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1. EJIX OCBOEHUA JUCHHUITJINHBI

HCJIHMI/I OCBOCHMA NTUCHHUIIIMHBI «KOJIJIOI/IIIHaﬂ XUMUA» ABJIAKOTCH:

- JaTh YETKOE MpeJCTaBlicHHE O (DYHIAMEHTAJbHBIX, TCOPETHUYCCKUX M IKCIEPUMEHTAIBHBIX OCHOBAX
KOHHOHI[HOﬁ XUMHHU, ITI0KA3aTb NPUMCHCHHEC 3TUX OCHOB B HpaKTH‘-IeCKOﬁ ACATCIBbHOCTH YCJIOBCKA,

- (opMHUpOBaHHE y CTYJCHTOB 3HAHUN O TUCIEPCHBIX CHCTEMaX, MOBEPXHOCTHBIX SBJICHHUSX HA rpaHHIIAX
paznena a3, GyHIaMEHTaTBHBIX OCHOBAX KOJUIOHTHOW XUMUM;

- pacKpbITHE CYTH W BO3MOXXHOCTH HCIIOJb30BaHMS JIOCTHKCHHH KOJUIOMIHO-XUMHUYCCKOH HayKd B
HAHOTCXHOJIOTUAX U B PCHICHUHN 3KOJIOTHYCCKUX HpO6JICM.

dopmupyemble ITUCUUIUIMHON 3HAHHUS W YMEHHUS TOTOBAT BBINYCKHHKA JaHHOM 00pa3oBaTEbHOMN

MIPOrPaMMBI K BBITOJTHCHUIO CIEAYIONINX 0000IEHHBIX TPYIOBBIX QYHKIUH (TPYAOBBIX (PYHKIIHIA):

Tabnuya 1.1.
Kon u O000111eHHbIe TPYAOBBIe PYHKINH TpynoBble GyHKIIUU
HAaNMeHOBaHUe Kon HaumenoBanue | YpoBeHb HaumenoBanmue Kox | Yposenn
npogeccuoHATBLHO KBaJIu(u (moxypose
ro Kaluu Hb)
CTaHJapTa KBAJIH UK
aluu

01.001 Menaror [Menarornveckas Oobmenenarornyeckas A/01.6
(memarornyeckas JIEATENBHOCTD 10 ¢dbyaxusa. O0y4yeHne 6
JNeATeTbHOCTD B MPOCKTHPOBAHHIO U
1OLIKOILHOM, pg anmaé)ﬂn BocnurarensHas A/02.6
HAYaJbHOM 00pa3oBaTEILHOTO JICATCIBHOCTR 6
o0memM, A rpouecca
OCHOBHOM 00111eM, 00pa3zoBaTenbHbIX 6 T — 2036
cpeaHeM 001EM OpraHu3aIuax
oOpa3oBaHNu) JIOILIKOJIBHOT O, ACATEILHOCTR
(BOCIHUTATEJID, Ha4aJbHOTO OO0IIETO, 6
YUHUTEJb) OCHOBHOTO 00111€T0,

CpeJHero o0IIero

o0Opa3oBaHus

Ileqarornueckas

JACATCIIbHOCTD 110

MPOCKTHPOBAHHIO U Ienarornyeckas

B | peammzamun 6 JeSITeTBHOCTD 110 B/03.6 6

OCHOBHBIX peanu3anuy NporpamMm

0011eo0pa3oBaTeIbHBIX OCHOBHOT'O U CPEIHETO

porpamMmm o011ero oopa3zoBaHus




2.010 Cnenuaaucr
10 MPOMBIILJIEH-
Hoii papManuu B
00J1aCTH HCCJIeI0-
BaHUI JIeKapcT-
BEHHBIX CPeICTB

[IpoBenenue paboT mo
UCCIICIOBAHUSIM
JIeKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapmareBTUYCCKOM
pa3paboTke

A/01.6

IIpoBenenue u
MOHHUTOPHUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIposenenue u
MOHHUTOPHHT
KJIIMHUYECKHAX
HCCIIEJOBAHUN
JIEKapPCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Chnenmnajamncr-
TEXHOJIOI B
o0JacTu
NMPUPOAOOXPAHHBIX
(3K0JIOTHYECKUX)
OMOTEeXHOJIOT Nl

MoHuTopuHr
COCTOSTHUS
OKpY>Karolllel cpebl C
MIpUMEHEHUEM
MIPUPOJIOOXPAHHBIX
OMOTEXHOJIOTHH

Ocy1iecTBieHne
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUSA
MTOTHAI30PHBIX
TEPPUTOPUI U
BO3MOKHOCTH
MIPUMEHEHUS Ha HAX
MPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOPHIAKTHKH
BO3HHKHOBEHHS 0Yaros
BpEIHBIX OPraHU3MOB Ha
MIOJTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
NPUPOIOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

Pa3paboTka MapKepHbIX
CHCTEM H IIPOTOKOJIOB
IIPOBEACHHUSL
MOHI/ITOpI/IHFa
[OTEHIUAIBHO OIACHBIX
OHMO0OBLEKTOB

A/06.6

CocraBieHue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS X03IHCTBEHHOM
JIeSITEJIBHOCTHU YeJIOBEKA
Ha COCTOSIHHE
OKpPY>KaloIlel Cpeibl C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

A/04.6




2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII BO

JucturuimHa «KosonaHas XUMHsS» OTHOCUTCS K 4acTH, pOpMUpYyeMOl y4yaCTHUKaMHU
oOpa3oBaTenbHbIX OTHOIIEHUH biioka 1; u3ydaercs B 7, 8 cemectpax.

[Ipemiaraemelii Uit M3y4eHHS Kypc IIOMOXET CTyIEHTaM INPUOOPECTH 3HAHHS T10
OCHOBHBIM XHMMMYECKHM IIOHATHUSAM, IOHSATH CYIIHOCTb IPOTEKaHWs XMMHWYECKHUX IPOLIECCOB,
OBJIAJIETh OCHOBAaMH TEPMOJMHAMHKH, TEOPUH PACTBOPOB U (Ha30BBIX DPABHOBECHUH, OCHOBAMH
XMMHMYECKOM KUHETHKM M Karalu3a, MEXaHW3Ma XUMHUYECKMX PEaKLHH, 3JIEKTPOXUMHYECKHX
IIPOLIECCOB, KOPPO3UU U METOJIOB 3AILUTHI OT HEE.

Tao6auuna 2.1.

Ca3b AUCIHUIIJIMHBI «Koanongnas xumMus» ¢ npeameCcTBY OIUMHU JTUCHUIIIMHAMHA U CPOKH HUX

H3yYeHHUs
Kon JIMCUMIUTUHBL, TPEIIIECTBYIOLIUE TUCIUTIIINHE Cemectp
JICITUTUTAHBI «Kommonaaast Xumus»
b1.0.11 MaremaTuka 1,2
b1.0.15 dusuka 1,2
b1.0.14 HNudopmarnka 1,2
b1.0.06 Heoprannueckas xumust 2,3
b1.0.08 du3nyeckas XuMus 6,7
b1.0.26 dusnyeckre METOOBI UCCIIEI0OBAHUI 6
b1.0.20 XVWMHUYECKHE OCHOBBI OMOJIOTUYECKUX MTPOIIECCOB 7

Tao6auua 2.2.

Cssi3pb AUCHHUIIJIHHBI «KOJ’IIIOI/I)_IHaﬂ XUMHUSD> ¢ MOCTCAYIINIUMHA JTUCHUINITIMHAMHA H CPOKH HX
H3YyYCHUSA

Kon JucuMninHeel, CleAyolme 3a AUCHHUIUITMHON Cemectp
JMCLATUTAHBI «KonnougHast Xumus»
b1.B.07 BbICOKOMOIEKYISIpHBIE COETUHEHMS 8
b1.B.JIB.03.02 |®wu3uko-xuMudeckass MEXaHUKa JIUCIICPCHBIX CHCTEM 8
Bb1.B.[1B.06.01 |Teopernueckne OCHOBbI HEOPIraHUYECKON XUMUU 8

B pe3yabTare 0CBOCHUS IMCUMIINHBI 00y4aI0MICH 10JI7KEeH:

3HaTh:



- OCHOBHBIC 3aKOHBI KOJUIOMJTHOW XHMHH, a TaKXe CIIOCOObl WX TPHUMEHEHHS ISl PEIICHUs
TEOPETUUYECKUX U MPUKIIATHBIX 33/1ay,;

- TIOBEPXHOCTHBIC SIBJICHHS, BKJIOYAs: TEPMOIAMHAMHUKY TOBEPXHOCTHBIX SIBICHUH, KalWUIIPHBIC
SIBJICHUSI. TIOBEPXHOCTHBIC SIBJICHUS W MEXaHMUYECKHE CBOWMCTBA TBEPABIX TEN, aJcopOlus Ha
MMOBEPXHOCTH pazjiena (a3, JeKTPOIIOBEPXHOCTHBIE SIBJICHHSI B JUCIIEPCHBIX CHCTEMAX;

- OCHOBHBIE METO/bl HCCIICIOBAHUS KOJUIOUAHBIX (JIMCIIEPCHBIX) CUCTEM;

- YCTOMYMBOCTb JHUCIIEPCHBIX CHCTEM: CHICMCHTAIIMOHHAS, arperaTHBHAs YCTOMYUBOCTD,
KOAryJisiLus 30J1€H JIEKTPOIIUTAMU,

- KOJUIOMIHO-XMMHUYecKHe cBoiictBa BMC;

JIOTUKY TTOCTPOEHUS TEOPUH MTOBEPXHOCTHBIX SIBJICHUM, UCXO/IS U3 CBOMCTB JIUCIIEPCHBIX CUCTEM;

- TpaBWiIa MOXKapHOM 0€30MacHOCTH U OE€30MaCHON PabOThl B XUMHUYECKOH JIAOOpaTOpuu MpH padoTe
C XMMHYCCKUMH BCIICCTBAMHU.

YmMmern:
- caMOCTOATENbHO (hopMysupoBaTh 3anady (HU3MKO-XMMHUYECKOTO HCCIEIOBAHUS B XUMUYECKHX
CUCTEMAX;
- MOJIb3YSCh IOJYYEHHbIMU 3HAHUSIMH, YMETh BBIOMPATh ONTUMAIbHBIC MYTH U METOJbl PELICHUs
IIOCTaBJICHHBIX 3a/1a4;
- TNPOBOAUTH (HU3MKO-XMUMHUYECKHE MCCIIEOBaHUS CHUCTEM U IPOLECCOB C  MCIOJIb30BAaHUEM
COBPEMEHHBIX METOZIOB U IPUOOPOB;
- MIPOBOAUTH (PU3UKO-XUMHUYECKUE PACUETHI;
- II0JIb30BAThCS CIIPABOYHON JINTEPATYPON;
- COCTABJIATh MULIEIUIBI 30J1EH;
- QHAIM3UPOBATH U 00CYXKIATh PE3yIbTaThl PH3UKO-XUMHUYECKUX HCCIICIOBAHNH;
- BECTU Hay4YHYIO IUCKYCCHIO 10 BOIIPOCAM KOJUIOMTHON XHMUHU.

Baaners:
- OCHOBaMH XMMHUYECKOW TEPMOIMHAMUKY JIJIsl IOBEPXHOCTH paszzena ¢as;
- OCHOBHBIMM METOJaMHM HM3MEPEHHUSI NOBEPXHOCTHOIO HATSDKEHMS JKUAKOCTEH M IOBEPXHOCTHOM
SHEPruM TBEPABIX TE;
- OCHOBaMH TEPMOJHMHAMMUKH Ipoliecca afcopOiuu. Y paBHeHue ajcopouun I nooca,;
- OCHOBHBIMU METO/IaMH OUUCTKH 30J1e (J1aau3 U ynbTpaduibTpaiys);
- METOZIaMH OKa3aHMsI IePBON MMOMOIIM IIPH HECYACTHBIX CIyYasiX B XMMHUYECKOM JJabopaTopuu
-[IPOJIEMOHCTPUPOBATh  CBSI3b  AKCHEPUMEHTAJBHBIX OIBITOB € TEOpPUEH C UCIOIb30BaHUEM
COOTBETCTBYIOILMX YPaBHEHUM;

3. KOMIETEHLIUY OBYYAIOIErOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI
JUCHUTINHBI

[Ipouecc u3yueHUs IUCHMIUIMHBI HalpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEAYIOLIUX

komnereHnuil B cootserctBuu ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HanpaBJIeHUIO TOATOTOBKU:

Kon HaunmenoBanue Nuaukarop B pe3yJabTare ocBOCHHS
KOMIIeTEHI| KOMIIETeHLINU AOCTHKEHHU S AHCHUILINHBI 00yYalommiics
U KOMIIEeTEeHIIUH JOJIZKEH

Yuueepcaﬂbubw Komnemenyuu u unoukamopbt UX 00OCUINCEHUA




YK-1

Cnocobden ocyuiecT-
BJIATHh IMMOUCK, KPUTH-

YecKHil  aHAIM3 M
CHUHTe3 HUH(poOpMaLUH,
NPUMEHATh CHCTEM-

HBIIi moaXoa sl pe-
IIEHUs TOCTABJIEHHBIX
3ajga4

YK-1.1. Ananuzupyer
3aj1a4y, BBIICIISS e¢
0a30BBIC COCTABJISIO-
IHe,;

YK-1.2. Onpenenser,
HUHTEPIPETUPYET |
pamxupyet uHpopma-
U0, TPEOYEMYIO TS
peleHHs TIOCTABIICH-
HOM 3a7a4M;

YK-1.3.
OcyIiecTBISET MOUCK
nH()OpMAITUH IS pe-
LICHUS TIOCTABIEHHOMN
3aJIa4M M0 Pa3IHYHBIM
THTIAM 3aIPOCOB;

YK-1.4. IIpu o6pabort-
Ke nH(hOpMAIIK OTIIH-
qaeT QakThl OT
MHEHUU, HHTEpIpE-
Tarui, oIeHokK, Gop-
MHUpYET COOCTBEHHEIE
MHCHUA U CYKIACHUA,
apryMEHTHPYET CBOU
BBIBOABI U TOUKY
3peHUs;

YK-1.5
PaccmarpuBaer u
IpeJIaraeT BO3MOXK-
HBIC BApHUAHTBI pEeHIC-
HUSI [TOCTaBJIEHHON
3a71a4U, OIICHUBAs UX
JIOCTOUHCTBA U HEOC-
TaTKH.

3HaTh:

- IOHSITHE U KJIACCH(DUKALHS
CHCTEM;

- CTPYKTYPY U 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHHUS CHCTEM;

- 0COOEHHOCTH CUCTEMHOT0
MOJX0/Ia B HAYYHOM ITO3HAHHH;

- TIOHSITHE O CHCTEME, e¢ LEIsX,
3a7a4ax U OOMIMX MPUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH TTIONCKA U
cbopa nadopmanmy;

- hopMaThl TpeACTaBICHUS
nHpOpMAITUH B KOMITHIOTEPE;

- IpaBUJIa UCTIOJIb30BAHUSI CPEICTB
CBSI3H;

- MH(POPMAIIMOHHO-TIONCKOBEIE
CHCTEMBI ¥ 0235l JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHHUS
NOWCKa HH(POPMaLINY;

- TEXHOJIOTHIO CHCTEMaTH3aInN
NOJIy4eHHOH HH(pOpMaIny;

- CHIOCOOBI CTATUCTUYECKOM
00pabOTKM TaHHBIX, TTPECTAB-
JICHHBIX B PA3JIMYHBIX U3MEPH-
TEJILHBIX MIKaJIaX ¥ aHaU3
MIOJTYYSHHBIX PE3yJIbTaTOB;

- BUIIBI 1 (hOPMBI paboTHI C
MeJarorMueckoil U Hay4YHOu
JIUTEPATYPOH;

- TpeOoBaHUS K 0()OPMIICHHIO
oubarorpaduu (CrMcKa JIMTepary-
phi).

Ymern:

- paboTathb ¢ HHpOpMaIHEH,
IIPEICTABICHHON B PA3IIMYHON
opme;

- 00pabaThIBaTh JaHHBIE CPEJICT-
BaMH CTaHJAPTHOTO MPOrPAMMHOTO
obecrieueHus;

- CHHTE3UpOBaTh HH(pOpMALHIO,
NPE/CTABICHHYIO B Pa3IMYHBIX

UCTOYHUKAX; -

- BBIOMPATh HCTOYHHKH
nHpopManuy, aJeKBaTHHIE
MOCTaBJICHHBIM 3aJla4aM U
COOTBETCTBYIOIINE HAYYHOMY
MHUPOBO33PEHHIO;

- OCYIIIECTBIISITh TTOUCK
nHpOpMAIINH;

- HHTEPIPETUPOBATH U
pamKUpOBaTh MHGOpPMALIHIO,
TpeOyeMyIo JIJIsl peleHuUs
[OCTaBJICHHOH 3a/1a4H.
Baapern:




- IEPCOHAIBHBIM KOMITBIOTEPOM U
MIOUCKOBBIMH CEPBUCAMH;

- METOAMKAMH aHAJIUTHKO-
CHUHTETHYECKOH 00paboTKH
nH(oOpMaLUK U3 pa3IUUHBIX
nH(pOPMAMOHHO-TIOUCKOBBIX
cucTeM (TIpeIMeTH3aIHs,
AHHOTHPOBaHKE, peepupoBaHue).

