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1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B pesynbrare wW3ydeHHMs IUCHUILIMHBI «DH3WYecKas W KOJUIOMIHAS XHMHSD)
obyuatromuecs, B coorBercTBUU ¢ ®I'OC BO mo namnpasnenuto noarorobku 19.03.04
TexHOIOTHS MPOAYKIIMM W OpraHU3amus OOIIECTBEHHOTO MHUTAHHS, YTBEP)KICHHOTO
npukazoM MuHuctepcTBa obpasoBanus W Hayku PO ot 12.11.2015 r. Ne 1332,
(bOpMHPYIOT CIEMYIONTYI0 KOMIIETCHIIUIO, YKa3aHHYIO B Ta0ymiie 1.

Tabmuma 1

®opMupoBaHUe KOMIIETEHIUI B Ipolecce U3yYeHHUs TMCHHUIIHHBI
«Du3nyecKkas U KOJIONTHAST XUMU»

Komnerenis

Kon

HaumenoBanue

CrpyKTypHBIE
JJIEMEHTBI

KOMIIETeHITNH (B
pe3ynbTaTe
OCBOEHUS
JUCITUTUIUHBI
oOyyJaronui
JIOJKEH 3HATh,
YMETb, BIA/IETh)

Drarnbl
hopmupoBaHUs
KOMIICTCHIINH B

nporiecce
ocsoenust OITOII
(cemecTp)

Bunabr
3aHSITHH UIA
¢dbopMupoBaH

us
KOMIIETEHIIU
H

O11eHOYHEBIE
CpeacTBa JIIs
OLIEHKU YpOBHA
c(hOpMHUPOBAHHOCTH
KOMIICTCHIINN

2

3

SN

5

6

«CIIOCOOHOCTh
10 MIPOBOJUTH
HCCIICIOBAHUS
O 3aJaHHOU
METOIUKE U
aHAIIM3UPOBATh
pe3yabTaThI
IKCIIEPUMEHTOB
»

3HAeT:
(dbyHIIaMeHTalIbH
bIC pa3/IeITbl
(buzndIecKoit u
KOJIJIOUJHOM
XUMHH, METOBI
Y CpeICTBA
XAMHYECKOTO
HCCIIEIOBAHUS
BEIIECTB U UX
MPEBPALICHU I

yMmeer:
OTIpeNIeNATh
W3MEHEHHUS
KOHIEHTpaLHU,
KHCJIOTHOCTH,
BSI3KOCTH
pacTBOpPOB MpHU
MPOTEKAHUN
MPOLIECCOB,
MIPOBOTUTH
OYHCTKY
BEIIIECTB B
1a00paTOPHBIX
YCIOBHSIX

BJajieeT:
TEXHUKON
BBITOJIHEHUS
XUMAYECKHX
1a00paTOPHBIX
onepanui,

SN

JCKITUN
/mabopaTopH
bIC 3AHATHE

Hoxman /
TecTupoBaHue /
naboparopHas
pabora
/KOHTpOJIbHAS
pabota / ycTHBII
ompoc /
MIACbMEHHBIN OITPOC
/ CUTyalluOHHBIE
3aaun




METOJaMU
onpeneaeHus
KOHIIEHTpalUii B
pacTBopax,
METOJaMH
OLICHKH CBOMCTB
CBIPbS U
MPOAYKIIMHI
MMUTAaHUA Ha
OCHOBE
HCIIOIL30BaHUs
(byHIaMeHTaIbH
BIX 3HAHHI B
00J1acTH XUMHAH

[Ipumeuanue:

Komnerenmus [1K-24 — Ttaxke ¢opmupyeTcss B XOA€ OCBOCHHUS UCIUIUINH:
«Heoprannueckass xumus», «AHaIUTHYECKass XUMUSA U (PU3UKO-XUMHUYECKHE METOJIbI
aHanuza», «Opranuueckas xumus», «buoxumusy, «MHKPOOMOIOTUS MHILEBBIX
pOayKTOBY», «Hay4dHble OCHOBBI pa3paboTku TEXHOJIOTUA MW TNPOAYKIHH
OOILECTBEHHOTO MUTaHUs», «METObl UCCIAEAOBAHUS ChIPbSl U MUILIEBBIX MPOIYKTOBY,
«TexHOXMMUYECKUI KOHTPOJIb IPOAYKIHUNA OOIIECTBEHHOTO MUTAaHMs», «MeTomonorus
pa3paboTkm», «Amnpobamuss U OQOpMIIEHHE HayuyHbIX HCCIeNoBaHUN B cdepe
TEXHOJIOTMH OOIIECTBEHHOIO NUTaHus», «CTpyKTypa NMUILEBbIX CHUCTEM KYyJIWHApPHON
npoaykuun», «KadecTBO M aHaJINW3 NMULIEBBIX CUCTEM KYJWHAPHOW NPOLYKLIUN», a
TaKXK€ B XOAE€  IMPOXOXKACHUSA  INPOU3BOJACTBEHHOW  NPAKTUKU:  HAYYHO-
UCCIIeIOBaTENbCKasl paboTa, MPEAAUILIIOMHON MPAKTUKU U TOCYAapCTBEHHOW MTOTOBOM
aTTeCTaluH.

2. Onucanue moka3sareJieid 1 KpUTEpHEB OLICHUBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHuUs, ONIMCAHHE IIKAJ OLlEHUBAHUS

HepequL OLCHOYHbLIX CPEACTB

Tabnuna 2
Ne HanmenoBanue Kparkas xapakrepucrtuka [IpencraBneHue OLlEHOYHOTO
n/n OLICHOYHOTI'O CPEJICTBA OLICHOYHOTI'O CPEICTBA cpeactea B OM
1 KOHTpOJIbHAast paboTa CPENCTBO MPOBEPKU YMEHUN KOMILIEKT KOHTPOJIbHBIX

MMPUMCEHATH ITOJTYUCHHBIC 3HAHUA 3a)1aH1/1171 110 BapuaHTaM
AJId pCHICHUS 3aaa4
OMMpECACIICHHOI'O THUIIA 1O pa3acily
HJIM HCCKOJIBKUM pa3JicjiaM

2 TOKJIa/T MIPOIYKT CAMOCTOSITEITBHOM TEMBI JIOKJIa]I0B
paboThI CTyEHTA,
MIpEeJICTaBISIIOIIMNI cOO0M
KpaTKoe M3JI0)KEHHUE B
IMUCbMCHHOM BUC MMOJIYUYCHHBIX
pe3yabTaTOB TEOPETUYECKOTO
aHaJIM3a ONpPEIEICHHON HAyYHOI
(yueOHO-HCCIIeTI0BATENbCKOM)
TEMBI, I'/IC aBTOP PACKPLIBACT




CyTh HCCIIETyEMOU MPOOJIEMBI,
MMPUBOJUT PA3JIMIHBIC TOYKU
3peHHUsI, a TAK)Ke COOCTBEHHBIE
B3IJ11bI HA HEC

YCTHBIN OITPOC

CPEICTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK
crenuagbpHasa oecena
[e1arOrMYeckKoro paboTHUKA C
00ydJaronmMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCIUIUIMHON U PacCCYMTAaHHOU
Ha BBISACHEHHE 00beMa 3HAHMI
oOyyJaromierocs 1o
OTIpeICIICHHOMY pa3Jiey, TeME,
npoOJemMe u T.11.

BOIIPOCHI 110 TEMaM

JOUCIHMUIIINHBL:

- TepedyeHb BOIPOCOB IS
YCTHOT'O OIIpoca

- 3aJaHHS IS
CaMOCTOSITENIbHON PabOTHI

MMHUCbMEHHBINA OMPOC

CPE/ICTBO KOHTPOJIsl, OCHOBAHHOE
Ha MMOJIYYEHHH OT 00y4aronIerocs
IINCBMCHHBIX OTBETOB Ha
BOIIPOCHI IO OTPEICTICHHOMY
paszeny, Teme.

MEpCUCHb BOIIPOCOB 110
3aJaHHbBIM TCMaM

nabopaTopHas pabota

CPEICTBO, HAIIPABJIEHHOE Ha
M3Y4YEHHE IPAKTUUECKOI0 X0a
T€X WU UHBIX [IPOLIECCOB,
UCCJIEJOBAaHME SBJICHUS B paMKax
3aJJaHHOU TEMBI C IPUMEHEHUEM
METOJI0B, OCBOCHHBIX Ha
JEKLUAX, COIIOCTABICHHUE
MIOJIyYEHHBIX PE3YyIbTATOB C
TEOPETUYECKMMH KOHLIETILUSAMH,
OCYIIECTBJIEHUE UHTEPIPETAUU
MIOJIyYEHHBIX PE3yJIbTaTOB,
OILICHMBaHHE IPUMEHUMOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB Ha
IIPaKTHKE

nabopaTopHbIe PaOOTHI

TECTUPOBAHUC

METO/I, KOTOPbIN MO3BOJSET
BBISIBUTH YPOBCHb 3HAHHIA,
YMEHHI U HABBIKOB,
CIIOCOOHOCTEN U IPYTUX KayecTB
JUYHOCTH, a TAK)KE UX
COOTBETCTBHUE OMPE/ICTICHHBIM
HOpMaM IyTeM aHallnu3a
CITOCOOOB BBHITIOTHEHHUS
oOyyaromuMucs psaa
CIIeIINaJbHBIX 3aaHuH

0OaHK TECTOBBIX 3aJaHUI

CUTYAalMOHHBIC 3aJa4u

3aj1auu, MO3BOJISIOIINE
OCBanWBaTh UHTCIIJICKTYaJIbHBIC
olepalru MociIe0BaTeNbHO B
nporecce paboTsl ¢
uHpopMalreit: 03HaKOMIIEHHE —
IMOHUMAaHHEC — IPUMCHCHUC —
aHaJIU3 — CHHTE3 - OLIEHKA

OaHk CUTYAallUOHHBIX 3aJ1a4




IIporpaMmma onleHMBaHUSA KOHTPOJIHUPYEMOM JUCITUTITIHMHBI

Tabnuna 3
Ne | KonTponupyemsie pa3aeisl Kon onrponupyenmoii HaumenoBanue
/T (TeMBI TUCITUTIIIUHBI ) KommeTeHINMM (MM ee OIICHOYHOTO CPEJICTBA
YaCcTH)
1 2 3 4
1 | Xumuueckas
TePMOIMHAMMKA.
Buytpennss JHEprus,
pabora " TEIIoTA.
TenmoeMKoCTh N
. Bxoanoit koHTpOIB /
TEPMOIMHAMHYECKOMN [1K-24 o
. MUCBMEHHBIN OMPOC
CUCTEMBI. CaoiicTBa
SHTPOMHSL. CBobOoHas
SHEPTHs ['n66ca u
cBOOOAHAS SHEprus
I'eneMromneia.
2 | Tepmoxumusi. TermnoBoit
spdekt peakuuu. 3aKOH
I'ecca.
Kanopumerpuueckuii
METO/T oTpeieTICHUs
TeroBbIX dddexros. JL.p. K-24 JIaboparopuas padota /
«OmpeneneHue TEMIOBOU KOHTpPOJIbHAs paboTa
MOCTOSIHHOM
KaJIOPUMETPAY. JLp.
«OrmnpeneneHue  TEIUIOTHI
pacTBOpEHUS XOpOIIIO
pPacTBOPUMOI COITN».
3 | MneanbHble U pealibHbIE
PacTBOpHEI. Ycenosus
o0pa3zoBaHMs  HJI€aJTbHBIX
pactBopoB. 3akoH Payus. KomTpomsHas paGoTa /
[Tonmxkenus TemmnepaTypbl [1K-24
CUTYaIlMOHHBIE 337291
3aMep3aHus pacTBopa.
[ToBbIIeHUE TEMITEpPaATYPHI
KHUIICHUS pacTBopa.
OcMOTHYECKOE JaBJICHHE.
4 | BzaumHasn
PACcTBOPUMOCTh
JKHJIKOCTEH B
ABYXKOMIIOHECHTHOH [1K-24 JlaboparopHnast pabota
cucreme. JLp.
«OrpannyeHHas
pPacTBOPUMOCTh TBYX
JKHUJIKOCTEM.
5 | Xumuueckoe
paBHOBecHe. Bnusiaue
TEMICPATYpRI, AABICHI 1 [1K-24 KonrtponsHas pabora
KOHIICHTPAIlUY BEIISCTB HA
CMEIIIEHHe  XHUMHYECKOTO
pPaBHOBECHSI.




KonTponupyemsle paznensl
(TeMBI TUCITUTIITUHBI )

Koa xonTponupyemoi
KOMIIETeHIINH (WJIH €€
YaCTH)

HaunmenoBaunue
OIIEHOYHOTO CPEACTBA

2

3

4

Kunernka XxXuMHYeCKHX
peaxkumii. dopmainbHas
KMHETHKA. Ckopocrb,
MIOPSAIOK u
MOJIEKYJISIPHOCTh PEAKLIMH.
Binsaue temmnepartypel Ha
CKOPOCTh XUMHYECKON
peakuuu. IIpaBuiio Banrt-
Todaoa. VYpaBHeHue
Appennyca. OHeprus
aKTUBaLUU.

