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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

I_Ie.]'IﬂMI/I H3YyYCHUSA NUCHUIIIUHBI «PU3NKO-XMMHYeCKad MeXaHHKAa AUCHEPCHBIX
CUCTEM) ABJISIOTCH:

- u3ydeHue (PU3MKO-XUMUYECKUX CBOWCTB T'€TEPOTeHHBIX BBICOKOJUCIEPCHBIX CHUCTEM U
MPOUCXOJSIINX B HUX SIBJICHUM;

- M3Y4YCHHE XHUMUYECKUX SIBICHHMH C MHCIONb30BAaHHEM COBPEMEHHBIX (PHU3UKO-
XUMHYECKHUX METOJIOB;

- HCIIOJIb30BAHME MOJTYYEHHBIX 3HAHUU ISl OOBSICHEHHs IPOLECCOB, MPOTEKAIOIIUX B
YKUBBIX U PACTUTEIIBHBIX OPTaHU3MaX U B OKPYXKAIOLLIEH cpelie.

- JaTh CTYIEHTY CBS3aHHOE IPEACTABICHHUE O B3aUMO3aBUCUMOCTH XUMHUYECKHUX
MPOU3BOACTBEHHBIX MMPOLECCOB C JOCTUKEHUSAMH KOJUIOMJIHOW XUMUU

dopmupyemble TUCHUIUIMHOW 3HAHMS W YMEHHS TOTOBAT BBIYCKHUKA TaHHOH 00pa3oBaTeNbHOU

MIPOTPaMMBI K BBIITOJTHCHUIO CIIEAYIONINX 0000IIEHHBIX TPYIOBBIX QYHKIUH (TPYAOBBIX (PYHKIIHIA):

Tabauua 1.1.
Koa n O06001menHbIe TPYAOBbIE PYHKIUHT Tpynosbie GyHKIIUM
HaMMEHOBaHHe Kon HanmeHoBaHue Yposenb HaumeHoBaHue Kox | YpoBenn
npogeccuoHATBLHO KBaJIu(u (moxypose
ro Kalum Hb)
CTaHJapTa KBAJIH UK
alnuu
01.001 IMenaror [Menarornueckas Obmenenarornyeckas A/01.6
(negarormyeckast JeSITeIbHOCTD 110 dbysakusa. O0y4yeHne 6
JIesiTeILHOCTH B MPOEKTUPOBAHUIO U
1OLIKOILHOM, pganmalﬁ)pm BocmmrarenpHas A/02.6
HAYaJbHOM 00pa3oBaTEIHLHOTO JICATCILHOCTD 6
o0memM, A rpouecca
OCHOBHOM 00111eM, 00pa3zoBaTenbHbIX 6
PazBuBatoras A/03.6

cpeaHeM o0eM OpraHU3aIMIX
oOpa3oBaHNu) JIOILIKOJIBHOT O, JICATCIILHOCTR
(BocnuTaTEIb, Ha4aJIbHOTO OOIIero, 6
YUHUTEJb) OCHOBHOTO 00111€T0,

CpeIHero ooIero

o0Opa3oBaHus

Ilemaroruueckas

ACATCIIBHOCTD 110

MPOEKTHPOBAHUIO U [lenarornyeckas

B peanuzanuu 6 NEeATEILHOCTD 11O B/03.6 6

OCHOBHBIX peann3anuy porpamMm

0011e00pa30BaTENbHBIX OCHOBHOTO U CPEIHETO

porpamMmm o011ero oopa3zoBaHus




2.010 Cneunanuct
10 NPOMBIIILIEH-
Hoii papManuu B
00J1acTH Ucciaeno-
BaHUIl JIeKapcT-
BEHHBIX CPeJCTB

[IpoBenenue paboT mo
UCCIICIOBAaHUSIM
JIEKApCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapmareBTUYCCKOM
pas3paboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIE JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02.6

IIposenenue u
MOHHUTOPHHT
KJIMHUYECKHUX
HCCIIEOBAHUN
JIEKapPCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Chneumajmucr-
TEXHOJIOT B
o0JacTu
MPHPOI0OXPAHHBIX
(3K0JIOTHYECKHX)
OMOTEXHOJIOI il

MoHuTopuHr
COCTOSIHHSI
OKpY’Karollen cpeabl ¢
MPUMEHEHUEM
MPUPOIOOXPAHHBIX
OMOTEXHOIOTUI

Ocy1iecTBieHue
SKOJIOTHYECKON OIICHKH
COCTOSIHUSA
TIOTHA30PHBIX
TEPPUTOPUIL U
BO3MOKHOCTH
HpI/IMCHeHI/ISI Ha HUX
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
PO UITAKTHKH
BO3HUKHOBCHHS 0YaroB
BpEIHBIX OPTaHU3MOB Ha
MIOJTHAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHHUEM
NPUPOIOOXPAHHBIX
OMOTEXHOJIOTUH

A/02.6

Pa3paboTka MapKepHbIX
CHCTEM M TIPOTOKOJIOB
IIPOBEACHHUSL
MOHHTOPHHTA
MOTEHIUAIBHO OIACHBIX
OHMO0OBLEKTOB

A/06.6

CocraBieHue
MPOTHO3HBIX OLEHOK
BIIMSTHUS XO03IMCTBEHHOM
JIeSITEJIBHOCTHU YeJIOBEKA
Ha COCTOSIHUE
OKpPY>Karollel Cpebl C
TIpUMEHEHUEM
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTUI

A/04.6

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

Juctunnuaa «®u3nKo-XUMUYECKass MEXaHHWKa JUCTIEPCHBIX CHUCTEM»» OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHHKaMH 00pa30BaTeIbHBIX OTHOIIEHUN broka 1; sBisercs aabTepHATUBHOM

JTUCHUIUTMHOM, u3y4yaercs B 7, 8 ceMecTpax.



Tab6auna 2.1.

CBs3b AUCHUIIJIMHBI «Pu3uKo-XUMHYEeCKas MeXaHHKa AUCHEPCHBIX CUCTEM» C
npeaAmeCTBY OIUMHUA TUCHUIIVIMHAMHA U CPOKH UX U3YYCHUSA

Kon JIMCIUTIITMHBI, IPEAIICCTBYIONINE TUCIUIUIMHE Cemectp
JICITUTUTAHBI «Kommonaaast Xumus»
b1.0.11 Maremaruka 1,2
b1.0.15 dusznka 1,2
b1.0.14 Nudopmaruka u nHOOpMAIIMOHHBIE TEXHOJIOTHH B I1.11. 1,2
b51.0.06 Heoprannveckas xumus 2,3
b1.0.08 duznueckas XuMusg 6,7
b1.0.26 @U3NYECKUE METO/IBI UCCIICIOBAHUS 6
b1.0.20 XHWMHUYECKHUE OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB 7

Tab6auna 2.2.

Ca3b JUCHUILIHHBI «DPHU3HUKO-XUMHYECKAash MeXaHNKAa AUCIIEPCHBIX CUCTEM» € MOCJICAYIOIIIHUMU

AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Kon JIMCUMIUINHBL, CIENyolue 3a JAUCHUIUIMHON Cemectp
JIACIATUTAHEI «DU3UKO-XMMUYECKasi MEXaHWUKa JIUCTIEPCHBIX CHCTEM
b1.B.07 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 7
b1.B.[1B.03.01 |KomnoumHas XuMust 8
b1.B.JZIB.06.01 |Teoperuueckre 0OCHOBBI HEOPTrAaHUYECKONH XUMUH 8

B pe3yabTare 0cCBOCHUS IMCUMILINHBI 00yYaIOIMIACH 0JIZKEeH:

3HATb:

- KJ'IaCCI/I(I)I/IKaLII/IIO JUCIICPCHBIX CUCTCM;

- MOJICKYJISIPHO-KMHCTUYCCKUC CBOMCTBa JUCIICPCHBIX CUCTEM ;

- ONITMYECKUMHU CBOMCTBaMHU JUCHEPCHBIX CUCTEM,

- OCHOBHBIC MCTOJBbI MOJTYUCHUA KOJUIOUJIHBIX (ILI/ICHCpCHLIX) CUCTEM,

-CTPYKTYPHO- MCXaHUYCCKYIO ITPOYHOCTL U YCTOI‘/’I‘-II/IBOCTB He(bTHHLIX JUCIEPCHBIX CUCTEM,

- KOJUTOMIHO-XUMHUYecKkue cBorictBa BMC;

- XapPaKTCPUCTUKY KOJUIOUIHBIX CUCTCM;



- TIpaBWJIa MOKApHOM 0e30macHOCTH M 0e30macHOi paboThl B XUMHUYECKOM JadopaTopuu Tpu padoTe ¢
XUMHWYECCKMMHU BEIICCTBaAMU.

yMeThb:

- CaMOCTOSTENIbHO (OPMYIIMPOBATh 337auy (PU3HKO-XMMUYECKOTO HCCIICOBAHUS B XHMHUYECKUX
cucTeMax;

-IIPOIEMOHCTPUPOBATh  CBSA3b
COOTBETCTBYIOIMX YPaBHEHUIA,

OKCIICPUMCHTAJIbHBIX  OIIBITOB C TGOpI/Ief/'I C HCIIOJIb30BAHHECM

- MOJIB3YACHh IIOJYYCHHBIMU 3HAHWUAMHU, YMCTb BBI6I/IpaTb ONITUMAJIBHBIC NIYTU W MCTOAbI PCIICHUA
IIOCTaBJICHHBIX 334714,

- TPOBOAUTH (DUBUKO-XUMHUYECKHE WCCICAOBAHUS CHCTEM M TIPOLIECCOB C HCIOJh30BaHHEM
COBPEMEHHBIX METOI0B H IprbopoB DXMA);

- MPOBOJUTH (PUNKO-XUMHUYECKHUE PACUETHI;

- TIOJIb30BaThCS CIIPABOYHOM JIUTEPATYPOIi;

- COCTaBJISITh MULICIUTBI 30J1EH;

- QaHAJIM3UPOBATh U 00CYXKAATh PE3YNIbTAThl (PUZUKO-XUMUYECKUX HCCIICAOBAHUH.

BJIAJIETD:

- OCHOBHBIMU IIOHATUSAMU U CANHHULIAMU U3MCPCHHA,;

- METOJaMHM MOJIYUYCHH KOIJIOMIHBIX CUCTEM,

- OCHOBaMH COBpeMeHHOﬁ TeOpHeﬁ Koaryysigu 3JICKTPOJINTAMU,

- OCHOBHBIE TOHSATHS 00 QJICKTPOKUHCTUYCCKUX SIBIICHUAX

- MCTOJaMH OKa3aHHA nepBoﬁ IOMOIIHU ITPpU HECYACTHBIX CIydasX B XUMHUYECKOH na60paTopHH.

3. KOMINETEHIIAU OB YYAIOIETOCS, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHUS
TV CHMUIIIAHBI

Hpouecc HU3YUCHUS JUCHUIUIMHBI HAIPABJICH Ha q)OpMI/IpOBaHI/Ie 9JICMCHTOB  CJIICAYHOLINUX

kommeteHuii B coorBercTBru ¢ GI'OC BO u OIIOIT BO no nanHoMy HampaBiIeHHUIO MTOATOTOBKHU:

Kon HanmenoBanue HNugukarop B pe3yabTarte ocBOeHMsI
KOMIIETEHI KOMIIeTeHMH AOCTHKEHMS AUCUMILUIMHBI 00yyaromumiicst
uu KOMIETEeHIINU JOJIAKEH
Ynueepcanvnvie komnemenyuu u uHOUKAMOPBL UX 0OCHUINICEHUS
YK-1 Cnocobden ocymect- | YK-1.1. Ananusupyer 3HaTh:

BJIITb TOUCK, KPUTH-

3a/1a4qy, BBIICISS €€

- IIOHATHUEC U Knaccmi)pmaum[

Yyeckuid  aHaau3 M | 0a30BbIE COCTABISIO- CHUCTEM;
cunTe3 uH(oOpMAIUH, | IINE; - CTPYKTYpPY U 3aKOHOMEPHOCTH
NPUMEHATH cucreM- | YK-1.2. Onpenenser, (yHKLIMOHMPOBAHHUS CUCTEM;

HBIIl ToOAXO0A sl pe-
IIEHUS IOCTABJECHHBIX
3aga4

HHTEPIIPETUPYET U
pamxupyet uapopma-
U0, TPEOYEMYIO IS
pEIIeHHS TIOCTaBIIEH-
HOM 3a7a4M;

YK-1.3.
OcCyIIeCTBISET MOUCK

- 0COOEHHOCTH CHCTEMHOTO
MOJIX0/Ia B HAYYHOM ITO3HAHHH;

- IOHSITHE O CUCTEME, e¢ LEIIsX,
3a/1a4ax ¥ o0IMX MPUHIUIIAX;

- OCHOBHBIE TEXHOJIOTHH TTOUCKA U
cbopa uadopmanuy;

- (hopMaThl IPEACTABIICHUS




WHGPOPMAITUH JUTS Pe-
[ICHUS TTOCTAaBICHHON
3a/1a9M 10 Pa3THIHBIM
THIIaM 3aPOCOB;

YK-1.4. TIpu 06paboT-
Ke HHpOpMAIIUN OTIIN-
qaeT QaKThl OT
MHEHUH, HHTEpIIpe-
TaIui, OTIeHOK, (op-
MHUpPYET COOCTBEHHBIC
MHEHUS U CY>KACHUS,
apryMEHTHPYET CBOU
BBIBOJIBI M TOUKY
3peHus;

YK-1.5
PaccmarpuBaet u
IpeaIaracT BO3MOXK-
HBIC BapI/IaHTbI pCHIG'
HHS IOCTAaBJICHHOM
3aJa4M, OLIEHUBas UX
JIOCTOMHCTBA U HEIOC-
TaTKH.

nH(popManuK B KOMIBIOTEPE;

- IpaBHJIa UCTIOJB30BAHUS CPE/ICTB
CBSI3H;

- MH(pOPMAIMOHHO-TIONCKOBBIC
CHCTEMBI M 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIIECTBICHUS
noucka nHdopmanum;

- TEXHOJIOTHIO CUCTEMAaTH3aI[UH
[TOJTy9eHHOU MH(POPMAIIHH;

- COCOOBI CTATUCTUIECKOM
00pabOTKH TaHHBIX, TPEICTAB-
JICHHBIX B PA3JIMYHBIX H3MEPH-
TENBHBIX [IKaJax W aHAJIN3 MOy~
YEHHBIX PE3YJIbTATOB;

- BUABI U (OPMBI pabOTHI C TIea-
FOrMYECKON U HAyYHOU JTUTepaTy-
poii;

- TpeOOBaHUS K O()OPMIICHUIO
oubnmorpaduu (CrMcKa JIMTepary-
pBI).