HpOd)e’CCllOHafleble Komnemenyuu u undukamopbt Ux 00CmudIceHus

IIK-5

Cnoco0eH npuodpe-
TATh HOBbIE 3HAHUS C
HCII0JIb30BAHUEM COB-
PEeMEHHBIX HAYYHBIX
METO/O0B U BJIaJIcCHHe
HMH HA YPOBHe, He00-
XOAMMOM JJIl peleHHs
3aja4, HMEIOIIHMX ec-
TeCTBeHHOHAY4YHOe
coJepkaHue U BO3HH-
KAIOLIKX NP BBINOJI-
HeHuM npodgeccuo-
HAJIBHBIX (PyHKIM.

IIK-5.1. 3HaeT OCHOBHI
(byHIaMEeHTaIbHBIX
pa3esioB MaTeMaTHKH,
(U3MKH, XUMAHN, HAYK
0 3emMiie ¥ OMOJIOrHH,
HEOOXOJUMEBIE B IPO-
(dheccroHaNBHON Aes-
TEIHLHOCTH, BO3MOX-
HOCTH M 00J1acTH
MPUMEHEHHUS METOJIOB
IKCTIEPUMEHTATHHBIX
HUCCIIEIOBAaHUN B
¢busuke.

IIK-5.2. Ymeer uc-
[I0JIB30BaTh OCHOBHEIE
3aKOHEI €CTECTBEHHO-
Hay‘IHLIX JUCHUITIINH
I OOBSICHEHUS DKC-
MEPUMEHTANBHBIX Pe-
3yJIbTaTOB; IPUMEHSTh
METOIBI MATEMATHYEC-
KOr'0 aHaJIu3a U MoJie-
HI/IpOBaHI/ISI, OCHOBHBIX
3aKOHOB (DU3UKH JIJIst
peleHus 3aa4 npo-
(heccroHaNbHOM Jesi-
TELHOCTH;

IIK-5.3.Bmageer me-
TOJIAMH TEOPETHYEC-
KOTO M 3KCIIEPUMEH-
TaJILHOTO MCCIEN0Ba-
HUSI; HABBIKAMU TIPH-
MEHEHHs OCHOBHBIX
3aKOHOB €CTECTBEH-
HOHAYYHBIX JUCIHII-
JMH B ipodeccuo-
HaJIBHOU JIeSTEIIHLHOC-
TH.

3HaTh:

OCHOBHBIC METO/TbI

HCCIIeIOBaHus B 001aCcTH
OPraHUYeCcKON XUMUU.

Ymersn:

MIPOBOJMTH CUHTE3 H

aHAIIN3 XUMIYECKUX

COEIMHEHHH C MCIIOIb30BaHUEM
METO/IOB MaTEMaTHUECKOTO aHaIN3a
U MOACIIUPOBAaHUA, OCHOBHBIX
3aKOHOB (DU3UKH IS PEIICHHS
3as1a4 npodeccuoHaIbHON
JIESITeIILHOCTH.

Baangers:

HaBBIKAMHU

IIJIaHUPOBAHUA SKCIICPUMCHTA,
00pabOTKN ¥ UHTEPIPETALH
AKCIIEPUMEHTANBHBIX JaHHBIX TPU
pELIEeHUH 3a/1a4 XUMUYECKOU U
(u3NUecKoii HaPaBICHHOCTH.

4. OFbEM JINCIIUIIUHBI U BUJbI YYEBHOM PABOThHI

Taoauua 4.1.

O0beM IMCUMNJIMHBI M BUABI Y4eOHOIl padoThI



Buj yuyeoHoii padoThl Bcero yacoB | 7 cemecTp 8 cemecTp
OO01mast Tpy10€MKOCTh TUCITUTUTHHEI 216 72 144
AyIUTOpHBIE 3aHATUS 132 52 80
Jlexmun 36 36 30
JlaboparopHble 3aHATHS 66 16 50
CamocrositenbHas pabora cryaentoB (CPC) o7 20 37
Kontposnb 27 - 27

5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA _
AKAJEMMUYECKHUX UJIM ACTPOHOMHNYEKHUX YACOB 1 BUJ1OB YYEBHbIX 3AHATUU

5.1. CTpykKTypa M cojep:KaHue U CUUIIMHBI

Taoauna 5.1.

OO61mas Tpy10eMKOCTh JUCIUIIMHBI COCTABIISIET 6 3a4ETHBIX eAUHMULL, 216 4Yacos.

n/m Bunel yueGHoI paboTh dopMa KOHTPOJIA
yCIIEBaEMOCTH,
Paziesn AUCIUIITHHEL Jlexumu | JlaGop | Camoct (bopma npomesxy-
.pa0. pa6, | ToUHOIO
= KOHTPOJIS "
ot aTTecTaluu
=
S
1. [Ipenmer, OCHOBHBIE 3agaud M cojAepkaHue | [ 2 1 2 oIpoc
Kypca. Posb KOJUUIOMHOM XAMUH.
Knaccugukanus KoJUIOMIHBIX CUCTEM. Xapak-
TEPHUCTUKA KOJUIOMIHBIX CHCTEM.
2. OnTtuueckne  CBOMCTBA. Paccesuue wu | 7 4 2 4 KomnoxksuymNel
TIOJISIPHU3ALINS CBeTa. [Mormnomenue
cBeta.OKpacka KOJUIOMAHBIX cucteM.Oddekt
®apanes-Tunnand./[BoitHoe  Jydenpenomie-
HUE.
3. MonexkynsapHO-KHHETUUECKHE cBoiicTBa. | 7 6 2 4 Kommoxsuym Ne2
bpoynoBckoe nBuxkenue.Teopust DitHmITEHA-
CwmonyxoBckoro./Iluddysus u ocmoc.
4. CenumenTtanus u CeIMMEHTAllMOHHOE | 7 6 2 4 Komnoksuym Ne3
paBHOBecHe. CeTMMEHTAallMOHHBIN aHAIIN3.




DJNEeKTpUYeCKue W DJICKTPOKUHETUYCCKHE
CBOWCTBa. DnekTpodape3 U 3IEKTPOOCMOC.
[ToreHnuan ceqUMEHTAllMM W TPOTEKaHUSI.
DNIEKTPOKEHETUUECKHUI MOTEHIIHUAIL.

Kommoxksuym Ne4

Ctpoenue ABOMHOTO DIKTPUYECKOTO  CIIOSI.
CTpoeHune KOJIJIOUIHBIX YacTHII.

TecToBEBIE
3aqaHus

Meroasl mONy4YeHUsT KOJUIMJIHBIX PacTBOPOB.
Jucnepruposanune.Konnencanus. [lentusanus.

KomnokBuym Ne5

Hroro:

36

16

20

ArperatuBHast u CeIMMEHTAIllMOHHAS
YCTOWYMBOCTHU. PackimHuBaroniee 1aBieHue 1o
Hepsiruny.@akTop arperaTMBHOM yCTOMYHMBOC-
TH

KomnokBuym Ne6

Koarymsiuust mox AeWCTBHEM  DIIEKTPOJIUTOB.
[Topor koarynsuun. Kputnueckuii noreHuual.

TecToBEBIE
3aaHus

10.

SIBiieHne cuHepru3Ma M aHTOraHu3Ma.SIBieHue
npuBbikanus [lepesapsiaka 3omeil.

Komnoxsuym Ne7

11.

PactBoper BMC. OOmias xapakTepHCTHKA.
Tepmonnnamuyeckas ycroitunsocts PBMC.

10

Komnoksuym Ne§

12.

benku. N303nextpudeckoe COCTOSIHUE.
JImoTponHbie psAnbl. BsA3KOCTH KOJUIOMIHBIX
pacTtBOpoB. MeTonbl  ONpeAesieHusT MaccChbl
IIOJIMMEPOB.

Komnoxksuym Ne9

13.

Crynuu  (renum).  DOMynbcuu.
Krnaccudukanus, crpoeHue,
METO/IBL.

Anpo3zoiiu.
MOJIydYeHUE U

Komnoksuym
NelO

Hroro:

30

50
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5.2. Conep:xanue nucunminabl «KosutonaHas xuMus»

BBeaenue

OcHOBHBbIE MOHATHUS KOJUIOMTHOM XUMUH, OOBEKTHI U 11eJU n3yueHus. KoyoniHple 4acTUIIbI U KOJUIOUAHbBIE
cucrembl. KomonaHoe (qucnepcHoe) coctosiHue BelecTBa. KomdyecTBeHHOE onpeiesieHne JUCTIEPCHOCTH:
JTUCHEPCHOCTh W YZAENbHas MOBEPXHOCTh, KPHUBH3HA IIOBEPXHOCTH YACTHI] JaucnepcHo ¢assl. Poib
IIOBEPXHOCTHBIX SIBJICHUM B IIpolleCCaX, MPOTEKAMOUIUX B JUCHEPCHBIX CHUCTeMaX. Pa3nuyHble THIIBI
KJIAaCCU(UKALIUU JTUCIIEPCHBIX CHCTEM: MO arperaTHOMY COCTOSIHUIO AMCIIEPCHON (a3bl U JUCIEPCUOHHON
cpenpbl, 10 pa3MepaM YacTHIL, 0 KOHLEHTpauu U T.1. JInopuibHbie 1 110()oOHBIE AUCTIEPCHBIE

cucTeMbl. B3anMOCBSA3b KOJIOMJHOM XWMHUU C JPYIMMH XMMHYECKUMH JUCHMIUIMHAMHU, C (U3HUKOH,

6HOHOFHCﬁ, FGOHOTI/ICI\/'I, MEIUITUHOM. OCHOBHBIE 3TaIlbI pa3BUTUA KOJUJIOUJHOM XUMUH.

1. OcHOBHBIE IOHATHS KOJIJIOUIHOI XMMHUH AUCIEPCHBIX CUCTEM

OcHoBHBIC 3aJ1a4d KOJJIOUTHOM XHUMHH, 3HAYCHHUC KOJUIOMJHON XMMMH JJIs IIO3HAHUS OMOJIOTHYECKUX

nporeccoB. OCHOBHBIE OCOOEHHOCTH KOJUIOMJHOTO COCTOSIHMS MAaTepUUH, KIACCU(PUKAIMS KOJUIOMIHBIX
CUCTEM, MOHATUE O IUCHEPCHOCTH. llomyueHne KOUIOMAHBIX CHUCTEM: KOHAEHCALUs U AUCIEPrUpOBaHUE,

XAMHYECKHE CIIOCOOBI IMMOJIYUCHUA. Ounctka AUCTIEPCHBIX CUCTEM,

JMAJIN3, 3JEKTPOIUANN3, YIbTpaQUIbTpaIIHsL.




2. MO.JIeRy.]'IﬂpHO-KI/IHeTI/I‘IeCKI/Ie H ONITHYECKHE CBOMCTBA KOJLUIOMAHBIX CHCTEM

bpoyHoBckoe nBrkenne, muddysus, pacrpeaeracHne KOUIOWAHBIX YacTUI] B TPAaBUTALMOHHOM II0JIE,
cenumenTanusi. OCMOTHYECKHE CBOMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS M CBETOTIOTJIONICHHMS, SIBIICHHE
Tunpans. OnTuyeckue METOABI M3Y4YEHUS JHCIEPCHBIX CHUCTEM, YJIbTPaMUKPOCKONUs, Hederomerpus,
TypOOAMETpHSI.

3. IloBepXHOCTHBIE SIBJIEHHS] B IMCIIEPCHBIX CHCTEMAX

N30bITOYHAasT TOBEPXHOCTHAsE SHEPTHUs M IOBEPXHOCTHOE HATSHKEHHE Ha TpaHule pasnena ¢as,
ypaBaenue ['ubO0ca. Bumel copOruu. AgjcopOumsi W CBsI3b €€ C IOBEPXHOCTHBIM HATSIKCHHEM,
MOBEPXHOCTHO-aKTHBHBIE BellecTBa. AncopOuusi u3 razoBoil ¢asel, m3orepma JleHrmiopa, crpoeHue
aJICOPOIIMOHHOTO CJIOSI HAa TPaHWIE PacTBOp-_ra3. AJcopOmusi M3 pacTBOPOB, OOMEHHasl aacopOuus,
n3luparenbHas aacopOuus, cMaunBanue, gruotauus. YpasHenue OpeitHanuxa, o01acT ero IpruMeHEHusI.
4. DleKTpUYeCKHE CBOCTBA JUCIEPCHBIX CHCTEM

DIIEKTPOKHUHETHYECKUE SBIICHUSA, AIEKTpodopes, dnekTpoocMoc. CTpoeHUe ABOMHOTO 3JIEKTPUUECKOTO
ciosi, teopus ['empmronbia, ['yn—Yanmena, [lrtepna. IloHATHE >MEKTPOKHMHETUYECKOTO IOTEHIIMANA.
CrpoeHue MUIEIUIbL.

5. YceToHYHBOCTD KOJJIOMIHBIX CHCTEM

ArperatuBHasi U CEIMMEHTAIIMOHHAS YCTOMYMBOCTh. DaKTOpHl CTAOMIM3ALMKU JUCIIEPCHBIX CHCTEM.
Koarymauus xomnmonansix cucteM. DakTopbl, BBI3bIBAIOIINE KOAryJALMIO, KOAryJIsUUs 3JIEKTPOJIUTAMH.
Teopun Koarysiuu: ajcopOIMOHHAas U dtekTpocTtatndeckas. Teopus b.B. [epsruna.

6. MukporereporeHHbie CHCTEMbI

3MYJ'IBCI/II/I, KJIaCCI/I(i)I/IKaI_II/IH, MCTOJbI ITOJITYyYCHU, CTa6I/IJ'II/I3aI_II/I$I, O6paH_[CHI/IC (1)8.3 B OSMYJIbCHUAX. HGHLI,
METO/bI MMOJIy4CHMU, yCTOfI‘-IHBOCTI:. DU3NKO-XUMHICCKHEC OCHOBBI IICHOT allICHU . A3pO3OHI/I,
KHaCCI/I(I)I/IKaLII/IFI, MCTOABI ITOJTYUCHUA. MeTobl OYHUCTKH OT aaposoneﬁ. BHGKTpO(bI/IHLprI.

7. TepMOHHHaMHKa IMOBEPXHOCTHBIX sIBJICHU I

[ToBepxHocTh paznena (a3. CBoOogHAs MOBEpXHOCTHAS IHEprus. [loBepXHOCTHOE HATSKEHHUE, CUIIOBAs
U SHEpreTHyecKas TPakTOBKH. MeToa N30bITOUHBIX TEPMOAMHAMUYECKUX (DYHKIMH MOBEPXHOCTHOTO CIIOS
(I'n66c¢). IlonsTHEe O TOBEPXHOCTHU pa3pbiBa MU pasueistomend moBepxHocTu. OO0OIIEHHOE ypaBHEHUE
MEPBOTO ¥ BTOPOI'O 3aKOHOB TEPMOJUHAMUKH ISl IOBEPXHOCTH paszena (as. M3MeHeHne noBepXHOCTHOTO
HATSDKEHUS JKUAKOCTH Ha TPAHWIIE ¢ COOCTBEHHBIM IMApOM B 3aBUCHMOCTH OT TE€MIepaTypbl, KpUTHUECKAs
temneparypa no MenaeneeBy. CBs3b CBOOOJHONW MHOBEPXHOCTHOW 3HEPIrUU C TEIUIOTOW CyOIMMAaIiu
(npaBuso Credana), MOIyIEM YIPYrOCTH, HI€aTbHONH IPOYHOCTHIO U IPYTUMU CBOMCTBAMHU BELIECTBA.
IToBepxHOCTh pazfena MeXIy ABYMS KOHIEHCHpOBaHHBbIMH (hazamu. [IpaBuio AHTOHOBa, yCIOBHS €ro
IPUMEHEHHUS.

8. Kanunnsipuble ABI1eHUA

Kanmmaproe nasnenue. 3akoH Jlarutaca. 3aBHCMMOCTH JaBJICHHs MMapa OT KPUBHU3HBI IIOBEPXHOCTH
xuakoctu. 3akoH Tomcona. KanwmispHas koHjeHcanus. M3orepMmuueckas II€peroHKa BeEIECTBA.
CwmaunBanue. KpaeBoii yron. 3akon FOHra (cuioBoil u sHepreTHueckuil BbIBOJIbI). COOTHOILLIEHUE MEXIY
Huu. KanwispHoe nogHATHE XKUAKOCTH, ypaBHeHue JKropeHa, KamwulspHas IOCTOSHHAs >KUIKOCTH.
N30uparenbHoe cMauMBaHME KaK METOJ XapaKTEPUCTHUKH MOBEPXHOCTEH TBEpAbIX Teld (MTMOQUIbHBIX U
mo¢poOHeIx). IlomHoe cmaunBanue (TepMoAMHaMUYeckoe YyciioBue). OCHOBHBIE METO/Abl HM3MEpPEHHS
MOBEPXHOCTHOTO HATSKEHUS KUJIKOCTEH M MOBEPXHOCTHOM 3HEPTUU TBEP/IBIX TEJl.

9. HOBerHOCTHbIe fAIBJICEHMSI 1 MEXaHHYECKHEe CBOMCTBA TBEPABIX TEJ

10



Paspymenne um m3MmenbueHHe (AMCIEPTUPOBAHUE) TBEPABIX TEN KakK (PU3UKO-XUMHUYECKHH MPOIECC
o0pa3zoBaHMs HOBOW NOBEpXHOCTH. DPPexT Pebunaepa: n3MeHeHNE MPOYHOCTH U TUIACTHYHOCTH KaK CIe]l-
CTBHE CHIKCHHUS TOBEPXHOCTHOM OJHEpruM TBepAbIX Tesl. OcHoBHbIE (opmbl mposiBieHHs 3¢ deKTa:
IUIaCTU(UIUPOBAHUE, BO3HHUKHOBEHHUE XPYIKOCTH, CaMOITPOU3BOJIEHOE JHMCIEPTUPOBAHUE.
Tepmonunamudeckue ycnoBus npossieHus 3¢ dexra Pedunaepa. BnusHue XuMHUecKoi PUPOIBI TBEPIBIX
TeJ M KUAKOCTeH Ha BO3MOXHOCTH ero mposiBieHus. [lposBienue sddexra PeOunaepa B mpupoaHbIX H
TEXHOJOTNYECKUX IpoLeccax.