[1K-24

YcrHbIi onpoc/
CUTYaIlMOHHBIC 3a]1a41

Cnabple M  CHIbHBIE
3JieKTpouThbl. KoHcTanTa
U CTCIICHb JOUCCOILIMaIInu
cnaboro 3JIEKTPOJINTA.
HNounnoe NPOU3BEINCHHE
BOJbI. VY nenbHas u
OKBHUBAJICHTHAs
3JIEKTPOINPOBOIHOCTD
3JIEKTPOJIUTOB; ypPaBHEHHE
Appennyca; 3aKOH
HE3aBUCUMOTO JOBUXCHUSA
HOHOB.

[1K-24

YcTHbIl onpoc/
KOHTpOJIbHas paboTa

IIpuiio:xkeHne OCHOBHBIX
32aKOHOB busnyeckou
XMMHUMUH.

I1K-24

TectupoBanue

Ajacopouus. AncopOuus
Ha TpaHuIle TBEPAOE TEJIO —
JKUIKOCTB. JLp.
«AncopOuus u3
pacTBOPOB Ha TBEPJIBIX A[l-
copOeHTax.

I1K-24

JlaGopatopnas pabora/
KOHTpOJIbHas paboTa

10

IToBepxHocTHOE
HATSZKEHHE  KHJAKOCTei.
CranarmomeTpuieckoe
orpezeneHue
IIOBEPXHOCTHOT'O
HaTSDKEHUS KUIKOCTEM.

I1K-24

JlaGopatopHas pabota

11

IToBepxHOCTHO-
aKTHBHbIE BellecTBA.
[ToBepxHOCTHAs
aKTUBHOCTb BEIIEeCTBA.
VYpaBuenue ['n66ca.

[1K-24

KonrtponsHas pabora

12

Pu3uKo-XMMHUYECKHEe
CBOJCTBA
MOBEPXHOCTHBIX
ABJICHUH.

[1K-24

[IuceMenHsIi onpoc

13

JducnepcHbie  cCHCTEMBI.
CtpoeHue MUIEJIBI.

[1K-24

JlaGopatopnas pabora/
KOHTpOJIbHas paboTa




/o

KonTponupyemsle paznensl
(TeMBI TUCITUTIITUHBI )

Koa xonTponupyemoi
KOMIIETeHIINH (WJIH €€

YaCTH)

HaunmenoBaunue
OIIEHOYHOTO CPEACTBA

2

3

4

JLp. «Crioco0bI moydeHust
U OYUCTKU KOJJIOMJIHBIX
pacTBOPOBY.

14

CBoiicTBa KOJUIOMIHBIX
CHCTEeM. DJIEKTPUUYECKHE
CBOWCTBA: AJeKTpodopes,
3JIEKTPOOCMOC.

MonekynsapHo-

KUHETUYECKHE  CBOMCTBA.
OnTHyeckne SIBICHUS B

JUCHICPCHBIX CUCTEMAX.

I1K-24

JlabopaTtopHnas pabota/
YCTHBIHA OIIPOC

15

Koaryasiuust
KOJUIOMIHBIX PacTBOPOB.
JLp. «ONEeKTPOIUTHAS
KOATYJISIIIHS 30J1€H.

[1K-24

JlabopaTtopHnas pabota/
KOHTpOJIbHAs paboTa

16

MuxporereporeHHbie
CHCTEMBI. JLp.
«IlonyueHne u CBOMCTBA
OMYJIbCUH U NIEH».

[1K-24

JlabopaTtopHnas pabota/
CUTYaIlMOHHBIC 337291

17

Kossionansie pacTBOpbBI
U  MHKpPOreTeporeHHbIe
CUCTEMBI.

[1K-24

[TuceMenHsIi onpoc

18

PacrBopst BMC.
«Bs3kocTh
BMC». Jlp.
CTYJTHUY.

JLp.
pPacTBOpPOB
«Temn n

[1K-24

JIaboparopnas padota /
CUTYallMOHHbIE 3a71auul / T0KJIaj

Onucanue nmokaszarejie 1 KpuTepueB OLEHMBAHUSA KOMIICTCHUUH 10 AUCIUTIIAHE
«Du3nyecKas U KOJUIOUIHASI XUMHUS» HA Pa3JIMYHBIX 3Tanax ux opmMupoBaHus,

OoIuCaHue IMIKAJ ONCHUBAaHUA

Tabnuma 4
Kon [Tnanupyemblie IToka3zaTenyn ¥ KpUTEPHH OLIEHUBAHMSI PE3YyJIbTaTOB 00yUEHUS
KOMIIETEHIIN pe3yJIbTaThl HUKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
U, Tarbl 00yueHus IOPOTOBOT0 YPOBEHb YPOBEHb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xoporo) (oTaM4HO)
KOMITETEHIIH (HeyloBIIETBOPH TEJIBHO)

u TEJILHO)

1 2 3 4 5 6
I1K-24 3HaeT: oOyJaromuiics oOydaromuiic | obydaromuiic | obydarommuiic
4 cemecTp HE 3HaeT s S s

3HAYUTEIBbHOM JEMOHCTPHUPY | AEMOHCTPUPY | IEMOHCTPUDPY
4acTu eT 3HaHUs €T 3HaHue eT 3HaHue
IPOTPaMMHOTO TOJIBKO marepHaa, Mmarepuaia
Mmarepuara, OCHOBHOTO He nonyckaer | (GpyHmaameHTta
TI0XO Mmarepuaa, CYIIECTBEHHBI | JIbHBIC




OPUEHTUPYETCS B | HO HE 3HAET X pa3neisl
Marepualie JleTanei, HETOYHOCTEH | pU3MUECKOi u
(bynnameHTaNbH | JIOMyCKaeT KOJUIOMTHON
BIE Pa3eIIbl HETOYHOCTH, XUMUH,
buznyeckoil u JIOITYCKaeT METOJIbI U
KOJUIOUTHOM HETOYHOCTU B cpeacTBa
XUMHHU, METOZIBI | (OPMYJIHPOBK XUMHYECKOIO
U CpEeICTBa ax, HapylIaer HCCIIEA0BaHUSA
XUMHUYECKOIO JIOTUYECKYIO BELIECTB U UX
UCCIICIOBAHUS IIOCJIEIOBATEN IIPEBPAILCHUI
BELIECTB U UX BHOCTD B ), IPaKTUKH
NpEBpPAIICHUIT), | U3JIOKESHUU IIPUMEHEHHUS
HE 3HaeT IIPOrPaMMHOT MaTepuana,
IIPAKTUKY 0 MaTepuaia HCYEPIIBIBAIO
IIPUMEHEHHUS uie u
Marepuana, IOCJIEOBATEN
JIOITYCKaeT BHO, YETKO U
CYyILIECTBCHHBIE JIOTUYHO
OLIMOKH U3J1araer
Marepuail,
XOpOLLIO
OPHUEHTHUPYETC
1B
MaTepHuaie,
HE
3aTpyAHSIETCS
C OTBETOM
pu
BHUJIOU3MEHEH
WU 3aJaHui
yMeer: HE yMeeT B LIEJIOM B LIEJIOM copMHUpOBaH
HCIIOJIb30BaTh YCHENIHOE, HO | YCIIEIIHOE, HO | HOE YMEHHUE
METOABI U HE CHCTeMHOe | cozepxaiiue | (ompenensTh
IIPUEMBI yMEHHue OTJIEIIbHBIE U3MEHEHNUS
(ompenensTh (ompenmensaTe | mpoOesl, KOHLIEHTpaLX
U3MEHEHUS U3MEHEHUS yMEHUE u,
KOHICHTpALUi, | KOHLEeHTpauu | (OmpenensiTh | KHCIOTHOCTH,
KHMCJIOTHOCTH, u, WU3MEHEHUS BSI3KOCTHU
BS3KOCTHU KHMCIIOTHOCTH, | KOHUEHTpAlu | pacCTBOPOB
pacTBOpOB IIpU BSI3KOCTHU H, npu
[IPOTEKaHUU pacTBOPOB KHUCIJIOTHOCTH, | IIPOTEKAHUU
IIPOLIECCOB, pu BA3KOCTH IIPOLIECCOB,
IIPOBOJIUTH IIPOTEKAaHUU | pacTBOPOB IIPOBOJUTH
OYUCTKY IIPOLIECCOB, pu OUYUCTKY
BEILIECTB B IIPOBOJIUTH MIPOTEKaHUH BEILIECTB B
71a00paTOPHBIX OUUCTKY IIPOLIECCOB, 1a00paTOPHBI
YCIIOBUSIX), BEIIECTB B MIPOBOJIUTH X YCIIOBUSIX),
JIOITyCKaeT 71a00paTOpPHBI | OYUCTKY UCIIONB3Ys
CYyILIECTBEHHBIE X YCJIOBHUSIX), | BEIIECTB B COBPEMEHHBIE
OLIMOKH, UCIIONIB3Ys 71a00paToOpHbl | METOJIBI U
HEYBEPEHHO, C COBpPEMEHHBIC | X YCIOBHUAX), | MOKa3aTeu
OOJIBIITNMH METOBI U UCIIOJNIb3Ys TaKOW OLIEHKHU
3aTPyIHEHUSIMU | TIOKA3aTenu COBPEMEHHBIE
BBITIOJIHSET OLICHKH METO/BI U




CaMOCTOSATENIbHY | (TECTUPOBAaHU | MOKa3aTeIH
10 paboty, e, TaKOH OLIEHKH
OOJIBILIMHCTBO KOHTpPOJIbHAs
3aJaHuH, pabora,
MPEyCMOTPEHH | YCTHBIM
BIX IIPOTPaMMO# | OIpOC,
JMCIUILTHHBL, HE | TOKJIaJ)
BBITIOJTHEHO
BJIajieeT oOyuaromuiics B L[EJIOM B 1[EJIOM YCIEIIHOE U
HABBIKAMM: HE BIIAJICET YCIIEIIHOE, HO | YCHEIIHOE, HO | CHCTEMHOE
HaBbIKaMU HE CUCTEMHOE | CoJepiKallee | BaJeHue
OIICHKY JIaHHBIX | BJIAJICHUE OTJICTbHBIE HaBBIKAMU
pe3yJIbTaTOB HaBbIKaMU npoOesbl UK | OLICHKH
(TexHUKOI OIICHKH COTPOBOXKIAK | JAHHBIX
BBITIOJTHEHUS JAHHBIX nieecs pe3yNIbTaToB
XUMHUYECKHX pe3yabTaTOB | OTACIBHBIMU | (TEXHUKOM
1ab0paTOPHBIX (TexHHKOM omroKaMu BBITIOJTHEHUS
oTiepanui, BEITIOJTHEHUS | BJIAJICHUC XUMHYECKHX
MeTOoIaMU XUMHUYECKUX | HABbIKAMHU 1abopaToOpHbI
OTIpeNIeICHNUS 71a00paTOpHBI | OLIEHKH X OIEpaInid,
KOHIIEHTpAllUi B | X ONepauui, | JaHHBIX METOJIaMHU
pacTBopax, METOAAMHU pe3yabTaTOB | ONpEACICHUS
MeTOJIaMHU ompesencHus | (TEXHUKOM KOHIIEHTpaI1
OLICHKM CBOMCTB | KOHUEHTpPALX | BBINOJHEHUS | U B
CBIPBS U B XUMHYECKHX | pacTBopax,
POAYKIIH pacTBopax, 7a00paTOpHBI | METOIaMHU
MUTaHUS HA MeTOJIaMHU X OIlepaluii, | OLEHKHU
OCHOBE OLICHKU METOJaMHU CBONCTB
UCIIONIb30BAaHUsI | CBOMCTB OTIpefieNieHUs] | CHIPbS U
GyHIaMEHTAIBH | CBIPHS H KOHIICHTPAI | TIPOYKIIHH
BIX 3HAHUH B MPOIYKIIHH B MUTaHUS Ha
00J1aCTH XUMHH), | MHUTAHHUS Ha pacTBopax, OCHOBE
JIOITyCKaeT OCHOBE METOJIaMU UCIIONIb30BaH
CyIIIeCTBEHHBIE UCIIOJIb30BAaH | OIICHKHU ust
OLIMOKH, C us CBOICTB byHaamMeHTan
OOJBITUMU dbyHIaMEeHTaN | CBIPhS U bHBIX 3HAHUU
3aTPyJHEHUSIMH | bHBIX 3HAHUN | TPOIYKIIMH B oOnactu
BBITTOJTHSIET B o0JacTu MUTaHMS HA XMMHH)
CaMOCTOSITENIbHY | XUMHH) OCHOBE
10 pabory, MCIIOJIH30BaH
OOJBIINHCTBO usi
MIPEAYCMOTPEHH byHIaMeHTAT
BIX IIPOrpaMMON bHBIX 3HAaHUU
JTUCITUTLINHBI HE B o0Jactu
BBITTOJIHEHO XMMUH)

3. TunoBble KOHTPOJILHBbIE 32]aHUS WU HHbIE MATEPHAJIbI, HEOOX0AMMBbIE 115l
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTePU3YIOUIUX 3TANbl (POPMHUPOBAHUSA KOMIIETEHIUI B Mpo1ecce 0CBOCHUSA

3.1. BxoaHo# KOHTPOJIb

00pa3oBaTeIbHOM MPOrpaMMBbI
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I[JISI YCIICIIHOI'0 OBJIAACHUA HOBOM JMCIUMIINHOM nepea Had4ajaioM €€ HM3YUCHHA

IPOBOJUTCS B MUCbMEHHOW (QopMe BXOJHOW KOHTPOJIb 3HAHWI, YMEHUU U HABBIKOB,
NpUOOPETEHHBIX HA MPEIIIECTBYIOIIEM 3Tare 00yUYeHUsI.

