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1. HEJIX OCBOEHUA JUCLHUIIJINHBI

He.]'lﬂMI/l 0CBOEHHUS AUCHUILIMHBI «KoionaHass XuMus» SIBJISIOTCSH:

- JaTh YeTKOe Mpe/cTaBieHHe O (pyHIaMEHTAJIbHBIX, TCOPETHUYCCKHX W IKCIEPHUMEHTAIBHBIX OCHOBaX
KOHHOHHHOﬁ XUMHHU, 1TOKA3aTh IPUMCHCHHUEC 3THX OCHOB B HpaKTH‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

- (opMHUpPOBaHHE Y CTYACHTOB 3HAHUI O JUCIEPCHBIX CHCTEMAax, MOBEPXHOCTHBIX SBJICHUSIX HA TPAHHUIIAX
paznena (a3, pyHIaMEeHTATBHBIX OCHOBAX KOJIJIOUTHOW XHUMHUH;

- pacKpbITHE CYTH W BO3MOXXHOCTH HCIIOJb30BaHHs JIOCTHKECHUH KOJUIOMIHO-XUMHYECKOH HAyKd B
HAaHOTCXHOJIOTUAX U B pCHICHUHN SKOJIOTHYCCKUX HpOGHeM.

q)OpMI/IpyeMLIe JUCHUILUIMHON 3HAHHSI H YMCHHA TOTOBAT BBIITYCKHHUKA JaHHOM O6pa3OBaTCHLHOﬁ

MIPOTrpaMMBI K BBITIOJTHEHUIO CJICTYIONIUX 000OIIEHHBIX TPYIOBbIX (PYHKITHH (TPYAOBBIX (YHKIIHM):

Taonuya 1.1.
Koa u O060011eHHbIE TPY10BbIe QYHKIIUN TpynoBbie GyHKIIUN
HAMMEHOBAaHHE Kon HaunmeHoBaHue Yposennb HaunmenoBanue Kox | Yposensn
npo¢ecCHOHAIBLHO KkBaHuU (moaypose
ro Kaluu Hb)
CTaHAapTa KBaJIH(PUK
anuu

01.001 emaror Ilegarornueckas Oo0wenegarornyeckas A/01.6
(meparormveckas JeSITeTBHOCT 110 ¢ynkuus. O0yueHne 6
JesiTeJIbHOCTh B NPOCKTUPOBAHHUIO
ROIIKOIHHOM, pIe)anmaLl:HH Bocmurarenpuas A/02.6
HAYAJIBLHOM 00pa3oBaTenbHOTO ACATEILHOCTD 6
o0urem, A mpoiecca
OCHOBHOM 00111EeM, 00pa3oBaTeIbHBIX 6
cpeHeM o01eM OpraHu3aLuUsaX PassuBaromas A03.6
o0pa3oBaHum) JIONIKOJIBHOTO, JICATCIBHOCTD
(BocnuTaTEND, Ha4aJbHOI'O 0OIIEro, 6
YYHUTEJIb) OCHOBHOT0 00I1IerO,

CpeIHero o0Iero

00pazoBaHus

Ilenaroruueckas

JIESATEILHOCTD 110

MIPOSKTHUPOBAHUIO U [Menarornveckas

B peanuzanuu 6 JIeSITEILHOCTD MO B/03.6 6

OCHOBHBIX peau3anuy nporpaMmm

001eo0pa3oBaTeIbHBIX OCHOBHOTO U CPEIHETO

porpamMmm o011ero oopazoBaHus




2.010 Cneunanuct
MO NMPOMBIIILJIEeH-
Hoii gapmanuu B
odsacTH uccjaeno-
BaHUI JieKapcT-
BEHHBIX CPeICTB

[IpoBenenue paboT mo
HCCIIEIOBAaHUSIM
JIEKapCTBEHHBIX
CpPEJICTB

[TpoBenenue paboT 1o
(hapManeBTHUECKOH
pa3paboTke

A/01.6

[IpoBenenue u
MOHUTOPHUHT
JOKJIIMHUYECKUX
HCCNe0OBaHUN
JIEKQpPCTBEHHBIX CPEJICTB

A/02.6

IIposencnue u
MOHUTOPUHT
KJIIMHUYECKUX
HCCIEeI0BaHUI
JIEKapCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
odJacTu
MPUPOAOOXPAHHBIX
(3K0JIOTrHYeCKHX)
OHMOTEXHOJIOTHii

MonuTopuHr
COCTOSIHUS
OKPYXaIOILEeH CPEeIbI C
MIPUMEHEHHEM
MIPUPOIO0XPAHHBIX
OMOTEXHOJOTHI

OcymiecTBieHne
JKOJIOTUYECKON OIICHKU
COCTOsIHHUA

MO THA/I30PHBIX
TEPPUTOPUI U
BO3MOYXHOCTH
MPUMCHCHUA HAa HUX
MIPUPOIO0XPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OreHka pucka u
OCYIIECTBIICHUE Mep
NpOPUIAKTHKH
BO3HHKHOBEHHUS 0YaroB
BpEIHBIX OPraHU3MOB Ha
HOIHA/I30PHBIX
TEPPUTOPHSIX C
pUMEHEHHEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHH

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U TIPOTOKOJIOB
MPOBEICHHS
MOHHTOPHHTA
MOTEHIUAIHLHO OTIACHBIX
O0HO00BEKTOB

A/06.6

CocraBlieHue
MPOTHO3HBIX OLIEHOK
BJIUSIHUS XO3IHCTBEHHOM
JIEeSITEILHOCTH YEJI0BEKa
Ha COCTOSTHHE
OKPYXaIOIIEn CPEIBI C
MIpUMEHEHHEM
MIPUPOOOXPAHHBIX
OMOTEXHOJIOT Ui

A/04.6




2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

HuctumnuHa «KommonaHast XUMUs» OTHOCUTCA K 9acTH, (popMHpyeMoi ydacTHUKAMU
oOpasoBaTesIbHBIX OTHOIICHMH biioka 1; mn3yuaercs B 7, 8 cemecTpax.

[Mpemyaraemplii UIst M3y4EeHUS Kypc IIOMOXET CTyIEHTaM HPUOOPECTH 3HAHHS II0
OCHOBHBIM XMMMYECKUM TOHSATHUSM, MOHATh CYIIHOCTh MPOTEKAHUS XUMHUYECKHX IPOIIECCOB,
OBJIa/IETh OCHOBAaMHU TEPMOJMHAMHKH, TEOPUHM PACTBOPOB M (Da30BBIX paBHOBECHH, OCHOBAMHU
XUMHUYECKON KHHETHKM M KaTajiu3a, MEeXaHH3Ma XUMHUYECKHX pEeaKIHi, 3JIEeKTPOXUMHUYECKUX
MIPOIIECCOB, KOPPO3UU U METOJIOB 3AIIUTHI OT HEe.

Taoanua 2.1.

CBs3b JucuuInHbI «Ko1ouanas XuMus» ¢ NpeameCcTBY OIIUMHU JTUCHUIIIMHAMUA U CPOKH UX

U3yUYeHH s
Kon JMcunInMHel, OpeanecTBYIOMNUE TUCIUTIINHE CemecTtp
JVCHUTLTAHBI «Komnouanast Xumusi»
b1.0.11 MareMaTuka 1,2
b1.0.15 Dusuka 1,2
b1.0.14 HNudopmaTuka 1,2
b1.0.06 Heopranndeckas xumust 2,3
51.0.08 du3ruecKas XuMus 6,7
b1.0.26 dusnueckue METOOBI UCCIIEIOBAHUS 6
b1.0.20 XUMHUYECKUE OCHOBBI OMOJIOTHUYECKUX MTPOLIECCOB 7

Taoauna 2.2.

Cas3b mucuuninnbl «Kosuiongnas XxumMus» ¢ nocaeAyOIUMH TUCHUININHAMYA U CPOKHU HX
U3y4YeHHUs!

Kon Jucuunnuuel, creayomue 3a AUCHUILIMHOU Cemectp
JHACIUTUIAHEI «KomnonaHass XuMus»
b1.B.07 BBICOKOMOJIEKYIIIPHBIE COCTMHEHMS 8
b1.B.[IB.03.02 |®u3uko-xumMudeckas MEXaHUKa JUCTIEPCHBIX CUCTEM 8
b1.B.JIB.06.01 |Teopernueckne OCHOBbI HEOPIraHUYECKON XUMUU 8

B pe3yJabTare ocBOCHUSI AMCUHUIIMHBI 00y4aIOLIHIICH JOJIKEH:

3HaTh:



- OCHOBHBIC 3aKOHBI KOJUIOMJTHOW XHMHH, a TaKXKe CIIOCOOBI WX TPUMEHEHUWs IS PEIICHUS
TEOPETHUYECKUX U MPUKIIATHBIX 3a/1a4;

- TIOBEPXHOCTHBIC SBJICHHWS, BKJIIOYAs: TEPMOIMHAMUKY ITOBEPXHOCTHBIX SIBICHUH, KaMMUIAPHBIC
SIBJICHUSI. TIOBEPXHOCTHBIC SIBJICHUS W MEXaHUYECKUE CBOMCTBA TBEPIBIX TN, aicopOIms Ha
MTOBEPXHOCTH pazzena (a3, 3JCeKTPOIIOBEPXHOCTHBIC SIBJICHHSI B TUCTIEPCHBIX CUCTEMAaX;

- OCHOBHBIEC METO/Ibl HCCIICIOBAHHSI KOJUIOUIHBIX (IUCTIEPCHBIX) CUCTEM,;

- YCTOHMYMBOCTH JIUCIIEPCHBIX CHUCTEM: CHJEMEHTAIIMOHHAs, arperaTuBHAs YCTONYHBOCTb,
KOAryJisiLus 30J1€H AJIEKTPOIUTaMUY,

- KOJUIOMTHO-XHMHUeckue cBoiictea BMC;

JIOTUKY TIOCTPOEHHSI TEOPUH MTOBEPXHOCTHBIX SIBJICHUH, UCXO/ISI U3 CBOMCTB IUCTIEPCHBIX CUCTEM;

- IpaBWJIa MOYKapHOW 0€30MacHOCTH U Oe30I1acHON PabOThl B XUMHUYECKOH JIaOOpaTopuu Mpu padoTe
C XMMUYECKHMH BEIICCTBAMM.

YMmers:
CaMOCTOSITENBHO (OPMYJIMPOBATH 3a/auy (PU3UKO-XMMHUUYECKOTO HCCIEIOBAaHUS B XUMHYECKUX
CUCTEMAX;
- MOJIb3YSCh IMOJYYEHHBIMU 3HAHUSMU, YMETh BBIOMPATh ONTUMAJbHBIE MYTH U METO/bl pELICHUs
ITOCTaBJICHHBIX 33/1a4,;
- TNPOBOAUTH (U3UKO-XUMHUYECKUE HCCIEAOBAHUS CHUCTEM U MPOLECCOB C HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB U IIPUOOPOB;
- MPOBOJIUTH (PU3UKO-XUMHUYECKUE PACUETHI,
- IOJIb30BATHCS CIIPABOYHOM JIMTEPATYPOH;
- COCTaBJIATh MULIEIUIBI 30JI€H;
- aHAJIM3UPOBATh U 00CYXIaTh PE3YNIbTaThl (PU3NKO-XUMHUECKUX UCCIIECIOBAaHUH;
- BECTU HAy4YHYIO JUCKYCCHIO 110 BOIIPOCAM KOJUIOUIHOW XHUMUU.

Baaners:
- OCHOBaMH XMMHUYECKOH TEPMOTMTHAMHKH TSI TIOBEPXHOCTH pasziena ¢as;
- OCHOBHBIMU MCTOHAMH HU3MCPCHHS IMOBCPXHOCTHOI'O HATSXKCHUA )KI/I,Z[KOCTCI\/'I u HOBerHOCTHOﬁ
SHEPIHHU TBEPBIX T,
- OCHOBaMH TEPMOJIMHAMHUKH TIpoliecca afcopOrmn. Y paBaeHue aacopoumu ['m6oca;
- OCHOBHBIMH METOJIaMH OYHCTKH 30JIeH (Uann3 u yabTpaduiIbTparIus);
- METOZIaMH OKa3aHHs TIEPBOM TOMOIL MPU HECYACTHBIX CIIydasiX B XUMHUYECKOM JlabopaTopun
-[IPOJIEMOHCTPHPOBATh  CBSI3b  OKCIHEPHMEHTAIBHBIX ONBITOB C TEOPHUEH C  HCIOJIb30BaHHEM
COOTBETCTBYIOIIUX YPaBHEHUIA;

3. KOMIIETEHIIUM OBYYATOIIET OCSl, POPMUPYEMBIE B PE3VJIbTATE OCBOEHHUS
TACIATITAHBI

[lpoiecc u3yyeHHMs AUCLUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHME HIEMEHTOB CIEIYIOLINX

komrereHuii B coorBerctBur ¢ ®I'OC BO u OIIOII BO no nanHOMy HanpaBiIeHUIO OATOTOBKHU:

Kon HaumeHoBaHue Nuaukarop B pe3yabTaTte ocBoOeHMs
KOMIIETEeHI KOMIIETeHIIH U AOCTUKEHUA AUCHMIIMHBI 00y4alouiics
U KOMIIETeHIM U HAOJIFKEH

Ynueepcaﬂbnbte KomnemeHuuu u uHOuKamopbl UX 00CMUICEHUs




YK-1

Cnocobden ocylecT-
BJATh NOWCK, KPHUTH-

YyecKHH aHaJIu3 )
CUHTe3 uHpoOpMaALMH,
NPUMEHSITh CHCTEM-

HbIl moaxon 1Jsi pe-
IIeHUs TOCTABJIEHHBIX
3agayq

YK-1.1. Ananusupyer
3aj1a4y, BBLAEIAS €€
0a30BbIe COCTaBIISIO-
ye;

VYK-1.2. Onpenenser,
UHTEPIIPETUPYET U
pamxupyeT nHpopma-
LIUIO, TPEeOYyeMYIO JUIs
pEeLIeHHUs TIOCTABIICH-
HOM 3a7a4H;

YK-1.3.
OcymiecTBIsSeT TOUCK
uH(pOpMAaIUH IS pe-
[IEHHS [TOCTABJIECHHOMI
3aj1a4y¥ MO Pa3TUIHBIM
THIIAM 3alpPOCOB;

YK-1.4. Ilpu o6pabor-
Ke MHQOpMAIMU OTIIH-
qaeT QakThl OT
MHEHUH, HHTEpIpe-
TaIuii, OIeHOK, Qop-
MHpPYET COOCTBCHHBIE
MHCHUA U CYKIACHUA,
apryMEHTUPYET CBOU
BBIBOJIBI M TOUKY
3pEeHUS;

YK-1.5
PaccmatrpuBaet u
MpeIaracT BO3MOX-
HBbIE BApPHUAHTHI pellle-
HUS TTIOCTAaBJICHHON
3aJ1a9M, OLICHUBAs X
JIOCTOMHCTBA U HEJI0C-
TaTKH.

3HaTh:

- IOHSATHE U KJIacCU(UKAIHS
CHCTEM;

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH
(YyHKIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CHCTEMHOTO
M0JX0/1a B HAYYHOM ITO3HAHUM;
- TIOHSTHE O CHCTEME, €€ ISIIX,
3aJayax ¥ OOLIMX MPUHLMIIAX;

- OCHOBHBIE TEXHOJIOTHH ITOMCKA U
cbopa nHpOopMaIHL;

- hopmartbsl mpexacTaBIeHUS
nH(pOPMAaIH B KOMIIBIOTEPE;

- IpaBUJIa CIIOJIL30BAHUS CPEICTB
CBSI3H;

- MH(OPMAILIMOHHO-TIOUCKOBEIE
cUCTeMbI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYLIECTBICHHS
NoMCKa HH(POpMAIINHY;

- TEXHOJIOTHIO CHCTeMAaTH3alu1
NOJTy4YEeHHOH HH(pOpMAIINY;

- CHOCOOBI CTATHCTHYECKON
00pabOTKHN NAaHHBIX, ITPECTaB-
JICHHBIX B PAa3IHUYHBIX U3MEPU-
TENIFHBIX MIKaJIax ¥ aHaJn3
HOJIy4EHHBIX PE3YJIbTAaTOB;

- BUABI 1 (OopMBI paboTHI €
MeJaroruyeckor u Hay4yHoi
JIUTEPATYPOU;

- TpeOoBaHMS K 0YOPMIICHHIO
oubnmorpadun (cmcka IUTepary-
pBI).

Ymertsn:

- paboTatb ¢ HHpOpMAIUEH,
MPENCTABICHHON B pa3IMYHOM
opwme;

- 00pabaTkIBaTh JaHHBIE CPEJICT-
BaMH CTaHIAPTHOTO MPOrPaMMHOTO
obecrieueHus;

- CHHTE3UpOBAaTh HH(POPMAIIHUIO,
NPEACTaBICHHYIO B Pa3JIMYHBIX
WCTOYHUKAX; -

- BEIOMPATh UCTOUHUKHU
uH(pOpMaIKH, aJeKBaTHbIC
MOCTABJICHHBIM 33/1a4aM U
COOTBETCTBYIOILIUE HAYIYHOMY
MHPOBO33pPEHHUIO;

- OCYILECTBIISITH TIOUCK
nHGOPMAIIHH;

- UHTEPIIPETUPOBATH U
pamKupoBaTh HH(PpOPMAIHIO,
TpeOyeMyIo sl peleHus
MIOCTABJICHHOM 3aJja4M.
Bnaapers:




- IEPCOHAILHBIM KOMITBIOTEPOM U
IMOUCKOBBIMU CEPBUCAMU;

- METOAMKAMH aHaJIMTHKO-
CHUHTETHYECKOH 00paboTKH
UH(POPMALMHN U3 PA3THIHBIX
MH()OPMAIIIOHHO-TIOMCKOBBIX
CHCTEM (IpeMeTH3aIus,
AHHOTHUPOBaHHE, peepUpOBaHHE).

