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1. EJIX OCBOEHUA JUCHUIIJINHBI

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

- JaTh YEeTKOe MpejCTaBiicHHE O (DyHIAMEHTAIbHBIX, TCOPETHUYCCKUX U IKCIEPUMEHTAIBHBIX OCHOBAX
KOHHOHI[HOﬁ XUMHHU, I10KA3aTh NPUMCHCHHEC 3THX OCHOB B HpaKTH‘-IeCKOﬁ ACATCIIBbHOCTH YCJIOBCKA,

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

- pacKpbITHE CYTH W BO3MOXKHOCTH HCIIOJb30BaHHs JIOCTHKCHUH KOJUIOMIHO-XUMHUYCCKOH HayKd B
HAaHOTCXHOJIOTUAX U B PCHICHUH 3KOJIOTHYCCKUX HpOGHeM.

dopmupyemble ITUCUUIUIMHON 3HAHHUS W YMEHHUS TOTOBAT BBINYCKHUKA JaHHOM 00pa3oBaTEbHOMN

MIPOrPaMMBI K BBITOJIHCHUIO CIIEAYIONINX 0000IIEHHBIX TPYIOBBIX QYHKIUH (TPYAOBBIX (PYHKIIHIA):

Tabnuya 1.1.
Kon u O000111eHHbIe TPYAOBBIe PYHKINH TpynoBble GyHKIIUU
HAaHMEHOBaHHe Kon HaumenoBanme | YpoBeHb HaumeHnoBanne Kox | Yposensn
npogeccuoHATBLHO KBaJIu(u (moxypose
ro Kaluu Hb)
CTaHJapTa KBAJIH UK
anuu
01.001 Menaror [Menarornveckas Oobmenenarornyeckas A/01.6
(memarornyeckas JeSITeIbHOCTD 110 ¢dbyaxusa. O0y4yeHne 6
e TeJIbHOCTDH B MPOEKTUPOBAHUIO 1
P P BocmuratenbHas A/02.6
JOUMIKOJILHOM, peanuzanuu
JeSITeTHOCTh
HAYATIbHOM 00pa30BaTEILHOTO 6
oouem, A mporuecca
OCHOBHOM 00111eM 00pa3oBaTeNbHBIX 6
’ P PazBuBatoras A/03.6
cpeaHeM o0eM OpraHU3aIMIX
JeSITETBHOCTh
oOpa3oBaHNu) JIOILIKOJIBHOT O,
(BocnuTaTeb, Ha4aJIbHOTO OOIIero, 6
YUHUTEJb) OCHOBHOTO 00111€T0,
CpeIHero oo1ero
o0Opa3oBaHus
Ileqarornueckas
JACATCIIbHOCTD 110
MPOEKTUPOBAHUIO U eJaroruaeckas
II
B peanmzanuu 6 NEATEILHOCTD 10 B/03.6 6
OCHOBHBIX peanuzanuy IporpamMm
0011e00pa3oBaTENEHBIX OCHOBHOTO U CPEIHETO
porpamm 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
(hapMareBTHUECKOM
pa3paboTke

A/01.6

IIpoBenenue u
MOHHUTOPUHT
JOKINHUYECKHX
HUCCIICJOBaHUM
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHUTOPUHT
KIMHHYECKUX
HCCIIE JOBAHMI
JIEKapCTBEHHBIX
npenapaToB

A/03.6

26.008
CrnenuajamncT-
TEXHOJIOT B
o0J1acTH
MPUPOI00OXPAHHBIX
(3KOJTOTHYECKHUX)
OMOTEXHOJIOI Wil

MoHuTOpUHT
COCTOSTHUS
OKpY>Karollel cpejibl C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

OcymecTBrieHne
9KOJIOTHYECKON OIICHKH
COCTOSHUA
TOTHA30PHBIX
TEPPUTOPUIL U
BO3MOJKHOCTH
HpI/IMCHeHI/ISI Ha HUX
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OreHka pucka u
OCYIIECTBICHUAE MEP
PO UITAKTHKH
BO3HUKHOBCHHSI 04aroB
BPEIIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHECHHUEM
MPHUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CUCTEM U IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
MTOTEHIIHAIEHO OMACHBIX
OMO00OBEKTOB

A/06.6

CocraBnenne
MIPOTHO3HBIX OIIEHOK
BIIWSTHUS XO03IMCTBEHHOM
JIeSITETLHOCTH YeJI0BEKa
Ha COCTOSIHHE
OKpY>Kalollel Cpefibl C
MIPUMEHEHUEM
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHH

A/04.6




2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII BO

Jucuunnuna «KoyutougHass XUMHUS» OTHOCUTCA K 0OS3aTENIbHOW YacTH JUCHUIUINH
bioka 1; uzywaercsa B 7 cemectpe.

[Ipemyiaraembrit 11 U3ydeHUs] Kypc IOMOMKET CTYAEHTaM MpUOOpPECTH 3HAHUSA IO
OCHOBHBIM XHMMHMYECKHUM TIOHSTHUSM, MOHITH CYIIHOCTh MPOTEKaHUS XHUMHUYECKHUX IPOLIECCOB,
OBJIAJICTh OCHOBAMH TEPMOJMHAMHKHU, TEOPUU PACTBOPOB M (Da30BBIX PABHOBECHH, OCHOBAMHU
XUMHUYECKON KHHETHMKH M KaTraiu3a, MEXaHM3Ma XUMHYECKHX peaklUid, >JIEeKTPOXUMHYECKHX

MPOIIECCOB, KOPPO3UHU U METOJIOB 3AILIUTHI OT HEE.
Tao6auuna 2.1.

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

H3yYeHHUs
Kon JIMCIUTUIMHBI, TIPEANICCTBYIOIINE TUCIUTLTAHE Cemectp
IUACHUAIUIAHEI «KommonmgHass XuMmusi»
b1.0.10 MaremaTrka 1,2
b1.0.11 dusuka 1,2
b1.0.17 HNudopmarnka 1,2
b1.0.06 Heoprannueckas xumust 2,3
b1.0.08 du3nyeckas XuMus 6,7
b1.0.14 Ddusnueckre MeTobl UCCIIEIOBAHNS 8

Taomauma 2.2.