1.
2.
3.

IIpumepnvli nepeuenv 6onpocos
DJIEKTPOIUTUYECKAS JUCCOLMALIUSL.
Xumuueckoe paBHoBecue. KoHCTaHTBI paBHOBECHS.
Xumudeckas KuHeTHKa. CKOPOCTh XUMHUYECKOW PEAKITUU U (PaKTOPbI, BIUSIOIIIC

Ha HEC.

4.

© ~N o U

Crioco0bI BhIpa)KEHUS KOHIICHTPAIIUK PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
Opranuyeckue coenuHeHusi. CTpyKTypa U CBOMCTBA OPraHUYECKUX COCAMHEHUM.
OCHOBBI UHTETPATIbHBIX BHIUYMCICHUM.

HNonnoe npousseaenue Bojsl. [lonstus pH u pOH.

Bripaxxenns 3akoHoB Kynona, Oma jy1st yuacTka LEIH.

3.2. JlokJaaabl
BeinonHeHne ycTHOro JIOKJIaja B MOJHONM MEpEe pacKpbIBaeT TBOPUECKUN MOAXOJ

06yqa}0m14xc;1 K CaMOCTOSTEIbHOMN HpOpa6OTK€ HOBOI'O Marcpualia, I103BOJIICT OUCHUTDL

CTENEHb TOTOBHOCTU OOYYAIOIIUXCSI K CaMOCTOSITEIbHOMY BBIOOPY aKTyaJbHBIX MPOOJIEM

JUCHMIUIMHBL. J[aHHBIA BHJI TBOPYECKOW pabOThI MO3BOJIAET OOYYAIOIIUMCS OBJIAACThH

HaBbIKAMHM CHCTEMaTH3allid MaTepuana, pa3BUBAaET yMeHUEe oO00OLeHHs NpoOJIeMbl U

HaXOKIACHNC Ha OCHOBC TCOPCTHYCCKUX 3HAHUM pemICHUA KOHKPCTHBLIX  3aJady.

PGKOMGHIIyeMaH TCMATHKaA YCTHBIX JOKJIAJO0B 110 JUCHUIINIMHC IIPUBCACHA B Ta6JII/II_Ie 5.

Tabsmuma 5
TeMbl 1OKJIA/I0B, peKOMEHIyeMble NP U3yYeHUH AUCIUTIIHHBI
«Pu3nuyecKas U KOJIOUTHAT XUMUS»

Ne
i TeMsbl 10KI1a10B
1 2
1 CTpyKTypHBIE OCOOEHHOCTHU BOJIBI U JIbJa. PoIb BO/BI B OMOIOTHYECKUX U TEXHOJIOTHYECKHX
nporeccax.
2 BydepHble pacTBOpBI M UX OMOJIOTHUYECKOE U TEXHOJIOTUYECKOE 3HaUEHHE.
3 TepMoanHaMHUYecKue aceKThl TEXHOJIOTHYECKUX MPOIIECCOB.
4 3nauenue [TAB B TEXHOJIOTHYECKUX NTPOLIECCAX POU3BOICTBA NPOAYKTOB TUTAHUS.
S) Ancopbust moBepXHOCTHO-akTUBHBIX BeriecTB (ITAB) Ha TBepipIX MOBEPXHOCTSIX.
6 JlucniepcuoHHBIN aHAIN3 CYCIEH3HM.
7 benky Kak Moiau3aeKTPOIHTEHIL.
8 ITponeccel cTpykTypooOpa3oBaHUs B KOJJIOWTHBIX CHCTEMAX.
9 ITpuMeHeHre KoaryJsiiMy B MAIIEBOM TPOMBIIIJIEHHOCTH.

3.3. KonTpoubHbie padoThI
[leas KOHTPONBHOW pPaOOTHI: yIIyOUTh, CUCTEMATHU3HPOBATH U 3aKPEIHTH

TCOPETUYCCKHE 3HAHUS O0YJArOIINXCS; TPOBEPHUTH CTENICHb YCBOCHUS OJTHOW TEMBI HJITH
BOTIPOCA.

I[J'ISI 3aKpPCIIJICHUA HABBIKOB PCHICHHUA 3aaa4d IMO TEMaM pasaciioB AWCHUIIIMHBI
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IPOBOJUTCS ayJAMTOpPHAasT NUChbMEHHAs KOHTpOJIbHas (camocrosiTenabHas) pabdora.
[IpuBoaUTCS MpUMeEp OJTHOTO U3 BAPUAHTOB KOHTPOJIBHON pabOThI MO KaXA0W TEME.

Tema: Tepmoxumus (14 BapraHTOB)
BapuanT 2
1. s nexoropoit peakuuu AH = 100 xJIx/Monb, a A4S" = 40 Jx/(K-monb). Ipu
KaKoM TeMIlepaType YCTaHOBHMTCS paBHOBecue, ecnu AH u AS’ oT TeMmeparypbl He
3aBUCAT?
2. Ucnionb3ys TaOIUYHbBIC 3HAYEHUS CTAaHAAPTHBIX TEIUIOT 00pa30BaHUS BEILIECTB

(AH®gp), paccunTaiite TeruioBor 3pdext (AH% ) cremyromeil XuMIHIeCKON peakIiH:
2CH4(F):C2H2(F)+3H2(F)

Tema: UneanbHble U peajibHble pacTBOPHI (14 BapuaHTOB)
Bapuanrt 1
1. Paccumuraiite ocmotuueckoe nasienue 0,01 M BomHoro pactBopa cyibdara
HaTpus npu temieparype 300 K, ecnu crenens qucconuarnuu Na,SO4 pasna 0,88.
2. laBnenue napa Bojbl mpu 25 °C cocraBnser 3167 [la. Beruncnure nabieHue
napa pactBopa, cogepxamero 90 r rioko3sl B 450 r BOJIBL.

Tema: Xumuueckoe papHoBecue (12 BapuaHTOB)
Bapuanrt 1

1. JHnsa xumuyeckoit peakuuu 2Clyy + 2H2O0¢) = 4HCl ) + Oy, AHy . = 114,38
k/[>k Hanumwre BbIpakeHUs KOHCTAaHT paBHOBecusa K,, K. m Ky um mokaxwure cBs3b
Mexay KoHcTaHTaMu. Ha ocHoBe aHanuza ypaBHeHuil m3zo0apsl u [lnanka-Ban-Jlaapa
IIPUMEHUTEIIBHO K TAHHOM CHUCTEME OIPEICIINTE XapaKTep U3MEHECHUSI TEMIIEPaTyphbl U
JaBJICHUS I CMEILICHUSI PABHOBECUS B CTOPOHY MPOJAYKTOB PEAKIMH.

2. Wcxonmubeie koHueHTpanuu okcuna yriepona (II) wu mapoB Boubl paBHBI U
coctaBisitor 0,03 monb/n. Beruncnure paBHoBecHble KoHIeHTpamu CO, H2O u Hy B
CUCTEME

CO + H0 5 CO; + Hp,
eciau paBHOBecHast koHIieHTpanus CO; okazanack paBHou 0,01 monb/n. Beruucnute
KOHCTaHTY PaBHOBECHSI.

Tema: Ciia0dble U CHIbHBIE 3JIEKTPOJNTHI (14 BapraHTOB)
Bapuanr 1
1. DKBUBajeHTHAs SJIEKTPONPOBOAHOCTE 1,59-107 Monb/I pacTBOpa YKCYCHOM
kuciotel npu 25 °C paBHa 12,77 CMm-cm?Moib L. BerauciuTh KOHCTaHTY AUCCOLMALAN

u pH pacteopa, ecmn A (CH3COO ) = 40,9 Cm-em®momp?; A (HY) = 349,8
Cwm-cm?-monb L.
2. Bcnm ipu 25°C heogzoty = 349,8 Om-eM?-MOtb; Ax(er) = 76,3 Om ™ em?/Monb.

Paccuwnraiite uncio neperoca nonoB HsO" mist Boguoro pacrsopa HCI.

Tema: Axcopoumus (14 BapuaHTOB)
Bapuanr 1
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1. U3 HaGopa aacopOeHTOB (aKTHBHPOBAHHBIN yrojib, cuiaukareib Na,SiOs,
KAaOJIMH) ToA00paTh HAWIY4YIIUA JJI W3BJICYCHUS aHWUJIMHA W3 BOJHOTO PacTBOpA.
OTBeT IOSICHUTE.

2. Ucnonb3ys ypaBHeHue JIeHTMIopa, BBIYUCIUTH BEJIIMUMHY ajcoOpOLMM a30Ta
Ha II€0JIUTE MPU JABJICHUU 2.8-10%, ecu npeaenbpHas ajacopOoius papHa 38,9- 1073 xr/kr,
a xoHcTaHTa pasHa 0,156-102,

Tema: [loBepXHOCTHO-aKTUBHBIE BelecTBa (12 BapuaHTOB)
Bapuanrt 1

1. HaiiTu NOBEpXHOCTHOE HATSIKEHHE pacTBOpa OyTUIOBOTO CIUPTA, UMEIOIIETO
mwiotHocTh 0,9 T/cM®, ecnu m3 cramarmomerpa BeITekaeT 250 kamens pactBopa u 120
Karneab Boabl (IWIOTHOCTH BoAbl 1 r/cm®). IIOBEpXHOCTHOE HATSIKEHUE BOIBI PABHO
72,75-10° H/m.

2. Ompegenure ancopOUUI0 TpPU pPACTBOPEHHMM B BOJAE allETOHA, €CIIU
KOHIICHTpAlUsl aleToHa B BoAe — 29 I/, MOBEPXHOCTHOE HATSIKEHUE pPACTBOpA —
59,4-10° H/m, moBepXHOCTHOE HaTsKeHHE Boabl — 73,49-10° H/m, Temnepatypa 15 °C.

Tema: Iucnepcuble cuctembl. CTpoeHue Mune/uibl (12 BapuaHToB)
Bapuanrt 1
1. Hanummure cxeMy CTpOEHHUS MHIEIUIBI Cyib(hara Oapusi, MOJy4aroIIerocs Ipu
B3aUMOJICHCTBUU XJIOpUJa Oapus ¢ HEKOTOPBIM U30BITKOM CyJb(dara HaTpHs.
2. YKaxwTe, K KaKOMY 3JEKTPOAY IOJDKHBI IBUTAThCS YACTHUIBI THIPOKCHIA
ANIOMUHKA, OOpasylolluecss MNpU TUIPOJIU3E XJopuaa amoMUHUS. [IpuHATH, 4TO
TUAPOJIN3 IPOTEKAET HETIOIHO.

Tema: Koarynasiuus Ko/u1oMIHbIX pacTBopoB (11 BapuaHToB)
Bapuanr 1

1. Kaxkoro anextponuTta - cynbdata HATpus WU HUTPATA KAJIBIHS CIEIYET
n00aBUTH 0OJIbIIIE, YTOOBI MPOU30IIIA KOATYISAIUS TUAPO30Js CyJlb(puIa MBIIIbSIKA,
CTaOUIN3UPOBAHHOTO CEPOBOAOPOIOM?

2.Ilopor Koaryiasuuu HEKOTOPOro 3018 paseH 3,75-102 xr-sks/m3. Kakoii
00BeM pacTBOpa Cynb(paTa HATPUs, KOHIEHTpauus KoToporo pasHa 0,01kr-sks/m>,
HYXKHO B34Th u1sl Koaryasiuu 1,8-10° M3 30ma?

3.4. TecTroBble 3aaHuA

[To muctumummae «®usndeckas W KOJJIOMIHAS XHUMHS» MPEAYCMOTPEHO
MTUCbMEHHOE TECTUPOBAHHE.

