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1. EJI1 OCBOEHUSA JUCIUITJINHBI

HeHﬂMI/I H3YyYCHUA TUCHUIIJIUHBI «DU3UKO-XUMHUYECKAsT MeXaHHKa AUCHEPCHBIX
CUCTEM» ABJIAIOTCH:

- n3ydeHue (PU3NKO-XUMUUYECKUX CBOWCTB TETEPOTCHHBIX BBICOKOJIUCIEPCHBIX CHCTEM |
MPOUCXOASAIIUX B HUX SIBIICHUH;

- HW3y4YeHHWE XHUMHYECKUX SBJICHHH C WCIOJH30BAHUEM COBPEMEHHBIX (HU3HKO-
XUMHUYECKHX METOOB;

- HCIOJIb30BAaHUE TIOJYyYEHHBIX 3HAHUHN I OOBSICHEHUSI MIPOIIECCOB, MPOTEKAIOIINX B
YKUBBIX U PACTUTEIIBHBIX OPraHU3Max U B OKPYKAOIIEH Cpeie.

- JlaTb CTYAEHTY CBS3aHHOE IPEACTABICHUE O B3aWMO3aBUCUMOCTH XUMHYECKHUX
MMPOU3BOJACTBEHHBIX ITPOLECCOB C JOCTHKECHUSMH KOJUIOUIHOW XUMHH

dopMupyemble AUCLUUIUIMHONW 3HAHUS U YMEHHUS TOTOBSAT BBIIIYCKHUKA JaHHON 00pa3oBaTelIbHOMN

IPOTPaMMBI K BBITIOJIHEHUIO CIIEIYIOMIMX 0000IIEHHBIX TPYAOBBIX GYHKIHA (TPYAOBBIX (QYHKIIHIA):

Taonuya 1.1.
Koa u O0001IeHHbIE TPYI0BbIe (DYHKIMHU TpynoBbie GyHKIIUU
HauMMeHOBaHUe Kon HaumenoBanue YpoBennb HaumenoBanue Koa | Yposenn
npogdeccuoHaAIbLHO KBauu (monypose
ro KalMu Hb)
cTaHjapra KBaJIU(PHK
anuu
01.001 Menaror ITenarornyeckas Oo01enenarornueckas AJ01.6
(memarormveckasi JIeSITETBHOCTD TI0 ¢ynkuus. O0yueHue 6
JNeATETbHOCTh B MPOSKTUPOBAHUIO U
OLIKOTLHOM, pg anmalliym BocnurarensHas 1A/02.6
HAYAJIBHOM 00pazoBaTeNnbLHOTO ACATEILHOCTD 6
oouem, A mporecca
OCHOBHOM 00111€eM, 00pa3oBaTEIbHBIX 6
PasBuBaromas IA/03.6

cpeaHeM o01emM OpTraHHU3AIHIX
o0pa3oBaHuH) JOIIKOJIBHOTO, AICATCILHOCTD
(BocmuTAaTeNBD, HaYaJIbHOTO 00IIEero, 6
y4HTeJIb) OCHOBHOT'0 001Iero,

CpemHero oomniero

00pa3oBaHUA

Ileparorunueckas

JIeSITEILbHOCTh T10

MPOEKTUPOBAHHIO U [Menmarornueckas

B | peanuzaiuu 6 JESTEILHOCTD 10 B/03.6 6

OCHOBHBIX peanu3anuu IporpaMm

0011e06pazoBaTENbHBIX OCHOBHOT'O ¥ CPEIHETO

porpamm o011ero oopa3oBaHus




2.010 Cnenmanmcer
10 MPOMBIIILJIEH-
HOW (papmanum B
00J1aCTH HCCIea0-
BaHUIl JieKapcT-
BEHHBIX CPeICTB

[IpoBenenne pador mo
UCCIICIOBAHUSM
JIEKapCTBEHHBIX
CpEICTB

[IpoBenenue pabor mo
(apMaleBTHUECKOM
paspaboTke

A/01.6

[IpoBenenue u
MOHHUTOPUHT
TOKIHHUYECKHX
HCCIICTOBAHNH
JIEKAPCTBEHHBIX CPEIICTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIIMHNYECKUX
HCCIIEOBaHUI
JICKapCTBCHHBIX
penapaToB

A/03.6

26.008
Cnenuaaucr-
TEXHOJIOT B
odJacTn
NPUPOIOOXPAHHBIX
(3KOJIOTHYECKHX)
OHMOTEeXHOJIOr Uil

MOHUTOPUHT
COCTOSIHUSI
OKpY>Karollen Cpeapl C
MPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHONIOT U

OcymiecTBieHue
9KOJIOTUYECKOM OICHKH
COCTOSIHUS
MOTHAI30PHBIX
TEPPUTOPHIL U
BO3MOKHOCTH
MPUMEHEHUS Ha HUX
MPUPOIOOXPAHHBIX
OMOTEXHOIOTUI

A/01.6

OueHKa pucka u
OCYIIIECTBIICHHE MEP
MpoUITaAKTUKA
BO3HMKHOBEHHS O4aroB
BPEIHBIX OPTAaHMU3MOB Ha
TTOTHAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHECHUEM
MIPUPOTIOOXPAHHBIX
OMOTEXHOIOT UM

A/02.6

Pa3paboTka MapkepHBIX
CHCTEM M MPOTOKOJIOB
MPOBEICHHS
MOHHMTOPHHTA
MOTEHIMAJIBHO OMAaCHBIX
O1n000BEKTOB

A/06.6

CocrapieHue
MTPOTHO3HBIX OIEHOK
BIWSTHHS X03IHCTBEHHOMN
eITENLHOCTH YeJIOoBEKa
Ha COCTOSIHHE
OKpPY>KaroLLEH Cpebl C
MIPUMEHEHUEM
MIPUPOIOOXPAaHHBIX
OMOTEXHOJIOTHI

A/04.6

2. MECTO JUCIMIIJIMHBbI B CTPYKTYPE OIIOII BO

Jucuunnumaa «PU3UKO-XUMHUYECKAs] MEXaHUKA JUCIIEPCHBIX CHCTEM»» OTHOCUTCA K YacCTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTeNbHBIX OTHOIICHUN broka 1; sBisieTcs aabTepHATUBHOMN

IMCUUIUIMHON, U3ydaercs B 7, 8 cemecTpax.



Taoauma 2.1.

Ces3b JUCHAILIHHBI «DU3HKO-XMMHYECKAsd MEXaHUKA AUCIIEPCHBIX CUCTEM> C
npeamecTBY OIMMHUA JTUCHUIVIMHAMHA U CPOKM UX M3YyYCHUSA

Kon JMcuunivHel, TpeAleCTBYIOUINE TUCIUIIIINHE Cemectp
JUCITUTUTAHBI «KommonaHas XumMusi»
b1.0.11 MartemaTuka 1,2
b1.0.15 dusnka 1,2
b1.0.14 WNudopmaTrka 1 HHPOPMAIIMOHHBIE TEXHOJIOTHH B ILJI. 1,2
B1.0.06 Heoprannueckas xumust 2,3
51.0.08 dusndeckas XUMHs 6,7
b1.0.26 duznueckre METOAbI UCCIETOBAHUS 6
b1.0.20 XUMHUYECKHE OCHOBBI OMOJIOTMUECKUX MPOIIECCOB 7

Taoauma 2.2.

CBa3b AU CHUIIJIMHBI «OU3HKO-XHUMHYECKAA MeXaHUKA AUCHEPCHBIX CUCTEM> € MMOCJIEAYIOIIMMHU

AUCHUIIJIMHAMHU U CPOKHA UX U3YYCHHUA

Kon Jucuuniueel, ciaeAyrumme 3a  JUCLHUIUIMHOMN Cemectp
JMCIUTUTAHBI «PU3UKO-XUMUYECKAsi MEXaHUKa TUCTIEPCHBIX CUCTEM»
b1.B.07 BBICOKOMOIEKYIISIPHBIE COCIUHEHUS 7
b1.B.Z1B.03.01 |KomnouaHas Xumus 8
b1.B.JIB.06.01 |Teopernueckue OCHOBBI HEOPraHUYECKOM XUMHU 8

B pe3yiabTaTe 0cBOeHHSI TUCHUILIMHBI 00yYAIOLIUICS HOJIAKEH

3HATh.

- KJTacCU(PUKAITUIO TUCTIEPCHBIX CUCTEM;

- MOJICKYJIIPHO-KUHCTHUYCCKUEC CBOMCTBA JAUCIIEPCHBIX CUCTEM

- OIITHYECKUMH CBOMCTBAMM JUCIICPCHBIX CUCTEM,

- OCHOBHBIC METO/IbI MOTYYEHHUS KOJUIOUIHBIX (IMCIIEPCHBIX) CUCTEM;

-CTPYKTYPHO- MEXaHUYECKYIO IPOYHOCTh U YCTOWYMBOCTD HE(PTSHBIX THCIIEPCHBIX CUCTEM,;

- KOJUTOMIHO-XUMHUUYeCKHe cBolictea BMC:;

- XapaKTEPUCTUKY KOJUIOMIHBIX CUCTEM,;



- MpaBWJIa MOKAPHON OE30TIACHOCTH U 0€30MacHON pabOTHI B XUMHUECKOH JTabopaTopuu Ipu padboTe ¢
XAMHUYECKIMU BEIIECTBAMHL.

yYMeTb!

- CaMOCTOATCIIbHO (1)OpMy.]'II/IpOBaTB 3alavy (1)I/ISI/IKO—XI/IMI/ILICCKOFO HUCCIICOAOBAHUA B XHMHYCCKHUX
CUCTEMAX,

-IPOAEMOHCTPUPOBATh  CBSI3b  AKCIEPUMEHTAIBHBIX OINBITOB C TEOpUEH C  HCIOJIh30BaHUEM
COOTBETCTBYIOIINX YPaBHEHUH;

- TOJB3YACh IMOJydEHHBIMU 3HAHHUSMH, YMEThb BBIOMPATh ONTUMAJbHBIE ITYTHU U METOJbl PELICHUS
MOCTaBJICHHBIX 3a/a4;

- HPOBOJUTDH q)HSI/IKO-XI/IMI/ILIeCKI/Ie HUCCIICAOBaHUA CHCTEM W IIPOLUECCOB C HCIOJIBb30BAaHUEM

COBPEMEHHBIX METO/IOB M mprubopoB DXMA);

- TIPOBOAUTH (PH3UKO-XUMHUIECKUE PaCUETHI,

- II0JIb30BAThCS CIIPABOYHOM JIMTEPATYPOH;

- COCTaBJIAATh MUILICIIJIBI SOﬂeﬁ;

- QHAIM3UPOBATH M 00CYXKIATh PE3yJIbTaThl (PUZMKO-XUMHUUECKUX HCCIICTOBAHHMA.

BJIAJIETh:

- OCHOBHBIMHU IOHATHUAMU U €AMHULIAMH U3MEPCHUS,

- METOJaMH NOJIYYCHHUA KOJUIOUIHBIX CUCTEM,

- OCHOBaMH COBPEMEHHOMN TeOopHel KOoaryJsiliii SJIEKTPOJIUTaMH;

- OCHOBHBIE TIOHATHS 00 SJICKTPOKMHETHYCCKHUX SBJICHUAX,

- METO/IaMH OKa3aHUs MepBOM MOMOIIM PU HECUACTHBIX CIIy4YasiX B XMMUYECKOH JJabopaTopuu.

3. KOMIIETEHIUHA OBYYAIOLWETIOCS, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS

[Tponiecc wm3yueHHMs IUCUMIUIMHBI HampaBieH Ha (OpMUpOBaHHE »HIIEMEHTOB CIIEAYIOIIUX

JUCLUILINHBI

koMmrereHiuil B coorsercteuu ¢ ®I'OC BO u OITOII BO no naHHOMY HalpaBiI€HHIO OATOTOBKH:

Kon HaumeHnoBanue HNupukarop B pe3yabTare ocBoeHus
KOMIIETEHI KOMIIeTeH LM H HOCTUKEHHS AUCUHHUILIMHBI 00yYaromuiicst
70 KOMIIeTeH LI U JOJIZKEH |
Ynusepcanvnvlie komnemenyuu u UHOUKAMOPbL UX 0OCHMUICEHUSA
YK-1 Cnocoben ocymiect- | YK-1.1. Aranuzupyer 3HaTh:

BJISITb MNMOMCK, KPUTHU-

3a/1a4y, BBIJEISA €€

- IIOHATHC U KJIaCCI/I(bI/IKaI_II/ISI

YyeckMidi  aHajW3 W | 0a30BBIE COCTABIISIO- CHUCTEM,;
CHHTEe3 uHpopMaNuM, | IIKE; - CTPYKTYPY U 3aKOHOMEPHOCTH
NPUMEHSATH cucreM- | YK-1.2. Onpenenser, (YHKIIMOHUPOBAHUS CUCTEM;

HbIIl TOAXO0X ISl pe-
IIEHUSl MOCTABJEHHBIX
3aga4

HUHTEPIPETUPYET U
pamKupyeT nnpopma-
LU0, TPEOYEeMYIO IS
pelIeHus TOCTaBJICH-

HOM 3aJ1auH;

YK-1.3.
Ocy1ecTBIsI€T IOUCK

- 0COOEHHOCTH CUCTEMHOI'0
MOJAX0/Ja B HAYYHOM IIO3HAHUHU;

- TIOHSITHE O CHUCTEME, €€ IeTIsIX,
3a/1a4yax v OOIIMX MPUHIUIAX;

- OCHOBHBIE TEXHOJIOTUHU ITOKCKA U
cbopa nHdopmanuy,

- popMaThl MPEACTABICHUS




nH(pOpMaIUH IS pe-
LIEHHS] TOCTABIICHHOMN
3aJlauu 10 pa3InIHbIM
THUIIaM 3aIPOCOB;

YK-1.4. IIpu o6padot-
Ke HH(pOpMaIMH OTIU-
4aeT (haKThl OT
MHEHUH, HHTEpIIpe-
TaIuni, OIeHOoK, (hop-
MHPYET COOCTBEHHBIC
MHEHUS U CYXKAEHUs,
apryMeHTHPYET CBOU
BBIBOJIbI 1 TOYKY
3peHus,

YK-1.5
PaccmarpuBaer u
TIpeJy1araeT BO3MOX-
HBIC BApPUAHTHI perie-
HUSI IOCTaBICHHOU
3a7a4d, OLIEHUBAs UX
JIOCTOMHCTBA U HEAOC-
TaTKH.

nHpOpPMaIK B KOMITBIOTEPE;

- IpaBUJIa UCTIONB30BAHUSI CPEACTB
CBSI3H,

- MH()OPMAIIMOHHO-TTOUCKOBBIE
CHCTEMBI 1 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBIICHHS
nmoncka nHGopMaIuy;

- TEXHOJIOTUIO CUCTEMAaTU3aL1H
MONTy4eHHON MH(pOPMAIIHH;

- CIIOCOOBI CTaTUCTHYECKOM
00pabOoTKH TaHHBIX, TIPEICTAB-
JICHHBIX B PA3JIMYHBIX H3MEPHU-
TENBHBIX [IKAJIAX U aHAIN3 TOMY-
YEHHBIX PE3YJILTATOB,;

- BUbI ¥ GOpPMBI pabOTHI C mesia-
FOrM4YeCKOW U Hay4HOH JIUTEpaTy-
poii;

- TpeboBaHus K 0pOpMIICHHIO
oubnmorpadun (crivcka JMTepaTy-
phI).