Hp0¢eCCMOHaJleble Komnemenyuu u undukamopbt UxX 00CMuUICEHUA

IIK-5

Cnoco0en npuodpe-
TATH HOBbIE 3HAHUS €
HCI0JIb30BAHUEM COB-
peMeHHBIX HAYYHBIX
MeTO/10B U BJIaJleHHe
HMH HA YPOBHe, He00-
XO0AMMOM /ISl pelieHust
3aja4, HMEIOIIHX ec-
TeCTBEHHOHAy4YHOe
cojeprkaHNe M BO3HU-
KAIOWMX MPH BHINOJI-
HeHMHU npodeccHo-
HAJIBHBIX (pyHKIUIA.

IIK-5.1. 3HaeT 0CHOBEI
(byHAaMEHTaIBHBIX
pasmeioB MaTeMaTHKH,
(hU3UKH, XUMUU, HAYK
0 3emiie ¥ OMOJIOTHH,
HEOO0XOJUMEBIE B MPO-
(dheccroHATLHOH AesI-
TEIILHOCTH, BO3MOX-
HOCTH U 00JIacTH
MPUMEHEHHS METOJIOB
9KCIIEPUMEHTAIIbHBIX
HCCIIEJOBaHUI B
¢dusmke.

IIK-5.2. Ymeer uc-
0JIB30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIUTUTAH
U1 OOBACHEHUS DKC-
MEPUMEHTAIBHBIX pe-
3yJILTATOB; IPUMEHSITh
METOIBI MATEMATHYEC-
KOTO aHaJn3a U MOJie-
JIUPOBAHHUSI, OCHOBHBIX
3aKOHOB (DU3UKHU JIJIS
peILIeHus 3a1a4 Mpo-
(heccroHaNLHOM fes-
TEILHOCTH,

IIK-5.3.Bnazgeer me-
TOJaMU TEOPETUYEC-
KOTO M DKCIIEpUMEH-
TaILHOI'0 UCCIEeI0Ba-
HUS;, HAaBBIKAMH TIPH-
MEHEHHST OCHOBHBIX
3aKOHOB €CTECTBEH-
HOHAYYHBIX JUACIUTI-
JIUH B TIpoeccuo-
HaJILHOM JesITeIbHOC-
TH.

3HaTh:

OCHOBHBIC METO/IbI

WCCIIEZIOBaHUS B 00JIaCTH
OpraHUYECKOW XMMHUHU.

Ymers:

MPOBOJIUTH CHHTE3 U

aHaJIN3 XAMHYECKIX

COCIMHCHUH C UCIIOJIb30BaHUEM
METOJI0B MaTeMaTHIeCKOr0 aHalIn3a
Y MOJICIIUPOBaHUS, OCHOBHBIX
3aKOHOB (DM3UKH /IS PEIICHUS
3a/1a4 npodeccuoHaNbHON
JICSITEIILHOCTH.

Baaners:

HaBBIKAMH

TUTAHUPOBAHUS SKCIIEPUMEHTA,
00pabOTKU ¥ UHTEPIIPETAIINN
SKCIIEPUMEHTAIILHBIX TAHHBIX TIPU
pelIeHNH 3aa4 XUMUYECKON U
(bH3uYecKOl HaIPaBJICHHOCTH.

4. OFBEM JUCIHUIIUHBI U BUJIbl YYEBHOM PABOTBI

Taodauua 4.1.

O0beM TUCUUIIIMHBI M BB Y4eOHOH padoThl



Buna yueOHoii padoThbl Bcero yacoB | 7 cemectp 8 cemecTp
OO1w1ast TpPyA0€MKOCTh TUCIUILITMHbI 216 72 144
AyIUTOpHBIE 3aHITHS 132 52 80
Jlexkuun 36 36 30
JlaGopaTopHbIe 3aHATHUS 66 16 50
CamocrositensHas pabota ctynentoB (CPC) 57 20 37
KoHntpoib 27 - 27

5. COAEPKAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA _
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYEKHUX YACOB U BUJIOB YYEBHBIX 3AHATUH

5.1. CTpykTypa U conepkaHue Q1 CHUILTAHbBI

Taoauna 5.1.

OO01as Tpy1I0eMKOCTh TUCITUTUTMHBI COCTABIISIET 6 3a4E€THBIX eIUHUII, 216 YacoB.

/1 Bunsl yue6HoI paboTh ®dopmMa KOHTPOJIS
yCIIEBaEMOCTH,
Paznen nucuuminael Jlexuuu | Jlabop | Camoct (opma mpomesiy-
.pad. paG. | TOUHOIO
= KOHTPOJIA u
3 aTTeCTaluN
=
S
1. [IpenmeTr, OCHOBHBIE 3ajauul W coAepxaHue | [ 2 1 2 orpoc
Kypca. Ponp KOJUJIOUHOM XUMUH.
Knaccugukanys KoUIONIHBIX CUCTEM. Xapak-
TEPUCTHUKA KOJUTOUIHBIX CHCTEM.
2. OnTuueckue CBOIICTBA. Paccesame wu | 7 4 2 4 KomnoxksunymNel
MOJIIpU3aLus CBeTa. [lornomenue
cBeta.OKpacka KOJUIOMAHBIX cucteM.Dddekr
®apanes-Tunnans.JIBoitHoe  ydemnpenomie-
HUE.
3. MouekynsspHO-KUHETUYECKUE cBoicTBa. | 7 6 2 4 KomnokBuym No2
Bpoynosckoe nBuxenue.Teopuss DHIITEHHA-
CmomnyxoBckoro.Jluddysust u ocmoc.
4, CenuMmeHTaius u CeIMMEHTAIMOHHOE | [ 6 2 4 Komnoksuym Ne3
paBHoBecHe. CeTMMEHTAIIMOHHBIN aHaIH3.




DNEeKTpUYEeCKUe U DICKTPOKHMHETHYECCKUE
cBoiicTBa. DnekTpodape3 M IIEKTPOOCMOC.
HOTGHHI/I&J’I CCAMMCHTAIMU W MPOTCKAHUA.
DNEeKTPOKEHETHUECKHI TTOTSHITHAIL.

KomnokBuym Ne4

CrtpoeHue MABOWHOTO DIKTPUYECKOTO CJOS.
CtpoeHue KOJUIOUIHBIX YaCTHII.

TecToBBIE
3aaHUs

MeToapl MOJIyd4eHUs KOJUIMAHBIX PacTBOPOB.
Jucnepruposanue.Konnencanus. [lenrusanus.

KomnmokBuym Ne5

Hroro:

36

16

20

ArperaTuBHas 51 CEeIMMEHTallHOHHAs
yCTOHYMBOCTU. PackiMHMBaOIIEe NaBIEHUE 110
Hepsruny.@akTop arperaTuBHOW yCTOMYMBOC-
TH

Komnoksuym Ne6

Koarymsauust mox aeicTBHEM 3JIEKTPOJIUTOB.
Ilopor xoarymnsinuu. Kputnyeckuii MoTeHIuall.

TecToBbIE
3aJaHusg

10.

SIBneHne cuHepru3Ma M aHTOraHu3Mma.SIBieHue
npuBbiKkaHusd Ilepesapsaka 30m1ei.

Konnoksuym Ne7

11.

PactBoper BMC. OOmias xapakTepUCTHKA.
Tepmonunamuyeckas ycroiunBocts PBMC.
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KomnokBuym Ne§

12.

benku. N3osanextpuyeckoe COCTOSIHHE.
JInotponHeie psabl. BS3KOCTh KOIOMIHBIX
pacTtBOpoB. MeTonbl  ONpeAeNeHus MaccChl
ITOJIMMEPOB.

KonnokBuym Ne9

13.

Crynaun  (renu).  DMYJIbCHUM.
Knaccudukauus, crpoenue,
METO/IbI.

Anpo3zonu.
MOJyYeHHEe |

Komnoksuym
NelO

Hroro:

30

50

37

5.2. Copep:xkanue qucunniaunbl «KosutouaHass XumMus»

BBeaenune

OcCHOBHBIC MOHATHSI KOJUTOMIHOW XUMUH, 0OBEKTHI U 1IeTH n3ydeHus. KoutonaHbpie YaCcTUITBI U KOJIJIOUTHBIE
cuctembl. KommoniHoe (IucnepcHOe) cOCTosTHUE BellecTBa. KomumdecTBeHHOE OnpeieNieHUue AUCTIEPCHOCTH:
JTUCIEPCHOCTh W YZeJIbHas IOBEPXHOCTh, KPUBH3HA IIOBEPXHOCTH 4YACTHUI] JaucnepcHod ¢aszbl. Poib
MOBEPXHOCTHBIX SIBJICHUM B IIpolieccaxX, MPOTEKAIONIMX B JUCHEPCHBIX cucTeMax. Pa3nuuHble THUIBI
KJ1acCU(UKALUU TUCIIEPCHBIX CUCTEM: IO arperaTHOMy COCTOSIHMIO JUCHEPCHOM ¢a3bl U TUCIIEPCUOHHOM
Cpelibl, TI0 pa3Mepam YacTHII, [0 KOHIIEHTpAuu U T.1. JInodunbHbie 1 TMOo(QOOHBIE AUCTIEPCHBIC

cucTeMbl. B3anMOCBSA3b KOJJIOMTHOM XHMHUU C JIPYTMMH XHMUYECKUMHU AUCHMIUIMHAMHU, C (U3MUKOH,

ouonorueii, reojgorueit, MmeguuHONW. OCHOBHBIE ATAIbl PA3BUTHS KOJUIOUIHON XUMUH.

1. OcHOBHbBIE IOHATHS KOJIJIOMAHOM XUMMH AUCHEPCHBIX CUCTEM

OcHOBHBIE 3aga4yu KOHHOHHHOﬁ XHUMHWH, 3HAYCHHUC KOHHOHHHOﬁ XUMHUHU AJI1 IIO3HAHUA OMOJIOrHYECKUX

IIPOLECCCOB. OcCHOBHBIE 0COOEHHOCTHU KOJJIOUAHOI'O COCTOSHHA MaTCpUHH, KJ'IaCCI/I(bI/IKaHI/IH KOJIJIOMJHBIX
CHUCTCM, MOHATHUC O AUCHCPCHOCTH. HonyquHe KOJUIOMJHBIX CHUCTCM: KOHACHCALUA U AUCIICPIrUPOBAHUC,

XHMHYECKHE CITOCOOBI IMOJIYYCHMUSI. Oumncrka JUCIICPCHBIX CUCTEM,

JUan3, SJCKTPOINAIIN3, YIbTPA(QUIBTPAIIHSL.




2. MOJIeKyJIHpHO-KHHeTI/I'ICCKHe M ONTHYECKHE CBOMCTBA KOJJIOUIAHBIX CHCTEM

bpoyHoBckoe nBrkenne, tuddysus, pacupeaeacHne KOJUIOUAHBIX YacTUI] B TPAaBUTAIIHIOHHOM II0JIE,
cenuMeHTanus. OcMOTHYECKHE CBOMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS M CBETOTIOTJIONICHHUS, SIBJICHHUE
Tungans. OnTuueckre METOABI M3YYEHHS TUCIEPCHBIX CHCTEM, YIbTPaMHUKpOCKONuUs, Hedemomerpus,
TypOoauMeTpusi.

3. [loBepXHOCTHBIE SIBJIEHHUSI B TUCIEPCHBIX CHCTEMAaX

N30piTOuHass TOBEpXHOCTHAS SHEPrus M MOBEPXHOCTHOE HATsDKEHHE Ha TpaHulle pasaena ¢as,
ypaBHenue [ub606ca. Bunbl copOumu. ApcopOuus u CBSI3b €€ C TOBEPXHOCTHBIM HATSXKEHHUEM,
MOBEPXHOCTHO-aKTUBHbBIE BellecTBa. AJncopOuuss u3 razoBoil (aspl, u3orepma JleHrmropa, cTpoeHue
aJICOPOIIMOHHOTO CJIOSI Ha TPaHUIC pPAcTBOp- ra3. AJCOpOIMsI U3 PacTBOPOB, OOMEHHasl aacopOIus,
nu30uparenpHas aacopOuus, cMauynBanue, gaoranus. Ypasaenue OpeitHaamxa, 001acTu ero NpuMeHeHUs.
4. DeKTpUYeCKHe CBOMCTBA JUCIEPCHBIX CHCTEM

DNEKTPOKUHETUYCCKUE SBICHHS, AIEKTpodopes, eKkTpoocMoc. CTpOSHUE TBOWHOTO AJIEKTPUIECKOTO
cnost, teopust ['empmromneia, ['yu—Yanmmena, Illtepna. IloHSATHE SIEKTPOKMHETHUYECKOTO TOTEHIIMANIA.
CtpoeHue MULIEIIBI.

5. YeToHYuBOCTD KOJJIOMIHBIX CHCTEM

ArperatvBHas ¥ CEJUMEHTAIMOHHAS YCTOMYMBOCTH. MAKTOPHI CTAOWIM3AIMK JTUCIIEPCHBIX CHCTEM.
Koarynsuust xommonansix cucteM. DakTopbl, BBI3BIBAIOIIME KOATYJSAILMIO, KOATYJSLUSA SJIEKTPOJIIUTAMH.
Teopun koarynamuu: aacopOoIMoHHAas U dneKkTpocTaTdeckas. Teopus b.B. Jlepsruna.

6. MukporereporeHHble CUCTEMbI

OMynbCcHH, KiIacCU(pUKaLus, METOABI MOTyYeHUs, cTabuinn3anus, oopamenue a3 B smynbcusx. [lenst,
METOJIbl  MOJY4YEHMs, YCTOWYMBOCTb. DU3MKO-XMMHUYECKHE OCHOBBI  IEHOrameHus. As3po30iH,
KJaccuuKkanus, MeTo bl HOTy4YeHUsI. MeTOIbl OUUCTKH OT a3p030Jeil. DAeKTPOPUIBTPHI.

7. TepmoauHAMHUKA MOBEPXHOCTHBIX SIBJICHUM

[ToBepxHoCTh paznena da3. CBoOOIHASI TOBEPXHOCTHAS SHEPrHs. [I0BepXHOCTHOE HATSHKEHUE, CUIIOBas
U DHEpreTHyYecKasi TPaKTOBKH. MeToa N30BITOUHBIX TEPMOJAMHAMUYECKUX (DYHKIHI MOBEPXHOCTHOTO CIIOS
(I'n66¢). IloHsTHE O TOBEPXHOCTH pa3pbiBa W pazaeistomeid moBepxHOCTH. OO000IIEHHOE ypaBHEHHE
MIEPBOTO ¥ BTOPOTO 3aKOHOB TEPMOJIMHAMUKH JIJISl TOBEPXHOCTH pasfena ¢a3. I3sMeHeHne TOBEPXHOCTHOTO
HATSDKEHUSI J)KUAKOCTH Ha TPaHUIE ¢ COOCTBEHHBIM IapOM B 3aBHCHMOCTH OT TEMIIEPATyphl, KPUTHYECKas
TemnepaTypa 1o MeHnzaeneeBy. CBsi3b CBOOOAHOI IMOBEPXHOCTHOM SHEPIHMHM C TEIUIOTOM CyOIMMAaIiu
(mpaBmiio Creana), MOIyIeM yIPYrOCTH, UACATFHON MPOYHOCTHIO M APYTUMH CBOMICTBAMU BEILIECTBA.
[ToBepxHOCTH paziena MeXIy AByMs KOHACHCHpOBaHHBIMH (a3amu. [IpaBuiao AHTOHOBa, YCIOBHUSI €TO
IPUMEHCHUSI.

8. Kanmiisipusble siB1eHUs

Kanunnsprnoe naenenue. 3akoH Jlamnaca. 3aBUCHUMOCTh AaBJIEHUS Mapa OT KPUBHU3HBI MMOBEPXHOCTU
)kuakoctu. 3akoH Tomcona. KamwmnsipHas koujeHcauus. M3orepmudeckas IeperoHka BEIIECTBA.
CwmauuBanue. KpaeBoit yron. 3akod FOHra (cmiioBod u sHEpreTudecKuii BhIBOJIBI). COOTHOIIEHHUE MEXKTY
Huu. Kanwinsippoe nogHATHE >XUIKOCTH, ypaBHeHue JKiopeHa, KanuusipHas MOCTOSHHAS KHIKOCTH.
N30uparenpbHoe cMauMBaHME KaK METOJ XapaKTEPUCTUKH MOBEPXHOCTEH TBEepAbIX Ted (MMOMUIBHBIX U
mnodoOHbix). [lomHoe cmaunmBanue (TepMOAMHAMHYECKOE YycioBue). OCHOBHBIE METOJBI H3MEPCHHS
MOBEPXHOCTHOTO HATSXKEHUS )KUJKOCTEH U MOBEPXHOCTHOM SHEPTUU TBEP/IBIX TeJl.

9. HOBerHOCTHbIe fIBJIEHUSI 1 MeXaHHUYEeCKHEe CBOMCTBA TBEPABIX TEJ
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Pa3pymienne n m3MenbueHHe (IUCHEPrMpPOBAHUE) TBEPABIX Teld KaK (PU3MKO-XMMHUYECKHMH Mpolecc
o0pa3oBaHUs HOBOW NOBEpXHOCTH. DPdekt Pebunaepa: n3MeHeHNe MPOYHOCTH U TNTACTUYHOCTH KaK CJe/T-
CTBME CHIXEHHUS IOBEPXHOCTHOM »Heprum TBepAblX Teil. OcCHOBHBIE (OpMbI MposBIeHUS 3(PdexTa:
IUIaCTU(HUIUPOBAHUE, BO3HHUKHOBEHHE XPYIKOCTH, CaMOIPOM3BOJIBHOE JUCIIEPrUPOBaHUE.
TepMmonuHamuueckue yciaoBus mposiBieHus s¢¢pexra PeOunaepa. Bausiaue XuMn4eckoi Npupoabl TBEPAbIX
TEJ M KHUJIKOCTEH Ha BO3MOXHOCTH ero mpossieHus. [lposBienue 3¢ ¢dexra PeOunaepa B npupoaHbIX H
TEXHOJIOTMYECKHUX IIPOLECCAX.

