerocs M3 4ucia 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 gomn. — M: FOpaiit, 2013. — 444 c.; — 7-e uza., 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 «[lomurexaunk», 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.: Beicuas 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.:
Jlabopartopus 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 cniucox «Meroanueckue ykasaHus, peKOMEHJALUN U JpyTUe MaTepualbl K 3aHATUIM»
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. Ancopbuns moBepXHOCTHO-aKTHBHBIX BELIECTB HA MPAaHUIIAX pa3Jiena
KUAKOCTb — Ta3 U KUIKOCTb — TBEPJOE TEJI0: yueOHO-METOINYECKOE 1ocodue K JabopaTopHbIM
3aHATUAM 10 JucuuiuiiHe «KojutomaHas XuMUs» JUIsL  CTYJCHTOB, OOYYaloIIMXCS 10
HanpaBlieHUsIM «BbUOTEXHOIOTHA», «XUMUYECKasi TEXHOJIOTHs» JHEBHOU Gopmbl o0ydenus / T.H.
Coxkomnosa, E.I1. Komosa // H. Hosropoa: HI'TY um. P.E. AnekceeBa, 2020. — 24 c.

3.2. Cokonosa, T.H. Pa3nmenenue UBETHBIX NHTMEHTOB 3€JCHBIX JIMCTHEB PACTCHUH
METO0M 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. Coxonosa, E.I1. Komosa // 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
«Konnmougnast xumus» A CTYAGHTOB, oOydaroIuxcs MO HampasieHHsM «buorexHomorus,
«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:
Metoanueckue ykazaHus 1o gucuuiuinae «KosmouaHas XUMHS» U CTYACHTOB, 00yUYaroMuXcs
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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3.5. KomoBa, E.Il. Omynbcun u ux cBoiicTBa. MeToabl ONpENEeNeHNs TUMA AMYJIbCHM:
yueOHO-MeToInYeckoe mnocobue K JabopaTOpHbIM 3aHATUAM 1o auciumuimHe «KosmmonaHas
XUMHS» JUISI CTYIEHTOB, OOYyYaroIIMXCS [0 HAampaBlICHUSAM «XHUMHYECKasi TEXHOJOTHUS» H
«buotexnonorus» nueBHou dopmbl o0yuenus / E.IT. Komora, T.H. CokonoBa, A.A. Kanununa //
H. Hosropoa: HI'TY um. P.E. AnekceeBa, 2024. — 29 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meroauyeckue pEeKOMEHIAIMUA IO OpPTraHW3allid ayAUTOPHOW padoThl. [IpHHATHI
Yyeono-meroanaeckum coetom HI'TY um. P.E. Anekceesa, nmpotokois Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

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

3.2 Meroauueckue peKOMEHalUU 10 OPraHM3aluy U IJIAHUPOBAHUIO CaMOCTOSITEIIbHON
pabotsl cryaeHToB no aucuuruivue. [Ipunarer YueOno-meronuueckum coetom HI'TY um. P.E.
Aulekceena, IIPOTOKOJI Ne 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YueOnoe mocobue «lIpoBereHue 3aHATUN C MPUMEHEHHEM WHTEPAaKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», Epmakoa T.WM., MHWeamkwun E.I., 2013 r. DaekTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VYuebHbIl mpolecc MO  JUCHMIUIMHE  oOOecreyeH HeoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3MOHHOTO U CBOOOJHO PAacHpOCTPAHAEMOr0 IPOrPaMMHOIO OOECIEUeHMs, B TOM YHCIE
OTEYECTBEHHOI'O MpPOU3BOJACTBA (COCTaB MO IUCHMIUIMHE ompeaeneH B Hacrosiued PIT wu
MOJJIE)KUT OOHOBJIEHUIO ITPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HMHGOPMAIMOHHO-TEIeKOMMYHUKAIMOHHOW  CeTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHUILINHBI (MOLYJIsI)

[lepeuenb mporpaMMHBIX TPOIYKTOB, UCIIOJIb3yEMbBIX IIPU MPOBEACHUU PA3IHYHBIX BUIO0B
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYI):

1.  Koncynsrantllmtoc [DnekTponHslil pecypc]: CnipaBouHas mpaBoBasi cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  Oubmumoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DuekrpoHHas 6ubnanoreuyHas cuctema [TOBOIKCKOTO rocyIapCcTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ar. ¢ sxpana.

4.  DneKkTpoHHO-OMONMHMOTEeYHas cucTeMa Znanium.com [DJEKTPOHHBINA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 0Opa3oBanue [DneKTpoHHBIN pecypc]. - Pesxum mocryna: https://openedu.ru/.
- 3ari ¢ ’KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHvix (B/])
[Onexmponnwiil pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Bazvt OanHvix Bcepoccuiickozo uncmumyma HAy4HOU U MeXHU4ecKol uHgopmayuu
(BUHUTU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKMpPOHHbIUL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.
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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/

8.  Yuusepcumemckas ungopmayuonnas cucmema

Poccus [Onexmpounnwiii pecypc|. -

Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.

7.2. IlepeyeHb MPOrpaMMHOI0 odecneyeHHs] U MH(OPMALHOHHBIX CHPABOYHBIX

CUCTEM

Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEYHBIX CUCHIEM

Ne HaumenoBanue IbC 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/

4 TNT-ebook https://www.tnt-ebook.ru/

Taonuya 8 - Ilepeuens npocpammnozo obecneyeHus

IIporpaMmMmHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHUBEPCUTETE HA IOTOBOPHOI OCHOBE

IporpammHoe obecneyenne
CBOOOTHOTO PACHPOCTPAHEHHS

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

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamnucka MSDN 4689, nmoamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (;unien3ust Ne 43178972)

Windows XP muw. Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (suriensust Ne 43178980)

MicrosoftOffice 2007 (nunen3ust Ne 44804588)

1C npennpusrtue 8.1 (JUIEH3UOHHOE COTJIAIIeHNE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

Koncyaprautlnroc (Jloroop Ne 28-13/16-313 ot 27.12.16)

Texakcnept ([Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NpPOQecCHOHATBHBIX

06a3 NaHHBIX U HHGPOPMALMOHHBIX

CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOCTyn (yIaleHHbIH A0CTym). JlaHHBIM nepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu ®I'OC BO.

B nanHoM paszzene Moryt ObITh IpPHUBENEHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAMTW TOJNE3HYIO A Kypca MH(POpPMAalWio, B T.4. CTATUCTHYECKUE WJIM CIPAaBOYHBIE

JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KypCHI U T.J.