YMmers:

- paboTaTh ¢ nHpOpPMaLIUEH,
MPENCTABICHHON B Pa3IMYHON
dopwme;

- 00pabaThIBaTh JaHHBIE CPEIICT-
BaMH CTaHJapTHOTO MPOrPaMMHOIO
obecrieueHus,

- CHHTE3MPOBATH WH(OPMAIIHIO,
IIPEACTABIECHHYIO B Pa3JIMYHBIX
UCTOYHHKAX; -

- BEIOMPATh UCTOYHUKH WH(pOpMa-
I[UH, a/ICKBATHBIE TOCTABICHHBIM
3a]]auaM U COOTBETCTBYIOIINE
HAayYHOMY MHPOBO33PEHHIO;

- OCYILECTBIISITH TOUCK HH(OpMa-
ouu,

- HHTEPIPETUPOBATH U PAHKHPO-
BaTh UH(POPMAIIUIO, TPEOYEMYIO JUIs
pelIeHns IOCTaBICHHON 3aauH.
Baapnerts:

- IEPCOHAILHBIM KOMIIBIOTEPOM U
MIOMCKOBBIMU CEPBUCAMU,

- METOIMKAaMH aHaJIUTHKO-CHHTE-
THYECKOH 00paboTKu WH(MOpMAIIH
U3 Pa3IMYHbIX HHPOPMAIIOHHO-
MOMCKOBBIX CUCTEM (IpeaMeTH-
3a1usi, aHHOTUPOBaHUeE, pedepupo-
BaHUE).

HPOd)eCCMOHaJ'leble Komnemenuuu u MH@MKamopbl UxX 00CmudceHus

HK-5

Cnocoden npuodpe-
TaTh HOBbIE 3HAHUS C
HCIOJIb30BAHNEM COB-
PeMEHHBIX HAYYHBIX
METO/I0B U BJIaJeHUe
HMH Ha YPOBHe, He00-
XOUMOM /ISl peleHust
3a/1a4, UMEIOLIUX ec-
TeCTBEHHOHAy4YHOe
cojiepKaHue M BO3HM-

IIK-5.1. 3HaeT OCHOBHI
(hyHIaMEHTaIbHBIX
pa3aesioB MaTeMaTHKH,
(GU3KKH, XMMUH, HAYK
o 3emiie u OuoNOrnHy,
HEOOXOJMMBIE B TIPO-
(heccroHaANBHOI Jies-
TEJILHOCTH, BO3MOXK-
HOCTHU U 00J1acTH
MIPUMEHEHUS] METOJIOB

3HaTh. OCHOBHBIE METOIbI
HCCIIEOBAaHMS B 00JIaCTH
OpraHn4YecKOr XMMUHU.

YMmern: npOBOAUTH CUHTE3 U
aHaInU3 XUMHAYECKUX

COCIMHCHUM C UCIOIB30BaAaHUEM
METOJOB MaTEMaTHYCCKOI0 aHAIIM3a
Y MOJIETTUPOBAHMS], OCHOBHBIX
3aKOHOB (DU3UKU IS PEIICHUS
3a/1a4 poheCCHOHAITBHOMN




KAOWMX NPH BBIIOJI- 9KCIEpPUMEHTAIBHBIX JIeSITENbHOCTH.
HeHUH npodeccuo- WCCIIEZIOBAaHUH B Bnaners: HaBbIKaMU
HAJIBHBIX (PYHKIMIA. busuke. MIJIaHUPOBAHUS HKCIIEPUMEHTA,

IIK-5.2. Ymeer uc-
M0JIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HayYHBIX AVCIUTLIAH
J71s1 OOBSICHEHHS DKC-
TIepUMEHTANBHBIX pe-
3yJIbTaTOB; IPUMECHSTH
METObI MaTEMaTHUEC-
KOT'0 aHajIn3a ¥ MoJie-
J'II/IPOBaHI/ISI, OCHOBHBIX
3aKOHOB (DPU3UKH JJIs
pelIeHus 3a1a4 mpo-
(heccroHaNBHOI Jies-
TEILHOCTH;
IIK-5.3.Bnageer me-
TOJIaMH TEOpETHYEC-
KOT'O ¥ 3KCIIePUMEH-
TaJIbHOr'O MCCIIEI0BA-
HUS; HABBIKAMH TTPH-
MEHEHHST OCHOBHBIX
3aKOHOB €CTECTBEH-
HOHAYYHBIX JTUCIIHII-
TuH B podeccuo-
HaJIbHOM JIeITeIIbHOC-
TH.

00paboTKH 1 UHTEPIIPETAIIUU
IKCIIEPUMEHTAIBHBIX JaHHBIX ITPU
pEIIeHNH 3a/1a9 XUMUIECKOH 1
(u3HYeCKOi HaNPaBICHHOCTH.

4. OFbEM JUCIHUIINHBI U BUJIbl YYUEBHOM PABOTBI

Taoauna 4.1.
O0bem nMCHMNIMHBI M BUABI Y4eOHOI padoThI
Buja yueOHoii padoTsl Bcero uyacoB 7 cemecTp 8 cemecTp
OO61ast TpyA0eMKOCTh TUCIUTIIHHBI 216 12 144
AyIUTOPHBIC 3aHATUS 132 52 80
Jlexuu 36 36 30
JlabGopaTopHbIe 3aHATHS 66 16 50
CamocrosresbHas padora crygaearoB (CPC) 57 20 37
Kontposb 27 - 27

5. COAEP KAHUE JUCIUMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJAM) C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMAYECKHNX UJIA ACTPOHOMHYEKHAX YACOB U BUJOB YUEBHBIX 3AHSATHI



5.1. CTpyKTYypa U coaepKaHHe AN CHUILIHHBI

Taoauna 5.1.

OO11ast TpyA0€MKOCTh AUCHUILTMHBI COCTaBIsACT 6 3aueTHbIX enuHul, 216 vacos.

Pa3gen muciuIninHel

Buapl yueOHOM paboThI (dac)

Jlexuu

Jlabopar.
paboThl

Camocr
.pabota

Dopmbl
KOHTPOJIS

[Ipenmer,0cHOBHBIE
3aa4d UM COJAEpPIKAHUE
kypca.  Kiac-cudukarms
HEPTIHBIX JUCTIEPCHBIX
cuctem.du3nka W XUMHSI
JIUCIIEPCUOHHOM Cpefibl

| Cemectp

MonexkynsspHO-KUHETHYEC-
KHue CBOMCTBA HJC.
Hudbdyzus,praykryanus.Oc
MOTHYECKOE JaBJIEHHE B
30Jis1X U pactBopax BMC.
CennMeHTAaLISL.
CenuMeHTaIMOHHO-
muddy3HOE paBHOBECHE.

Komtoks.

Onruueckue CBONCTBA
Jic-
nepcHeixcucreM.Menoius3o
BaHUE METOJOB
MHUKPOCKOIIMU u
JIEKTPOHHOU
MHUKPOCKOIIHH JUISL
UCCIIEIOBAaHUS  JUCIep--
CUH.

Komnoxk.

Cseropaccesinue. IlpaBuio
da3 K He(TAHBIM
JICTIEPCHBIM CHCTEMaM.

pedepar

MexaHndeckue CBOMCTBA
HIC.CrpykTypa TBEpaoro
Tela B 3aBHCHMOCTH OT
MOpSZKa  PACIOJIOKEHHUS
CTPYKTYPHBIX €JUHHUIL

Komok.

Kunernueckas Hu
arperaTuBHast
YCTOMYUBOCTh
HJIC.ITonmoxenus: pusuko-
XUMHYECCKOM MEXaHUKU

Komoxk.




HJIC.

OO6pa3zoBaHue IUCTIEPCHBIX
cucteM. JIMCIIEpCUOHHBIN
Meron.  IIpounocts  u
paspylIeHHE TBEPABIX TEIl.
PeanbHass wu wupeanbHas
IpoyHOCTh  Teil.  Poub
ITAB.

JIaGop.
[Ipakt

Hroro:

36

16

20

PU3HKO-XUMHUYECKHE
CrocoObI MOJTy4EHUS
He(DTAHBIX  JTHUCIIEPCHBIX
cTpykTyp.KoHieHcamonx
bl Metoa.Posib 3apszioB B
CUCTEME.

JlaGop.
IIPAaKT.

Knaccudukanus smynbeuit
U SMyJabraropos. llener u
neHooOpa3oBaTenu, Teopus
neHooO0pa3oBanus. Moromu
€ CpeJICTBaA.

10

10.

Knaccudukarms HAC.
JInodoOubIe u
THO(UIBHBIE KOJUIOWUHBIE
CHCTEMBI
.MexmornekynspHoe
B3aUMOJIEHICTBUE
KOMIIOHEHTOB HEe(PTH.

Kommoxks.

11.

OOmasi  xapakTepuCTHKa
PBMC. Konmounueie
ITAB.
Munennoobpa3oBanue B
pacTBopax.

pedepar

12.

Koncranra rporuecca,
TEIUIOBBIE M SHTPOIUMHbBIC
3 deKTHI, poJib
ruIpohoOHBIX
B3aMMOJICICTBUM.

Komnoks.

13.

dazoBas quarpamma
MOHOTEHHBIX
ITAB.Bausnaue
AJIEKTPOJIUTOB Ha
MUIIeIII00pa3oBaHKE.

UTOTI'O:

30

50

37

HUTOT'O 3aron:

66

66

57

5.2. Couepma}me JUCHHUILINHBI «@U3NKO-XMMHYECKass MeXaHuKa AUCHEPCHBIX CUCTEM>

[Ipenmer, OCHOBHBIE 3aJa4d U cojaepkaHue Kypca. Kiaccudukanumss HEPTAHBIX AHUCHEPCHBIX

cucteM. ®Pusuka U XUMHA JOUCHEPCUOHHOW cpenbl. MonekynspHo-kuHerndeckue csoiictBa HJIC.



Huddysus, dnykranms. OcmoTnueckoe naBieHue B 308X M pactBopax BMC. CenumenTtanus.
CenuMeHTaMOHHO-TU(PY3HOE paBHOBECHE.

OnTuueckue CBOWCTBA AMCIEPCHBIX cUCTEM. lcmonb3oBaHME METONOB MUKPOCKONMM U
3JIEKTPOHHON MHMKPOCKOINUH Ui MccaenoBaHus aucnepcuii. Ceeropaccesinue. IpaBuio §a3 k HeDTsIHBIM
JUCIIEPCHBIM CUCTEMAM.

Mexanuueckre CBOWCTBA HEPTAHBIX JUCIEpCHbIX cucteM. CTpykTypa TBEpAOro Tela B
3aBUCHUMOCTH OT IIOPAJIKA PACIOJIOKEHHUS CTPYKTYpHBIX enuHul. Kunerndeckas u arperaruBHas
ycrounBocth HJIC. Ilonoxenus ¢usuko-xumudeckoit Mmexanuku HJIC. OOpa3oBaHue IuCHEPCHBIX
cucteM. JlucriepcuonHelii Meroa. IIpoyHocTs M paspymieHue TBepAbIX Tell. PeanbHas W naeanbHas
npoyHocts Ten. Pons IIAB. ®usuko-xumuyeckue crnocoObl MONMYYEHUS JTUCHEPCHBIX CTPYKTYP.
KonneHcannonnsiil metox. Posb 3apsiaoB B cucreMe.

Knaccudukarms amynbenii u sMmyasraropoB. [IeHsl 1 meHO0Opa3oBaTenu, TEOPUs IEHOOOpa30BaHMUS.
Moromue cpencraa.

Knaccugpukamus HIAC. JInohoOusle M IHOGMIBHBIE KOJJIOUAHBIE CHUCTEMBL. MEXMOJIEKYIIpHOE
B3aMMO/ICHCTBHE KOMIIOHEHTOB HE(PTH.