Ymersn:

- paboTath ¢ HHpOpPMAIIHEH,
NPEACTABICHHON B PA3IHMYHOMN
(opme;

- 00pabaThIBaTh JaHHBIE CPEACT-
BaMH CTAQHJIAPTHOTO IIPOrPAMMHOTO
obecreueHus;

- CHHTE3UpOBATh HH(OPMAIIHIO,
MPE/ICTaBICHHYIO B PA3IMIHBIX
HCTOYHHKAX; -

- BBIOMpATh HCTOYHUKU UH(OPMa-
MM, aJICKBATHBIE TIOCTABICHHBIM
3a71a4aM M COOTBETCTBYIOIIHE
Hay4YHOMY MUPOBO33PEHHUIO;

- OCYILIECTBIISITH MOUCK HHPOpMa-
WK

- HHTEPIPETUPOBATH U PAHKHPO-
BaTh MH(OPMAIIHIO, TPEOYEMYIO ISl
peLIeHus TOCTAaBICHHOM 33/1a4u.
Bnapern:

- IEPCOHAJIBHBIM KOMIIBIOTEPOM U
TIOUCKOBBIMH CEPBUCAMM;

- METOAMKAaMH aHAIUTHKO-CHHTE-
THUYECKOW 00pabOTKH HHPOPMAITUH
U3 pa3IMYHBIX HHPOPMAIIOHHO-
MIOUCKOBBIX CHCTEM (IIPEAMETH-
3a1us, aHHOTHPOBaHUE, pedeprpo-
BaHWE).

Ilpogpeccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUIICCHUS

MK-5

Cnocoden npuodpe-
TaTh HOBbIE 3HAHUSI C
HCTOJIB30BAHHEM COB-
PeMEHHBIX HAYYHbIX
METO/10B U BJIaJeHUe
HMH HA YPOBHe, He00-
XOIMMOM /1J151 peleHHs
3a/1a4, MMEIOLIUX ec-
TeCTBEHHOHAYYHOE
cojiep:KaHue U BO3HH-

IIK-5.1. 3HaeT OCHOBEI
(byHIaMEeHTaTbHBIX
pa3eiioB MaTeMaTHKH,
(bU3UKH, XUMUH, HAYK
0 3emiie ¥ OMOJIOTHH,
HE0OXOAMMBIE B TIPO-
(heccroHaNbHOM nes-
TEITBLHOCTH, BO3MOX-
HOCTH M 00J1acTH
MIPUMEHEHHUS METOJIOB

3HaTh: OCHOBHBIE METOJbI
HCCIICIOBAHMS B 00IaCTH
OPraHUYeCKON XUMUH.

YMeThb: TIPOBOAMTH CHHTE3 U
aHAIIN3 XUMUYECKUX

COEJIMHEHUU C UCTI0JIb30BAHUEM
METOJIOB MaTeMaTHYECKOTO aHaI13a
Y MOJISITHPOBAHUS, OCHOBHBIX
3aKOHOB (DU3UKH JUIS PEHICHUSI
3a/1a49 mpoecCHOHATHHON




KAKIIUX NPHU BbINOJI-
HeHHH npodeccuo-
HAJIbHBIX QYHKUMH.

AKCTIEPUMEHTAIBHBIX
HCCIEIOBaHNH B
huzuKe.

MK-5.2. Ymeer uc-
MOJIL30BaTh OCHOBHEIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIUILINH
JUTSL OOBSICHEHUS IKC-
MEPUMEHTANBHBIX pe-
3yJIbTaTOB; IPUMEHSTh
METO/IbI MATEMAaTHYEC-
KOTO aHaJIn3a ¥ MOJie-
JUPOBAHUS, OCHOBHBIX
3aKOHOB (DU3UKU JIJIS
pelieHus 3a1a4 Ipo-
(dheccroHaNBHON Aes-
TEJIHHOCTH,

IIK-5.3.Baageet me-
TO/IaMH TeOpeTHIec-
KOTO ¥ 9KCIIEPUMEH-
TaJILHOI'O UCCJIeIOBa-
HUA; HAaBbBIKaAMH HpI/I'
MEHEHHST OCHOBHBIX
3aKOHOB €CTECTBECH-
HOHaquBIX AUCIHUII-
TuH B mipodeccuo-
HaJIbHOM eI TeNHLHOC
TH.

ACATCIIBHOCTU.

Biagerb: HaBbIKaMu
IUTAHUPOBAHUS YKCIIEPUMEHTA,
00pabOTKU ¥ UHTEPIPETALH
9KCTIEPUMEHTAIBHBIX JaHHBIX MTPU
pelIeHnH 3a1a9 XUMUYECKOH 1
(U3MYECKOI HAITPABICHHOCTH.

4. OFbEM JINCHIUIIUHBI U BUJbI YYEBHOM PABOThHI

Tabuauna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Bua yuyeOHoii padoThl Bcero yacos 7 cemecTp 8 cemecTp
OOw1ast Tpy10€MKOCTh TUCIUITIIMHBI 216 72 144
AyIUTOpPHBIC 3aHSITHS 132 52 80
Jlexnun 36 36 30
JlaGopaTopHble 3aHATHS 66 16 50
CamocrositensHas padota ctynentoB (CPC) 57 20 37
KoHnTpons 27 - 27

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIEJIAM)
C YKABAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHUX UJIN
ACTPOHOMMYEKHUX YACOB 1 BUJIOB YUEBHBIX 3AHATUI



5.1. CTpyKTypa U cofepKaHue U CHUIIHHBI

Tao6auna 5.1.

OO611as Tpy10€MKOCTh JUCIMILTAHBI COCTABIISIET 6 3a4ETHBIX SUHMIL, 216 YacoB.

Pasgen nucHuILIMHb

Bupl yueGHO# paboThI (4ac)

Jleknu

JlaGopar.
paboThI

Camoct
.pabora

dopmbl
KOHTPOJIA

[IpenmeTt,0ocHOBHBIE
3a/Iauyd U COJepIKaHHe
kypca. Knac-cudpukanus
He(TAHBIX JUCTIEPCHBIX
cuctreM.®u3uka M XUMHSA
JIMCTIEPCUOHHOM CpeJIbl

| Cemectp

OIIpOC

MonekynsipHO-KUHETHYEC-
KHue CBOMCTBA HJIC.
Huddyszus,paykryanus.Oc
MOTHYECKOE JaBJIEHUE B
30J151X ¥ pactBopax BMC.
CenumeHranusi.
CenuMeHTaIIMOHHO-

g dy3HOoEe paBHOBECHE.

Kommoxks.

OnTuueckue CBOMCTBA
Juc-
nepcHeIxcucreM.Menomns3o
BaHUE METOIOB
MUKPOCKOIIHH U
JJIEKTPOHHOU
MUKPOCKOIIHH JUIs
UCCIIEIOBaHMsL  AMCIEp--
CUM.

Komoxk.

Cseropaccesnue. [Ipasuio
¢ba3 K He(TAHBIM
JMCTIEPCHBIM CHCTEMaM.

pedepat

MexaHnueckue CBOMCTBa
HJIC.CtpykTypa TBEpIOTO
T€la B 3aBUCHMOCTH OT
MopsiIka  PacroJIOKEHUS
CTPYKTYPHBIX €IMHULI.

Komoxk.

Kunernueckas u
arperaTuBHas
YCTOMYHBOCTh
HIC.Ilonoxenus ¢usuko-
XHUMHYICCKOM MEXaHUKH

Komoxk.




HAC.

OO6pa3oBaHue IHCIIEPCHBIX
cucteM. JlucnepcuoHHBII
Meron. IIpoynocts  u
pa3pyllieHre TBEPIABIX Tell.
Peanbnass wu  upeanbHas
MPOYHOCTh  Ted.  Poub
ITAB.

Jlabop.
[IpakT

Hroro:

36

16

20

DU3NKO-XUMHUYECKHE
CITOCOOBI MOJTy4YEHUS
He(TIHBIX JIACTIEPCHBIX
cTpykTyp.KonaeHcamonx
bl Metoa.Poiib 3apanoB B
CHCTEME.

Jlabop.
HPaKT.

Knaccudukanus smynbeuit
U dMynbratopos. IleHbl u
neHooOpa3oBaTenu, TEOpus
neHooOpazoBanus. Mororu
€ CpeJlCTBa.

10

10.

Knaccudukanms HJC.
JInoobOHbIC u
JTUOGUIBHBIC KOJIIOWIHBIC
CHUCTEMBI
.MexmonexynspHoe
B3aNMOJICHCTBHE
KOMITOHEHTOB He(PTH.

Kommoxks.

11.

OOmass  xapakTepucTUKa
PBMC. Konmonaueie
ITAB.
Munennoobpa3oBanue B
pacTBopax.

pedepar

12.

Koncranra nporecca,
TEIJIOBbIE M AHTPOIUIHbBIE
a3 dexThI, poib
rUIpodOOHBIX
B3aUMOJICVCTBHIA.

Komoxks.

13.

dazoBas auarpamma
MOHOTEHHBIX
ITAB.Bnusinue
AJIEKTPOJIUTOB Ha
MHUIIeJI00pa30BaHue.

UTOI'O:

30

50

37

HUTOI'O 3aroxa:

66

66

57

5.2. Conepmalme JUCIHUIIJINHBI «PU3UKO-XMMHYECKAsA MEXaHUKaA AUCHEPCHBIX CUCTEM»

Hpe;[MeT, OCHOBHBIC 3aJ1a41 U COACPKAaHHUEC KYypCa. KJ'IE[CCI/I(I)I/IKaI_II/ISI He(bTSIHBIX AUCIICPCHBIX CUCTEM.

dusznka M XUMHA JUCIEPCUOHHOM cpensl. MonekymnspHo-kuHetuueckue cpoiictBa HJC. uddysus,



¢nykranua. OcmoTtnueckoe naBieHue B 30X M pactBopax BMC. Cenumenrarnus. CeluMEHTAIIMOHHO-
muddy3Hoe paBHOBECHE.

OnTrueckue CBOMCTBA AUCHEPCHBIX cUCTEM. M Cronb30BaHNE METOI0B MUKPOCKOIIUU U 3JIEKTPOHHOU
MUKpPOCKONIMU JJIsl MccheaoBanus aucnepcuil. Ceetopaccesnue. [IpaBuno a3 k HEPTSIHBIM AUCIIEPCHBIM
CHUCTEMaM.

MexaHnueckue cBOMCTBa He(YTAHBIX AUCIIEPCHBIX cucTeM. CTpyKTypa TBEPAOTO Tella B 3aBUCHMOCTH
OT MOPsIKA PacCIOJIOKEHUsl CTPYKTYypHBIX enuHull. Kunernueckas u arperartuBHas ycrtoiduusocts HJIC.
[Tonoxenus Qusnuko-xumuueckorr Mexanuku HJIC. OOpa3oBaHue AMCHEPCHBIX CUCTEM. JMCTIepCHOHHBII
Metoll. [IpoyHOCTh U paspyuieHne TBepAbIX Teil. PeanbHas u uaeanbHas npouyHocTh Tel. Poib [TAB. ®@usuko-
XUMHUYECKHE CIOCOOBI MOJIYYEHMs] TUCHEPCHBIX CTPYKTyp. KoHneHcanuonHbli Meron. Ponb 3apsnoB B
CUCTEME.

Knaccudukanus smyiabcuil u smysabraropoB. [leHsl u neHooOpa3oBaresu, TeOpusi IeHO0Opa30BaHUSI.
Motoiue cpencraa.

Knaccupukanus HJIC. JImodoOubie m nuoduiapHbIE KOIOWIHBIE CHCTEMBI. MEXMOJIEKYISIPHOE
B3aMMO/ICHICTBHE KOMIIOHEHTOB HE()TH.