[lucbMEeHHOE TECTUPOBAHHME pacCMaTPHUBACTCS KakK pPYOEkKHBIM KOHTPOJIb
YCTICBAEMOCTH U MPOBOJMTCS TOCIIC M3YUCHHS ONPEICICHHOTO pa3jena AUCITUILUIHHEIL.
OO6beM OaHka TECTOBBIX 3aJaHUi: 14 BapuaHTOB 10 7 3aJJaHUM.

Ilpumep mecmosozo 3adanusi.
Qu3uueckan u koanouonas xumus, b-TOII-P/], 2 kypc MOAYIIb 1

Bapuant Ne 1
1. Ilponecc, mpoTekaromuil Mpyu MOCTOSHHOM 00beMe.
A) u3o0apHbIit b) nzorepmuueckuit B) uzoxopusblit I') annabGaTnueckuii
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2. Koncranra paBHoBecus cienytomieit xumudeckor peakun 2NO2 = 2NO + Og:

vol®-[o,]
[vo, 12

Vo, 1%

2[no,] b S
wol*-[o,]

2[nol-[o,]

A) K= 2[no,]

B) K= B) K= I K=

3. Ucnonb3ys 3HaueHusl CTaHAAPTHBIX TEIIOT oOpazoBanus BeuiecTB (AH 6p), paccuuTaiite TemaioBoi
s ekt (AH%p.) caenyromieit XuMU4eCcKOn peaxiiu:

2Mg +CO2=2MgO +C
AH%p(CO2) =-393,51 k/Ix/mMoiib AH®p(MgO) =-601,49 x]I>x/MOb

A) -809,47 xJTx B) 809,47 x/Ix B) -207,98 ]Ik T) 207,98 x/Ix

4. JlaBnenue mapa Bozsl pu 25 °C cocrapinser 3167 Ila. JlaBnenue mapa pactBopa, coaepxaiiero 90 r
r1r0K03bl B 450 T BOJIbI, paBHO:

A) 62,1 Tla b) 3105 I1a B) 310,5I1a I 6211la

5. 2 monp azora, Haxomsmerocs npu 0 °C wm maBineHmm 1 amm, W300apHO PACHIMPSIOTCS IO

JBYKPAaTHOTO yBeJIU4eHUs o0beMa. PaccunrtaTth pabory.

A) - 546 JTx B) — 4539 JTx B) - 2674 Jix T) — 2000 JTx

6. Kak n3MeHuTCs CKOpOCTh XUMHUYECKOM peakuuu npu u3meHeHuu temmneparypsl ¢ 40 °C no 10 °C,

€CIIi TeMIepaTypHbIi KO3 GUIMEHT 3TOH peakuuu paBeH 2,17

A) ymenpmmtes B 9,3 B) yBenmmuutcs B 9,3 B) ymenpmutcss B3 ') yBenmmuutces B 2,1
pasza pasa pasa pasa

3.5. CuTyaumoHHbIe 3324

[lo nucuuminHe «®Pu3znueckas MW KOJUIOWAHAS XUMHUS» TPETYCMOTPEHO
MPOBEJICHUE CUTYAIIMOHHBIX 3a/1ad.

CutyallMOHHBIE 3a7a4d PACCMATPUBAIOTCA KaK KOHTPOJIb YCIIEBAEMOCTU U
MPOBOAUTCS TIOCJIE€ M3YYEHUsI OMNpPEACTICHHBIX TeM IUCHUIUIMHBL. OO0beM OaHKa
CUTYAIIMOHHBIX 33/1a4: Ha Kaxayto Temy no 10 3amay.

Ilpumepwr cumyayuonusix 3a0au.

e Tema «MpeanbHble U peasibHBIE PACTBOPBI»

MHorue w3 Bac 3HAKOT, 4YTO B COCTaB JKUJAKOCTEW, IPEIOTBPAIIAIOIIUX
3aMep3aHue BOJIbI B PaiuaToOpe — aHTU(PPU30B — BXOASAT MHOTOATOMHBIE CITUPTHI, YaIle
BCETO ATUJIEHINIMKOIb. Paccuurtaiite ckoinpbko rpamMm stwiieHriaukons CoHa(OH);
HeoOxonumo pacTBoputh B 500 r Bogsl (KHz0 = 1,86 rpam-Kr/Momib) A MOJIy4EHUS
pactBopa, 3amep3aroniero mpu -37,2 °C.

e Tema «KuHeTnka XMMHUUYECKUX PEAKIIUIN

B3aumoneiicteue NO co CBOOOJHBIM KHUCIOPOJOM MPUBOAUT K OOpa3OBaHUIO

BBICOKOTOKCHYHOTO auokcuaa azora NO,, xoTs sTa peakuuss B (HHU3UOJIOTHUSCKHUX
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YCIOBUSIX TMPOTEKAeT MEIJICHHO W Tpu Hu3kux KoHreHtpamusx NO He wurpaer
CYIIECTBEHHOW POJHM B TOKCHYECKOM IMOBPEKICHUH KJIETOK, HO, OJHAKO MMAaTOTEHHBIC
3¢ (}exThl pe3ko BO3pacTaloT MpU ero runeprnpoaykuuu. OnpeneauTe, BO CKOIbKO pa3
BO3pacTaeT CKOpoCTh B3ammoaeicTBus okcuaa azora (II) ¢ kucmopomgom 2NO + O, =
2NO; npu yBenTnYeHUH JABICHHUS B CMECH UCXOJHBIX Ta30B B JIBa pa3a.

e Tema «MHUKpPOTETEPOrEHHBIE CUCTEMBD»

JloGaBisis B JAMCIEPCHYIO CHUCTEMY TOT WJIM HWHOW TUI cTabuiM3aTopa
(3MysibraTopa), MOXHO 3aAaTh THUIl 3MYyJbcHU. Kakoro tuna odpasyercst IMyJIbCHs U3
BOABI M OJIMBKOBOI'O Macjia IPU MCIOJB30BAHUM B KAa4ECTBE IMYJIbraTopa SUYHOIO
oenka?

e Tema «PactBopsl BMCy»

MounekyinsipHas Mmacca - BayKHas XapaKTEPHUCTHKA BCAKOT'O
BBICOKOMOJIEKYJIIPHOTO COEIMHEHHUS, 00YCIOBIMBAIOIIAsl BCE OCHOBHBIE €r0 CBOICTBA.
ITockonbky B mporecce mnonydeHus BMC o00pa3yrorcss cMecu MOJUMEpPOB C
pa3IMYHBIMHA JUIMHAMM LENEH, a, CIENOBATENbHO, M C PAa3NIMYHOU MOJIEKYJSIPHOU
Maccol (CMecu MOJIMMEPrOMOJIOTOB), MPUXOAUTCS TOBOPUTH O HEKOTOPOW CpeaHeH
MOJIEKYJIIpHOM Macce. [ ompeneneHuss MoJieKyJisipHor Maccel BMC nmpuMeHHMBI
BUCKO3UMETPUUECKUIA MeToN U Ap. PaccunTtaiiTe MOJEKYIApHYIO Maccy o0pasia, eciu

YPaBHCHHUC JIA paCTBOPA IMOJIUCTUPOJIA B TOJIYOJIC HMCCT CJ'IGIIYIOHH/H)'I BUJI;
[#] = 0,105 = 1,7-10°- M05°

3.6. JIlabopaTopHasi padoTa

JlaGoparopHas pabGora HampaBjicHa Ha YIIyOJeHHE M 3aKperyieHHe 3HaHHM,
MPAKTUYECKUX HABBIKOB, OBJIAJICHUE COBPEMEHHOM METOJAUKOW M  TEXHUKOH
OKCIIEPUMEHTa B  COOTBETCTBMU C  KBaJIM(UKAIMOHHOM  XapaKTEPUCTUKOU
00yyJaroIerocs.

llepeuenv mem nabopamopmwix pabom:

1. OmnpeneneHne TEMIOBON MOCTOSHHOW KAJIOPUMETPA MO TEILIOTE PaCTBOPEHHUS
BELIECTBA.

2. OmnpeneneHne TEMIOThl pACTBOPEHUS XOPOIIO paCTBOPUMOIL COJIH.

3. BzaumHas pacTBOPUMOCTbH JKUJKOCTEH B JIByXKOMITOHEHTHOW cucTeme (heHOJ-
BOJIA.
Onpenenenne pH pacTBOpa NOTEHIMOMETPUYECKUM METOIOM.
AncopO1tus U3 pacTBOPOB HA TBEPJBIX afCOPOCHTAX.
[ToBEpXHOCTHOE HATSHKEHUE KUAKOCTEM.
CnocoObl OJTy4eHHSI K OYMCTKU KOJUIOUIHBIX PACTBOPOB.
OnpeneneHre KOHLIEHTPALUU 30J1€i (POTOKOJIOPUMETPUUECKUM METOOM.
DNEeKTPOIUTHAS KOATYJISLMS 30J1€H.

10 [TonydeHne yCcTOWYMBBIX SMYJIBCUI U TIEH.

11. Onpenenenue Bs3kocTu pactBopoB BMC.

12. I'enu u ux cBoictBa. Onpezaenenue crenenu Hadyxanus BMC.

JlaGopatopHble pabOThl BBIMOJHSAIOTCS B COOTBETCTBUU C MeETOIMYECKUMHU
YKa3aHUSAMH O BBITIOJHEHHUIO JTAOOpaTOpHbIX padoT mo auciuruinHe «dusmnueckas u
KOJUIOUHASL XUMUSD.

“390.\‘9’9":'>
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3.7. Py0OesxHblil KOHTPOJIb
PyGexHbIil (MOIYJIbHBINA, TEMAaTHUYECKUN) KOHTPOJIb — 3TO KOHTPOJIb 3HAHUM

oOyJaromuxcs mocjiae U3y4eHHs JIOTHUECKH 3aBEPIICHHONW YacTH y4eOHOM mporpammbl
JUCLUTUIUHBI.

Bomnpocsl pyoesxknoro kourpoJis Ne 1

Bonpocsi, paccmampusaemvie Ha ayOumopHuIX 3aHAMUSX

1. OcHoBHBIE MOHATHS XUMUYECKON TEPMOJIMHAMHUKH. Tumnst
TEPMOJIMHAMUYECKUX cucTeM. [lapameTpbl COCTOSIHUSA 3aBUCUMBbIE U HE3aBHUCHMBIE.
Tuns TEPMOJIMHAMHYECKUX MIPOLIECCOB (ob6patumsbie, HeoOpaTuMebIe,

CaMOTMPOU3BOJIbHBIE, HECAMOIIPOU3BOJILHBIE).

2. BHyTpeHHss sHeprus cucrtembl. Temnora u paborta kak (opMbl Iepenadu
BHYTPEHHEUN Y)HEPTUH.

3. CymuocTts U GopmynupoBky | Havyanma TepMOAMHAMHKH. PacueT TeroTsl u
paboThI B IpOLIECCaX Pa3IMYHBIX TUIIOB.

4. TennoeMKOCTh  TEPMOAMHAMUYECKONM  cHCTeMbl.  TelmnoeMKOoCTh  Mpu
MIOCTOSIHHOM JIaBJI€HUM U o0beme. Pacuer TemioTsl M300apHOTO M H30XOPHOTO
MIPOLIECCOB.

5. 3akoH ['ecca u cnenctBus u3 Hero. Pacder TemnoBbIX 3()(HEKTOB XMMHUECKUX
peakuuil 1 PU3NKO-XUMUYECKUX MTPOLIECCOB.

6. 3aBucHUMOCTh TEIUIOBOTO 3P (}eKTa XUMUYECKOW peakUuud OT TeMIEepaTyphl.
3akon Kupxroda B quddepeHimanbHoi 1 UHTETpaIbHON (hopMme.

7. IloHsiTe SHTPONMUU. DHTPONUS KaK KPUTEPUH CaMOINPOU3BOJILHOTO TEUEHUS
porecca B U30JMPOBAHHBIX CUCTEMAX.

8. ®opmynupoBku |l Hauana TtepmommHamuku. PacyeT M3MEHEHHs HTPONUU B
mpoieccax pasiMyHbix TUnoB. OObenuHeHHoe ypaBHenue | wu |l Hauvama
TEPMOJIUHAMHUKHU.

9. CBobomnas sneprus ['m66ca u ['eapmronbua. HampaBneHHOCTh MPOIECCOB B
3aKPBITHIX CUCTEMAX.

10. OrpannveHHass pPacTBOPUMOCTh. B3amMmHas pacTBOPUMOCTH KHUIKOCTEH B
JIBYXKOMIIOHEHTHOM CHUCTEME.

11. UneanvHble U peaiabHbie pacTBOPHI. [1epBriit 3akon Pays.

12. TemnepaTypa 3amep3aHusi W KWUMEHHS pacTBOpoB. Kpuockomus wu
70yIMOCKONUS KaK METO/IbI OIPEIeICHHS] MOJIEKYIIPHONH MacChl BEIIECTBA.