O6mas xapaktepuctuka pactsopoB BMC. Komnonansie ITAB. Muremnoo6pa3oBaHue B pacTBOpax.
KoHcranTa npouecca, TemioBble U SHTponuitHble 3 (ekThl, posb ruipoPoOHbIX B3aumoaeiicTeuil. dazoBas

nuarpaMma noHOTeHHBIX [IAB. Briusaue a5ekTpoiuToB Ha MHIIEIII000pa3oBaHue.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

B cootBercTBHM ¢ paboyeil mporpaMMol ¥ TEMaTHYECKUM TUIAHOM W3YYEHHE TUCHUILTHHBI TIPOXOTUT
B BHJE AayJUTOPHOH M CaMOCTOSTENbHOW pabOThl CTYAEHTOB. Y4eOHBIH IMpolecc B ayAUTOPUHU
OCYIIECTBISIETCA B (pOpPME JICKIIMOHHBIX U J1a00paTOpHBIX 3aHATHHA. [IpenycMOTpeHbl TeKINH-BU3YyaTu3alui
C TMpOoOJIEMHBIM M3JI0)KEHHEM OCHOBHBIX TEM Kypca, KOTOpble BXOAAT B pabodyio Iporpammy
(mpexactasieHsl B Taduie «CoaepkaHie AMCHUILTHHBI»). PekoMeH1yeMblie 00pa30BaTebHbIC TEXHOJIOTHH:
pEUTHHIOBass TEXHOJIOTHS, TEXHOJOIWsS HMHTErpaTMBHOrO, MpPOOJIEMHOro, MHHOBALMOHHOIO, JIMYHOCTHO-
OPUEHTUPOBAHHOTO, TU(GPEPEHIIMPOBAHHOTO,  MHIUBHUAYaJbHOIO,  pa3BUBAIOLIETO  OOy4eHUs U
I'YMaHMCTUYECKOTO oOpa3oBaHus. IlpenycMaTpuBaeTcsi YTEHHE YacTH JIEKUMH C HCIOJIb30BAHUEM

MYJIBTUMEIUMHBIX CPEICTB 00YUEHUS.

7. MIEPEYEHb YYEBHO-METOJUYECKOT'O OBECIIEYEHUSA 1151 CAMOCTOSATEJIbHOM
PABOTBI OBYUYAIOLIUXCS MO AUCHUIVIMHE (MOAYJIIO)

7.1. IlepeveHb-y4eOHO-METOAMYECKOTO 00ECTIEUeHHUS A1l 00YJAIOIIMXCS 110 TUCIUILITNHE:



1. Kum H.H. [ToBepXHOCTHBIE SIBJCHUS U AUCTIEPCHBIE CUCTEMBI
VYueb. [Tocobue — Kemeposo, Ky3z I'TY, 2010 -150 ctp.
2. Kneiamiok A.U., [ToBepXHOCTHBIE SIBJICHUS U AUCTIEPCHBIE CUCTEMBI
Munck: BI'TVY, 2011,282 c.
3. MyparoBa E.N., EpmakoB A.A. IToBepXHOCTHBIE SIBICHUS U JUCIIEPCHBIC CUCTEMBI
Tamb6oB, I[TTY-, 2006-28c.

7.2. YKazaHua gns oby4yatowmxcs nNo 0CBOEHUIO AUCLMMAMHDI

Tao6auua 7.1.
Coaep:kaHue caMOCTOSATEILHOI Pa0OTHI 00yYAIOIIUXCS

Homep| Temvi/sonpocsl, svinocumvle na camocmosmenvroe uzy- | Kon-6o | @opmer pabomei
pazoen yenue
0 uacoe
1. [MosepxuocTHbie sBreHMs B MUCTIEpCHBIX cCHCTEMaxX 6 cobeceoBaHme,
[ToBepxHocTHO-akTUBHBIe  BemiectBa  (ITAB). TECTOBBII
Crpoenue I[TAB KOHTPOJIb
YpaBuenue ['u66ca. [ToBepXHOCTHAsI aKTUBHOCTb. 6 cobeceioBanue,
2. TECTOBBIN
KOHTPOJIb
3 30TepMa MOBEpXHOCTHOTO HATSKEHUS. 6 Cobecenopanue,
" |OnpeneneHne TOBEPXHOCTHOTO HATSHKEHUS TI0 TECTOBBIN KOH-
MeToy Pebunaepa. TPOJIb
4. |Vpasuennue Jlenrmiopa u ®peitHumxa. 6 CobecenoBanue,
30Tepma ancopOun. CtpykrypooOpa3oBaHHe. TECTOBBIN KOH-
TPOJIb
Peoornueckue u CTpyKTYpPHO-MEXaHUYEeCKHE CBOWCTBA 6 cobecenoBaHue,
5 .
" |TMCTIEpCHBIX CUCTEM. TECTOBBIN KOH-
TPOJIb
6. |CTpykTypHO-MexXaHHYECKHe CBOICTBA HEMTIHBIX 7 cobecenoBanue,
TTUCTIEPCHBIX CUCTEM TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEJACTBA /UISA TEKYHIEI'O KOHTPOJISI YCHIEBAEMOCTHU U
IMPOMEXYTOYHOMN ATTECTAIIUA



Ilpumepnuvie onpocel 01a codecedosanus

1. JIBOifHO# 37I€KTpUUECKHIA CIION U ANIEKTPOKUHETHUYEeCKHe siBJIeHNs. [loBepXHOCTHAs SHEprus u 3apss
noBepxHoctu. Crpoenue JIIC. YpaBuenue HepHcra.
2. Mepa aucnepcHOCTH. | eTepOreHHOCTh KOJUIOUAHBIX CUCTEM.
3. 30116 HOAUCTOrO cepebpa MONyUeH B pesylbrare mocTerneHHoro nobasnenms k 20cm” 0,01 pactBopa
pozucToro Kamust 5em° 0,2%-HOTO pacTBOpa a30THOKHCIOro cepeGpa. Hammcars (GOpMylly MHLEIUIBD
MOJIYYUBILIETrOCsS 30JisI W OINpEAeiIUTbh HaMpaBlIEHUE [BIKEHUS YAacCTHUI[ €ro B JJIEKTPUYECKOM TMOJIE.
[110THOCTH pacTBOpa a30THOKHUCIIOTO cepedpa NPUHATh PaBHOW EMHMUIIE.
4. Kakoit o6sem 0,005 H pacTBOpa a30THOKHCIOro cepeGpa Hamo mpuGasuts k 20cm” 0,015H pacTBopa
MOJIMCTOTO KaJiksi, YTOOBI TOJYYWTh TOJIOKUTENBHBIA 30b HOIUCTOTO cepedpa? Hammcats Qopmymy
MUTIEIUTBL.
5. Ilpeamer xosmonHOM XuMuU. OCHOBHBIE CBOMCTBA KOJUIOMAHBIX pacTBOPOB. [IoHATHE O KOJUIOMIHBIX
CHUCTEMaX.
6. JBoiiHoii  snekrpuueckuit  cmoit.  Teopus  IlltepHa.  DIEKTPOKMHETUYECKUH  MOTEHIHAI.
N303nexkTpuueckas Touka.
7. 3071b THPATa OKHCH XKee3a MOMydHIIN B Pe3y/IbTaTe T00aBIeHHs K 85 CM° KUIIAIICH JHCTHIUTHPOBAHHOMN
BozEl 15 cM® 2% -HOTO pacTBOpa XITOPHCTOTO Kenesa. IIpH 3TOM XIOPHOE KeTe30 YaCTHYHO MOJBEPrIOCh
THJIPOJIU3Y
FeCl; + 3H,0 = Fe(OH)3 + 3HCI
Hamucars dopmyny munemwibl 3001 Fe(OH); yuurtbiBas, uTo mpu 0Opa3oBaHMM YaCTHI[ THIpATa
OKJCH eJle3a B pacTBOpe MPUCYTCTBOBANN clemyromue nonsl: FeO*, H', CI.

8. CBexeocaxJIeHHbIN 0CaJOK THMAPOOKHUCH aIOMUHHUS 00pabaThIBaeTCsl HE3HAYUTENIbHBIM KOJIWYECTBOM
COJISHOM KHCJIOTBI, HEJOCTaTOYHBIM Ui TOJIHOTO pacTBopeHHs ocanka. [Ipm sToM obOpasyercs 306
Al(OH)s;. Hanmcats opMysly MHLEIIBI THAPOOKCHIA ATFOMHHHUS, €CJIM HM3BECTHO, YTO B JICKTPUUIECKOM
T0JIE YaCTUIIBI THIPaTa OKUCH aTFOMHHHS IEPEMEIAIOTCS K KaToy.
9. MonekynsipHO-KHHETUIECKHE CBOWCTBA KOJUTOMIHBIX CHCTeM. bpoyHoBckoe aBmkenne. CpeqHUl CIBUT
YaCTHII.
10. XapakrepucTtrka mucriepcHoi ¢aspl. UncnenHas, oObeMHass U MaccoBask KOHIEHTPAIMS JUCIIEPCHOM
¢aszsr.
11. 3oub cepbl OBLI TOJIydeH WyTeM JOOaBJIICHHWS S MII pacTBOpa Cepbl B CHHPTE K 10cm®
JTUCTUIUTUPOBAHHOM BoJIbl. KakuM MeTo/10M MotyueH AaHHBIN 307167 YeM 00bACHSIETCA, YTO B MPOXOIAIIEM
CBeTe 30JIb 00JIaJ]aeT KPACHOBATO-OPAH)KEBBIM OTTEHKOM, a B OTPAKEHHOM —TOJIyOBbIM?
12. OObsacHuTe, mouemy npu B3OanThIBaHWM O€H30i1a B Bojae HaOmronaercs OBICTpOE paccilauBaHHE
KHUJIKOCTEH, a MpH B30AITHIBAHUU yKa3aHHBIX JXKUAKOCTEH B MPHUCYTCTBUHU MbLIA MOJIYy4aeTcs ycTOHuUMBas
amynbcns. Kakyro pons urpaer monekyisl Mbuta (Ci7HzsCOONa)? [late cxemy KamenmbKd SMYJIBCHU
6eH3ona B Bojie. KakuM MeTo10M MostyueHa SMYIbCHs?

13. TloBepxHocTHbIe sBcHHSA. IlOBEpXHOCTHOE HaTsuKeHne. KpaeBoit yronm cmaumBanms. Teriora

cMauuBaHus. KanmuiisipHoe Mo JHsATHE U ONYCKaHHE K UIKOCTH.

14. CtpoeHne MHIICIIT 30JICH.

15. Kakue oobemsr 0,029%- noro pacrBopa NaCl u 0,001lm AgNO; Hago cmemarh, 4TOOBI MOJYYHTH

HE3apsHKEHHBIC YaCTHIIBI 30JI1 XJIOPUCTOro cepedpa? I[II0THOCTH pacTBOpa XJIOPHUCTOTO HATPHs paBHA

eIUHULIE.

16. 3016 ABYOKKCH 0JI0OBa 00pa30Bajics B Pe3yJibTaTe ACHCTBUS HEOOBIIOTO KOIMYSCTBA COMSTHON KHUCIOTHI
Ha cTaHHAT Kaiaus. Hamucars popMyy MUIICIIIBI 3015

Ilpumepuil 3a0anuii KOHMPOILHBLIX padom

Konmpononas pavoma 1
1. 3011 HOMCTOTO cepelpa MOJIydeH B pe3yibTaTe mocTenenHoro gobasmenns k 20cm® 0,011 pacTBopa
woxucToro Kamust Scm® 0,2%-HOTO pacTBOpa a30THOKHCIOTO cepebpa. Harmcats (opMysy MHUIIEIIBI
NOJYYUBIIEroCsl 3071 W OINpPENCIUTh HANpaBICHHE JBIDKCHHS YacTHI[ €ro B JJIEKTPUYECKOM IOJIE.



[T10THOCTH pacTBOpa a30THOKHCIIOTO cepedpa MPUHATH PaBHON €IWHUIIE.

2. Kaxoii o6sem 0,005 H pacTBOpa a30THOKHCIOrO cepebpa Hajgo npudasuts k 20cm” 0,015 pactBopa
MOJIUCTOTO KaJiusi, 4YTOObI MOJYYUTh IOJIOKUTENBHBIA 30Jb HOIUCTOrO cepebpa? Hammcats (opmyny
MHUIIEIUIEL. Omeem: ceviue 60ch’.

3. 301p rHApaTa OKHCH JKele3a MONyYWIH B pesymbTaTe a00aBneHms K 85 cM® KHIsei
JTUCTUJUTMPOBAHHON BOABI 15 eM® 2% -Horo pacTBopa XJOPHUCTOro kenesa. [Ipu 3ToM XIIopHOE >Kee30
YaCTUYHO IO/IBEPIIOCH TUAPOIIN3Y

FeCl; + 3H,0 = Fe(OH)3 + 3HCI

Hanwucats hopmyny munesuist 30 Fe(OH)s yunrtbiBasi, uto npu 00pa30BaHUU YaCTHIl THAPATA OKHCH

Keres3a B pacTBOPE MPHUCYTCTBOBAIN cieayonue nousl: FeO’, HY, CI.

4. CBeXEOCaXJICHHBI 0CaZOK THAPOOKUCH AaOMUHHUS 00padaTbiBaeTcss HE3HAYUTEIbHBIM
KOJIMYECTBOM COJITHOW KHCIIOTBI, HEJOCTAaTOYHBIM Il TIOJHOTO pacTBOpeHus ocaaka. llpu stom
obpaszyercs 3056 Al(OH)3. Hanmcats dopmyny MUILIEIUTBI THAPOOKCHIA ATIOMUHHS, €CJIH U3BECTHO, YTO B
AIIEKTPUYECKOM TOJI€ YaCTHUIIBI THPATa OKUCH ATIOMUHUS TIEPEMEIIatoTCs K KaToy.

Koumponsuaa paboma 2

1. 3ous cepsl OblN MONMydeH myTeM jo0aBiennms 5 i pacTBopa cepbl B crmpre K 10cMm®
JUCTUIIIMPOBAHHOM BoJbl. KakuM MeTo/I0M mostyueH AaHHbIN 307167 UeM 00bsACHSIETCS, YTO B MPOXOIAIIEM
CBETE 30J1b 00J1a1aeT KPACHOBATO-OPAH)KEBBIM OTTEHKOM, @ B OTPa)KEHHOM —TOJIyObIM?

2. OOBsicHUTE, TIOYEMY TIpU B30ANTHIBAHWM OCH30JIa B BOJIE HaOmOAaeTcsi OBICTpPOE paccianBaHUE
KHJIKOCTEH, a MpH B30AITHIBAHUHM YKA3aHHBIX XHJKOCTEH B MPUCYTCTBUH MbLJa TOIYYaeTCs YCTOWYMBAS
smynbeusi. Kakyio poab urpaer mosekyiasl Mbuta (Ci7H3sCOONa)? Jlate cxeMy KamelbKH SMYJIbCHH
6eH3oJ1a B BoJie. KakuM MeTo10M notyueHa SMYJIbCHsl?