Obmas xapaktepuctuka pactBopoB BMC. Komnounusie [IAB. Munennoo6pazoBanue B pacTBOpax.
KoncranTa npotiecca, TersioBble U SHTpONuiiHbIe 3G (HeKTh, poiib THIAPoHOOHBIX B3auMoeicTBuil. dazoBas

nuarpamMma noHoreHHsix [TAB. BiusiHue a5ekTpoanToB Ha MUIEINIO00pa30BaHKE.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B cooTBercTBHM ¢ paboyeit mporpaMMoiil ¥ TEMaTHYECKUM TIJIAHOM U3YYCHHUE AUCITUTUIMHBI POXOIUT B
BUJIE ayTUTOPHON M CAMOCTOSITENILHON pabOThI CTYACHTOB. Y 4eOHBIN MpoIlecC B ayAUTOPUH OCYIECTBISIETCS
B (opMe NEeKIIMOHHBIX U JJA0OpaTOPHBIX 3aHATHH. [IpemycMOTpeHbl TeKIMn-BU3yalH3alui ¢ IPOOIEeMHBIM
M3II0KEHHEM OCHOBHBIX TeM Kypca, KOTOphIE BXOAAT B pabouyio mporpammy (MpeAcTaBieHbl B TaOiuile
«Conepxanue AUCIUIUTMHBIY). PekoMeHmayeMble oOpa3oBaTeIbHbIE TEXHOJIOTHUU: PEUTHHTOBAsI TEXHOJIOTHS,
TEXHOJIOTHS HWHTETPAaTUBHOTO, MpOOJIEMHOTO, WHHOBAIIMOHHOTO, JUYHOCTHO-
OpUEHTUPOBAHHOTO, MU HEPSHIIMPOBAHHOTO, WHJIMBU1YaJIbHOTO, Pa3BUBAIOIIETO 00y4eHus u
TYMaHUCTHYECKOTO oOpa3oBanus. llpegycmarpuBaeTcs 4YTeHHE 4YacTH JIEKIHMA C HUCHOJIB30BaHUEM

MYJIbTUMEIUHHBIX CPEACTB O0yUECHHUS.

7. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMUS JJISI CAMOCTOSITEJIBbHON
PABOTHBI OBYYAIOIIUXCHA 11O JUCHUIIJIMHE (MOAYJIIO)

7.1. IlepedeHb-y4eOHO-METOAMYECKOTO OOECTIeYeHHS 111 00YUAIOIUXCsl IO AUCHUIUINHE:


http://pandia.ru/text/category/differentciya/

1. Kum H.H. IToBepxXHOCTHBIE SBJICHUSI M TUCIIEPCHBIC CUCTEMBI

VYueb. [Tocobue — Kemeporo, Ky3 I'TY, 2010 -150 ctp.

2. Kneiarok A.U., [ToBepXHOCTHBIC SIBIICHUS U TUCIIEPCHBIC CHCTEMBI
Munck: BI'TY, 2011,282 c.

3. Myparoa E.W., EpmakoB A.A. [ToBepXHOCTHBIE SIBICHUS W JUCIIEPCHBIC CUCTEMBI
Tamb6o08B, ITTVY-, 2006-28c.

7.2. YKa3zaHua ana obyvatowmxcs no 0CBOEHMIO AUCLUNIMHDI

Conep:kaHue cCaMOCTOSATEILHOM Pad0ThI 00YYAO M XCS

Taoauna 7.1.

Homep| Temwi/sonpoci, svinocumvle na camocmoamenvroe uzy- | Kon-6o | @opmel pabomel
pazoen yenue
0 uacoe
1. MoepxuocTHbIe sBNEHMs B AUCTIEPCHBIX CHCTEMax 6 cobecenoBanue,
[loBepxHocTHO-akTHBHBIe  BemiectBa  (I[TAB). TECTOBBII
Crpoenue [TAB KOHTpPOJIb
Ypasuenue ['1606ca. [ToBepxHOCTHAS aKTUBHOCTD. 6 cobecenoBaHue,
2. TECTOBBII
KOHTpPOJIb
3 30TepMa MOBEPXHOCTHOI'O HATSKEHUS. 6 Cobecenopanue,
" |OmpeneneHure MOBEPXHOCTHOTO HATSKEHHUS T10 TECTOBBIN KOH-
MeTony PeOunaepa. TPOJIb
4. |Vpapuenwue Jlenrmiopa u ®peitHumxa. 6 CobecenoBanue,
M3otepma agcopbiun. CTpykTypooOpa3oBaHUeE. TECTOBBIN KOH-
TPOJIb
Peostornyeckrie U CTpyKTypHO-MEXaHUYECKUE CBOMCTBA 6 cobecenoBanue
5 b
" |IMCTIEPCHBIX CUCTEM. TECTOBBII KOH-
TPOJIb
6.  |CrpykrypHO-MexaHuueckue cBOMCTBA HE(TAHBIX 7 cobecesioBaHue,
TTUCTIIEPCHBIX CUCTEM TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA UIA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

IMPOMEXYTOYHOM ATTECTAIIIA



Ilpumepnuie onpocel 014 cobecedosanusn

1. JIBOiTHOI 3NIEKTPUUYECKUN CTION U AJIEKTPOKUHETUYECKHE sIBJIeHUS. [loBepXHOCTHAS SHEPTHUS U 3apsi]l TOBEPXHOCTI
Crpoenue JIDC. YpaBuenue HepHcra.
2. Mepa qucnepcHOCTH. | eTepOoreHHOCTh KOJJIOUAHBIX CHCTEM.
3. 301p HoAMCTOrO cepedpa MOJydyeH B Pe3yibTaTe MOCTEHNEHHOTO TOOABJICHHS K 20cm® 0,01u pactBopa
HOIUCTOro Kamus 5cM° 0,2%-HOro pacTBopa a30THOKHCIOro cepeOpa. Hammcats (opMyiny MHIEIIIBE
MOJIYYMBILETOCS 30151 M ONPEAETUTh HAIPaBJIEHUE JABMXKEHUS YaCTHIL €ro B AJIeKTpudeckoM mnose. [ImoTHocTs
pacTBopa a30THOKHUCIIOro cepedpa MPUHATH paBHOM eTMHUIIE.
4. Kakoii 06bem 0,005 H pacTBOpa a30THOKHCIOro cepeGpa Hamo mpubasutb k 20cM® 0,015H pactBopa
MOJIUCTOrO Kausi, 4YTOOBbl MOJYYUTh MOJOXKHUTEIbHBIM 305Ib HOgUcTOro cepedbpa? Hamwmcats Qopmyny
MUIIEIUIBI.
5. IIpenmer kommonaHoi xumuu. OCHOBHBIE CBOICTBA KOJJIOUTHBIX PAacTBOPOB. [loHSATHE O KOJITOMIHBIX
cucTeMax.
6. JIBoitHoii snekrpuueckuit cioil. Teopus IlItepHa. DIeKTpOKMHETHUECKUH TTOTeHIMAN. M30351ekTprueckas
TOYKA.
7. 3011b THIpaTa OKUCH XKelle3a MONYyUMIH B pe3yibTaTe Ao0aBiIeHus K 85 cM® KUIsiIel AMCTHIUIHPOBAHHOM
Bozsl 15 cm® 2% -HoOro pacTBOpa XJIOpHCTOro Keiesa. IIpH 9TOM XJIOPHOE JKENe30 YACTHYHO IOJBEPIIOCH
TUAPOIIU3Y
FeCl; + 3H,0 = FE(OH)3 + 3HCI
Hamucates dopmyiny munemisr 3001 Fe(OH); yunThiBas, 4ro mpu 0Opa3oBaHWM YaCTHIl THApara
OKHCH KeNle3a B PacTBOPE MPUCYTCTBOBAIN cieayromme nousl: FeO*, HY, CI',

8. CBexeocaxJIeHHBII 0CaJOK THUAPOOKHCH alIOMHHHS 00pabaThiBaeTCd HE3HAYUTEIBHBIM KOJIUYECTBOM
COJISIHOW KUCIIOTBI, HEOCTATOYHBIM JUISI IOJHOTO pacTBOpeHust ocazka. [Ipu atom obpasyercs 30ib Al(OH)s.
Hanucats ¢popmyny MULIEUIBI THAPOOKCHIA aTFOMUHUS, €CITU U3BECTHO, YTO B AIEKTPUUYECKOM I10JI€ YACTHIIBI
THJIpaTa OKUCH ATFOMUHHS MIEPEMEIIAIOTCS K KaTOMdY.
9. MonekynsapHO-KMHETUYECKHUE CBOWCTBA KOJJIOMJIHBIX CHCTeM. bpoyHOBckoe aBmkeHue. CpelHUN CABHUT
YaCTHII.
10. Xapakrepuctuka aucrnepcHoi ¢aspl. UncneHHas, oObeMHas UM MaccoBash KOHIICHTpAIUSl AUCIEPCHOMN
¢ba3sbl.
11. 3onp cepsl OBLT MOTYYEH MyTEeM JOOABICHHS S5 MJ pacTBOpa Cephbl B CIIUPTE K 10cm® TUCTUIUTUPOBAHHOU
BOJbI. KakuM MeTO/1I0M mojTyueH JaHHbINA 307167 UeM 00BsICHSAETCS, UTO B MPOXOIAIIEM CBETE 30J1b 00JIagaeT
KpacHOBATO-OPaHKEBBIM OTTEHKOM, a B OTPaKEHHOM —TOJIyObIM?
12. OOwscHuTe, mMouyeMy mpu B30anThiBaHWM OeH305la B BOAE HaOIrOmaeTcsi ObICTpOE paccilahBaHHE
KHUJKOCTEH, a MpH B30AITHIBAHUHM yKa3aHHBIX KUAKOCTEH B MPUCYTCTBUM MbUIA MOJYyYaeTcs YCTOWUYUBas
smyabcus. Kakyto pons urpaer monekyssl Mbuia (C17H3sCOONa)? Jlate cxemy KanenbKu SMyJIbcUM OeH301a
B Bojie. Kakum MeTo0M monryueHa SMynbcus?

13. TloBepxHocTHble siBieHHs. [loBepxHOocTHOe HatsbkeHue. KpaeBodd yronm cmaumBaHus. Teriora
cMaunBaHus. KanmuuisipHoe MOTHITHE U OITYCKaHUE JKUIKOCTH.
14. Ctpoenue muues1 305ei.
15. Kaxkue o6wsembr  0,029%- woro pactBopa NaCl u 0,001a AgNO; Hamo cmemarb, 4TOOBI MOJYYHTH
He3apsHKeHHbIE YaCTHUIBI 301 XJOpHcToro cepedpa? ILIOTHOCTH pacTBOpa XJIOPUCTOTO HATPHS pPaBHA
CAVHHUIIC.

16. 3o1p ABYyOKHCH OJI0OBa 00pa30BajcCs B pe3yibTare ACHCTBHUS HEOOIBIIIOr0 KOJTHMYECTBA COMSTHOW KUCIOTHI

Ha CTaHHAT Kainus. Hamucats opMyITy MUIICIITBI 30151,

Ilpumeput 3a0anuii KOHmpoaALHBLIX padOm

Konmponvnan paooma 1
1. 3onp noxucToro cepedpa MOIY4YEH B pe3ysbTaTe MOCTENEHHOTO J00aBICHUS K 20cm® 0,01H pactBopa
woxucToro kamus Scm° 0,2%-Horo pacTBopa a30THOKHCIOro cepebpa. Hamumcate dopmyny MHIEITBI
IIOJIYYMBILETOCS 30151 M ONIPEAEIUTH HAPABIEHUE IBMKEHUS YaCTHILL €T0 B 3JIEKTpUUECKOM mouie. [1noTHoCTh



pacTBopa a30THOKHCIIOTO cepedpa MPUHSITH PABHOH CIMHUIIE.

. 3
2. Kaxkoit 06vem 0,005 H pacTBOopa a30THOKHCIOTO cepedpa Hamo nmpubdaButh k 20cm™ 0,015H pacTBOpa
MOJIUCTOTO KajHsi, YTOOBI IOJNYYUTh TOJOXHUTEIBHBIH 307 HOMUCTOrO cepedpa? Hammcath dopmymny
3
MUILICIUIBL. Omeem: ceviwe 60cm’.

3. 3o0mb rugpaTa OKHMCH OKele3a IONYYHIM B pe3ylbTaTe H00aBICHHS K 85 CM° KHIsieif
JIMCTHIIHPOBAHHOMA Boxbl 15 cM® 2% -HOro pacTBOpa XJIOPHCTOro sKkenesa. IIpH 5TOM XJIOPHOE HKEIe30
YaCTUYHO IOJIBEPIIIOCH TUAPOIIU3Y

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

Hanwucats dopmyny mutiemsl 30as Fe(OH); yuuThiBas, 4To mpu 00pa30BaHHM YaCTHUI[ THIpaTa OKUCH

’Keles3a B pacTBOPE MPHUCYTCTBOBAIH ciexyromme nonsl: FeO', HY, CI”.

4. CBexeoCaKICHHBIN 0CAJ0K I'MIPOOKUCH aTFOMHHUS 00pabaThIBaeTCsl HE3HAYMTEIBHBIM KOJIMYECTBOM
COJISIHOW KUCIIOTBI, HEOCTATOYHBIM JUIS IOJHOTO pacTBOpeHus ocazaka. [Ipu atom obpasyercs 30ib Al(OH)s.
Hamnmcatps ¢popmyny MULIEIUIB THAPOOKCH A ATFOMUHHS, €CITH U3BECTHO, YTO B 3JICKTPHUYECKOM I10JIE YaCTHUIIBI
THJpaTa OKUCH ATFOMUHHS TIEPEMEIIAIOTCS K KaTO/Yy.

Konmponvnasa paboma 2
1. 3omb cepsl OBUI TONy4EeH IMyTeM mo0aBNeHHWs 5 Mil pactBopa cepsl B crmupre k 10cm®
IMCTHJUTMPOBaHHON BoJpl. KakuM MeTonoM mosydeH AaHHbIN 307167 Yem 0OBsICHSAETCS, YTO B MPOXOASIIEM
CBETE 30J1b 00JIa1aeT KPACHOBATO-OPAHKEBBIM OTTCHKOM, a B OTPAXKCHHOM —TOJIyOBIM?