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

Kon JIMCUMIUINHBL, CIeNylolue 3a JAUCHUIUIMHON Cemectp
JIACIATUTAHEI «KommongHast XUMHs»
b1.B.18 BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS 7
b1.0.13 XVWMHUYECKHE OCHOBBI OMOJIOTUYECKUX MTPOIIECCOB 6
b1.B.05 Teopernueckne 0OCHOBBI HEOPraHNYECKON XUMUHU 9,10

B pesyabTare 0cBOCHUSI JUCHUILINHBI 00y4aI0OLIHIICH JOJIKEH:

3HaTh:
- OCHOBHBIC 3aKOHBI KOJJIOMJHOW XHUMHH, a TaKKe CIOCOObI WX TPUMEHEHUs Ui pEIICHUS
TeOpeTI/I'-IeCKI/IX )41 HpI/IKJ'Ia)IHI)IX 3a)1aq;



- TIOBEPXHOCTHBIC SIBJICHHS, BKJIIOYAs: TEPMOIMHAMHUKY TIOBEPXHOCTHBIX SIBICHUH, KalWUIIPHBIC
SIBJICHUSI. TIOBEPXHOCTHBIC SIBJICHUS W MEXaHMUYECKHE CBOWMCTBA TBEPABIX TEN, aJcopOlus Ha
MMOBEPXHOCTH pazjiena (a3, IEKTPOITOBEPXHOCTHBIE SBJICHHSI B JUCIIEPCHBIX CHCTEMAX;

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

- YCTOMYMBOCTb JHUCIIEPCHBIX CHCTEM: CHICMCHTAIIMOHHAS, arperaTHBHAs YCTOWYUBOCTD,
KOAryJisius 30J1€H JIEKTPOIIUTaMU,

- KOJUIOMIHO-XMMHUecKHe cBoiictBa BMC;

- JIOTUKY MOCTPOEHHUSI TEOPUU TTOBEPXHOCTHBIX SBJICHUM, UCXOJIS1 U3 CBOMCTB JUCIIEPCHBIX CHCTEM;

- TpaBWiIa MOXKapHOM 0€30MacHOCTH U O€30MaCHON PabOThl B XUMHUYECKOH JIAOOpaToOpuu IpH padoTe
C XMMHYCCKUMH BCIICCTBAMHU.

YmMmern:
- caMOCTOATENbHO (hopMysupoBaTh 3amady (HU3MKO-XMMHUYECKOTO HCCIEIAOBAHUS B XUMUYECKHX
CUCTEMAX;
- MOJb3YSCh INOJYYEHHBIMU 3HAHUSIMH, YMETh BBIOMPATh ONTUMAIbHBIE IMYTH U METOJbl PELICHUS
IIOCTABJICHHBIX 3a/1a4;
- TNPOBOAUTH (HU3UKO-XMUMHUYECKHE MCCIIEOBaHUS CUCTEM M IIPOLECCOB C HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB U IPUOOPOB;
- MIPOBOAUTH (PU3UKO-XUMHUYECKUE PACUETHI;
- II0JIb30BAaThCS CIIPABOYHON JINTEPATYPON;
- COCTABJIATH MULEIUIBI 30J1EH;
- QaHAJIM3UPOBATh U 00CYXKAATh PE3YNIbTaThl (PU3NKO-XUMUYECKUX HCCIIEI0BAHUH;
- BECTU HAay4YHYIO IUCKYCCHIO 10 BOIIPOCAM KOJUIOMTHON XHUMUHU.

Baaners:
- OCHOBaMH XMMHYECKOH TEPMOJMHAMUKH IS IOBEPXHOCTH pazzena a3,
- OCHOBHBIMM METOJIaMHM M3MEpPEHHSI IOBEPXHOCTHOI'O HATSDKEHMS JKUAKOCTEH M IMOBEPXHOCTHOM
SHEPruM TBEPABIX TE;
- OCHOBaMH TE€PMOJMHAMMUKH Ipoliecca afcopOiuu. Y paBHenue ajcopouun I ndoca,;
- OCHOBHBIMU METO/IaMH OUUCTKHU 30J1e1 (I1aau3 U ynbTpaduibTpaiys);
- METOZIaMH OKa3aHMsI IePBON MMOMOIIM IIPH HECYACTHBIX CIyYasX B XMMHUECKOM JlabopaTtopuu
-[IPOIEMOHCTPUPOBATh  CBSI3b  AKCHEPUMEHTAJBHBIX OIBITOB C TEOpPUEH C UCIOIB30BaHUEM
COOTBETCTBYIOIMX YPaBHEHUM;

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS
JUCHUTINHBI

[Ipouecc u3ydeHUs JUCHMIUIMHBI HaIpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEAYIOLIUX

kommeteHuil B coorBercTBru ¢ GI'OC BO u OIIOII BO no nanHoMy HampaBiIeHHUIO MOATOTOBKHU:

Kon HaunmeHnoBanue Nuaukarop B pe3yJabTarte ocBOCHHS
KOMIIETEHI| KOMIIETeHLINHU AOCTHKEHHU S AHCHUILINHBI 00yYalommiics
U KOMIIETEeHIIUH JOJIZKEH

Yuueepcaﬂbnbw Komnemernyuu u MH@uKaMOPbl UX 00CIMUINCEHUSA

YK-3 Cnoco0eH opranuso- YK-3.1. [lonumaer | 3naTb — MeToAMKH (GOpPMHUpPOBa-
BBIBATH H PYKOBOAUTH | 3pdeKkTuBHOCT,  WC- | HUA KOMaHH; METOABI pa3paboTKu
padoToii KOMaH/bl, BbI- | IONF30BAHMS CTpaTe- | KOMaHIHOM cTpareruul M 3(]dek-
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paéaTbiBasi KOMaH/-
HYIO CTPATETHIO JJIs1

HOCTHKEHMSI OCTaB-
JICHHOH 1eJu

TUU  COTPYJTHUYECTBA
JUTST JIOCTHKCHHUS
IIOCTABJICHHOM  IICIIH,
oTpeCIsAeT CBOIO
POJIb B KOMaH/Ie
YK-3.2. [Monnmaer
OCOOEHHOCTH TIOBEIe-
HUS BBIJICTICHHBIX
rpynm  Joged, ¢
KOTOpBIMH ~ paboTaeT
/B3aMMOJICHCTBYET,
YYUTBIBAET UX B CBOCH
NEATeTLHOCTH (BBIOOD
KaTeropuii TPy
JIIOAEN OCYIIECTBIISET-
¢ 00pa3oBaTenbHOM
OpraHu3alKeid B 3aBU-
CUMOCTH OT UeJieH
IOATrOTOBKH — 10
BO3pPAacTHBIM  OCOOEH-
HOCTsAM, IIO OTHHYECC-
KOMY WJIU PEIUTHo03-
HOMY TIPH3HAKY, COIU-
aIThHO HE3aIIHUIICHHBIE
CIIOM  HAceJCHHS U
T.I1.)

VYK-3.3. IIpornosu-
pyer pe3ynbTathl (mmoc-
JIEJICTBUS) JIAYHBIX
OEUCTBU W IUIaHU-
pyeT TMocCIen0BaTeNb-
HOCTBb araroB JJIsA
JTIOCTHKESHHS
3aJIaHHOTO pe3yJbTara
VYK-3.4. DddexruBHO
B3aMMOJICHCTBYET c
JIPYTUMU YJIEHAMH KO-
MaH/Jbl, B T.4. Y4aCTBYCT
B oOMeHe wuH(pOpMa-
e, 3HAHUI-MH U
OIIBITOM, WM IPE3CHTAIIUN
pe3yJbTaToB paboTsl
KOMAaH 16l

TUBHOTO PYKOBOJCTBAa KOJUICK-
TUBaMH; OCHOBHBIC TEOPHUHU JIH-
JIepCTBA U CTHIIM PYKOBOJICTBA.
YMerp — pazpabarbiBaTh KOMaH-
HYIO CTpareruto; (GpopMyaupoBaTh
3a1a4d  WICHaM KOMaHIBl  JUIs
JOCTI)KEHHS TTOCTABICHHOM Ienu;
npUMEHITh 3((EKTUBHBIE CTHUIN
PYKOBOJACTBAa KOMaHIOH.
Baagers: — yMmMeHueMm aHanmu3H-
poBaTh, TPOEKTUPOBaTb M Opra-
HU30BBIBAaTh KOMMYHHUKAlliH B
KOMaH/e Ul JOCTIKEHHS TI10C-
TaBJICHHOH  LeNW;  METOJaMHu
OpraHu3alMid W YIpPaBJICHUS KO-
JIEKTUBOM.