10. AncopOunsi Ha IOBEPXHOCTH pa3aesia a3

AncopOuusi Kak camMOIPOU3BOJILHOE KOHIICHTPUPOBAHWE Ha IMOBEPXHOCTH pasjena (a3 BEIIeCTB,
CHIDKAIOMMX MexX(pa3Hoe HaTspkeHHe. [I0BEpXHOCTHO-aKTHBHBIE W WHAKTUBHBIE BELIECTBA (IIPHMEPHI).
OTHOCHUTENBHOCTh MOHATHUS «ITOBEPXHOCTHASI aKTUBHOCTH» (3aBUCUMOCTH OT MPUPO]Ibl KOHTAKTH -
pyromux ¢a3). TepmoauHamuka mporiecca aacopouuu. YpaBHenue ajacopouuu ['nooea.

Oprannueckue moBepxHocTHO-akTHBHBIC BemiecTBa (ITAB). Knaccudukamus I[IAB mo momnexymsipHOMy
CTPOCHUIO (aHMOHO- W KAaTMOHOAKTHBHBIC, HEHMOHOTCHHbIC, aM(OIHUTHBIC); obmacTu npumeHeHus [TAB.
Bricokomonekynspubie [TAB (mpumepsl, otaunuust ot Huskomonekynsipabsix [TAB). Knaccudukauus 11AB
10 MEXaHU3MY HUX JIEHCTBUS (CMauMBaTeIH, AUCIIEPraTopbl, CTAOMIN3AaTOPbI, MowoIIKeE cpeacTBa). [lonsaTue
o ruapoduibHo-munoduasHoM Oanance (I'JIb) monexyn [TAB.

3aBUCUMOCTh IOBEPXHOCTHOTO HaTsbkeHHs OT KoHueHTpauuu IIAB.VpaBnenune Illumikockoro.
[loBepxHOCTHAasE aKTMBHOCTb, €€ HU3MEHEHue B romonorumyeckux psgax I[IAB. Tepmoaunamuueckoe
obocHoBanue npaBmwia Tpaybe—/[rokn0. MeToabl OIIEHKH MOBEPXHOCTHON aKTUBHOCTH OPTaHHYECKUX

ITAB. Pabora aacopOumu. JluHamMudeckuii xapaktep aJcOpOIMOHHOTO pPAaBHOBECHS Ha IMOBEPXHOCTHU
paznena pactBop [IAB-ra3. YpaBuenue Jlenrmriopa, ero cBsizb ¢ ypaBHeHusiMu [ n66ca, [llumkoBckoro u
®pymkuHa. CtpoeHne MoHoca0eB pacTBopuMbix [TAB. J/I[ByMepHOE cocTosiHME BElecTBa B IOBEPXHOCTHOM
CJI0€, OPUEHTALUsl MOJIEKYJ B pa3peKEHHBIX U HACBILIEHHBIX CJIOAX. YPaBHEHHE COCTOSHUS MOHOCIIOS
ITAB. Pacuer pasmepoB moinekyn IIAB. IloBepxHocTHbIe TieHKH HepacTBOpuMbIX [IAB; moBepxHOcTHOE
JaBJIEHWE, METOJbl ero usmepeHus. M3orepmbl nByxmepHoro naBiaeHUs. OCHOBHBIE THIbI IUICHOK:
ra3oo0pasHble, JKUAKOPACTAHYTHIE, KHUJKUE U TBEp/ble. Y CIOBUS MEepexo/ia MIECHKH OT OJJHOTO COCTOSIHUSA K
npyromy. Ancop6buust ITAB u3 pacTBOopoB Ha NOBEpXHOCTH TBepAbIX Ten. IIpaBmiio ypaBHUBaHUSA
nonsipHocteit Pebunnepa. Monudunupyromue cpoiictBa [IAB: runpodunuzanus u rugpododusanms
TBEpAOH NOBEPXHOCTHU. YIIpaBIeHUE CMAauMBaHHUEM B Ipolieccax (aoTanuu.

11. D1eKTPONOBEPXHOCTHBIE SIBJCHHUS B JMCIEPCHBIX CHCTEMax

JBoitHoii snextpuueckuit crmoi  ([ADC). Ilpuumnsr obpazoanus JIIC. TepmoauHamuyeckoe
paBHOBECHE MOBEPXHOCTH pasnena a3 ¢ ydeToM deKkTpudeckor sneprun. Moaenu crpoenus J[9C (Teopun
I'ensmroneia, I'yn-Uenmena, Illtepna). V3meHeHue mnoTeHuuana B 3aBUCUMOCTH OT pPACCTOSHUS OT
MOBEPXHOCTHU JUIsl CWJIBHO U ¢1a00 3apsKEHHBIX MOBEPXHOCTEH; BIMSHUE KOHIEHTPAIMKU U 3apsjia MOHOB
AJIEKTPOJINTA. DJIEKTPOKMHETUYECKUE SIBJICHHUSA: 3JEKTpo(dope3, 3IEKTPOOCMOC, MOTEHLUANbl TEUCHHUS H
ocenanusi; Tteopust ['enpMroiabra—CMOIYyXOBCKOTO.  DJIEKTPOKMHETHMYECKMH  MOTEHIUWaN; TIpaHula
CKOJIBKEHUS. MeTO/Ibl OIpeesieH s SJIEKTPOKMHETHYECKOT0 noTeHuana. CTpoeHne MULIEUIBI  IPUPOJIBI
ANIEKTPOJIUTA HA BEJIMYMHY M 3HAK 3apsia KOJJIOMJIHBIX yacTull. OCHOBBI MOHHOTO oOMeHa. JInoTpomnHsbie
psaasl. 302/1eKTpUYecKoe COCTOSIHUE B TUCHEPCHBIX CHCTEMAaX; METOJIbI ONPEAEICHUS N303JIEKTPUYECKON
TOUKH. [IpakTHYecKre MPUITOKEHUS dJICKTPOKHHETHIECKUX SBICHHH.

12. JInododHbIE cUCTEMbI

JlucniepraiiliOHHBIE METOABI MOJYUYCHUsI AUCTIEPCHBIX CHUCTEM (3071, SMYIBCHH, TI€H, a’dpo30Jiei).
Poms IIAB B mpomeccax modydeHUs IUCIEPCHBIX cucTeM. CBs3p pabOThl AMCIEPTUPOBAHUS C
MOBEPXHOCTHOM 3Heprueil TBepapix Ten. Mcnonb3oBanue rddexra Pebunnepa st ymMeHbIIeHUs pabOThI
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pivs (o

neprupoBanus. [Ipoueccsl aucneprupoBaHusi B TNpUpoAe M TexHHKe. KoHAeHCAllMOHHBIE CIOCOOBI
HOJTy4eHUsl JucrepcHbIXx cucreM. OOpa3oBaHue 30J€ B Ipoleccax XUMHUYECKUX peakiuil. OCHOBHbIE
METOABl OYUCTKH 30Jei (muanu3 u ynapTpadmnbTpanus). Komtomano-xumuyeckue cpoiictea BMC.
YHUBEPCAIBHOCTh MOJIEKYJISIPHO-KUHETUYECKMX CBOMCTB pPAacTBOPOB M JUCHEPCHBIX cucTeM. Teopus
OpOYHOBCKOTO JBWXeHHA 10 ODiHmTeHHy—CMomyxoBckoMy. Juddy3us B KOITOUTHBIX CHUCTEMaX.
VYpaBHenue OifHmTelHa. OcMOTUYECKHE SBJIEHHUS B KOJUIOMAHBIX CHUCTEMaX, UX POjib B OHMOJIOTMYECKUX
npoueccax. PaccesHue u mosspusanus cBeTa B KOJUIOMJHBIX cUCTeMax. 3akoH Penes m ycimoBus ero
npuMeHuMocTH. Munukarpucel  cBeropaccesHus. HepeneeBckoe paccesnue. Ilornomienue cBera
HEMPOBOSIIMMU M TPOBOASIIMMU yacTuiiamu. [IpuMenenue 3akoHa JlamOepra—bepa Kk MyTHBIM cpeiam.
Oxpacka KOJJIOMIHBIX CHCTEM, OKpallleHHblE KOJUIOMJbl B npupoie u TexHuke. Hedenomerpus u
TypoumumeTpus. YiubTpaMukpockonus. I[IpuMeHeHHe SIEKTpPOHHOW MHUKPOCKONHMU K HCCIIEIOBAHHIO
KOJUIOMJIHBIX CUCTEM. MeTOoIbl ONIpeeNIeHNs] KOHLEHTPALlUU U Pa3MEpPOB YacTHI] 30JI€H.

13. CenMeHTALMOHHAS YCTOHYHUBOCTH

CenumentannonHo-aud¢y3nonHoe paBHoBecue. Merona Ileppena ompenenenus ducia ABOTajapo.
CeaMMeHTAIMOHHBIN aHANMM3 TMONMUIUCTIEPCHBIX cucteM. Koncranta cegumentanmu. Juddepenunanbunas
KpUBasi paclpeiesieHHusl 4acTHI] [0 pa3MepaM; HUHTErpajibHas KpuBas; MOCTPOCHUE HX K3 JAHHBIX IO
KMHETHKE HAaKOIUIEHHs ocaka. [[ppumMeHenue ynpTpaneHTpuyr [Uist U3MEPEHUS. MacChl YIIbT-
paauCIIepCHBIX YacTHIl U Makpomosiekyn (Jymanckuii, CBendepr).

14. ArperaTuBHasi yCTOHYMBOCTh

Teopust ycroitunBocti nrodoOHBIX 30iiel (Teopust JJIDO). TepmoauHaMuKa TOHKHX IUJICHOK.
PacknunuBatoiee gasnenue no [epsruny. MonexkynspHas COCTaBISIONAs PACKIMHUBAIOIIETO AAaBJICHUS.
Yder MOJISKYJSIPHON NPUPOJBI KOHTAKTUPYIOMMX (a3 ais TOHKHX TUIGHOK M CPEpUUICCKUX YaCTHII.
DNeKTpocTaTUYeCcKass  COCTaBJIAIONIAs  PACKIMHMBAIOLIETO  JAaBJICHUS.  3aBUCUMOCTb  JHEpPruu
B3aUMOJICHCTBUSL YACTHUIl TUCIEPCHOW (a3l OT pacCTOSHHUS MexAy HUMH. CTPyKTypHO-MEXaHUYECKUU
Oaprep (Teopusi Pebunpaepa). Peonornueckue cBoiictBa aacopOunoHHbIX cioeB [IAB — crabunmzaTopoB
KOJUIOM/10B. 3alIUTHBIE KOJIJIOUIBI.

15. Koarynsinms 3071e# 371€KTPOJIUTAMHU

[Topor koarynsuuu; 3aBUCUMOCTb KPUTHYECKOW KOHIIEHTPALMM JJIEKTPOJIMTA OT pa3Mepa M 3apsaa
Koarynupyroiero nosa (mpasuio [ynere—I"apan). AHTaroHU3M U CUHEPTU3M B JEHCTBUU 3JIEKTPOIUTOB
Ha nporecc koaryisaiuu. Koarynsius cuiibHO U c1abo0 3apsHKEHHBIX 30J1eH (KOHIEHTpaluoHHAs U
HelTpanu3anuonHas koarynsanus). O6ocHoBanue npasuia Llynsue—Iapau B Teopun AJIDO.

@OnoKynALUs, TeTePOKoaryyalus, afaryisaus (onpeaeneHus, npumepsl). Kuneruka koarymnsuuu. Teopus
obicTpoit koarymauuu (CMomyxoBckHif). OCHOBHBIE MOJIOXKEHUSI TEOPUH MeJUIeHHOM koaryssuuu (DPykce).
O6patumocTs nporiecca koarymsiuu. [lentuzamms.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'H

B cootBetcTBHU ¢ paboyei mporpaMMoi U TEMaTHYECKUM TUIAHOM M3Y4EHHUE JUCIUILTUHBI TPOXOIUT
B BHUJAEC ayIUTOPHOM M CaMOCTOSTENbHONM pabOThl CTYAEHTOB. Y4YeOHBIN IMpolecc B ayJIuTOPUHU
ocyltecTBisieTcs: B (hopMe JEKIUOHHBIX U TJAOOpaTOpHbBIX 3aHATHI. [IpeaycMoTpeHb! JeKIMU-BU3yaIn3aluu

C HpO6J’ICMHBIM H3JIO)KCHUCM OCHOBHBIX TEM KypCa, KOTOPLIC BXOIAT B pa6oqy}0 nporpaMmmy
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(mpencrasnensl B Tabnune «Coaepkanue AUCUUILUIMHBIY). PekoMeniyemblie 00pa3oBaTesibHbIe TEXHOJIOTHH:
pEUTUHrOBass TEXHOJOTHUS, TEXHOJOI'MSl HMHTErPAaTUBHOIO, IPOOJIEMHOr0, MHHOBALIMOHHOTO, JINYHOCTHO-

OPUCHTHUPOBAHHOTI'O, Z[I/I(b(beDeHHI/IDOBaHHOFO, HHAWUBUAYAJIbHOI'O, pa3sBUBAOLICTO O6y‘leHI/I5{ u

I'YMaHHUCTHYCCKOI'O O6paSOBaHI/I5I. HPGHYCManI/IBaCTCH YTCHHUC 4YaCTHu J'IeKLII/Iﬁ C HCIIOJIB30BAaHUEM

MYJIBTUMEAUMHBIX CPEICTB O0yUEHUS.

7. IEPEYEHb YYEBHO-METONYECKOI'O OBECIIEYEHUS JJISI CAMOCTOSITEJILHOI
PABOTbI OBYYAIOIIIUXCS O JUCHUILIMHE (MOJIYJIIO)

7.1. IlepeueHb-y4eOHO-METOAMYECKOTO 00ECIIeUEHUs sl O0yJaOIIUXCS 110 TUCITUTUIHHE:

1. benuk B.B. ®usnueckas u komwtongnas xumus/B.B. benmuk, K.M. Kuenckas. — M.: Akagemus, 2005.
— 288 c.

2. 'emepman M.H. Komonanast xumust/M.U. I'ensman, O.B. Kosanesckas, B.I1. FOctparos. —
Cn6.:JIans, 2005. — 336¢.

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

7.2. YkazaHus ais o0y4aroumxcs Mo OCBOCHHUIO IUCIUTUIMHBI

Taoauna 7.1.
CoaepixkaHue caMOCTOATEILHOM padoThl 00yUYaromMXcst
\Homep Temwi/6onpocel, 6biHOCUMbBIE HA CAMOCMOAMETbHOE Kon-60 Dopmut
pazoena usyuenue paoomuwl
(memvl) uacoe
1. |Mopepxmocrnbie  sBieHMs B AMCHIEpCHBIX 6 cobecenoBaHue,
CHCTEMAX TECTOBBIN
[ToBepxHocTHO-akTUBHBIE  BemectBa  (IIAB). KOHTPOJIb
Ctnoenne [TAB
'YpaBHeHUE ['u60ca. [ToBepxHOCTHAs 6 cobecenoBaHue,
2.  |[aKTHUBHOCTb. TECTOBBII
KOHTPOJIb
3 l30TepMa MOBEPXHOCTHOIO HATSKEHHUS. 6 Cobecenopanue,
" |OnpezneneHue MOBEPXHOCTHOTO HATSKEHHS 11O TECTOBBII
MeToay PeGunaepa. KOHTPOJIb
4. |Vpapuenue Jlenrmiopa u ®OpeiHumIXa. 6 CobecenoBanue,
3otepma aacopbuuu. CTpykTypooOpa3oBaHHeE. TECTOBBII
KOHTPOJIb
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Peosornyeckre u CTpyKTypHO-MEXaHUYECKUE CBOMCTBA § cobecenoBaHue,
S, IUCTIEPCHBIX CUCTEM. TECTOBBLIN
KOHTPOJIb

6. CTpYKTYpPHO-MEXaHUYECKHE CBOMCTBA HEPTAHBIX 7 cobecenoBaHue,
TUCTIEPCHBIX CUCTEM TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
IMPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnuie éonpocel 0nsa cobecedosanus

Bapuanm 1
1. JIBOIHO# 2JEKTpUUECKUIN CIOHN U SJIEKTPOKUHETHYECKHe siBiieHus. [loBepXxHOCTHAs SHEPTUs U 3apsij
noBepxHoctu. Ctpoenue JIIC. YpaBuenue Hepucra.
2. Mepa aucniepcHOCTU. [ €TepOreHHOCTh KOJIJIOUIHBIX CHCTEM.
3. 3011p HoAMCTOTO cepedpa MONYdYeH B Pe3yJbTaTe MOCTCIICHHOTO J00ABIICHUS K 20cm® 0,01H pacTBopa
womucroro Kamus Scm® 0,2%-HOro pacTBopa a30THOKHCIOro cepeGpa. Hammcatb bopMyny MHIIEIUIBI
MOJIYYMBIIIETOCS. 30JI1 W OINPEICINTh HAMpaBJICHUE JBIDKEHUS YACTHUI[ €r0 B JJIGKTPUYCCKOM TIOJIE.
[1n0THOCTH pacTBOpa a30THOKUCIIOTO cepedpa MPUHITH PAaBHOU €UHUIIE.
4. Kakoii oobem 0,005 H pacTBOpa a30THOKHMCIIOrO cepedpa HaJo MpuOaBUTH K 20cm® 0,015H pacTBopa
MOJIMCTOr0 Kaliks, 4TOObI MOJYYUTh TMOJOKUTENBHBIN 307 HOAMCTOro cepebpa? Hammcats dopmyny
MUTIEIUTBI.