2. OObsicHuTe, TOUeMy Tpu B30aNTHIBaHUU OEH30JIa B BOJE HaO/omaeTcsi OBICTpOE pacclauBaHUE
KHUJIKOCTEH, a TPH B30AITHIBAHUHM yKa3aHHBIX KHUIKOCTEH B MPUCYTCTBUU MBUIA TOIYYAaeTCS YCTOWUYUBAs
smynbeus. Kakyro posb urpaet monekynsl Mbuta (C17HzsCOONa)? [lath cxemy Kanenbku 3MyJIbCUU OeH3071a
B Bojie. Kakum MeTo10M morydeHa SMyJibCcus?

3. Kaxkue oowembr 0,029%- noro pactopa NaCl u 0,0018 AgNO3 Hamo cmemarh, 4To0bl MOJTYYUTh
He3apsDKEHHBIE YaCTHIBI 3011 XJIOpHCTOro cepebpa? I[IIOTHOCTH pacTBOpa XJIOPUCTOTO HATpHS paBHA
CIUHHIIE.

Omeem: 4,96cM pactBopa AgNO3 0,001 u lem® NaCl 0,029%.

4. 3omp OBYOKHCH OJIOBa 0Opa3zoBajics B pe3yibTaTe AEHCTBUS HEOOJBIIOrO KOJIUYECTBA COJSTHOM

KHCJIOTHI Ha CTaHHAT Kanus. Hamucath GopMyy MHUIIEIUTBI 307151

Omeem: {[SiO;], SiOs* 2(n-x)H'}?* 2xK*

Kpumepuu oyenku omeema cmyoenma npu 6bln0jaHeHUU KOHMPOIbHOU padomol

Ounenka TpeOoBanus K 3HAHUAM

OTJINYHO NPUBENEHBl  TIOJHBIE  IPAaBWIbHBIE  PELIEHUS, OTBETHl I'PAMOTHO
apryMeHTHUPOBAHBI

XOpOo1LIO JIONYIIEHbl HE3HAUYUTENIbHBIE IOTPEIIHOCTH IPU OTBETaX Ha BOIMPOCHI,

apryMmeHranus Oblia He OJIHOM

yJIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYIIEHbI I'pyOble OIIMOKH, YacTh
BBIBOJIOB HE API'YMEHTUPOBAHA UJIM apT'yYMEHTHUPOBAaHA HEMPABWIBHO

HEY/IOBJIETBOPUTENHHO | OTBeTHl Ha 50 u Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTHUPOBAHbI WJIK apPTYMEHTUPOBAHbBI HEMPABUIHHO

Ilpumepnvle mecmoegwle 3a0anusn no Kypcy



Tecr 1
DJIeKTPONPOBOAHBIE CBOWCTBA JUCIIEPCHBIX CHCTEM

1. 3oap Agl nonyuen BzanmoneiicrBuem AgNO3z u Kl ipu nsoeitke K.
Kakoii noH Oyaet noTeHIanoonpeaesonmm?

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

2. KaxoBbl BO3MOKHbIE HPUUHHBI Bo3HUKHOBeHU JJDC Ha HOBEPXHOCTH YACTHIL[ MUIPO30Is KPEMHE3eMA B
Bone?

1) ancop6uus HOHOB cTAOMIM3ATOPA;

2) MOHM3a1Hs IOBEPXHOCTHOTO CJIOS;

3) mocTpaMBaHMe KpUCTAUIMYECKON PELIETKH HOHAMH U3 PaCTBOPA.

3. Ilpu nonydeHMu O5SMylbcuii TMHa "Macio B Boae" B KadecTBE CTaOMIIM3ATOPOB MCIIOIb30BAaHbI
TUAPOXJIOPH AoJelmiaMMonns . KakoB 3Hak 3apsjia Kanesb?
1) nonoxxuTenbHbIN; 2) OTpULIATENBHBIN; 3) HET 3apsia.

4. K xakoMy 2J1eKTpoy OyayT IIEPEMEIATLCA MAKPOMOIIEKYIIBI O€JKa B KUCIION cpene?
1) k kaToay; 2) kK aHOy; 3) He OyIyT NepeMenaThCesl.

5. T'uaposons cynbduaa meimbaka (I11) monydeH mpomyckaHueM H30bITKA CEPOBOAOPOIA YEPE3 PAaCTBOP
MBIIIESIKOBUCTON KUCIIOTHI:
2 HoAsO3z + 3 HoS = AspS3 + 6 H,O
3apsig yactuil Oyaer
A) nonoxuTensHbI (BeieacTBre aacopoun nonos H');
b) orpuniatensHbiii (BeaeacTeue aacopbiuu noHos H S°);
B) sapsan orcyrcryer

7. Tunposons xnopuna xenesa (1) monyden ruapomuzom FeClgnpu kunsuenuun pactsopa:
FeCl; + 3 H,O = Fe(OH)3| + 3 HCI
B pesynbrare oOpasyercsi MuIesia, CTPOSHHE KOTOPOW MOXHO BbipazuTb dopmynoir {m[Fe(OH);] nFeO+
(n-x)CI'} xCI
YKaxuTe COCTAaBIISAIOLINE YACTH MULIEIUIBL:

1) snpo Munens!

2) NOTEHIMATIONPE/ENIIONIIE HOHBI

3) HpPOTHBOMOHBI OT YACTUIIBI 10 FPAHHUIIBI CKONIBKEHHUS

4) nporusouons! nupdysuoit uactu JIC.
a) m[Fe(OH)3];6) xCI'; B) (n-x)CIT) nFeO"

8. I'mapo3omip noxuaa cepedpa moyryyeH 1o peakiuu:

AgNO3z+ KI = Agl + KNO3 B nipucyrctBun m30btka AGNO3. @opmyna MHUIIEIUTBI 30715
uMeeT BUJI:

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

2) {m[Agl] nI" (n - Xx)K+} xK+

3)  {m[Agl] n NOs"(n - X)Ag+ }XAg+ Vkaxure NpaBUIbHbIA OTBET.

4
9. Yto Ha)SI)IBaIOT TpaHUIEeH CKOJBKEHUS TP SJICKTPOKUHETUICCKHX SIBICHUSX ?

1) rpanuuy Mexay ancopOUHMOHHBIM U 1P Y3HOHHBIM CIIOSMU IPOTH- BOMOHOB;

2) rpaHuIly, Mo KOTOpoit mpoxomuT pazpsi JIC IIpH TEMIOBOM JBUKEHUH YACTHIL;

3) rpanuity, Mo KoTOpoit MPoxoauT pa3psiB JAIC Py HATOKEHUH BHEITHETO 2JIEKTPUYECKOTO MOJIS;



4) rpanuuy pasnena das.

10. Yto Takoe 1) anexrpodopes;2) anekTpoocMoc;
3) moTeHIMaN CeIUMEHTANH; 4) TOTSHITUAT TeUeHUs?

a) TeYCHHE KUJKOCTU B KAIUJUIAPE MO IeUCTBUEM JIEKTPHUUECKOTO MOJIf;

0) BosnukHoBenue IJIC npu oceJlaHuy YacTHII;

B) JBIJKEHUE YaCTHUI[ IUCIIEPCHOM (ha3bl MO IeUCTBUEM DIIEKTPUUECKOTO MOJIS.

r) Bo3HukHOBeHHE DJIC mpH TE€UEHUHU KUIKOCTH Yepe3 KAUJUISIPHO- TOPUCTOE TEJIO.

Tecr 2
Cmpoenue /[3C

1.Kak pacrnosaratorcsi B pOCTpaHCTBE NPOTUBOUOHBI 110 Teopuu Tepua?

1) paccesHbl B IIPOCTpaHCTBE Ha HEKOTOPOM pACCTOSHMM OT TIpaHUIBI pasiena (a3, oOpasys
G Gy3HBIHA CIOM;

2) pacnonoseHbl BOIM3K MPaHULbI pasziena (a3, 00pasys MIOCKUi KOHIEHCaTop;

3) "acTh NPOTHBOMOHOB HAXOAMTCA BOJM3U IpaHMIBI pasiena (as, o0pasys ancopOLMOHHBIA CIIOM,
YacTh paccesiHa B IPOCTPAHCTBE, 00pa3ys Au(Gy3HbIH CII0H TPOTUBONOHOB.

2.Uemy paBHa ¢ dextrBHas TonmuHa aud@y3uonHoro cnos?

1.paccTosiHUIO, HA KOTOPOM MOTEHIMAT TUPPY3UOHHOTO CII0SI CHUXKACTCA 10 HYJIS,
2.Paccrosnuto, Ha KOTOPOM HOTeHIHAN TU(GPY3NOHHOTO CII0S CHUXKACTCA B € Pas;
3.PaccrosiHMIO, HAa KOTOPOM MOTEeHIHMAN (P (Y3HOHHOTO CIIOS CHIKAeTCs B 2 pasa;
4.PaccTosiHUIO, Ha KOTOPOM MOTEHIH AN 11U Y3HOHHOTO CIIOSI OCTAETCS TOCTOSTHHBIM.

3.Kakoii moTeHIan Ha3bIBAIOT AIEKTPOKUHETUIECKUM?
1) norennman Ha rpanune pasaena das;
2) HoTeHIMAaJ Ha TPaHULE CKOJbKECHHUS;
3) noreHIMan Ha rpaHuULE aACOPOIMOHHOTO U IU((PY3HOHHOTO CIIOEB;
4) norenmman JIDC Ha paccTOSHMM OT TpaHMIBI pa3iena (a3, paBHOM 3(P(EKTUBHON TOJIMHE
mud¢ysHoit yactu J19C.
4. Kaxoii U3 nepeynciIeHHbIX HOHOB 00JaiaeT Haubombiel cnoco6HoCcTho cxxumath J|OC B 3011e cynbduia
cypbMmsl (I1T) Sh,S3, cTabHIN30BAaHHOM HUTPATOM CYPbMBbI?
1) Ca®* ; 2) CI'; 3) SO.* ; 4) Na".
5.IloueMy npu Bo3pacTaHnU paguyca HOHOB, UMEIOLINX OJMHAKOBBIN 3apsal, ycuinsaercs cxarue [23C?
1.13-3a yMEHbIIEHUS THIpaTallud HOHOB;
2.13-3a BO3pacTaHus JIUIIOJIBHOIO MOMEHTA UOHA;
3.13-3a yBEJIMUCHUS aJICOPOIINH UOHA;
4.13-3a yBEITMYEHUS KPUCTANIOXUMUYECKOTO pajinyca HOHa
6.11pu kakux ycioBusix Bo3moxkHa cTpykTypa JIIC no ['enbmromnbiry?
5) npu BeICOKO# KOHIIEHTpAU HHAMPHEPEHTHOTO SIEKTPOIIHUTA;
6) 6e3 106aBOK SIEKTPONIHTA;
7) He BO3MOKHA, HU TIPU KaKMX YCIOBHAX
7.B uem coctosaT HenoctaTku Teopuu nudpdysnoro JIC I'yu-Uenmena ?
A) He yuuThIBaeT BIUSHHUE 3aps/a IIPOTUBOMOHOB HHAND(EPEHTHBIX dMeKTpomuToB Ha JDC;
b) He MoxeT OOBICHUTH pa3IMYHOE BIMAHUE HA DJICKTPOKMHETHYECKMH MOTEHIMAl HOHOB
OJIMHAKOBOTO 3apsi/ia, pa3InyaloIIUXCs 0 pa3Mepy;
B) ne o6wscHser sBnenue nepezapsaaku 305€i



Bri6epute npaBmiibabiii oTBeT:1) Au b; 2) AuB;3) buB.

8.  l.Ilorenmmain rpanuibl pasaena ¢gas - 370 ...
2 Ilorennman nug¢dy3HOro o - 3TO ...
3.97eKTpOKMHETUYECKUIA MMOTEHIMA - 3TO ...
4. 1303ekTprieckast Touka - 3To ...
A)rioTeHIan, BOSHUKAIOIINN Ha TPAHUIIE CKOJIBKCHUS;
b) noreHuan, BOZHUKAOIINUN HA TPAHHUIIC TUCTICPCHOM (pa3bl M AUCTIEPCUOHHON CpeIbl;
B)norennuan, BoO3HUKAIONMH HA TPAaHUIIE aACOPOITMOHHOTO B TU(PY3HBIX CIIOCB;
I') HMUero M3 mepeyncICHHOTO

Bri6epute npaBwibnbil oTBET: 1) 1A, 2b. 3I'. 4/1; 2) 1B, 2B, 3A, 41'; 3) 1I', 21, 3B, 4A.

9.Kakue ¢akTopsl BIHSAIOT Ha paclpelieieHue MPOTUBOMOHOB B JMCIIEPCUOHHON cpejie BOIHM3M 3apsHKeHHOM
MOBEPXHOCTH 110 TEOPHH:

A) I'enbmroubiia; b) I'yu-Uenmena; B) tepna

5) snexTpocTaTHUECKHE CHIIBI;

6) snexTpocTaTHYECKHE CHIIBI U TEIIOBOE JBMKEHHUE HOHOB;

7) TemnoBoe JABMKEHUE HOHOB, SIEKTPOCTATUIECKHE CUIIbI U a[COPOIMOHHBIE (HEKYIOHOBCKHE) CUIIbI
Bri6epute npaBmibnbiii 0TBeT: 1) A2, b3, B1; 2) Al, b2, B3; 3) A3, b2, BI.