Oobwienpogpeccuonanvnvie

KomnemeHyuu u unduxamopbt UX OOCIMUICCHUA

OIIK-1

Cnocoben
poBaTh,
poBaTh
pe3yJbTaThl
PMMEHTAJIBHBIX

PaCYETHO-TEOPETH-

aAHAJIN3HU-

HHTEpPIpeTH-
H 0000IaTH
JKCIIe-

)41

OIIK-1.1. ITpoBoauT
KPUTUYECKUH aHAIU3
pe3yabTaTOB
COOCTBEHHBIX
AKCTIEPUMEHTAIBHBIX U
pacyeTHo-

3HaTh: cTaHIAPTHBIE METOJIBI
NOJTY4eHUs, WICHTH(PHUKALIUHT U
HCCIIEI0BaHNsI CBOMCTB BEIIECTB U
MaTepHaJIoB, IpaBuia 00pabOTKU U
oopmIiIeHus pe3yIbTaTOB PabOTH,
npaBuia Th




YyecKnx padoT XuMH-

TCOPCTUICCKUX pa60T,

Baagern: 0a30BBIMU HABEIKAMH

YecKoi HanpaBJieH- | KOPPEKTHO MIPO-BEJCHUSI XUMHUECKOTO
HOCTH HMHTEPIPETUPYET UX 9KCIEPUMEHTa U O(YOPMIICHHS €r0
pe3yabTaTOB
YMeTh: IPOBOAUTE MPOCTHIE
XUMUYECKHE OIBITHI 10
IIpeJIaraéMbIM METOIUKaM
OIIK-1.2. 3HaTh: METO/IbI MOJIyYeHus,
DopMynupyeT  3aKio- | HACHTH()UKALUH HCCIIeI0BaHUS
YeHWS! W BBIBOJBI IO | BEMIECTB (MaTepuUaioB), CTaH/AA-
pe3yapTaTaM aHaJInu3a pTHBIE 00pPaOOTKH pe3yIbTATOB
JUTEPATyPHBIX JaH- | SKCIEpUMEHTa
HBIX, COOCTBEHHBIX
OKCIEPUMEHTANLHBIX U | YMeTh:  IMPOBOJUTh  MHOTOCTa-
pacYeTHO-TEOPETH- JOUHHBIA CUHTE3, BHIOUPATh METOJIBI
YECKHX pabort B | IMarHOCTUKH BELIECTB U
n30paHHO 0b1acTu MaTepuajoB, IMPOBOIUTH  CTaH-
XMMUU WM CMEXHBIX | JapTHbIE W3MepeHus, o0OpabaTbl-
HayK BaTh Pe3yIbTAThl IKCIIEPUMEHTA
Baaners: HaBBIKaMU TIPOBEAE-HUS
JKCIEpPUMEHTA u METOAaMHU
00paboOTKH €ero pe3ybTaToB
OIIK-2 Cnocooen mposoauth | OIIK-2.1. Pabotaer c | 3uarTs: OCHOBBI TEXHUKHU
XHUMUYECKHH XUMHAYECKUMHU 0e30macHOCTH B XUMUYECKON
KCIIEPUMEHT ¢ | BeLecTBaMH ¢ | naboparopuu
HCII0/1b30BAHHEM co0I0IeHIEM HOPM | YMeTb: NPAaBWIBHO C TOUKU 3pPEHUS
COBPEMEHHOT0 TEXHUKHU 0€30MacHOCTH | TEXHUKH 0E€30MacHOCTH 00paIiaThCs
00opynoBaHus, OIIK-2.2. W cnons3yer | €O CTEKJISIHHON XUMUYECKON
cobonas HOPMBI | CYIIECTBYIOIIHE U | TIOCY/I0H U peaKkTUBaMu
TeXHUKH 0€30MacHOCTH | pa3pabatbiBaeT HOBbie | BaageTb: ocHOBaMM 0€30MacHOTO
METOAMKH TIONyYSHHS M | IPOBEIEHUS XMMHYECKOTO
XapakTepu3aluu JKCHEpUMEHTA
BEIIECTB U MaTepuasoB
JUIS  pelIieHus  3ajad
npodeccuoHanbHON
JeSITEIbHOCTH
OIIK-2.3.  TIpoBoaut
HCCIIEIOBAaHNS CBOMCTB
BEIIECTB U MaTepuasoB
c HCHOJIb30BaHUEM
COBPEMEHHOTO
HAY4YHOTO
obopynoBaHus
Ilpogheccuonanvuvie Komnemenyuu U UHOUKAMOPBL UX OOCHUINICCHUS
IIK-2 Cnoco0en oxasbiBath | IIK-2.1. [IpoBoaut | 3HATB: OCHOBHBIE 0a3bl JaHHBIX
uHGOPMALMOHHYIO JUTEPATYPHBI  TOUCK | XUMHYECKOTO NpoQmiIs, IMepeueHb
MOJJIePKKY Mo TeMe, 3aJaHHOH | ICTOYHUKOB HAYYHO-TEXHHUYECKOU
CHeUATNCTAM, CHENMAINCTOM  Oollee | IUTEpaTypbl, HOPMATHBHBIX W
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0CYUIECTBJISIIOLIUM
HAYYHO-
HCCJIeI0BaTe/IbCKHe
padoTsI

BBICOKOH
KBaJH(pUKALIUH, c
HCTIOJIb30BaHNEM
OTKPBITBIX HMCTOYHHUKOB
HHpOpMaIH
XUMHIYECKOTO TTPODHIIS

IK-2.2. Cocrasister
KpaTkue O0030pBl IO
TeMe HAYJIHO-
HCCIIe0BATCIBbCKOM
paboThI

MCTOAUYCCKUX MAaTCPUAJTIOB

Ymern: noaoupaTth Hay4YHO-
TEeXHUIECKYIO JIHUTEpaTypy,
HOPMAaTUBHBIE M  METOAMYECKHE

MaTtepuagbl M0 HH(OPMAITUOHHOM
0e30macHOCTH, pa3pabaThIBaTh
IDIAaHBl W TIPOTPaMMBI TTPOBEICHHUS
HayYHBIX HCCIICIOBAaHUN u
TEXHHYECKUX  Pa3paboTOK  JuIs
peIIeHus pa3TUIHbIX 3a7a4
Bnanern: HaBBIKAMHU
AKCIIEPUMEHTAIBHOMN OIICHKH
3aIUIIEHHOCTH 00BEKTOB
nH(pOpMaTU3aIUK, TIO0 3aJaHHBIM
METOJIMKaM TEXHOJOTHH 00pabOTKH
pe3yabTaTOB, OIEHKH MOTPEITHOCTH
U JOCTOBEPHOCTH  pe3yJIbTaTOB
M3MEPEHUN

4. OFbEM JINCIIUIIUHBI ¥ BUJBI YYEBHOM PABOThHI

Taoauua 4.1.