Bapuanm 2

1. Tlpenmer xosmonaHONW XuMuH. OCHOBHBIE CBOWMCTBA KOJUIOMIHBIX pacTBOPOB. [ToHSATHE O KOJIIOMIHBIX
CUCTEMaX.
2. NlBoiiHoii  onektpuueckuit  cmoil.  Teopust  IltepHa.  DIEKTPOKMHETHYECKHH  IOTECHIMAIL.
N30snexkTpuyeckas TOUKa.
3. 30716 THIpPATa OKUCH JKeJie3a MOJIYUHIIH B pe3yIbTaTe 100aBIeHus K 85 em® kumsieit JTHUCTUIUTAPOBAHHOMN
BOZBI 15 eM® 2% -Horo pacTBopa XJI0pUCTOro xene3a. [Ipu 3ToM XJIOpHOE kKene30 4aCTUYHO MOABEPIIIOCHh
TUIPOJIN3Y
FeCl; + 3H,0 = Fe(OH)3 + 3HCI
Hamucate ¢opmyny munemnisl 3o Fe(OH)s yuutbiBas, 4to mpu oOpa3oBaHWU YaCTHI[ THIpaTa
OKHCH KeNie3a B PacTBOPE MPUCYTCTBOBAIN ciexyromme nousl: FeO*, HY, CI',

4. CBexxeocax/IeHHBbI 0CaJJOK THAPOOKHUCH AIIOMUHUS 00pabaThIBaeTCs HE3HAYUTENbHBIM KOJHMYECTBOM
COJITHOM KHUCIIOTBI, HEJOCTATOYHBIM JJIs IOJHOIO pacTBopeHus ocazaka. Ilpu srom oOpasyercs 307b
Al(OH);. Hartucatp ¢opMyity MHUIEIUTBI THAPOOKCHIA ATFOMUHHUS, €CIIM W3BECTHO, YTO B DJIEKTPHUYECKOM
I10JI€ YaCTUIBI THApATa OKUCH aTIOMUHUS MEPEMEIIAIOTCS K KaTOy.

Bapuanm 3
1. MonekynsipHO-KUHETUYECKHE CBOMCTBA KOJIJIOUIHBIX CHCTeM. bpoyHoBckoe nBrkeHue. CpeaHuii cBUT
YaCTHUILL.
2. Xapakrepuctuka aucnepcHoil (as3pl. UncneHHas, oObeMHas U MaccoBas KOHIICHTpAIMS TUCTIEPCHOM
(ha3zwl.
3. 301b  cepbl OBbLT MOTYYEH MYTEM J00ABICHUS 5 MII pacTBOpa CEPhI B CIIUPTE K 10cm® JUCTUIUTUPOBAHHOMN
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BOJbI. KaknM METO10M TOJTy4eH MaHHBIN 307167 UeM 0OBICHSAETCS, YTO B MPOXOIAIIEM CBETE 30J1b 00J1a1aeT
KpacHOBATO-OPaHKEBBIM OTTEHKOM, & B OTPAKEHHOM —TOJTyObIM?

4. OOwscHHTE, TMOoYeMy IIpu B30anThIBAaHWU OCH30JIa B BOJie HaONMIOmaeTcs OBICTpOE paccilanBaHHE
KUJKOCTEH, a IPHU B30AITHIBAHUM YKA3aHHBIX >KMJIKOCTEM B IMPHUCYTCTBUM MbUIA IMOJYYaeTCsl YCTONYMBAas
smynbeus. Kakyto pons urpaer monekynsl mbiia (Ci7H3zsCOONa)? Jlath cxemy KamelbKd SMYJIbCHU
Oenzouna B Boje. KakuM MeTooM mosrydeHa sMyabCcusi?

Bapuanm 4

1. IloBepxHocTtHble sBieHus. [loBepxHocTHOe HatrskeHue. KpaeBoil yronm cmaumBanus. Temiora
cMaurBaHud. KanumuisipHoe MoAHSTHE U OMyCKaHUE KUKOCTH.
2. CTpoeHue MULIEIT 30JIEH.
3. Kakue oobembr  0,029%- Horo pactBopa NaCl u 0,001n AgNO; Hamo cMmermarh, 4TOOBI MOJTYYUThH
He3apsHKEHHbIE YacTULBI 301 XJiopucToro cepedpa? IIIOTHOCTH pacTBOpa XJIOPUCTOrO HATpUsl paBHA
eIMHHULIE.

4. 30516 IBYOKHCH 0JI0Ba 00pa30BajICs B PE3yJIbTATE JEHCTBUS HEOOIBIIIOTO KOJIMUECTBA COJISTHOM KUCIOTHI

Ha cTaHHaT Kaius. Hamucats hopMyny MULIEIUTBI 30715

Ilpumeput 3a0anuii KOHMPOALHBIX padom

Koumponvnasa paooma 1
1. 30J1b HOMCTOTO cepebpa MOMydeH B pe3yibTaTe OCTeNeHHoro Jobasnerms k 20cM® 0,011 pacTBopa
womucroro kamust Scm° 0,2%-HOro pacTBOpa a3OTHOKHMCIOro cepeGpa. HarmcaTs (opMymy MHMIEIb!
MOJYYHMBILETOCS. 30JI1 W ONPEACTUTh HANpaBICHUE IBW)KEHUS YAaCTHUI[ €r0 B JJIEKTPUYECKOM IIOJIE.
[TnoTHOCTH pacTBOpa a30THOKKCIIOTO cepedpa MPUHSITh PABHOM €MHHULIE.

2. Kakoit o6vem 0,005 H pacTBOopa a30THOKHMCIIOTO cepedpa Haa0 MpUOaBUTh K 20cm® 0,015H pacTBopa
HMOAMCTOTO Kayusi, YTOOBI MOJYYUTh TMOJOKUTEIBHBIN 30JIb HMOAUCTOro cepedbpa? Hammcars Qopmyy
MUIIEILTBL. Omeem: ceviue 60cu’.

3. 3omp THApaTa OKHMCH JKele3a TMOJY4YHJIM B pe3ylnbraTte Ao0aBieHus K 85 cM®  KumsIIeH
JUCTUJNTMPOBAHHOW BOABI 15 em® 2% -Horo pacTBOpa XJIOPUCTOro >kene3a. [Ipu 3ToM XJIOpHOE Kene30
YaCTUYHO MOABEPTIIOCH TUIPOIU3Y

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

Harnucats dopmyny munemnist 305 Fe(OH); yauTeiBast, 4To pu 00pa30BaHUHU YaCTHI[ THAPATa OKUCH

’Kere3a B pacTBOPE MPHUCYTCTBOBAIN ciexyromme nonsl: FeO', HY, CI”.

4. CBeXeoCaXJIeHHbI 0CaZOK TUAPOOKUCH AIIOMUHHUS 00OpabaThiBaeTcs HE3HAYMTEIbHBIM
KOJIMYECTBOM COJISTHOM KHCIIOTBI, HEIOCTaTOYHBIM  JJIsi TOJHOrO pacTBopeHus ocaiaka. I[lpum stom
obpasyercst 301mb Al(OH)3. Hamucats hopmyny MUIETBI THAPOOKCHA ATFOMUHHS, €CITH U3BECTHO, YTO B
AJIEKTPUYECKOM I10JI€ YACTULIBI TUAPATA OKHCH aTIOMUHUS MEPEMEIIAIOTCS K KaTOy.

Koumponwvnan paooma 2
1. 3oms ceppl OBUI MOJIydyeH MyTeM J00aBleHHs 5 MJI pacTBopa cepbl B CIHPTE K 10em®
TUCTUJUITMPOBAaHHON BOJbl. KakuM MeTo/10M MoitydeH JaHHBINA 30767 UeM 00BsICHSETCS, UTO B MPOXOASIIEM
CBeTe 30JIb 00JIaJ]aeT KPACHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAKEHHOM —TOTyObIM?

2. O0ObsAcHUTE, MOYeMy Mpu B3OANTHIBAaHUU O€H301a B BOJE HaONomaeTcsi ObICTpoe pacclianBaHue
KHUJKOCTEH, a MpU B30AITHIBAHUM yKA3aHHBIX >KUIKOCTEHW B MPUCYTCTBUU MbUIA TOMY4YaeTCsl YCTOWYHMBAs
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smynbeus. Kakyto pons urpaer monekynbl Mbiia (Ci7HzsCOONa)? Jlate cxemy KameinbKu SMYJIbCHU
6en3ouna B Boge. Kakum MeTooM mosyueHa sMyabeusi?

3. Kakwue oobembr 0,029%- Horo pactBopa NaCl u 0,0015 AgNO3 Hago cmemarh, 4To0bl TOIYIHUTh
HE3apsHKEHHBIC YaCTHUIIBI 307151 XJIOpUcTOro cepedpa? IIIOTHOCTH pacTBOpa XJIOPHUCTOrO HATPUS pPaBHA

CANHUIIC.

Omeem: 4,96¢cm° pactopa AgNO; 0,001 u 1em® NaCl 0,029%.
4. 307b JABYOKHCH OJIOBa 00pa3oBajiCsi B pe3ysbTaTe ACHCTBUS HEOOJBIIOTO KOJIMYECTBA COJSIHOW

KHCIIOTHI Ha cTaHHAT Kanus. Hamcars popmyimy MUTIEIITBI 307151
Omeem: {[SiO,], SiOs* 2(n-x)H}>* 2xK*

Kpumepuu OUECHKU omeema cmyc)enma npu éblnojinenuu KOHmp0ﬂbl-l0l7 paﬁombl

Onenka TpeOoBaHusi K 3HAHUSIM
OTJIMYHO IPUBEJCHbl  IIOJIHBIE  IPAaBUJIbHBIE  pEIIEHUS, OTBETbl  I'PAMOTHO
apryMeHTHUPOBAHbI
XOpOIIO JIONYUIEHbl HE3HAYUTEJbHbIE IOTPEIIHOCTH IPU OTBETaX Ha BOIPOCHI,
apryMmeHranus Oblia He OJHOU
YJIOBJIETBOPUTEIBHO | B OTBETaX HA HEKOTOPbIE BOIPOCHI JOMYIIEHbI TPyOble OIIMOKH, 4YacTb
BBIBOJIOB HE ApI'YMEHTHPOBAHA WJIM apT'yMEHTHPOBAaHA HENPABUIILHO
HEYJIOBJIETBOPUTENIbHO | 0TBeThl HAa 50 u Gosee % BOMpPOCOB OLIMOOUYHBI, OOIBIIMHCTBO BBIBOJOB
HE apryMEHTUPOBAHbI UJIM apTyMEHTUPOBAHbI HENIPaBUIIBLHO

Ilpumepnvie mecmoegwie 3a0anus no Kypcy «Konnouonaa xumua»

Tect 1

1.K AUCIICPCHBIM CUCTCMAaM THUIIA a3PO30JI1 OTHOCUTCA:

a) MailoHe3 U MeHa
0) resb 1 30I1b

B) JIbIM U TyMaH

') MOJIOKO M CM€TaHa

2.YacTumamu,
(1), sBAstroTCS:

a) KaTHOHBI
0) aHHOHBI
B) KaTHOH-PaJINKaJIbI

BBI3BIBAIOIIIMMH

Koaryjsanuro  30J14, TIOJYYCHHOI'O

THUAPOJIMU30M  XJIOpUJa IKEJIC3a

I') HEUTpabHbIE MOJIEKYJIbI

3.ITorernuanonpeneNsonMM HOHOM B cUcTeMe, oOpasyrolieiics cornacHo ypaBHenuto H,SO4(u36.) + BaCl,

— BaSO, + 2HCI aBisrores :

a) Ba?*
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6) CI
B) H*
r) SO~

4. IlepeMelieHre AUCIIEPCHON Cpeibl OTHOCUTENBHO HEMOJABHKHOM TUCTIEPCHOM
a3kl K NIEKTPOLY, MO ACHCTBHEM BHEITHEH Pa3HOCTH IMOTCHIIMAIOB HA3bIBACTCS:

a) muddysueit

0) DIEKTPOJIU30M

B) RJICKTPOIMCCOIHAIIEH

I) 3JeKTPOOCMOCOM

5.Komnonanas yactuna (rpanysa),00pa3yromiasicsi COrjlacCHO YpaBHEHUIO peakluu
K5SiO; + HZSO4(I/I36.) =H,SiO; + KzSO4, HMeEET 3apsa.

a) BBICOKHI OTPHUIIATEIHHBIN

0) YaCTHYHO OTPHULIATEILHBIN

B) NOJIOKUTEJIbHbIM

r') HyJEeBOM

6.2 deKTUBHBIMHU CTA0MIIN3aTOPAMU JUCTIEPCHBIX CUCTEM SIBIISIOTCS:

a) [TAB

0) MUHEpaJIbHbBIC KUCIOTHI

B) HEOPTaHUYECKUE COJTH

I') HEOPraHWYECKUE OCHOBAHUS

7. Won Haxonsduierocss B M30BITKE BEIIECTBA, O0OJAJarOIIMA CpPOACTBOM K SApPY MHULEIBI U
azicopOUpYIOLIMIiCA HA €ro MOBEPXHOCTHU, Ha3bIBACTCA:

a) KOaryJIMpyroIuM

0) IUCIEepCHOHHBIM

B) S,IEPHBIM

r) MOTEHIHAJONPeaeTSTIOMHM

8. HaubGomnee >()(GEKTHBHBIM KOATYIUPYIOIIMM SJIEKTPOIUTOM [UIsl 30715, MOJYYEHHOTO B pe3yibTaTe
peakuuu 2H3AsO;3 + 3H28(I/I36.) = As,S3 +6H,0,
ABIIACTCA

a) A|C|3
6) CaCl,
B) KCI

F) K3PO4

9. Snpom muiemibl, OOpasyrolieiicss mpu B3auMoJeicTBUU pacTBopa xyopuna meau (ll) ¢ u30bITKOM
cynbdumaa Kanus, siBISETCS:

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

F) KzS
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10. MeToapl moTydeHHUs! JUCTIEPCHBIX CUCTEM, OCHOBAaHHBIE Ha 00BEIMHEHUH 00JIee MEJIKHUX YacTHIl B Oojee
KpYIHBIE, Ha3bIBAIOTCS:

a) JTUCIIEPTUPOBAHUEM
0) KOHJICHCAIITMOHHBIMU
B) TUJIPOJUHAMHYCCKHUMHU
I') MeNTH3aIMOHHBIMH
Tect 2

1.K JAUCIICPCHBIM CUCTCMAaM THIIA I'a30BLIC OMYJIbCUU, IICHBI OTHOCUTCA:

a) ra3upoBaHHas BOJIa U NIE€HA
0) Tenb U 30J1b

B) JIbIM U TyMaH

I) MOJOKO U CMETaHa

2.YacTuiamMu, BBI3BIBAIOIIMMH KOArYJIALMIO 30J5, IOJYYEHHOrO THIAPOIM30M XJIOPHIA aJFOMUHHS
(1), sBistrOTCSA:

a) KaTHUOHBI

0) aHUOHBI

B) KaTHOH-PaJIUKaJIbI

I') HEUTpaIbHBIC MOJIEKYJIBI

3.IToTenmanonpeaesONUM HOHOM B cUCTeMe, oOpasyromelics cormacHo ypaBHeHHIO KoCrO4(uz6.) +
BaCl, — BaCrO,; + 2KCI saBusrorcs:

a) Ba*
6) CI
B) K"

r) CrO*

4, CaMOHp0H3BOJ’IBHLII>i MponeCC BbIpABHUBAHUA KOHICHTpPAIUN MOJICKYJI, HOHOB HUJIM KOJUIOUIAHBIX YaCTHUI]
10 BIIMSHHUEM HUX TCIIJIOBOI'O IBMXXCHHA HA3bIBACTCA:

a) muddyzueit
0) DPIEKTPOIU30M

B) 2JIEKTpOIUCCOLALIAEH
I') 3JIEKTPOOCMOCOM

5.Komnonmnas yactuna (rpanysa), o0pas3yromascsi COrJacHO YPaBHEHHUIO pEeaKIuu
CaCl, + H2SO04(u36.) =CaS0,4+ 2HCI umeer 3apsin:

a) OTpULIATENIbHBIN

0) 4acCTUYHO OTPULATENbHBIN
B) TTOJIOKUTETHHBIN

I') HyJEBOU

6.9(I)(I)CKTI/IBHLIMI/I CTa6I/IHI/I3aTOpaMI/I AUCTICPCHBIX CUCTCM ABJIAIOTCH:
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a) ITAB

0) MUHEpaJIbHBIC KUCIOTHI

B) HEOPTAaHUYECKUE COJIU

I') HEOPraHUYECKHE OCHOBAHUS

7. VloH 3apsiji, KOTOPOTO COBIAJaeT IO 3HAKY C 3apsjoM MPOTHBOMOHA MHIEILUIbI JIMO(GOOHOTrO 3051,
Ha3bIBACTCS:

a) KoaryJupyroIuM

0) IMCIepCUOHHBIM

B) SIICPHBIM

I') MOTEHIUATIONPEACISIIONIUM

8. Haumbonee > QeKTHBHBIM KOAryJIUPYIOIMM 3JIEKTPOIUTOM JUIsS 30115, IMOJYYEHHOIO B pe3yJbTare
peakuun 2NaySiOs (s + 2HCI = H,Si03 +2NaCl,