10. AxcopOuus Ha MOBEPXHOCTH pa3jaesia ¢a3

ApncopOuusi Kak caMOINPOM3BOJILHOE KOHIICHTPUPOBAHME Ha TMOBEPXHOCTH paszena (a3 BEIIECTB,
CHIDKAIOIUX Mex(dasHoe HaTspkeHHe. [IoBepXHOCTHO-aKTHBHBIE M WHAKTHBHBIC BEIIECTBA (IIPUMEPBI).
OTHOCUTENBHOCTH MOHATHUS «ITOBEPXHOCTHASI AKTUBHOCTHY (3aBUCUMOCTH OT MPUPOIbI KOHTAKTHU -
pyromux (a3). TepmoauHamuka nporecca agcopomumu. YpaBHeHue aacopouuu ['uboea.

Oprannueckue moBepxHOCTHO-akTHBHBIE BemecTBa (I[TAB). Kmaccudukamus I[IAB mo monexynspHoMy
CTPOCHHMIO (aHMOHO- M KaTMOHOAKTHUBHBIE, HEHMOHOTEHHbIE, aM(poinuTHbIe); obmacTu npumeHeHus I1AB.
Bricokomonekynspubsie [TAB (mpumepsl, oTiaudus oT Hu3koMonekyasapHbix [TAB). Knaccudukanus [TAB
M0 MEXaHU3MY UX JCUCTBHS (CMayMBaTeIH, TUCTIEPTaTOPhl, CTAOMIN3ATOPHI, MOtole cpeacTsa). [lonsaTue
o runpodunbHO-unodmibHOM 6anance (I'JIb) momexyn I[TAB.

3aBUCUMOCTh IOBEPXHOCTHOTO HaTsDKeHHMs OT KoHueHTpauuu IIAB.Vpasnenue Illumkockoro.
[loBepxHOCTHasi aKTHMBHOCTb, €€ HW3MEHeHue B romosorunyeckux psgax I[IAB. Tepmogmnamunueckoe
obocHoBanue npasuia Tpayoe—/{rokim0. MeToabl OIEeHKH MOBEPXHOCTHOW aKTHBHOCTH OPTaHUYECKUX

ITAB. Paborta ancopbumu. JuHamudeckuii xapaktep aJacOpOIIMOHHOTO paBHOBECHS Ha IMOBEPXHOCTHU
pasznena pactBop [IAB-ra3. YpaBuenue Jlenrmiopa, ero cBsizb ¢ ypaBHeHusiMmu [ u66ca, [lIumkoBckoro u
®pymkuHa. CtpoeHne MoHocnoeB pacTBOpuMbIX ITAB. J/I[ByMepHOE COCTOsIHME BEIIECTBA B IOBEPXHOCTHOM
clloe, OpPHUEHTAlUsl MOJIEKYJ B pa3peKEHHBIX U HACBHIIICHHBIX CIIOSAX. YPAaBHEHHE COCTOSHUS MOHOCIOS
ITAB. Pacuer pasmepoB monekyn IIAB. IloBepxHocTHble TieHKH HepacTBOopuMbIX [IAB; nmoBepxHocTHOE
JaBJI€HUE, METOJbl €ro uszMepeHus. M3oTepMbl ABYXMEpHOro naaBiieHUs. OCHOBHbBIE THIMbl IUICHOK:
ra3zoo0pasHble, )KUJAKOPACTAHYTHIC, KUIKHUE U TBEp/bIe. Y CIOBUSA MEpPexo/ia MIEHKH OT OJHOI'O COCTOSIHUS K
npyromy. Ancop6musi IIAB u3 pacTBOpoB Ha NOBEpXHOCTH TBepAbIX Ten. I[lpaBuno ypaBHUBaHUS
nossipHocteil Pebunnepa. Moaudunupyromue cpoiictBa [1IAB: runpodumnusanus u ruapododusanus
TBEPAON NOBEPXHOCTH. YIIpaBJIEHHE CMAaYUBAHHUEM B IIpoLieccax (PproTamuu.

11. DJIeKTPONOBEPXHOCTHBIE SIBJIEHUS B JUCHEPCHBIX CHCTEMAX

HBoitaoit snexrpuueckuii cioit  ([ID3C). ITlpuumnasl obpazoanus [IDC. TepmomuHamudeckoe
paBHOBECHE MOBEPXHOCTH paszfeina (a3 ¢ yueToM anekTpudeckoit sueprun. Moaenu crpoenus JI9C (Teopun
I'enbmronsia, ['yn-Yenmena, Illtepna). V3meHneHue mnoTeHIMala B 3aBUCUMOCTU OT PACCTOSHHUS OT
MOBEPXHOCTHU ISl CHJIBHO U cJa00 3apsKEHHBIX MOBEPXHOCTEH; BIUSHUE KOHIEHTPAIMU U 3apsaa WOHOB
AIIEKTPOJIUTA. DJICKTPOKMHETUYECKUE SIBICHHUSA: AIJIEKTPO(ope3, 3IEKTPOOCMOC, MOTCHIUANbl TCUCHHS |
ocenanusi; Teopus [enpMroabna—CMOIYyXOBCKOrO.  DJNEKTPOKMHETUYECKUHA  IMOTEHUMad; TI'paHULA
CKOJIBXEHUSI. METOIbI ONpEACIICHHS IEKTPOKMHETHUECKOTO NoTeHnana. CTpoeHue MULEIUTBl  IPUPO/IBI
AIIEKTPOJIUTA HA BEIMYMHY U 3HAK 3apsaa KOJJIOUIHBIX YacTull. OCHOBBI MOHHOTO oOMeHa. JInoTpomHbie
panbl. M30371€KTpUUECKOE COCTOSHUE B JMCIEPCHBIX CUCTEMAX; METOJbI ONMPEIEIICHUS H303JIEKTPUIECKON
TouKH. [IpakTuyeckue npunoKeHus dIEKTPOKUHETUYECKUX SBJICHUM.

12. JInododubIe cucTEeMBI

JlucniepraliiOHHbIE METOMBI MOJY4EHHUs! TUCHEPCHBIX CHUCTEM (30Jiel, SMYIbCUH, TEH, a’po30Jeii).
Pons IIAB B mpomeccax modydeHHs JUCTIEPCHBIX cucTeM. CBsi3b pabOThl AMCIIEPTUPOBAHHS C
MOBEPXHOCTHOM 3Heprueit TBepasix Tel. Mcmonb3oBanue addekra Pebunaepa st ymMeHbIIEHUsT paOOThHI
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Juc-

neprupoBanus. [Iporeccsl aucneprupoBaHus B TpUpoAe H  TexHUKe. KoHaeHcCalMoHHBIE CIOCOOBI
NOJy4YeHus1 AucnepcHbIX cucteM. OOpa3oBaHue 305iel B mpoleccax XMMHUYECKHX peakuuil. OCHOBHbIE
METOABl OYUCTKH 30l (auanu3 u ynpTpadmibTpanus). Kommomnno-xumudeckue cBoiictea BMC.
VYHUBEPCATBHOCTE MOJIEKYJIIPHO-KUHETUYECKUX CBOMCTB PAacTBOPOB M JUCIEPCHBIX CUCTEM. Teopus
OpOYHOBCKOTO JIBWXEHUs Mo DiHmTeHHy—CMonyxoBckoMy. Jnddy3us B KONIOUIHBIX CHUCTEMaXx.
VYpaBHenue OifHmreliHa. OcMOTHYECKHE SBICHHMS B KOJUIOMJIHBIX CHCTEMax, MX POJIb B OMOJOIMYECKUX
nponeccax. PaccesHue W nossipusanys cBeTa B KOJUIOMIHBIX CHCTeMax. 3akoH Pernes u ycioBus ero
npuMeHUMocTH. HMHaukatpucsl cBeropaccesHus. HepeneeBckoe paccesnue. Ilornomenue cBera
HENPOBOASIIMMU U NpoBOASIIMMU yacThlaMu. Ilpumenenue 3akona JlamOepra—bepa Kk MyTHBIM cpenam.
Oxpacka KOJJIOWIHBIX CHCTEM, OKpallleHHblE KOJUIOMJbl B Hpupoie U TexHuke. Hedenomerpus u
TypOuaumerpus. YiapTpaMUKpockonus. IIpumMeHeHHe 3JIEKTPOHHOM MHUKPOCKOIUU K HCCIIET0BaHUIO
KOJUIOMJIHBIX CUCTEM. MeTOoIbI OIIpeieIeHHs] KOHLEHTPALUU U pa3MEpPOB YacTHULl 30JIEH.

13. CeauMeHTALMOHHAS YCTOMYMBOCTH

CenumenTanuonHo-aud¢y3snonnoe paBHoBecue. Meron Ileppena ompexaenenus uucia ABOrajapo.
CenrMeHTAIIMOHHBIN aHAIM3 MOIMIUCIEPCHBIX cucTeM. KoHcranTta cemumentanmu. uddepeHnmansaas
KpUBas paclpeiesieHus 4acTHL [0 pa3MepaM; WHTErpaJibHas KpUBas; MOCTPOCHHE UX W3 JaHHBIX IO
KWHETHKE HAKOTUIEHHs ocaska. [[ppuMeHenue ynpTpalueHTpuQyr UIst U3MEPEHHSI MacChl YIIbT-
paauCIepCHBIX YacTHIl U Makpomonekyn (Jymanckuii, CBendepr).

14. ArperaTuBHasi yCTOHYHUBOCTh

Teopust ycroitunBocti nuopobHbIx 30mei (teopus JJIDO). TepmoanHaMuKa TOHKHMX IIJICHOK.
PacknunuBatomiee nasieHue mo Jleparudy. MonekynspHas COCTaBISIONIAs PACKIMHUBAIOLIETO JABICHHS.
YdeT MOJNeKYISIPHON TNPHUPOIBI KOHTAKTHPYIOMMX (a3 s TOHKHX IUICHOK W C(epHuecKuX YacTHIl.
DJNeKTpocTaTHYeCKasi ~ COCTABIAIONIAs  PACKIMHHUBAIOIIETO  JIABJCHUSA.  3aBUCHUMOCTb  JHEPrHU
B3aUMOJICHCTBUS YACTHUIl JUCIIEPCHOW (a3l OT PACCTOSIHUS MEXAy HUMH. CTpyKTypHO-MEXaHUYECKUH
Oapwep (Teopuss PeOunpaepa). Peonorudeckue cBoiicTBa ancopOmuoHHBIX ciioeB [IAB — crabunmzaTtopoB
KOJUTOMI0B. 3alUTHBIE KOJIIOUIBI.

15. Koaryasinus 30/1ei 3J1eKTPOJIUTAMU

[Topor koarynsuuu; 3aBUCUMOCTh KPUTHYECKOM KOHIEHTpPALMU 3JEKTPOJIUTAa OT pa3Mepa U 3apsia
Koarynupymoiero nona (rnpaswio Hlynene—I"apau). AHTaroHusM ¥ CUHEPrU3M B ACHCTBUH 3JIEKTPOJIIUTOB
Ha npouecc koaryasinuu. Koaryasnus cuiabHO U €1a00 3apsHKEHHBIX 3051eH (KOHLEHTpalMoOHHAs U
HelTpanu3anuonHas koarymsnus). O6ocHoBanue npasuia Llynsue—I"apau B reopun 1J1DO.

@nokynauus, rerepokoarysauys, ajaryudauus (omnpeneneHus, npuMepsl). Kuneruka koarynsauuu. Teopus
obicTpoii koarymsauuu (CmonyxoBckuii). OCHOBHBIE MOJIOKEHUSI TEOPHH MeIJIeHHOW Koaryssiuu (Dykce).
OO6patumocTs nporiecca Koaryysiiuu. [lentuzamms.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B cootBetcTBUU ¢ paboueii mporpaMmoii 1 TEeMaTUYECKUM TUIAHOM M3YYEHHUE JUCITUILINHBI POXOAUT
B BHJE ayJUTOPHOH M CaMOCTOSTEIBHON padOThl CTYACHTOB. YUEOHBIA TMIpPOIECC B ayAUTOPHH
OCYIIECTBIISCTCS B (POpME JICKIIMOHHBIX ¥ JIAOOPATOPHBIX 3aHATUHN. [Ipe1ycMOTpEHBI JICKIIMH -BU3yalTu3alliN

C TMpOOJIEMHBIM H3JIO)KEHHEM OCHOBHBIX TEM Kypca, KOTOpBIE BXOAAT B pabodyl0 MporpaMmy
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(npeactasiiensl B Tabnuue «Coaep:kanue JUCHUILIMHBDY). PexomeHniyemble 00pa3oBaTesIbHbIE TEXHOJIOTHUHU:
PEUTHHTOBAsT TEXHOJOTHUS, TEXHOJOTHS HHTETPATUBHOTO, MPOOJIEMHOTO, WHHOBAIIMOHHOTO, JUYHOCTHO-

OPHUCHTHUPOBAHHOTO, ,Z[I/Id)d)epeHL[I/IDOBaHHOFO, WHIAWBUAYAJIBbHOTIO, Pa3sBUBAOLICTO O6Y‘{€HI/I$I n

r'YMaHHUCTHYCCKOTI'O O6paSOBaHI/I${. Hpe,I[YCManI/IBaeTCH YTEHHE 4YacCTH JIEKIMH C MCHOJIb30BaHHUEM

My.]'H:THMC,Z[PIﬁHLIX CpCIACTB 06y‘~ICHI/I${.

7. MIEPEYEHb YYEBHO-METO/IMYECKOT'O OBECIEUYEHUSI 111 CAMOCTOSITEJILHOI
PABOTbBI OBYYAIOLUXCS MO JUCLUILIMHE (MOJIYJIIO)

7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIeYeHUS AJIsi O0YUAIOLIUXCS 110 TUCIUILTIHE:

1. benuk B.B. ®usnueckas u komwtongnas xumust/B.B. bennk, K. M. Kuenckast. — M.: Akanemust, 2005.
— 288 c.

2. 'enspman M.H. Komnmongnas xumuss/M.U. I'enbdpman, O.B. Kosanesckas, B.I1. FOctpatos. —
Cn6.:JIans, 2005. — 336¢.

3. 3umon A.Jl. Komnougnas xumus/A.Jl. 3umon. — M.: AT AP, 2005. - 320c.

7.2. YkazaHus A 00y4aronuxcs Mo OCBOCHUIO THUCIUTUTMHBI

Taoauna 7.1.
Copep:kaHue caMOCTOATEIbHOI paGoTHI 00y4YaI0IHXCH
Homep Temvi/6onpocel, evinocumble HA cCAMOCMOAMeIbHOE Kon-60 Dopmot
pazoena uzyuenue pabomut
(m embl ) uacoe
1. |MosepxmocTHEle — sBIEHMS B JHCIEPCHBIX 6 cobeceoBaHue,
CUCTEMax TECTOBBII
[loBepxHOCcTHO-akTUBHBIE  BemectBa  (IIAB). KOHTPOJIb
Ctnoenue [TAB
YpaBHEHHE I'u66ca. IloBepxHOCTHas 6 co0ecel0BaHuE,
2.  |aKTUBHOCTb. TECTOBBIN
KOHTPOJIb
3 30TepMa NOBEPXHOCTHOTO HATSYKEHUS. 6 CobecenoBanue,
" |Onpenenenue MOBEPXHOCTHOTO HATSIKEHUS 10 TECTOBbIN
MeTtony PeOunmaepa. KOHTPOJIb
4. |Ypapuenue Jlenrmiopa u ®peitnammxa. 6 CobecenoBanmue,
W3oTtepma aacopoumu. CTpyKkTypooOpa3oBaHHe. TECTOBBIN
KOHTPOJIb
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Peosiornueckne u CTpyKTYpHO-MEXaHUUYECKHE CBOMCTBA 6 co0eceioBaHue,
5. JUCIIEPCHBIX CUCTEM. TECTOBbIN
KOHTPOJIb

6. (CrpykTypHO-MeXxaHHUYecKHe CBOMCTBA HETAHBIX 7 cobeceoBaHue,
JTUCIIEPCHBIX CUCTEM TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXXYTOYHOM ATTECTAIIUA

Ilpumepnuie éonpocel onsa cobecedosanus

Bapuanm 1
1. JIBOIHOM AJIEKTPUUCCKHUNA CIION M SJIEKTPOKUHETUYECKHE sIBJICHUS. [IoBEpXHOCTHAS SHEPTHS U 3apsi/l
noBepxHoctu. Ctpoenue JIIC. Ypasuenue HepHcra.
2. Mepa nucnepcHocTU. [ 'eTeporeHHOCTh KOJUTOUIHBIX CHCTEM.
3. 30IIb HOAMCTOrO cepedpa MOydeH B pesylbTaTe IocTeneHHoro nobasnenus k 20cm® 0,01 pactBopa
woxucToro Kamust Sem® 0,2%-Horo pacTBopa a30THOKHUCIOro cepebpa. Hammcars ¢opmyny Muiesmibt
MOJTYYUBIIETOCS 30JI1 W ONPEICINTh HANpaBIICHUE JBIDKCHUS YACTHUI[ €ro B JJIEKTPUYECKOM TIOJIE.
[TnoTHOCTH pacTBOpa a30THOKUCIIOTO cepedpa MPUHATH PABHOM €TUHUIIE.
4. Kaxkoit o6sem 0,005 H pacTBOpa a30THOKHCIIOrO cepedpa Hajo MPHOABUTH K 20em® 0,015H pacTBopa
MOJIMCTOrO Kaylvsl, 4TOOBI MONYYUTh TMOJOKUTENBHBIM 307b HOAMCTOro cepedpa? Hamucate dopmyny
MUTIEIUTBL.