3. Kakue o6wembr 0,029%- noro pactBopa NaCl u 0,001x AgNO3 Hamo cmeriarh, 4TOOBI HOTYYUTh
He3apsHDKCHHBIE YaCcTHIBI 30J1s1 XJopucToro cepedpa? IIIOTHOCTH pacTBOpa XJIOPUCTOrO HATPHUS PaBHA
CIMHULIL.

Omeem: 4,96¢cm° pactopa AgNO; 0,001 1 1em® NaCl 0,029%.

4. 307p IBYOKHCH O0JIOBa OOpa30Bajicsi B pe3yNbTaTe NEHCTBUS HEOOJBIIOTO KOJUYECTBA COJISTHOU

KHCJIOTHI Ha CTaHHAT Kayins. Hamucath (GopMyity MUIIEIUTBI 3015

Omeem: {[SiO2], SiOs* 2(n-x)H} > 2xK*

Kpumepuu OUEHKU omeema cmydenma npu 6blnO/IHEHUU KOHmp0.fle0l2 pa60Mbl

Onenka TpeOoBaHus K 3HAHUAM

OTJINYHO MPUBEJCHBl  TOJHBIC  TPAaBWIbHBIC  pEIIEHUs, OTBETHl TI'PaAMOTHO
apryMEHTHUPOBAHBI

XOpOIIIO JOTYIIEHbl HE3HAYUTEIbHBIC TOTPEIIHOCTA TPH OTBETaX Ha BOIPOCHI,

aprymeHTanus Oblia He OJHOM

YIOBJIETBOPUTEIIBHO | B OTBETaX HA HEKOTOPBIE BOIPOCHI JOMYIIEHBl I'pyOble OIMMOKH, YacTh
BBIBOJIOB HE apI'YMEHTHPOBAHA WJIM aPTYMEHTHPOBAHA HENPABUIIHLHO

HEYJIOBJICTBOPUTENHLHO | OTBeTHl HAa 50 u Gosee % BOMPOCOB OMMOOYHBI, OOJBITMHCTBO BHIBOJIOB
HE apryMEHTUPOBAHBI WM apTyMEHTUPOBAHBI HEMTPABUIILHO

Ilpumepnvie mecmoswie 3a0anus no Kypcy



Tecr 1
DJIeKTPONPOBOAHBIE CBOMCTBA JUCIIEPCHBIX CHCTEM

1. 3o Agl nonyuen szaumoneiicrBuem AgNO; u Kl npu n3ositke Kl.
Kakoit noH OyzeT moTeHINaTIO0NPEACISIFOIIUAM ?

1) Ag+; 2) I'; 3) K*; 4) NO*.

2. KakoBbI BO3MOKHBIE TPUYMHBI BO3HHKHOBEHHs JIDC Ha MOBEPXHOCTH YaCTHI] THAPO30JId KPEMHE3EMA B
BOJIE?

1) ancop6umst HOHOB cTabUIM3ATOPA;

2) MOHU3ALHUS TOBEPXHOCTHOTO CIIOS;

3) mocTpamBaHMe KPUCTALIMYECKON PENIETKH HOHAMH U3 PaCTBOPA.

3. Ilpu monydeHMH OSMyNIbCHM Tuma "Macio B BoAe" B KauecTBE CTaOMIM3aTOPOB HCIIOJIB30BaHBI
TUAPOXJIOPHUI AOeIuIaMMOHus . KakoB 3HaK 3apsjia Karnemb?
1) MoOKUTENbHBIN; 2) OTPUIIATEIBHBIN; 3) HET 3apsa.

4. K KkakoMy 2JIeKTpOo1y OyIyT MEpeEMENaThCs MAKPOMOJIEKYJIbI O€lIKa B KMCIION cpejie?
1) k kaToxy; 2) xk anony; 3) He OyIyT epeMeNaThCS.

5. Tuaposons cynbhuaa mpimbsika (1) monyden mporyckanneM M30bITKa CEPOBOIOPOA YEPE3 PACTBOP
MBIIIBSKOBUCTON KHUCIIOTHI:
2 HAsO3; + 3 H,S = As,S3 + 6 H,O
3apsn yacTuil OyaeT
A) nonoxwuTensHbIii (BeneacTaue ancopouuu nonos HY);
b) otpunarensublii (Beaenctue aacopoumu nonos H S);
B) sapsan orcyrcryer

7. Tunxposons xiopuna xeiesa (1) monyden rugpommszom FeClsnpu kunsiuennu pactBopa:
FeCl;+ 3 H,0 = FG(OH)gl + 3 HCI
B pesynbrate o0Opasyercs Muleiia, CTPOCHUE KOTOPO MOXHO Bbipazuth hopmynoit {m[Fe(OH)s] nFeO+
(n-x)CI'} xCI'
YKa)XuTe COCTABJISIONINE YACTH MHIICILIBI:

1) sapo MunemBI

2) NOTEeHIMATIONPE/ENIONINE HOHBI

3) OPOTUBOMOHBI OT YACTHUIIBI JI0 FPAHMIIBI CKOIBKEHHS

4) npotusonons! aud@ysnoii uactu JJ2C.
a) m[Fe(OH)3];6) xCI’; 8) (n-X)ClT) nFeO*

8. 'mnpo3omab noauna cepedpa MoydeH 1Mo PeaKiim:

AgNOsz+ KI = Agl + KNO3 B npucyrctBun n36bsitka AGNQO3. dopMyiia MUALIEIITB 30715
UMEET BHI:

1) {m[Agl] nAg+(n - X)NOs"} xNOs"

2) {m[AgI] nI" (n - X)K+} xK+

3)  {m[AgI] n NOs"(n - X)Ag+ }xAg+ Ykaxure IpaBUIbHBII OTBET.

4
9. Yt0 H21)3LIBa}0T TpaHUIel CKOJIBKEHUS TPH SJIEKTPOKUHETUIECKUX SBICHUSAX ?

1) rpanuiy MexIy aacoOpOLHOHHBIM U AU(P(Y3UOHHBIM CIIOSMHU IPOTH- BOUOHOB;

2) TpaHuily, 10 KOTOpOoi poxoauT pa3psiB J1DC IpH TEMIOBOM JBUKEHMH YaCTHII,

3) rpanuity, 110 KOTOpoil MPoxoauT pa3psiB JADC IIpH HATOKEHMH BHEIIHETO SIEKTPHYECKOTO IO,



4) rpanuuy pasnena das.

10. Yto takoe 1) anextpodopes;2) 3JIeKTPOOCMOC;
3) moTeHuan ceaUuMEHTAIMK; 4) MOTEHIIMAT TCYCHHS ?

a) TCUYEHHE KUIKOCTH B KAIMIUISAPE MO JCHCTBUEM DJIEKTPHUECKOTO TOJIS;
0) BosuukHOBeHHE DJIC MpH OCeTaHNK YaCTHII;

B) JIBIDKCHHE YaCTHI[ JUCIEPCHOH (Da3bl MO JEUCTBHEM IJIEKTPUIECKOTO TIOJIS.
r) BosuukHOBeHHE DJIC MpH TEUCHHH KUIKOCTH Yepe3 KalUJLIIPHO- IOPUCTOE TEIIO.

Tect 2
Cmpoenue /[3C

1.Kak pacnoyiararorcsi B IpOCTpaHCTBE MPOTHBOMOHEI 110 Teopru LlTepHa?

1) paccesHsl B NpOCTpaHCTBE Ha HEKOTOPOM PAacCTOSHUM OT TPAaHMLBI paszena (a3, obpasys
1 dy3HbIii C10i;
2) pacnoJioKeHbl BOIM3HM MPaHUIBI pasjiena (a3, 00pasys IIOCKUi KOHIEHCATOP;

3) "acTh NPOTUBOMOHOB HAXOJUTCA BOJNM3U IPaHMIIBI pasjena $pas, 00pasys ajcopOLMOHHBII CIIOH,
4acTh paccesiHa B IPOCTpaHCTBe, 00pa3ys Auddy3HbIN €10 MPOTUBOUOHOB.

2.Yemy paBHa 3pdexTuBHas ToMIUHA TUPHY3HOHHOTO CIOS?

1.paccrostHuo, Ha KOTOPOM NOTEeHIMAT UGG Y3UOHHOTO CJIOSI CHIKAETCS 10 HYJIS,
2.PaccTosiHuI0, Ha KOTOPOM NOoTeHIMAT TU(h()Y3MOHHOTO CJI0SI CHIDKAETCS B € pa3;
3.PaccrosHuio, Ha KOTOPOM MOTEHIMAI JU(PPY3HOHHOTO CIIOS CHIKACTCS B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTEHIHAN JU(PPY3HOHHOTO CIIOSI OCTAETCS MMOCTOSIHHBIM.

3.Kakoii moTeHnan Ha3pIBAIOT HIIEKTPOKNHETUIECKUM ?
1) norenuuan Ha rpanuue pasaena ¢as;
2) NOTeHLMAas HA TPAHMIIE CKOJIbKEHHUS;
3) noTeHIMAaN Ha rpaHUIE aICOPOLMOHHOTO U AP Y3HOHHOTO CIIOEB;
4) moreruman JDC Ha paccCTOSHMU OT TPAHMIBI paszeia (a3, paBHOM >(PPEKTHBHON TOJIMHE
mddysnoit vactu 19C.
4. Kakoif W3 mepedrcieHHBIX HOHOB 0Ojanaer HambOosblied crnocobHocThio cxuMath J[DC B 3071€
cynbbuaa Cyg)BMBI (1) SbySs3, cTabunM30BaHHOM HUTPATOM CYPHMBbI?
1) Ca**; 2) CI'; 3) SO,°* ; 4) Na'.
5.ITouemy npu Bo3pacTaHuM paanyca MOHOB, UMEIOIIMX OJMHAKOBBIN 3apsj, ycuiuBaetcs cxarue JJ9C?
1.u3-3a yMeHbLIEHUS I'MIpaTallii HOHOB;
2.13-3a BO3pacTaHUs IUIOJIbHOIO MOMEHTA HOHA,
3.1M3-3a YBEJIIMYCHUS aICOPOLIMH HOHA,;
4.73-3a yBeTMUYCHHS KPUCTATUTIOXUMHUYECKOTO paaryca noHa
6.[Tpu kakux ycnmoBusix Bo3MOxHa cTpykTypa JIIC mo ['enbMronpiry?
5) npu BBICOKO# KOHIEHTpanuu HHAP(GEPEHTHOTO HIEKTPOJINTA,;
6) Ge3 106aBOK 2IIEKTPOINTA;
7) He BO3MOKHA, HM IIPH KAKUX YCIOBHAX
7.B uem cocrosT Henoctarku Teopuu nuddysnoro JIC I'yu-Yenmena ?
A) He yuuThIBaeT BIMSHHME 3aps/ia IPOTHBOMOHOB MHAU(D(EPEHTHBIX 31eKTPoIuTOB Ha JIDC;
b) He MoxeT OOBSICHHTH pa3IMYHOE BIMSHUEC HA OJIICKTPOKMHETHYECCKUI IMOTEHIMA HOHOB
OJIMHAKOBOTO 3aps/a, Pa3IHYaIOIUXCS [0 pa3Mmepy;
B) ne oObscHsET sBNECHME NEpe3apsaaKu 3071



Bri0epure npaBunbhbiii otBeT:1) A b; 2) Au B; 3) b u B.

8. l.Ilorenmman rpaHuilsl pa3aena ¢as - 37O ...
2.IToreniman nugdy3HOro cios - 310 ...
3.DJIeKTPOKMHETHUECKUI TIOTEHIIHA - 3TO ...
4.V303¢eKTpHUYEeCKas TOYKa - 37O ...
A)noTeHIraN, BO3HUKAIONMINN Ha TPAHHIIE CKOJIBKCHUS,
b) norenmnma, BO3HUKAIOIINI HAa TPaAHKIIE IUCIEPCHOM (a3bl U AUCIICPCHOHHON CPEJIbI;
B)moTeniuan, BO3HUKAIOIIUI Ha TpaHUIle aACOPOIIMOHHOTO B MU ()Y3HBIX CIIOEB;
') HuYero U3 MepeuncICHHOTO

Beibepure npasunbhsiii otBeT: 1) 1A, 2B. 3I'. 4/1; 2) 1B, 2B, 3A, 4T; 3) 1T, 2/1, 3B, 4A.

9.Kakue (hakTOpbl BIMAIOT Ha PaCIpe/Ie/ICHHE IPOTHBOUOHOB B TUCIIEPCHOHHOM cpejie BOIM3U 3apsHKEHHOM
MIOBEPXHOCTH TI0 TEOPHH:

A) TI'enmbmronbia; b) 'yu-Uenmena; B) [l tepua

5) snekTpocTaTHUECKHE CHITBI;

6) sekTpocTaTMUECKUE CHIIBI U TEMLIOBOE JIBMKEHUE HOHOB;

7) TemnoBoe JIBUKEHHE HOHOB, DJIEKTPOCTATHYECKUE CHIJIBI M aiCOPOLMOHHbIE (HEKYJIOHOBCKHUE)
CUJIBI

Bei6epute npaBuibHbIin 0TBeT:1) A2, B3, Bl; 2) Al, B2, B3; 3) A3, b2, B1.

10.Yactuus! ruaposons AgJ nmerot noBepxHocTHbIN noTeHuuan G0= 27 mB. YUemy paBen notenuuan ¢ Ha
PaCCTOSIHUM OT TIOBEPXHOCTH YaCTHUIIBI PaBHOM A dekTHBHON TommHe quddy3Hoit yactu J[IC?
1) 20 MB; 2) 10 mB; 3) 9 MB; 4) 2,7 MB

Tecr 3
Bnuanue snexkmponumos na /13C

1.Kakoii 371eKTpoauT Ha3bBatOT HHAU(DdEpEHTHBIM?
1.011H U3 MOHOB KOTOPOTO CIIOCOOEH JIOCTPAaUBATh KPUCTAJUIMYECKYIO PEIIETKY arperara MHUIIEILUIB;
2.He CoJep KAl HOHOB, CIOCOOHBIX JOCTPANBATh KPUCTAJUIMYECKYIO PELIETKY arperara MUIEIUITbI
¥ U3MEHATH MOBEPXHOCTHBIN noTeHuuain ¢o;
3.He cozeprkaluii HOHOB, oOpasyromux auddysnyro yacts 13C.