13. Ocmotuueckoe maBnenue. 3akoH Baut-I'odda. M3oToHMueckue pacTBOpPEHI.
N3otonnyeckuii ko puimeHT.

14. Tunbsl KOHCTAaHT pPaBHOBECHUS AJISl pEaKkUUid MEXAy HJCalbHBIMU Ta3zaMu U
CBSI3b MEXKIY HUMH.

15. YpaBHEeHHE H30TEpPMbl XUMHUYECKOM peakuuu. TepMoAMHAMHYECKask TEOpHs
XUMHUYECKOTO cpojcTBa. CBsA3b KOHCTAHThl PAaBHOBECHS C W3MEHEHHEM H300apHO-
U30TEPMHUYECKOr0 MOTEHIINAIIA PEAKIIUH.

16. YpaBHeHust u300apbl U U30XOPbl XUMHUYECKOW peakuuu. BiusHue naBiaeHus
Ha KOHCTaHTY XUMHUYECKOTO PAaBHOBECHSI.

16



17. OcHOBHBIE TIOHATHA XUMUYECKON KHMHETHKH: CKOPOCTh pPEeaKlUi U KOHCTAaHTa
CKOpOCTH, UX (PU3HUECKUI CMBICT U (aKTOPHI, ONpeAeIomre X Bennyuny. Ilopsmok
Y MOJIEKYJIIPHOCTh PEaKIuu.

18. ®opmanbHas KUHETHKA. YpaBHEHHS PEaKIMii MEpPBOrO U BTOPOrO MOPSIKA.
Bpewmst nonynpeBpamieHus.

19. 3aBUCUMOCTH CKOPOCTH XMMUYECKON PeaKklUu OT TeMIepaTypbl. 3akoH BaHT-
['odda u ypaBHenue Appernyca. DHeprusi akTUBAIUH.

20. Teopus  snmekTponuTHueckod  nuccounanuu. CuibHble U cladble
ANeKTpoNuThl. CBA3b KOHCTAaHTHl M CTENEHU JUCCOLMALMU. 3aKOH pPa3BeACHUS
OcTtBasba.

21. DneKTpONpOBOIHOCTh  3JCKTPOJMTOB.  YJeldbHass MW SKBUBAJCHTHas
AJIEKTPOIIPOBOIHOCTE. [IepeHoCc HOHOB U yKclia epeHoca.

Bonpocul ona camocmosmenbHo2o uzyuenus

1. TlpuHIMI KaIOPUMETPUUYECKUX U3MEPEHUIL.

2. TemnoBas NOCTOSIHHAs KaJOpUMETpa, €€ (U3NYECKH CMBICI U METOJbI
OIIPE/ICIICHHUS.

3. CraTucTHyYeCcKOE TOJIKOBAaHHE SHTPOIMH U BTOPOT0 Hauajaa TEPMOJUHAMUKH.

4. 3aBUCUMOCTb  CTENEHUM JUCCOLMALMU OT  TEMIIEpaTypbl, MPUPOIbI
ANEKTPOJIUTA, €r0 KOHIEHTPALNH, TPUCYTCTBHUS OJJHOMMEHHBIX HOHOB.

5. Bydepnbie pacTBOpHI.

Bonpocsl py0e:kHOro KOHTpoJIst Ne 2

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUSX

1. Poct ynenpHOM MOBEPXHOCTH C YMEHBIIICHUEM Pa3MEPOB YaCTHUIL TUCIICPCHOMN
¢a3bl. CBoOOIHAS TOBEepXHOCTHAs dHeprus. Kiaccudukaiys moBepXHOCTHBIX SIBJICHUM.

2. Ilonstus ancopOuuu, ancopOeHT, ancopbar, aecopOums. AncopOrus Ha
TJIaJIKKX TTOBEPXHOCTSX U MOPUCTHIX aJICOPOEHTAX.

3. AncopOmuss Ha TBepAbX ancopOeHTax. dusmyeckas U XUMHYECKas
aacopOus. AxcopOius Ha rpaHuIle “TBepaoe Teno — ra3”. YpaBHenue OpeitHamxa.

4. AncopOrius Ha TpaHHIle “TBEpJIOE TEJO - pacTBop”’. Mexanusm, 0COOEHHOCTH,
puMepbl. Buibl n3orepm.

5. daxkTopsl, BIUSIONMINE HA aCOPOIHIO U3 PACTBOPOB.

6. AncopOrus 3aeKTpoanuToB. KaTHOHHWTHI, aHHOHUTHL. MeXaHu3M anacopOIun
AJIEKTPOJIUTOB.

7. KanunnspnHas agcopOuus.

8. IloHsTHe TOBEPXHOCTHOTO HAaTHKCHHSA. DakTOpbl, BIMAIONIAEC HA
MTOBEPXHOCTHOE HATSHKCHHUE.

9. TlomepxnoctHo-akTuBHbIE BemectBa (ITAB). Mexanmsm ux JeHCTBUA.
Knaccudukanus [TAB. Tlpumepsr. AncopOiust Ha TpaHutie “*KUIKOCTh - rasz”’. [IpaBuno
Tpay0e, ypaBuenue IlIumxkosckoro. M3orepma ['106ca.

10. Mexdaznoe moBepxHOCTHOE HaTsDKeHUe. Koresus u aaresusi.

11. YcnoBuss pacTekaHus JKUJIKOCTH 10 moBepxHocTh. KpaeBoit  yron
cmaunBanud. ['mapodoOHbIe 1 THAPOPHIEHBIE TOBEPXHOCTH.
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Bonpocwvi ona camocmosamenvrozo usyuenus
1. OOMeHHas agcopOILus ANEKTPOIUTOB. [Iprumepsl, MpuMeHEHHE.
2. Teopuu agcopOium.
3. CtajarMOMeTpUYECKOE  OINpeIeSICHHEe TOBEPXHOCTHOTO HaTSODKEHUS
JKUIIKOCTEM.
4, Kakye CUCTeMbl Ha3bIBAOTCS MOTYKOJUTOUTHBIMU ?
5. Uto Takoe contobunmzanus? Mexanusm, IpUMEHEHHE.

Bomnpocel pydexHoro kourpoJisi Ne 3

Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1. Yto Ha3pIBaeTCs JAWCIEPCHON cucTteMol, (aszoit, cpemoit? Ilpumepsr.
Krnaccudukanus AUCTIEPCHBIX CHUCTEM IO CTENEHU JUCIEPCHOCTH U arperaTHOMY
COCTOSIHUIO (ha3bl U CPEIbI.

2. CriocoOBbl MOIy4EeHUS JUCTIEPCHBIX CUCTEM.

3. CnocoObl  OUMCTKH  JMUCIEPCHBIX  cUCTeM. Jluanmu3, 3ieKTpoAuanus,
yIbTpaduIbTpaIus.

4. YcaoBus o00pa3oBaHUS KOJUIOMJHBIX cucTeM. OCOOEHHOCTH KOJIJIOWTHOTO
cocTtossHUs. CTpoeHUe KOJUIOUAHOW YaCTULBL. 3apsii TPAHYJIbl U MUALIEIUIBL.

5. DeKkTpuyecKhe CBOMCTBA KOJUIOMJOB: 3JIEKTpodope3, 3IEKTPOOCMOC,
MOTEHIMAN TPOTEKAHUS U OCETAHMS.

6. DKcrnepuMeHTaIbHOE OTpeesieHNe 3HaKa 3apsiaa KOJUIOUIHBIX YaCTHII.

7. Ontudeckue CBONCTBA KOJUIOMJHBIX pacTBOpoB. PacceuBaHue cBeTa
KOJUIOMJaMHu, onajiecueHuus. 3akoH Penes. Dddext Tunmans.

8. Tlormomenne cBeTa KoJuIoWIaMu, 3aKoH byrepa-JlambGepTa-bepa.

9. Kunerndeckas U arperaTuBHasi yCTOWYMBOCTH KOJUIOMIHBIX PACTBOPOB.

10. TlonsiTie koarymsiuu. OnekTponuTHas Koaryisuusa. [Ipasuno Illymbie-
lapau. Ilopor koarynsuuu.

11. MexaHu3m KOaryysiiiuu  (HEUTpaIU3allMOHHBIA W KOHIEHTPAI[MOHHBIN).
[Ipumepsl.

12. 3amuTa KOJJIOMIOB OT Koaryisiuuu. KonudecTBeHHas OIEHKa 3allluTHBIX
CBOMCTB Pa3jIU4HbIX BEIIECCTB.

13. Cycnensuu. [Ipumepsl, kaaccuduraius criocoObl MOTyISHHS.

14. CriocoObl noay4YeHUs yCTOMUMBBIX cycrieH3uil. [Ilpumeprl cTabunuzaTopos.

15. OMynbcuu: onpeaenenue, Kiaccuukanus, IpuMepsbl.

16. Tunsl smynbcuii. Kak onpenenuTs THI 3MYIbCUU IKCIIEPUMEHTATBHO?

17. Tumnbl SMyJIbraToOpoB, MEXAHU3M CTAOMIIU3AIUU IMYJIbCUN.

18. MuBepcust aMyabCUil.

19. XapakrepucTka MeHBI: MOJYy4YeHHE, CTpoeHHe, npumepbl. lIpuMmenenue
IICHBI.

20. Crabunuzaropsl (1eHooOpa3oBarenn) pa3audHbIX IeH. KoinuecTBeHHbIE
XapaKTEPUCTHUKU MEeHbI (KPAaTHOCTh, YCTOMYUBOCTD, BSI3KOCTB).

21. A»po3zonu: onpeniereHue, moaydeHnue, IpuMephl.

22. CpoiicTBa  a’po3oyieii:  cBeTopaccesHue, Tepmodopes,  dorodopes,
3JICKTPUYECKUE CBOWCTBA.
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23. Onpenenenue, npumepbl, kiaccudukanus BMC (BBICOKOMOJICKYISIPHBIX
COCIMHEHUN).

24. CxoactBo u paznuure pactBopoB BMC ¢ ruapodhoOHbIMU KOJUIOUAMHU.

25. Dnektpuyeckue cBoricta pactBopoB BMC. N303ekTpuyeckas Touka.

26. AnomanbHas Ba3kocTh pactBopoB BMC. 3akon HeroToHa.

27. 3aBUCUMOCTh BSI3KOCTH OT TEMIIEpaTypbl, JaBJIEHUS, KOHIEHTpauuu, pH
CpEIb.

28. T'enu u crynnu. Daktopsl rene- u cTyaHeoOpa3zoBaHus. MexaHusm rene- u
CTyIHEOOpa30BaHUA.

29. CpoiictBa reneid u cryaHei. CrapeHHe KOJUIOMAHBIX CHUCTeM. SIBieHUs
CHHEpPE3NCa U TUKCOTpONuHU. Vcrionp30BaHue rene u CTyIHEM.

BOI’IpOCbl 07151 CAMOCMOSIMENIbHO20 U3y4erHusl

1. Oxkpacka komutousoB. [lomuxpomusi.
2. CBoiicTBa pa3IMYHBIX SMYJIbraTopoB, koddduruent I'JIb.

3. Bucko3zumerpuss — MeETOA ONpeIeNieHUsT BA3KOCTH PaCTBOPOB. 3aKOH
[Tyazeiins.

4. HaOyxanue u pactBopenue BMC u posib 3TUX MPOILIECCOB I TEXHOJIOTUU
OTPACIIH.

5. uddyszus u ocmoc B pactBopax BMC.

3.8. IIpomesxyTOUHasi aTTeCTALUS

B cooTBeTcTBUM C Y4eOHBIM IIJIAHOM IO HampasieHH0 noarotoBku 19.03.04
TexHonoruss  NPOAYKUMM W OpPraHuM3anus  OOILIECTBEHHOTO  MHUTAHUS  BUJ
MIPOMEKYTOUHOM aTTeCTallMU — 3a4eT.

[lenp MpoOMEXYyTOUHOM aTTecTalluu OOYy4YaroIIUXCsl SIBISIETCA KOMIUIEKCHAs U
OOBEKTHMBHAsl OLIEHKAa KayecTBa YCBOEHUS HMMH TEOPETHUYECKHX 3HAHWM, yMEHHus
CUHTE3UPOBATH ITOJTYUYEHHBIE 3HAHUS U IPUMEHATh UX K PELICHUIO IPAKTUYECKUX 3a]1a4
IpU OCBOEHUM OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl BBICIIET0 OOpa3oBaHMs 3a
OIPEICIICHHBIN TTEPUO.