O0beM IMCUMILIMHBI M BUJbI y4eOHOH padoThl

Buj y4eOHoii padoThI Bcero yacosn 7 cemecTp
OO01mmast Tpy10eMKOCTh TACITUTUTHHBI 216 216
AynUTOpHBIE 3aHATHUS 118 118
Jlexuuu 54 54
JlaboparopHble 3aHATHS 64 64
CamocrositenbHas padota cryaenroB (CPC) 71 71
KonTpons 27 27

5. COAEP) KAHUE JUCIUAIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMAYECKHUX UJIA ACTPOHOMHYEKHWX YACOB M BUJIOB YUEBHBIX 3AHATHM

Taoauna 5.1.

5.1. CTpyKTYypa U cofepKaHHe AUCHUITIHHBI

OO01mas Tpy10eMKOCTh JUCIUIITMHBI COCTABIISIET 6 3a4ETHBIX eAWHMUIL, 216 dYacos.
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/1 Bunel yue6HOI paboThI ®opMa KOHTPOJIA
yCIIeBaeMOCTH,
Pas e AuCUUIIIHHbL Jlexuuu | Jla6op | Camoct (opma mpome:xy-
.pa0. pa6, | TOUHOIO
= KOHTPOJIS u
3 arTecTaluuu
=
S
1. [Ipeamer, OCHOBHBIC 3aJaud W COJEpKaHHE | [ 2 2 4 ompoc
Kypca. Posb KOJUJIOUHOM XAMUH.
Krnaccudukanus KOUTOUIHBIX CUCTEM. Xapak-
TEPUCTHKA KOJUIOUTHBIX CHCTEM.
2. Onrtuueckue CBOICTBA. Paccestaue u| 7 4 6 6 KomnokBuymNel
MOJISIPU3ALIUS CBeTa. [ornomenue
cBeta.Okpacka KOJUIOMAHBIX CcUCTeM.DddeKT
®apanes-Tunnand./[BoitHoe  Jyyenpenomiie-
HUE.
3. MonexkynsapHO-KHHETUYECKHE cBoiicTBa. | 7 4 6 6 KomnoxBuym Ne2
BbpoynoBckoe nBukenue.Teopus DitHmITEHA-
CwmouyxoBckoro. Jluddy3us u ocmoc.
4, CenumeHTanus u CeIUMEHTALIMOHHOE | 7 2 4 6 KomnokBuym Ne3
paBHOBecue. CeTMMEHTAIIMOHHBIN aHaIN3.
5. DneKTpuueckue W JIIEKTPOKUHETHYecKue | 7 4 6 6 Konnoksuym Ned
cBOMcTBa. DyekTpodape3 U IIEKTPOOCMOC.
[loTeHuman ceaMMEHTAlMM ¥ MPOTEKAHUS.
DNEeKTPOKEHETUUECKHUI MOTEHIIUAIL.
6. CtpoeHue JBOMHOTO JJIKTPUYECKOTO ClOs. | 7 4 6 6 TecToBbIe
CTpoeHne KOJUTOUIHBIX YaCTHII. 3aJaHHS
7. Metoabl MOMy4YeHHsT KOJUIMJIHBIX pPAacTBOPOB. | 7 2 6 6 Komnoksuym Ne5
Hucnepruposanne.Konnencanus. [lentuszanus.
8. ArperatuBHast 51 celMMEHTaoHHas | 8 2 6 6 Komtoxuym Ne6
ycTounBOCTH. PacknuHuBatoliee 1aBjieHUe Mo
Hepsruny.@akTop arperaTuBHOW yCTOMYMBOC-
TH
9. Koarymsiust o AeicTBHEM  DJIEKTPOJIUTOB. | 8 4 6 6 TectoBbie
ITopor koarymsiun. Kputnyeckuit moTeHman. 3a/laHus
10. | SIBneHme cuHepru3Ma u aHToraHmsma.fIpmenue | 8 2 4 6 Komnokuym Ne7
npuBbikanus [lepesapsaka 30mei.
11. | PactBopsr BMC. OOmas xapakrepucTtuka. | 8 2 4 4 KomnokBuym Ne§
Tepmonnnamuyeckas ycroitunsocts PBMC.
12. | benxwu. N303nexTpudeckoe cocTosiHue. | 8 2 4 6 Komnoksuym Ne9
JInoTpomnHbie psAabl. BS3KOCTh  KOJUIOMAHBIX
pacTBOpoB. MeTOasl  ONpeAeTeHUsT MAacChl
MIOJIUMEPOB.




13. | Ctymau  (remu). Omynbcuu.  Aspozonu. | 8 2 4 3 Konnoksuym
Knaccudukanus, crpoeHue,  TMOIYYCHHE W NelO
METO/IBI.

Hroro: 36 64 53

5.2. Conep:xanue nucunmuinabl «Kosutonanas xuMusy
BBeaenue

OCHOBHBIE TIOHATHS KOJUTOMIHON XUMUH, OOBEKTHI U [IeTU n3yueHus. KoJIouIHbIe YaCTUIIBI ¥ KOJUTOUTHBIE
cuctembl. KomtongHoe (IucrepcHoe) CocTosiHUE BemecTBa. KonyecTBeHHOE onpeiesieHne TUCTIEPCHOCTH:
JTUCTIEPCHOCTh W yJENbHAas MOBEPXHOCTh, KPHBH3HA TOBEPXHOCTH YACTHI] JaucnepcHor (as3pl. Pomb
MOBEPXHOCTHBIX SIBJICHUM B TMpOIECCax, MPOTEKAIONIUX B JJAUCIEPCHBIX CHUCTEMax. Pa3nuyHble THUIIBI
KJIacCU(PUKAIMKA JUCTIEPCHBIX CHCTEM: IO arperaTHOMY COCTOSIHUIO JHMCIEPCHON (a3bl M JUCTIEPCHOHHON
CpelIbl, IO pa3MepaM YacTHII, [0 KOHIIEHTPAIH! U T.1. JInopmibHbIe 1 TM0()OOHBIE TUCTICPCHBIC

cucTeMbl. B3anMOCBS3b KOJJIOMIHON XHMHUU C JIPYTUMH XUMHYECKUMHU JUCHUIUTMHAMHU, C (UBHKOM,
Omosorueii, reojgorueii, MeaquIuHONW. OCHOBHBIC 3TaIbl PA3BUTHS KOJUIOMIHON XUMUHU.