2.Kakoit 37eKTpoIuT Ha3bIBatOT HeMHAU(P(HEPEHTHBIM?
1.coneprkamiuii HOHBI, CHOCOOHBIE TOCTPaNBaTh KPUCTAIUIMUECKYIO PELIETKY arperara MULEeIUIbI;
2.CoJIeprKaIlifil HOHBI , OTHOMMEHHBIE C IPOTUBOMOHAMU MHILIEILIHI,
3.He coJeprKallnii HOHBI, CTIOCOOHBIE JOCTPANBATh KPHUCTAIUINYECKYIO PEIIETKY arperara MULEIUIHI;
4.He conepiKaluii HOHbI, BXOASAIINX B MHULIEILTY 3051

3. Kakoii u3 noHOB 00y1ajaeT HanOobInel cnocooHocThio cxkuMaTh JIIC B 301¢ MNO,, cTabunn3oBaHHBIM
KMmnO, ?
1) Ba?* 2) CI'; 3) SO4%; 4) K*

4.Kakoll U3 NepeyuciIeHHbIX MOHOB 00ajaeT HauMeHbllel crnocoOHocThio cxumarh J[OC B 30me AgJ,
crabmmzoBaHHbIM AgNO3?
1) Na* ; 2) CI'; 3) SO4%; 4) Ca**

5.Kakoit U3 3JIeKTPOJIMTOB MOXKET BBI3BaTh Mepe3apsaky 30 Mosubara xkenesa (111), crabunuzoBanHoro
xaopumom xkenesa (111)?
1) xsnopun Hatpust; 2) xinopun Kaneius; 3) Gocdar Hatpus; 4) nutpat xenesa (111).



6.Kakoii 13 2JIeKTPOJIMTOB MOKET BBI3BATH MOJIHYIO Iepe3apsiaKy 301 ShySs, crabmim3oBaHHOTO XJIOPUIOM
cypbmsr (111)?
1) xnopun Hatpus; 2) cynsdar kanus; 3) pocdar Hatpus; 4) cynbua HATPHS.

7HpI/I BBCJICHHUU B IIOJOXXHUTCIIBHO SapH)KCHHBIﬁ 30JIb 3KBHUMOJIAPHBIX KOJIMYCCTB TI'aJIOTCHUAOB KaJIUA B
KaKOM HOpAAKE MOXKXHO PACIIOJIOKUTL 3TH COJIKM IO BBI3BAHHOMY UMHU CHUIKCHHUIO BCJ'II/I‘II/IHBIZ-HOTGHI_[I/IaHa

YaCTHIL 30151
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KCl; 4)KI<KCI<KBr.

8.Kakoii u3 nmepeyrcieHHbIX (aKTOPOB HE MPUBOUT K U3MEHEHUIO Z-TTOTEHIHAIA 30715
1. cHmKeHMEe KOHIIEHTpAIK HHAND(HEPEHTHOTO 3IEKTPoIUTa (HOHHOM CHITBI PacTBOPA);
2. IOBBIIICHUE KOHIICHTPAIIH JUCTIEPCHOM (hassr,

3. 3aMEHA YacTH BOJHOM (ha3bl HA OPraHUYECKYIO (CITUPT, alleTOH).

9.Kak wm3mensierca sddexruBras tommuHa auddysHoit wactu JAD3C mpu yBeaHMUEHUM KOHIICHTPAIUH
UHIUPPEPEHTHOTO JIEKTPOJIUTA B 00beMe BOIHOI (pa3bl (IOBBIIICHHMH HOHHOM CHIIBI)?
1) Bo3pacraeT; 2) He MeHseTCs; 3) YMEHBIIIACTCS.

10.Kakoe neiictBue oka3biBatoT Ha J13C unangdepeHTHbIe 37IEKTPOTUTHI?
1.110BBIIIAI0TZ -IIOTEHITNATT,

2.He U3MEHSOT Z-IOTEHLINAT,

3.yBENIMYMBAIOT TOTEHIIMAN TPAHUIIBI pa3/iena,

4. cHMKAIOT Z-NIOTeHIUA

Teer Ne 4
ArperaTuBHasi yCTOHYHUBOCTD.

JInopoOHbIe M MHOPUIBHBIE CHCTEMBI

1. JTatekc - sTO

1) nByxdasHas IByXKOMIOHEHTHAs CHCTEMA-UCIIEPCHUS TIOJIMMEDPA B BOJIE;

2) nByx(a3Has TPEXKOMIOHECHTHAas CHUCTeMa-IUCIIEpCHs IOIMMEpPAa B BOJE, CTAOMIM30BAHHAS
MOBEPXHOCTHO-aKTHBHBIM BEIIECTBOM (3MYJIbraTOPOM);

3) oaHodasHas cucTeMa - pacTBOP MOJUMEpPA B BOJHOM cpejie, coepsKaleil aMyIbrarop
2. JInohoOHBIE KOJUIOMIHBIE CUCTEMBI IPHHIIUIUAIBHO arpEraTuBHO HEYCTOWYUBEI, TIOTOMY 4TO

l) 00na1at0T U30BITKOM CBOOOTHOW SHEPTHUH;

2) XapaKTepu3yloTCsl BBICOKMM MOJIEKYJISIDHBIM CPOJACTBOM MEKIy JAHCIEpCHON (Ba3zoil u
JTUCIIEPCUOHHOM CPEION;

3) 06pasyroTcs B pe3ynbTaTe CaMOIIPOU3BOJILHOTO JUCIEPIUPOBAHUSL.

3. JIuopuibHbIE KOJIOUIHBIE CUCTEMBI IPUHIUITUATBHO arPEraTUBHO YCTOWYMBBI, IOTOMY 4TO

1) o6pa3syroTcs B pe3ynbTaTe caMOIPOU3BOJIBLHOTO JUCIIEPTHPOBAHKS U XapaKTEPH3YFOTCS BBICOKUM
MOJIEKYJISIPHBIM CPOJICTBOM MEXKIYy AUCIIEPCHON (pa3oii U NUCIEpPCUOHHON Cpeoi;

2) o6nanaroT u36BITKOM CBOOOIHOI SHEPrHH;

3) UMEIOT IPEIENBHO BBICOKYIO JUCIIEPCHOCTD.

Daxkmopwvl azpezamugHoll yCmou4ueocmu



4, Ha moOBEpXHOCTH YACTHI[ AUCIEPCHOM (a3bl MOJMCTUPOJILHOIO JIATEKCa HMMEETCS paspeKeHHbIN
ancopOmonHnblii  cnoit [TIAB - naypara kamus (“SCOOK). ArperarmBHas yCTOWYHMBOCTH JIaTeKca
o0ycnoBieHa qeiicTBEM

1) MOHHO-3JIEKTPOCTATHYECKOTO (PAKTOPA YCTOHUMBOCTH;

2) ruapaTanMoHHOro (GaKTopa;

3) CTPYKTYpHO-MEXaHUIECKOTO (haKTOpa.

5. Ha moBepxXHOCTH Y4acTHUIl AUCIIEPCHOM (a3bl JaTeKca COMoaruMepa OyrajueHa i METAKPUIOBOM KUCIOTH
CH3
I
~CH2-CH=CH-CH2-CH2- C -
I
C=0
I
OH
UMeeTcsl aIcopOnMOHHbIN cnoit Mosiekya HenoHorenHoro ITAB RO(CH,CH,0).H ,rme (SI=Cio - Cis).
JlucriepcHoHHAsE Cpefla HMMEET IIEJIOYHYIO PEeaKini. ArperaTUBHas YCTOWYHMBOCTH TaKOIO JiaTeKca
oOycnoBiieHa NEHCTBUSMH:
1) HOHHO-3JIEKTPOCTATHYECKOTO (PAKTOPA YCTOHUMBOCTH;
2) He’NeKTPOCTaTHYECKUMHU (PaKTOpaMu;
3) COBOKYIHBIM JIeHCTBUEM HOHHO-3JIEKTPOCTATHYECKOTO U HEXIEKTPOCTATUYECKUX (haKTOPOB.

6. OT Kakux (aKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH ObIcTpoi Koarynsauuu Kg
1) oT TemmepaTyphl ¥ BA3KOCTH CPEIbL;
2) OT TeMIIepaTyphl U BPEMEHH KOATYJISAIMH;
3) oT BpeMeHM KOATy/IsI{U U KOHIEHTPALMK YaCTHII,

7.Koapdpunment 3ameyieHns: Mpyu Koaryisiiiuy MoKa3bIBaeT:
1) BO CKOJIBKO pa3 KOHCTaHTa CKOPOCTH MeIUICHHOHN koarymsuuu K, MeHblle, 4yeM KOHCTaHTa
CKOpocTH ObIcTpoii koarynsauuu Kg;
2) BO ckoibko pa3 Kg menbie Ky;
3) Bo ckosbko pa3 Ky, 60bme Kg,

8 .KakoBa npuposa cui OTTaIKUBAaHHU MEXy YaCTUIIAMH, KOTOphIe paccMarpuBatoTes B Teopuu JIPO?
1) MmonexynsipHasi;
2) 2JeKTpOCTaTHYEeCKas,
3) ancopOIMOHHO-COTLBATHAS.

9. KakoBa npupoja cujl NpUTsHKEHUSI MEeXAY YacTUIamMu coryiacHo teopuu JJIDOO?
1) snekTpocTaTHYECKUE CHUIIBL
2) MONEKyISPHBIE CHIIBI;
3) cTpyKTypHO-MeXaHHUYECKHuii Gapbep.

Tect Ne8

1.ITox neWicTBHEM KaKHX CHJI IPOMCXOIUT B3aNMHOE TIPUTSHKEHHUE YaCTHI] TPU KOArYJISIIAH ?
1) snexTpocratnueckux;
2) BaH-JIep-BaaIbCOBBIX (MEKMOIEKYIAPHBIX);
3) 2NIEKTPOCTATHYECKHX U BaH-/IEP-BAaTbCOBBIX.

2.Kakue cocraBisolnye pacKIMHUBAIOLIETO JaBieHus paccMarpuBaet Teopust JJIPO?
1) a1eKTPOCTaTHYECKYIO U CTPYKTYPHO-MEXaHUYECKYIO;



2) MOJICKYJISIPHYIO U aJICOPOLIMOHHO-COJIbBATHYIO;
3) 2IEKTPOCTATHUECKYIO U MOJICKYIISIPHYIO.

3.Ilpu moBeIIeHUH KoIMYecTBa afcopbupoBaHHoro [TAB Ha MOBEpPXHOCTHM YaCTHIl JIaTEKCa MPOUCXOIUT
TUAPOPUIH3ALNS TOBEPXHOCTH MOTUMEPA. ITO MPUBOJAUT

1) k yBenuueHHI0 KOHCTaHThI ['amakepa A*, CHUKEHUIO arperaTUBHON YCTONYUBOCTH, YBEITUYCHHIO
I1BK;

2) He u3MeHsieT KOHCTaHTy ['amakepa A*, He BIHMSET HA arperaTUBHYIO YCTOWYNBOCTh CHCTEMBI |

3) K CHIDKEHHIO KOHCTaHTBHl ['amakepa A*, TOBBIIIEHUIO arperaTUBHONW YCTOWYMBOCTH,

yBenuuenuto [1bK.

4. PackiMHUBArOIIEe JaBICHUE, BO3HUKAIOIIEE B TOHKOW TJICHKE JKUJKOU CPeabl MEXKIY COMMKAIOIUMHUCS
MMOBEPXHOCTSIMH, MOKHO ONPEICIIUTh KaK:

1.Bceraa nMojaoKUTENbHBIN U30BITOK IABJICHUS B TUICHKE TI0 CPABHEHHIO C IaBJICHUEM B 00BEME CPE/IbI;

2.M30BITOYHOE JaBIIEHUE, KOTOPOE HAJ0 MPWIOKHTHh K IUICHKE, YTOOBI €€ TOJIIMHA OCTaBajlach
MMOCTOSIHHOM;

3.JaBIeHHE, KOTOPOE BO3HUKAET MPH MEPEKPHIBAHUU TPAHUYHBIX CIOEB YKHIKOCTH, MPUMBIKAIOIINX K
Ka)X10¥ MOBEPXHOCTH U UMEIOIIMX AHOMAJIBHYIO CTPYKTYPY U CBOMCTBA

VYKaXute HEBEPHOE YTBEPKICHUE.

5.CnoxHasi koHcTaHTa ['amakepa A* ompexaensercs BoipakeHueM A*=Ag+A;- 2A01(unmexcer 0 u 1
OTHOCSATCS COOTBETCTBEHHO K Cpejie M TBepAoi (ase), COrIacHO KOTOPOMY JJIsi YMEHBIICHUS SHEPTHH
B3aUMHOT'O MPUTSHKEHUS YaCTHUIl THAPO30Js U MOBBIIMICHUS €r0 arperaTUBHON YCTOWYHMBOCTH HEOOXOIMMO
ocymiecTBUTh (HarmpuMmep, 3a cueT aacopobiu [TAB)

1.ruapodobu3aIno MOBEpXHOCTH YaCTHII;

2.7uaApoHOUITU3AIIIO TTOBEPXHOCTH YACTHII;

3.01eopuHM3aIuio MOBEPXHOCTH YACTHIL

VYKaxxnuTe NpaBUIIbHBIN OTBET.

6.ITopor ObICTPO# KOATYIISAIUH - 3TO KOHIEHTpaLus ekTpoauTta (C,;), Ipu KOTOpoit
1.ckopocTh Koaryasanuu nepecraet 3aBUceThb OT Csy;
2.TOTEHINANLHBIA  Oapbep OTTAJKUBAHHWS CTAHOBHUTCS PAaBHBIM HYIIO M BCE CTOJKHOBEHUS
CTaHOBATCA Y(PPEKTUBHBIMH,
3.cupaBesTUBBI 00a YTBEPIKICHHS.