TemaTHnka BOIIPOCOB, BLIHOCUMbIX Ha 3a4€T

1. OcHOBHBIE MIOHATUSA XUMHAYECKOU TEPMOJIUHAMHUKH. Tunbr
TEPMOJUHAMHMYECKUX cuUCTeM. [lapameTpsl COCTOSHHS 3aBUCUMBIE W HE3aBHUCHUMBIE.
Turnbl TEPMOJIMHAMUYECKUX MPOLIECCOB (oOpaTumsble, HEOOpaTUMBbIE,

CaMOIMPOU3BOJIbHBIE, HECAMOIIPOU3BOJIBHBIE).

2. BHyTpeHHsst sHeprusi cucteMbl. Temiorta u paboTa kak (OpMBI Iepenadu
BHYTPEHHEU DHEPTUMU.

3. Cymtaocth U (popmynupoBku | Hadana tepmMoauHamuiku. Pacuer TemnoTel u
paboTHI B TIpOIeccax pa3InuHbIX TUTIOB.

4. TemnoeMKOCTh  TEPMOAMHAMHYECKOM  CUCTEeMbl.  TemiIoeMKoCTh  MpuU
MOCTOSITHHOM JIaBJICHHMH W o00beme. PacueT TemnoTsl W300apHOTO U H30XOPHOTO
ITPOLIECCOB.

5. 3akon I'ecca u cnencTBus u3 Hero. Pacyer TemioBbIX 3PHEKTOB XUMUYECKUX
peakiuii 1 GU3NKO-XUMHUYECKHUX MPOIIECCOB.
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6. 3aBUCUMOCTD TeIIOBOTO 3 deKkTa peakiuu oT TemnepaTypsl. 3akoH Kupxroda
B nuddepeHnanibHON U UHTETpalibHOU (hopMe.

7. I[lonsatue suTponuu. CTaTUCTUYECKOE TOJIKOBAHUE DHTPONHUHU. DHTPOIHUS Kak
KPUTEPHIl CAaMOTIPON3BOIBLHOTO TEUSHUSI MPOIIECCa B U30JIMPOBAHHBIX CUCTEMAX.

8. ®opmynupoBku |l Havyana TepMOJUHAMUKH, €M0 CTATUCTUYECKOE TOJIKOBAHUE.
Pacuer wu3MeHEHUsT SHTpPONHMH B TMpoOIEccCaX pa3IMuHbIX THUNOB. OObelIUHEHHOE
ypaBHenue | u |l Hauana TepMoAMHAMUKH.

9. CBoboanas sueprus ['m66ca u I'enpmronbua. HampaBneHHOCTh MPOIECCOB B
3aKPBITHIX CHUCTEMaX.

10. OrpannveHHass pacTBOPUMOCTh. B3amMmHasi pacTBOPUMOCTH KHUIKOCTEH B
JIBYXKOMITOHEHTHOM CHCTEME.

11. UneanvHble U peanbHble pacTBOPLL. 11epBrIii 3akoH Payis.

12. Temnepatypa 3amep3aHusi M KWUIEHHUA pacTBOpoB. Kpuockomus u
A0YIMOCKONHS KaK METO/IbI OTIPEICIICHNsI MOJIEKYJISIPHOM MacChl BEIIECTBA.

13. Ocmotuueckoe aasinenue. 3akoH Baut-I'odda. M3oToHMUueckue pacTBOpPHI.
N3oronnyeckuit kKo PUieHT.

14. Tunbl KOHCTAaHT PABHOBECUsS ISl PEAKIM MEXIy HJIeabHBIMU ra3aMu |
CBSI3b MEXIY HUMHU.

15. YpaBHeHHE H30TEPMbl XUMUYECKON peakiuu. TepMoJUHAMUYECKas TEOpHs
XUMUYECKOTO cpojicTBa. CBs3bh KOHCTAHTHI PAaBHOBECHS C HW3MEHEHHEM H300apHO-
M30TEPMUYCCKOTO TTOTCHITHAIA PEAKITHH.

16. YpaBaenust n300apsl U M30XOpPHl XUMUYECKOW peakimu. BriusHue naBieHUs
Ha KOHCTAHTYy XUMHYECKOTO PAaBHOBECHSI.

17. OcHOBHBIC TIOHATHS XUMHUYECKON KUHETUKH: CKOPOCTh PEaKIMKM U KOHCTaHTa
CKOPOCTH, X (PU3MUECKHUI CMBICHT U (PaKTOPHI, onpenestomue nx Benrnauny. [Topsmgok
¥ MOJICKYJIIPHOCTh PEaKITHH.

18. ®opmasibHasi KMHETUKA. YPaBHEHHUS PEaKlUil MEePBOTO U BTOPOTO TMOPSAJIKA.
Bpewms nonynpespatueHus.

19. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM Peakiluy OT TeMIlepaTyphl. 3akoH BaHT-
I'odda u ypaBueHue Appenunyca. JHEprusi akTUBAIIUH.

20. Teopust  snexTponuTudecko  muccoruanuu. CunbHbie W crialObie
ANMEeKTPONuThl. CBS3b KOHCTAHTHI W CTETMEHW JUCCOIMAIMU. 3aKOH pa3BEACHUS
OcTBajpaa.

21. DACKTPONPOBOAHOCTh  JJIEKTPOJIUTOB.  YJIeiabHas W DKBUBAJICHTHAs
AIIEKTPOTPOBOIHOCTH. [IepeHoC MOHOB M YnCIIa epeHoca.

22. PoCT yJiepHOM TTOBEPXHOCTH C YMECHBIIICHHEM Pa3MEpPOB YaCTHII UCTICPCHOU
¢a3pl. CBOOOIHAS MOBEPXHOCTHAS dHeprus. Kimaccudukamnus mOBEpXHOCTHBIX SBJICHUH.

23. [lonartus axcopOiuu, aacopOeHT, ajacopOar, aecopOums. AjcopOuus Ha
TJIAJIKKX TTOBEPXHOCTSX M TIOPUCTHIX acOpOeHTaX.

24. Ancopbrust Ha  TBepAbIX ancopOeHTax. dusmdeckas M XUMHYSCKas
aacopOus. AxcopOrus Ha TpaHuIle “TBepaoe Teno — ra3”. YpaBHenue OpeitHamxa.

25. AncopOmus Ha rpaHUIIe “TBEPIOE TEJIO - pacTBOP’’. MexaHu3M, 0OCOOCHHOCTH,
npumepsl. Bunbsl nzorepm.

26. ®akTOopHI, BIUSIOIINE HA aCOPOIIHMIO U3 PAaCTBOPOB.

27. AncopOmust 37eKTpoauToB. KaTHOHHUTHI, aHMOHUTHL. MeXaHu3M aJcopOoruu
AJIEKTPOJIUTOB.
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28. O0MeHHas ajacopOLus JIeKTPoauToB. [Ipumepsl, MpuMeHEHHE.

29. KanumisipHast agcopOuus.

30. IlonsiTie  MOBEPXHOCTHOTO  HaTsKEHUs.  DakTopbl, BIUSIONIME  Ha
MOBEPXHOCTHOE HATSXKEHUE.

31. [loBepxHocTHO-akTHBHBIE BemiecTBa (IIAB). Mexanusm ux JIeWCTBUS.
Knaccuduxanus [TAB. [Ipumepsl. AxcopOriys Ha rpaHulie ““KHAKOCTh - Ta3”. [IpaBuio
Tpay0e, ypaBHenue LlInmkosckoro. M3orepma I'nb6ca.

32. MexdaszHoe moBEepXHOCTHOE HaTsokeHue. Koresus u aaresusi.

33. YcnoBust pacTekaHusl KHAKOCTH 1O TOBepXHOCTH. KpaeBoil yron
cmaunBanus. ['uapodobHbie 1 THAPOPUIbHBIE TOBEPXHOCTH.

34.Yto wHa3pIBaeTCA AWCHEPCHON cucTtemoi, (aszoit, cpemoit? Ilpumepsr.
Krnaccudukanus IUCIEPCHBIX CHCTEM IO CTENEHU UCIEPCHOCTH U arperaTHOMY
COCTOSTHUIO (ha3bl U CpeJIbl.

35. CriocoObI MOTyYeHUsI TUCTIEPCHBIX CUCTEM.

36. CiocoObl  OYMCTKM JMCIEPCHBIX  cuUcTeM. Jluamus, 3ieKTpoAuanus,
yJIbTpaduIbTpaIus.

37. YcnoBust 00pa3oBaHUsl KOJUIOMAHBIX cucTeM. OCOOEHHOCTH KOJUIOMIHOTO
coctosiust. CTpoeHue KOJUIOUTHOM YaCTHUIIbI. 3apsi TpaHysIbl U MUIICILIBI.

38. DnekTpuyeckue CBOMCTBA KOJUIOWIOB: 3JIEKTPOdOpe3, 3IEKTPOOCMOC,
MOTEHIUAN MPOTEKAHUS U OCEIAHMUS.

39. DKcnepuMeHTaIbHOE ONpeeNieHUe 3HaKa 3apsiaa KOJUIOUAHBIX YaCTHII.

40. OnTiyecKkue CBOWCTBA KOJUIOMJIHBIX pacTBOpoB. PaccemBanue cBera
KOJIJIOWAaMu, onanecteHus. 3akoHn Penes. Dpdext Tunans.

41. Ilornomenne cBeTa KoJulouaamu, 3akoH byrepa-Jlambepra-bepa. Yem
onpenensaercs okpacka komionaos? [lomuxpomus.

42. KuneTndeckas M arperaTuBHasi yCTOWYMBOCTD KOJUIOMIHBIX PACTBOPOB.

43. Tlonsitue Koarymsauuu. OnekTpoiuTHas koaryssius. [lpaBunmo [lynbiie-
lapau. Ilopor koarynsuuu.

44, MexaHu3M Koaryiasinud (HEHUTpalu3allMOHHBIH ¥ KOHIIEHTPAIIMOHHBIN).
[Ipumepsl.

45. 3amuTra KOUIOMAOB OT Koarynusiuu. KomudecTBeHHass OIEHKA 3alUTHBIX
CBOMCTB Pa3jU4HbBIX BEIICCTB.

46. Cycnensuu. [Ipumepsl, Kiraccupukamus CriocoObl MOTyICHHS.

47. CiocoObl MOJIy4eHHs] YCTOMYMBBIX cycrnieH3ui. [Ipumepsl cTabuin3aTopos.

48. DOmynbcuu: onpeaeneHne, KiacCuuKanus, IpUMeEpHI.

49. Tumb! smynbenii. Kak onpenenuTs TUI SOMYIbCHH SKCTIEPUMEHTAITEHO?

50. Tunbsl >3MyNbraTopoB, MeEXaHU3M cTabuiau3auuud sMmylbceuil. CBoiicTBa
Pa3IMYHBIX AMYIbraTopoB, Ko3pduuuent ['JIb.

51. uBepcust sMyIbCU.

52. XapakTepucTUKa TIEHBI: TOJy4YeHUE, CTPOCHHE, NpuMephl. [IpumeHeHue
TICHBI.

53. Crabunu3zaropbl (meHOOOpa3oBaTeNN) pa3IUYHBIX TeH. KoinuecTBeHHbIE
XapaKTePUCTHUKU MEHbI (KPaTHOCTh, YCTOMYUBOCTD, BSI3KOCTB).

54. Tlenoracurenu: ompeneiacHUe, MEXaHU3M JCHCTBUA, Kiaccuukaims,
MIPUMEPHI.

55. A3po3oau: onpeeneHue, moxy4eHue, MpuMephl.
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56. CpoiicTBa  a’posoiieil:  cBeTopaccessHue, Ttepmodopes,  dorodopes,
ANEKTPUUECKUE CBOICTBA.

57. Onpenenenue, mnpuMmepbl, kiaccudukamus BMC (BBICOKOMOJICKYISIPHBIX
COCTMHEHUN).

58. CxonctBo u paznuune pactBopoB BMC ¢ ruapodhoOHbIMU KOJUIOUIAMH.

59. Dnexrpuueckue coiictBa pactBopoB BMC. M30anexTpuueckas Touka.

60. PactBopumocth u HaOyxanne BMC. Cramguum HaOyxanms. Temrora u
JaBJIeHUE HAOyXaHUSI.

61. AHomanbHas BsI3KOCTh pacTBOpoB BMC. 3akon HrioToHa.

62. 3aBUCUMOCTh BSI3KOCTH OT TEMIIEpaTypbl, JaBJICHUS, KOHIIeHTpanuu, pH
CpEIb.

63. 'enu u crynuu. PakTopsl rese- U cTynHeoOpazoBaHus. MexaHus3M rene- u
CTyIHEOOpa30BaHUA.

64. CpoiictBa renmeii u cryaHei. CrapeHue KOJJIOMAHBIX CHCTEM. SIBIeHUS
CUHEpe3uca U TUKCOTponuu. Mcronb3oBaHue refieil U CTyTHEH.