Tabnuya 9 - Ilepeuenv coeépemennvlx npogheccuonanrbnvix 6a3 OAHHBIX U

MH¢0 MAUUOHHBIX CNPABOYUHBIX CUCHIEM

HaumenoBanue npogeccnoHanbHOM 6a3bl

Hoctyn k pecypcey (yaajaeHHbIH
AOCTYI C YKa3aHUEeM

Ne AAHHBIX, HH(POPMALMOHHO-CIIPABOYHOM .
CCBHLIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMbI
YHHBEpPCHTETa)
1 baza jmaHHBIX CTaHIApTOB M PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
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N OCTYII K pecypc aJIeHHbIN
HaumenoBanue npogeccnoHanbHOM 6a3bl Hlocryn k pecypey (ya
. AOCTYI C YKa3aHUEM
Ne JAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCBIIKM/AOCTYII M3 JIOKAJIBbHOM ceTH
CHCTEMBI
YHHBEPCHTETA)
OnekTpoHHass 0a3a M30paHHBIX CTaTe IO i
2 P P http://www.philosophy.ru/
bunocopun
Ennnniii apXxuB IKOHOMHYECKHUX " .
3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKHUX JTAHHBIX
baspl  panHpix HanumonaneHOro coeera Mo
4 . http://www.ncva.ru
OLICHOYHOH AESITENIbHOCTU
CnpaBouHas IpaBoOBast cucrema .
S) JIOCTYII U3 JIOKAJIbHOMN CETH
«Kouncynprantl [mrocy
HudopmaninoHHO-CIIpaBOYHAs cUCTEMaA .
6 JOCTYII U3 JIOKAJIbHOM CETH
«TexkcrepT»

8. OBPA3OBATEJIBHBIE PECYPCbI V11 UHBAJIN/10B U JIMILI C OB3

B Tabm.

10 yka3zaH TmiepedYeHb OOpPa30BATEIBHBIX PECYPCOB,

UMEIOIUX  (OPMBEI,

aJIalITUPOBAHHBIC K OI'pPaHUYCHHAM HUX 3O0POBbsA, 4 TAKIKC CBCACHUA O HAIWMYHUHK CIICHHUAJIbHBIX
TCXHUYCCKHUX CpCIACTB 06yqu1/m KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAaHMUA. HpI/I
3aI10JIHCHHUHU Ta6J'II/II_U>I MOJKET OBITH HCIIOJIL30BaHa PIH(i)OpMaI_II/IH, pasMCIICHHAsA B IIOAPA3ACIIC

«loctynHas

cpeaa» CIICHUAIM3NPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

obpasoBatenbHOM opranusarue» https://www.nntu.ru/sveden/accenv/

Taobnuya 10 - Obpazoseamenvhsle pecypcel 014 uH8aIU006 u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/lﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NPHCIOCOOICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOTO ¥ HHAMBHUAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
10J1b30BAHUSA
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHeualbHOe MOOMIIBHOE NPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CIAa00BUISITNX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE JIJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYyeOHbIe ayquTOpUN I MPOBEJACHUS 3aHATUA IO

JTUCIUTIIINHE,

OCHAIlICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquH51, COCTaB KOTOPBIX OIIPCACIICH B

JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocmos ayoumopuili U ROMeweHull O CAMOCHOAMENbHOU
paoomout cmyoenmos no OUCUUnIUHe

Ilepeyenn
HaunmenoBanmue
- JJUIECH3UOHHOI'0
AyJIUTOPUHA U
i OcHalEeHHOCTH Ay U TOPHUI pOrpaMMHoTo
Ne TOMETUCHITH LT3 . . o0ecrnieyeHus.
yqeﬁﬂon H NOMCIHICHUHU U ITIOMECIICHU N
. PexBuU3HUTHI
CaAaMOCTOATCIBbHOHN
paGoThi MOJITBEP3KAAIOIIEr0
AOKYMCHTA
1. AkBaguctusuiarop 13—4—-02—-"25MQO"
2. Bechl a51eKTpOHHBIC J1a00paTOpHbIC 1. Windows 7; (mommmcka
3. llIxadbl cymmnpHble pa3anyHbIX DreamSpark Premium,
MOIUGbHUKAIMHA U CTPAH-U3rOTOBUTEIICH moroBop Ne 0509/KMP ot
4. lllkadbI BEITSKHBIE 15.10.18)
5. Peppakromerp 2. Electronics Workbench
1331 6. bans BogsHas (oxTpBEITOE I10)
yueOHast ayAUTOPHUS IS 7. TepMocTaThl pa3HbIX 3. Matlab Simulink

MIPOBEJICHUS IPAKTUYECKUX U MIPOU3BOIUTENEH (JImen3nsaNe516889 ot 22

71a00paTOPHBIX 3aHATHUH, 8. ®OTO3MEKTPOKOIOPUMETP HOSIOpst 2010r.)

TPYIIOBBIX U HHAUBHAYanbHBIX | KOK-2MII 4. Microsoft Office 2007

1 KOHCYJIbTAI[HIA, 9. Xpomarorpad (Excel, Word, Power Point)

TEKYIIET0 KOHTPOJIS 1 10. I'enepatop BogOpoaa (JIunensus  Ne 43847744
MPOMEXYTOUHOH aTTeCTAIII 11. KajopumeTp GHOTOIIEKTPHUCCKHUIA Oeccpounast)

(xadenpa "Hanotexnosorun 1 | koHUeHTpaiuoHHbIH KOK 5. National Instruments
omotexHonorun" r. HikHuit 12. CriekTpopOTOMETPHI Pa3InIHBIX LabVIEW 7.1 (JIunen3ust No
Hosropon, yn. Munnna, 24) MIPOU3BOIUTENCH U MO UKAIINit G12X21084)

13. MarHuTHbIC METIAIKHA

14. MexaHHYECKHIE MEIIATKH

15. BakyyMHBIEC HACOCHI

16. Uentpudyru

17. Xumudeckast 1abopaTopHast mocysa
18. Xumuieckue peakTUBBI IS
POBEJICHHsI TA00OPATOPHBIX PaboT

10. METOAUYECKHUE PEKOMEH/JALIIMU OB YYAIOIINUMCHA

1O OCBOEHUIO JNCHUITJIMHBbI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAUMH I O0y4YalOIMXCSl IO OCBOCHHIO
AUCIUIIJIMHBI, Oﬁpa30BaTeJIbele TEXHOJO0TNH

JlucuuIuIiHA ~— peau3yeTcsl  MOCPEACTBOM — NPOBEAEHUS  KOHTAaKTHOM  paboThl ¢
oOydaromuMucs (BKJIOYasi MPOBEJECHUE TEKYIIEro KOHTPOJI yCIEBAEMOCTH), CaMOCTOSITEIbHOM
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeiabHOl cpeae yHuBepcutera (mainee - OUOC). B
CiIy4yae TPOBEJEHHUS YacTU KOHTAaKTHOW pabotel mo nuctumuinae B DMOC (B cOOTBETCTBUU C
pacrucaHueM Y4YeOHBIX 3aHATHI), TPYIOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBUBaneHTHA
ayIUTOPHOM padorTe.

[IpenogaBanue  QUCHUILIMHBEI
00pa30BaTeNbHBIX TEXHOJIOTUI:

BCACTCA C MNPUMCHCHUCM CJICAYIOIIUX BUJ0B
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- cobecedosanue no memam JeKYUOHHbIX 3AHAMULL

- omuem no 1ab6opamopHuIM pabomam,

- mecmuposanue.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
NPOMEXYTOUYHOW aTTeCTallid B COOTBETCTBHHM C pe3yibTaTamMu cobecenoBanuii. CTyaeHTHI,
BBITMIOJTHUBIINE BCE OO0s3aTeNbHBIE BBl 3aIJTAHUPOBAHHBIX YUEOHBIX 3aHATHUN, JOIMYIIEHBI K
IIPOXOKIACHUIO IPOMEKYTOYHON aTTECTALUU (3a4ETy C OLICHKOM).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIU
TEOPETUUECKOE COJIEpP’)KaHNE Kypca OCBOEHO NOJHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEeI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN MaTepuai. Bce mpemycMoTpeHHbIe pabodeid ydeOHOH IporpamMMoi 3agaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBAHUSMH, CTYACHT CIIOCOOCH
AQHAJIM3UPOBATh IMOJIyUEHHBIE PE3Yy/IbTAaThl, IPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOJIHEHUU
3a1aHUM.