7.ITopor Koarymsiuu - ’TO HAaUMEHbIIAss KOHIICHTPAIUS dJIEKTPOIIUTA, TPH KOTOPOi

1.cTaHOBHUTCSI BO3MOXHOW KOArymnsiiusi, T.K. MOTCHIMATbHBIA Oapbep OTTATKWBAHUS CTAHOBHUTCS
MEHBIIIE SHEPTUH TETIOBOTO JBKCHHUS,

2.BCE CTOJIKHOBCHHS YaCTHI] CTAHOBATCS d()(HEKTUBHBIMU,

3.crpaBeIuBBI 00a YTBEPKICHUS.

8. Teoperuueckoe obocHoBanue npapuia Illyneue-I'apau, BeiTekaromee u3 reopun JJIDO, BeIpaxkaercs
YpaBHEHUEM, COTJIIACHO KOTOPOMY:

1) mopor GwICTPOi KOAry/IslMM M3MEHSAETCS MPSIMO IPONOPHUOHATLHO LIECTOM CTEIEHH 3apsja
KOaryJyupymoIlero HoHa,

2) mopor OBICTPOM KOATYISIHMH HM3MEHAETCS OOpAaTHO HPONOPILHMOHAILHO YETBEPTOH CTENEHH
3apsiia KOaryJIupyIOIIero HOoHa;3) MOpor OBICTPOH KOAryisluk HW3MEHSIETCS 0OpaTHO MPOMOPIMOHATBHO
LIECTOH CTENEHH 3apsAa KOaryJlupyroollero noHa.

9.. Jlatexc crabunm3oBaH ojiearoMm Kanus. Benmuunna I1BK Oyzner HauMeHbIIel Npu KOAryisluu JIaTeKca
JJIEKTPOIUTOM:



KNOg;
Ks[Fe(CN)g].

10.B oTpunaTenbHO 3apsKEHHBIN 30J1b BBeACH MHAUGGEPEHTHBIN AJIEKTPOIUT, UMEIOIINA OJHO3aPSAHBIN
katuoH. Haiineno, uro IIBK paBen 640 mmonw/n. Uemy momkeHn ObiTh paBeH I[IBK mis nByxsapsaHOTro
KaTHOHA, €CJIM CYMTATh, YTO 30JIb CTAOMIIM30BAaH TOJIBKO 3a CUET MOHHO-3JICKTPOCTATHUECKOIro (hakTopa u
OTCYTCTBYET HEUTpaITM3aIllMOHHBIA 3(()EKT KOAT YIS ?

1) 64 mmomb/1

2)10 moun/m

3)1 MMOJIB/I1.

Tecer Ne 5

CmpykmypHo-mexanuueckue, MOJEKYIAPHO-KUHEMUYeCKue W  Onmuyeckue  Ceolicmea
KO10UOHBIX cucmem

1. B Kakux eMHUIIAX U3MEPSETCS BA3KOCTH B cucteme CHU?
1) Iya3ax;
2) IMackanb cekyHaax;
3) Mackansx

ZHpI/I JJaMMHAapHOM TCYCHHUH HBIOTOHOBCKHX JKUJAKOCTEH BSI3KOCTb.

1) pacTeT MpsiMO MPOMOPLHUOHAIEHO MPUIIOKEHHOMY HaNPSKEHUIO CIIBUTA;
2) HE 3aBHUCUT OT HANPSHKEHUS C/IBUTa,
3) OCTaeTCsl IOCTOSTHHOM B 00JIaCTH OU€Hb MaJIbIX HAIPsHKEHUN CABUTA.

3.KakoB mexaHn3M OpOYHOBCKOTO JABYKEHHSI YAaCTHUI] B TUCTIEPCHOHHOH cpee?
1.4acTuIpl ABUKYTCS B TPAaBUTAI[MOHHOM IIOJIE;
2.9aCTHUIIBI CTAJTKUBAIOTCS MEXTy COOOM U TIepelaloT MMITYJIbC B IIPOU3BOIIBHOM HAIPaBJICHUU,
3.MOJIEKYJIBI CPEbI CTAIKHBAIOTCS C YACTHIIAMHU U TIEPEIAIOT UM UMITYJIbC.

4.T1pu KaKkux pazMepax 4acTuI] HaOIr01aeTcsi OPOYHOBCKOE IBUIKCHUE?
1) < 100 um
2) <1 MKm
3) < 10 mxMm

5.Mep0171 HNHTCHCHUBHOCTH 6pOYHOBCKOFO JABHXKXCHUSA KOJIJIOMAHBIX YaCTHUII ABJIACTCA

1.CYMMa BCEX CMEICHUI YacTHUIIBI TTI0 BCEM HaIpaBJICHUAM 3a CAUHUIY BPEMCHH,

2.cpez[Hee apI/I(bMeTI/I'-IeCKOG 3HAUYCHUC KBaApaTOB CMCH_IGHI/II;'I JacTulbl IO BCEM HAIIpaBJICHHUAM 3a
€IMHUIY BpEMCHU,

3.cpez[Hee KBagpaTUYHOC 3HAYCHUC HpOCKHHfI CMCUICHUS 9YaCTULBI B OIIPEACIICHHOM HallpaBJICHUH.

6.Kakoe 13 ONTHYECKHX SIBJICHUN HEBO3MOXKHO B KOJUIOUIHO-AHUCIIEPCHBIX CHCTEMAaX ?
1) nudpakuus cBeta;
2) OTpaXEHHE CBETA OT MOBEPXHOCTH YACTHII,
3) morJoIIeHNE CBETA.

7.Kakoe 13 puBEICHHBIX ONPEIeIEHUIl MyTHOCTH SIBJISIETCS] HETIPABHIILHBIM ?

1) MyTHOCTB - 3TO BEJIMUMHA, 0OpaTHAs TOJIIIMHE CIIOsl, IIPH KOTOPOI MPOXO SN CBET 0CIa0sIeTCs B
e pas;

2) MYTHOCTD - 3TO BEJIMYHHA, YUCICHHO PaBHAs JIorapu(pMy OTHOIICHHSI HHTEHCUBHOCTH T/II0IIETO U
IIPOXOJAIIETO CBETA YEPE3 PACCEUBAIOIIYIO CPELY;

3) MYTHOCTH - 3TO BEJMYMHA, PaBHAs MHTCHCHBHOCTH CBETA, PACCESHHOTO MO BCEM HAIpaBJICHUSM



euHHIEeH 00beMa CUCTEMBI ITPU UHTEHCHUBHOCTH MMa/IAl0IIero CBeTa paBHoM 1.

8. CormacHo YPaBHCHUTIO Panes, MHTCHCUBHOCTD pacCceaHHOTO CBCTa BO3pacTacT

MMpONOPLHUOHATIBHO...

1) xyOy nuameTpa 4acTuir,
2) KBajapary JJIUHBI BOJHBI IIAJAIOIIETO CBETA;
3) YKCICHHOM KOHIIEHTPAIMU YaCTHUIT

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anuii

Onenka

TpeOoBaHus K 3HAHUAM

OTJINYHO

OneHka «OTJIIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH TIIyOOKO H
IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepHall,  HCYEPIBIBAIOLIE,
HOCJIEA0BATENbHO, YETKO M JIOTUYECKH CTPOHHO €ro H3JIaraer, yMeeT
TECHO YBSI3bIBAaTh TEOPHIO C MPAKTUKOH, CBOOOJHO CIIPaBIsETCS C
3aJla4yaMH, BOIIpOCaMU W JOPYIrUMH BUAaAMU TPUMCHCHHA 3HaHPII>i,
IIPUYEM HE 3aTPYIAHACTCS C OTBETOM IIPM BUJIOM3MEHEHUM 3aJIaHMIA,
IMPaBUJIbHO 00OCHOBBIBAET MPUHATOC PCUHICHUC.

XOPOIIIO

OI_[CHKa «XOpoHIO» BBICTABIISICTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marepuall, rpaMOTHO MW IO CYHICCTBY HU3JIaract cro, HE JOITyCKas
CYIIECTBECHHBIX HETOYHOCTE B OTBETE Ha BOIIPOC, TMPAaBHUIIBHO
IMPUMCHACT TCOPCTUYCCKUC IIOJIOKCHHA IMPHU PCHICHHUH IIPAKTHYCCKUX
BOIIPOCOB M 3a14a4, BJIaJICCT HCO6XOI[I/IMBIMI/I HaBbIKaMHU U ITPUCMaMH UX
BBIIIOJIHCHM .

YIOBJIETBOPUTEIHHO

OreHKa «yJIOBICTBOPUTEIILHO» BBICTABIISICTCS CTYJACHTY, €CJIIH OH
UMEeT 3HAHHS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTalieil, JIONMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO  IPAaBWIBHBIC
(GOPMYITUPOBKH, HApPYIMICHUS JIOTHYCCKOH IOCIECIOBATEIIBHOCTH B
N3JI0KCHNU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITBIBACT Sany,)IHeHI/ISI HpI/I
000CHOBaHHUH OTBETA.

HCYAOBJICTBOPHUTECIILHO

OneHka «HEYJOBJIETBOPUTEILHO» BBICTABIISETCS CTYJAEHTY, KOTOPBII
HE 3HaeT 3HAYMTEJIbHOM YacTW MpOrpaMMHOI0 MaTepuala, J0IMyCKaeT
CYIIECTBEHHBIC OIMIMOKM, UMEET 3aTPyAHEHUS MPU OTBETE HA BOIIPOCHI
U 000CHOBaHHMHU OTBETOB. Kak IIPaBUIIO, OIICHKA
«HEYIOBJIETBOPUTEJIBHO» CTABUTCSI CTYJAEHTaM, KOTOpbIE HE MOIYT
OPOJOJDKUTh  OOydeHHe  0e3  JOMOJHMTENbHBIX  3aHATHUH 1O
COOTBETCTBYIOIIEN JUCIUILINHE.

=

Ilpumepnuvie memol peghepamos:

I'mapo3sonu. [onydeHue, ycTOMUMBOCTb,KOAT YIS HS.

2. JInddy3usa,u30TONMHBIA OOMEH 10 KHCIIOPOY U CTPYKTYpHBIC (Da30BbIe IPEBPAILICHUS B
HaHOPa3MECPHBIX OKCHUaX.

3. MHccnemoBanue cTpyKTYpbl OJTHOATOMHBIX CHCTEM Ha MOPOTE MEXKIY HEYMOPSI0OUYCHHBIM U
KPUCTATINIMYCCKHUM COCTOSIHUAMMU.

©oN R~

KuneTnka cMaduBaHKs B METAIUINYECKAX U OEJIKOBBIX CHCTEMAX.

KOB.FYJIﬂHI/IOHHBIC KOHTAaKThI B JUCTICPCHBIX CUCTCMAX.

HOBerHOCTHbIC SIBJICHUS B OEJIKOBBIX CHCTEMaX.

HOBerHOCTHbIe SABJICHUSA B JUCIICPCHBIX CUCTEMAX.

HOBerHOCTHBIe SABJICHUS B X XKUJKUX UKpUCTAJJIAX.

CsoiicTBa HAaHOAa3pP030JI4, 06pa3y}0mer0c;1 IIpHU HArpCBC OPraHNu4CCKUX COC,Z[I/IHCHI/II/I.

10 CrpykTrypoobOpa3zoBaHue B OCIKOBBIX CHCTEMAX.

npsMo
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11. ®u3uKo-XMMHUYECKHE OCHOBBI CMAaUMBaHUsI U PACTEKAHUS.

12. DneKTpOKMHETUYECKHUE SIBJIICHHS B KOJUIOUIHBIX CHCTEMaX.

13. IlpumeHeHHE HOHHOTO OOMEHa MPU CUHTE3€ KOOPAMHAIIMOHHBIX COeTMHEHUH.
14. Cryauu. CtynHeoOpa3zoBaHHUe.

15. BzaumoneiicteBue BMC c pacTBopuTenem.

Kpumepuu ouenusanus pegpepama

Ouenka TpeOoBanus K 3HAHUAM

OrneHka «OTJIMYHO» BBICTABJSETCS CTYACHTY, €CIM padoTa CTyIeHTa
HalyrcaHa rPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpy U
JOTHKY H3JI0KEHHUS, TOUYKa 3peHHs CTyJeHTa 00OOCHOBaHHA, B paboTe
MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-IIPABOBBIE AKTHI, MIPUMEPHI U3
CyneOHON MPaKTUKH, MHEHUS M3BECTHBIX YUEHBIX B JIaHHOW 0OJACTH.
CrymenT B paboTe BBIABUTACT HOBBIE WIS W  TPAKTOBKH,
JEMOHCTPHUPYET CIOCOOHOCTh aHAIM3UPOBATH MaTEpHa.

OTJIMYHO

OrneHka «XOpOIIO» BBICTABISETCS CTYACHTY, ecid paboTa HamucaHa
IPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYI0 CTPYKTYpPY U JIOTHKY
U3NIOKEHHUs, TOYKa 3peHus CTyaeHTa oOoCHOBaHHa, B pabote
MPUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIC aKThl, PUMEPHI U3
CcyeOHO# TPaKTUKH, MHEHHS U3BECTHBIX YUEHBIX B JAHHOW 00JIacTH.

XOPOIIIO

OneHka «yJTOBJICTBOPHUTEILHO»  BBICTABJISETCS, €CIM  CTYICHT
BBITIOJTHWI 3aJjaHuE, OJHAKO HE MPOJAEMOHCTPHUPOBAI CIOCOOHOCTH K
HAyYHOMY aHaJIM3y, HE BBICKa3blBal B pabOTe CBOEr0 MHEHHS,
JOTTYCTHJI OMUOKH B JIOTHYECKOM 00OOCHOBAHHH CBOETO OTBETA.