Bapuanm 2

1. Tlpeamer kosmonaHoM XxuMuu. OCHOBHBIE CBOMCTBA KOJUIOMAHBIX pacTBOPOB. [IoHATHE O KOJIOMIHBIX
CUCTEMAX.
2. JlBoiiHOW  osmekTpuueckuii  cmoil.  Teopust  IllTepHa. DNEKTPOKMHETHYECKHH  MOTEHIHAIL.
N3osnekTpuyeckas ToUka.
3. 3011b THIpaTa OKKMCH XKeJie3a MONYYMIN B pe3yibTaTe 100aBIeHus K 85 cm® Kumsimeit JTUCTUJUTMPOBAHHOMN
Bozpl 15 em® 2% -Horo pacTBOpa XJOPUCTOrO kene3a. [Ipu 3ToM XJIOpHOE KeJe30 YaCTUYHO MOJIBEPTIIOCH
TUAPOIU3Y
FeCl; + 3H,0 = Fe(OH);3 + 3HCI
Hamucate popmyny munemisl 30 Fe(OH); yuurthbiBas, 4To mpu oOpa30BaHMM YaCTHUI] THApATa
OKHCH Kelle3a B pacTBOpE NMPHCYTCTBOBAIHN ciexyromume nousl: FeO”, HY, CI°,

4. CBexeoCaXIeHHBIH 0CaJOK THUIAPOOKHUCH AFOMUHUS 00pabaThIBaeTCs HE3HAYUTENBHBIM KOJIHMYECTBOM
COJITHOM KHUCJIOTBI, HEJOCTATOYHBIM JJI TOJHOTO pacTBopeHus ocazaka. Ilpu stom obOpasyercs 301b
Al(OH);. Hamucats dopmyity MUILIEIUTBI TUAPOOKCHAA AJTFOMHUHUS, €CIIA W3BECTHO, YTO B 3JCKTPHYCCKOM
I0JI€ YAaCTULbI THpaTa OKUCH AJIFOMUHUS IEPEMENIAIOTCS K KaTOYy.

Bapuanm 3
1. MonexkynsipHO-KHHETUYECKHE CBOMCTBA KOJJIOUIHBIX cucTeM. bpoyHoBckoe nBuxkeHue. CpeaHuil caBur
YaCTHLL.
2. XapaktepucTuka nucnepcHod (as3pl. UucieHHas, 00beMHass U MaccoBasi KOHICHTPAIMs ITUCTIEPCHON
¢ba3bl.
3. 30516 cephl OBLT TOJTyYEH MyTeM J00aBICHUS 5 MJT pacTBOpa CEPhl B CIUPTE K 10cm® JTUCTUIUTMPOBAHHOMN
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BO/bl. KakuM MeTo0M moJTy4deH aHHbIHN 30767 UeM 00BSICHSAETCS, YTO B MPOXOAIIEM CBETE 30J1b 00JIa1aeT
KPacHOBATO-OPAHKEBBIM OTTCHKOM, a B OTPAKEHHOM —TOITyObIM?

4. OOBscHHTE, TOYEeMy NpH B30anThIBAHUM OCH30JIa B BOJE HaOMIOmaeTcs OBICTpOE pacclianBaHUE
JKUJIKOCTEH, a TIpU B30AITHIBAHUM YKA3aHHBIX JKUIKOCTEH B MPUCYTCTBUU MbBUIA TMOJYYAETCS YCTOWYMBAS
smynbeusi. Kakyio pons urpaetr monekynbl Mmbiia (Ci7H3sCOONa)? Jlate cxemy KamenbKd 3MYJIbCHU
OeH3ouna B Bojie. KakuM MeTo10M HOTydeHa SMYIbCHs?

Bapuanm 4

1. TloBepxHocTHble sBieHMs. IloBepxHocTHOe HatrskeHue. KpaeBoil yrosnm cmauuBaHus. Teruora
cmaunBaHus. KanumisipHoe noaHsTHE U OMyCKaHUE KUAKOCTH.
2. CTpoeHue MHLIEILT 30JI€H.
3. Kaxkue oowembr 0,029%- Horo pactBopa NaCl u 0,001 AgNO3; Hamo cmemiaTh, 4TOOBI MOTYYUTh
HE3apsDKEHHBIE YacTHIBI 30111 Xjopuctoro cepedpa? ILIOTHOCTH pacTBOpa XJIOPUCTOTO HATpUs paBHA
eMHHULIE.

4. 301b IBYOKHUCH 0JI0Ba 00pa30BajICs B pe3yJIbTaTe JICUCTBUS HEOOIBIIOT0 KOJTUYECTBA COMSTHOW KHCIOTHI

Ha CTaHHAT Kanus. Hamucate popMyny MHUIIEIUIBI 30J14.

Ilpumepnt 3a0anuit KOHMpPOALHBLIX padom

Koumponwvnan paooma 1
1. 30J1b HOIUCTOTO cepebpa MoNMydeH B pe3yNbTaTe MOCTENeHHOro 1o6aBmenns k 20cM® 0,011 pactBopa
womucroro kamust Scm° 0,2%-HOro pacTBOpa a30THOKHCIOro cepeOpa. Harmcars (opMymy MHICIIEI
MOJTyYHMBILIETOCS 30J51 W ONPEACTUTh HANpaBICHUE IBWKEHUS YaCTUI[ €r0 B JJIEKTPHUYECKOM TOJIE.
[TnoTHOCTH pacTBOpa a30THOKKCIIOTO cepedpa NPUHATh PABHOM €AMHULIE.

2. Kakoii 06vem 0,005 H pacTBOpa a30THOKUCIIOTO cepedpa Hamgo MpuOaBUThH K 20cm® 0,015H pacTBopa
MOJUCTOTO KaJiusi, 4TOOBI TOJYYHThH ITOJOXKHUTENBHBIA 305 HOoAHMCTOro cepedbpa? Hammcats dopmymy
MUIIEIIIBL. Omeem: ceviue 60ci’.

3. 3o0mp THApaTa OKHCH JKejie3a TMOJNYYHJId B pe3ylbraTte Ao0aBiIcHHS K 85 em®  kumsiueit
JUCTUJUIMPOBAHHOM BOABI 15 cM® 2% -HOTO pactBopa XJIopucToro »xenesa. [Ipu 3TomM XJOpHOE Keme30
YaCTUYHO MOABEPIIOCH THAPOTIUY

FeCls + 3H,0 = Fe(OH)3 + 3HCI

Hamnucats ¢hopmyiy munesibt 30 Fe(OH); yuuThiBast, uTo pu 00pa30BaHUN YaCTHIl THIPATa OKUCH

’JKeJe3a B pacTBOpe MPHUCYTCTBOBAIN cieyromue nousl: FeO', HY, CI.

4. CBeXEOCKICHHBIM OCaJOK THUAPOOKUCH AIMIOMHUHHUS 00palaThIBaeTCsl HE3HAYUTEIHHBIM
KOJIMYECTBOM COJISIHOM KHCIIOTBI, HEJOCTATOYHBIM  JUIS MOJHOTO pPAacTBOPEHHs ocajika. [Ipu 3Tom
obpasyetcs 30516 Al(OH)3. Hamucate hopMyny MUICIUIBI THAPOOKCH A ATFOMUHHMS, €CIIH U3BECTHO, YTO B
HIIEKTPUYECKOM T10JIC YACTHUIIBI THIPATA OKKCH aTFOMHHUS IEPEMEIIAOTCS K KaTOTy.

Koumponwvnan paooma 2
1. 3oms cepbl ObUI TONydeH IyTeM Ao00aBiieHHus 5 M1 pacTBopa cepsl B coupre K 10cm
JUCTUIIMPOBAaHHOM Bobl. Kakum MeTonoM mosydeH JaHHbIN 30767 UeM 00BsCHSETCS, 4TO B MPOXOASIIEM
CBETE 30JIb 00J1aJJaeT KPACHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAXXCHHOM —TOIyObIM?

3

2. OObsicHHTE, TTOYeMy TNpH B30aNTHIBaHMKM OCH30Ja B BOJE HAOIIOAAaeTCs OBICTpOE paccianBaHUE
KHUJIKOCTEH, a MpH B30ANTHIBAHUU YKa3aHHBIX JKUAKOCTEH B NMPHCYTCTBUU MbLIa IOJIy4aeTcs YCTOHYMBas
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smynbeusi. Kakyro ponbs wurpaetr monekynbl Mbiia (Ci7H3sCOONa)? Jlath cxemy KamelbKu SMYJIbCHU
6eH3ouna B Bojie. KakuM MeTo10M HOTydeHa SMYIbCHs?

3. Kaxkue oobembr 0,029%- noro pactBopa NaCl u 0,001n AQNO; Hago cmemnarh, 4To0bI MOTYyYUTh
He3apsDKEHHBIE YacTHUIIBI 30711 XJopuctoro cepedpa? [LmoTHOCTH pacTBopa XJIOPHUCTOTO HATpUsSl paBHA
CIIMHHMIIE.

Omeem: 4,96cMm° pactBopa AgNO3 0,0011 u lem® NaCl 0,029%.
4. 307p JBYOKHCH OJOBa 00pa3oBalicsi B pe3yibTaTe JISHCTBUS HEOOJBIIOrO KOJUYECTBA COJISTHOU

KMCJIOTHI Ha cTaHHAT Kanua. Hammcats (1)OpMy'J'Iy MUICJIIIBI 30JI4:
Omeem: {[SiO2], SiOs” 2(n-x)H'}?* 2xK*

I(pumepuu OUECHKU omeema cmy()enma npu 6blNOIHEHUU KOHmp0Jle0ﬁ pl160Mbl

Onenka TpeOoBanus K 3HAHUAM

OTJIMYHO IPUBEIEHBl  IIOJHBIE  IPaBWIBHBIE  PELIEHUS, OTBETBl I'PAaMOTHO
apryMeHTUPOBAHbI

XOpOoIIOo JIOMYIIEHbl HE3HAYUTENbHBIE IOIPEIIHOCTH IIPH OTBETAX Ha BOIMPOCHI,

apryMeHTanus Obljia He OJTHOM

YIOBJICTBOPUTEIBHO | B OTBETaX HA HEKOTOPHIE BOIMPOCHI JOMYIIEHBI TpyOble OIIMOKH, YacTb
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HEIPABUIIBLHO

HCYAOBJICTBOPUTCIIBHO otBeThl Ha 50 u Oonee % BOIIPOCOB OH_II/I60‘IHI>I, OOIBIINHCTBO BBIBOJJOB
HC apTryMCHTHPOBAHBI UJIM apTr'YMCHTUPOBAHBI HCIIPABUJIBHO

Ilpumepnsie mecmosoie 3adanusn no Kypcy «Konnouonan xumusny

Tect 1

1. K nucnepcHbIM cuCTEMaM THIIA a3PO30JIU OTHOCUTCS:

a) MailloHe3 U TIeHa
0) reib U 30J1b

B) JIbIM U TYMaH

') MOJIOKO M CMETaHa

2.YactuiamMy, BBI3BIBAIONIMMH  KOATYJISIUIO 30Js, MOJXYyYEHHOTO THIPOJIM30M XJIOpHIA JKele3a
(1), sBastrOTCSI:

a) KaTHOHBI

0) aHHOHBI

B) KATHOH-PaJIUKAIIbI

T') HSUTPAITLHBIC MOJICKYITBI

3.IMoTernuanonpeaesonuM HOHOM B CHCTEME, oOpasyrorieiics coracHo ypaBHeHuto HySO4(136.) + BaCl,
— BaS0O, + 2HCI sBnsrores :

a) Ba*
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6) CI
B) H'
F) 8042-

4. IlepemeleHre AUCIIEPCHON CPeIbl OTHOCUTEILHO HEMOABUYKHOM JUCTIEPCHOM
(a3bl K IIEKTPO.TY, TIOJT ACHCTBIEM BHEITHEH pa3HOCTHU MOTEHIINAIOB HA3bIBACTCS:

a) muddysueit

0) PIEKTPOIU30M

B) DJICKTPOIUCCOIMAIIUCH

r) 3JIEKTPOOCMOCOM

5.Konnonnnas gactuna (rpanyia),00pa3yromniasicsi COTJIaCHO YPaBHEHUIO PEaKITIH
K2Si03 + HSO4(136.) =H,Si03 + K,SO4, umeet 3apsia:

a) BBICOKHMI OTPHIIATECIIHHBIN

0) Y4aCTUYHO OTPHUIATEIHHBIN

B) MOJIOKUTEJIbHBIN

I') HyJI€BOU

6.9¢}}exTuBHBIMU CTa0MIN3aTOPAMH JUCTIEPCHBIX CHCTEM SIBIISIOTCS:

a) I1AB

0) MHUHEpaJIbHBIC KUCIOTHI

B) HEOPTAHUYECKUE COIU

I') HEOpraHMYECKHE OCHOBAHHUS

7. Won wHaxomsmierocss B H30BITKE BEIIECTBa, OOJAMAIONIUKA CPOACTBOM K SAPY MHULEUIBI |
aZICOpOUPYIOLIUICS Ha €T0 TOBEPXHOCTH, HA3bIBACTCS:

a) KOaryJlupyroomum

0) IUCIIepCHOHHBIM

B) S,ZIEPHBIM

r) MOTEHIHAJIONPEAeSTIOIHM

8. HauGosee >()PEKTUBHBIM KOArYJIUPYIOUIUM 3JIEKTPOJIUTOM [JIs 30Jis1, TOJYYEHHOIO B PE3YJbTATE
peakuun 2H3AsO; + 3H28(I/I36) = As,S3 +6H,0,

SABJIACTCA

a) AlCl;
6) CaCl,
B) KCI

F) K3PO4

9. SnmpoM Mulesibl, oOpasyroleiics mpu B3auMoJeHcTBUU pacTtBopa xyopuna meau (ll) ¢ u3dbITKOM
cynbhuaa KaJvs, IBISETCS:

a) Cu(OH),
6) CuCl;
B) CuS

r) KjS
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10. MeTop! NOTY4YEeHUs AUCTIEPCHBIX CUCTEM, OCHOBAaHHbIE Ha 00BEIMHEHUH O0Jiee MEJIKUX YacTHIl B 6osee
KpYIIHBIE, Ha3bIBAIOTCA:

a) JUCHEPrupOBaHUEM
0) KOHJICHCAIITMOHHBIMHU
B) THJIPOIUHAMUYCCKHUMHU
') MeNTU3AIMOHHBIMH
Tect 2

1.K AUCIICPCHBIM CUCTCMaM THIIA I'a30BbIC SMYJILCUU, IICHBI OTHOCUTCS .

a) ra3upoBaHHAs BOJA U TICHA
0) Tenb 1 30J1b

B) JBIM U TyMaH

I') MOJIOKO U CMETaHa

2.YacTuniamu, BBI3BIBAIOIIMMHU KOATYJISAILUIO 30J15, TOJYYCHHOTO THIPOJIU30M XJIOpHIA aTFOMHHUS
(1), sBnstroTCSI:

a) KaTHOHBI

0) aHUOHBI

B) KATHOH-PAIUKAJIbI

I') HEUTpaJIbHBIC MOJICKYJIbI

3.IloTenuanonpenensomyM HOHOM B CHCTeMe, oOpasyromieiicst coryacHo ypaBHeHHIO KoCrO4(m36.) +
BaCl, — BaCrO, + 2KCI sasnsrores:

a) Ba**
6) CI
B) K

r) CrOs

4, CaMOHpOI/BBOHLHHﬁ IponecC BbIpaBHUBAHHUA KOHUOCHTPALIUHA MOJICKYJI, HOHOB HUJIM KOJUIOMAHBIX YaCTHUI]
o BJIMAHHUEM HUX TCIJIOBOI'O IBHXXCHHA HA3bIBACTCA:

a) nuddy3uei
0) 3JEKTPOIU3OM

B) DJICKTPOIUCCOITMAIIACH
I') 3JEKTPOOCMOCOM

5.Komnouanas yactuna (rpanyia), 00pasyromascs COrjJacHO YPaBHEHUIO PEaKIIUU
CaCl; + HySO4(u36.) =CaS0,4+ 2HCI umeet 3apsin:

a) OTpHULIATENIbHBIN

0) Y4acTUYHO OTPHUIATEIBHBIN
B) MOJIOXKUTENIbHBIN

I') HyJeBOU

6.9 deKTUBHBIMH CTaOMIN3aTOPaAMH JUCIIEPCHBIX CUCTEM SIBJISIIOTCSL:
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a) I1AB

0) MHUHEpaJIbHBIC KUCIOTHI

B) HEOPTAHUYECKUE COJIU

I') HEOpraHHMYECKHE OCHOBAHHUS

7. Hon 3apsA, KOTOpPOIro COBHAAACT IO 3HAKY C 3apsaoM IMPOTHBOMOHA MHIICIIIIBL JII/IO(1)06HOFO 30JI4,
Ha3bIBACTCA:

a) KOaryJIMpyOIuM

0) AMCTIepCUOHHBIM

B) S,ZIEPHBIM

) MOTEHIHAIONPENLIISIONINM

8. Hawubonee 3deKTHBHBIM KOATYIUPYIOMIAM DIICKTPOJIUTOM JIsl 30Jis1, MOJIYYCHHOTO B pE3yJbTaTe
peakuuu 2Na28i03(mﬁ,) + 2HCI = H,SiO3 +2NaCl,