10.Yactumpst ruapo3ons AgJ uMeroT moBepXHOCTHRIN nmotenuuan (0= 27 mB. Uemy paBen nmoteHnuan ¢ Ha
pPaccTOSIHUU OT MOBEPXHOCTHU YaCTHUIBI paBHOM 3 dexkTruBHON Tonmmue quddysHoii yactu 13C?
1) 20 MB; 2) 10 MmB; 3) 9 MB; 4) 2,7 mB

Tecr 3
Bauanue 3nexkmponumos na /[3C

1.Kakoii 271eKTpoauT Ha3bIBAIOT UHAUPPEPEHTHBIM?
1.01MH U3 MOHOB KOTOPOTO CITOCOOEH J0CTpanBaTh KPUCTANIMUYECKYIO PEIIETKY arperara MULEIbL;
2.He cozepKalluii HOHOB, CIOCOOHBIX JIOCTPAauBaTh KPUCTAIIMYECKYIO PEIIETKY arperara MULIEIUIbl U
M3MEHSATh MOBEPXHOCTHBIN nmoteHuan ¢@o;
3.He coaeprKaliuii HoHOB, oOpa3yromux AMPdy3Hyro yacts JI3C.

2.Kakoil 37eKTpOJIUT Ha3bIBAIOT HEMHAUPPEPEHTHBIM?
1.conepxaruii HOHBI, CIOCOOHBIE JOCTPAaUBaTh KPUCTAIUIMYECKYIO PELIETKY arperara MHUIIEIUIbI;
2.coaepKaliuii HOHBI , OTHOMMEHHBIE C TIPOTUBOMOHAMH MHULIEIIBI;
3.He cozeprKallii HOHBI, CIIOCOOHBIE JOCTPANBaTh KPUCTAIUIMYECKYIO PELIETKY arperara MUIEIUIbI,
4.He coneprKaluil HOHBI, BXOIALIUX B MULIEIUTY 30J151.

3. Kakoii u3 nonoB o0jamgaer HanOoObIIeH crmocoOHOCThIO CkumaTh JIDC B 3011 MNnO,, cTabun30BaHHBIM
KMHO4 ?
1) Ba?*' 2) CI'; 3) SO4%; 4) K*

4.Kakoil U3 mepevyucIeHHBIX MOHOB O0JilajaeT HauMeHblIe crnocoOHocThio cxumarh [I9C B 3o0me AgQJ,

crabunmzoBaHHbIM AGNO3?
1) Na* ; 2) CI'; 3) SO4%; 4) Ca**

5.Kakoit u3 3J1eKTpOJIUTOB MOXKET BBI3BATh Iepe3apsaaky 30is monubaara xkenesza (III), crabunuzoBaHHOTO
xyiopuaom xkenesa (I111)?
1) xnopun Hatpus; 2) xnopua Kainbuus; 3) docdat Hatpus; 4) Hurpar xenesa (I11).



6.Kakoii U3 3JIEKTPOIMTOB MOXKET BBI3BATH MOJHYIO Mepe3apsaaky 305 ShySs, cTaOMiInM30BaHHOTO XJIOPHIOM
cypbmal (111)?
1) xnopun Hatpus; 2) cyabdar kamus; 3) docdar Hatpus; 4) cynbhua HaTpUs.

7HpI/I BBCACHNHN B ITIOJIOXXHUTCIBHO SapHH(eHHBIﬁ 30JIb SKBUMOJISIPHBIX KOJIHMYECTB TaJIOICHHUAOB Kallkud B
KaKOM IMOPAJAKEC MOXHO PaCIlOJIOXUTh 3TH COJIM IO BBI3BAHHOMY MMH CHUIKCHUIO BGJII/I‘-II/IHBIZ-HOTCHI_II/IaJIa

HaCTHUIL 3014
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KClI; 4)KJ<KCI<KBr.

8.Kaxoii u3 nepeuncieHHpIX (pakTOpoB HE NPUBOJUT K M3MEHEHUIO Z-TIOTEHIIMAIA 301
1. cHIKeHHE KOHIIEHTPAUH UHAN(PPEPEHTHOTO HIEKTPOIUTA (MOHHOM CHIIBI pacTBOpA);
2. TIOBBIIIEHNE KOHLIEHTPALUH JUCIIEPCHOI (hazbr;

3. 3aMeHa 4acTu BOJHOH (pa3bl HA OPraHUYECKYIO (CIUPT, alleTOH).

9.Kak wm3mensiercss s¢dextuBHas TonmuHa aupdysHoi yactu JIDC mpu yBeNIWYEHHWH KOHICHTPALUU
UHIU(HPEPEHTHOTO IEKTPOJIUTA B 00beMe BOIHOM (a3bl (IMTOBBIIICHHH HOHHOMN CHIIBI)?
1) Bo3pacraer; 2) He MEHsIETCs; 3) YMEHbIIIAETCS.

10.Kaxkoe neiictue okaspiBaroT Ha JI9C nnauddepeHTHbIe HIEKTPOITUTHI?
1.1moBBIIIAIOTZ -TTIOTEHIIHAIT;

2.He U3MEHSIOT Z-IIOTEHIIHAT;

3.yBeNMYUBAIOT MTOTEHIIUAJ TPAHUIIBI pa3Jiena;

4.CHHKAIOT Z-MOTeHI[NAJ

Tect Ne 4
ArperatuBHasi yCTOHYHUBOCTD.
JInogoodHbIe U IMOGUIBbHBIE CHCTEMBI

1. JTarekc - 10

1) nByx(asHas IByXKOMIIOHEHTHAs CHCTEMA-IMCIEPCHUs MOIMMEPA B BOJIE;

2) nByx(asHas TPEXKOMIIOHEHTHAas CHCTEMA-IMCIEPCUs TOJUMEpa B BOJE, CTAOMIIM30BaHHAS
MOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM (IMYJIBIaTOPOM);

3) onnodasnas cucTeMa - pacTBOP MOJUMEPA B BOJHOI Cpeie, CoepKaIleil SMyJIbraTop
2. JInopoOHBIE KOJUIOUIHBIE CUCTEMBI IPHHIMITHATIBLHO arpEraTHBHO HEYCTOMYMBBI, TOTOMY YTO

1) o6nanaroT U30BITKOM CBOOOIHON SHEPTHY;

2) XapakTepu3ylOTCS BBICOKMM MOJIEKYJSAPHBIM CPOJCTBOM MeEXIy JMCIEPCHOH (asoii u
JMCTIEPCUOHHOM Cpesoi;

3) o6pasyioTcs B pe3yabTaTe caMONPOU3BOILHOTO UCTIEPTUPOBAHHS.

3. JInounbHbIE KOJUIOMIHBIE CUCTEMBI TIPUHIMITMAIBHO arPETATUBHO YCTOMYMBLI, TOTOMY 4TO

1) oGpasyroTcs B pe3y/bTaTe caMOMPOM3BOJILHOTO AUCIEPIUPOBAHHSA U XAPAKTEPH3YOTCS BHICOKUM
MOJIEKYJISIPHBIM CPOJICTBOM MEX]y JUCTIEPCHOM (pa3oit 1 qUCTIEpCUOHHOI Cpeoi;

2) 061a1a10T U30LITKOM CBOOOHOM SHEPTHY;

3) UMeIOT IpeeNbHO BHICOKYIO JUCIIEPCHOCTS.

Daxkmopwvl azpecamueHoll yCMmou4ugoCcmu



4. Ha mnOBEPXHOCTH YacCTUI IMCIEPCHOM (a3bl IMOJMCTHPOJILHOIO JIATEKCA HUMEETCS pa3peKEHHBIN
aacopormonnei cioit [TAB - njaypara kamust (~SCOOK). ArperaruBHass yCTOMYMBOCTH JIaTeKca
00ycCIoBIJICHA ACHCTBHEM

1) noHHO-311EKTPOCTATUYECKOTO (PAKTOPA YCTOHUMBOCTH;

2) ruapaTalMoHHOro (GpakTopa;

3) cTpykTypHO-MeXaHH4ECKOro (hakTopa.

5. Ha noBepXHOCTH YaCTHI] AUCIIEPCHOM (ha3bl JaTEKCa COMoIUMEpa OyTagiueHa U METAKPHIIOBOM KMCIIOTHI
CH3
|
~CH2-CH=CH-CH2-CH2- C -
|
C=0
|
OH
UMeeTCs aaCcoOpOIMOHHBIA cinoi mousiekya HewonoreHHoro ITAB RO(CH,CH,0)H ,rane (SI=Cyo - Cis).
JlucriepcuoHHass cpefa HWMEeT INEJIOYHYI0 peaKIuio. ATrperatMBHas YCTOWYHUBOCTh TAaKOTO JiaTeKca
00yCIIOBJICHA JICHCTBHUSIMH:
1) woHHO-311eKTpOCTaTHYECKOr0 (PaKTOpa yCTOHUMBOCTH;
2) He’NEKTPOCTATHIECKUMHU (DAKTOPAMHU;
3) COBOKYIHBIM JIHCTBUEM HOHHO-3JIEKTPOCTATUYECKOTO M HEDNIEKTPOCTATUYECKUX (haKTOPOB.

6. OT Kakux (aKTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH ObICTpoii koarysiuu Ke
1) ot TemmepaTyphl ¥ BA3KOCTH CPEIbI;
2) OoT TeMIepaTypbl U BPEMEHH KOATYJIALMY;
3) or BpeMeHM KOaryIIsl{U U KOHIEHTPALMH YaCTHII.

7. Koo dunueHT 3ameyieHus! TP KOATYJISIIUH TOKa3bIBACT:
1) BO CKOJBKO pa3 KOHCTaHTa CKOPOCTH MEUICHHOW Koaryisiuu K, MeHbIe, 4eM KOHCTaHTa
CKOpoCTH ObICTpoii Koarymsuu Ke;
2) BO ckoJbKo pa3 Kg menbiie Ky;
3) Bo ckoabko pa3 Ky, 6osbmie Kg

8 .KakoBa npupo/ia CHI1 OTTATKUBAHUS MKy YaCTUIIAMH, KOTOPbIE paccMatpuBatoTcs B Teopuu 1JIDO?
1) MonekynspHas;
2) DIIEKTPOCTATHIECKAS;
3) a/icopOIMOHHO-COTbBATHAS.

9. KakoBa npupo/ia CujI IPUTHKEHUS MEXTy YacTUIIaMU coryiacHo Teopuu JJIDO?
1) amekTpocTaTHUECKUE CHITBL;
2) MOJEeKyNSPHbIE CUIIbL
3) cTpyKTypHO-MeXaHUUYeCcKHil Gapbep.

Tect Ne8

1.ITox neiicTBMEM KakMX CHII POMCXOAUT B3AMMHOE MPUTSKEHNE YaCTHUL] P KOATYJIALINN?
1) anekTpocTaTHUecKuX;
2) BaH-[ep-BaaTbCOBBIX (MEKMOJIEKYIAPHBIX);
3) nJeKTPOCTATHYECKUX U BaH-[€pP-BaalbCOBbIX.

2.Kakue cocTaBsOIINe paCKIMHUBAIONIETO JaBIeHus paccmaTpuBaeT Teopus JJIDO?
1) PIEKTPOCTATUYECKYIO U CTPYKTYPHO-MEXaHUYECKYIO;



2) MOJIEKYJSIPHYIO B aJICOPOIIMOHHO-COJIbBATHYIO;
3) BJIEKTPOCTATUYECKYIO U MOJIEKYIISIPHYIO.

3.Ilpu noBelieHUM KoauuecTBa ajacopdupoBaHHoro IIAB Ha moBepXHOCTH 4YacTUIl JIaATEKCA MPOMCXOAUT
rupoduIn3anus NOBEPXHOCTH MToJUMepa. ITO MPUBOAUT

1) x yBeNMYeHUIO KOHCTaHThI ['amakepa A*, CHIDKEHHIO arperaTUBHON yCTOWYMBOCTH, YBEIUYCHUIO
I1BK;

2) He u3MeHsieT KoHCTaHTy ['amakepa A*, He BIHSIECT Ha arperaTUBHYIO YCTOMYMBOCTD CHCTEMBI |

3) K CHI)KCHHUIO KOHCTaHTHI ['amakepa A*, MOBBIIICHUIO arperaTuBHON YCTOMYUBOCTH, YBEINYCHHIO

I1BK.

4.PackJIMHUBAIOIIEE J1aBJICHHE, BOSHUKAIOIICE B TOHKOM IUICHKE JKMJIKOW CPEJIbl MEXKIY COMMIKAIOIIUMUCS
MMOBEPXHOCTSMH, MOYKHO OIPEACIIUTD KaK:

1.Bceria moJIOKUTENbHBIM U30BITOK JABJICHUS B IJICHKE [0 CPABHEHUIO C JIABICHUEM B 00BEME CPEJIbI;

2.M30BITOYHOE JIABJICHHWE, KOTOPOE HAJ0 MPWIOKHTh K IUICHKE, YTOOBI €€ TOJIIMHA OCTaBallach
IMOCTOSIHHOM;

3.aBlieHre, KOTOPOE BO3HHUKAET MPHU MEPEKPHIBAHUM T'PAHUYHBIX CJIIOEB KHIKOCTH, MPUMBIKAIOIIUX K
Ka)KJ0W MOBEPXHOCTU M UMEIOIINUX aHOMAJIBbHYIO CTPYKTYpPY U CBOMCTBA

VYKaxxute HEBEpPHOE YTBEPKIICHHUE.