Pe3yabraT 00ydyeHusi cuuTaercss cGOpPMHPOBAHHBIM Ha IMOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO MOJHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil yuyeOHOM mporpaMMoil 3aJaHusl BBIIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMH TPEOOBAaHUSMH, CTYACHT CIOCOOEH aHAIM3MPOBATH ITOIyUYEHHBIEC PE3yJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD IIPH BBHITTOTHEHUH 3a/1aHUH.

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIU CTY/IEHT IIPU BBINOJIHEHUN
3aJJaHUuil HE JAEMOHCTPUPYET 3HAHUN y4eOHOTro Marepuala, JIOMYyCKaeT OIIMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMMBIX YMEHH,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM, KaueCTBO UX
BBITTOJIHEHHS OLIEHEHO YUCIIOM OajIOB HMXKE TPEX MO OLEHOYHOH CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToanyeckne yKa3aHus JJisl 3aHATHI JIEKIIHOHHOTO THIA

JIeKIIMOHHBIN KypC MPEANnojaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MiaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BOMPOCH! B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKThI TEM, a TaKXKe
JIENaloTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJIOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUH SBISIOTCS OMOPHOM OCHOBOW It TOATOTOBKM OOy4YalOIMUXCAd K
nabopaTopHbIM paboTaM U BBIMIOJHEHHUS 33JaHUN CAMOCTOATEIBHOW paboThl, a Takke K
MEPOTIPUATHSIM TEKYIIEr0 KOHTPOJISI YCIEBA€MOCTH M TMPOMEKYTOYHOM aTTeCTaluyd TI0
JMCIIUTLINHE.

B Xxome neKnMOHHBIX 3aHATHM PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE Y4eOHOTO

Marepuana.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHUIUIMHBI Ha J1a00paTOpPHBIX
padorax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHUYECKMMH peareHTaMu, MocyJoi u mpuOopaMu, OCyIIECTBISATh XUMUYECKUI IKCIEPUMEHT U
IPOBOJUTH NEPBUYHbIE HAay4HbIe HccienoBaHus. B naboparopHbie pabOThI BBEJCHBI HJIEMEHTHI,
MOBBIITAKOINHUE UHTCPEC CTYACHTOB K HUM H HNX IO3HABATCIbHYIO AKTHMBHOCTD. ,Z[HH IIOBBIIIICHU L
MO3HABATEIbHOM aKTUBHOCTH CTYICHTOB U MPUOOPETEHHS UMM MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIICIOBAaHMSI, B OTH KIACCHYECKHE JIa0OpaToOpHbIe pPaOOTHI BBEACHBI DJIEMEHTHI HAaYYHOTO
UCCIIEIOBaHMsI, KaK-TO:

a) CaMOCTOSTENBHO N0100paTh peaKTUBHI JIJIs MPOBEACHUS TOW UM MHON peaKlny;
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0) OOBACHUTH TMOJyYCHHBIC pPE3yJbTAaThl C TMO3UIUH (DU3UKO-XMMUYECKHUX CBOMCTB
M3y4aeMbIX SBJICHHH (a1cOpOIIMU, CMaYUBaHUSI, KOATYJISAIINH ),

B) OOBSCHUTH MPUYHHY OTKIOHEHHUU MOITYYEHHBIX PE3yIbTAaTOB (€CIU TaKOBbIE OYyAyT) OT
OXKHJIACMBIX.

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTyAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpayKaeT ColepyKaHNe MPEIOKCHHOH TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAIOTCA II€IH PabOThbl, X014 PabOTHI, JAaeTCs PUCYHOK U ONHMCAHHE YCTAaHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYACICHUS U BHIBOIBL.

[Tpu oneHnBaHKMYN 1TaOOPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJIHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl H
CTENCHb COOTBETCTBUS PE3y/IbTAaTOB pabOThI 331aHHBIM TPEOOBAHHSM;

- Ka4ecTBO O(OpPMIICHHSI OTYETA MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPHU 3aIIUTE PAOOTHL

10.4. Meroan4yeckue yKa3aHus 10 CAMOCTOSATEJIbHOM padoTe 00y4arOIIuXcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM M MEPOINPHUATUSAM TEKYLIEro KOHTPOJS U MPOMEKYTOUHOW aTTecTaluy MO U3ydaeMou
JUCHUIUIMHE. Pe3ynbTrarbl 3TOM MOATOTOBKM MPOSBISAIOTCS B aKTMBHOCTH OOY4Yarollerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKUX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM IS CAMOCTOSITEIBLHOM PabOThl PEKOMEHAYeTCs MpopadoTKa
MaTepUaIOB JIGKUMH MO0 KaXJOW MNPONUICHHOW TeMe, a TaKXKe H3yYeHUE PEKOMEHIyeMOu
JUTEpATyphl, IPEACTaBICHHON B pa3zene 6.

B mpormecce camocToATenbHON pabOTHl MPHU W3YYEHUH UCHHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATEIBHOM paboThI
(ykazano B Tabm. 11). B ayauropmsx wMmeercs JOCTyNm uepe3 HHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHON MH(pOPMALMOHHO-00pa3oBaTeIbHON
cpene ynuBepcutera (QMOC) u anexrponHoit 6unbnuoreunoit cucreme (3bC), re B a3eKTpoHHOM
BUJIE pAacIojiaraloTcsi y4deOHble M y4eOHO-METOJMYECKHE MaTepHajbl, KOTOpble MOTYT OBITbh
MCIIOJIb30BaHBI JIsl CAMOCTOSATEIbHON PaOOTHI MPU U3YUYEHUU JAUCLUILINHBIL.

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

11. OUEHOYHBIE CPEACTBA IJIs1 KOHTPOJISA OCBOEHUSA JUCIHUIIJINHBI
11.1. TunoBble KOHTPOJIbHbIC 33aJaHUS WJIM HHbIC MaTepHajbl, HEOOXOAUMBbIE JIfA
OLCHKM 3HAHWH, YMEHHWiHl, HABBIKOB H (WIH) ONBITA B XOAe TEKYUIero KOHTPOJIA
ycneBaeMoCTH
Bompocel, wHauBHIyalbHBIC 3aJaHHS TPEICTABICHBI B METOJAMYECKHX YKa3aHUAX K
nabopaTopHbIM 3aHITHSAM [3.1 — 3.4], mpencTaBieHHbBIX B 1. 6.3.

Ilpumepvt munoeswix 3a0anuii:
11.1.1. TunoBsble BONPOCHI 1JIs1 JJAGOPATOPHBIX padoT
JlabopaTopnas patora 1.1.
AzcopOuns NOBEPXHOCTHO-AKTHBHBIX BelleCTB
HA IPAHUIAX KUAKOCTb-Ta3 U ’KUIKOCTh-TBEP/i0e TeJ10
1. B ueM npuurHa BO3HUKHOBEHHSI H30BITOYHON MTOBEPXHOCTHOM SHEPTUH?
2. B 4eM CyIIHOCTb SHEPreTUUECKOr0 ONpeAeTIeHNs OBEPXHOCTHOTO HATSHKEHUS ?