SABJIACTCA

a) Fe®'
6) Zn*
B) K

r) Cu*

9. SAnpom munemisl, oOpasyromencs npyu B3auMOACHCTBUU pacTBopa xjopuaa sxkene3a (III) ¢ n3dwITKOM
poJlaHua Kajus, IBJSIETCSL:

a) KSCN
6) FeCls
B) Fe(SCN)3
r) KCI

10. MeTtoapl MOJIYUYCHUA JUCIICPCHBIX CUCTCM, OCHOBAHHBIC Ha ,Z[pO6J'IeHI/II/I KPYIIHBIX KYCKOB OO arperaroB
KOJUIOWAHBIX pasMEpPOB, HA3bIBAKOTCA:

a) AUCIeprauuoHHbIe
0) KOHJICHCAIIMOHHBIMU
B) THAPOAMHAMUYCCKUMHU
I') MEeNTU3aIMOHHBIMU

Tect 3
1.K aucnepcHbIM cUCTEMaM THUIA JIMO30M OTHOCUTCS:

a) 1Mo(oOHBIE KOIIONUIHBIE PACTBOPEI
0) TymaH u obnaka

B) CYCHEH3UU

I') MOJIOKO M CMETaHa

2.YacTuiamu, BeI3BIBAIOIIMMHI KOATyJISIIUIO 307151, mojydeHHoro ganHoi peakuueit FeCla+ (NH4),S(136.) =
Fe,S3 + 6NH,Cl aBnsrorcs:
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a) KaTHOHBI

0) aHUOHBI

B) KATHOH-PAIUKAJIbI

') HEUTpaJbHBIC MOJIEKYIIBI

3.KoarymupyonmM HOHOM B CHCTeMe, oOpasyromieicsi corimacHo ypaBHeHHI0O HySO4(u36.) + BaCl, —
BaSO, + 2HCI, aBisrores:

a) Ba*
6) CT
B) H'
r) SO~

4. SlpneHue mepeHOca YACTUL, IUCTIEPCHON (a3bl MOA JeMCTBUEM BHEUIHETO SJICKTPUYECKOTO IOJI,
Ha3bIBACTCS:

a) muddysueit

0) snexTpodopes

B) JIEKTPOMCCOLMALIAEN

T') 9JIEKTPOOCMOCOM

S.MI/H_IGJ'IJ'Ia, HaxXoOAmuecsa B H303JICKTPUICCKOM COCTOSIHHUU UMECT 3aps:

a) BBICOKHMH OTpHUIIATEIHHBIN
0) 4aCTUYHO OTPHILIATEIBbHBIN
B) TIOJIOKUTEIIbHBII

I') HyJIeBOI

6HpI/I PAaCTBOPCHUHN B BOAC IMMOBEPXHOCTHO-AKTUBHOI'O BEUICCTBA, BEJIMYMHA ITIOBEPXHOCTHOT'O HATAXKCHUSA:

a) YBEITMIMBACTCS
0) cHavyaJyia yBEJIMYMBAETCS, 3aTEM YMEHBILACTCS
B) HE U3MEHSETCS
I) YMEHbIIAETCHA

7. HWombl, azacopOupyrommecss Ha KPUCTALIMYECKOW TMOBEPXHOCTH U CIIOCOOHBIE JOCTPAaWBATh
KPUCTATIMYECKYIO PELIETKY, U JAl0T TPYIHOPACTBOPUMOE COECIMHEHHE C MOHAMMU, Ha3bIBAIOT MPABUIIOM:

a) llynpue — Fapau B) CMOITyXOBCKOTO

0) [lanetra — dasHca r) TpayoOe
8. Hanucatpb dopmysy MuLesuisl 305151 kKapOoHaTa 6apusi, CTaOMIM3UPOBAHHOTO XJIOPUIOM Oapusi:

BaCly,s. + Na,CO3 = 2NaCl + BaCOg3 50

Ba** + 2CI'+ 2Na" + CO;” = 2Na" + 2CI" + BaCO;

Ba®* + CO;” = BaCO;

{m[BaCO;]nBa?*2(n-x)CI'}***2xCI'T.k. MuneIIasapshkeHa “+ 3HaquT OHA GyIeT ABUraThes K KaTomy(-)

9. Mecto pa3pbiBa IpH NMEPEMEIICHUH TBEPIOH U KUAKON (a3 OTHOCUTEILHO APYT IPYyra Ha3bIBACTCS:
a) aJICOPOIIMOHHBIM CII0EM

0) MITIOCKOCTBIO CKOJIbKEHUS
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B) mudPy3HBIM cl10eM
I') FpaHyJou

10. DneKTPOKMHETHYECKUI TTOTEHIIMAN Ha IMJIOCKOCTH CKOJIBKEHUS, Ha3bIBACTCA:

a) TEPMOJMHAMUYECKHIM MOTCHIINATIOM
0) MoTeHIIa OCeIaHUs

B) 13€Ta-NMOTEHIHATIOM

I') MOTCHIIMA TCUYCHUS

Tect 4
DJIeKTPONPOBOIHbIE CBOIICTBA JUCIEPCHBIX CHCTEM

1. 3onb Agl nonyuen Bzaumoneiicreuem AGNOz u Kl ipu n36eitke K.
Kakoit noH OyeT moTeHIano0npeae s oM ?

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

2. KakoBbl BO3MOKHBIE IPUYMHBI BO3HUKHOBeHUS J]DC Ha MOBEPXHOCTH YaCTHI] THAPO30JsS KPEMHE3EMA B
BoziE?

1) ancop6uus HOHOB CTAOMIM3ATOPA;

2) MOHHM3a1HUs TOBEPXHOCTHOTO CIIOS;

3) mocTpanBaHHe KPUCTAIMYECKOH PEIIeTKH MOHAMM U3 PACTBOPA.

3. Ilpu monydeHun 5MyJbcHil THma "Maciao B Boae" B KadecTBE CTAOMIM3aTOPOB MCIIONL30BAHEI
TUAPOXJIOPHU AoJeiaMMoHus . KakoB 3HaKk 3apsijia Kamneib?
1) MONOKUTENBHBIN; 2) OTpULIATEILHBIN; 3) HET 3apsa.

4. K xakoMy 3J1€KTpoy OyayT IEPEMEIATLCS MAKPOMOJIEKYJIBI O€JIKa B KUCIION cpeze?
1) k kaTtony; 2) K aHoy; 3) HE OYAyT NMepeMenmaThCs.

5. T'uaposons cynbhuaa mpimbsaka (I11) monyden nmpomyckanueM M30BITKA CEPOBOJOPOIA YEPE3 PACTBOP
MBIIIBSKOBUCTON KUCIIOTHI:
2 H,AsO5; + 3 H,S = As,S; + 6 H,O
3apsia yactun OyaeT
A) nonoxuTensHEIH (BenencTBre aacopoiuu noos HY);
B) otpunatenbHblii (BeaeacTeue aacopoimu woroB H SY);
B) zapsan orcyrctByer

7. Tunposous xsnopua xenesa (II1) nonyden ruaponuzom FeClsnpu kurnstuenun pactsopa:
FeCl; + 3 H,O = Fe(OH);| + 3 HCI
B pesynbraTte 00pasyercs Muiiesia, CTpOCHUE KOTOPOH MOKHO Bbipas3uTh (opmyioit {m[Fe(OH)s] nFeO+
(n-x)CI'} xCI’
VYKaXuTe COCTaBIISIIOIINE YACTH MULIEILIIBL:

1) sapo Munens!

2) NOTEeHIMAIONPE/IENAIONINE HOHBI

3) HpPOTHBOMOHBI OT YACTHIIBI 10 FPAHUIBI CKOJIBKEHHS

4) nporusouonsl gupdysHoit yactu JIC.
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a) m[Fe(OH)3];6) xCI'; B) (n-X)CIT) nFeO"

8. 'mapo30ip noauaa cepedpa MoTydeH Mo PeaKIUm:
AgNOs+ KI = Agl + KNO3 B npucyrctBun n3ositka AGNO3. dopmyrna MULEIIIBI 30515
UMeeT BH!

1) {m[Agl] nAg+(n - X)NOs"} xNOs"
2) {m[Agl] nI" (n - X)K+} xK+
3)  {m[Agl] n NOs"(n - X)Ag+ }XAg+ YKakuTe IIpaBUIbHBINA OTBET.
4
9. Yto Ha)3I>IBa}0T TPaHULICH CKOJBKEHUS MPH DJICKTPOKUHETUUECKHUX SBICHUSIX?
1) rpanumy Mexay aacopOUHOHHBIM M AU((PY3UOHHBIM CIOSIMH IIPOTH- BOHOHOB;
2) rpaHuily, o KOTOpoii mpoxoauT pasphis JIC IIpH TENI0BOM JBUKEHUHU YaCTHIL;
3) rpanuy, no koTopoii mpoxoaut paspsis JJIC Npy HAJT0KEHUU BHELIHETO 3IEKTPHUIECKOTO MOJIS;
4) rpanuny paszuena has.

10. Yto Takoe 1) anexrpodopes;2) 31eKTpoocMoc;
3) moTeHIMAaN ceAMMEHTAINH; 4) TTOTCHITUAT TCUCHUS ?

a) TeYeHHE KUAKOCTU B KalWJUIAPE MO IEHCTBUEM DIIEKTPUUECKOTO IMOJIS;

0) BozHukHOBeHue DJ1C npu ocelaHuy 9acTull;

B) JIBIDKEHUE YACTUI] IUCIIEPCHOM (a3bl MO JeHCTBUEM DIIEKTPUUECKOTO MOJIA.

r) Bo3HuKHOBeHHe DJIC mpH TeUEHUH KUIKOCTH Yepe3 KaAMUUISIPHO- TOPUCTOE TEJIO.
Tect 5

Cmpoenue /I13C

1.Kak pacnonaratorcsi B pOCTpaHCTBE IPOTUBOMOHBI 0 Teopuu Lltepna?

1) paccesHBI B MPOCTPAHCTBE HA HEKOTOPOM PACCTOSIHMM OT TPaHHIBI pasjiena (a3, obpasys
T Qy3HBIN CIIOH;
2) pacrono;keHsl BOIM3H FPaHULBI pasziena (a3, 00pasys IIOCKUI KOHIEHCaTOop;

3) "acTh MPOTMBOMOHOB HAXOAUTCS BOJIM3M IPaHUIBI pasziena (a3, 00pasys aacopOLMOHHbIN CIIOH,
9acTh paccestHa B MpocTpaHcTBe, 00pa3ys nudy3HbIH ClI0i MPOTUBONOHOB.

2.Yemy paBHa 3¢ dexTrBHas TONIMHA AUPPY3MOHHOTO CI10sI?

1.paccTostHMIO, HA KOTOPOM NMOTEHIHANI AU (HY3MOHHOTO CIIOS CHIXKAETCS JI0 HYJIS;
2.PaccTosiHuIO, Ha KOTOPOM MOTeHIMaN AU} Yy3HOHHOTO CII0Si CHUXKAETCS B € pas;
3.PaccrosiHuto, Ha KOTOPOM MOTEHIMAN AUPPY3HOHHOTO CIIOSI CHUYKAETCs B 2 pasa;
4.PaccTosiHUIO, Ha KOTOPOM MOTEHIMA AU (HYy3MOHHOTO CIIOSI OCTAETCS IOCTOSHHBIM.

3.Kakoii moTeHIman Ha3bIBaIOT JIEKTPOKUHETUIECKUM ?

1) norennman Ha rpanuie pasaena das;

2) moTeHLMA HA TPAHMIIE CKOJIBKEHMS;

3) noreHman Ha rpaHuUIE aACOPOIMOHHOTO U UM (Py3HOHHOTO CIIOEB;

4) norenuman JDC Ha paccTOSHUU OT TPaHULBI pasfena (a3, paBHOM >(P(EKTUBHON TOJIIMHE
muddysnoit wactu JI9C.
4. Kakoil U3 mnepeyuciIeHHbIX HOHOB oO0iajzaeT Haubonbliel crnocodHocThio cxumarhk JI9C B 3o0me

22



cynbuaa cypbmsr (I1I) Sh,S3, crabuan3oBaHHOM HUTPATOM CYPHMBI?
1) Ca®* ; 2) CI'; 3) SO ; 4) Na'.
5.Ilouemy npu Bo3pacTaHUM pagnuyca HOHOB, UMEIOIIUX OJIMHAKOBBIN 3apsi, ycuinBaercs cxatue JJ9C?
1.13-3a2 yMEHBIICHUS THAPATALIUA HOHOB,;
2.13-3a BO3pacTaHus AUMOJIBHOIO MOMEHTA HOHA;
3.13-32 yBEJIIMYCHHUS aICOPOIIMH NOHA;
4.13-3a yBEJIMUYCHUS KPUCTATIOXUMHUYECKOI0 pajinyca HoHa
6.1Ipu kakux yciaoBusx Bo3MoxHa cTpykrypa JI9C mo I'enpMrosnbiry?
5) npu BBICOKO# KOHIEHTpaLUH HHAU(PEPEHTHOTO SIEKTPOINTA;
6) 6e3 106aBOK BIIEKTPONIHTA;
7) He BO3MOKHA, HU TIPU KAKHX YCIOBHAX
7.B yem cocrosT Henoctatku Teopuun auddysnoro IIC I'yu-Yenmena ?
A) He yuuThIBaeT BIAUSHHME 3aps1a IPOTHBOUOHOB MHAU(D(PEPEHTHBIX 31eKTPoIUTOB Ha JIDC;
b) He MoxeT OOBSCHUTH pa3NIWYHOE BIUSHUE HAa DIEKTPOKHMHETUYECKUH TMOTEHIHal HOHOB
OJIMHAKOBOTO 3apsi/ia, pa3InyaroIIuXcs 0 pa3mMepy;
B) ne o6wsacHseT aBNeHME Nepe3apaaKy 3071ei
Bribepute npaBuibHbIil oTBeT:1) A b; 2) AuB; 3) buB.

8.  1.Ilorenuman rpaHuIbl pazaena ¢as - 37O ...
2.Ilorenuman auddy3HOro cios - 310 ...
3.2NEeKTPOKMHETUUECKUN TOTEHIHAI - 3TO ...
4 M3031eKTpuyecKkas TouKa - 3710 ...
A)noTeHIaN, BO3SHUKAIOIINI Ha TPAHUIIE CKOJIBKEHHUS;
b) norennuman, BO3HUKAIOMIKN Ha TpaHUIIe JUCTIEPCHOM (a3bl U AUCTIEPCUOHHOM Cpebl;
B)noreHnuan, BOZHUKAOIINIA HA TPAHUIIE aICOPOIIMOHHOTO U TU((Y3HBIX CIIOEB;
') Hu4ero U3 nepevncIeHHOro

Brei6epurte npaBuibHbIi oTBeT: 1) 1A, 2b. 3I'. 4/1; 2) 1B, 2B, 3A, 41'; 3) 1I', 21, 3B, 4A.

9.Kakue (hakTophl BIUSIOT Ha pacrpe/ieiieHue TPOTUBOMOHOB B IUCIICPCUOHHOM cpelie BOJIM3H 3apsKeHHOU
MIOBEPXHOCTH 110 TEOPHUH:

A) I'enbmroneua; b) I'yu-Uenmena; B) [ltepHa

5) snexTpocTaTHUecKye CUIIBI;

6) sieKkTpocTaTHUECKHE CHIIBI U TEMIOBOE JIBHKEHUE HOHOB;

7) TemnoBoe JBUKEHHE HOHOB, 3JIEKTPOCTATHYECKUE CUJIBI M aJCOPOLMOHHBIE (HEKYJIOHOBCKHE)

CHJIBI
Bribepute npaBuibHbIi 0TBeT:1) A2, B3, B1; 2) Al, b2, B3; 3) A3, b2, Bl.

10.Hactus! ruapo3ons AgJ UMeroT MoBepXHOCTHBIN noteHuuan GO0= 27 mB. Uemy paBeH noteHuuan ¢ Ha
PacCTOSIHUU OT MOBEPXHOCTU YaCTULbI paBHOM 3¢ (deKTUBHOMN TomuHe Auddy3Hoit yactu [1IC?
1) 20 mB; 2) 10 MB; 3) 9 MB; 4) 2,7 MB

Tect 6
Bauanue snexmponumos na /[3C
1.Kakoii 37eKTpoauT Ha3bIBatoT HHAN(PEepeHTHBIM?

1.01MH U3 HOHOB KOTOPOT'O CIIOCOOEH JA0CTpanuBaTh KPUCTANIMUECKYIO PEILIETKY arperara MULEIIbL;
2.He cofieprKalui HOHOB, CIIOCOOHBIX JOCTPAauBaTh KPUCTAIUIMUECKYIO PEIIETKY arperata MULEIUIbI
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Y U3MEHSATh OBEPXHOCTHBIN noteHnuan @0,
3.He copeprkanmii HOHOB, o0paszyromux nud¢y3ayto gacts JIIC.

2.Kako# 31eKTpoIuT Ha3bIBatOT HeMHAU((HEepeHTHBIM?
1.coneprkammuii HOHBI, CIIOCOOHBIE TOCTPANBATh KPUCTAIIMYECKYIO PEIIETKY arperata MUIEIUIbL;
2.conepikauii HOHBI , OJTHOMMEHHBIE C TPOTHBOMOHAMHU MULICIUIBL;
3.He conepiKalnii HOHBI, CIIOCOOHBIE TOCTPANBATh KPUCTAILUIMYECKYIO PEILICTKY arperara MUIEIUIbL;
4.He cofep KAl HOHBI, BXOASIINX B MHUIIEIUTY 30JI5.

3. Kakoii u3 noHoB o0sagaeT Hanboubmei cnocoorocTrio cxxumaTh JI9C B 301me MNnO,, cTrabuin3oBaHHBIM
KMHO4 ? .
1) Ba** 2) CI'; 3) SO4%; 4) K*

4.Kakoil u3 nepeurciaeHHbIX HOHOB 00JalaeT HauMeHbllel crocoOHocTeio cxkumath J[OC B 301me AgJ,

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

5.Kako# u3 2JIeKTPOTUTOB MOXKET BBI3BATH Mepe3apsAaKy 301 moiaubdaara xenesa (I11), crabunmzoBanHoro
xnopuaom xenesa (1)?
1) xnopun Hatpus; 2) xynopua kanblus; 3) docdat Hatpus; 4) Hutpart xenesa (11I).