1. OcHOBHBIE MOHATHS KOJIJIOMJIHOH XMMHUM JUCHEPCHBIX CHCTEM

OcHOBHBIE 3a7a4¥ KOJJIOMJIHOW XMMHUU, 3HAYCHUE KOJUIOMAHOW XUMHUU IS TO3HAHUS OMOJOTUYECKUX
nporeccoB. OCHOBHbIE OCOOEHHOCTH KOJUIOMIHOTO COCTOSIHHMSI MaTEpUUH, KJIacCU(UKALUS KOJJIOUTHBIX
CUCTEM, MOHATHE O aucriepcHOCTH. [lonmydeHue KOJTOMAHBIX CHCTEM: KOHJICHCALMsI U JAUCIEPTUpPOBAHUE,
XUMHUYECKHE CrIocoObl omyyeHusi. OuncTKa AUCTIEPCHBIX CUCTEM,

JMaln3, AMEKTPONAIN3, YIbTpaduibTpalus.
2. Mosieky/JISIpHO-KHHETHYECKUE H ONITHYECKHEe CBOHCTBA KOJJIOUIHBIX CHCTEM

BpoyHoBckoe nBmxenue, mudysus, pacrpeneneHne KOJUIONIHBIX YaCTHII B TPaBUTAIIMOHHOM TI0JIE,
cenumenTalus. OcMOTHYECKHE CBOMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS M CBETOTIOTJIONIEHMS], SIBJICHHUE
Turnansa. OnTtudeckne MeTOIbl W3YyYeHHs IHUCIIEPCHBIX CHUCTEM, YJIBTPAMHKpPOCKONHS, HederoMeTpus,
TypOOAUMETPHS.

3. HOBerHOCTHbIe ABJICHUSA B TUCIIEPCHBIX CHCTEMAX

N30bITOYHAasT TOBEPXHOCTHAsE JHEPTHUs M MOBEPXHOCTHOE HATSHKEHHME Ha TpaHule pasnaena ¢as,
ypaBHenne [u66ca. Buabl copOuuu. AmcopOius © CBSI3h €€ C IOBEPXHOCTHBIM HATSIKEHHEM,
MOBEPXHOCTHO-aKTHBHBIE BellecTBa. AncopOiusi u3 razoBoil (asel, m3orepma JleHrmropa, crpoeHue
aZICOPOITMOHHOTO CJIOSI Ha TPaHMIE PACTBOp- ra3. AJCOpOIus W3 pacTBOPOB, OOMEHHas ajcopOIus,
n30buparenbHas aacopOIus, cMaunBanue, Gruotanus. YpasHenne OpeitHaninxa, 001acT ero npuMeHeHusl.
4. JnekTpUUECKHUE CBOICTBA TUCIEPCHBIX CHCTEM

DJEeKTPOKMHETHYECKUE SIBIEHUS, 1eKTpodopes, snekTpoocMoc. CTpoeHHe JBOWHOTO JIEKTPHUUYECKOTO
cnosa, teopus ['enpmronsua, I'yy—Yanmena, IlltepHa. IloHSATHE 3JIEKTPOKMHETHMYECKOTO MOTECHIMAIIA.
CrpoeHne MUILIEIIIBL.

S. YcroiunBoCTh KOJIOHAHBIX CHCTEM

ArperatuBHas W CEIUMEHTAIIMOHHAS YCTOWYMBOCTh. (DaKTOpHI CTAOMIM3AIMK JTUCTIEPCHBIX CHCTEM.
Koarynauus xomnmonansix cucteM. DakTopbl, BBI3BIBAIOIINE KOATYJALMIO, KOATYJSLUs 3JIEKTPOJIUTAMH.
Teopun koarynsamuu: aacopOIMoHHas u dekTpoctatudeckas. Teopus b.B. Jlepsaruna.

6. MukporereporeHHble CUCTEMbI
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DOMyJIbCUH, KIacCu(pUKAIKSA, METOIbI MOTydeHUs, cTabunu3arus, oopamnieHue a3 B smynbcusix. [1eHsr,
METOAbI MMOJIy4YCHU, YCTOﬁqHBOCTL. Du3uKo-XxUMHYECKHE OCHOBBI IICHOI'allICHH . A3pO3OHI/I,
KJaccu(UKaIus, METO bl IOTYYCHUsI. METOIbI OUUCTKH OT a3p030Jieii. DIEKTPOPHIBTPHIL.

7. TepMoaMHAMHKA MOBEPXHOCTHBIX ABJICHHI

[ToBepxHOCTh paznena da3. CBOOOHAS TOBEPXHOCTHASI SHEprus. [I0BepXHOCTHOE HATSHKEHUE, CUITOBAs
U DHEPreTHYeCKass TPAKTOBKU. MeToa M30BITOUHBIX TEPMOJAMHAMUYECKUX (DYHKIIHIA MOBEPXHOCTHOTO CIIOS
(I'n66c¢). IlonsATHE O TOBEPXHOCTH pa3pbiBa M pasueistomeld moBepxHocTH. OO00OIEHHOE ypaBHEHUE
MIEPBOTO ¥ BTOPOTO 3aKOHOB TEPMOJUHAMUKH ISl IOBEPXHOCTH paszzena (a3. Mi3MeHeHne moBepXHOCTHOTO
HATSDKEHUS JKUIAKOCTH Ha TPAHMIIE ¢ COOCTBEHHBIM MApOM B 3aBUCHMOCTH OT TEMIEpPaTypbl, KpUTHYECKAs
temneparypa no MenaeneeBy. CBs3b CBOOOIHONW MOBEPXHOCTHOW HHEPTUU C TEIUIOTOM CyOJIMMAaIiH
(mpaBmiio Credana), MOIyJIeM yIIPYrOCTH, UACATBHON MPOYHOCTHIO U APYTUMH CBOMCTBAMU BEIIECTBA.
[ToBepxHOCTh pa3zjienia MEXAY JBYMs KOHACHCHPOBAaHHBIMH (pasamu. I[IpaBmiio AHTOHOBA, YCJIOBHSI €rO
IPUMEHCHHSI.

8. Kanuisipuble siBJ1eHUA

Kanunnsipnoe nasnenue. 3akoH Jlarmuiaca. 3aBUCUMOCTB J1aBJ€HUS Hapa OT KPUBU3HBI IIOBEPXHOCTHU
xuakoctu. 3akoH Tomcona. KanwuisipHas koHaeHcanus. I3orepmuueckas II€peroHKa BEILECTBA.
CmaunBanue. KpaeBoii yron. 3akon FOHra (cuyioBoil M sHEpreTHueckuil BbIBOJIbI). COOTHOILIEHUE MEXIY
Hu. KanmwiisipHoe nofHsTHE XUAKOCTH, ypaBHeHHMEe JKropeHa, KamwuIsIpHas IOCTOSHHAs >XUAKOCTH.
N36upaTtensHOoe CMayMBaHHWE KaK METOJI XapaKTEPUCTHKU IMOBEPXHOCTEH TBEPABIX Ten (JTMO(GUIBHBIX H
mo¢poOHeIx). IlonHoe cmauuBaHue (TepMoAMHaMuueckoe YyciioBue). OCHOBHbBIE METOAbI HM3MEpPEHMS
MIOBEPXHOCTHOT'O HATSKEHUS JKUJIKOCTEN U MOBEPXHOCTHOM 3HEPIUU TBEPJIBIX TEJI.