3. OT yero 3aBUCUT BEIMYMHA TOBEPXHOCTHOTO HATSKEHUS ?
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4. B yeM cOCTOUT CBSA3b MOBEPXHOCTHOTO HATSIKEHUS W YACIbHOM MOBEPXHOCTHOW 3HEPTHU
I'm60ca st uncroro Bemecrsa?

5. Kakum 06pa3omM MOKHO YMEHBIIUTh U30BITOYHYIO IOBEPXHOCTHYIO SHEPTHIO?

6. Kak Ha3wpIBaeTcs SBJICHHE, B KOTOPOM U30BITOK MOBEPXHOCTHOW SHEPTUU CHUIKACTCS 33 CUET
YMEHbIIIEHUSI TOBEPXHOCTHOTO HATSXKEHUS ?

7. B deM cymHOCTh ancopOnuu kak siiaeHus? Kak KOJUYECTBEHHO BBIpakaeTcs ruOOCOBCKast
afcopous?

8. Kakue BemiecTBa Ha3bIBAIOTCS IOBEPXHOCTHO-aKTUBHBIMU? [I0BEpXHOCTHO-MHAKTUBHBIMU? B
4eM cocToAT ocobeHHocTH cTpoeHus [IAB?

9. Kak 3aBUCHT OBEPXHOCTHOE HaTsKEHUE OT KoHIleHTpauuu [IAB? I[TMAB?

10. Kak 3aBUCHUT CTPYKTYpa MOHOMOJIEKYJISIPHOTO TTOBEPXHOCTHOTO CJI0s OT KoHlLeHTpauu [TAB?
Kakum o6pazom opueHTHpyroTcs Mmojekyisl [IAB Ha rpanuie Bogubiil pactBop [IAB — Bo3myx?
11. B ueM mpuymHa CHMKEHHS MOBEPXHOCTHOTO HATSDKEHUS B CHCTEME IPH HCIOJIb30BAHUU
I[TAB?

12. Yro Ha3bIBaeTCs MOBEPXHOCTHON aKTHBHOCTHIO? Kak ee MOXKHO onpeneuTs rpadudecku’?

13. B gem 3axirouaercs npasuiio [rokino-Tpayoe?

14. Kakyro 3aBUCHUMOCTbH BBIpakaeT ypaBHeHUE ajicopOruu ['nb66ca?

15. Kak rpaduuecku, ucnonb3ys ypaBHeHue ['160ca, mo n3oTepMe MOBEPXHOCTHOTO HATSHKCHUS
MO’KHO pacCuMTaTh 3HaYEHHE ajcopouun?

16. Kakoil Bun mmeer kpuBas uzorepmbl ajncopOrun? Kakoe ypaBHEHHE OINHUCHIBAeT IAaHHYIO
KpUBYIO?

17. Kak rpaduyecku onpenenuTh MpeaebHYI0 aJCOPOIHIO, HCIONB3YSl ypaBHEHHE H30TEPMBI
aacopOuuun?

18. Kakyto 3aBucHMOCTb OTpakaeT ypaBHeHue Llumkosckoro?

19. B dem 3akmroyaeTcss (PU3UYECKH CMBICI OSMIUPHYECKUX KOHCTAHT YpaBHEHUS
[[umkoBckoro?

20. Kak, ucnonb3ys ypaBHeHust [1IumkoBckoro, MOXHO OMPEACIUTD MPEACIbHYIO aIcOpOIInio?
21. Kak paccuntars reoMeTpuyeckie napameTpsl So u & monekyn [TAB?

22. B uem 3akirouaeTcs METOJ HaMOOJBIIETO AABICHHUS My3bIpbKa Ta3a, MCIOJBb3YeMbBIA IS
HKCIIEPUMEHTAIILHOTO OMNpPEAENICHNs MOBEPXHOCTHOTO HATSKEHUs Ha TPaHUIE BOAHBIA pPacTBOP
[TAB- Bo31yx?

23. Kakne 0coOEHHOCTH MOKHO BBIICNUTH npu aacopOiuu [TAB Ha TBepiom agcopoente?

24. Tlouemy mist ancopobumu [TAB 13 BoIHOTO pacTBOpa UCTIOIB3YETCSl aKTHBUPOBAHHBIN YTOJIb?
25. Kak omnpenensiercs konuentpanuss I[IAB B pactBope mocie ero aacopOomuu Ha
akTHBHpOoBaHHOM yriie? Kak oHa U3MEHHUTCS B CpaBHEHUU C UCXOJIHBIM pacTBopoMm [TAB?

26. Kak w™oxHO paccuutarh ancopomuio IIAB Ha azmcopOeHTax ¢  BBICOKOPA3BHUTOMN
MOBEPXHOCTBHIO?

27. Kak paccuuThIBaeTCs yeiabHasi MTOBEPXHOCTh TBEPOTo aacopoenTta’?

Jladoparopnasi padora Ne 2.1
Pa311e.11eﬂne IIBETHBIX IIMI'MCHTOB 3€JICHBIX JIUCTHCB paCTeHHﬁ METOAOM
aacopOuMOHHOI XpomaTorpaduu
1. KakoBBI TeOpeTHYECKHE OCHOBEI XpOMATOTpaQUUECKUX METOAOB aHaTH3a?
2. Ha yem oCHOBaHO a/ICOPOILIMOHHOE XpoMaTorpapuueckoe pasieleHue BeecTs?
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3. OT 4ero 3aBUCHUT CPOJCTBO aIcOPOEHTA K ajcopoary?
4. B yeM CyIIHOCTbh MeTO/1a aCOPOIIMOHHON XpoMaTorpaduu?
5. Kakue Bpl 3Haere nBeTHble NUTMEHTH (oTocuHTe3a? Kak OHM OTIMYAOTCS IO CBOUM
HOJIIPHBIM CBOMCTBaM?
6. Kak ocymecTBisieTcs BblI€JIEHUE IMTMEHTOB U3 PACTUTEIBLHOIO MaTepuaa?
7. Kakoil 3KCTpareHT UCMOJb3yeTCs U MoyeMy?
8. C KakoH 1eNb0 OCYHIECTBISETCA OTMBIBKA SKCTPAKTA MTUTMEHTOB BOJIOM?
9. Kakoit amcopOeHT ucmnosibdyercs B pabore? KakoBa ero ajcopOIuoHHass CHOCOOHOCTh K
pa3IYHbIM MUTMEHTaM?
10. Kakue TpeboBaHMs HEOOXOIMMO BBINOJIHATH B MPOIECCE 3aMOJHEHUS XPOMATOrpaduuecKoil
KOJIOHKH aficopOoeHToM? {71 4ero B KOJIOHKY MOMEMIAIOT CIIOM OKCHIA aTFOMUHUS?
JlabopaTopnasi paGora Ne 4.1
IMoanyuyenne 30,15 ruapoxcuaa sxkeae3a (111) u onpegesienne ero nopora KoaryJsiuu
KaxoBbl BUbI yCTOMYHUBOCTH AUCTIEPCHBIX cucTeM? B yem ux cytn?
Uro Takoe koarymsnusa? Uem oHa 00yciaoBiIeHa, YeM HHUIIMUPYETCs?
Kakwue cymectBytoT ¢hakTopbl CTaOMIM3AIMH TUCTIEPCHBIX CUCTEM?
B yem 3axirouaercs riaBHBIA (akTop cTabMIM3aliK JHO(GOOHBIX JUCTIEPCHBIX CHCTEM?