6.Kaxkoii 13 2JIEKTPOIMTOB MOKET BBI3BATH IOJIHYIO TTepe3apsaKy 301 ShyS;, cTabuIM30BaHHOTO XJIOPHIOM
cypsMmbl (111)?
1) xnopun Hatpus; 2) cyabdar kanus; 3) hocdart Hatpus; 4) cyabpu HATPHS.

7HpI/I BBCACHHUHU B ITIOJOXHTCIBHO 3ap51)i(eHHBII>'I 30JIb SKBUMOJISIPHBIX KOJIMYCCTB T'aJIOTCHUJOB KaJlud B
KaKOM ITOPAAKE MOXHO PpacCIiOJIOXKUTb 3THU COJIM 110 BBI3BAHHOMY MMHU CHUXKCHHIO BeJ'II/ILII/IHBIZ-HOTeHI_II/IaJ'Ia

4acTuUl] 30715
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KCl; 4)KI<KCI<KBr.

8.Kakoil n3 nepeurcieHHbIX ()aKTOPOB HE MPUBOAUT K U3MEHEHHIO Z-TIOTEHLIMAIIA 30JI5:
1. cHIKeHHEe KOHIEHTPAauH HHAN(PPEPEHTHOTO FIMEKTPOIUTA (HOHHOM CHIIBI pACTBOPA);
2. NOBBIILIEHHE KOHIIEHTPALUHU TUCIIEPCHOMN (a3bl;

3. 3aMeHa 4acTu BOJIHOM (pa3bl Ha OPraHUYECKYIO (CIUPT, all€TOH).

9.Kax wusmensiercss s¢pdextuBHas TonumHa AuddysHoi vactu JIOC mnpu yBenMYEHUM KOHLEHTpaLuu
uHU(DHEPEeHTHOTO AIEKTPOINUTA B 00beMe BOAHOM (a3l (MOBBIIIEHUN HOHHOM CUJIbI)?
1) Bo3pacTaet; 2) He MeHSIeTCs; 3) YMEHbIIAETCS.

10.Kakoe geiictBue okasbiBatoT Ha JJOC unnuddepeHTHbIe 2IeKTPOTUTHI?
1 .noBBIMIAIOTZ-TTOTEHITHA,;
2.He U3MEHSIOT Z-TIOTEHIUAIT,
3.yBEIUYMBAIOT MMOTEHIIMAJ TPAHULIBI pa3/ena;
4.CHMXKAIOT Z-TTOTEHIHAI
Tect Ne7

ArperaTuBHasi yCTOHYNBOCTD.
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JIno¢ooHbIE 1 JINOPUIbHBIE CHCTEMbI

1. Jlatekc - 3T0

1) nByx(asHas 1ByXKOMIIOHEHTHAS CHCTEMA-MCIIEPCHUS TIOJIMMEPA B BOJIE;

2) nByx(a3Has TPeXKOMIOHEHTHAas CHUCTeMa-AMCIepcUs IoJUMMepa B BOJE, CTaOUIM30BaHHAs
MMOBEPXHOCTHO-aKTHBHBIM BEIIECTBOM (3MYJIBraTOPOM);

3) oanodasHas cucTeMa - pacTBOpP HOJIMMEPA B BOJIHOI cpefie, cofiepikaleil SMyJIbraTop
2. JInopoOHBIE KOIIOMIHBIE CHCTEMBI IIPHHIUIIUAIBHO arPEraTHBHO HEYCTOWYMBBI, IOTOMY YTO

l) 00J1a1ar0T N30BITKOM CBOOOHON SHEPTHH;

2) XapaKkTepu3ylOTCs BBICOKMM MOJEKY/JIADHBIM CPOJICTBOM MEXKIYy JHUCIEpCHOH (a3oil u
JMCTIEPCUOHHOM Cpeaoi;

3) 06pa3y10Tc51 B pE3yJIbTAaTC CaAaMOIIPOU3BOJIbBHOTO JUCTICPIUPOBAHUA.

3. JInoduibHbIE KOJUIOUIHBIE CUCTEMBI IPHHIMIMAILHO arPETATHBHO YCTOMYHBBI, TOTOMY YTO

1) oGpasyroTcs B pe3ysbTaTe CaMOIIPOM3BOILHOTO JUCIEPTUPOBAHUS M XapaKTEPU3YIOTCS BHICOKHM
MOJIEKYJISIPHBIM CPOJICTBOM MEXKAY JUCTIEPCHON (a30il M AMCTIEPCHOHHON Cpeon;

2) 061a1a10T U30BITKOM CBOOOIHOM SHEPTUN;

3) uMeroT npejieIbHO BHICOKYIO AUCIIEPCHOCT.

Daxkmopwl azpe2amueHoll yCmou4ueoCmu

4, Ha mNOBEpXHOCTH YAaCTHI[ JUCHEPCHON (as3hl MOJUCTHPOJILHOIO JIATEKCA WMEETCS Pa3speKeHHBIN
ancopoumonnbiii cnorr [IAB - maypara xammsa (MSCOOK). ArperaTwBHas yCTOMYMBOCTH JIaTeKca
00ycIIOBNICHA IEHCTBHEM

1) MoHHO-311eKTPOCTATHYECKOTO (PAKTOPA YCTOHUMBOCTH;

2) ruapaTaloHHOro ($hakTopa;

3) cTpyKTypHO-MeXaHH4YECKOro (hakTopa.

5. Ha noBepXHOCTH YaCTHIl AUCTIEPCHOM (asbl aTeKca Conojaumepa OyrajrueHa i METAKPUIOBON KUCIOTBI
CH3
I
~CH2-CH=CH-CH2-CH2- C -
I
C=0
I
OH
uMeeTcs aJcopOIMOHHbI ot Mosekyn HenoHorennoro ITAB RO(CH,CH,0).H ,rme (I=Cyg - Cis).
JucnepcuoHHas cpega HMMEET UIEJIOYHYI0 pEakluio. ArperaTMBHas YCTOMYMBOCTH TaKOro JIaTeKca
o0ycIoBJIeHA JCHCTBUSIMMU:
1) MoHHO-311EKTPOCTaTHYECKOTO (PAKTOPA YCTOHUMBOCTH;
2) HedJIEKTPOCTATHIECKMMH (PaKTOPaMHU;

3) COBOKYIHBIM JCHCTBMEM HOHHO-3JIEKTPOCTATHYECKOIO M HE3JIEKTPOCTATHIECKHX (haKTOPOB.

6. Ot Kakux (PaKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH OBICTPOi koarynsun K
1) oT TemmepaTyphl 1 BA3KOCTH CpPEIbI;
2) OT TeMIEpaTyphl U BPEMEHH KOAryJISLIHK;
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3) OT BPEMCHH KOarysiiuu U KOHOCHTpAalu 4YaCTHII.

7.Kosddunrent 3ameayieHns MU KOAryJIsSIUA MOKa3bIBACT:
1) BO CKOJIBKO pa3 KOHCTaHTa CKOPOCTH MEIJICHHOM Koarymsiuu K, MeHbIe, 4yeM KOHCTaHTa
ckopocTH ObicTpoi koaryssiuuu Kg;
2) Bo ckoibko pa3 Kg Menbine K,;
3) Bo ckoibko pa3 Ky, 60mbme Kg,

8 .KakoBa npupoja cui OTTaJIKUBaHUS MEXY YaCTUIIAMH, KOTOpBIe paccMaTpuBaroTcs B Teopun [JJIDO?
1) MonexynspHasi;
2) 3IEKTPOCTATHYECKAS;
3) a;IcopOIMOHHO-COTbBATHAS.

9. KakoBa npupo/ia CHJI IPUTSHKEHHST MEX Ty YacTuIiaMu corsacHo teopun 1JIDOO?
1) snexTpocTaTHUECKHE CUIIBI;
2) MOJIEKYJISPHBIE CHIIBL
3) cTpykTypHO-MeXaHUUYeCKHil Gaphbep.

Tect Ne8

1.Ilox neficTBMEM KaKKX CUJI IPOMCXOAMUT B3aUMHOE MPUTSKEHUE YACTHLL ITPH KOATYJISIUU?
1) snektpocTaTuyecKux;
2) BaH-1EP-BAAIbCOBBIX (MEKMOJIEKYIAPHBIX);
3) nJeKTPOCTATHYECKHX U BaH-[€P-BaalbCOBbIX.

2.Kakue cocTaBIsIONINe pacKJIMHUBAIONIETO JaBieHus: paccmaTpuBaet teopus JJIDO?
1) 3NIEKTPOCTATUYECKYIO U CTPYKTYPHO-MEXaHHUYECKYIO;

2) MOJIEKYJISIPHYIO M aJICOPOLIMOHHO-COIbBATHYIO;

3) 3IEKTPOCTATHUECKYIO U MOJEKYIISIPHYIO.

3.Ilpu moBelIeHUH KoJuuecTBa azcopOupoBaHHOro [IAB Ha mOBepXHOCTHM YacCTHII JaTeKCa MPOUCXOIMT
rHIPOGUITA3ANNS TIOBEPXHOCTH MOJIMMEPa. DTO MPHUBOIUT

1) k yBenu4yeHuto KoHCTaHTHI ['amakepa A*, CHIDKCHHIO arperaTiBHON YCTOMYHBOCTH, YBEITHYCHUIO
[1BK;

2) He u3MeHseT KoHcTaHTy ['amakepa A*, He BIHSET Ha arperaTUBHYIO YCTOWYUBOCTh CUCTEMBI ;

3) K CHIDKCHHMIO KOHCTaHThl ['amakepa A¥*, TMOBBIIICHHIO arperaTUBHON YCTOWYHMBOCTH,

yBennyenuto 11bK.

4.PackiMHUBAOIIEE JaBICHUE, BO3HUKAIOINIEE B TOHKOW IICHKE KUIKON CPeIbl MEXIY COMMKAIOMIUMUCS
MTOBEPXHOCTSAMM, MOXKHO OIIPEAEIIUTH KaK:

1.Bceraa MoyIoKUTEIbHBIA N30BITOK JaBICHUS B IJICHKE TI0 CPABHEHHIO C JaBJICHUEM B 00beMe CpeIbl;

2.130bITOYHOE J1aBIIEHHWE, KOTOPOE HAA0 MPWIOKHUTH K IUIEHKE, 4TOObI €€ TOJIIMHA OCTaBajlaCh
IIOCTOSIHHOM;

3./1aBJIeHHE, KOTOPOE BO3HUKAET MPU MEPEKPHIBAHUM I'PAHUYHBIX CIOEB KUJIKOCTH, IPUMBIKAIOIIUX K
Ka)X10¥ MOBEPXHOCTH U UMEIOIMX aHOMAJIBbHYIO CTPYKTYPY U CBOMCTBA

VYKaxxure HeBEpHOE YTBEPKICHUE.

5.Cnoxnas koHctanta ['amakepa A* ompenensercs BoipakeHrneM A*=Ag+A;- 2A0l(mazmexce 0 u 1
OTHOCSITCSL COOTBETCTBEHHO K Cpelle W TBepIoH (ha3e), COrsiacHO KOTOPOMY JUIsl YMEHBIIECHUS SHEPTUU
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B3aMMHOT0 MPUTSHKEHUS YaCTHIl TUAPO30JIs U MOBBIILIECHUS €r0 arperaTMBHON YCTOMYMBOCTH HEOOXOAMMO
OCYIIECTBUTH (HApUMep, 3a cueT agcoporuu [TAB)
1.ruapodoOu3zaiuio MOBEPXHOCTH YaCTHII;
2.ruipohUIH3AIHIO TOBEPXHOCTH YACTHIL;
3.oneo(nIM3anuIo MOBEPXHOCTH YaCTHUI]
VYKakuTe NpaBUIILHBIN OTBET.

6.ITopor O6bICTPOI KOATYIISIITUY - 3TO KOHIeHTpaius dnekTpoiuta (C,,), mpu KOTOpOit
1.cKkOpOCTh KOarynsauuu nepecraet 3aBUceThb 0T Cyy;
2.MOTEHIMANBHBIA Oaphep OTTAIKUBAHUS CTAHOBHUTCS PAaBHBIM HYJI0 U BCE CTOJKHOBEHHSA
cTaHOBATCA d(PPEKTUBHBIMY;
3.cipaBe/ MBI 00a YTBEPKICHUS.

7.11opor koaryiasiiuy - 3TO HAaMMEHbIIAas KOHIEHTPALMS 3JIEKTPOIUTA, IPU KOTOPOU

1.cTaHOBUTCSI BO3MOXKHOM KOArynisuus, T.K. MOTEHUHUAIbHBIH Oapbep OTTAJIKUBAHHUS CTAaHOBUTCS
MEHBIIIE YHEPTUH TEIJIOBOTO JABUKECHUS;

2.BC€ CTOJIKHOBEHHSI YaCTUL CTAHOBSTCA 3 (HEKTUBHBIMU;

3.crpaBesIuBbI 00a YTBEPKACHHUS.

8. Teopernueckoe ob6ocHoBanue npasmia lllynsue-Tapau, Berekaromee u3 teopuu J1JIPO, BepaxkaeTcs
ypaBHEHHUEM, COTJIACHO KOTOPOMY:

1) nopor GbICTPOi KOArynsluM M3MEHSETCS HPSIMO IIPOIOPIMOHAILHO INECTON CTENEHH 3apsjaa
KOaryJIupymoIlero noHa;

2) mopor OBICTPOM KOAryJlsMK HM3MEHSAETCS OOpaTHO IIPONOPIMOHANBHO YETBEPTOH CTENEHH
3apsyia KoaryJupyromiero MoHa;3) Mmopor OBICTPONM KOATyJNSIMH HU3MEHSETCS OOpaTHO MPOIMOPIMOHAIBEHO
HIECTOM CTENEeHH 3apsia KOaryJIUpyOLIEro noHa.

9.. Jlatexc crabunuzoBaH oneatoM Kanus. Benuunna I1BK Oyzner HanmMeHbIIel pu KOaryssiuu jaTekca
AIEKTPOJIATOM:

KNOs3;

Ks[Fe(CN)g].

10.B otpuniatenbHO 3apsOKEHHBIN 30J1b BBEJEH MHAU(DPEPEHTHBINA 3JEKTPOJIUT, UMEIONTUN OTHO3APSTHBIN
katuoH. Haiineno, uro I1BK paBen 640 mmonw/n. Yemy momkeH ObiTh paBeH I[IBK mist nByx3apsiHOro
KaTHOHA, €CIIU CUUTATh, YTO 30JIb CTAOMIIM30BAaH TOJIKO 32 CUET MOHHO-AJIEKTPOCTATUYECKOro (akTopa u
OTCYTCTBYET HEUTpaIH3aIMOHHBIHN 3 ekt Koarysun?

1) 64 MmmomB/1

2)10 momnb/n

3)1 mMmouB/II.

Tect Ne9

Cmpyxmypuo-mexanuuecxue, MOJIEKYIAPHO-KUHemuuecKue u onmuy4yeckKue ceoiicmea
KOJLIOUOHBIX cUCEM

1. B kakux eMHULAX U3MEPSETCH BA3ZKOCTH B cucteme CHU?
1) Iya3ax;
2) [Mackanb cexyHaax;
3) [Nackamsx
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2.11pn naMUHApPHOM T€UEHUHU HbIOTOHOBCKUX JKUJKOCTEH BSI3KOCTh!

1) pacTeT NpsiMO MPOMOPLHUOHAIBHO NPUIOKEHHOMY HAIIPSIKEHUIO CIIBUTA;
2) HE 3aBUCHT OT HalpsKEHUs CIIBUTA;
3) OCTaeTCs MOCTOSTHHOM B 00J1aCTH OYEHb MaJIbIX HANIPSDKEHH CABHTA.

3.KakoB MexaHu3M OpOyHOBCKOT'O IBHKEHHUS YacTUIL B JUCIIEPCUOHHOM cpefie?
l.9acTuIbl ABUXKYTCS B TPABUTALIMIOHHOM I10JIE;
2.4aCTUIIbl CTAIKUBAOTCS MEX]Ly COOOH U MEepPEeAat0T UMITYJIbC B IPOM3BOILHOM HAIlPaBJICHUU;
3.MOJIEKYJIbl Cpe/ibl CTAJIKUBAIOTCS ¢ YaCTHLIAMU U NIEPEJat0T UM UMITYJIbC.

4.1Ipu Kakux pa3Mepax yacTHI] HaOII01aeTcss OPOYHOBCKOE JIBHKEHHUE?
1) <100 um
2) <1 MKM
3) <10 mxMm

5.Mepoit ”HTEHCUBHOCTH OPOYHOBCKOTO JABUKCHUS KOJUIOUHBIX YaCTHI] SIBJISICTCS
l.cymMMa Bcex CMEIIEHUI YaCTHUIIbI 10 BCEM HAIIPABIICHUSAM 3a €AMHUIY BPEMEHU;
2.cpenHee apuMeTHUYECKOE 3HAUECHHE KBAJpaTOB CMEIIEHWH YacTUIIBI MO BCEM HAIpaBJICHUSM 3a
€UHUIlY BPEMEHH;
3.cpeHee KBaApaTUYHOE 3HAYCHUE MTPOCKIMI CMEIIEHHS YaCTUIbI B ONIPE/ICTIEHHOM HAPaBJICHUH.

6.Kakoe u3 onTuuecKkux ABJICHUNA HEBO3MOYKHO B KOJUTOMTHO-AUCIIEPCHBIX CUCTEMAX?
1) nudpaxmus ceera;
2) OTpaK€HHE CBETA OT MOBEPXHOCTH YACTHII;
3) morJjoiieHue cBeTa.