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionue Nnpoueaypbl OeHUBAHUS 3HAHUI,
YMeHM i, HABBIKOB M (MJIM) ONbITA AeSATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUPOBaAHUSA KOMIIETEHIIUI

4.1 IIpouenypsl OLleHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONbITA AeATeJIbHOCTH

Kontponbs pesynbraTtoB 00yudeHHs, OTalloB W ypOBHA (popMupoBaHUs
KOMITETeHIIMN mo aucturiuinae «dusudeckas M KOJUIOUIHAS XUMHUSD OCYIIECTBIISIETCS
4yepe3 MPOBEJCHUE BXOTHOTO, TEKYIIET0, pyOeKHBIX, BBIXOAHOTO KOHTPOJICH U KOHTPOJIS
CaMOCTOSTEIBHOM PabOoTHI.

@DopMBI TEKYIIEr0, MPOMEKYTOUHOTO U HMTOTOBOTO KOHTPOJII U KOHTPOJIbHBIE
3a/laHusl JUTsl TEKYIIEro KOHTPOJsl pa3padaThiBatoTCs Kapeapoi, ucxoas u3 crenuduxu
JTUCITUTUIMHBI, ¥ YTBEP)KIAIOTCS HA 3aCeIaHNH KadeIphl.

4.2. Kputepuu ouleHKH 3HAHUI, YMEHHU, HABBIKOB U (MJIM) ONbITA AESATEJbHOCTH,
XapaKTepu3yIOLIHUX dTanbl (pOPMHUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBbI

Onucanve MIKadbl OIECHWBAHHS JOCTIKCHHS] KOMIIETCHIIMM M0 TUCIUTIIINHE
MpUBEIEHO B TabmuIle 6.

Tabmuma 6
YpoBeHb OTMmeTKa MO0 MATHOAITFHON CUCTEME Onucanue
OCBOCHMS (mpomexyTo4Hast aTTecTarus)™
KOMIIETEHLIN
"
6bICOKUIL «OTJIMYHO» | «3auTeHo» | «3aureHo | OOywarouuiicss oOHapy Wil BCECTOPOHHEE,
(OTIIMYHO) | cucTeMaTHYeckoe M IIIyOOKOe 3HaHue
» y4yeOHOTro Marepuana, yMeeT CBOOOJIHO
BBIMIOJIHATh  3aJaHusl, MPETyCMOTPEHHBIE
MPOrpamMMoOH, YCBOUII OCHOBHYIO
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YpoBeHb
OCBOCHHUS
KOMIIETEHIIH
)41

OTMeTKa 10 IATHOAIUIEHON CUCTEME
(mpoMexxyTo4Has aTTecTarus)™*

Omucanue

JUTEPATYPY U 3HAKOM C JONOJHUTEIbHOMU
JIUTEPATYPOH,
nporpammoii. Kak mpasuio, oOydaronmiics

PEKOMEHIOBAHHOM
IpOSIBIISIET TBOPYECKHE CIIOCOOHOCTH B
NOHUMAHUU, W3JIOKEHUU U HCIIOIb30BAHUU
MaTtepuaia

oazoenlil

«XOpouo»

«BaduTCHO»

«3aYTCHO
(xoporo)
»

OO6yyaromuiics oOHapyX W MOJTHOE 3HAHUE
y4eOHOro MaTepuana, YCHEIIHO BBIOJIHSET
IPEeyCMOTPEHHbIE B IMpOrpamMme 3aJaHus,
OCHOBHYIO JIUTEpaTypy,
PEKOMEH/I0BaHHYIO B IPOTrpamMMe

YCBOUJI

nopozoeulii

Y OBJIETBOPHU
TEIILHO»

«3adYTCHO»

«3aYTEHO
(ynoBuerB
OPHTEJIBHO

»

OO6yuaromuiicst OOHapyX U 3HAHUS
OCHOBHOTO y4eOHOT0 MaTepuasia B 00beMe,
HEOOXOUMOM Ui JajibHEHIIed y4yeObl U
npodeccun,

BBIITOJIHCHUEM

IPEJCTOSEH  paboThI

CITIpaBJIACTCA C

10

IMPAKTUYICCKUX BaﬂaHHﬁ, npeaAyCMOTPCHHBIX

IPOrPaMMOi, 3HAaKOM € OCHOBHOM
JMTEPATypPOH, PEKOMEHIOBaHHOM
IpPOrpaMMO, JOMYCTUJI TOTPEIIHOCTH B
OTBETC HA JK3aMCHE W TIPHU BBITIOJHECHUU
9K3aMEHAIMOHHBIX 3aJaHui, HO 00JagaeT
HE00X0IMMBIMHU

3HaHUAMU JJIsL

PYKOBOJICTBOM

nx
YCTpaHEHUS oA

ImpenoaaBaTeIsd

«HEYI0B-
JIETBOpU-
TEJIBHO»

«HE
3a4TCHO»

«HE 3a4TEHO

(HeymoBIeT-

BOPUTENHHO)
»

OOyuvaromuiics OoOHapyXuin mpoOensl B
3HAHUSAX OCHOBHOIO Y4eOHOro MmarepHana,
JONMYCTHJI TPUHIUNMAIbHBIE OIIMOKH B
BBINTOJIHEHUU IPEIyCMOTPEHHBIX
OpOrpaMMOil NpPaKTUYECKUX 3aJaHHid, He

MOXET  TPOAODKUTH  OOydeHWe  WiIn
MIPUCTYTIUTH K npodeccruoHanbHON
JeSITeTbHOCTH o OKOHYaHUU
o0OpazoBatenbHON OpraHu3aIu 0e3

JOITOJTHUTCIIbHBIX 3aHATHN

* - (opMa MPOMEKYTOYHON aTTECTAIIMM B CEMECTPE OIpPENessieTCs] B COOTBETCTBUU C
Tabnuiei 2 paboveil mporpaMMbl AUCLUIUIAHBI (MOTYJISA)

4.2.1. Kpurepuu oleHKH YCTHOT0 (MMCbMEHHOI0) OTBETA
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[Tpu oTBeTE Ha BONPOC 0O0YUAOIIUNCS IEMOHCTPHPYET:

3HAHMA: (QYHIAMCHTAJIBHBIX pa3/eioB (U3UYECKOW M KOJUIOMJIHOH XHMHH,
METOJIOB U CPEJICTB XUMHUYECKOTO MCCIICAOBAHUS BEIICCTB U X MIPEBPAICHUH;

YMEHHSA: ONpPEACIATh HW3MCHCHHS KOHIICHTPAIMH, KHUCIOTHOCTH, BSI3KOCTH
PacTBOPOB MPHU MPOTEKAHUHU MPOIICCCOB, MPOBOJINTH OYHUCTKY BEIECTB B J1a00OPaTOPHBIX
YCIIOBUSIX;

BJajileHHe HABBIKAMM: TCXHUKH BBIOJTHCHUS XWMHYECKHX Ja0OPATOPHBIX
omepanuii, METOJIOB OTPEACICHUS KOHIICHTPAIMA B pPacTBOPax, METOJOB OIICHKU
CBOWCTB CHIPhSl U MPOAYKIIMHM MUTAHUS Ha OCHOBE HCIIOIh30BaHUS (yHIAMEHTATHHBIX
3HAHUI B 0071aCTH XUMUU.

Kpurepuu oueHkH yCTHOT0 (IMCHbMEHHOI0) 0TBETA

OTJINYHO oOyJaronuics AeMOHCTPUPYET:

- 3HaHWe Martepuana ((QyHIaMEHTAJIbHBIE pa3feibl (QU3NYECKOH U
KOJIJIOUIHOM XMMHUH, METOJIbI M CPEJICTBA XMMHUYECKOTO UCCIICIOBAHUS
BCIICCTB W WX IPEBpAICHUI), MPAKTUKUA MPUMEHEHHS MaTepuaa,
WCUCPIIBIBAIOIIE U IOCIEAOBATEIIbHO, YETKO M JIOTMYHO H3JIaraet
MaTepuai, XOpolio OPUCHTHPYETCS B MaTepHalie, He 3aTPYIHSCTCS C
OTBETOM IPU BUIOU3MEHCHUH 33/ I1aHUH;

- ymeHue (OmpeneisaTh W3MEHEHHWS KOHIEHTPAlUd, KHUCIOTHOCTH,
BSI3KOCTH PaCTBOPOB IMPU MPOTEKAHUU MIPOIIECCOB, MPOBOIUTH OYHCTKY
BEIICCTB B JTA0OPATOPHBIX YCJIOBHSIX), HCIOIB3YS COBPEMCHHBIC
METO/IbI M TTOKA3aTeIU TaKOH OICHKH;

- YCHEIIHOE M CHCTEMHOE BJIaJICHUE HABBIKAMH OILICHKH PE3yJIbTaTOB
(TeXHUKOH BBIMOJHEHHUS XMMHYCCKMX J1a0OpaTOPHBIX —OIEpaIni,
METOJaMH OIpPEICIICHUS] KOHIICHTpAIlUd B pacTBOpax, METOJaMHu
OIICHKU CBOWCTB CBHIpbS W TPOAYKIIMM TUTAaHUS Ha OCHOBE
UCIIOJIb30BaHUs (DYHIAMEHTAIBHBIX 3HAHUI B 00JIACTH XUMHUH )

XOPOIIOo 00yYaroIuICs IEMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JO0MYyCKaeT CYIIeCTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIICIIHOE, HO COJEpIKAIINe OTACIbHBIC MPOOENbl, YMCHHE
(ompenessiTh M3MEHEHHUS KOHIIEHTPAIMi, KHCIOTHOCTH, BSI3KOCTH
pacTBOPOB MPH MPOTEKAHUU MPOIIECCOB, MPOBOJUTH OYHCTKY BEIIECTB
B J1a0OpaTOPHBIX YCIOBHSIX), HCIOJB3Ys COBPEMEHHBIE METOIBI M
MOKa3aTesl TaKO OIICHKH;

- B IEJIOM YCICUIHOE, HO COJepiKallee OTICIbHBIC MPOOETbl WK
COIIPOBOK/IAIOIEECS] OT/EIBHBIMH ONTMOKAMU BIIAJICHUE HaBBIKAMHU
OLICHKM  PE3y/lbTaTOB  (TEXHUKOH  BBIMOJHEHHS  XMUMHYECKHX
71a00paTOPHBIX OINEpaluii, METOJJaMH ONPEICICHHUS KOHIICHTPAUH B
pacTBOpax, METOJAAMHU OLEHKU CBOWCTB CHIPbS U MPOIYKIIMU IMTHTAHUS
Ha OCHOBE WCIIOJIb30BaHUS (YHIAMEHTAIBHBIX 3HaHHWNA B 001acTH
XHUMHH)

YIOBJICTBOPHUTEIbLHO 00y4aroImuics: 1IeMOHCTPUPYET:

- 3HAHUS TOJILKO OCHOBHOIO MaTepuana, HO HE 3HaeT JeTaleH,
JIONTyCKaeT HETOYHOCTH, JOMYCKAeT HETOYHOCTH B (OPMYIHPOBKAX,
HapyllaeT JIOTHYECKYI0  IOCIENOBaTeIbHOCTh B HU3JIOKEHUH
IPOrPaMMHOTO MaTepuana;

- B LEJOM YCIENHOe, HO HE CHUCTEMHOE YMeHHe (OompeaensiTh
W3MEHEHUsl KOHLEHTpALUi, KUCJIOTHOCTH, BSI3KOCTH PACTBOPOB IIPU
MPOTEKAaHWU  MPOLECCOB, MPOBOJUTH  OYUCTKY  BEIIECTB B
7a00paTOPHBIX YCIOBUSX), HCIHOJb3yd COBPEMEHHBIE METOAbl U
NOKa3aTeau OLIEHKU (TeCTHpPOBaHUE, KOHTPOJbHAs paboTa, YCTHBIN
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ompoc, pedepar);

- B IIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BIIaJICHHE HAaBBIKAMH OICHKH
pe3yabTaToB (TEXHUKON BBITIOJHCHUS XHMHYECKUX J1a00paTOPHBIX
oreparyii, METOJAaMH OIpEJIC/ICHHs KOHIIEHTpPAaUid B PacTBOpax,
METOIaMH OIIEHKH CBOWCTB CBHIPhSl M MPOXYKIIMH MTUTaHHUS Ha OCHOBE
UCIOJIb30BaHUs (YHIaMEHTAIbHBIX 3HAHUI B 00J1aCTH X UMHUH)

Hey/10BJIETBOPHUTEILHO

oOydJaronumcs:

- HE 3HAeT 3HAYUTEJIbHOM 4YacTu MPOrpaMMHOIO MaTrepuaja, IUI0XO
OopueHTHpyeTcd B Marepuane  (pyHZaMeHTalbHbBIE  Pa3ieibl
(bu3nUecKoil M KOJUIOMIHOW XUMHH, METOBl U CPEJICTBA XUMUYECKOTO
UCCIICIOBAaHMs BEIIECTB M HX IPEBpAIlEHHiIl), HE 3HAeT MPAKTUKY
IPUMEHEHHS MaTepHualia, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH;

- HE yMeeT HCIIOJb30BaTh METOJbl U IpPHUEMBb! (ONpEAeIsITh U3MEHEHUs
KOHLEHTpALUi, KUCIOTHOCTH, BSA3KOCTU PACTBOPOB IPH MPOTEKaHUU
HPOLIECCOB, MPOBOANUTH OYHCTKY BELIECTB B JIAOOPATOPHBIX YCIOBHSX),
JIOIYCKaeT CYLIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIbIIUMU
3aTPYIHEHUSIMH BBINOJIHAET CAaMOCTOATENIbHYIO PadoTy, OOIBIIMHCTBO
3aJaHul, NOPEIyCMOTPEHHBIX  MPOrpaMMOM  JUCHUIUIMHBI,  HE
BBINOJIHEHO;

- 00ydJaroUuiics He BJIAJICCT HABBIKAMU OLICHKH PE3yJIbTaTOB (TEXHHUKOI
BBIIOJIHEHUS] XMMHUYECKUX JIa0OpaTOpPHBIX oOlepanuii, MeToaaMu
OIpe/ieNICHUs] KOHLEHTPALUK B pacTBOPax, METOJaMH OLIEHKH CBOWMCTB
ChIpbsl M TPONYKIMHM TIUTAaHUs HAa OCHOBE HCIIOJIb30BAaHUS
¢yHIaMEHTaJIbHbIX 3HaHMM B  00JacTM  XUMHUH), JIONYCKAeT
CYLIECTBEHHbIE OIIMOKH, C OOJBIIUMH 3aTPYAHEHUSIMH BBINOJIHACT
CaMOCTOSITENIbHYI0 ~ paboTy,  OOJBUIMHCTBO  IPEAYCMOTPEHHBIX
IPOrpaMMOl TUCIMILIMHBI HE BBIIIOJHEHO.