ABJICTCA ©

a) Fe*
6) Zn*
B) K

r) Cu*

9. SIlmpoM MuIeIIBI, 0Opa3yroIIecs MPU B3auMojaecTBUU pacTBopa xiopuaa xkeneza (III) ¢ u3bbITKOM
pOJaHM/IA KaJus, SIBIISICTCS:

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

10. Mertoast MOJIYYCHHUA NUCIICPCHBIX CUCTEM, OCHOBAHHBIC Ha ,Z[pO6JIeHI/II/I KPYIIHBIX KYCKOB OO arperatoB
KOJUIOUJHBIX PasMEPOB, HA3BIBAIOTCA:

a) AMcrnepramuoHHbIe
0) KOHJICHCAIIMOHHBIMHU
B) TUJIPOJMHAMHYECKUMHU
F) IICIITU3AIITMOHHBIMHU

Tecr 3
1.K nucnepcHBIM cucTeMaM THUIIA JTUO30JIM OTHOCHTCS:

a) 11o¢poOHbIE KOJUIOUIHBIE PACTBOPHI
0) TymaH u obiaka

B) CYCHEH3UU

I') MOJIOKO U CMeTaHa

2.YacTuiaMu, BbI3BIBAIOMIMMHE KOATYJISIIHAIO 30115, MOJydeHHOro AanHo# peakiueit FeCla+ (NHy) S(136.) =
Fe,Ss + 6NH,4CI saBisrorcs:
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a) KaTHUOHBI

0) aHUOHBI

B) KAaTHOH-PaJNKaJIbI

I') HEHTpaJIbHbIE MOJICKYIIbI

3.Koarynupyooium HOHOM B cuCTeMe, oOpasyroiieiics coriacHo ypaBHeHuto HySO4(u36.) + BaCl, —
BaSQ, + 2HCI, sasnsrores:

a) Ba**
6) CT
B) H'
r) S04~

4. SlBieHue TMepeHOCa YACTHIl, JUCIEPCHOW (a3bl MOJ JCHCTBHEM BHEIIHETO AJICKTPUYECKOTrO IOJIs,
Ha3bIBACTCS:

a) muddysueit

0) asekTpodopes

B) 3JICKTPOIUCCOIHAIIACH

I') 2JIEKTPOOCMOCOM

S.MI/IHCJIJIB,, Haxo4A1murecs B U303JICKTPUICCKOM COCTOSAHUN UMCET 3apsi:

a) BBICOKHMI OTpHULIATEIbHBIN
0) YaCTUYHO OTPHIIATECIIbHBIN
B) MTOJIOKUTEIBHBIN

I') HyJIEBOI

6HpI/I PaCTBOPCHUH B BOJAC MOBCPXHOCTHO-AKTUBHOI'O BEIICCTBA, BEJIMYNHA ITOBCPXHOCTHOI'O HATAKCHUA

a) YBEITMYUBACTCA
0) cHayaJyia yBeIMYMBAETCS, 3aTEM YMEHbBIIACTCS
B) HE U3MEHSIETCS
r) YMEHbIIAeTCs

7. Wonbl, aacopbupyoommecs Ha KPUCTAIMYECKOW TOBEPXHOCTH M CHOCOOHBIE JIOCTPAaWBaTh
KPUCTATTMYECKYIO PEIIETKY, U JAIOT TPYIHOPACTBOPUMOE COSAMHEHHE C MOHAMU, Ha3bIBAIOT MPABUIIOM:

a) lyneue — Iapau B) CMOJTyXOBCKOTO

6) [Tanera — dasHca r) TpayGe
8. Hammucate popmyiry Mutiesuisl 30515 KapOoHarta 6apusi, CTaOUIN3UPOBAHHOTO XJIOPUIOM Oapusi:

BaCly,s6 + Na,CO3 = 2NaCl + BaCO3 5o

Ba** + 2CI"+ 2Na* + COs* = 2Na* + 2CI" + BaCO;

Ba** + CO;* = BaCO;

{m[BaCOs]nBa?*2(n-x)CI'}***2xCI 1.k. Murienasapsokena “+ 3Ha4nuT OHA OYIET ABUTATHCS K KaTony(-)

9. MecTo pa3pbiBa npu nepeMenieHH TBepAON U )KUIKON (a3 OTHOCUTENBHO IPYT Jpyra Ha3bIBaeTCs:
a) aJIcOpOIIMOHHBIM CIIOEM

0) IMJIOCKOCTBIO CKOJIbKEHUS
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B) mudPy3HBIM CIT0EM
I') TpaHyJIoi

10. DreKTPOKUHETHYECKUIA TTOTSHIINAT Ha TIOCKOCTH CKOJIBKCHHSI, HA3BIBACTCSI:

a) TEPMOJMHAMHYECKHUM MMOTCHIIHATIOM
0) MOTEHIIMAJ OCeIaHuUs

B) JA3€Ta-NMOTEeHIUAJIOM

I') MOTEHLUAT TCUCHUS

Tecr 4
DJIeKTPONPOBOAHbIE CBOMCTBA JUCIIEPCHBIX CUCTEM

1. 3016 Agl nonyuen B3aumoneiicteem AgNO3z u Kl npu us6sitke K.
Kakoii non OyaeT noTeHIua1oonpeaesonmm?

1) Ag+; 2) I'; 3) K™ ; 4) NO* .

2. KakoBbl BO3MOKHbIE IPUUMHBI BO3HUKHOBeHUs J]DC HA NOBEPXHOCTH YaCTHI] TMAPO30Js KPEMHE3EMA B
Boje?

1) agcopOuus HOHOB CTAOUIM3ATOPA;

2) MOHM3alHs TOBEPXHOCTHOTO CJIOS;

3) mocTpauBaHHe KPUCTAIMYECKOM PEIETKH MOHAMM U3 PACTBOPA.

3. Ilpu monydeHum SMyJIbCMH THIa "Maciuo B BOAE" B KauyecTBE CTaOMIIM3aTOPOB MCIIOIb30BAHEI
TUAPOXJIOPH AoJelmiaMMonns . KakoB 3Hak 3apsia Kanemb?
1) nonoxxuTenbHbIN; 2) OTpULIATENBHBIN; 3) HET 3apsia.

4, K xakoMy 3JIeKTpoy OyayT MepeMEIaThCsi MAKpOMOJIEKYJIbI OElIKa B KUCIION cpene?
1) k kaTony; 2) K aHoy; 3) HE OyayT MepeMeniaThCs.

5. Tuaposons cynbduma meimbsaka (II1) momyden npomyckanueM U30BITKA CEPOBOIOPOAA YEPE3 PACTBOP
MBILIBIKOBUCTOM KUCIOTHI:
2 H,AsO3 + 3 H,S = As,S; + 6 H,O
3apsi yactul Oyaer
A) nonoXuTeNBHBIH (BenencTBHE ancopouuy nonos H'Y);
B) otpunarensHblii (BeaeactBue aacopouuu woros H SY);
B) sapsan orcyrcryer

7. Tuaposons xnopuaa xkenesa (II1) monyden ruaponnszom FeClsnpu kunsuenun pactBopa:
FeCls; + 3 H,0O = Fe(OH)s| + 3 HCI
B pesynbraTte o0pa3zyercs MuIleUIa, CTPOSHHE KOTOPOW MOXHO BbIpa3uth hopmyinoit {m[Fe(OH)s] nFeO+
(n-x)CI'} xCI
VYKaxuTe COCTABIIAIOLINE YACTH MULIEILIBL:

1) sapo MunenB

2) NoTeHIMATONpPE/ENIONIIe HOHBI

3) NPOTHBOMOHBI OT YACTHIIBI 10 TPAHHUIIBI CKOJIBKEHHS

4) nporusouons! aupdysHoit uactu IIC.
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a) m[Fe(OH)3];6) xCI'; 8) (n-x)CIT) nFeO”

8. 'mapo301p noauaa cepedpa MoIydeH 1Mo PeaKIum:
AgNO3z+ KI = Agl + KNO3 B npucyrcreun n3ositka AgNO;. @opmyna MUTIEIIIBI 30715
UMEeT BU;

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+ Ykaxure IpaBUIbLHBINA OTBET.
4
9. Yro Ha)SI)IBaIOT IPaHULICH CKOIBKEHHS TIPH DJICKTPOKHHETUYECKHX SIBICHHSX?
1) rpanuuy Mexay ancopOLUOHHBIM U 1P Y3HOHHBIM CIOSIMU IPOTH- BOMOHOB;
2) rpaHuy, Mo KOTOpoi mpoxoauT pa3psis JADC 1Py TEMIOBOM JBUKEHUH YACTHIL;
3) rpanuy, Mo KOTOpoi MPoxoauT pa3psiB JAIC NpH HATOKEHUH BHEITHETO 2JIEKTPUYECKOTO MOJIS;
4) rpanuuy paszena das.

10. Yro Takoe 1) anekrpodopes;2) 3JIeKTpoocMoc;
3) noTteHuuMan ceAUMEHTAalNN; 4) MOTEHLIUA TEUEHUS?

a) TEYEHHE KUAKOCTU B KAIIUJUIAPE MOJ] IEUCTBUEM JIEKTPUUECKOIO MOJIS;

6) Bo3HuKHOBeHue D/IC npu oceaHny YacTHIL;

B) JBW)KCHHE YACTHII AUCIIEPCHON (ha3bl MO ACUCTBUEM AIIEKTPHUYECKOTO TMOJIS.

r) Bo3HuKHOBeHHE D/IC npu TeYeHUH KUAKOCTH Yepe3 KalWIIIPHO- HOPUCTOE TEJIO.
Tecr S

Cmpoenue /I13C

1.Kak pacronaratorcsi B pOCTpaHCTBE IPOTUBOMOHEI 110 Teopuu Lltepua?

1) paccesHBI B MPOCTPAHCTBE Ha HEKOTOPOM DPAacCTOSHHM OT TPaHWIBI pasiena (a3, obpasys
1 Qy3HbIi CII0i;

2) pacronoseHbl BOIM3K FPaHULbI pasziena (a3, 00pasys MIOCKHi KOHIEHCaTop;

3) "acTh MPOTUBOMOHOB HAXOJUTCS BOJIM3U IPaHUILI pasziena (a3, o0pasys aacopOLUOHHbIN CIOH,
4acTh paccesiHa B IPOCTPAHCTBE, 00pa3ys AU Py3HbIi cI0i TPOTHBOMOHOB.

2.Yemy paBHa 3 pexTHUBHAs TOMMIKHA 11U (Y3HOHHOTO CII0s?

1.paccTosHUIO, HA KOTOPOM MOTeHLMaAN AU} (PY3HOHHOTO CI10s1 CHUXKAETCS A0 HYJIS;
2.PaccTosiHuI0, Ha KOTOPOM MOTEHIHAN AU (HY3HNOHHOTO CJIOSI CHUXKAETCS B € pas;
3.PaccrosiHuIO0, Ha KOTOPOM NOTEHIMAT TP (Y3HOHHOTO CIIOSI CHUXKAETCS B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTEHIHAN AUPGY3NOHHOTO CIIOSI OCTAETCSI TIOCTOSHHBIM.

3.Kako#l moTeHIHAl Ha3bIBAIOT ANEKTPOKUHETUYECKUM ?
1) norennman Ha rpanue pasaena das;
2) HoTeHIMAaJ HA TPAHULE CKOIbKEHHUS;
3) noteHIMan Ha rpaHuULE aACOPOLMOHHOTO U AU((PY3HOHHOTO CIIOEB;

4) norentman JIDC Ha paccTOSAHMU OT TPaHMIBI pasfena (a3, paBHOM >P(EKTUBHON TOJIIMHE
mud¢ysnoit yactu J19C.
4. Kakoil u3 MNepeurclIeHHBIX HMOHOB O0NazaeT Haubonbliel crnocoOHocThio cxumaTth J[OC B 307e
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cynbduaa cypbeMmsr (I1I) Sb,S3, cTabuIn30BaHHOM HUTPATOM CYPHMBI?
1) Ca**; 2) CI'; 3) SO,** ; 4) Na*.
5.1Toyemy npu Bo3pacTaHUu paguyca HOHOB, UMEIOIIUX OJIMHAKOBBIN 3apsij, ycuinBaercs cxarue [19C?
1.13-32 yMEHbBIIIEHUS THAPATALUN HOHOB;
2.13-3a BO3pacTaHUs IUIOJIBHOIO MOMEHTA HOHA;
3.u3-3a yBeNUYCHHUS a/ICOPOIIMU UOHA;
4.13-3a YBEITMUYCHUS KPUCTAINIOXUMUYECKOTO pajinyca HoHa
6.11pu xakux ycnoBusx Bo3moskHa cTpykrypa JJ9C no I'enbMromnbiry?
5) npu BBICOKO} KOHLIEHTpanuu UHAMPPEPEHTHOTO FNEKTPOINTA;
6) 0e3 100aBOK 3JICKTPOIIHTA,
7) He BO3MOKHA, HU IIPU KAKMX YCIOBHUAX
7.B gem cocrosT HepocTatku Teopuu auddysnoro 19C I'yu-Uenmena ?
A) He yuuTbIBaeT BIMSHME 3apsi/ia IPOTHBOUOHOB MHAU(PEPEHTHBIX 271eKTposuToB Ha JIDC;
bB) He MoOXeT OOBACHUTH pa3IMYHOE BIMSHUE HA HIIEKTPOKMHETHYECKHH IOTEHIMAl HOHOB
OJIMHAKOBOTO 3apsi/ia, pa3NUYalOIIUXCs 10 Pa3Mepy;
B) ne o6bsacHser aBnenue nepezapaaku 305ei
Bri6epute npaBuiibhbil 0TBeT:1) Au b; 2) AuB; 3) buB.

8.  1.Ilorenuman rpaHuusl pasaena ¢as - 31o ...
2.Ilorenuuan aud@y3Horo cios - 370 ...
3.D5eKTPOKMHETUYECKU I TIOTEHIUAII - 3TO ...
4. M30371€eKTpUyecKas TOUKa - 3710 ...
A)noTeHuuan, BO3HUKAOIUI Ha TPaHULIE CKOJIbKEHUS;
b) norennuan, BO3HUKAIONINI HAa TpaHULIE JUCTIEPCHON (Da3bl U TUCTIEPCUOHHOM CPEIbI;
B)norennuan, BO3HUKAIONIMK Ha IPaHUIIE a1COPOLIMOHHOTO U JU(PPY3HBIX CIOEB;
I') Hu4ero u3 nepevncICeHHOro

Bri6epute npaBmibnbiii oTBET: 1) 1A, 2B. 3I'. 4/1; 2) 1B, 2B, 3A, 41'; 3) 1T, 21, 3B, 4A.

9.Kakue ¢akTopsl BIUSIOT Ha paclpeieseHe NPOTUBOUOHOB B AUCIIEPCHOHHOM cpejie BOIM3H 3apshKeHHON
MTOBEPXHOCTHU 10 TEOPUHU:

A) T'ensmroneua; b) I'yu-Uenmena; B) lrepna

5) snexTpocTaTHUECKHE CHITBI;

6) nnekTpocTaTHUECKHE CHIIBI U TEILIOBOE JABMKEHUE HOHOB;

7) TemnoBoe IBUKEHHE HMOHOB, 3JIEKTPOCTATHYECKHE CHJIBI M aJCOPOLMOHHBIE (HEKYIOHOBCKHE)

CHUJIBI
Bri6epute npaBuibnbiii oTBeT: 1) A2, b3, B1; 2) Al, B2, B3; 3) A3, B2, BI.

10.Yactumpst ruaposons AgJ uMmeroT moBepxHocTHbIN noteHiman 0= 27 mB. Uemy paBen nmoreHuuan ¢ Ha
pPacCTOSTHUU OT MOBEPXHOCTH YaCTHUIIBI paBHOM 3 dekTrBHON Tonmmue quddy3Hoii yactu 13C?
1) 20 MB; 2) 10 MmB; 3) 9 MB; 4) 2,7 mB

Tect 6
Bauanue snexkmponumos na /[3C
1.Kakoit 35ekTponuT Ha3bIBaloT HHAUGDGEepeHTHBIM?

l.OJII/IH M3 HOHOB KOTOPOTO crocobdeH A0CTpanBaTh KPUCTATINIMYCCKYIO PECIICTKY arperara MULCIIIBI;
2.He CO,Z[Cp)KElH.IPII:I HOHOB, CIIOCOOHBIX AOCTpanBaTh KPUCTAIMYCCKYIO PCHICTKY arperata MUICIIIIbL
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Y U3MEHSTH TOBEPXHOCTHBIN moTeHnuan ¢h0;
3.He coiepKamuii HoHOB, oOpa3yrommx Auddy3ayro gacts J[IC.