7.Kakoe 13 npuBEICHHBIX ONPEACICHUI MyTHOCTH SIBJISIETCS HETIPABUIIbHBIM ?

1) MyTHOCTB - 3TO BeIMYMHA, OOpaTHas TOJIIUHE CJIOS, PU KOTOPOM MPOXOIAIIUI CBET ocaadisercs B
€ pas;

2) MYTHOCTb - 3TO BEJTMYMHA, YUCIIEHHO paBHas JIorapupmMy OTHOUICHHUS] MHTEHCUBHOCTHU MaJaloIIero U
IIPOXOJSLIETO CBETA YEPE3 PACCEUBAIOIIYIO CPENLY;

3) MyTHOCTb - 3TO BEJIMYMHA, paBHAasi MHTEHCUBHOCTH CBETA, PACCESIHHOI'O MO BCEM HaMpaBlICHUSIM
ennHUIIeH 00beMa CHCTEMBI PU HHTEHCUBHOCTH A IAI0IIEr0 CBETa paBHOM 1.

6. CormacHo ypaBHEHMIO Pojies, MHTEHCHBHOCTH PAcCESHHOTO CBETa  BO3PACTaeT  IPAMO
IPONOPLIUOHAIBHO. ..

1) KyOy mameTpa 4acTul;
2) KBa/IpaTy JJIMHBI BOJIHBI [1aJIAI0ET0 CBETA;
3) YHMCJICHHOW KOHLEHTPALUN YaCTHULL

Kpumepuu OUEHKU omeema cmydenma npu 6blNOIHEHUU MECMO6blX 3a0anuil

Ouenka TpeboBaHus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISETCS CTYACHTY, €CITH OH TIyOOKO H
OTJIINYHO IMPOYHO OCBOUJI HpOFpaMMHLIﬁ Marcpuall, HCUCpIIbIBAIOIIC,

MOCJe10BaTeIbHO, YETKO M JIOTMYECKH CTPOMHO €ro u3jaraer, yMmeeT
TECHO YBSI3bIBaTh TEOPHIO C TMPAKTUKOW, CBOOOJHO CHPABISETCS C
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3aJa4yaMM, BOIIPOCAMHM M JAPYTMMHU BHJIAaMU IIPUMCHEHMs 3HAHUH,
IIPUYEM HE 3aTPYAHSETCA C OTBETOM IPH BHUIOM3MEHEHUU 3aJaHUM,
IIPaBUJIbHO OOOCHOBBIBAET MIPUHSITOE PELIEHUE.

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Xopouio MaTepuajl, IrpaMOTHO U IO CYHICCTBY H3JAract €ro, HE JOIyCKad
CYIICCTBCHHBIX HETOYHOCTEM B OTBETEC Ha BOIIPOC, IMpPaBUIBHO
MNPUMCHACT TCOPCTUUCCKHUC IIOJIOKCHUS MNMPHU PCIICHUU MPAKTHUYCCKUX
BOIIPOCOB U 3a4a4, BIIaACCT H€06X0)II/IMI)IMI/I HaBbIKaMM U IIpUEMaMU UX
BBITIOJTHCHUA.

OLIGHKa «YHOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYACHTY, €CJIIM OH

YAOBJIETBOPHUTEIBHO HMECT 3HAHUA TOJIBKO OCHOBHOI'O XapaKT€pa, HO HE€ YCBOHII €ro

Jletaned, JOMyCKaeT HETOYHOCTH, HEJAOCTAaTOYHO  IPaBHUIIbHbBIC
GOpMyIUPOBKH, HApYIIEHUS JIOTUYECKOW IMOCIIeIOBATEIbHOCTH B
M3JI0KEHUU NMPOTPAMMHOI0 MaTepuaia, UCIIBITHIBAET 3aTPYIHEHUS TTPU
000CHOBaHUU OTBETA.

OI_IeHKa CHEYAOBJICTBOPUTCIIbHO» BBICTABJIICTCA CTYACHTY, KOTOpHﬁ

HCYOOBJICTBOPUTECIIBHO | HC 3HACT 3HAYUTEIHLHON YacTH nporpaMMHOro marcpuajia, JOIMyCKacT

CYIICCTBEHHBIC OIIMOKH, UMEET 3aTPYJAHCHHUSI TIPU OTBETE Ha BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OIICHKA
«HEYIOBJICTBOPUTEIBHO» CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJOJDKUTE  OO0ydeHHe 0e3  JONMOJHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIICH JUCIUIUIMHE.

RR©o N O A

0.
1.
12.
13.
14.
15.

Ilpumepnvie memot pehepamos:

I'unposomnu. [Tonydenue, yCTOMYUBOCTD,KOATYIISIIUS.

Huddy3us,u30TomHbI 00MEH MO KUCIOPOY B CTPYKTYpHBIE (ha30BbIC MTPEBPAICHUS B
HaHOPa3MEPHBIX OKCUIAX.

HccnenoBanue CTpyKTYpbl OJJHOATOMHBIX CHCTEM Ha TIOPOTE MEXTY HEYTOPSITOYEHHBIM U
KPpUCTATNIMYCCKUM COCTOAHUAMMU.

Kunetnka cMaunBaHus B METAJUTMUECKHUX U OEIKOBBIX CHCTEMAX.

KOaI‘y.]'DII_[I/IOHHBIe KOHTAKThI B JUCTICPCHBIX CUCTCMAX.

[ToBepxHOCTHBIE SBJIEHUS B OEJIKOBBIX CUCTEMAX.

HOBerHOCTHBIC SABJICHHA B TUCIICPCHBIX CUCTCMAX.

[ToBepXHOCTHBIE ABICHUS B )KUIKUX UKPUCTAIIIAX.

CBoiicTBa HAaHOA’PO30J1s1, 00PA3YIOIIETOCs TIPU HATPEBE OPraHUIECKUX COCTUHEHHM.
CtpykTypooOpa3zoBaHue B OEITKOBBIX CUCTEMAX.

Du3uKo-XxuMHUECKHE OCHOBEI CMAauUUBaHUA U pacTCKaHus.

DNEeKTPOKUHETUYECKUE SBJICHUS B KOJUIOUAHBIX CHUCTEMAX.

HpI/IMCHeHI/Ie HOHHOI'0 0OMeHa IIPU CMHTE3€ KOOPANMHAIMOHHBIX COCI[I/IHCHI/II\/'I.
Crynuu. CtynHeoOpa3oBaHue.

B3aumoneiicteBue BMC ¢ pactBopuresnem.

Kpumepuu ouenusanun pechepama

Onenka TpeGoBaHus K 3HAHUAM
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OneHka «OTJIIMYHO» BBICTABISETCS CTYIEHTY, €ClIM paboTa CTyJaeHTa
HaIlMCaHAa TPAaMOTHBIM HAY4YHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpPY H
JIOTHKY HW3JI0KEHHUS, TOUYKa 3PEHUs] CTylIeHTa 0O0OCHOBaHHA, B pabore
MIPUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-NPABOBBIE AKThI, IPUMEPHI U3
CyneOHON MPaKTUKH, MHCHHSI W3BECTHBIX YUEHBIX B JaHHOW OOJIACTH.
Cryment B paboTe BBIABUTA€T HOBBIE HJEH M  TPAKTOBKH,
JIEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATH MaTepHUal.

OTJIMYHO

OreHka «XOpOILO» BBICTABISIETCS CTYACHTY, €ClIM paboTa HalucaHa
IPAMOTHBIM HAay4YHBIM S3BIKOM, UMEET YETKYIO CTPYKTYpYy M JIOTHKY
U3JI0KEHUs, TOYKa 3pEHUs CTyAeHTa OOOCHOBaHHa, B pabore
IIPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHO-IIPABOBBIE AKTHI, IPUMEPHI W3
cyneOHOM MPaKTUKH, MHEHUS U3BECTHBIX YUEHBIX B JaHHOU 00JIacTH.

XOPOIIO

OueHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM  CTYIEHT
BBITIOJIHWJT 3aJlaHUE, OJHAKO HE MPOJAEMOHCTPUPOBAI CIHOCOOHOCTH K
HAyYHOMY aHalIM3y, HE BBICKa3blBal B palbOTe CBOEro MHEHUS,
JIOMYCTUJT OMIHUOKH B JIOTHYECKOM 00OCHOBAHUH CBOETO OTBETA.

YIOBJIETBOPUTEIHHO

OueHka «HEYJOBJIETBOPUTEIBLHO» BBICTABISETCS, €CJIU CTYACHT HE
BBIMOJHWI 3aJaHe, WU BBIIOJHWI ero (opMmanbHO, OTBETWJI Ha
3a/IaHHBIA BONPOC, MPHU 3TOM HE CCHUIAJICS HAa MHEHUS YYEHBIX, HE
TPaKTOBaJl HOPMATHBHO-TIPABOBBIE AaKThl, HE BBICKA3bIBAJl CBOETO
MHEHUSI, HE MPOSBUII CIIOCOOHOCTh K aHAIM3y, TO €CTh B IICJIOM b
pedepara HE TOCTUTHYTA.

HCYIOBJICTBOPUTCIILHO

Ilpumepnvle KonmponbHble 60NPOCHL K IKIAMEHY

[TPEAMET KOJUIOUAHOM XUMUU. OCHOBHBIE CBOMCTBA KOJIJIOUJIHBIX PACTBOPOB. MEPA JINCITEPCHOCTH.
I'ETEPOTEHHOCTD KOJUIOMAHBIX CUCTEM.

XAPAKTEPUCTHUKA JIUCITEPCHOMN ®A3bl. YUCTIEHHAS, OFbEMHASI U MACCOBASI KOHLIEHTPAIIMU JINCITEPCHOM
DA3BI.

Krnaccugukanust tucnepcHbIX CUCTEM 10 BULY IUCHIEPCHOM (pa3bl, arperaTHbIM COCTOSIHUSM U pa3Mepam
YacTHUI] TUCIIEPCHOMN (a3bl.

Mepa nucnepcHOCTH. ['eTepOreHHOCTh KOJUTOUHBIX CUCTEM.

OcHOBHBIE CBOWCTBA KOJUIOMHBIX pacTBOpOB. [loHsATHE 0 KOJUTOMAHBIX cucTeMax. [IpuHIMIIBI
KJIacCU(UKALIUN JUCTIEPCHBIX CHCTEM.

ArperaTuBHasi HEyCTOWYMBOCTb. PacKiIMHMBaIoOIIEe TaBICHHE.

OnTuyeckne CBOMCTBa NTUCTIEPCHBIX cucTeM. Paccessnue cera. Dddext Tunnans-Dapanes. YpaBuenue Panes.
Abcopbuust cBeTa.

3akon byrepa-Jlam6eprta-bepa.

Oxpacka KOJUIOUIHBIX CUCTEM

MonexkynapHO-KHHETHYECKHE CBOMCTBA KOJUIOUAHBIX CUCTEM. bpoyHOBCKOe nBHKeHHE. CpeTHUN CIBUT YACTHII.
Ocmoc u auddy3us B KOJUTOUIHBIX CHCTEMaX

CenumMeHTanyst CyCeH3Ui U ceIMMEHTalMOHHO-11 () y3nOHHOE paBHOBECHE KOJIOUIHBIX YACTHLI.
[ToBepxHocTHbIE siBiIeHUA. [loBepxHOCTHOE HaTskeHUe. KpaeBoit yros cmadnBanus. Teruiora cMayuBaHuUs.
KannuispHoe noaHATHE U OITyCKaHUE KUAKOCTH.
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[ToBepxHocTHBIE siBNeHUs. OCHOBHBIE MOHATHS aacopOiuu. duznueckas U XUMUYECKas aAcopOLUU.

Y CTOWYHUBOCTh M KOATYJSLUS JUCIIEPCHBIX CUCTEM. BiMsSHHUE 3JIEKTPOIUTOB.

Koarynsuus B npucyTCTBUN 31€KTPOaUTOB. [IpaBuino 3HauHOCTH

Meroasl osry4eHus KOJUIOUA0B. /JucreprupoBanue, NenTu3anus.

JIBOMHOM 3JIEKTPUUYECKH CIION U 3JIEKTPOKMHETHUECKUE sBJIEHUsA. [IoBepXHOCTHAs SHEPTHs U 3apsijl IOBEPXHOCTH.
Crpoenue JIDC. Teopus I'yu-Usnmena.

JIBoiiHO anekTpudeckuit cioil. Teopust I'enbmronbia- [leppena.

[loBepxHocTHas sHEeprus u 3apan nosepxHoctu. Crpoenue [1OC. Ypasuenue HepHera.

J{BoiiHOI 3nekTpruueckuii cioil. Teopus LlltepHa. DneKTpoKMHETUYECKUI TOTeHIMaN. 3031eKkTpuyeckas ToUka.
DIIEKTPOKMHETHUECKUE SBIICHUS. DIEKTPODOPE3 U AIEKTPOOCMOC.

CrpoeHne MULEIT 30JIEH.

Ounctka 305€ei. MeToanl

Teopus ycroitunBocTH a10¢poOHbIX 307ei. Teopus AJIDO (pusnueckas Teopus).

3ammTa KOJUIOUIHBIX YacTHUL. ['eTepokoarysiius u rerepoaaaryisims.

Ilens! 1 5Mynbcuu. MeToabl OIy4EHUs], CTPOCHUE U YCTONYUBOCTD.

Paccessnue u nonsipuzanys cBeTa B KOJUIOUAHBIX CUCTEMAX.

3akoH Panes u ycnosus ero npumeHenus. [loriomenue cBeta B JUCIIEPCHBIX CUCTEMAX.

IIpumepsl IK3aMeHALMOHHBIX OMJIETOB
IK3aMeHAMOHHBIH OnjteT Ne 1
ITo nucuunmuae «KoJyonaHasgs XumMusa»

1. Ilpenmer xomrougHOW XuMUU. (OCHOBHBIE CBOWCTBA KOJUIOMJIHBIX pacTBOpoB. I[lonsaTue o
KOJUIOMHBIX CUCTEMAaX.

2. JIBOWHOM 3JEKTPUUYECKHUI CIION M 3JICKTPOKUHETHYCCKUE sIBJICHHs. [[0BepXHOCTHASI SHEPTrUs U 3apsij
noBepxHoctu. Ctpoenue JIIC. Ypasuenue Hepucra.

3.Kakoe cTpoeHue nmeer MuIlelia 305, MOJYYEHHOTO MPH CIMBAaHUM PACTBOPOB cyinb(dara Kamus H
xJiopuja 06apusi, €ciu B U30bITKE UMEETCSI XJI0pUL Oapusl.

bunet paccMoTpeH u yTBepkK/I€H Ha 3aceJaHuu Kadeapsl

3aB. kadeapoit, mpodeccop A.M.CanamoB

IK3aMeHALMOHHBIN Omier Ne 2

Ilo puciuniuHe «KoagongHass  XuMH

1. Mepa nqucnepcHOCTH. I'eTeporeHHOCTh KOJUIOUIHBIX CHCTEM.

2.JIBoviHOM  snektpuueckuii  ciao.  Teopmsa  IlltepHa.  DNEKTPOKMHETMYECKHMH  MOTEHIHAIL.
N3035ekTprueckas ToukKa.