A

Uem on 00ycnoBieH?

S. Yro Takoe JBOIHOMN 3nieKTpuuecku ciaoi? KakoBbl MEXaHU3MBI €T0 00pa3oBaHus?

6. B yem npuunnbl oopazosanus J[DC? KakoBo ero ctpoenue?

7. Kakne mnotenmmaner xapakrepmsytor JOC? KakoB ¢Qusmueckuid CMBICT 3THX
HOTEHIINATIOB?

8. Kakue woHBI HaspiBatoTcsd mNoTeHUManonpenensonmmu? Kakue HOHBI Ha3bIBalOTCA

OpOTHBOMOHAaMH? B yeMm ux mpUHUMIHAIBHOE OTINYHE?

9. UYro Takoe MuIeiia 30js, KaKOBO €€ CTpOeHMEe, M3 Kakux dvacteil coctout? Kakoma
dopmyna muniemisl? B uem npuuuHbl 00pa3oBaHust TMO0()OOHBIX MULIEIT?

10.  Kak m300pa3uTh CXeMaTUYECKH B KOOPIMHATAX DIEKTPUUYECKHIA TOTEHIIMAT — PACCTOSIHHE
JI0 TBEPJOM MOBEPXHOCTH CTPOEHHE ABOMHOrO 3nekTpuyeckoro cios (A3C) muuems 3058
Fe(OH)3? I'ze Ha 5TOii CXeMe TOUKH, COOTBETCTBYIOIIUE OTCHIHANAM: (o, ' 1 {?

11. Kakue QaxTopsl BAMSAIOT Ha BeJWYUHY noreHuuanoB? Kak OyayT H3MEHSAThCS OSTU
MNOTEHIMAJIBI IPU YBEJIMYEHUN KOHLIEHTPAMK UHAN(D(EPEHTHOTO AIIeKTponnTa?

12.  Kakue ¢akropsl BIMSAIOT Ha BEIMYMHY MoTeHuuanoB? Kak OyayT H3MeHSTbCS 3TH
NOTEHIMAJIBI TIPU YBEIMYEHUH KOHIIEHTpalui HenHaAu(pdepeHTHoro snnekrponura?

13. B uem 3akmrouaercs teopus JJIPO? Yo Takoe paCKIMHUBAIOLIEE 1AaBIECHUE, K YEMY OHO
MIPUBOAUT?

14. Yro Takoe 3ommu? Kakme CymiecTBYIOT METOABI HX TOdydeHuss? B dyem wux

MPUHIUIINAIBHOE OTINYHE?

15. Kakum  meromom  momyuen  3omb  Fe(OH)3?  Kakue — moHbl  sBISIOTCA
noreHmanonpenensommMu? Kakum nomkeH ObITh 3apsa  KoulouaHbIX 4vactun? Kak oH
OTIpeIeNIeTCs SKCIIEPUMEHTAIEHO?

16. KakoBbl mpaBuiia KoaryJisiuy 3J1eKTPOIUTaMuU?

17. KakoBo crpoenne wmunemnsl 3omst  Fe(OH);?  Kakue 2IeKTpOIMTBHI  SBISFOTCS
koarynstopamu? Kakue HOHBI 2JIEKTPOIUTOB SBISIOTCS KOAryupyroumu st 3051 Fe(OH)3?

18. Yro Takoe MOPOT KOATYISIIMA W Kak OH ONpeAessieTcs SKclepuMeHTanbHo? B dem
3akiogaercs npaswito Lymere-Tapan, codmomaercs i oHO i oirydeHHoro 3051 Fe(OH)3?
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11.1.2. TuUnoBbIe TECTOBLIE 3aaHUA
Pa3znen 3 CmaunBanmue

1. TloBepxHOCTHOE sIBICHHE, OOYCIOBICHHOE  MEXKMOJICKYISIPHBIM  B3aUMOJCHCTBHEM
HAXOJSAIIUXCS B KOHTAKTE JBYX KOHJICHCUPOBAaHHBIX (a3 pa3HON MPUPOIBI — KHUAKOCTH U
MOBEPXHOCTH TBEPJIOTO TeJa, Ha3bIBACTCS:
a) ajcoponueii;
0) cMauyMBaHUEM;
B) aAre3uei;
') KOTe3ueH.
2. Mexda3zHoe B3aUMOJCHCTBHE HAXOJSANIMXCS B KOHTAaKTE MOBEPXHOCTEH KOHICHCHPOBAHHBIX
TN pa3HOU MPUPOIBI, T.€. B3aUMOICHCTBHE MEXTy MOJICKYJIaMHU pa3HbIX (a3, Ha3bIBACTCS:
a) agcopOmmeii;
0) cMauMBaHUEM;
B) aAre3uei;
') KOTe3ueH.
3. MeXMOJIEeKYIISIpHOE B3aUMOJICHCTBHE BHYTPHU OJHOW (Da3bl MEXIy TelaMH OJHOW TPUPOJIBI,
HAa3bIBAETCS
a) ajgcopOmueii;
0) cMauMBaHUEM;
B) aJre3uei;
I') Kore3uei.
4. Pabora, HeoOxoaumasi JUIsl pa3pbiBa CTOJIOMKA BEINECTBA, COCTOAIICTO M3 OJHOM (ha3bl
IJIOIIAIBI0 ceueHus 1 M2, HAa3bIBAETCS
a) paboToii ancopoumu;
0) paboToii aares3uu;
B) paboTO# KOre3uu.
5. Paborta pa3pbpiBa CTONOMKA BEIIECTBA, COCTOSAIIETO0 W3 JABYX (a3 miomianbio ceueHus | M2,
HAa3bIBACTCS:
a) paboToii agcopOnuu;
0) paboToii aare3uu;
B) paboTO# KOre3uu.
6. Pabora anresun Wa (or.r — TOBEPXHOCTHOE HATSHKEHWE HA TpaHUIle TBepaas (a3a-ra3, Or —
MOBEPXHOCTHOE HATSHKEHHE Ha TpaHulle TBepaas (a3a->KUIKOCTb, Ox.r — IOBEPXHOCTHOE
HATSHDKEHHE Ha TPaHUIle KUAKOCTh-Ta3) paBHa:
a) W, = Grr + O
0) Wy = Grr + Oyer + O
B) Wa = Orr + Oner— GT-)K;
r) W, = G — Gyer— Oroxce
7. Pabora koarezun WK (Or.r - TOBEPXHOCTHOE HATSHKECHUE HA TpaHMIIC TBepAas ¢aza-ras, Op. -
MOBEPXHOCTHOE HATSHKEHHE Ha TpaHulle TBepAas (a3a-)KUIKOCTb, Oy - IOBEPXHOCTHOE
HATSHKCHHE Ha TPaHUIIe KUAKOCTh-Ta3) paBHa:
a) Wi = 26, + 260+,
0) W = 26+ = 265.-r,
B) W = Grrt Gurt Oron;
r) W= Orr + Gyr— 201
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8. [ToBepXHOCTh HA3BIBAIOT JIMO(DHIBHOM, €CITH KPAaeBOM yrod 0:

a) 0 < 180°%;

6) 6 < 90°;

B) 6 > 90%;

r) 6 = 90°.

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

a) 0 < 180°;

6) 6 < 90°;

B) 0 > 90°;

r) 6 = 90°.