9. [ToBepXHOCTHBIE SIBJIEHUS 1 MeXaHUYeCKHe CBOICTBA TBePAbIX TeJl

Pa3pymienne u usMenbueHue (JUCHEPrUPOBAaHUE) TBEPHABIX TeNl KaK (PU3MKO-XMMHMUYECKUU Ipoliecc
o0pa3oBaHMs HOBOU NOBepXHOCTH. DPdexT Pebunaepa: n3MeHeHne MPOYHOCTH U IUNIACTUYHOCTH KaK Clejl-
CTBHE CHWXXEHUS TOBEPXHOCTHOW »Hepruu TBepAbIXx Tel. OcHoBHBIE (opMbl mposiBieHus 3¢ dexTa:
IUIaCTU(HUIIUPOBAHUE, BO3HUKHOBEHHE XPYIKOCTH, CaMOIIPOU3BOJIBHOE JUCIIEPTUPOBAHUE.
TepmoanHamMuueckue ycinoBus nposisieHus sgpdexra Pedunaepa. Bnusaue xumMmuueckoit pupo bl TBEPIBIX
TeJ M KUAKOCTeH Ha BO3MOXKHOCTH ero mposiBieHus. IlposBienne sddexkra PeOunaepa B NpupoOAHBIX U
TEXHOJIOTMYECKUX MPOIECCaX.

10. AxcopOums Ha MOBEPXHOCTH pa3zea ¢a3

AncopOiusi Kak caMOIIPOM3BOJIbHOE KOHLIEHTPUPOBAHME Ha IMOBEPXHOCTH paszzena (a3 BelIECTB,
CHIDKaOIUX Mex(pazHoe HaTskeHHe. [oBepXHOCTHO-aKTHBHBIE M WHAKTHUBHBIE BEIIECTBA (IIPUMEPHI).
OTHOCHUTENBHOCTD MOHATHUS «TTIOBEPXHOCTHASI aKTUBHOCTB» (3aBUCHUMOCTb OT IPUPOJIbl KOHTAKTH -
pyromux ¢a3z). Tepmoaunamuka mporecca aacopouu. YpasHenue aacopomnuu ['nodoca.

Oprannyeckue noBepxHOCTHO-akTHBHbIE BemlectBa (IIAB). Knaccugpukanus ITAB mo MonexkynspHomy
CTPOCHHMIO (aHMOHO- W KAaTHOHOAKTHBHbIE, HEMOHOTE€HHbIE, aM(oJuTHBIE); oOnactu npumeHeHus [1AB.
Bricokomonekymnsipusie [TIAB (npumepsl, otnnuns ot HU3KomoiekynsapHbix I1AB). Knaccuduxanus ITAB
[0 MEXaHU3MY HUX JIEHCTBUS (CMauMBaTeNH, AUCIIEPraTophl, CTaOMIN3aTOPhI, MOIOIIHE cpeacTBa). [lonarue
o ruapodmisHo-unopunsHoM 6anance (I'JIb) monexyn [TAB.

3aBUCHMOCTh IIOBEPXHOCTHOrO HaTshkeHUs OT KoHueHTpauuu IIAB.YpaBnenue Illumkosckoro.
IloBepxHOCTHAss AaKTMBHOCTh, €€ H3MeHeHue B romosorudeckux psgax I[IAB. Tepmoaunamuueckoe
obocHoBanue mpaBuia Tpayoe—/[rokxm0. MeToapl OIIEeHKH MOBEPXHOCTHON aKTUBHOCTH OPTaHUYECKHUX

ITAB. Pab6orta ancopbumu. [luHaMuyeckuil XapakTep aJCOPOLIMOHHOTO paBHOBECHS Ha IOBEPXHOCTH
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pasznena pactBop [IAB-ra3. YpaBuenue Jlenrmropa, ero cBsizb ¢ ypaBHeHusiMu [ n66ca, [lIumkoBckoro u
@®pymkuHa. CTpoeHue MoHocs10eB pacTBopuMbIX [IAB. JI[BymMepHOE COCTOSTHUE BEIIECTBA B IOBEPXHOCTHOM
CJIOE, OpPHUEHTAlUsl MOJIEKYJ B Pa3peKCHHBIX U HACBILICHHBIX CJIOAX. YPABHEHHME COCTOSHUS MOHOCIIOS
ITAB. Pacuer pa3mepoB monekyn IIAB. IloBepxHocTHbIE TUIeHKM HepacTBopuMbIX ITAB; moBepxHocTHOE
JaBJICHHE, METOAbl ero usMmepeHus. M3orepmel nByxmepHOro nasineHus. OCHOBHBIE THIIBI IUICHOK:
ra3oo0pasHble, JKUAKOPACTAHYTHIC, KHUJIKAE U TBEpAbIC. Y CIOBUS MEPeXoa MICHKH OT OJJHOTO COCTOSHUS K
apyromy. Ancop6uust ITAB u3 pacTtBopoB Ha MOBEpPXHOCTH TBepAblX Ten. [IpaBuio ypaBHUBaHMS
nosisipHocTell Pebunaepa. Momudunupytomue cpoiictBa [IAB: ruapodumnmzanus u ruapododu3anus
TBEPJIOM MOBEPXHOCTHU. YIIPABICHUE CMauMBaHUEM B Ipolieccax (pIoTaluH.

11. 9HeKTp0HOBerHOCTHbIe AABJICHUS B TUCIIEPCHBIX CUCTEMAX

HBorinoit anekrpuueckuii  cimoit  (JADC). Ilpuumasl oOpazoanust JIDC. TepmoamHamuyeckoe
paBHOBECHE MTOBEPXHOCTH pa3jeina a3 ¢ yueToM dJIeKTpuueckoi sueprun. Moaemu crpoenus J[9C (teopun
I'enemroneia, ['yn-Yenmena, Illtepna). M3MeHeHne NOTEHIIMAIa B 3aBHCHMOCTH OT PACCTOSHHS OT
MMOBEPXHOCTU JJIsi CHJIBHO U CJIa00 3apsDKEHHBIX MOBEPXHOCTEH; BIMSHUE KOHIIGHTPALMU U 3aps/ia MOHOB
ANEKTPOJIUTA. DIEKTPOKHMHETUYECKUE SIBICHUS: AJIEKTpodope3, IEKTPOOCMOC, MOTEHIMANBI TEUEHUS W
ocenanusi; Teopus ['enbMronbpra—CMOITYXOBCKOTO.  DJIEKTPOKMHETHUECKUH  TMOTEHIMAN;, TpaHHIla
CKOJIbXEHHUS. MEeTO/Ibl ONpeAesieHHs JIEKTPOKMHETHUECKOro noTeHuuana. CTpoeHue MULEUIbl  IPUPOIbI
AJIEKTPOJIMTA Ha BEIMYMHY M 3HAK 3apsA/ia KOJUIOMAHBIX 4acTUIl. OCHOBBI HOHHOTO oOMeHa. JIMoTpormHbie
psabl. 303MeKTpruyeckoe COCTOSIHHE B JTMCHEPCHBIX CHCTEMaX; METOJbI ONpPEAETICHHUS W303JIEKTPUIECKON
TouKH. [IpakTHueckue npuIoKeHus JIEKTPOKMHETUUECKUX SIBJICHHI.