2.Kakoii 31eKTpoIuT Ha3bIBAIOT HeUHAU(P(HEPEHTHBIM?
1.comeprkauii HOHBI, CIIOCOOHBIE TOCTPANBATH KPUCTALUIMUECKYIO PEIIETKY arperata MULEIUIBL;
2.coneprKaiuii HOHBI , OTHOMMEHHBIE C TPOTHBOMOHAMH MULICILIIBL;
3.He coeprKaluil HOHBI, CTIOCOOHBIE JOCTPANBATh KPUCTAIIMYECKYIO PELIETKY arperara MHULEIUIbI,
4.He copeprKaluii MOHbI, BXOSIIUX B MUIIEIUTY 307151,

3. Kaxkoii n3 nonoB obsagaer Hanbobieil cnocodHocTrio cxumarh JIIC B 30me MnO,, cTabmin30BaHHBEIM
KMnO, ? .
1) Ba*"* 2) CI'; 3) SO4%; 4) K*

4.Kakoii u3 mepevyrcIeHHbIX MOHOB 00JIaaeT HaumMeHbIIelH crocoOHocThio cxkuMaTh JIOC B 30me AgJ,

crabmm3oBanHbIM AgGNO3?
1) Na* ; 2) CI'; 3) SO4%; 4) Ca**

5.Kakoit U3 2JIeKTPOJIMTOB MOXKET BBI3BATh Iepe3apsaKy 3o Moiubaara sxesesa (I1I), crabunu3oBanHOTO
xJyiopuzom xkenesa (I111)?
1) xopua Hatpust; 2) Xaopua Kanbius; 3) dochar Hatpus; 4) aurpar xenesza (111).

6.Kaxkoii 13 2JIEKTPOJIMTOB MOKET BbI3BATH MOJIHYIO TIepe3aps Ky 3011 SD,S3, CTaOMIM30BaHHOTO XJIOPHIOM
cypsMmbl (I11)?
1) xnopun Hatpus; 2) cyabdar kanus; 3) docdar HaTpust; 4) cyabGum HATPUS.

7HpI/I BBCACHHHN B ITIOJIOKHTCIIBHO 3ap$DKCHHI)H7I 30JIb 9KBUMOJIAPHBIX KOJIUYCCTB TaJIOTCHUAOB KaJIMA B
KaKOM IMOPAAKE MOXHO PACIIOJIOKUTL 3TH COJIM 11O BBI3BBAHHOMY UMHU CHUKCHHUIO BCJII/I‘-II/IHLIZ'HOTGHLII/Iaﬂa

HaCTHIL 30J14:
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KCl; 4)KJ<KCI<KBr.

8.Kakoil n3 nepeurcieHHbIX (HaKTOPOB HE MPUBOJAUT K U3MEHEHUIO Z-TIOTEHLIMANa 30JIs:
1. cHUKEeHHME KOHUEHTpaluu HHAU(PPEPEHTHOTO ANEKTPOIUTa (MOHHOM CHIIBI PACTBOPA);
2. IOBBIIIEHNE KOHIIEHTPALUHU TUCIIEPCHOM (a3bl;

3. 3aMeHa 4acTu BOJHOH (a3bl Ha OPraHUUYECKYIO (CIHUPT, allETOH).

9.Kax wusmensercs s¢pdextuBHas tonumHa guddysHoi yactu J(OC mpu yBenMYEHUM KOHLEHTpPaLUu
uHAU(DHEPEHTHOTO ANEKTPONINTA B 00beMe BOAHOM (pa3bl (MOBBILIEHUH HOHHOM CUJIBI)?
1) Bo3pacraer; 2) He MeHsIeTCs; 3) YMEHbIIIAETCs.

10.Kakoe peiictBue okasbiBatoT Ha JIOC unnnddepeHTHbIE 2TEKTPOTUTHI?
1 .moBBIIAIOTZ-IIOTEHITHA,;
2.He U3MEHSIOT Z-TIOTEeHINAIT,
3.yBENMYMBAIOT MMOTEHLIMAJ TPAHULIBI pa3/iena;
4 . CHMKAKOT Z-TIOTEHIAT
Tect Ne7

ArperaruBHasi yCTOHYHUBOCTb.

24



JIno¢oOHbIE M JIMOPUIBbHBIE CHCTEMbI

1. Jlatekc - 310

1) nByxQa3Has 1ByXKOMIIOHEHTHAs CHCTEMA-IUCIIEPCHs HOIMMEPA B BOJIE;

2) nByx(a3Has TPEXKOMIOHEHTHAas CHUCTEMAa-IMCIEpCHs IIOJMMEpa B BOJE, CTaOWIM30BaHHAs
MMOBEPXHOCTHO-AKTUBHBIM BELIECTBOM (3MYJIBIaTOPOM);

3) oanodasHas cucTeMa - pacTBOP HOJIUMEpPA B BOJHOI cpeie, cojepKaleii SMyJIbraTop
2. JInohoOHbIE KOJIOMIHBIE CUCTEMBI IIPUHIUIUAIBHO arPEraTHBHO HEYCTOWYMBBL, IOTOMY YTO
l) 00J1a1at0T N30BITKOM CBOOOIHON DHEPTHUH;

2) XapakTepu3yloTCs BBICOKMM MOJIEKYJIADHBIM CPOJACTBOM MKy JHMCIEpcHO (a3oil u
JMCIIEPCUOHHOM CPeNIoN;

3) obpasyrotcs B pe3ynbTaTe caMOIPOU3BOJILHOIO JUCIIEPIUPOBAHHS.

3. .]II/IO(bI/IJ'IbHBIe KOJUIOMAHBIC CUCTEMbI ITPUHIUIINAJIBHO arp€raTuBHO YCTOﬁqHBBI, MNOTOMY 49TO

1) oGpasyroTcs B pe3y/bTaTe CaMOIIPOM3BOILHOTO JUCIEPTHPOBAHUS M XApaKTEPU3YIOTCS BBICOKMM
MOJICKYJIIPHBIM CPOJICTBOM MEXIY TUCIIEPCHOU (pa30i U AUCTIEPCUOHHOMN CPeOi;
2) 00J1a1a10T N30BITKOM CBOOOIHON PHEPTHUH;

3) UMEIOT HpeeNbHO BHICOKYIO JUCIIEPCHOCTD.

Daxkmopwvl azpezamusHoll yCMou4ugoCmu

4. Ha noBEPXHOCTH YaCTHI[ JMCIEPCHON (Dasbl IMOJMCTHPOILHOIO JIaTEKCA HMEETCS Pa3speKeHHbIH
aacopOuuonnsii cinorr [TAB - maypara kamus (*SCOOK). ArperaTuBHasi yCTOHYHMBOCTH JaTeKca
00yCIIOBJICHA ACHCTBHEM

1) nonHo-31€eKTpOCTaTHUECKOr0 (PAKTOPA YCTOHUHBOCTH;
2) ruapaTaoHHOro (GpakTopa;
3) cTpyKTypHO-MeXaHHYeckoro (akTopa.

5. Ha noBepXHOCTH YacTHI AUCIIEPCHOMN (ha3bl JaTeKca conoaumepa OyTaaueHa 1 METAKPHIIOBOM KUCIOTHI
CH3
I
~CH2-CH=CH-CH2-CH2- C -

OH
uMeeTCs aacopOIHMOHHbIN cioi Mosiekya HewoHorenHoro ITAB RO(CH,CH,0)H ,rae (SI=Cyp - Cgp).

JlucriepcuoHHas cpefa MMEeT IIEJOYHYI0 peakluio. ArperaTMBHas yCTOHYMBOCTh TaKOIro JlaTeKkca
00ycIIOBJIeHA IEHCTBUSMMU:

1) nonHo-311€eKTpOCTaTHYECKOr0 (PAKTOPA YCTOHUMBOCTH;
2) HEedNEKTPOCTaTHYECKUMH (DaKTOPaMH;
3) COBOKYIHEIM JIeHiCTBHEM HOHHO-3JEKTPOCTATHIECKOTO H HEDIEKTPOCTATHIECKHX (DAKTOPOB.

6. Ot Kakux (aKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH OBICTpOii Koarynsaiuu K
1) ot TemmepaTyphl ¥ BA3KOCTH CPEIBI;
2) OT TeMIIepaTyphl © BPEMEHH KOAryJISILHY;
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3) OT BPEMCHH KOaryJjadluyu U KOHICHTpAlUKU YaCTHUII.

7.KoaddunueHt 3ameayieHust Mpy KOaryJIsiuy MOKa3bIBaeT:
1) BO CKOJBKO pa3 KOHCTaHTa CKOPOCTH MEIJICHHOH koarymsuumu K, MeHbIle, YeM KOHCTaHTa
cKopocTH ObICTpol koaryssiiuu Ke;
2) Bo ckoJbKo pa3 Kg menbiie Ky;
3) BoO ckoabKo pa3 K, 6ombie K.

8 .KakoBa nmpupojia Cui OTTaIKUBaHKUS MEXITY YacCTHIIAMU, KOTOpPbIE paccMaTpuBaroTcs B Teopur JJJIDO?
1) MonekynspHas;
2) 2JIeKTpOCTaTHYECKas;
3) azicopOLMOHHO-COJIbBATHAS.

9. KakoBa npupo/ia Cujl MPUTHKEHUS MEXTy YacTUIIaMU coryiacHo Teopun JJIDO?
1) amekTpocTaTHUECKUE CHIIBL;
2) MOJIEKYJISPHBIE CHIIBL;
3) cTpyKTypHO-MeXaHUUYECKHil Gapbep.

Tect Ne8

1.ITox meificTBEEM KaKUX CHJI TPOMCXOUT B3aUMHOE MPUTSKEHUE YACTULL IPH KOATyJISIAHA?
1) snekTpocTaTHUeCcKuX;
2) BaH-JEP-BaATbCOBBIX (MEKMOJIEKYIAPHBIX);
3) nJeKTPOCTATHYECKUX U BaH-[€P-BaalbCOBbIX.

2.Kakue cocraBisone pacKIMHUBAIOIIET0 AaBieHus paccmarpusaet Teopus 1JIDO?
1) 2NIEKTPOCTATHIECKYIO B CTPYKTYPHO-MEXaHHUECKYIO;

2) MOJIEKYJISIPHYIO U a/ICOPOIIMOHHO-COJIbBATHYIO;

3) 3NIEKTPOCTATUYECKYIO U MOJIEKYIISIPHYIO.

3.Ilpu moBeIIeHHH KoJMyecTBa ajacopOoupoBanHoro [TAB Ha mMOBEpXHOCTH YaCTHI] JIaTeKCa MPOUCXOIUT
ruApoUIN3aLKs MOBEPXHOCTH OTUMEPA. ITO MPUBOIUT

1) K yBenn4YeHNIO KOHCTAHTHI ['aMakepa A*, CHI)KEHHUIO arperaTuBHOM YCTOMYUBOCTH, YBEITMYCHUIO
I1BK;

2) He U3MeHseT KOHCTaHTy ["amakepa A*, He BJIMSIET Ha arperaTUBHYIO0 YCTONYHNBOCTD CHCTEMBI |

3) K CHIDKCHHIO KOHCTaHThl [amakepa A®*, MNOBBIIIEHUIO arperaTUBHOW yCTOWMYHMBOCTH,

yBennueHuto [16K.

4.PackJIMHUBArOIIEE JAaBJICHUE, BOZHUKAIONIEE B TOHKOW IJIEHKE JKHIKOM Cpelibl MEXAY COTMKAIONUMUCS
MOBEPXHOCTSIMHU, MOXKHO OIPENIEIIUTh KaK:

1.Bceria moJIOKUTENHHBIM U30BITOK JABJICHUS B TJICHKE 110 CPABHEHUIO C JTABJICHUEM B 00bEME CpPE/IbI,

2.M30BITOYHOE JaBIIEHUE, KOTOPOE HANO MPWIOKHTH K IUIEHKE, YTOOBI €€ TOJIIMHA OCTaBajach
IIOCTOSIHHOM;

3.1aBleHre, KOTOPOE BO3HUKAET MPH MEPEKPHIBAHUU I'PAHUYHBIX CJIOEB KUIAKOCTH, IPUMBIKAIOIMINX K
KaXJ0¥ MOBEPXHOCTH U UMEIOIIUX aHOMAJIBbHYIO CTPYKTYpPY U CBOMCTBa

YKaxnuTe HEBEPHOE YTBEPKIAECHHUE.

5.CnoxHass koHcTaHTa ['amakepa A* ompenensiercs BoipaxkeHneM A*=Ag+A;- 2A0l(unaexcsl 0 u 1
OTHOCSATCSI COOTBETCTBEHHO K Cpelie M TBEpHOH (a3e), COrJacHO KOTOPOMY JUIsl YMEHBIICHUS SHEPTHU
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B3aMMHOI0 MPUTSHKEHUS YacTUIl TUAPO30JI U MOBBIIICHHS €r0 arperaTUBHON YCTOWYMBOCTH HEOOXOANMO
OCYIIECTBUTH (HampuMmep, 3a cuet agcopounu [TAB)
1.ruapodoOu3zalrio MOBEPXHOCTH YACTHUIL;
2.rupoMUIIM3aLNI0 TOBEPXHOCTH YACTHIL;
3.o51e0pUIHU3aIII0 TOBEPXHOCTH YACTHI]
VYKkaxxute NpaBUIIbHBINA OTBET.

6.ITopor ObICTPOI KOATYISAIUU - 3TO KOHLEHTpalus snekTposuta (C,,), Ipu KOTOpoit
1.CKOPOCTB KOAryJsiuu rnepecraet 3aBuceTb oT Coy;
2.MOTEHIMANILHBIA Oaphep OTTAJKUBAHHUS CTAHOBUTCS PABHBIM HYIIO HM BCE CTOJIKHOBCHHS
CTaHOBATCA () PEKTUBHBIMH,
3.cripaBeJIMBEI 002 YTBEPKIACHHUS.

7.11opor KoaryJsiiuy - ’TO HAUMEHbIIAask KOHLIEHTPALMS JIEKTPOJIUTA, IIPU KOTOPOU

l.cTaHOBUTCS BO3MOXHOM KOaryisuus, T.K. MOTEHUUAIbHBIH Oapbep OTTAJIKUBAaHUS CTAHOBHUTCA
MEHBIIIE YHEPTUH TEIJIOBOTO IBUKCHUS;

2.Bc€ CTOJIKHOBEHMSI YaCTHUI] CTAHOBSTCS 3P PEKTUBHBIMY;

3.cpaBeyTUBEI 002 YTBEPKICHUS.

8. Teopernueckoe obocnoBanue mpasmia lllynsue-Iapau, Beitexaromee u3 teopuu J1JIPO, Bepaxkaercs
YpaBHEHHUEM, COIVIACHO KOTOPOMY:

1) mnopor GwICTpOii KOATyIALMU M3MEHAETCS MPSAMO HPONOPLUMOHAILHO INECTOM CTENeHH 3apsana
KOaryJIMpyollero HoHa;

2) mopor ObICTPOM KOArylslUMUd H3MEHAETCS OOpAaTHO MPONOPLUMOHAILHO YETBEPTOH CTENEHH
3aps/ia KOaryJMpyroIero MoHa;3) mopor OBICTPOM KOAryJSIIIUU W3MEHSETCS OOpaTHO MPOMOPIUOHAIBHO
IIECTOH CTeNeH! 3apsiia KOaryJIHpyroIIero noHa.

9.. Jlatexc crabunuzoBaH onearoMm kanus. Benuunna I1BK Oyzaer HauMeHbIIel npu KoaryJsiiuM jJaTekca
JIEKTPOIIUTOM:

KNOsg;

Ks[Fe(CN)g].

10.B oTpunartensHo 3apsKEHHBIA 307b BBeA€H MHAUG(D(EPEHTHBIN 3JIEKTPOIUT, UMEIOIUI OJHO3aPSIHBIN
katuoH. Haiineno, uro I1IBK paBen 640 mmonw/n. YUemy nomken ObiTh paBeH IIBK st nByx3apsiHoro
KaTHOHA, €CIIM CYUTATh, YTO 30Jb CTAOMIN30BAaH TOJBKO 32 CUET MOHHO-3JIEKTPOCTATUYECKOTo (akTopa U
OTCYTCTBYET HEMTpanu3auoHHbIN 3 dekT koarynsuuu?

1) 64 mmonb/n

2)10 momnb/n

3)1 MMoub/11.

Tect Ne9

Cmpyxmypuo-mexauuuecxue, MOJIEKYIAPHO-KUHemu4ecKue u onmuuieckKkue ceolicmea
KOJLIOUOHBIX CUCHEM

1. B kakux equHUIIAX U3MEPSIETCS BA3KOCTh B cucteme CHU?
1) ITyasax;
2) INackanb cekyHaax;
3) IMackansx
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2.11pu 1aMHHapHOM TE€YEHNUU HBIOTOHOBCKHX KHMJKOCTEHN BSA3KOCTB!

1) pacTeT IpsiMO MPONOPLUOHAIBHO IPUIIOKEHHOMY HAIIPSHKEHUIO CIIBUTA;
2) HE 3aBUCHUT OT HAIIPSDKEHUS CIIBUTA;
3) 0CTaeTCsl HOCTOSIHHOM B 00JIACTH OYEHBb MaJIbIX HANPSDKEHHUH CABHTa.

3.KakoB MexaHu3M OpOyHOBCKOTO JABMKEHHS YaCTHUI] B TUCIIEPCHOHHON cpenie?
1.9acTHIIBI ABWXKYTCS B TPAaBUTALMOHHOM TI0JIC;
2.9aCTUIIBI CTAJIKUBAIOTCS MEXy COOO0M M TepeialoT UMITYJIEC B IIPOU3BOIBHOM HAIIPABICHHUH;
3.MOJIEKyJIBI Cpe/Ibl CTATKUBAIOTCS C YACTUIIAMHU U IIEPEAAI0T UM HMITYJIbC.