10. Cornacuo ypaBuenuto /lronpe — IOHra otHomenue pador aaresun W, u xoresmn Wy (0 —
KpPaeBOU yToJr) onpeaenseTcs GopMyIIoi:

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

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

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

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

) W,/ W, = cosb/2.

11. Koaddunment pacrekanus o ['apkuncy f (W,- pabora aaresun, Wy - paborta Kore3umn) paBeH:

a) F=W,-W,;
0) f = W,-W,;
B) f = W,+W,;

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

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

6) 6 =90°, cosO = 0;

B) 0 = 180°, cosf = -1.

13. TlontHOE HEcMayMBaHKUE HAOIIOJAETCS TIPH CIICYIONIEM 3HaUYe€HUU KpaeBoro yria 6 u coso:
a)0 = OO, cosd =1;

6) 6 =90°, cosb = 0;

B) 0 = 180°, cosf = -1.

14. OrpanuveHHOE CMavMBaHME HAONIOAAETCS MPHU CIEAYIOIIEeM 3HAauYeHHWU KpaeBOro yria 0 u
cos0:

a) 0=0° cosb =1;

6) 6 =90°, cosO = 0;

B) 0 = 180°, cosf = -1.

15. CmaunBanue HaOIIO1a€TCS MPH CIIEAYIONIEM 3HAYCHHH KpaeBoro yria O u cosh:

a)0< 900, cos0 > 0;

6) 6 >90°, cosb < 0;

B) O = 90°, cosh = 0;

16. HecmauuBanue HabI0qaeTCS MPH CIEAYIONIEM 3HAYCHUH KPaeBoTo yria 0 u coso:

a)0 < 900, cosO > 0;

6) 6 >90°, cos6 < 0;

B) 0O = 900, cosO = 0;

17. Ucnonb3oBanne [IAB npu cMaunBaHuM BOIOM MOBEPXHOCTEN HEMOJISIPHBIX TEII:

a) YBEIMYNBAET KOCHHYC KPaeBOro yrJia;

0) yMEeHbIIIaeT KOCHHYC KPaeBOTO yIJa;
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B) YBEJIMYMUBACT pabOTy KOTE3WH BOJIBI;

T') YMEHbIIIAeT padOTy KOTE€3HH BOJIBI.

18. Y nenwpHas cuiia aare3uu:

a) MpsIMO MPONOPLIMOHAIBHA PaINyCy YaCTHULL;

0) 0OpaTHO MPONOPLHUOHATIFHA PAIUYCy YaCTHIL;

B) MPSAMO MPONOPIHOHATIbHA KBAAPATy pajnyca YacTHll;

r') 00paTHO MPOIMOPLHUOHANIbHA KBAIpaTy pagnyca YacTHll.

19. Ycnosue pactBopumoctu (a3:

a) W, 2> Grr + Ouer;

0) Wa< Orr + O

B) Wy = G + Oy

20. YtoObI ynydmuTh CMayuBaHUE HEOOXOAUMO:

a) YMEHBIIIUTDH MOBEPXHOCTHOE HATSHKEHUE CMAYUBAIONICH JKUIKOCTH,
0) yBEJIMYUTH MOBEPXHOCTHOE HATSHKEHHUE CMAYMBAIOIICH KUIAKOCTH;
B) HE U3MEHSTH IOBEPXHOCTHOE HATSHKEHNUE CMAUMBAIOIIEH KU IKOCTH.
21. Ilpu kakux 3Ha4YeHHsIX KpaeBoro yria O wu cos® wnHabmromaercs
CMa4YMBaeMOCThIO U HECMAUYNBaEMOCTHIO?

22. Yro onpenensiercs no ypaBHeHuto FOura?

23. KakoBo BblpakeHue ypaBHeHus FOnra?

24. Yro onpenensieTcs 1o ypaBHeHuto Jromnpe?

25. KakoBo BblpakeHue ypaBHeHus Jronpe?

26. O 4eM CBUICTEILCTBYET MPABUIO AHTOHOBA?

I'paHuIa

MEXY

27 .CHUKEHUIO IMOBCPXHOCTHOT'O HATSKCHHA HAa KaAKHUX I'PaHUIax CHOCO6CTBYI-OT ,Z[eTepreHTbI?

28. Kakum ypaBHEeHHEM ompeiensercs: proTupyeMoCTh?
29. B kakoM ciyuae aortanus 3¢ dexktuBHa?
30. B kakom ciyuae daoranus HeapdekTuBHa?

11.1.3. TunoBble BONPOCHI NPH NPOBEAeHNH coDeceI0BAHMIM

0 TeMaM JIeKIMOHHbIX 3aHATHIi

Pazgen 1 HOBerHOCTHbIe ABJICHUS. A}]COpﬁHHﬂ Ha rpaHMuie ;KUKOCTb — ra3

1. ITonstue u IMPUMCEPBI ,I[HCHCpCHOﬁ CHUCTCMBEI. CYTB MIOHATHUA JUCIICPCHOCTD.
2. OCHOBHBIE THUIIBI AUCTICPCHBIX CUCTCM.
3. TepMOI[I/IHaMI/I‘leCKI/Ie 0COOEHHOCTH MOBEPXHOCTHOT'O CJIOA.

4. TlpuuuHBl BO3HMKHOBEHMsI M30BITOUHOW MOBEPXHOCTHOW »Hepruun I'mb0ca. Ee cBs3p C

MMOBEPXHOCTHBIM HATSKECHUEM.

5. Onpenenenne, popmyiia v BEIBOJ] TIOHSTHS TTOBEPXHOCTHOE HATSKCHUE.
6. Y nenpHas moBepXHOCTHAs YHeprust [ mooca.

7. CyTb IOHATHN acOpOITHs U aBTOAJCOPOITHS, UX CXOACTBA U PA3IHUHUS.
8. CrtocoOBbI BhIpaXeHHsI aICOPOIMH Ha Pa3IMYHBIX TPaHHIIAX paszaena ¢as.

9. TloBepxuoctHo-akTuBHBIE BemiecTBa (ITAB), ocobeHHOCTH WX cTpoeHus, KiaccuduKarus,

IMPUMCPEIL.

10. [ToBepxHocTHO-UHaKTUBHBIE BeniecTBa (IIMMAB), ocoGeHHOCTH UX CTPOCHHUS, TPUMEPBHI.

11. I/I3OTCpMa IMMOBCPXHOCTHOT'O HATAKCHUA. Ee Bung u anamus mis MOBCPXHOCTHO-AKTHUBHBIX U

MOBEPXHOCTHO-MHAKTHBHBIX BCIICCTB.
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12. 3aBHCHUMOCTh MTOBEPXHOCTHOTO HATsHKEHUE OT KOoHIeHTparuu [TAB, nmpuunHa HabIr01aeMoro
SIBJICHUSL.

13. IloHsATHE MOBEPXHOCTHOW AKTHBHOCTH, MAaTEMaTHUYECKasl 3alllCh, METOJ €€ OIpEICIICHUS U3
HKCIEPUMEHTAIBHBIX JaHHBIX.

14. TIpasuno [roxno-Tpay0Oe, ero hopMylIupoBKa, HIUTFOCTPAIUS U JoKa3aTelbcTBO. OOpamieHue
npasuia J[roxmo-Tpayoe.

15. Cnoco6 BbIpaskeHus aAcOPOLMU HA TPAHUIIE KHUIKOCTh — ras.

16. [TonoxxurenbHOE UM OTPULIATENIbHOE 3HAUCHUE afcopounu ['n6dca, 00bsiCHEHHE BO3ZMOXKHBIX
BapHaHTOB.