12. JInoodHBIE cCHUCTEMBI

JlucriepralluOHHbIE METOJIbl MOJIyYEHHs] JUCHEPCHBIX CHUCTEM (30JIeH, SMYJIbCHUH, IEH, a’po30Jeii).
Poms IIAB B mpomeccax modXydeHUs OHUCIEPCHBIX cucTeM. CBsi3p pabOTHl AMCIIEPTUPOBAHUS C
MIOBEPXHOCTHOM 3Heprueil TBepabix Ten. Mcmonb3oBanue s¢dexra Pebunnepa aias ymMeHbLIeHUS pabOThI
Juc-
neprupoBaHus. [Ipoueccsl aucneprupoBaHuss B TNpUpoae M TexHHKe. KoHAeHcalMOHHbBIE CHOCOOBI
MoJIydeHus1 JaucnepcHbeix cucteM. OOpa3oBaHHe 305iell B Ipolieccax XUMUYECKUX peakuuidl. OCHOBHbIE
METOABl OYUCTKHM 30Jei (auanu3 u yabTpadunbTpanus). KommomaHo-xumuueckue cBoiictea BMC.
YHUBEPCATBHOCTh MOJIEKYJISIPHO-KMHETUYECKUX CBOMCTB pacTBOPOB M AMCIEPCHBIX cUCTeM. Teopus
OpOYHOBCKOro JBMXeHHUA Mo OiHmTeHy—CMomyxoBckoMy. Juddy3us B KOIJIOUIHBIX CHUCTEMaX.
VYpaHenue OiHIITENHA. OCMOTHYECKUE SBJICHHS B KOJUIOMAHBIX CHCTEMaxX, UX POJb B OMOJOTHYECKUX
npoueccax. PaccesHue m mosspusanus CBeTa B KOJUIOMJIHBIX CUCTeMax. 3akoH Penes m ycimoBust ero
npuMeHHMMOCTH. MHnukarpucel cBeropaccesHus. HepeneeBckoe paccesnue. llornomenue cBera
HEMPOBOJAIIMMHI U MpoBOIAIMMHU yacTuuamu. Ilpumenenne 3akona JlamGepra—bepa k MyTHBIM cpenam.
Oxpacka KOJJIOMJIHBIX CHCTEM, OKpallleHHble KOJUIOMIBl B IMpHpoAe U TexHuke. Hedemomerpus u
TypoumumeTpus. YiabTpaMukpockonus. IIpuMeHeHHe »SIEKTpOHHOH MHKPOCKONHUU K HCCIEI0BaHMIO
KOJUIOUIHBIX CHCTEM. MeTo/BbI ONpeieNICHUs] KOHLIEHTPALUK U Pa3MEpPOB YACTHI] 30JICH.

13. CenuMeHTANMOHHAN YCTOHYNBOCTh

CenumenrtanuonHo-auddy3nonnoe pasHoBecue. Meton Ileppena ompeneneHus 4ucia ABOTaapo.
CeaMMeHTAllMOHHBIN aHANM3 MOJMUIUCTIEpCHBIX cucTeM. KoHcranTa ceaumentanuu. uddepenunanbaas
KpUBas pacHpelielieHusl 4acTUIl [0 pa3MepaM; HHTerpajibHas KpHBas; MOCTPOCHHE WX U3 JAHHBIX IO
KUHETHKE HaKOIUIeHHs ocajka. [I[pumMeHenue ynpTpaueHTpudyr JUist U3MEPEHUs. MacChl YIIbT-
paaucIiepCHBIX YacTHIl U Makpomosiekyn (Jymanckuit, CBendepr).

14. ArperaTuBHasi yCTOH4YMBOCTh
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Teopus ycroiunBocTu nuodoOHbIX 307ei (Teopust AJIDO). TepmoamHamMuKa TOHKHX IIJICHOK.
PacknunuBatoriee nasienue no Jlepsruny. MoJeKynspHas COCTABISIONMIAS PACKIMHUBAIOLIETO TaBIICHHUS.
Yder MOJICKYJISIPHOH NPHUPOJAbI KOHTAKTHPYIOUIMX (a3 s TOHKHX IUICHOK U C(EepHYECKUX YaCTHII.
DJeKTpocTaTHYEeCKasi ~ COCTAaBIISIONIAS  PACKIMHUBAIOIIETO  JABICHUS.  3aBUCHMOCTh  JHEPrUH
B3aMMOJICHCTBHS YacTHUI[ JUCIEPCHOW ()a3bl OT pacCTOSHHUS Mexay HUMHU. CTPYKTYpHO-MEXaHHUYECKHI
Oapwep (Teopusi Pebunaepa). Peonormueckne cBoiictBa aacopOunoHHBIX cioeB [IAB — crabunmzaTtopoB
KOJIJIOUIOB. 3aIIUTHBIC KOJUIOHIBL.

15. Koaryasiums 30.1eii 371eKTPOJIUTAMU

[Topor koarymsuuu; 3aBUCUMOCTh KPUTUYECKOM KOHIEHTpPALMU DJIEKTPOJIUTAa OT pa3Mepa U 3apsana
Koarynupytomiero nona (npaswio Llynsie—I"apam). AHTaroHU3M U CHHEPTU3M B JACHCTBUU 3JEKTPOIUTOB
Ha mporiecc koaryisiuu. Koarymsus cuiibHO U ¢1a00 3apsbKeHHBIX 301l (KOHIIGHTpAIlMOHHAs U
HeUTpanu3anroHHas koaryssiuus). O6ocHoanue npaswmia llynsue—I"apau B Teopun JJIDO.

QnoKysALuMs, TeTepOKoaryIauus, anaryisaus (onpeaeneHus, npumepsl). Kuneruka koarymsiiuu. Teopus
obicTpoit koarymsaiuu (CMomyxoBckuii). OCHOBHBIC TIOJIOKEHUSI TEOPHH MeieHHONW Koaryisnuu (Dykc).
ObpatumocTs mpolecca koarynsiuu. [lentuzamms.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B cootBeTcTBHU ¢ paboyeil MporpaMMoOl U TEMaTHIECKUM TUTAHOM M3YYEHUE AUCIHUIUIMHBI TPOXOIUT
B BHUJAC ayJUTOPHOM M CaMOCTOSITENILHOM paboThl CTYAEHTOB. Y4YeOHBI TMpolecc B ayauTOPUHU
ocylecTBiseTcs B (hopMe JEKUUOHHBIX U JJAOOpaTOpHbIX 3aHATHI. [IpeaycMoTpeHsbl JeKInn-BU3yaIn3aluu
C NpoOJEMHBIM H3JIO)KEHHEM OCHOBHBIX TEM Kypca, KOTOpble BXOJIT B pabouyi Mporpammy
(npencrasnensl B Tabnuie «CoepikaHue TUCHUILIUHED). Pekomenayembie 00pa3oBaTeIbHbIe TEXHOIOTHH:
PEUTHHIOBas TEXHOJOTHUS, TEXHOJOIMsS HHTErpaTMBHOIO, MPOOJIEMHOr0, MHHOBALIMOHHOTO, JIMYHOCTHO-

OPHUCHTHPOBAHHOTO, I[I/I(b(beDCHHI/IDOBaHHOFO, HHAUBUYAJIBHOTO, pa3BUBarOUICTO O6y‘leHI/I${ u

ryMaHUCTHYECKOro oOpa3zoBaHus. llpenycMarpuBaeTcsi YTeHHME YacTH JIEKIMH C HCIOJB30BaHUEM

MYJIbTUMEIUHHBIX CPEACTB O0yUECHHUS.