YIOBJIETBOPUTEIHHO

OreHKa «HEYIOBJIETBOPUTEIHLHO» BBICTABIIACTCS, €CJM CTYIEHT HE
BBITIOJIHWJI 3a4aHUEC, WU BBIIIOJHHUII €ro q)OpMaJ'IBHO, OTBCTUJI Ha
3aHaHHBIfI BOIIPOC, IMpHU 3TOM HC CChUIAJICA HAa MHCHUA yqéHBIX, HEC
TPAKTOBAJI HOPMATUBHO-NIPABOBBIC AKTbl, HC BbICKA3bIBaJl CBOCI'O
MHCHUS, HC NPOABUIL CHOCO6HOCTL K aHalin3dy, TO €CTb B ILICJIOM ICJIb
pedepaTa HE TOCTUTHYTA.

HCYOOBJICTBOPHUTCIBHO

Ilpumepnvie KOHmMPOIBLHBIE 60NPOCHL K IKZAMEHY

Knaccudukamus 1ucnepcHbIX CUCTEM 110 BUAY AUCIIEPCHOM (a3bl, arperaTHbIM COCTOSIHUSM M pa3Mepam
YaCTHI] AUCTIEPCHOM (ha3bl.

Mepa aucnepcHocTU. ['eTepOoreHHOCTh KOJIJIOUTHBIX CUCTEM.

OcHOBHBIE CBOMCTBA KOJUIOMIHBIX pacTBOPOB. [loHATHE 0 KOJUTOMAHBIX cucTeMax. [IpuHuuIIb!
KJIacCU(DUKAIIMU TUCTIEPCHBIX CUCTEM.

ArperaTuBHas HEyCTOMYMBOCTh. PaCKIIMHHUBAIOIEE 1aBJICHHE.

OnTuueckue cBoicTBa AucnepcHbIX cucteM. Paccesnue ceeta. Dpdext Tunnans-Papanes. Ypasuenue Panes.
AGcopOuus cBera.

3akon byrepa-JlamGepra-bepa.

Oxkpacka KOJIJIOUJAHBIX CUCTEM

MouieKynsapHO-KMHETUUECKNE CBOMCTBA KOJUIOMAHBIX cucTeM. bpoyHoBckoe nBmkeHue. CpeJHUM CIBUT YaCTHLI.

10 Ocmoc u auddy3ust B KOJJIOUTHBIX CHCTEMax



CenuMeHTaNMs CyCIICH3UH U CeTMMEHTAIMOHHO- 1 (D PYy3HOHHOE PaBHOBECHE KOJIOUIHBIX YACTHII.
IToBepxHocTHBIE siBiieHUs. [loBepxHOCTHOE HaTsbkeHue. KpaeBoii yrosl cmaunBanus. TemioTa cMauuBaHMsL.
KannmngpHoe noaHATHE U ONTyCKaHUE KUAKOCTH.

IToBepxHocCTHBIE siBieHUs. OCHOBHbIE MOHATHS aficopounu. Pusznyeckas U XuMHUYECKasi aICOPOLIUH.

Y CTOWYUBOCTD U KOATyJIALUS JUCIIEPCHBIX CUCTEM. BinsiHUE 27I€KTPOIIUTOB.

Koarynauus B npucyrcTBuu 31eKTposnToB. [IpaBuiio 3Ha4yHOCTH

MeTtoapl onydeHust KOJUIOUI0B. JlucneprupoBanue, NenTu3arysl.

JIBOMHOM 3JIEKTPUYECKUM CIIOU U DTIEKTPOKUHETHYECKUE sBIEHUsI. [loBepXHOCTHAs SHEprus U 3apsiJi HOBEPXHOCTH.
Crpoenune J12C. Teopus ['yu-Usnmena.

JIBoitHOI 3nexTpudeckuii cioil. Teopus I'enpmronsua- Ileppena.

[ToBepxHocTHas sHEprus u 3apsan nosepxuoct. Ctpoenue [19C. Ypasuenue HepHera.

JIBoiiHo¥ snexTpuueckuit cinoi. Teopust LltepHa. DnexkTpokuHeTnueckuil noreHuan. M3osnekrpuueckas Touka.
DNEeKTPOKHMHETHYECKHUE SIBICHUS. DIEKTPOPOpe3 U AIEKTPOOCMOC.

CtpoeHue MuIes 30Jei.

Ouncrka 301€eil. MeTo bl

Teopus ycrortunBocTH ar0poOHbIX 30¢ei. Teopus JJIDPO (pusuueckas Teopus).

3amuTa KOJIJIOUIHBIX YacTull. [ eTepokoaryssius 1 rerepoaaaryssus.

Ilens! u 3Mynbcuu. MeToabl OJIy4eHUs], CTPOCHUE U YCTONYUBOCTD.

PaccesHue u nonspusanys cBeTa B KOJJIOUIHBIX CUCTEMAX.

3akoH Panes u ycnosus ero npumenenus. [lornoienue cBeTa B JUCIEPCHBIX CUCTEMAX.

IIpumephI 3K3aMeHAIIMOHHBIX OHJIETOB
IK3aMeHALMOHHBIN oOniaer Ne 1
HO AUCHUITIIINHE «‘DHZ}I/IKO—XHMH‘ICCK%\H MEXaHUuKa ZII/ICHepCHI)IX CUCTEM»

1. OcHOBHBIE CBOWCTBA KOJUIOMJIHBIX pacTBOPOB. II0HATHE O KOJUIOMAHBIX CUCTEMAX.

2. JIBOIHOI AIEKTPHUYECKUIA CIION M JEKTPOKUHETHYECKHE siBIeHUS. [I0BEpXHOCTHASI SHEPTHS U 3apsif
nosepxHoctu. Ctpoenue J19C. YpaBHenue HepHera.

3.Kakoe cTpoeHne mmeer MUIlEIa 30J, MOJTY4YEHHOTO IIPU CIMBAHUM PAaCTBOPOB Cyiab(ara Kaaus U
xJopua 6apus, eciii B u30bITKE UMeeTCs XJI0pul Oapusl.

buiier paccMOTpeH M yTBEP:KAEH HA 3acelaHuH Kaeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

IK3aMeHAIMOHHBII 0njeT Ne 2
[To nucnuminHe «O®U3NKO-XHMHYECKAS MEeXaHHKA THCIEPCHBIX CHCTEM»

1. Mepa nucniepcHOCTH. ['€TepOoreHHOCTh KOJUIOUIHBIX CHCTEM.

2. JIpotiHoit  snektpudeckuit  crmod.  Teopust  IltepHa.  DNIEKTPOKMHETHYECKUH  TOTCHIIHAIL.
N3osnexTpuyeckas Touka.

3.3011b MOXKET OBITH MOJYYEH ITyTeM ABOWHOTO OOMEHa MEXIYy XpOMAaTOM KalWs W HUTPATOM CBHHIIA.
CocTaBbTe CXEMY CTPOEHUS MULIEIUIBI.

Bujer paccMoTpeH U yTBep kAeH Ha 3aceJaHUM Kadeapbl

3aB. kadenapoii, mpodeccop A.M.CanamoB



Kpurepun onieHKH 0TBeTa HA IK3aMeHe

4-0ajutpHAas MIKaJIa

(ypoBeHb
OCBOCHH)

ITokazarenn

Kputepun

OTIU4HO

(TOBBINIICHHBIH
YPOBEHb)

Xopouo

(6a30BBII
YPOBEHB)

VY n1oBieTBOPUTETL
HO
(moporossIii
YPOBCHB)

Heynosnersopure
JIBHO

o o

[TonHOTa M3JIOKEHUS
TEOPETUYECKOTO
MaTtepuana,

[TomHOTA u
MPaBUIILHOCTH
perieHus
MIPAKTUYECKOTO
3a/1aHuS;
[IpaBunbHOCTE /MM
apryMEHTHUPOBAHHOCT
b W3JI0KEHUS
(mocnemoBaTENbHOCTD
JCHCTBHI);
CaMOoCTOATEIHHOCTD
OTBETA;

KynwsTypa peun;

U T.J.

CTyneHTOM [1aH TIOJIHBIM, B JIOTUYECKOM
MOCIIEIOBATEIPHOCTH Pa3BEPHYTHIA OTBET
Ha TIOCTAaBIICHHBI BOMpOC, TJE OH
MPOJAEMOHCTPHPOBAT 3HAHHUA MPEIMETa B
MOJTHOM 0o0beMe y4eOHOW MpOTrpaMMEI,
JTOCTaTOYHO rIIyOOKO OCMBICTTBAET
TUCLHUIUIAHY, CaMOCTOSITEIIBHO, u
MCUEPIIBIBAIOIIE OTBEYaeT Ha
JIONOJIHUTEIBHBIC  BOMPOCHI,  IPHBOIMT
COOCTBEHHBIE NPHUMEPHI MO MpobIeMaTHKe
MIOCTaBJIEHHOTO BOIIPOCA, pemIiI
Npe/I0KEHHBIE MPAaKTHUECKHe 3a1aHus 0e3
OILINOOK.

CryneHToM J[1aH pa3BEepHYTHI OTBET Ha
MOCTaBJICHHBIM  BOMPOC, TAEC  CTYICHT
JIEMOHCTPUPYET 3HAHUS, PUOOPETEHHBIC HA
JCKIIMOHHBIX M CEMHUHAPCKUX 3aHITHAX, a
TaKXKe MOJIyYCHHBIC MTOCPEICTBOM H3yYCHHUS
00s13aTeNBHBIX YYCOHBIX MAaTEepUajgoB TIO
KypCy, HIaeT apryMEHTUPOBAHHBIE OTBETHI,
IIPUBOJUT IIPUMEPBI, B OTBETE IIPUCYTCTBYET
cBOOOJHOE  BIIAZICHWE  MOHOJIOTHYECKOU
PEYbI0, JIOTUYHOCTh W IOCIIEIOBATEIHLHOCTh
orBeta. OHAKO JOMMYCKACTCSI HETOYHOCTh B
OTBCTC. Pentun MMPCAJIOKCHHBIC
MPAaKTUYCCKUC 3adaHuA C HeOOIbIINMHU
HETOYHOCTSIMMU.

Crynentom aH OTBET,
CBUJIETEIBCTBYIOUIMN B OCHOBHOM O 3HAHUU
MPOLIECCOB n3y4daeMon JMCUMITIINHEI,
OTIIMYAIOIIMKACA HEAOCTAaTOYHOW TIIyOMHOMN
U TIOJTHOTOM paCKpbITUS TEMbI, 3HAHHUEM
OCHOBHBIX  BOIIPOCOB  TEOpUH,  CJ1abo
chOpMUPOBAaHHBIMH  HABBIKAMHM  aHAJIW3a
SIBICHWM,  TMPOIECCOB,  HEIOCTATOYHBIM
YMEHMEM  JlaBaTh  apryMEHTHPOBAHHBIE
OTBETHI 51 MIPUBOIUTH TIPUMEPHI,
HEJOCTATOYHO  CBOOOJHBIM  BJIaJCHUEM
MOHOJIOTHYECKOW pPEYbl0, JIOTUYHOCTBIO M
IOCJICIOBATEIBHOCTRIO OTBETA.
JlommyckaeTcss ~ HECKOJIbKO — OmmMOOK B
COAEPKAHUU OTBETA i perieHnu
MIPAKTUYECKUX 3aJaHUH.

CTyaeHTOM JlaH OTBET, KOTOPBIA COJIEPIKHUT
pan CEpPBE3HBIX HETOYHOCTEH,




(ypoBeHb He OOHapyXKHBAIOIINII HE3HAHWE MPOLIECCOB
copMHpOBaH) n3ydaeMoi peIMETHOM o0OmacTH,
OTIUYAIOIINUNACS HETrITyOOKUM PACKPHITHEM
T€Mbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB
TEOpuH, HeCPOPMUPOBAHHBIMH HAaBBIKAMU
aHanu3a SIBJICHUM, TPOILIECCOB, HEYMEHUEM
JTlaBaTh apryMEHTUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJICHUEM MOHOJIOTHYECKOM
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
OCJIEIOBATEIbLHOCTH. BriBonl
MMOBEPXHOCTHBI. PerieHne mpakTHIECKUX
3aJlaHUd HE BBINOJHEHO. T.e CTYIEHT He
CIOCOOEH OTBETUTh Ha BOMPOCHI JaXe TP
JOTIOJTHUTENBHBIX ~ HABOMSIINX  BOIPOCAX
MpenoaBaTes.

9. VYYUEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIEYEHHE
TV CIUTIINHBI

9.1. YueOHast 1uTepaTypa

a) OCHOBHAas:

1. Kum H.H. IToBepXHOCTHBIC SBJICHUS U TUCIIEPCHBIE CHCTEMBI
VYueb. [Tocobue — Kemeposo, Ky3 I'TVY, 2010 -150 ctp.
2. Kneramiok AU, [ToBepXHOCTHBIC SIBJICHUS U JUCIIEPCHBIC CUCTEMBI
Muuck: BI'TY, 2011,282 c.
3. Myparora E.W., EpmakoB A.A. [IoBepXHOCTHBIC SIBJICHUS U TUCIIEPCHBIC CHCTEMBI
Tam6o0B, ITTY-, 2006-28c.
4. Eroposa E.B., [losninoB 1O.B., IloBepxHOoCTHBIE SIBJIEHUS U TUCTIEPCHBIE CUCTEMBI
VYueb. [Tocobue, MiBaH.TOC. XUMUKO-TEXHOJIOTHYECKHI YH-cuTeT- MBanoBo, 2008.
5. @punapuxcoepr /.A. Kypc komtouanoii xumun.JI.: Xumus, , 1983
6. llykun E. ., TlepuoB A.B., Amemuna E.A. Komnougnas xumus. M.: Xumus,
1982.
7.Boroukwuii C.C. Kypc xonmnounnoii xumun. M.: Xumus, 1976.
8.®ponos HO.I1. Kypc xomnmonanoit xumuu. M.: Xumus, 1982.

9.banesun C.A., Epodees E.E., Ilomobaee H.M. OcHOBBI (pu3HYECKOM W KOJUIOUTHOUXUMHUHU.