17. MoHOMOIIEKYIISIpHA WM TOJMMOJICKYJIsIpHA ajcopOuus ['mbbca, crpoeHue aacopOomMroHHOTO
CI101.

18. ®ynnamenTansHOE ypaBHeHue ancopOuuu ['mb6ca. Meron pacuera agcopOrum ['mb6ca mo
3TOMY ypaBHEHHIO.

19. IlpenenvHas aacopOuus, ee puandeckuii cMbicii. MeTopl pacueTa npeaenbHOl acopOIH.
20. VYpaBuenue wuzorepmbl ancopoumu ['nb66ca. BenmuumHbl, KOTOphIE MOXKHO paccuUTaTh,
UCIIOJIB3YS 3TO YpaBHEHHE, CIIOCOOBI UX BHIYHCICHUSI.

21. Uzotepma ancop6bruu ['166ca, ee BuA Aisl MOBEPXHOCTHO-aKTUBHBIX BemlecTB. [locTpoenue u
aHaJM3 JTaHHOW 3aBUCUMOCTH. Y paBHEHHE, OITUCHIBAIOIIEE JaHHYIO 3aBUCUMOCTb.

22. Ypasuenue llInmikoBckoro, puU3NUEcKuii CMBICT KOHCTAHT ypaBHeHuUs LIIUmKoBCKoro.

23. Onpenenenue NpeaesbHON afcopouuu rno ypasHenuto Hlumnikosckoro.

24. Metoa pacuera KOHCTaHT ypaBHeHus llIunikoBckoro.

25. CTpoeHue ¥ reoMeTpHUIeCcKHe MapaMeTpbl MOHOMOJIEKYJISIPHOTO CJIOS, UX BBIUMCIICHHE.

Pa3znen 2 AncopOumst Ha TBepAO0il MOBEPXHOCTH
1. Crioco0 BeIpaxkeHusl aIcOpOIIMH Ha TPAHUIIE TBEPO0E TEJIO — Ias3.
2. Ocobennoctu agcopbuuu JIeHrMiopa, XapakTepUCTHKU TBEP/I0i TOBEPXHOCTH.
3. YpaBHeHue n3otepMsl ajicopOunn JIeHrmiopa, ero BEIBOI U aHAJU3.
4. Uzorepma ancopbuuu JleHrmiopa, ee BUJA M aHaIW3, YpPaBHEHME, ONMUCHIBAIOIEE TaHHYIO
3aBUCHUMOCTb.
5. [lonsaTue npeaenbHON aacopOIu sl CUCTEMBI, ONTUChIBaeMOi ajcopouueit Jlenrmiopa. Meron
pacueta mpeeNbHON aicopOIun.
6. MoHOMOIEKYNsSIpHa WK MOJIUMOJEKYIspHa afcopOus JIeHrMiopa, cTrpoeHre aacopOroHHOTO
CJOA.
7. Onpenenenus ancopbara, agcopOeHTa, aicopoTHBa.

8. Ypasuenue agcopOuun OpelHanuxa, ero npuMeHeHue.

9. YpaBHeHue nonumornekynsapHoit agcopouun bOT.

10. MoHOMoONeKyIsipHa WIM TOJUMOJIEKysipHa aacopbuust BOT, crpoenue ancopOLUMOHHOTO
CJIOSL.

11. Meton pacuera npezensHol aacopbuuu no Teopun bIT.

12. Onpenenenue yaeabHON TJIOMIAIU TTOBEPXHOCTH aICOPOCHTA.

13. ®u3nKO-XUMUYECKUI CMBIC OTEHIMANBbHON Teopu [lonsgnu.

14. YpaBuenue JlyOuHuHa, €ro NpuMeHEHHE.

15. Buapl kKanwisipHOM KOH/IEHCAIIMY Ha MMOPUCTHIX aCOpPOeHTaX.

16. Knaccudukanus ancopOeHTOB.

17. DMnupuyeckoe ypaBHEHHE aIcOPOLIMU Ha TPaHUIIE ) KUKOCTh — TBEPIO0E TEJIO.
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Paznen 4 CoiicTBa Jin0GoOHBIX TUCHEPCHBIX CHCTEM
1. IlpuunHbBI BOBHUKHOBEHUSI HOHHOH aicopOuuu.
2. Mexanu3M (popMupOBaHUs JBOMHOTO 3nekTprueckoro cios ([13C).
3. Crpoenue IDC, teopus lrepHa.
4. Muuena 30715, ee cTpoeHue, (opMmysa, IPUIMHBI U MEXaHU3Mbl 00Pa30BaHMSL.
5. TepmonuHaMu4ecKuil MOTEHIIMAN TOBEPXHOCTH TBEpAOH (a3pl, MOTEHIMAN aJACOPOLHOHHOTO
cios, ux uzoopaxenue Ha cxeme J[9C.
6. DJIEKTPOKMHETUYECKUM TOTEHIHANI, ero u3o0paxkenue Ha cxeme JIDC. Bo3MoKHOCTH ero
9KCIIEPUMEHTAILHOTO ONPE/IEIICHUS.
7. Bnusnue cocraBa mHAUG(GHEpEeHTHOTO 3eKTposuTa Ha crpoenue [19C.
8. Biiusinue cocraBa HenHAM(PPepeHTHOTO MeKTpoanTa Ha ctpoenue JDIC.
9. IlpsiMble 53JIEKTPOKMHETUYECKUE SIBJICHUS, IPUYUHBI BO3HUKHOBEHUS, MPUHLMIINAIBHOE
OTJIMYME OT OOPATHBIX SIBJICHUM.
10. OOpatHble >MEKTPOKUHETHYECKUE SIBJICHHS, NMPUYMHBI BO3HUKHOBEHHS, MPUHIIMIHAIBLHOE
OTJINYHE OT MPSMBIX SBJICHUIA.
11. CyTb siBIEHUS 3IIEKTPOOCMOCA, OIBIT, €ro 00BsICHEHUE C TOUKH 3peHus ctpoeHus JJIC.
12. Cytb siBneHus 3nekrpodopesa, OnbIT, €ro 00bsICHEHHE ¢ TOUKU 3peHus crpoenus [12C.
13. OcHoBHble nonoxenus reopun 1JIPO.
14. Tunsl ycTORIUBOCTH JTHO(OOHBIX TUCTIEPCHBIX CHCTEM.
15. PackimHuBarouiee JaBJiCHHUE, OIICHKA €r0 BIIMSHHSL.
16. MexaHu3MBbl KOAryasiuy JTH0()OOHBIX TUCTIEPCHBIX CHCTEM.
17. Ilpu4yrHbI KOAryIUPYIOIIEeH CIOCOOHOCTH IIEKTPOIUTOB.
18. [IpaBuia Koarymsuu IEKTPOTUTAMH.
19. Koarynupyromiast ciocOOHOCTb ¥ IOPOT KOATYJISALUH 3JEKTPOIUTOB, (OPMYJIIbI, BEIYUCICHHS.
20. IIpaBuno lynsue-I'apau.