4.2.2. Kpurepuu OlleHKH J0KJIa1a
[Ipu noaroToBke n0KIaga 00y4aroMIMiCs 1EMOHCTPUPYET:
3HAHMA: TEOPETHUYECKMX OCHOB OOOOIIEHHOTO W3J0KEHUsI Marepuaia Io

3aJJaHHOM TEME;

YMEHHUS: TPAaMOTHO U apTyMEHTHUPOBAHO H3JI0KUTH CYyTh MPOOJIEMBI, pa3paboTKu
METOJI0B HAYYHOT'O U3BbICKAHUS;

BJajiecHHe HaBbIKaMu: pPa0OThl C HAYYHBIM TEKCTOM. IIOMCKa, aHaju3a,
nepepadOTKU U CUCTEMATU3AIMKA UHPOPMAIIUH TI0 33JJaHHOM TeMe.

Kpurtepuu oueHkH q0K/1ana

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

- aKTyaJIbHOCTb TEMBI;

- COOTBETCTBHE COJICP)KaHUS TEME;

- rIyOuHy nIpopaboTKU MaTepHaa;

- TIOJIHOTY MCTIOJIh30BAHUSI NICTOYHUKOB, TPAMOTHOCTh MX aHAJIH3a.

XOpo1o

00y4aroImuics: 1eMOHCTPUPYET:
- BBINOJIHEHHWE pabOThl TMOJHOCTHIO, HO JOMYILIEHbl HEKOTOphIE
HEJ0YETHI.

YI0BJIETBOPHUTEILHO

00yYaroImuics: 1eMOHCTPUPYET:
- HEJOCTaTOYHO IOJIHOE PACKPBITHE TEMBI JOKJIAJA,
- 3aTpyJIHEHUS B U3JI0)KEHUU, ApT'YMEHTUPOBAHUU.

HEY0BJICTBOPHUTEJIbHO

oOyJaronuics:
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‘ - HC paCKphITa MMOJHOCTHIO TEMA JOKJIada.

4.2.3. Kputepuu o1leHKH BBINOJIHEHUSI KOHTPOJIbHBIX PadoT

[Ipy BBIMOTHEHUH KOHTPOIBHBIX (CAMOCTOSITENBHBIX) pPabOT 0OydJarontuiics
JNEMOHCTPUPYET:

3HAHHMA: TEOPETUUYECKOTO MaTepuaia M OCHOBHBIX XUMHUYECKUX TOHSITHH,
3aKOHOB U TEOPHIL;

YMEHHSI: HCIONb30BaTh JUISI pEUICHUS NPUKIAJAHBIX 3a7Ja4  OCHOBHBIC
XUMHUYECKUE 3aKOHBI U TIOHSTHS;

BJIa/IecHHEe HABBIKAMU: ONHUCAHUS OCHOBHBIX XMMUYECKHUX SIBJICHUHI U pelIeHus
TUIIOBBIX 3a/1a4.

KpHTepI/II/I OLHCHKHU BBINMOJHCHUS KOHTPOJbHBIX paﬁoT

OTJIMYHO 00yyYaroIuics 1eMOHCTPUPYET:
- OTBETHI HA BCE TEOPETUYECKHE BOIIPOCHI AAHBI [1OJIHO;
- 3a/1a4¥l pelIeHbl BEPHO, XOJ1 PEIICHUS IOSICHEH.

XO0poIIo oOyJaronuicst AeMOHCTPUPYET:
- OTBETHl HA BCE TEOPETUYECKHE BOIPOCHl JaHbl C HEKOTOPHIMU
HEeJ0YeTaMu;
- 3aJja4¥ PEUICHbI BEPHO, XOJ PEIICHUS MMOSCHEH.
Y/10BJIETBOPHUTEILHO oOyJaronuicst AeMOHCTPUPYET:

- OTBETHI JaHbl HA TEOPETHUECKUE BOIIPOCHI HE MOJIHOCTHIO;
- XOJ pelIeHus 3aJad BbIOpaH MPaBUIBHO, HO JOMYIIEHBI TpyObIe
OIMOKH B pacueTax.

HeY/I0BJIEeTBOPUTEJIbHO | O0y4Yarouiics:

- HE pacKpbITO OCHOBHOE COJEpKAHHE TEOPETUYECKUX BOIPOCOB
3aJJaHus;

- JUIA pemieHus 3aJad HEeMpaBWIBHO BBIOpaHa (opMmyna, TOMYIIECHBI
rpyOble OIIMOKH B pacyerax.

4.2.4. Kputepuu OlleHKH BBINMOJHEHNSI TECTOBBIX 3aIaHUI

[Ipu BBITTOTHEHWH TECTOBBIX 3aIaHUN 00YUaAIOIIHIICS JEMOHCTPUPYET:

3HAHUSA: TEOPETUUECKOT0 ¥ MPAKTUYECKOTO MaTepHrala;

YMEHHUSI: TMPUMEHATh 3HAHMUS TEOPETUUYECKOro MaTepuaja IIpyu pEelICHUH
TECTOBOTO 3aJIaHMUS;

BJIaJleHHe HABbIKAMU: TIPUMEHCHHUS TCOpHHM, OOOOIICHUS Martepuayia s
pelIeHust TECTOBOTO 3a/IaHMUs.

Kpurepuu o11eHKH BHINOJHEHHUS] TECTOBBIX 3aIaHU I

OTJIMYHO oOydJaronuics 1eMOHCTPUPYET:

- TpaBWIbHBIE OTBETHI HA BCE TECTOBBIE 33JIaHUS
XO0po1Io oOydJaronuics 1eMOHCTPUPYET:

- TpaBWIbHBIE OTBETHI Ha 73 — 85 % TecTOBBIX 3aaHUN
YIOBJIETBOPUTEIbHO oOydJaronuics 1eMOHCTPUPYET:

- mpaBwiIbHBIE 0TBETHI HAa 60 — 72 % TecTOBBIX 3a1aHui

HEyI0BJICTBOPHUTEJIbHO 00y4aromuics:
- TpaBWiIbHbIE OTBETHI HA MeHee 60 % TeCTOBBIX 3aJaHH

4.2.5. Kpurepun oueHKY BBINOJHEHUS] CUTYAIIMOHHBIX 32124
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[Ipu BBIMOTHEHUU CUTYAIIMOHHBIX 33/1a4 00yYarouuics JEMOHCTPUPYET:

3HAHMA: TEOPETHUUECKOTO U MPAKTHUYECKOTO MaTepuarna;

YMEHHUS: aHaJu3a U OIICHKHU MpeAJIaracMoi CUTyaluu;

BJajiecHHe HaBBIKAMH: BbIOOpa KOHCTPYKTUBHOTO croco0a WM BapuaHTa
pa3penieHus CIOXKUBIIEHCS CUTYAIIHH.

KpnTeplm OIICHKH PCHICHUA CUTYAIIMOHHBIX 3a1a4

OTJINYHO 00Y4aIOIINICS IEMOHCTPUPYET:

- TPaBWIbHOE PEIICHUE CUTYAIIMOHHOM 3a/1auu
XO0poIIo 00yJaronuics: JIeMOHCTPUPYET:

- PpelIeHHe CUTYAI[MOHHOM 334K ¢ HEKOTOPBIMU HETOYHOCTSIMU
YAOBJIETBOPHTEIbHO 00Y4YaIOIIUICS IEMOHCTPUPYET:

- peweHue cutyalmoHHou 3axaun Ha 50 %

HEY/10BJIEeTBOPUTEILHO o0yyaromuics:
- HEBEpHO BHIOpa crocod pelieHus CUTYallMOHHOM 3a/1auu

4.2.6. Kputepun oneHku J1adopaTopHbIX padoT
[Tpu BeIMOTHEHUH JTA00PATOPHBIX PAOOT O0YUAIOIIUIACS IEMOHCTPUPYET:
3HAHMA: POBEJCHUS IKCIIEPUMEHTA MIPU COOTIOACHUU TEXHUKU O€30MacHOCTH;
YMEHHSI: CaMOCTOSITEIbHOM paboThl € XUMHUYECKUMHM pEaKTHBAaMH U Ha
pa3IUYHBIX TPUOOpaXx;
BJIaJIcHUE HABBIKAMHU: SKCIIEPUMEHTAIIBHOTO UCCIEAOBAHUS.

Kpurepuu onieHky BbINOJHEHHUS JA00PATOPHBIX PadoT

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- CaMOCTOSTENIbHO ONpEAEIUI IeTb paboThl;

- BBINOJHWJI paOOTy B pallMOHAIBHOMN IMOCIEI0BATEILHOCTH U MOJTHOM
o0beMe ¢ 6e3yCIOBHBIM COOTIOIEHUEM MTPaBUII 0€30IaCHOCTH;

- TpaMOTHO, JIOTUYHO ONKCaJdl MpPOBEACHHbIE HAONIONEHUA U
c(opMyIHpOBaJ BHIBOJIBI U3 PE3YJIHTATOB ONbITA (HAOIIOACHUS).

XOpo1Io oOydJaronuics 1eMOHCTPUPYET:

- CaMOCTOSTENIbHO ONpPEAEIUI 1IeTb paboThl;

- BBINOJHWI paboTy B MOJHOM 00beMe ¢ 0€3yCIIOBHBIM COOJIIO/IEHUEM
paBUiI 0€30MACHOCTH, HO HE B pallMOHAJILHON MOCIIEJ0BATEIbHOCTH;

- aHAIM3UPYET U 000OIIAET PEe3yNbTaThl MPOBEACHHBIX HAOIIOICHUN U
OTIBITOB C MTOMOIIIBIO MTPETo/1aBaTells;

YI0BJIETBOPHUTEILHO 00yyYaroImuics: 1eMOHCTPUPYET:

- CaMOCTOSTENILHO ONpPEAEIHI IeTh paboThI;

- BBINOJHWJI pabOTy HE MEHee 4YeM Ha TMOJOBHHY C O€3yCIOBHBIM
co0JII0/ICHHEM TPaBUII OE301aCHOCTH;

- 3aTpyJIHEHUs NpU aHaidu3e U 000OLIEHUH PEe3yJIbTaTOB MPOBEACHHBIX
HaAOJIOCHUI U OIBITOB;

- BBIBOABI M 00O0OIIEHUS apryMeHTHpyeT ciabo, IOMyCKaeT B HHX
OIIIMOKH,
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HCYAO0BJICTBOPHUTEJILHO 06yqa}omnﬁ0ﬂ:

HE CMOI' OIPCACIIHNTL 1iL/Ib paGOTLI U IIOJrOTOBUTL HEOOXOauMOe
O60])}’,ZIOB£1HH€ CaMOCTOS TCIIBHO:

= BBLIMTOJITHHII pEl6()T)’ MeHEC 4YeM Ha TIIOJIOBHHY,

audo  1omyCTH
OJIHOKPATHOE HapyuieHe npapii 6€30MacHOCTH.

Paspadomuuk: oouenm, Hcaiitueea JI.A. 7 /44@;&

(noanucs)
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