M.: Xumus, 1975

10.Cronsie 3.1.,Caduena P.3.,CronseB P.3. Hedbrsausie nmucnepcusie cuctembl. MockBa «Xumusa»1990

11.CronsieBa 3.1. Xumus nedru. JI. Xumus 1984.
12.Tlo3auwmmes I.H. Ctabunusanus u paspyienue HeTsHbIx amynbeuii. M. Henpal982.
13.Cepruenko C.P. Beicokomoiekymnsipabie coequaenunst Hegru. M: Xumus 1964.

0) JOMOJIHMTEIbLHAS:

1. Anamcon A. ®u3nueckas XuMus MoBepxHocTeit. — M.: Mup, 1979.
2. banesun C.A. [Ipaktukym 1o ¢pusndeckor u KoutoniHon xumuu. — M., 1980.

3. bapanosa B.1. Pacyerts! u 3amaun komtounanon xumuu. — M.: BIII, 1980.



9.2. NuTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NogakrowdE

9.3. IIporpammHoe obecrieueHne

VYHuBepcurer odecnieueH He00X0UMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOHO
pacnpoCTpaHseMOoro NporpaMMHOI0 00ecrieueHusi, B TOM YHCII€ OT€YECTBEHHOTO IPOU3BOICTBA.

Kaxnp1ii 00yyaromuiicsi B Te4eHHE BCETO Mepro/ia 00ydeHus o0ecreueH NHANBUAYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(POPMALMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA U3
7M1000# TOUKH, B KOTOPOM UMeeTCsl AOCTYI K HH(POPMAIIHOHHO-TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
KaK Ha TEpPpUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer o0ecnedeH CIeayIuM KOMIUIEKTOM JTUIIEH3HOHHOTO MPOTPaMMHOT0 00ecrieueHusl.

1. JluneH3unoHHOE MporpaMmMHoe obecnieueHue, ucrnonbplyemoe B Marl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus’

1.4. Auntuupycuoe I1O Eset Nod32

1.5. CnpaBouno-nipaBoBasi cuctema “Koncymprant”

1.6. CnpaBouno-nipaBoBasi cuctema “T'apant”

Hapsmy C TpaAUIMOHHBIMHU U3AaHUAMU CTYACHTBI U COTPYAHUKN UMCIOT BO3MOKHOCTD ITOJIB30BATLCA
OJICKTPOHHBIMH MMOJIHOTCKCTOBBIMU 0azaMmu JTAHHBIX:

Tabuua 9.1.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

HasBanue pecypca

Ccebuika/noctyn

DnexTpoHHas OubmoTeka oHnaitH «EnnHoe okHO K
00pa3oBaTeNbHBIM pecypcaM»

http://window.edu.ru

«O6pazoBatenbHblil pecypc Poccun»

http://school-collection.edu.ru

®denepanbHbI 00pa30BaTENbHBIN MOPTA: YUPEKACHHUS,
nporpammel, ctangaptel, BY3s1, Tectel EI'D, THA

http://www.edu.ru —

deepabHbII HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX
pecypcos (PIIMOP)

http://fcior.edu.ru -

3BC "KOHCVYJIbTAHT CTYAEHTA". DnexrponHas
OMOIMOTEKAa TEXHUYECKOTO By3a

http://polpred.com/news

WznatenbctBo «Jlaub». DaeKTpoHHO-O0MOIHOTEYHAS
cucremMa

http://www.studentlibrary.ru -

Pycckas BuptyanpHas Oubnamoreka

http://rvb.ru —

WznarensctBo «JlaHb». DNEKTPOHHO-OMOIMOTEUHAS
cucTeMa

http://e.lanbook.com -

ExenenenpHUK Hayku U oOpazoBanus FOra Poccun
«AxameMusa»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snextponHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0MOMoTeuHas cucrema |IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPABOYHAs CHCTEMa JOKYMEHTOB B cepe
obpazoBanus «HMHbopMIO»

http://www.informio.ru

I/IHq)OpMaLII/IOHHO-HpaBOBaH CHUCTCMa «KOHCYJ’IBT&HT—HHIOC»

CereBas BEpcCusd, NOCTYyIIHA CO BCEX

KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uuarl'y

Nudopmannmonno-npaBoBast cucrema «I'apant»

CereBas Bepcus, IOCTyIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOU
cetu Uarl'y

DneKTpoHHO-0MbanoTeyHas cucrema «tOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHbI

TpeboBanuss K ayauTOpUU MAJsl JEKIUOHHBIX M IPAKTHMYECKHX 3aHATHHA. OeclIyMHas CBeTias

ayauTopus Ha 25 MOCaI0YHBIX MECT C JIOCKOM.

TpeGoBaHus K ayUTOPUH I TA0OPATOPHBIX 3aHATHIA: 1aGopatopus 60-70 M* ¢ BBITSHKKOMH, OOIIHM K
MECTHBIM (HaJl IECThI0 pa0OYUMHU CTOJIAMH) OCBELICHUEM, KaHaIu3auen (X0I0/1Has U ropsigas Boja).

TpeboBaHus K CHENHAIN3UPOBAHHOMY OOOPYIOBAHUIO. BBHITSHKHOW IIKad, XUMHYECKH CTOWKas
pPaKoBHHA, IIECTh Ja00OPATOPHBIX CTOJIOB CO CTOMKHUM IMOKPBITHEM, OJIMH CTOJI MPETIoIaBaTelis, IBeHAIATh

J'Ia60paTOpHBIX CTYJIbCB, JOCKA, TCXHUYCCKNUEC U aHAJIUTUYCCKHC BCCHI.

1. Teopernueckuii Kypc

1) Jlexmun.

2) KoHTpobHbIe TECThI — AUCK U OyMa)kKHbIN BapHaHT.
3) Crniucok BOIpOCOB JUIsl MPOBEAECHUS KOJNIOKBUYMOB.
4) BapuanTs! 3a1aHuil 1715 KOHTPOJIBHBIX padoT.

2. JlaGopaTopHbIii NPAKTHKYM



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archive
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

1) Temaruka W omucaHue JAOOPATOPHBIX paboT (cHnenuanbHO pa3pabOTaHHBI WM HM3JAHHBINA
71a00paTOPHBII MPAKTHUKYM JUISl CTYICHTOB XMMUYECKOTO HAIIPABJICHUS).
2) Habop XxuMHUYECKHX PEaKTUBOB K KaXI0i 1a00paTopHOii padboTe.

3) JlaboparopHbie yCTaHOBKH, 000pYIOBAHHUE.

11. METOJIMYECKME YKA3AHMS JJISI OBYUAIOIIXCS IO OCBOEHUIO
TACIATITAHBI

HuctunnnHa «®DU3nKo-XuMUYecKass MEXaHWKa JUCIIEPCHBIX CHCTEM» HalpaBlieHa Ha (opMupoBaHHE
kommneteHmuit: YK-1, T1K-5; sBisieTcst anbTepHATUBHOM TUCHIUTIITUHOM.

[IpoMexyTouHas aTTecTanus NpeanojaraeT 3K3aMeH.

[Ipuctynas K U3y4eHUIO TUCIUIUIMHBI, HEOOXOUMO B TIEPBYIO OUYEpPEb O3HAKOMUTHCS C COJIEP)KAaHUEM
paboueii mporpammbl auctuiuiaabl (PT1T).

Jlekuuu UMEIOT LEbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUH.

[Tpu u3ydeHnn u npopabOTKE TEOPETHUECKOTO MaTeprana HEOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKUIMOHHOM 3aHSTUM Marepuan U JIONOJHUTh €ro C y4eToM
PEKOMEHI0BAaHHOM 1O TAHHOW TeME JIUTEPATYPHI,

- IPY CAMOCTOSITEJIBHOM M3YYE€HUU TEOPETUUYECKON TEMBI CAENIaTh KOHCIEKT, UCIO0JIb3ys pEKOMEHOBAaHHbIE
B PII/] nmureparypHble HCTOUHUKH U PECYPChl HHPOPMAIIMOHHO-TEJICKOMMYHHUKAITMOHHOHN cetn « HTepHeT»
- IPU TIOJTOTOBKE K MPOMEXKYTOUYHOM aTTECTAIMK 110 MOIYJII0 UCIIOIB30BaTh MaTepuaibl (JOH/Ia OLIEHOYHBIX
CpPEICTB.

[IpakTuyeckue 3aHATUS MPOBOJATCSA C LENBIO YIIyOJIeHHs M 3aKperyieHUs 3HAHUMW, MOJyYEHHBIX Ha
JIEKIHUSAX U B MPOIIECCE CAMOCTOSITENIbHOW pabOThl HaJl HOPMATUBHBIMU TOKyMEHTaMH, yueOHOU U Hay4dHOM
JIUTEPATypOil.

[Ipu mOATOTOBKE K MTPAKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3YYUTh, IOBTOPHUTH TEOPETUUECCKUIN MaTepHal IO 3aJJaHHOHN TeMe;
- TIPY BBITIOJTHEHUH JIOMAITHUX PACYCTHBIX 3aJJaHUM, U3Y4YHUTh, TOBTOPUTH TUIIOBBIC 3aaHUS,
BBITIOJTHSIEMBIC B AyAUTOPHU.

PexoMenganuu nmo pa6ore ¢ HAY4YHOU M y4eOHOI JuTEPaATYyPOii

Pabora ¢ yueOHO 1 HAydIHOU TUTEpATYpOU SBISETCS TI1aBHOU (POPMOI caMOCTOATEITHHON
paboThl ¥ HEOOXOAMMA TMPHU TMOJATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKUX 3aHATHSIX, K MOJYJIBHBIM
KOHTPOJIBHBIM paboTam, onpocy, 3aueTy. OHa BKIIIOYAET MPOPAOOTKY JEKIIMOHHOTO MaTepuasia — H3Y4CHHE
PEKOMEH/IOBAaHHBIX MCTOYHUKOB M JIATEPATyphl MO TEMaTHKE JIEKIIUM. KoHcniekT nekuuu I0JKeH
coliepkath pedepaTHBHYIO 3alUCh OCHOBHBIX BOMPOCOB JIEKIWH, MPEJIOKEHHBIX IMPEMoIaBaTelieM CXeM
(TIpy UX IEMOHCTpAIUK), OCHOBHBIX UCTOYHUKOB U JIUTEPATYPHI 10 TEMaM, BBIBOBI MO0 KaXJIOMY BOIIPOCY.
KoHcrnekT momkeH OBITh BBIMIOJIHEH B OTIACNBHON TeTpaau mo mpeamery. OH JODKeH ObITh aKKypaTHbIM,
XOPOIIO YUTAEMbIM, HE COAEPKATh HE OTHOCAILYIOCS K TeMe HH(POPMALIUIO U PUCYHKH.

KoHcrnekTsl HayqyHOU TUTEpaTyphl MPU CAMOCTOSATENBHON MOATOTOBKE K 3aHATUSAM JOJKHBI
OBITH BBITIOJIHEHBI TAK)KE aKKypaTHO, COJIEP:KaTh OTBETHI Ha Ka)/IbIi IMOCTABIICHHBIH B TeME BOIIPOC, UMETh
CCBUIKY Ha HMCTOYHHK HH(pOpManuu ¢ oOs3aTeIbHBIM yKa3aHHEM aBTOpa, Ha3BaHHUS U ToJa H3JaHus
UCTIOJIb3yeMON HaydHOU JmTeparypbl. KOHCHEKT MOXET ObITh OMOPHBIM (COJACp)KATh JIUIIL OCHOBHBIC
KJIIOYEBBIC IMO3UIIMK), HO MPH 3TOM IMO3BOJISIONIMM JaTh IOJHBIH OTBET IO BOMPOCY, MOXKET OBITh
moapoOoHBIM. OOBEM KOHCIIEKTA OMPEACIIACTCS CaMUM O0YJarOIIUMCS.

B nporecce paboTel ¢ yueOHOM U HAYYHOU JIUTEPATypOI OOYJAIOIIHIACST MOXKET!

- JlenaTh 3alUCH MO XOAY YTEHHsS B BHJE MPOCTOTO0 WJIM Pa3BepHYTOro IuiaHa (Co3[aBaTh IMepevyeHb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJSTH TE3UCHl (LUTHPOBaHHWE HaWOOJEe BAKHBIX MECT CTaThbM WJIM MOHOTpaduu, KOPOTKOE
M3JI0’KCHUE OCHOBHBIX MBICJICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTkoe 0000IIeHre OCHOBHBIX BOIIPOCOB paboThI);

- cO3/1aBaTh KOHCIEKTHI (pa3BEepHYTHIC TE3UCHI).



Pabouyas nmporpamma qucuUIuIMHbl «DU3MKO-XUMUYECKasi MEXaHUKa TUCIIEPCHBIX CUCTEM» COCTaBJICHA
B cootBercTBuM ¢ TpeboBanusimu DPI'OC BO mno cnemmanproct  04.03.01. «Xumwus (ypoBeHb

OakajaBpuaTa)», yTBEP)KJICHHOTO MpUKa3oM MuHucTtepcTBa o0pa3oBanus u Hayku Poccuiickoit deneparuu
or 17 wrona 2017 r. Ne 671

[Iporpammy cocraBuiia:

JOIEHT Kadeaphl XUMUHU Vxaxosa JI. 4.

Pabouas nporpamMma yTBepikAeHa Ha 3aceaHiy Kadeapbl XUMUHU

[Tporokoit 3acemanmst No 8 OT «_22_» ampens 2026 .

Paboyas mporpamma o1o0peHa yaeOHO-METOAUYECKUM COBETOM

XUMUKO-Onosiornyeckoro  ¢hakyJjibTeTa

[TpoTokon 3acenanus Ne __ 6 oT « 28 » ampenst 2026 .




CaeneHnns 0 nepeyTBepkIeHNH IPOrPaMMbI HA OYepeJHON Y4eOHbIi IoJ U PerucTpaluu M3MeHeHU I

Y4eOHbIit Pemienue Buecennrie nsmenenus Iloamnuce 3aB.
roj Kaeapsl kagenpoi
(Ne mpoTokorna,
JiaTa)