5.Cnoxnast xoHcranta ['amakepa A* ompenensiercs BolpakeHueM A*=Ap+A;- 2A01(manmexcer 0 u 1
OTHOCSATCS COOTBETCTBEHHO K Cpele M TBEPAOH (a3e), COrIacHO KOTOPOMY JUISl YMEHBIICHHS SHEPTHH
B3aMMHOTO MPUTSHKCHUS YACTHIl THAPO30JIi M IMOBBIIICHUSI €T0 arperaTUBHOM YCTOHYHMBOCTH HEOOXOIUMO
OCYIIECTBUTH (Hampumep, 3a cuet ajgcopounu [T1AB)

1.ruapodoOu3aInio MOBEPXHOCTH YACTHIL;

2.ruipoUITH3AINI0 TTOBEPXHOCTH YACTHIL;

3.oneo(hnan3anno MOBEPXHOCTH YaCTHI

YkakuTe npaBUIbHBINA OTBET.

6.ITopor ObIcTpOil KOAryNIALKY - 3TO KOHLEHTpaLus 31eKTpoauTa (Cs,y,), IpU KOTOPOH
1.CKOPOCTH KOAryisiiuy MepecTaeT 3aBUCETh OT Coy;
2.MOTEeHIMANIBHBIN Oaphep OTTAIKUBAHHUS CTAHOBUTCS PaBHBIM HYJIIO U BCE CTOJIKHOBEHHUSI CTAHOBSTCS
3¢ (HeKTUBHBIMU;
3.cpaBenMBBI 00a YTBEPKICHHS.

7.I1opor Koarysisiuu - ’T0 HaUMEHbIIAss KOHLEHTPALUs MIEKTPOJINTA, IPU KOTOPOU

1.cTraHOBUTCSI BO3MOKHOM KOarynsuus, T.K. IOTEHIUAIbHbIA Oapbep OTTAJKUBAHUSI CTAHOBUTCSI MEHBIIIE
SHEPTUH TEIJIOBOTO JBUKCHHUS,

2.BC€ CTOJIKHOBEHUS YaCTULl CTAHOBATCA 3 (HEKTUBHBIMU;

3.cupaBeasuBbl 00a YTBEPKIECHUS.

8. Teopernueckoe o6ocnosanue npasmia Llynsue-Tapau, Boitekaromee u3 teopun J1JIPO, BepaxkaeTcs
YPaBHEHHEM, COTTIACHO KOTOPOMY:

1) nopor OBICTPOil KOATyIslMM H3MEHSETCS IPSAMO IPONOPIMOHAILHO INECTOH CTENEHH 3apsana
KOaryJIMpyoIlero H0Ha;

2) mopor GBICTPOI KOaryJIsAluy U3MEHSETCs 0OpaTHO MPONOPIHOHAILHO YETBEPTOM CTENeHH 3apsaa
KOaryJupyroIero noHa;3) mopor ObICTPOil Koaryiasiuu H3MeHseTcss oOpaTHO MPONOPLUOHATIBHO MIECTON
CTETIeHHU 3apsa KOaryJupyrouiero HoHa.

9.. Jlatexc crabunuzoBaH onearom kanus. Bennuuna [IBK Oyzaer HaumeHblel mpu KoaryislUU JiaTeKca
ANEKTPOJIUTOM:



KNOg;
Ks[Fe(CN)g].

10.B orpunarensHO 3apsHKEHHBIN 30J1b BBEICH WHAMGMOEPEHTHBIN AJICKTPOIUT, UMEIOIIUNA OHO3APSIHBINA
katuoH. Haiineno, uto TIBK paBern 640 mmonbe/n. Uemy nomkeHn Obith paBeH [IBK mns nByx3apsigHOTO
KaTHOHA, €CIM CYUTaTh, YTO 30JIb CTAOMIIM30BaH TOJIBKO 3a CYET MOHHO-AJIEKTPOCTATUYECKOro (pakTopa u
OTCYTCTBYET HEHTpaIM3alMOHHbIHN 3((eKT Koarysimn?

1) 64 mmomb/n

2)10 moutb/n

3)1 mMouB/i.

Tect Ne 5

Cmpyxmypuo-mexanuttecxue, MONEKYNAAPHO-KURemu1iecKue u onmuuyecKue ceolicmea
KOJLIOUOHBIX CUCHEM

1. B kaKkux equHUIIAX U3MEPSETC BA3KOCTh B cucteme CHU?
1) ITyazax;
2) [Tackanb cexyHaax;
3) [Mackamsax

2HpI/I JJaMUHAapPHOM TCYCHUHU HBIOTOHOBCKHUX JKUJIKOCTEHN BI3KOCTD:

1) pacTeT IpsIMO NMPONOPLUHUOHAIBHO IMPUII0KEHHOMY HANPSKEHHUIO CABUTA;
2) HE 3aBUCUT OT HAIIPSDKEHUS CIBUTA;
3) 0CTaeTcsl HOCTOSHHOM B 00JIACTH OYEHb MaJIbIX HAIPSDKEHHUM CABHra.

3.KakoB MexaHu3M OpOyHOBCKOTO ABM)KCHUS YACTHII B TUCTIEPCUOHHOM cpefie?
1.4acTULbI ABUKYTCS B TPAaBUTALIMOHHOM TI0JIE;
2.4aCTHIIBI CTATKUBAIOTCS MKy COOO0H U MepeIaroT UMITYJIbC B TPOM3BOJILHOM HAIIPaBJICHUU;
3.MOJIEKYJIBI CPE/Ibl CTATKUBAIOTCS C YACTHI[AMU U TIEPEIAI0OT UM UMITYJIbC.

4.11pu Kakux pa3mMepax yacTHIl HaOIr0AaeTcss OpOYHOBCKOE JIBUKEHUE?
1) <100 am
2) <1 MKkM
3) <10 MxMm

5.Mepoii UHTEHCUBHOCTH OPOYHOBCKOTO ABMKEHHSI KOJUTOUTHBIX YaCTHUI] SBJISIETCS
l.cymMMa Bcex cMeNIEeHN YaCTHUIIBI [0 BCEM HAIIPaBICHUSAM 3a €IMHUIY BPEMEHU;
2.cpenHee apudmMeTHyecKoe 3HAYCHHME KBAJIpaTOB CMEIIEHUWH YacTHIBI 10 BCEM HANpPaBICHUAM 32
€AVHUIlY BPEMEHH;
3.cpenHee KBaApaTUYHOE 3HAUYEHUE MPOECKIUI CMELEHUS YaCTUILbI B ONIPEIEIICHHOM HallPaBICHHUH.

6.Kakoe 13 onTHyeckux siBIEHUI HEBO3MOXKHO B KOJIJIOUAHO-TUCTIEPCHBIX CHCTEMax ?
1) nudpakuus cera;
2) OTpa)X€HHE CBEeTa OT MOBEPXHOCTH YACTHIL;
3) TOTJIOIIEHHE CBETA.

7.Kakoe u3 NpuBEIEHHBIX ONPEACIICHNA MYTHOCTH SIBJISIETCS HENPaBUIbHBIM?

1) MyTHOCTB - 3TO BeJIMUYMHA, OOpaTHas TOJILIMHE CIIOsI, IPU KOTOPOU MPOXOALINI CBET OcialseTcs B €
pas;

2) MYTHOCTb - 3TO BEJIMYUHA, YUCICHHO paBHasl Jorapu()my OTHOIICHHS WHTEHCHBHOCTH MAJAIOIIET0 U
IPOXOMAIIETO CBETA YEPE3 PACCEUBAIOILYIO CPELLY;

3) MYTHOCTBb - 3TO BCJIIMYMHA, PaBHAsd HMHTCHCUBHOCTHU CBCTA, PAaCCCAHHOI0 IO BCEM HAIIPABJIICHUAM



eauHuIeH 00beMa CHCTEMBI TIPU MHTCHCHUBHOCTH T1a/IAl0IIETO CBETa paBHOM 1.

8. CornacHO ypaBHEeHUIO Pasiest, HHTEHCHBHOCTB PacCestHHOTO CBETa BO3pacTaeT MPSMO IMPOIOPIHOHAIBHO. ..
1) xyOy nmameTpa 4acTHI;
2) KBajpary JJIHMHBI BOJHBI [AJIAFOLIETO CBETA;
3) YHMCIICHHOW KOHLIEHTPAIIUYU YaCTHII

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anui

Onenka TpeboBanusi K 3HAHUAM
OrneHKa «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CIM OH TIyOOKO H
OTIINYHO MPOYHO  OCBOWJI  MPOTPAMMHBIH  MaTepwal,  HCUEPIBIBAIOIIE,

IIOCJIEZ0BATENBHO, YETKO U JIOTMYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO C IPAKTHKON, CBOOOJHO CIIpaBiseTcs C
3aJa4yaMM, BOIIPOCAMU M JAPYTUMHU BHJIAaMU IPUMCHCHMs 3HAHUH,
[IpUYEM HE 3aTPYAHSICTCA C OTBETOM IIPU BHUIOU3MECHCHUM 3aJaHUM,
IIPaBHWJIbHO OOOCHOBBIBAET IPUHSITOE PELICHUE.

OI_[eHKa «XO0pOoIIO» BBICTABJIACTCA CTYHACHTY, €CJIIM OH TBEPAO 3HACT
XOopomo Marepuajl, rpaMOTHO MW IO CYWICCTBY H3Jaract €ro, HC JOITyCKas
CYIICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IIpaBUJIbHO
MPUMCHACT TCOPCTUUCCKHUEC IMOJIOXKCHUA IMPHU PCHICHUU MNPAKTHYCCKUX
BOIIPOCOB W 3aJia4d, BJIaJACCT H606XO)II/IMBIMI/I HaBbIKaAMM U IIPpUCMAaMHU UX
BBITIOJIHCHU .

OneHka «yJOBIIETBOPUTEIHHO» BBICTABISETCS CTYIEHTY, €CIH OH
YIOBJICTBOPUTEILHO | UMEET 3HAHHUS TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOMJI €ro
JeTaneld, JIOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO  IPAaBUJIbHBIC
(OpMYIIMPOBKH, HAPYIICHUS JIOTUYECKOW IMOCIIEOBATCILHOCTH B
W3JI0KCHUHU TIPOTPAaMMHOT0 MaTepHalia, UCIBITHIBACT 3aTPyTHCHHUS TIPU
000CHOBaHMH OTBETA.

OneHka «HEeyJOBIETBOPUTEIBHOY» BBICTABIIAECTCS CTYJEHTY, KOTOPBIN
HCYOOBJICTBOPUTECIBHO | HC 3HACT 3HAYNTEIILHON YacTH OporpaMMHOI0 Mar€puaja, A0IyCKacT
CYILIECTBEHHBIE OIMOKH, UMEET 3aTPyJHEHUS MPU OTBETE HAa BOMPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OIIEHKa
«HEYJOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpbI€ HE MOTYT
MPOJOJDKUTh ~ 00ydeHue 0e3  JOTOJHUTENIBHBIX  3aHIATHH 10
COOTBETCTBYIOIIEH TUCIUIUIMHE.

Ilpumepnvie memot pepepamos:

=

I'mapozomu. [lonyuenne, ycTONYMBOCTD,KOATYJIALAS.

2. Juddy3us,u30TomHBIN OOMEH MO KUCIOPOIY U CTPYKTYpHBIE (Da30BbIe MPEBpAIICHUS B
HaHOPa3MEPHBIX OKCHIAX.

3. MHccrnenoBanue CTpyKTypbl OJHOATOMHBIX CUCTEM Ha IMOPOTe MEKAY HEYHOPSI0YEHHBIM U

KPUCTAJUTHIECKAM COCTOSTHUSIMH.

Kunernka cMaurBaHUs B METAJUIMYECKUX U OSIKOBBIX CHCTEMAaX.

KoarynsimoHHble KOHTAKThI B AUCIIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJICHHUS B OCIKOBBIX CHCTEMaX.

[ToBepXHOCTHBIE SIBJICHUS B IUCHIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJICHUS B )KUIKUX UKPHCTAILIAX.

CBoiicTBa HaHOa3P030J151, 00PA3YIOIIErocs IPU HArpeBe OPraHMUECKUX COCTUHEHUH.

10 CtpykTypooOpa3zoBaHue B OEIKOBBIX CHCTEMAX.

11. ®u3HMKO-XMMHYECKHNE OCHOBBI CMAUMBAHUS U PACTCKAHUSI.

©CoN A
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12. DneKTpOKMHETHYECKHUE SBICHHS B KOJUIOUJHBIX CHCTEMaX.

13. TlpumeHeHNE HOHHOT'O OOMEHA TIPHU CUHTE3€ KOOPAUHAIIMOHHBIX COCTMHCHH.
14. Crynuu. CtyaHeoOpa3zoBaHUe.

15. BzaummonetictBue BMC ¢ pacTBopuTtenem.

Kpumepuu ouenueanus pecpepama

Onenka TpeboBanusi K 3HAHUAM

OreHKa «OTJIMYHOY» BBICTABIISICTCS CTYIEHTY, €Clu padoTa CTyneHTa
HaIllCaHAa IPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpPY U
JIOTHKY HM3JI0KEHHUS, TOYKa 3PEHUs CTylIeHTa OOOCHOBaHHA, B paboTe
MIPUCYTCTBYIOT CCHUIKM Ha HOPMATUBHO-IIPABOBBIE AKTHI, IPUMEPHI U3
CyneOHON MPaKTUKHU, MHCHHUS U3BECTHBIX YYEHBIX B JIAaHHOW 00IacTH.
Crymentr B paboTe BBIABUTA€T HOBBIE WJEU U  TPAKTOBKH,
JEMOHCTPUPYET CIOCOOHOCTh aHAJIM3UPOBATh MaTEpPHUAIL.