3.307b MOKET OBITH MOJYYEH MyTEM JBOMHOIO0 0OMEHa MEXIY XpOMaTOM Kallus U HUTPATOM CBUHIIA.
CocTaBbTe CXEMY CTPOEHHSI MULIEIUIBI.

bunet paccMoTpeH U yTBEpkK/I€H Ha 3aceaHuH Kadeapsl
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3aB. kadenapoit, npodeccop

A.M.Canamosn

KpuTepml OIICHKH 0TB€TA HA IK3aMCHE

4-GannpHas IIKajaa [TokazaTenu Kpurepuu
(ypoBeHb
OCBOEHHUS)
OTanuHOo 1. Tomnota wuznmoxxkeHus | CTyAEHTOM JaH TIOJHBIM, B JIOTHYECKOM
(I1OBBILICHHBIH TEOPETHUYECKOTO MOCJIEIOBATENIbHOCTH Pa3BEPHYTHIH OTBET
YPOBEHD) MaTtepuana, Ha TIOCTaBJIICHHBIH  BOIPOC, Ta€ OH
2. TomuoTa ¥ | MPOJIEMOHCTPUPOBAJ 3HAHMS TIpPeAMETa B
TIPaBHIILHOCTD MOJIHOM 00BbeMe Y4eOHOW MPOTrpaMMBI,
pelIeHus JIOCTATOYHO rI1y00KO OCMBICIIUBAET
[IPaKTUYECKOI0 JUCHOUILIINHY, CaMOCTOATECIIBHO, )51
3a/1aHus; MCYEPIBIBAIOIIE OTBEYAET Ha
3. TIpasuibHOCTb W/imy | JAOTOTHHTENBHbIE  BOTPOCEL,  MPHBOJUT
ApryMEHTHPOBAHHOCT COOCTBEHHbIE TPUMEPHI 1O TMpodiIeMaTHKe
b M310sKeHus | TOCTABJIEHHOTO BOIIpOCa, permi
(mocyesioBaTenbHoCTy | IPEAVIOKEHHBIE MPAKTHIECKUE 3aaHIs 0e3
JIEHCTBHIA); OUIMOOK.
Xopor1io 4. Camoctositensaocts | CTYAEHTOM JaH pa3sBEPHYTBHIA OTBET Ha
(6a30Bblii OTBETA; MOCTaBJICHHBIA  BOMPOC, TJ€  CTYACHT
YPOBEHD) 5. KymbTypa peds; JEMOHCTPUPYET 3HAHUS, TPUOOPETCHHBIE HA
6. ur JEKIIMOHHBIX ¥ CEMHHAPCKUX 3aHATHAX, a
o TaKXXe IOJIyYEHHBIE IIOCPEIACTBOM U3YUYEHHUS
00s13aTeIbHBIX yY4EOHBIX MAaTEPHAIOB TIO
KypCy, JaeT apryMEHTHPOBaHHBIE OTBETHI,
MIPUBOJUT MPUMEPBHI, B OTBETE MPUCYTCTBYET
CBOOOIHOE  BJIAJICHHE  MOHOJOTHYECKON
peublo, JIOTHYHOCTh U IMOCIIE0BATENLHOCTD
otBeTa. OTHAKO JIOMYCKAETCS HETOYHOCTDH B
OTBETE. Permn peJIOKEHHBIE
MPAKTHYECKHe 3aJaHus C HEOONBIIUMU
HETOYHOCTSIMHU.
Y 10BIETBOPUTEID Crynenrom JlaH OTBET,
HO CBUJICTENIbCTBYIOIINUN B OCHOBHOM O 3HAHUU
(I1OPOTOBBIiA NpOLECCOB u3y4aeMon AVICITHILIMHEL
YpOBEHB) OTIIUYAIOIIMNCA HEAOCTATOYHOW TIIyOUHOMN

nu HOJ'IHOTOﬁ paCKpI)ITI/ISI TEMBI, 3HAaHHCM
OCHOBHBIX  BONPOCOB  TeOpHH, ciabo
c(hOpMHPOBAaHHBIMU  HABBIKAMH  aHAN3a
SBJICHWM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaThb  apryMEHTHPOBAHHBIE
OTBETEI i MIPUBOJIUTH MIPUMEPHI,
HEJOCTATOYHO  CBOOOOHBLIM  BJIQJCHUEM
MOHOJIOTHYECKOW peYbl0, JOTHYHOCTHIO U
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nOoCICA0BATCIIBHOCTBIO OTBCTA.
I[OHYCKaeTCSI HCCKOJBKO OIIMOOK B
COJACpKaHNN OTBE€Ta )51 peICHUu
MPAKTUYICCKUX 3aJJaHUM.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBI COJAEPIKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(YpOBEHD He OoOHapyKUBAIOIIUN HE3HAHHE IPOLECCOB
cthopmuposan) u3yyaeMoin pEeIMETHOM obnacTtu,

OTJIMYAIOIIUNACS HETJTyOOKHM PACKPBITUEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIIPOCOB
Teopuu, HecHOpPMHPOBAHHBIMA HABBIKAMH
aHajau3a SIBJICHUM, IMPOLIECCOB, HEYMEHHEM
JIaBaTh apryMEHTUPOBAaHHbIC OTBETHI,
cl1a0BIM BIAJICHUEM  MOHOJOIMYECKOM
peuYblo,  OTCYTCTBMEM  JIOTUYHOCTH U
MOCJIEJOBATEIILHOCTH. BrIBOIBI
MMOBEPXHOCTHBI. PellleHne MNpakTUYeCKuX
3aJlaHUil HE BBINOJIHEHO. T.e CTyIeHT He
Croco0€H OTBETUTh Ha BOMPOCHI Jake MPHU
JOIIOJIHUTEIIBHBIX ~ HABOJAIIMX  BOIIPOCAxX
MpernoaaBaTes.

9. VYYEBHO-METOJNYECKOE 1 WTHOPOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOHas JiuTeparypa:

a) OCHOBHAS:

1. benuk B.B. ®usnueckas u komntouguas xumust/B.B. benuk, K. 1. Kuenckas. — M.: Akagemus, 2005. —
288 c.

2. 'enbpman M.H. Konnonnnas xumus/M.U. I'ensdpman, O.B. Kosanesckas, B.I1. FOctpatos. — Cn6.:Jlanb,
2005. — 336 c.

3. 3umon A.Jl. Komtougnas xumus/A.Jl. 3umon. — M.: ATAP, 2005. - 320 c.

4. KpyrnsikoB I1.M. @usnueckas u xomwtouanas xumust/I[L.M. Kpyrisakos, T.H. Xackosa . — M.: Beicii.mik.,

2005.-319 c.

0) MOMOJIHUTEJIbHAs:
1. bane3un C.A. OcHoBsl pu3ndeckoit u koyutongHon xumun/C.A. banesun, b.B. Epodees, H.W. [Tomo6aes.
— M.: IIpocBemenue, 1975. — 398c.
2. Boroukuii C.C. Kypc kommonanoit xumuu. M.: Xumus, 1976. — 512c.

3. HoObrumn JI.I1. ®duznueckas u kowtouanas xumus/J.I1. no6sraun, JI.U. Kananep u np. — M.:
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[Ipocsemenue, 1986. —463c.

4. EBctparoBa K.W. ®usnueckas u komwtonanas xumus/ K.M. Escrparosa, H.A. Kynuna, E.E. Manaxosa. —
M.: Beici.ak., 1990 . -487c.

5. @pounos I0.I'. Kypc komtonnnon xumuu. — M.: Xumun,1982. — 400c.

6.Yxaxona JI.5.,Apuakosa P./l. JlabopaTtopHsIii mpakTukyMm; noa peaakuuei npd. JI.x.H. CynTeiroBoi

3.X.- Marac ITunurpum,2008r.

9.2. UnTepHeT-pecypchbl

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/ntml
ChemSoft 2004

NogakswbdpE

9.3. IlporpamMHoOe o0ecrieyeHmne

YHuBepcHUTET 00ecreyeH He0OX0AUMBIM KOMITJICKTOM JIMIIEH3UOHHOTO U CBOOOIHO
pacnpocTpaHsaeMoro NpOrpaMMHOro 00eCeyeH s, B TOM YUCIIe OT€YECTBEHHOI'O POU3BOICTBA.

Kaxnp1it 00yuaromumiicsi B Te4eHHE BCETO Mepruoia 00ydeHus: 00ecieueH HHANBUYaTbHBIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTeIbHON cpe/ie yHUBEpCUTETa U3
T000# TOUKH, B KOTOPOW UMEETCS JOCTYN K MH(OPMAIIHOHHO-TEJICKOMMYHHKAIIMOHHOH ceTn «HTepHET»
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U BHE €€.

VYHHUBepcUTET 00ecreyeH CIeyONMM KOMIUIEKTOM JIMLIEH3UOHHOTO ITPOrpaMMHOI0 00ecreyeHusl.

1. JlunensuoHHoe nporpaMmHoe obOecriedeHue, ucnoiabzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusrii kommuiekec MMUC “Busyanenas Ctynust TectiupoBanus”

1.4. Antusupycnoe I1O Eset Nod32

1.5. CnpaBouno-nipaBoBasi cuctema “KoHcynbpTanT”

1.6. CnpaBouHo-nipaBoBasi cucrema “TapaHt”

Hap;my C TpaAMIMOHHBIMU U3JJaHUAMHA CTYACHTBI U COTPYAHUKH UMCIOT BO3BMOXKXHOCTD I1OJIb30BATLCA
SJICKTPOHHBIMH MOJIHOTCKCTOBLIMU Oazamu JaHHBIX

Tabnuua 9.1.
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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

Ccepuika/moctyn

DIeKTpoHHas OuOroTeka oHnaiiH «EaqnHoe OKHO K
00pa30BaTEIbHBIM PECYpCaM»

http://window.edu.ru

«Obpa3zoBartenbHbli pecypc Poccuny

http://school-collection.edu.ru

®enepanbHbIi 00pa30BaTENbHBINA TOPTAT: YIPESIKICHHUSA,
nporpammel, ctangaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepanbHbIi HEHTP HHOOPMAITMOHHO-00Pa30BaTEIIbHBIX
pecypcoB (OLINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYJAEHTA". DnektponHas
O6nOIMOTEKa TEXHHUECKOTO By3a

http://polpred.com/news

W3narensctBo «JIaHby. DNeKTPOHHO-O0MOIHOTEUHAs
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyanpHas Oubnroreka

http://rvb.ru —

NznarenbcTBO «JIaHbY. DIEKTpOHHO-ONOIMOTEUHAS
cHCTEMA

http://e.lanbook.com -

ExxenenenpHuk Hayku U o6pasoBanust FOra Poccun
«AKameMus»

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

Hayunas snektpoHHast Oubianoreka «e-Library»

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

OnexTpoHHO-01OanoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAs CHCTEMa TOKYMEHTOB B cepe
obpazoBanus «MHGOPpMUO»

http://www.informio.ru

I/IHq)OpMaI_[I/IOHHO'HpaBOBaH CHUCTCMaA ((KOHCYJIBT&HT-HJ'IIOC»

CereBas Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'V

NudopmanmonHo-mpaBoBas cucreMa «l apant»

CereBas Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Uarl'V

DnekTpoHHO-0MbaroTeuHas cucrtema «tOpaiT»

https://www.biblio-online.ru

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tpe6OBaHI/I${ K ayauTopuu s JICKOUOHHBIX W TPAKTUYCCKHUX 3aHATHH: 6CCI_HYMH8.SI

ayauTOpHUs Ha 25 MOCAT0YHBIX MECT C JOCKOH.

TpeboBanus K ayIuTOpHU AJIs TaOOPATOPHBIX 3aHATUI: TabopaTopus 60-70 M? ¢ BBITSDKKOI, OGIINM 1
MECTHBIM (HaJI MIEeCThIO padOYNMH CTOJIAMH) OCBEIICHHEM, KaHATU3alueH (X0JI0IHast U ropsdas BOJa).

TpeboBanusi K cHenHaIM3MPOBAHHOMY OOOPYIOBAHMIO: BBITSUKHOM MIKad, XUMHUYECKH CTOMKas
PAaKOBHHA, IECTh JJAOOPATOPHBIX CTOJIOB CO CTOMKHMM IOKPBITHEM, OJIUH CTOJI TPETIOIaBaTeNs, IBCHA/IATh

HaGOpaTOpHLIX CTYJIbCB, 10CKA, TCXHUYCCKUC 1 AHAJIUTUICCKUC BCCHI.

Teopernyeckuii Kypc:

Jlexuuu, npeseHTanuun

KoHTposnbHbIE TECTHI.

Crincku BOIIpOCOB JIJIsl IPOBEAECHUS KOJJIOKBLYMOB.
BapuanTsl 3a1aHmii 17151 KOHTPOJIBHBIX padoT.

arONME

W3JIaHHBIA MTPAKTUKYM ISl CTY/IEHTOB).
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6. HaGop peakTuBOB 1 000pyAOBaHUS I JEKIIMOHHBIX OMBITOB.
JlaGopaTopHbIi NPAKTUKYM:

1. Tematnka u omnucaHue a0OpPaTOPHBIX padOT (CMEeNHMaTbHO pa3padOTaHHBIH W W3AAHHBIA
1a00paTOPHBIN MPAKTUKYM JIJISl CTYJCHTOB XMMHYECKOTO HATIPABIICHUS ).

2. Habop xuMHUYECKHX PeaKTHBOB K KaXJ0i J1abopaTopHOii padoTe.

3. JlabGopaTopHble yCTaHOBKH, 000pyIOBaHHE.

11. METOIUYECKME YKA3AHUS JJISI OBYYAIOILIUXCS O OCBOEHUIO
JUCHUIIIAHBI

JuctunuHa «Kosongaast XxuMush» HarpasieHa Ha opmupoBanue komneteniumii: YK-1, OINK-2, TTK-5.

IIpomexyTouHas aTTecTalys MPEANoNaracT MK3aMeH.

[TpucTtynas Kk U3y4yeHHUIO AUCHUILIMHBI, HEOOXOAUMO B MIEPBYIO OYEPE/lb 03HAKOMUTBCS C COAECPHKAHUEM
paboueii nmporpammsl aucuumiuabl (PI1IT).

Jlexuuy UMEIOT LIEIIBIO JaTh CHCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[pu u3yuennn u npopaboTKe TEOPETHUECKOr0 MaTepuaia He0OXO0UMO:

- NOBTOPUTH 3aKOHCIIEKTMPOBAHHBIA HA JICKIMOHHOM 3aHATHM MaTe€puall U [OMNOJIHUTH €ro C y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPaTyphl;

- IPX CaMOCTOSATEIbHOM U3YyYEHUH TEOPETUUECKON TEMBI CLIE€IaTh KOHCIIEKT, UCIIONIb3Yysl PEKOMEHOBAHHbIE
B PI1J] nmutepaTypHble HICTOYHUKH U PECypChl MHPOPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHeT»
- IPU NOJATOTOBKE K IIPOMEKYTOUYHOM aTTeCTALMK 110 MOYJIIO UCIIOJIb30BaTh MaTepHaibl (POHIa OLEHOYHBIX
CPEJICTB.

[IpakTuyeckue 3aHATHSA MPOBOJIATCS C LENBI0 YIUIYOJEHHMS M 3aKpeljieHHs 3HAHUHM, MOJyYEeHHBIX Ha
JEKIHSIX U B MPOIECCE CAMOCTOSTENFHON paboThl HaJl HOPMATUBHBIMU JIOKYMEHTaMH, Y4€OHOH W HaydHOU
JIATEPaTypPOM.

[Ipu noAroToBKe K MPaKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUUYECKUI MaTepHUall 110 3aJaHHOM TeME;
- IIpY BBIIIOJIHEHUH JIOMAIIHUX PACYETHBIX 3a/1aHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3aaHNUS,
BBINOJIHAEMBIE B ayJUTOPUH.

Pexomennanuu no padore ¢ Hay4yHoi M y4eOHOI TuTepaTypoi

Pabora ¢ yueOHOI1 1 Hay4HOI TUTEPATYPOil SIBIISETCA IIaBHON (hOPMOIT cCaMOCTOSTEIbHOM
paboTel U HEOOXOAMMA MPHU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHHAPCKUX 3aHATUAX, K MOAYJIbHBIM
KOHTPOJIBHBIM paboTam, omnpocy, 3aueTy. OHa BKIItOYaeT MpopadoTKy JIEKLIMOHHOTO MaTepuana — U3ydyeHHe
PEKOMEH/IOBAaHHBIX MCTOYHUKOB M JINTEPATYypbl IO TEMATUKE JICKIUH. Koncnekr nexumu nomkeH
coJiepkaTh pedepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKLUH, MPEIJIOKEHHBIX MpenojaBaTeieM CXeM
(mpu UX TEMOHCTpAIMH), OCHOBHBIX HCTOYHUKOB U JINTEPATYPHI [0 TEMaM, BBIBOJBI MO KaXkJI0MY BOIIPOCY.
KoHcniekT omkeH ObITh BBIMOJIHEH B OTAEIBHOM TeTpaau mno npeamery. OH JTOMKEH OBITh aKKypaTHBIM,
XOPOLIO YUTAEMBIM, HE CO/IEPKATh HE OTHOCSIIYIOCS K TeME HHPOPMAIUIO WIH PUCYHKH.

KoHcnekTsl HaydHO TUTEPATYPBI IPU CAMOCTOSITENILHOM MOATOTOBKE K 3aHATHUSM JIOJIKHBI
OBITh BBINIOJHEHBI TAK)KE aKKYPaTHO, COJIEPKaTh OTBETHI Ha KaXKIbli [MOCTABICHHBII B T€ME BOIIPOC, UMETh
CCBUIKY Ha HMCTOYHHK HH(OpMamuu ¢ o00sS3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS W Troja HW3JaHHs
UCIOJb3yeMOH HayyHOH suTepaTypbl. KOHCIEKT MokeT ObITh ONOPHBIM (COJEpKaTh JIUILIL OCHOBHBIE
KJIIOYEBBIE [IO3MLIMU), HO IIPU 3TOM IMO3BOJSIOLIMM JaTh IOJHBIA OTBET IO BOIPOCY, MOXKET OBITH
noApoOHbIM. OOBEM KOHCIIEKTa ONPEAEISIETC CAMUM O0Y4arOLUMCSL.

B npouiecce paboThl ¢ yueOHOI 1 HAyYHOH JIUTEpaTYpOil 00yJarOLIHiCT MOXKET:
- JlenaTh 3alyCU NO XOAy YTEHHs B BHUJAE IMPOCTOrO MM PAa3BEpHYTOro IJjaHa (CO3/1aBaTh IEPEUYEHb
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OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

- COCTaBJIATH TE3WCHl (IIUTHPOBAaHME HanWOOJee BAXKHBIX MECT CTAaThH WJIM MOHOTpauH, KOPOTKOE
U3JI0’KEHHE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIICKTHI (Pa3BEPHYTHIC TE3HCHI).
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PaGouas mnporpamma aucuumiauHbsl «Kommonanas XUMUS» COCTaBJI€Ha B COOTBETCTBUU C
tpeboBanusiMu  PI'OC BO mo cnenuansbHOCTH 04.03.01. «Xumust (ypoBeHb OakamaBpuaTa)y,
YTBEPKICHHOTO TIPHKa3oM MuHHCTEpCcTBa oOpa3oBanus U Hayku Poccuiickoit ®enepanuu ot 17 wutons
2017 . Ne 671

[IporpamMmmy coctaBuia:

TOTICHT Kadeapbl XUMUU Vixkaxosa JI.A.

Pabouas nporpamma yTBepik/ieHa Ha 3aceaHuu Kadeapbl XuMUU

[Tpotoxon 3acemanust Ne 8 OT « 22 » ampens 2026 r.

PaGouas mporpamma ogo0peHa yaeOHO-METOAMYECKUM COBETOM

XUMHUKO-O0MoJIornyeckoro  (dakyiaprera

[Iporokon 3acenanus Ne 6 oT « 28 » ampena 2026 T.
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CeeeHus 0 nepeyTBepKIeHUN NPOrPaMMbl HA OYepPeHOM YUeOHbIH ol U PerucTpauy H3MeHeHu i

YueOHbIi Pemienue Baecennble n3MeHEeHUS Ilonmucs 3aB.
roj Kadenpsl kadenpoii
(Ne mporokona,
J1aTa)
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