4.1Ipu Kakux pa3mMepax yacTHIl HaOII0AaeTCs OPOYHOBCKOE JIBUXKEHUE?
1) <100 um
2) <1 MKM
3) <10 mxMm

5.Mepoit ”HTEHCUBHOCTH OPOYHOBCKOTO JIBUKEHHS KOJUTOUIHBIX YACTHIL SIBIISIETCS
l.cymMa Bcex CMelIeHU YaCTHUIIhI 10 BCEM HAIIPABJICHUSM 3a €IMHUILY BPEMEHU;
2.cpenHee apu(METHYECKOE 3HAUCHHUE KBAJIPaTOB CMEIICHWUH YacTHIIBI IO BCEM HAIpaBJICHUSM 3a
€IMHHUIy BPEMEHU;
3.cpeHee KBaApaTUIHOE 3HAYCHHUE TPOCKIIUN CMEIIEHUS YaCTUIIbI B ONIPEEIICHHOM HAMPaBJICHUH.

6.Kakoe 13 onTHYECKHX SBJICHUI HEBO3MOXKHO B KOJIJIOUIHO-TUCTICPCHBIX CHCTEMaxX ?
1) nudpaxmms cBerta;
2) OTpaXKCHHE CBETA OT IOBEPXHOCTHU YACTHIL;
3) MOTJIOIIEHHE CBETA.

7.Kaxoe 13 npuBeACHHBIX ONPEEIIEHUI MYTHOCTH SBJISIE€TCS HEPABUIbHBIM?

1) MyTHOCTB - 3TO BEJTMUMHA, 0OpaTHas TOJILMHE CII0s, IPU KOTOPOM MPOXOIAIINIA CBET OCIadiseTcs B
e pas;

2) MyTHOCTB - 3TO BEJIMYMHA, YUCIEHHO paBHasl Jlorapu(My OTHOIIEHUSI HHTEHCUBHOCTH MaJalOIIEro U
MIPOXO/SIIETO CBETA YEPE3 PACCEUBAIOIILYIO CPEY;

3) MYTHOCTBb - 3TO BEJIMYMHA, paBHAas MHTEHCHBHOCTU CBETA, PACCESHHOI'O MO BCEM HAalpaBJICHUSIM
eAuHUIEeH 00beMa CUCTEMBI IIPU UHTEHCUBHOCTH T1a/IAl0IIETO CBETa paBHOM 1.

6. CormacHo ypaBHeHHIO Pojes, MHTEHCHMBHOCTh pPACCESHHOIO  CBETa  BO3PAcTaeT  IMPAMO
IIPONOPLUOHAIIBHO. ..

1) KyOy IMaMeTpa 9acTHIL;
2) KBa/IPaTy JUIMHBI BOJIHBI IAJJAIOIIETO CBETA;
3) YHCIEHHON KOHIIEHTPAIMH YaCTHIL

Kpumepuu OUCHKU omeema cmydeuma npu 6blNOJIKEHUU MECMOBblX 3a0aHuil

Ouenka TpeGoBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIIyOOKO u
OTJINYHO MPOYHO  OCBOWMJ  MPOTPaMMHBI  MaTepHasl,  HCUEpIbIBAIOIIE,

MIOCJIEZ0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €r0 M3J1araeT, yMeeT
TECHO YBS3bIBATh TEOPHUIO C NPAKTHKOM, CBOOOJHO CHPABISETCS C
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3a7a4aMy, BOIPOCAMM M JPYIMMH BUJAaMHM IPMMEHEHUS 3HAHUM,
[IpU4YeM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MCHCHUM 3aJaHUM,
IIPAaBUIIbHO OOOCHOBBIBAET NIPUHATOE PEIICHUE.

OneHka «XOpOUIo» BBICTABISIETCA CTYAEHTY, €CIM OH TBEPJAO 3HAET
XOpOIIO MaTepualg, rpaMOTHO M IO CYILECTBY H3JaraeT €ro, He JOIlycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIPOC, IMPABUILHO
IIPUMEHSET TEOPETHUYECKUE IOJIOKEHUS NPU PELICHUH NPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaJIe€T HEOOXOIMMbIMHM HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSI.

OHCHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYIACHTY, €CJIUM OH

YAOBJICTBOPHUTECIBHO HMECT 3HAHUA TOJIBKO OCHOBHOI'O XapaKT€pa, HO HE€ YCBOHI €ro

JeTaneil, JIOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO  IPaBUIIbHBIC
(GOpMyIMPOBKH, HApyIIEHUs JIOTUYECKOW IMOCIIE0BATEILHOCTH B
M3JI0KEHUU MPOTPAMMHOI0 MaTepHalia, UCIBITHIBAET 3aTPYIHEHUS TTPU
000CHOBAaHUU OTBETA.

OHGHKa «HCYOOBJICTBOPUTCIIBHO» BBICTABJIACTCA CTYHACHTY, KOTOpBIﬁ

HCYOOBJICTBOPUTECIBHO | HC 3HACT 3HAYUTEILHOM Y9aCTH I[IporpaMMHOro mMarcpuaiia, JOIMYyCKacT

CYLIECTBEHHbBIC OLIUOKHU, UMEET 3aTPYJHEHHs MPU OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak [IpaBuUIIo, OLICHKA
«HCYHAOBJICTBOPUTCIIBHO» CTABUTCA CTyAC€HTaM, KOTOpPbIC HE MOIYyT
NPOJOIKUTh  OOydeHHe ©e3  JOMOJHUTENbHBIX  3aHATUH 1O
COOTBETCTBYIOIIEH JUCLUIUINHE.

=

RR©o N O

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

Ilpumepnvie memut pehepamos:

I'unposomnu. [lonydeHnue, yCTOMYUBOCTD,KOATYISIIUA.

Judpdy3us,u30TONHBIN 00MEH IO KUCIOPOAY U CTPYKTYpPHbIE (pa30BbIE IPEBPALLCHUS B
HaHOPa3MEPHBIX OKCHIAX.

HccnenoBanue CTPyKTYpBl OJJHOATOMHBIX CHCTEM Ha IOPOTe MEXKAY HEYIIOPSIOUECHHBIM H
KPUCTANTNYECKUM COCTOSHUSIMH.

KuneTtrnka cMaunBaHUsI B METATHUECKUX U OCITKOBBIX CUCTEMAaX.

KoarynsimoHHble KOHTAKThI B AUCIIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJICHHUS B OCIKOBBIX CHCTEMaX.

IToBepXHOCTHBIE SIBJICHUS B IUCIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJICHUS B )KUAKUX UKPUCTAILIAX.

CBoiicTBa HAHOAPO30JIs1, 00PA3YIOIIETOCS MTPU HArPEBE OPraHUUYECKUX COSTUHEHUH.
CtpykTypoobOpa3zoBaHue B OEIKOBBIX CHCTEMAX.

OU3NKO-XMMUYECKHE OCHOBBI CMAaYMBAHUS U PACTEKAHUS.

DNEeKTPOKUHETUYECKHE SIBICHUS B KOJUIOMIHBIX CUCTEMAX.

[TpumeHeHre MOHHOTO OOMEHA IPY CHHTE3€ KOOPIWHAIIMOHHBIX COCMHEHUH.
Crynau. CtynHeoOpa3oBaHHe.

Baumopeiicteue BMC ¢ pactBoputenem.

Kpumepuu oyenusanus pegpepama

Ouenka TpeboBaHusi K 3HAHUAM
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OrneHka «OTJIIMYHOY» BBICTABIAETCS CTYIEHTY, €clau padoTa CTyneHTa
HanycaHa IpaMOTHBIM HAayYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpYy H
JIOTUKY M3JI0KEHUS, TOYKA 3pEHUsi CTyJeHTa 0OOCHOBaHHa, B padore
IIPUCYTCTBYIOT CCbUIKM Ha HOPMAaTHBHO-IIPABOBBIE AKThI, IPUMEPHI U3
CyneOHON MpaKTUKU, MHEHUSI U3BECTHBIX YUYEHBIX B JIaHHOUM 00JacTH.
Crynent B paboTe BbIIBUTaeT HOBBIE HUJACH H  TPAKTOBKH,
JEMOHCTPHUPYET CIIOCOOHOCTh aHAIU3UPOBATH MaTepHUal.

OTJIIMYHO

OrneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIM paboTa HalucaHa
IPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYpY U JIOTHKY
U3JIOKEHUs, TOYKa 3pEHUs CTyAeHTa OOOCHOBaHHA, B pabore
IIPUCYTCTBYIOT CCbUIKM Ha HOPMAaTUBHO-IIPABOBBIE AKThl, IPUMEPHI U3
CyAeOHOM MPAaKTUKU, MHEHUS U3BECTHBIX YUEHBIX B JaHHON 00JIACTH.

XOpOIIO

OneHka «yIOBJIETBOPUTEIHLHO» BBICTABIISICTCS, €CJIM  CTYJEHT
BBITIOJTHWJI 33/IaHHE, OJHAKO HE MPOJEMOHCTPUPOBAT CHOCOOHOCTH K
Hay4HOMY aHaju3y, HE BBICKa3biBaJl B paboTe CBOEr0 MHEHWS,
JOMYCTHJI OIIUOKYU B JIOTHYECKOM 0OOCHOBaHUH CBOETO OTBETA.

YAOBJICTBOPHUTCIIBHO

OHGHKa CHCYOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIUW CTYACHT HC
BBIINIOJIHUJI 3aJaHHUE€, HIJIM BBIIIOJIHUII €TI0 CI)OpMaJII)HO, OTBCTHUJI Ha
3aJaHHBIA BOMPOC, MPU 3TOM HE CCHUIAIICA HA MHCHHS YYEHBIX, HE
TPAKTOBaJl HOPMATHBHO-IIPABOBBLIC AaKTbl, HEC BbBICKA3bIBAJI CBOCTO
MHEHHSI, HE MPOSIBHJ CIIOCOOHOCTh K aHaJIM3y, TO €CTh B IIEJIIOM IIEJTb
pedepara He TOCTHTHYTA.

HEYAOBJICTBOPUTCIIBHO

Hpumepnble KOHmMpPOJIbHblE 60NRPOCHL K IK3AMEH)

TTPEJIMET KOJIJTOMTHOM XUMHKU. OCHOBHBIE CBOMCTBA KOJIJIOUIHBIX PACTBOPOB. MEPA JIMCITEPCHOCTH.
I'ETEPOrEHHOCTH KOJIJIOUJHBIX CUCTEM.

XAPAKTEPUCTHUKA JIUCITEPCHOM ®A3bI. UNCJIEHHAS, OFbEMHA S U MACCOBASI KOHIIEHTPAITAM JIUCITEPCHOM
DA3BI.

Krnaccudukanus qucnepcHbIX CUCTEM MO BUY IUCHEPCHOM (pa3bl, arperaTHbIM COCTOSIHUSIM U pa3Mepam
YaCTHI[ AUCTIEPCHON (Pa3bl.

Mepa nucnepcHOCTH. I'eTepOreHHOCTh KOJUIOUIHBIX CUCTEM.

OcHoBHbIE CBOWMCTBA KOJUIOMAHBIX pacTBOpoB. [ToHsATHE 0 KOMIOMAHBIX cucTeMax. [IpuHIUIBI
KJIacCU(UKALMU TUCTIEPCHBIX CUCTEM.

ArperaTtuBHasi HEyCTOWYMBOCTb. PackiimHuBarolee JaBiaeHHeE.

OnTuueckue cBoiicTBa nucnepcHbIX cucteM. Paccesnue ceera. Dddexr Tunnans-dDapaznes. YpaBuenue Panes.
Abcopbuust cBera.

3akoH byrepa-Jlambepra-bepa.

Okpacka KOJUIOUTHBIX CUCTEM

MouekynsipHO-KMHETUYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. bpoyHoBckoe aBmkeHne. CpeiHUi CABUT YaCTHULL.
Ocmoc u 1uddy3us B KOJJIOUTHBIX CHCTEMaX

CenumeHTanys CycieH3ui U cequMeHTalMOHHO-T1 () y3nOHHOE pPaBHOBECHE KOJIJIOUTHBIX YaCTHII.
[ToBepxHocTHBIE siBeHus. [loBepxHOCTHOE HaTskeHMe. KpaeBoil yron cMaunBanus. Tennora cMaunBaHUs.
Kanwuissproe nogHsATHE U OyCKAHUE KUIKOCTH.
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[ToBepxHocTHBIE ABNIeHUS. OCHOBHBIE MOHATHUS aacopOuu. Puznyeckas U XUMUYecKas aicopOIuu.

Y CTONYMBOCTD U KOAryJIsLUsl JUCIIEPCHBIX CUCTEM. BIIMsSHUE 3IIEKTPOJIUTOB.

Koarynsauus B npucyTCTBUH 31€KTpoJIUTOB. [IpaBuio 3HauHOCTH

MeTto1bl IoNTy4eHNs KOUI0UAOB. JlucneprupoBanue, NeNTHU3aLMs.

JIBOMHOM 3JIEKTPUYECKHI CIION U 3JIEKTPOKUHETHUYECKHE sIBIeHUS. [[oBepXHOCTHAs SHEPTUsl U 3apsi/i TIOBEPXHOCTH.
Crpoenue IDC. Teopus I'yu-Usnmena.

JIBoiiHOM 351ekTpryeckuil cioi. Teopus I'enbmronsua- [leppena.

[ToBepxHOcTHAas sHEprus U 3apsia noepxHocTu. Ctpoenue IIC. Ypapuenue HepHcra.

JIBoiiHol anekrpuueckuii cioi. Teopust LltepHa. DnekrpokuHeTHueckuii noreHuuan. M3osnekrpuyeckas To4ka.
DNEKTPOKUHETUYECKHUE SIBICHUS. DIEKTPo(ope3 1 31eKTPOOCMOC.

CrpoeHue Munen 30Je.

OuucTtKa 30ei. MeToanl

Teopus ycroitunBoctr 1uodooHbIX 30mei. Teopus JIDPO (pusudeckas teopus).

3amuTa KOJUIOUIHBIX YacTUll. I'eTepoKkoarysius u rerepoaaarysisius.

[Iens! u 3mynbcnu. MeToasl NOJIy4eHUs], CTPOCHUE U yCTOWYUBOCTD.

Paccestnue u nonsipuzanus cBeTa B KOJUIOMJHBIX CUCTEMAX.

3akoH Panes u ycnosus ero npumenenus. [lornomenue csera B JUCIIEPCHBIX CUCTEMAX.

IIpumepsbl 3K3aMeHANMOHHBIX OUJIETOB
IK3aMeHAHOHHBIN OuiteT Ne 1
ITo nuciurumae «KoJionaHasg XUMHSI»

1. Ilpenmer xommougHoM XumMuu. OCHOBHBIE CBOMCTBA KOJUIOMAHBIX pacTBOpoB. I[loHsitHEe O
KOJUIOMIHBIX CUCTEMAX.

2. JIBOMHOM 3JE€KTPUUECKUN CIION U AJIEKTpOKMHETHYecKUe siBJeHUs. [loBepXHOCTHAs SHEPrHUs U 3apsi
nosepxHocTu. Ctpoenue JIOC. YpaBuenue HepHcra.

3.Kakoe cTpoenue nMeer muileia 3075, MOJYYEHHOTO MPU CIMBAHUU PAaCTBOPOB cyibdara Kaaus U
XJiopua 6apusi, eciii B U30bITKE UMEETCs XJIOpHU L OapHsl.

buiier paccMoTpeH 1 yTBEpIK/IeH Ha 3acelaHuu Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

IK3aMeHAUMOHHBIN Omier Ne 2

ITo mucrumnae «KoJstomaHass XUMHUS»

1. Mepa nucnepcHOCTU. ['€eTepOreHHOCTh KOJIJIOMIHBIX CUCTEM.

2. /IpoitHol  anextpuueckuid  ciaoi. Teopus  IlltepHa. DNEKTPOKMHETMYECKHI  MOTEHIUAI.
N3osnexkTpruueckas ToUKa.