OTIIMYHO

OrneHka «XOpOILO» BBICTABISIETCS CTYACHTY, €CIM paboTa HalucaHa
IPAaMOTHBIM HAyYHBIM S3BIKOM, MMEET UYETKYIO CTPYKTYpy H JIOTHKY
U3JIOKEHUS, TOYKa 3pEHMsI CTyAEeHTa O0OCHOBaHHa, B pabore
INPUCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHO-IIPABOBBIC aKThl, IPUMEPHI U3
CyneOHOMH PAKTHKU, MHCHHUS U3BECTHBIX YUEHBIX B JIAHHOHM 00JIacTH.

XOPpOLIO

OneHka «yJOBIETBOPUTENBHO» BBICTABISIETCS, €CIM  CTYACHT
BBITIOJTHWII 33/IaHHUE, OJHAKO HE MPOJEMOHCTPUPOBAI CIIOCOOHOCTH K
HAyYHOMY aHallu3y, HE BBICKa3bIBAI B pabdOTe CBOEro MHEHWUS,
JOITYCTHJI OITUOKY B JIOTHYECKOM 00OOCHOBAaHUH CBOETO OTBETA.

YIIOBJIETBOPUTEIBHO

OneHka «HEYIOBJIETBOPUTEIbHO» BBICTABISETCS, €CIM CTYACHT HE
BBIMOJIHWI 33/1aHUE, WU BBINOJHWI €ro (opManbHO, OTBETHWJI Ha
3aJlaHHBI BONPOC, MPH 3TOM HE CChUIAJICS HAa MHEHHUS Y4YEHBIX, HE
TPAaKTOBAJl HOPMATHBHO-TIPABOBBIE AaKThl, HE BBICKA3bIBaJl CBOETO
MHEHHMs, HE MPOSBUII CIIOCOOHOCTh K aHalU3y, TO €CTh B LEJIOM LIEJb
pedepara HE TOCTUTHYTA.

HEYOOBJICTBOPUTCIIBLHO

Hpumepnble KOHmMPOJIbHblE 60NRPOCHL K IK3AMEHY

Knaccudukanus qucrnepcHbIX CUCTEM MO BUY JUCTEPCHOM (pa3bl, arperaTHbIM COCTOSIHUSM U pa3Mepam
YaCTHI] TUCTIEPCHOH (as3bl.

Mepa nucnepcHOCTH. ['eTepOreHHOCTh KOJUIOUIHBIX CUCTEM.

OcHOBHBIE CBOMCTBA KOJUIOMIHBIX pacTBOpoB. [ToHATHE 0 KOUTOMAHBIX cucTemax. [IpuHIMIbI Kiaccudukanuu
JUCIIEPCHBIX CUCTEM.

ArperaTuBHasi HEyCTOWYMBOCTb. PackiimHuBarolee JaBieHHe.

Ontuueckue cBoiicTBa nucnepcHbIX cucteM. Paccesnue ceera. Dddext Tunnans-dDapaznes. YpaBuenue Panes.
Abcopbuust cBera.

3akoH byrepa-Jlambepra-bepa.

Okpacka KOJUTOUTHBIX CUCTEM

MouekynsipHO-KMHETUYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. bpoyHoBckoe nBmkeHne. CpelHUi CABUT YaCTHULL.

10 OcMmoc n muddy3us B KOJUTOUAHBIX CUCTEMAX
11. CepumeHTanus CyCreH3Hil U CEIMMEHTAIIMOHHO-TU(PPY3HOHHOE PaBHOBECHE KOJUIOMIHBIX YACTHII.



IToBepxHocTHBIE siBeHUA. [loBepxHOCTHOE HaTsKeHUE. KpaeBoit yron cmaunBanus. Temiorta cMayuBaHuUs.
KanumispHoe nmoaHATHE U ONyCKaHHUE KUAKOCTH.

[ToBepxHocTHBIE siBJIeHUsI. OCHOBHBIE MOHATHA aacopOounu. Pusnyeckas U XUMUYECKas aicopoLuu.

Y CTOWYMBOCTD U KOATyJISALUS JUCIEPCHBIX CUCTEM. BIusHuE 37€KTPOIUTOB.

Koarynsuus B npucyrcTBum 31eKTpoauToB. [IpaBuino 3HayHOCTH

MeTop1 ONTydeHus: KOJUTOU10B. JlucneprupoBanue, MenTu3amus.

JIBOWMHOM 3JIEKTPUYECKUI CIIOM U DJIEKTPOKUHETUUECKHE SIBJICHUS. [I0BEpXHOCTHAS S3HEPTHS U 3apA]l IOBEPXHOCTH.

Crpoenue JIDC. Teopus ['yu-Usnmena.
JBoiiHOM 351ekTpruueckuit cinoi. Teopus I'enbmronsua- [leppena.
IToBepxHOcTHas sHEprus U 3apsia noepxHoctu. Ctpoenue IIC. Ypapuenue HepHcra.

JIBoiiHol anektpuueckuii cioi. Teopust LltepHa. DnekrpokuHeTHueckuii noreHuuan. M3oanekrpuyeckas To4ka.

DNEKTPOKUHETUYECKHUE SBICHUS. DIEKTPO(Ope3 U IIEKTPOOCMOC.

CTpoeHue MULIeIT 30J1eH.

Ouucrka 301eil. Metonbl

Teopus ycroitunBoctu 1u0ho0HbIX 30iei. Teopus JJIDPO (pusznueckas Teopus).
3amuTa KOJUTIOMIHBIX YacTHIl. ['eTepokoarymisius u reTepoaaarysius.

[Tens! u sMynbcur. METOIBI MOYYEHUS, CTPOCHHE U YCTONYUBOCTb.

Paccesnue u momnsipu3anus cBeTa B KOJUIOMIHBIX CHCTEMAaX.

3akoHn Panes u ycnoBus ero npumeHenus. [lornoienue cBera B AUCIEPCHBIX CHCTEMAX.

IIpumephI 3K3aMeHANIMOHHBIX OHJIETOB
IK3aMeHALMOHHBIN OnjieT Ne 1
ITo mucrumuinae «®U3NKO-XHMHYECKA MEXaHMKA THCIEPCHBIX CHCTEM)

1. OcHoBHBIE CBOICTBA KOJITIOUAHBIX PAcTBOPOB. IIOHATHE O KOJUIOMIHBIX CUCTEMAX.
2. JIBOMHOI 2JIEKTpUYECKUI CIOH M JIEKTPOKMHETHUYECKUE siBIeHUS. [loBepXHOCTHAsI SHEPrUs U 3apsi
nosepxHocTu. Ctpoenue JIOC. YpaBuenue HepHcra.
3.Kakoe cTpoeHue mmeeTr MuLENIa 30J, MOJYYEHHOIO IPU CIMBAHUU PACTBOPOB Cyib(dara Kaaus U
XJiopua 6apusi, eciii B U30bITKE UMEETCs XJIOpU 6apHsl.

BuJier paccMoTpeH M yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

IK3aMeHAUMOHHBIN Omier Ne 2
[To mucruuinae «PU3UKO-XUMHYECKAST MEXAHUKA THUCIEPCHBIX CHCTEM)

1. Mepa nucnepcHOCTU. ['€eTepOreHHOCTh KOJIJIOMIHBIX CUCTEM.
2. /IBoitHoi  osnextpuueckuid  cioil.  Teopus  IllrepHa.  DJEKTPOKMHETMYECKHII  MOTEHLHUAI.
N3osnekTpruyeckas ToUka.
3.30;1b MOXKET OBITh MOJYYEH IMyTEeM JBOWHOr0 OOMEHa MEXIy XpPOMAaTOM Kallusi M HUTPATOM CBUHIIA.
CocraBbTe CXeMy CTPOEHHUS MULIEILIIBI.

Busier paccMoTpeH U yTBep:KIeH Ha 3acelaHun Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB



Kpurtepuu onieHKH 0TBeTa Ha IK3aMeHe

4-0asyurpHAas IKaJIa

(YpoBeHb
OCBOEHUS)

ITokazarenu

Kpurepun

OTJIINYHO

(TOBBILLIEHHBIHI
YPOBEHB)

Xopo1io

(6azoBwIit
YpOBEHB)

Y 10BII€TBOPHUTEITH
HO
(moporoBbIit
YpOBEHB)

Heynosnersopure
JIBHO

o o

[ToaHOTa HM3ITOMXKEHUS
TEOPETHIECKOTO
MaTepuaa;

[TonHoTa u
MIPaBUIILHOCTh
perieHus
MPaKTUYECKOTrO
3a71aHus;
[IpaBUIBLHOCTE W/WITH
apryMEHTHPOBAHHOCT
b H3JI0)KCHHS
(mocnenoBaTeIbHOCTh
JIEHCTBHA ),
CaMoCTOsATEIbHOCTh
OTBETA;

KynbTypa peuun;

U T.J.

CTylleHTOM J1aH TMOJIHbIM, B JIOTMYECKOM
MOCJICIOBATEILHOCTH Pa3BEPHYTHIA OTBET
Ha T[IOCTaBJEHHBI  BONpoC, TIA€ OH
MIPOJICMOHCTPUPOBAJI 3HAHUS TpEIMeTa B
NOJTHOM o0beMe y4yeOHOH Mporpammel,
JIOCTAaTOYHO r1y0oKO OCMBICIIMBAET
JTUCLHUILIIUHY, CaMOCTOSTCILHO, u
HCYEPITHIBAOIIIEC OTBEYAET Ha
JIOTIOJIHATEIIbHBIE  BOMPOCHI,  MPUBOJIUT
COOCTBEHHBIC TIPUMEPHI IO MPOOJIEMATUKE
IIOCTaBJICHHOT'O BOIIPOCA, penri
MIPEAJIOKEHHBIC TTPAKTHUECKHE 3aJaHus 0e3
OIINOOK.

CTyneHTOM J[aH pa3BepHYTHI OTBET Ha
MOCTaBJIEHHBIM  BONPOC, TA€  CTYACHT
JIEMOHCTPHUPYET 3HAHUS, TPUOOpPETEHHBIE Ha
JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TAKXE TMOJTYYECHHBIE MOCPEICTBOM H3YUYEHHUS
00s13aTeNbHBIX Y4€OHBIX MAaTEpPHAIOB IO
KypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJIHOE  BIIAJIECHWE  MOHOJIOTHYECKOM
peYblo, JIOTUHYHOCTh M IOCJEI0BATEIbHOCTh
otBeta. OIHAKO JOIMYCKAETCs HETOYHOCTDH B
OTBETE. Permn MPEAJIOKEHHBIE
MpPaKTUYECKUE 3aJaHusi C HEOOIBITUMHI
HETOYHOCTSIMH.

CryneHtom JaH OTBET,
CBUJICTEIILCTBYIONINN B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaeMon JCUUTLITUHBI,
OTJIMYAIOIIUICS HEAOCTATOYHOU TITyOUMHOM
U TIOJHOTOW PACKPBITUA TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TE€OpHH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTUPOBAHHBIE
OTBETHI 71 MIPUBO/INTH TIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BJIaJICHUEM
MOHOJIOTHYECKOW pPEYbi0, JIOTUYHOCTHIO H
MOCJIEI0BATEIbHOCTHIO OTBETA.
JlommyckaeTcsi ~ HECKOJBKO  OMIMOOK B
COJIepKaHUU OTBETa u peleHuu
MPaKTUYECKUX 3a/IaHHi.

CTyneHTOM JIaH OTBET, KOTOPBIA COJIEPIKHUT
pan CEpPBE3HBIX HETOYHOCTEH,




(ypoBeHb HE OOHapY)XMBAIOIINKA HE3HAHHWE MPOIECCOB
c(hOpMHUPOBAH) n3y4yaeMoi peaMETHOMN obacty,
OTJIMYAIOIIUIACS HETJTYOOKHUM PacCKpPBITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HAaBBIKAMH
aHaJIM3a SIBJICHUM, MPOLECCOB, HEYMEHUEM
JaBaTh apryMEHTUPOBAHHbIC OTBETHI,
ci1abbpIM  BIIAJACHUEM  MOHOJIOTHYCCKOM
peubl0,  OTCYTCTBHEM  JIOTUMHOCTH U
MOCJIEAOBATECIbHOCTH. BriBO B
MOBEPXHOCTHBI. PemnieHne mpakTUYEeCKuX
3alaHUi HE BBINOJHEHO. T.e CcTyAaeHT He
CrocoOeH OTBETUTh Ha BONPOCHI JaKe MPH
JIONIOJTHUTENBbHBIX ~ HAaBOJAILKUX  BOIPOCAX
MPEIOaBaTeNsl.

9. YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMIIIAHBI

9.1. YueOHas iuTeparypa

a) OCHOBHAA:

1. Kum H.H. IToBepXHOCTHBIE IBJIECHUS U TUCTIEPCHBIE CUCTEMBI
VYueb. [Tocodue — Kemepono, Ky3 I'TY, 2010 -150 ctp.
2. Knbiaarok A.U., [ToBepXHOCTHBIE SIBJIECHUS U TUCTIEPCHBIE CUCTEMBI
Mumnck: BI'TY, 2011,282 c.
3. Myparosa E.W., EpmakoB A.A. IloBepXHOCTHBIE SIBJICHUS U AUCIEPCHBIE CHCTEMBI
Tam6os, ITTY-, 2006-28c.
4. Eroposa E.B., [TonHos }O.B., [ToBepxHOCTHBIE SIBIIEHUS U JHUCIIEPCHBIE CUCTEMBI
VYueb. [Tocobue, MBaH.TOC. XMMUKO-TEXHOJIOTHYECKUM YH-cUTEeT- MBanoBo, 2008.
5. ©punpuxcoepr . A. Kype komnonanoit xumun.JI.: Xumus, , 1983
6. lykun E. /1., Ilepmos A.B., Amenuna E.A. Komonanas xumust. M.: Xumus, 1982.
7.Boroukuii C.C. Kypc xomnounanoit xumuu. M.: Xumus, 1976.
8.®ponos FO.I1. Kypc xomnouanoit xumuu. M.: Xumus, 1982.
9.banesun C.A., Epodees E.E., [Tonobaes H.. OcHoBbI puzndeckoid v KoImougHoOMXuMuu. M.: Xumus,
1975
10.Cronse 3.1.,Cacuena P.3.,Cronsie P.3. Hed1snable nucnepcuslie cucreMsl. MockBa «Xumusan1990
11.CronsieBa 3.1. Xumus nedru. JI. Xumus 1984.
12.ITo3ausimes I H. Crabunu3zanus u pa3pyuieHue HeQTsHbIX smynscuii. M. Heapal982.
13.Cepruenko C.P. BeicokomonekynsipHble coeinHeHus HedpTu. M: Xumus 1964.