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUS WJIM MHbIE MATepPUAIbl, HEOOXOAUMBIE JJIsI
OLIEHKM 3HAHUI, YMeHUii, HABHIKOB U (WJIN) ONBITA B X0/€ MPOMEKYTOYHOH ATTeCTAIUM 1O
AUCIHHUIJIMHE

3aueT ¢ OLIEHKOW MPOBOJUTCS B YCTHOHM (hopMe MO BCEMY MaTepHally M3ydaeMoro Kypca
«KonnougHas XuMus».

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

1. CgoiicTBa U 0COOEHHOCTH AUCTIEPCHBIX cucTeM. Kimaccupukaus TuCepcHbIX CHCTEM.
2. TloBepXHOCTHBII CJIOH, €ro TEPMOJANHAMHUYECKHE OCOOCHHOCTH. MeTo/1 N30BITOUHBIX BETUMYUH
I'n66c¢a.
3. TloBepXHOCTHOE HATsSIKEHHE, MPUUYMHBI €r0 BO3HUKHOBEHHUS. DHEPreTH4YecKoe COCTOSHHE
TIOBEPXHOCTH.
4. VYnenbHas noBepxHocTHas sHeprus ['mO6ca. IlomHas moBepXHOCTHasi SHEpPrusi. Y paBHEHHE
I'n66ca-I'enpmronbua.
5. AxcopOrmusi, aBT0aACOPOIIHS, CTIOCOOBI BRIPAXKECHUS aJICOPOIIHH.
6. Kunaccudukanus ancopOounoHHbIx npoueccoB. OTnuuns Gu3u- 1 XeMOCOPOIHH.
7. AncopOuus Ha rpaHulle KUAKHA pacTBOp - ra3. YpaBHeHue ajacopbuuu ['m66ca. M3zorepma
ancop6buuu I'm60ca.
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8. VYpaBHenue mzorepMmbl ancopOuuu ['mb6ca. IlpenenvHas ampcopOuus. MeToasl HaXOXACHUS
npenenbHON aacopOuuu.

9. TlosepxnoctHo akTuBHBIE BemecTBa (IIAB) u moBepxnocTHo nHakTuBHBIE BemiecTa (ITMAB).
N30TepMbI NOBEPXHOCTHOI'O HATSKEHHUS.

10. TNoBepxHocTHas akTuBHOCTH. [IpaBmiio TpayoGe.

11. Crpykrypubie ocobenHoctu IIAB. 3aBUCHMOCTB CTPYKTYpBI aaCcOPOIMOHHOTO CJIOS OT
koHueHtpanuu [TAB. IIpaBuio BeipaBHUBaHMS NOJSIpHOCTEH Pebunaepa.

12. Knaccudukamus [TAB.

13. VpaBuenue IlumkoBckoro. ®PU3NYECKUN CMBICI U ONpPEIEICHHE KOHCTAHT ypaBHEHUS
[k oBCKOroO.

14. OmnpeneneHue reoMeTpUUIECKUX MapaMeTPOB MOHOMOJIEKYIISIPHOTO CIIOSI.

15. AncopOuus Ha TpaHHIE TBEPJOE TEIO - Ta3. YpaBHEHUE U30TEPMbI ancopOmuu JIeHrmiopa.
N3otepma aacopbumu JIenrmiopa. OmnpeneneHue npeaeabHou aacopOuy.

16. YpaBuenue agcopounu Opeiinmmnxa.

17. Teopus momumonexkynspHoit agcopouuu bOT. YpaBuenue BIT. Omnpenenenue ynenbHOU
TUIONIA/IM TOBEPXHOCTH a/IcCOpOEHTA.

18. Ancopbumnonnas teopus [lonsHu.

19. KanwuispHast KOHACHCAIHS HA IIOPUCTBIX aCOPOCHTAX, KATMIUISIPHBINA THCTEPE3HC.

20. Teopus o6wemHoOro 3amonaenust Mukponop (TO3M) lyounuHa.

21. Knaccudukanus mopucThIX aJIcOPOSHTOB.

22. Anresus, pabota aaresuu. Ypasuenue [lronpe. Koresus, pabora xore3uu.

23. CmauuBaHue, KpaeBo yroy cMaunBanus, ypaBHenue FOnra. Ypasuenue FOnra-/liomnpe.

24. TlpenenbHble CIy4au CMayMBaHUs. Y TJIbI HATEKAHUS U OTTEKAHMUSL.

25. BonoHepacTBOpUMbIE MOBEPXHOCTHBIE IJIEHKH, ycloBHs HMX oOpasoBanus. Koadduiment
pactekanus no ["apkuHcy.

26. Mexdaznoe HaTspkeHue. [IpaBuino AHTOHOBA.

27. ArperaTHbIe COCTOSIHHSI TOBEPXHOCTHBIX HEPACTBOPUMBIX IIJICHOK.

28. U3buparenpHOoe cMadnBaHUE. MOIOMIHE SBICHUS U (IIOTAIIHSL.

29. UNonnas agcopOumsi. AACOpONMOHHBIA MeXaHU3M (POPMUPOBAHHS JTBOWHOTO JIEKTPUICCKOTO
cinos (123C). Teopun crpoenus [12C.

30. DeKTPOKUHETUYECKHH MOTEHIMall. DKCIIEpUMEHTAIbHBIE METObI €T0 ONPEIeIeHuUsI.

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

32. Bousaue coctaBa anektponura Ha crpoenue JIOC. BausHue uHIupgdepeHTHbIX
anektponutoB Ha crpoenue J[OC. Jlmorpomusle psnsl. MoHHBIE 0OMeH. VYpaBHeHHE
Hukomnbsckoro.

33. Bousiame cocraBa oanektponuta Ha cTpoeHnme JIDC. Brnwmsaue HewmHmnbdepeHTHBIX
ANEKTPOSUTOB Ha cTpoeHue [1DC.

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

35. DnexTpodopes U NOoTEeHIHAT CeAUMEHTAIINN.

36. DnekTpokanuUIspHbIC SBICHUS. Y paBHeHUS JlunmmaHa. DIeKTpOKaNIIIsIpHAsS KPUBas.

37. YcToituuBoCTh TM0(GOOHBIX TUCTIEPCHBIX cucTeM. OcHOBHBIE monoxkeHust Teopun 1JIDO.

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

39. [IpaBuna  xoarynsiuu  dJekTpoiuTamu.  OCHOBHBIE — XapaKTEPUCTUKH  KOATYISIIUU
AIIEKTPOJIUTAMHU.

40. KuneTrka OBICTPOI KOATYIISIITUH.
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41. MosieKyIIpHO-KHHETUYECKUE CBOWCTBA UCIIEPCHBIX CHUCTEM - OpPOYHOBCKOE JBUKCHHE,
muddysus. [lepsoiit 3akon Duka.

42. Ocmoc, OCMOTHYECKOE JaBlIEHHE, POJIb OCMOCA B )KHBOM MPUPOJIE.

43. Cemumenranus. CemumeHtannoHHO-IUGGy3noHHOe paBHOBecue. Koaddumment Croxca.
YpaBHEeHHE 51 CKOPOCTH OCAXKIACHHS YaCTHUI], YCIOBHS €ro MpUMEHEHUus. [ urcomerpudecKkuit
3aKOH.

44, OnTtuyeckue cBorcTBa aucnepcHbx cucteM Konyc Tunpams. YpaBHenue Penes. 3akon
byrepa-Jlam6epra-bepa.
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