3.3011b MOKET OBITH MOJIyYEeH MyTeM JIBOWHOTO OOMEHa MEXAY XpOMAaTOM KajHs M HUTPATOM CBHUHIIA.
CocrtaBbTe CXeMy CTPOEHHUS MULIEILIIBI.

buner paccMOTpeH U yTBepK/IeH Ha 3acelaHuu Kadepbl
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3aB. kadenpoii, mpodeccop

A.M.Canamos

Kpurtepuu onieHKH 0TBeTa Ha IK3aMeHe

4-6annapHas IIKajaa ITokazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OTJIINYHO 1. IMonHota wuznmokeHus | CTyJeHTOM JaH TIOJHBIM, B JIOTHYECKOM
(ITOBBILICHHBIH TEOPETHYECKOTO MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET
YPOBEHS) Marepuaa; Ha TIOCTaBJICHHBIM  BOMpPOC, TlI€ OH
2. TlomHOTA u | OpOACMOHCTPUPOBAJI 3HAHUA TIMPECAMETAa B
NPaBUIIBHOCTD MOJIHOM 00BbeMe Y4YeOHOM MPOTPaMMBlI,
pelieHus JIOCTAaTOYHO r1y0oKO OCMBICIIMBACT
IPAaKTHYECKOTO JUCLHUILINHY, CaMOCTOSATEIIBHO, n
3aJaHUs; HCYCPIIBIBAIOIIC OTBE€YACT Ha
3. TIpaBuibHOCTb W/uy | ACTIOMHUTENBHBIE — BOMPOCHI,  MPUBOJMT
apryMEHTHPOBAHHOCT COOCTBEHHBIC TIPUMEPHI TI0 TPOOIECMATHKE
b H3J1oskeHns | TTOCTaBIEHHOTO BOIIpOCa, penmn
(ocyei0BaTeNbHOCT, | IPEIOKEHHbBIE NIPAKTHYECKUE 3a/1aHHs 0e3
JeficTBHiN); OIINOOK.
Xoporo 4. CamocrostensHocrts | CTYAEHTOM JlaH pa3BEPHYTbIA OTBET Ha
(6a30BbIit OTBETA; MIOCTaBJIEHHBIM  BONPOC, TA€  CTYACHT
YPOBEHb) 5. Kymbrypa peds: JIEMOHCTPHUPYET 3HAHUS, TPHOOPETECHHBIC HA
6. WL JIGKIIMOHHBIX U CEMHHApPCKUX 3aHATUSIX, a
TaK)Ke MOJyYeHHBIE TTOCPEACTBOM H3YUCHHUS
00s13aTeNbHBIX Y4EOHBIX MAaTEepPHAIOB IO
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJICHUE  MOHOJIOTHYECKOM
peublo, JIOTUYHOCTh U IOCJIEI0BATEIbHOCTh
otBeta. OIHAKO JOIMYCKAETCsS HETOYHOCTDH B
OTBETE. Pemmun MPEAJIOKEHHBIE
MpaKTUYECKHEe 3aJaHusi C HEOOIBIIUMHI
HETOYHOCTSIMH.
VY noBneTBOpUTEIH Crynentom na” OTBET,
HO CBUJICTEIILCTBYIONIUN B OCHOBHOM O 3HAHUH
(IIOPOrOBBIit MIPOLIECCOB n3y4yaeMon JMCLUTUINHEL,
YPOBEHD) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM

U TIOJHOTOW pPAaCKpBITUS TEMbl, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TEOpHH,  cjIabo
c(OPMHUPOBAHHBIMA  HaBBIKAMU  aHAJIN3a
SIBJICHUM,  TMPOIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTUPOBAHHbIE
OTBETBI 51 IIPUBOJUTH IIPUMEPHI,
HE/IOCTaTOYHO  CBOOOJHBIM  BJaJICHHEM
MOHOJIOTHYECKOH pPeYbl0, JIOTHYHOCTHIO M
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MOCIIE0BATEIHHOCTHIO OTBeTA.
JlommyckaeTcsi ~ HECKONBKO  OMIMOOK B
CoJIep>KaHuU OTBeETa u pelieHnu
MPAKTUYECKUX 3aJaHHH.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBIA COJIEPIKUT
JIBHO psn CEpbE3HBIX HETOYHOCTEH,
(YpOBEHb He OOHapyXMBAaIOIMK HE3HAHHUE IIPOLIECCOB
M3y4aemMoit MpEeIMETHOM obyacTy,

chopMHUPOBaH)
OTJIMYAIOIIUNCS HETNIYOOKHM pacKpBITHEM

TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMH HaBBIKAMHU
aHaJIM3a SIBJICHMM, MPOLIECCOB, HEYMEHUEM
JlaBaTb  apryMEHTUPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJOIMYECKOU
peublo,  OTCYTCTBUEM  JIOTUYHOCTH U
II0CJIEI0BATEIBHOCTH. BriBonbl
IIOBEPXHOCTHBI. PenieHue mnpakTU4YeCKUX
3aJJaHUil HE BBINOJHEHO. T.e CTyIeHT He
CIIOCOOEH OTBETUTHh HA BOIPOCHI JIaXe IMpPHU
JIOTIOJIHUTEIBHBIX ~ HAaBOAAIIMX  BOIpPOCAax
IpernoaaBaress.

9. VYYEBHO-METOJAUYECKOE U ”TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHBI

9.1. YueOHas JuTepaTypa:

a) OCHOBHAS:

1. beauk B.B. ®usnueckas u xoanonanas xumus/B.B. bennk, K.M. Kuenckasa. — M.: Akagemus, 2005. —
288 c.

2. T'ensman M.H. Kommonanas xumus/M.U. I'ensdman, O.B. Kosanesckas, B.I1. FOctparos. — Cn6.:JIanp,
2005. — 336 c.

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

4. Kpyrnskos I1.M. ®uznyeckas u xoytouanas xumust/I1.M. Kpyrisxos, T.H. Xackosa . — M.: Beicir1ik.,

2005.-319 c.

0) JONOJIHUTEbHAS:
1. bane3un C.A. OcHoBbl pusndeckoit u komtonaHon xumun/C.A. banesun, b.B. Epodees, H.1. [Tono6aes.
— M.: IIpoceemenue, 1975. —398c.
2. Boronkuit C.C. Kypc kommoungnoit xumun. M.: Xumus, 1976. — 512c.

3. HoObrumn J[.I1. ®dusndeckas u komwtouaHas xumus/J1.I1. noosraun, JI.W. Kaganep u ap. — M.
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IIpoceemienue, 1986. — 463c.

4. EBcrparoBa K.W. ®usnueckas u komtonanas xumus/ K.1. EBcrparoBa, H.A. Kynuna, E.E. Manaxosa. —
M.: Bercir.k., 1990 . -487c.

5. ®ponos FO.I'. Kypc kommmonanoi xumun. — M.: Xumun,1982. —400c.

6.Y>xaxosa JI.5.,Apuakosa P.J[. JlJabopaTopHslil npakTukyM™m; oA penakuueit npd. [.x.H. CyaTsIroBoit

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/html
ChemSoft 2004

NoakwhE

9.3. IlporpammHoe o0ecrieyeHue

YHuBepcurer o0ecnieueH He0OX0JUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOTHO
pacrpocTpaHsAeMOro NporpaMMHOro 00ecreyeH s, B TOM YUCIIe OT€YeCTBEHHOI'O IPOM3BOJICTBA.

Kaxnpiii oOyuaroiuiicss B TeueHUe BCEro nepuojia o0yueHus o0ecnevyeH HHIANBUAYAIbHBIM
HEOI'PaHNUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM MH(pOpMallMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA U3
T000H TOYKH, B KOTOPOM UMEETCS IOCTYI K HH(OPMAIIHOHHO-TEIEKOMMYHHKAIIMOHHOH ceTn «HTepHeT»
KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VYHUBepcUTeT 00ecredeH CIEeAYIONMM KOMIUIEKTOM JIMLIEH3MOHHOTO ITPOrpaMMHOT0 00ecrieueHusl.

1. JlunensuoHHoe nmporpamMmHoe o0ecnieueHue, ucnonbzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusiit kommuiekc MMUC “Busyansnas Ctynus TectupoBanus™

1.4. Antuupyctoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrtema ‘“KoncynbTant”

1.6. CnpaBouHo-nipaBoBasi cucrema “Tapant”

Hapsmy C TPaAAUTUOHHBIMU U3JJAHUAMU CTYACHTBI U COTPYAHUKH UMECIOT BO3MOKHOCTD ITOJIb30BATHCA

SJICKTPOHHBIMHA MTOJIHOTCKCTOBBIMU Oazamu JaHHBIX !

Tabruua 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

Ccebuika/mocryn

DnekTpoHHas OMOIMOTeKa OHIaH «EarHOE OKHO K
00pa3oBaTeNLHBIM 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 —

denepanbHbIi EHTP HHOOPMAITMOHHO-00Pa30BaTEILHBIX
pecypcoB (PLIUOP)

http://fcior.edu.ru -

9bC "KOHCVYJIbTAHT CTYJEHTA". DnekrpoHuas
OnOIMOTEKa TEXHUYECKOTO BYy3a

http://polpred.com/news

N3narenbcTBo «JIaHby. DeKTpOHHO-OMOIHOTEUHAS
CHCTEMA

http://www.studentlibrary.ru -

Pycckast BupTyanpHas 6ubimoreka

http://rvb.ru —

WznarensctBo «JlaHby». DIEKTPOHHO-OMOIMOTEUHAS
cucremMa

http://e.lanbook.com -

EsxenenenpHUK Hayku U oOpazoBanus KOra Poccun
«AxageMus

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

Hayunas anekrponnas 6ubimmoreka «e-Library»

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

DnekTpoHHO-0nbmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DIeKTPOHHO-CIPAaBOYHAs CHCTEMa JOKYMEHTOB B cepe
obpazoBanus «MuabopMuo»

http://www.informio.ru

I/IH(bOpMaI_[I/IOHHO'HpaBOBaH CHUCTCMaA ((KOHCYJ'IBT&HT'HJ'IIOC))

CereBas Bepcusi, JOCTyIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOMN
cetu Unrl'V

WNudopmannonHo-mpaBoBas cucrema «l apant

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

OnexkTpoHHO-01OIHMoTeyHast cucreMa «tHOpait»

https://www.biblio-online.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

Tpe6OBaHI/I}I K ayJuTOpun IJid JICKIUOHHBIX W IPAKTHYCCKUX 3aHATHH; 6eCHIYMHa}I

ayIUTOpHS Ha 25 TTOCaIOYHBIX MECT C JIOCKOM.

TpeGoBaHMs K ayIHTOPHH VIS Ta6OPATOPHBIX 3aHATHIA: 1aGopaTopust 60-70 M ¢ BHITSKKO#M, OOIIIM ¥
MECTHBIM (HaJl MIECThIO paOOYMMH CTOJIAMU) OCBEILIEHUEM, KaHAJIN3aluen (X0IoAHas U ropsiyast BOAA).

TpeGoBanust K CHeLUAIN3UPOBAHHOMY OOOPYIOBAHHUIO: BBITSIKHOM MIKad, XMMUYECKH CTOMKas
paKkoBUHA, LIECTh J1a0OPAaTOPHBIX CTOJOB CO CTOMKHUM IMOKPBITUEM, OJIMH CTOJ IpernojaBaTelis, IBeHaIaTh

JIa60paTOpHBIX CTYJIBEB, IOCKA, TCXHUYCCKUC U aHAJTUTUYCCKUC BCCHI.

Teopernyeckuii Kypc:

Jlexuuu, pe3eHTanuu

KoHTponbHbIE TECTHI.

Crnincku BOIIPOCOB /17151 IPOBEACHUSI KOJUIOKBUYMOB.
BapuanTel 3amanuii 17151 KOHTPOJIBHBIX PadoT.

agprwnE

W3aHHBIA TPAKTUKYM JIJIS1 CTY/ICHTOB).
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6. HabGop peakTnBOB 1 000pyIOBaHUS JIJIs1 ICKIIMOHHBIX OMBITOB.
JlabopaTopHbIil IPAKTUKYM:

1. Tematnka W omnucaHue abOpPaTOPHBIX pabOT (CHeUaNTbHO pa3pabOTaHHBIA | W3JIaHHBIN
nabopaTOPHBIN MPAKTUKYM JJIs CTYJEHTOB XUMUYECKOT'O HAIIPABIICHU ).

2. Habop xuMHUYeCKHX pEeaKTUBOB K KaXKJ01 J1abopaTopHOU padoTe.

3. JlaGopaTopHbie yCTaHOBKH, 000pyIOBaHUE.

11. METOIWYECKHUE YKA3AHUS JUIS OB YUYAIOLIAXCS IO OCBOEHUIO
TACIATLITAHBI

HuctumuimHa «Kosutonanas XxuMus» HarpasieHa Ha popmupoBanne komnerennmii: YK-1, OIIK-2, ITK-5.

IIpoMexyTouHas aTTecTalys MPEANONaracT K3aMeH.

[Tpuctynas kK U3y4eHHUIO AUCHUIUIMHBI, HEOOXOAUMO B MEPBYIO OYEpelb O3HAKOMHUTHCS C COJCPKAHUEM
paboueii mporpammsel qucuuruiiabl (PTT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAaHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

[Tpu n3yuennu u npopaboTKe TEOPETUYECKOIO MaTepuaia HEeOoO0XO0AUMO:

- TOBTOPUTH 3aKOHCHEKTHUPOBAHHBIM Ha JIEKLIMOHHOM 3aHSITUM MarTepual U JONOJIHUTH €ro C Y4eTOM
PEKOMEHI0BAaHHOM 110 IaHHOM TeMe JINTEPaTyphl;

- IIPU CAMOCTOSTEIbHOM U3YyYEHUH TEOPETHUUECKON TEMBbI CIIENaTh KOHCIIEKT, UCII0JIb3Yysl PEKOMEHIOBAHHbIE
B PITJI nureparypHble HCTOUHUKHU U peCypchl HHPOPMALIMOHHO-TEJIEKOMMYHUKALIMOHHON ceTn «HTepHeT»
- IIPH MTOJATOTOBKE K MPOMEXKYTOYHOM aTTECTAIH 110 MOAYJIIO UCTIOIB30BaTh MaTepHuaibl (POHIA OLIEHOYHBIX
CPEICTB.

[IpakTryeckne 3aHATUS MPOBOMATCS C IIENBIO0 YIIIYOJEHHSI M 3aKpEIICHUs 3HAHWH, MOJTYYCHHBIX Ha
JEKIUSAX U B MPOLECCEe CAMOCTOSTEIbHON paboThl HaJl HOPMATUBHBIMU JIOKYMEHTaMH, y4eOHOH U HayyHOU
JIATEPATYPOIl.

ITpu moAroTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOMMO:

- U3yYHTb, IOBTOPUTH TEOPETUUECKUI MaTepHall IO 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3alaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHUs,
BBITIOJIHSIEMBIE B ayIUTOPHUH.

Pexomenganun mo padore ¢ Hay4YHOH M Y4eOHOH JTUTEpPaTypOH

Pabota ¢ yueOHOI U HayqHOI TUTEPATYPOH SIBIISIETCS TJIABHOW (DOPMOM CaMOCTOSTEHHOM
paboThl 1 HEOOXOoaUMa MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHHAPCKUX 3aHATUSAX, K MOJAYJIBHBIM
KOHTpPOJBbHBIM paboTaM, onpocy, 3a4eTy. OHa BKIIIOUaeT NpopaboTKy JEKIMOHHOIO MaTepuaia — MU3y4yeHue
PEKOMEHIOBAaHHBIX MCTOYHMKOB M JINTEPATYPHI MO TEMATHKE JIEKIIHIA. KoHcnekr nekuuu noikeH
coJiep’KaTh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIIMH, MPEJIOKEHHBIX MPENOJIaBaATEIEM CXEM
(IpM UX IEMOHCTpALMH), OCHOBHBIX HCTOYHHUKOB U JIUTEPATYPhl IO TEMaM, BBIBOJIbI 10 Ka)KJOMY BOIIPOCY.
KoHcnekT nomkeH ObITh BBIIOJIHEH B OTIAENBHOM TeTpaau mo npeamery. OH ToJKeH ObITh aKKypaTHBIM,
XOPOIIO YUTAEMBIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HHPOPMALIUIO WIN PUCYHKH.

KoHcnekTsl HayuHOM TUTepaTyphl MIPU CaMOCTOATEIHHON MOJTOTOBKE K 3aHSITHUSIM JTOJIKHBI
OBITH BBIMTOJIHEHBI TAaKXKe aKKypaTHO, COJepkKaTh OTBETHI HA KaX/IbIi MOCTaBIEHHBII B TEME BONPOC, UMETh
CCBUIKY Ha HMCTOYHUK HHPOpPMALUU C 00s3aTeNbHBIM YKa3aHUEM aBTOpa, HA3BaHUS U TO/la W3JaHHA
UCIIOJIb3YyeMOW Hay4yHOM mauTepaTypbl. KoHCmekT MokeT OBbIThb OMOPHBIM (COoAepXkaTh JIUIIb OCHOBHbBIE
KIIIOYEBbIE TO3UIMH), HO TPU 3TOM IO3BOJIAIOUIMM JaTh IIOJHBIA OTBET IO BONPOCY, MOXKET OBbITH
noApoOHBIM. OOBEM KOHCIIEKTa ONPEALIISIETCS] CAMUM 00 YJarOIITIMCSI.

B nporiecce paboThl ¢ yueOHOM 1 HAyYHOH TUTEpaTypoil 00ydarouiics MOXKeT:
- JenaTh 3alMCU MO XOJy YTE€HUS B BUJE IMPOCTOTO WM Pa3BEpPHYTOro IUIaHa (co3daBaTh IEpeyeHb
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OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

- COCTaBJIATH TE3UCHl (UMTHPOBaHWE HaWOOJee BAXKHBIX MECT CTAaTbU WM MOHOTpaduH, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIICH aBTOpA);

- TOTOBHUThH aHHOTALIUU (KpaTKOe 0000IIEHNE OCHOBHBIX BOIIPOCOB PadOThI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3HCHI).
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Pabouas mnporpamma aucuurminHbel «KosmounHas XUMUS» COCTaBJI€Ha B COOTBETCTBUU C
tpeboBanusimu  @I'OC BO mno cneumanbHOCTH 04.03.01. «Xumus (ypoBeHb OakanaBpuara)y,
YTBEPKJICHHOTO TpHKa3oM MHHHCTEpCcTBa oOpa3oBaHus UM Hayku Poccuiickoit ®@enepanuu ot 17 wuromns
2017 1. Ne 671

[Iporpammy coctaBuia: 1oueHT kadeapbl xumun Yskaxosa JI.S.

Pabouas nporpamma yTBepikJeHa Ha 3acelaHuu Kadeapbl XUMUU

[Iporokoin 3acenanuss Ne _ 7 or « 13 » wMapra 2025 .

PaGouas mporpamma oo0peHa y4eOHO-METOIUYECKUM COBETOM

XUMHKO-OHOJIOTHYECKOro _ haKysibTeTa

[Iporokon 3acenanus Ne 6 oT « 18 » wmaprta 2025 1.
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CgeeHust 0 nepeyTrBep KIeHUN MPOrPaMMbl HA OYepeaHOl YUeOHbIH IoJl M perucTpanun u3MeHeHn il

VYueOHbli Pemenne BHecenHble U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
J1aTa)
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