0) AONMOJIHUTEJIbLHAS:

1. Anamcon A. ®usnueckas XuMus noBepxHocteit. — M.: Mup, 1979.
2. bane3un C.A. Ilpaktuky™m no gusndeckoi u KomougHo xumun. — M., 1980.

3. bapanosa B.U. Pacuetsl u 3agaun komuionaHo xumuu. — M.: BI, 1980.



9.2. HTepHeT-pecypcehl

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

NoakowhE

9.3. IlporpammMHoe o0ecrieyeHune

VYHuBepcuTeT 06ecreyeH He0OXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO PacIpOCTPaHIEMOro
IIPOrpaMMHOTr0 00eCrieueHus], B TOM YHCIIE OT€YECTBEHHOIO IIPOU3BO/ICTBA.

Kaxxnpiii oOyuaromuiicss B TeU€HUE BCETO Meproia 00ydeHus 00ecredeH NHANBUIYaIbHbIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM MH(pOpMallMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA U3
T000# TOYKH, B KOTOPOM UMEETCS TOCTYI K WH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH «/HTepHeT»
KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter 00ecnedeH CIeIyIIUM KOMIUIEKTOM JTUIIEH3MOHHOTO TPOrpaMMHOT0 00ecTeyeHMsl.

1. JlumensnoHHoe nmporpaMMHoOe obOecrieueHue, ucnoib3dyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusrii komimieke MMUC “Busyanbnas Ctynus TectupoBanus”

1.4. Antuupycuoe I10 Eset Nod32

1.5. CnpaBouno-npaBoBas cucrema “KoHcynbTant”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapsmy C TpaAUIUOHHBIMU U3JJAHUAMU CTYACHTBI U COTPYAHUKH UMCIOT BO3MOKHOCTD ITOJIb30BATHCA
SJICKTPOHHBIMHA MTOJIHOTCKCTOBBIMU Oazamu JaHHBIX

Tabauya 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

HasBaHue pecypca

Ccebuika/moctyn

DnekTpoHHas OMOIMOoTeKa OHIaH «EarHOE OKHO K
00pa3oBaTeNBLHBIM PECYpPCaM»

http://window.edu.ru

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPESIKICHHS,
nporpammel, cranaaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepalbHBIN EHTP HH)OPMAIIMOHHO-00Pa30BaTEIBHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA". DnexkrpoHHas
OMOJIMOTEKA TEXHUYECKOTO By3a

http://polpred.com/news

NznarenscTBo «JlaHby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://www.studentlibrary.ru -

Pycckas BupTyanpHas 6ubimoreka

http://rvb.ru —

WznarenscTBo «Jlanby». DIEKTPOHHO-OMOIMOTEUHAS
cucrema

http://e.lanbook.com -

EsxenenenpHUK Hayku U oOpazoBanus KOra Poccun
«AxageMus

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

Hayunas anekrponnas 6ubimmoreka «e-Libraryy

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

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPAaBOYHAs CUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPOpMHO»

http://www.informio.ru

WNudopmannonno-npasosas cucrema «KOHCYIbTaHT-TUTFOCH

CereBas Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

WNudopmannonHo-mipaBoBas cucrema «l apant

CereBas Bepcusi, JOCTyITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

OnexkTpoHHO-01OIMoTeyHast cucreMa «HOpaift»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Tpe6OBaHI/I}I K ayauTOpUn IJId JICKOUOHHBIX U NPAKTUICCKUX 3aHATHH: 6eCHIYMHa$I CBCTJIasA ayaAuTOpUA

Ha 25 TOCaI0YHBIX MECT C JOCKOH.

TpeGoBanus K ayMTOPHH s 1a6OPATOPHBIX 3aHATHIL: 1abopatopust 60-70 M ¢ BHITSKKOM, OGIIAM 1
MECTHBIM (HaJl MIECThbIO paOOYMMH CTOJIaMHU) OCBELIEHUEM, KaHAJM3alueH (X0JI0/1Has U Topsiuas Bojia).

TpeGoBanust K cHenMaIM3MpPOBAHHOMY OOOpPYAOBAaHMIO: BBITSDKHOW IIKad), XUMHUYECKH CTOMKas
paKkoBUHA, MIECTh JIAOOPATOPHBIX CTOJIOB CO CTOMKHM IMOKPBITHEM, OJUH CTOJ IpernojaBaTelis, JBEHaIlaTh

J'Ia60paTOpHBIX CTYJIBEB, IOCKA, TCXHUYCCKHUEC U aHAJIUTHYCCKUC BCCHI.

1. Teopernueckuii Kypc

1) Jlexmun.

2) KoHTponbHbIe TeCThl — AMCK U OYMa)KHBIN BapUaHT.
3) Crnircok BONpoCoB JyIsl IPOBEIEHUS KOJNIOKBUYMOB.
4) BapuanTsl 3aaHuii 17151 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/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

1) Temaruka W omucanue JabopaTopHBIX paboOT (CreHaIbHO pa3padOTaHHBIA W W3IaHHBIH
71a00paTOPHBII MPAKTUKYM JUISI CTYCHTOB XUMHUYECKOTO HAIIPABJICHNUS).
2) Habop XMMHYECKHMX PEaKTHBOB K KaX10# 1ab0paTOpHOil padoTe.

3) JlabopaTopHbIC yCTaHOBKH, 000pYI0BaHHUE.

11. METOJMYECKHUE YKA3AHUSI JJIsI OBYUAIOLUXCS 10 OCBOEHUIO
JUCHUIINHBI

JucuumnuHa «PU3NKO-XUMHUECKas MEXaHHKa JMCIIEPCHBIX CHCTEM» HampaBlieHa Ha (QopMupoBaHUE
komnereniuit: YK-1, TIK-5; siBisieTcss anbTepHATUBHON AUCIUILIMHOM.

[IpomexxyTouHas aTTecTanus IpeanogaraeT K3aMeH.

[Ipuctynas Kk U3y4yeHUIO NUCUUIUIMHBI, HEOOXOAMMO B MEPBYIO OYEPEAb O3HAKOMMTHCS C COJEPIKaHUEM
paboueii mporpammsel qucuuruiiabl (PTTT).

Jlexuuu UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIL.

[Tpu u3ydyenun u npopabOTKE TEOPETUYECKOTO MaTepraia HeoOXOIMMO:

- TMOBTOPUTH 3aKOHCHEKTUPOBAHHBI HA JIEKIMOHHOM 3aHSATUU MaTepuall U JAOINOJHUTh €ro C Yy4YeTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

- IpY CaMOCTOSTEIbHOM U3YYEHUH TEOPETUUYECKOM TEMBI CIeNaTh KOHCIEKT, UCIOJIb3Ysl PEKOMEHI0BaHHbBIE B
PII/] nuTeparypHble HCTOUHUKH U PECYPChl HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «HTepHeT»

- TIPY TOATOTOBKE K MPOMEXYTOYHON aTTECTALMH MO0 MOJYIIO MCIOIb30BaTh MaTepraibl (POHAA OLEHOYHBIX
CPEICTB.

[IpakTuueckue 3aHATHS NPOBOAATCA C LEIbI YINIYOJIEHUS W 3aKperyieHUs 3HAHUM, MOJYYEHHBIX Ha
JEKUHUAX U B MPOIIECCEe CaMOCTOSTENBHON paboThl HAJl HOPMAaTUBHBIMH JOKYMEHTaMU, Y4€OHOW M HAydHOU
JIATEPATYPOIl.

[Ipu moAroTOBKE K MPAKTUYECKOMY 3aHSATUIO HEOOXOIUMO:

- U3YYUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHall IO 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHNH JOMAIIHUX PAaCUETHBIX 3alaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHUs,
BBITIOJIHSIEMBIE B ayIUTOPHUU.

Pexomenganun mo padore ¢ Hay4YHOH M Y4eOHOM JTUTEpPaATypPOH

Pabota ¢ yueOHOI 1 HaydHOU JTUTEPATYPOU SBIISIETCS TTIAaBHOM (DOPMOI CaMOCTOSTEIHLHOM
paboThl U HeoOXoauMa MpPHU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATHSAX, K MOAYJIbHBIM
KOHTpPOJIbHBIM paboTaM, orpocy, 3aueTy. OHa BKJIOYaeT IpopadOTKy JEKIMOHHOIO MaTepuana — H3y4yeHHe
PEKOMEH/IOBAaHHBIX HMCTOYHHUKOB M JIUTEPATyphl IO TEMATHKE JIEKLIHM. KoHcnexr nekumun AomkeH
coJiepkaTh pepepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JIEKIIUH, IPEUIOKEHHBIX MIpenoaBaTesieM cXxeM (IIpu
UX JIEMOHCTpPAILlMM), OCHOBHBIX HCTOYHUKOB U JIUTEPATypbl MO TE€MaM, BBIBOJBI MO KaXJOMY BOIPOCY.
KoHcnekt nomkeH ObITh BBIIOJHEH B OTIENbHOM TeTpagu mo npeamery. OH I0JKeH ObITh aKKypaTHBIM,
XOPOIIO YUTAEMBIM, HE COJIEPKaTh HE OTHOCAIILYIOCS K TeMe MH(POPMALIUIO WIN PUCYHKH.

KoHcnekTbl HaydHO TUTEpaTyphl IPU CAMOCTOSITEILHOM MOATOTOBKE K 3aHATHSM JIOJIKHBI
OBITH BBITIOJHEHBI TaKXKE aKKypaTHO, COJEp>KaTh OTBETHI Ha KaXKIbIH MOCTAaBJIEHHBIN B TeME BONPOC, UMEThH
CCBUIKY HAa HCTOYHUK HHGPOpManuu ¢ 00s3aTENbHBIM YKa3aHWEM aBTOpa, Ha3BaHUSA M Tofa W3JAaHUS
UCMOJb3yeMOH Hay4yHOH suTepaTypbl. KOHCHEKT MOXXeT ObIThb OMOpHBIM (COJepKaTh JMIIb OCHOBHBIE
KIIIOYEBbIE MO3MIIMK), HO TPH STOM TMO3BOJISIOUIMM JaTh TIIOJHBIA OTBET MO BOINPOCY, MOXKET OBITh
noApoOHBIM. OOBEM KOHCIIEKTa ONPEALIISIETCS] CAMUM 00 yJarOIITIMCSI.

B nporiecce paboThl ¢ yueOHOM 1 HAYYHOH TUTEpaTypoil 00ydarouiics MOXKeT:

- Ie7iaTh 3allMCH 10 XO/1y YTE€HHUS B BUJE MPOCTOTO WJIM Pa3BEPHYTOrO IJIaHa (co3aBaTh MepeueHb OCHOBHBIX
BOIPOCOB, PACCMOTPEHHBIX B UCTOUHUKE);

- COCTaBJISTh TE3UCHI (IUTUPOBAaHNE HanboJee BaXKHBIX MECT CTaThU UM MOHOTpaduu, KOPOTKOE U3JI0KEHHE
OCHOBHBIX MBICJIEH aBTOPA);

- TOTOBUTH aHHOTAIUM (KpaTKoe 0000IIeHre OCHOBHBIX BOIIPOCOB pabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).



Pa60qa;1 nporpamMmma IUCHUILIUHBL «Du3uKo-XxuMHIECcKass MEXaHUKa AUCHICPCHBIX CUCTEM)» COCTABJICHA B
cootBercTBUH ¢ TpeboBanmsmMu OI'OC BO mno cnermansaoctrn 04.03.01. «Xumus (ypoBeHb OakaiaBpuara)y,

YTBEP)KJIECHHOTO NMpHKa3oM MuHHCTepcTBa oOpa3oBaHus W Hayku Poccuiickoit @enepanuu or 17 wurons
2017 r. Ne 671

[Iporpammy coctaBuia:  AOUEHT Kadeapsl XuMuu Yxaxosa JI.5.

Pabouas mporpamma yTBepiKieHa Ha 3acelaHuu Kadeapbl XUMUU

[Iporokon 3acenanuss Ne 7 or « 13 » mapra 2025 r.

Pabouas mporpamma on06peHa y‘le6HO-MeTO,I[I/I‘IeCKI/IM COBETOM XMMHUKO-0HOJOIrHYECKOI0 d)aKVJ'IBTeTa

[Tpotokou 3acenanust Ne _ 6 or «_18 » wmapra 2025 .




CBeneHus 0 nepeyrBep:KIeHUU NPOrPaAMMbI HA OYepeHOl Y4eOHbIH o/l M perucTpanuu U3MeHeHuil

VYueOHbli Pemenne BHecenHbIie U3MEHEHUS Iloamnmce 3aB.
roJ Kadeapsl kadeapoi
(Ne mpoTokoia,
J1aTa)