7. MEPEYEHDb YYEBHO-METOJMYECKOTO OBECHEYEHMSA 1151 CAMOCTOSITEJILHOM
PABOTBI OBYYAIOLUXCS MO JUCUMIIJIMHE (MOAY.JTIO)

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIedeHUs TSl 00yJaIOIIUXCS TT0 TUCITUTUINHE:

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

2. 'ensman M.H. Komnounnnas xumus/M.U. I'enedman, O.B. KoBanesckas, B.I1. FOctpartos. —
Cn6.:JIanw, 2005. — 336¢.

3. 3umon A.Jl. Komnougnas xumus/A.Jl. 3umon. — M.: AT'AP, 2005. - 320c.
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7.2. YkazaHus aisi 00y4aronuxcs Mo OCBOCHHIO TUCITUTUTHHBI

Taoauua 7.1.

Conep:kanue caMmoOCTOSATEILHOM Pad0ThI 00YYAO M XCS

\Homep Tembwi/sonpocnl, svinocumsie Ha camocmoamenvioe | Kon-60 Dopmbt
pazoena u3zyueHue wacos padomul
(memol)

1. |MoBepxmocrrbie  sBieHMs B auCIEpCHBIX 10 cobecenoBanue,
cHUCTEMax TECTOBBII
[loBepxHocTHO-akTUBHBIE  BemiectBa  (ITAB). KOHTPOJIb
Ctnoenue [TAB
YpaBHeHHE I'u60ca. [ToBepxHOCTHAs 14 cobecenoBaHue,

2.  |[aKTHBHOCT. TECTOBBII

KOHTPOJITh

3 30TepMa MOBEPXHOCTHOTO HATSIKEHUSI. 12 CobecenoBanue,
" |OnpezneneHue TMOBEPXHOCTHOTO HATSDKEHUS IO TECTOBBIH
metony PeOunnepa. KOHTPOJIb

4.  |Ypasuenue Jlenrmiopa u ®@peitnanxa. 12 CobecenoBanue,
M3oTepma aacopouuu. CTpykTypooOpa3oBaHHeE. TECTOBBIH

KOHTPOJIb

Peonornueckue u CTpyKTypHO-MEXaHUYECKHAE CBOMCTBA 12 cobece0BaHuUe,
3. JTCIIEPCHBIX CHCTEM. TECTOBBIH
KOHTPOJIb

6. (CTpykTypHO-MEXaHHYECKHE CBOMCTBA HETIHBIX 11 cobeceoBaHme,
TUCTIEPCHBIX CUCTEM TECTOBBIH

KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U

1. JIBOIiHOM 27€KTpUUECKUI CIIOHM U 3IEKTPOKUHETUYECKHE sBJIeHUs. [loBepXHOCTHAs SHEPTUs U 3apsij

MNPOMEXXYTOYHOM ATTECTALIUU

Ilpumepnuie éonpocel 0na cobecedosanus

Bapuanm 1

nosepxHocTu. Ctpoenue JI9C. YpaBuenue HepHcra.

2. Mepa

JIMCTIEPCHOCTH. [ €TepOreHHOCTh KOJUIOMHBIX CUCTEM.

3. 3omp MoaucTOro cepedpa MOJIYYEH B pe3yibTaTe MOCTENEHHOro JA00aBICHUS K 20cM® 0,01H pacTBopa

woxucroro kamust Sem° 0,2%-Horo pacTBopa a30THOKHCIOro cepebpa. Hamumcare dopmyny wmutiemist

MIOJIYYMBILIETOCS 30JI1 W OIPENEIUTbh HANpPABICHUE [BUKEHUS YacCTUL] €ro B DIJIEKTPUYECKOM IIOJIE.

[TmoTHOCTH pacTBOpa a30THOKHUCIIOTO cepedpa MPUHATH PAaBHOUN €IHHHUIIE.

4. Kakoit oobeM 0,005 H pacTBOpa a30THOKHCIOrO cepebpa Hajo NpuUOABUTH K 20em® 0,015H pacTBopa

HMOANCTOTO Kayus, 4TOOBI MOJYyYWTh TMOJIOKHUTEIBHBIM 307 MoaucTOro cepebpa? Hamumcate dopmyny
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MUIEIIBL.
Bapuanm 2

1. Tlpenmer kosmonaHOW XuMuH. OCHOBHBIE CBOMCTBA KOJUIOMAHBIX pacTBOPOB. [IoHSATHE O KOJTOMAHBIX
CUCTEMaX.
2. JlBoiinoii  snektpuueckuit  cinoil.  Teopust  IltepHa.  DIEKTPOKMHETHYECKHH  MOTEHIMAIL
N3o03nexkTpruueckas Touka.
3. 3071b TUpATa OKUCH JKeJie3a MOJYUUIIH B pe3yJbTaTe 100aBIeHus K 85 em® Kumsieit JHACTUIUTAPOBAHHOMN
BozBI 15 cM® 2% -Horo pacTBopa XJI0pUCTOro xkeine3a. [Ipu 3ToM XJI0pHOE KeIe30 YaCTUYHO MOJBEPIIIOCH
TUAPOJIA3Y
FeCl; + 3H,0 = Fe(OH)3 + 3HCI
Hanwucats dopmyny munesmisl 308 Fe(OH)s yuuTbiBas, yto mpu 0Opa30BaHUHM YACTHIL THIpaTa
OKHCH KeNle3a B PacTBOPE MPHUCYTCTBOBAIN ciexytomue nonsl: FeO*, HY, CI°,

4. CBeXeOoCaXICHHBIN 0CaIOK THAPOOKHCH AIOMHHHS O0pa0aThIBACTCS HE3HAUYUTEIHHBIM KOJIMYECTBOM
COJITHOM KHUCJIOTBI, HEOCTATOYHBIM JJIs IOJHOIrO pacTBopeHHs ocanka. [Ipu sTom oOpaszyercs 30Ib
Al(OH)3. Hanncats opMyiy MHIIE/UIBI THAPOOKCHIA ATIOMHHHUS, €CJIM M3BECTHO, YTO B 3JCKTPUUCCKOM
T10JI€ YAaCTHULbI THIpaTa OKMCH AJIFOMUHUS [TEPEMENIAIOTCSA K KaTOdYy.

Bapuanm 3
1. MonekynspHO-KMHETUYECKUE CBOWMCTBA KOJUIOMJIHBIX cUCTeM. bpoyHoBckoe nBuxkeHue. CpeqHuil caBur
YaCTHIL.
2. XapaktepucTuka nucrnepcHoi (aspl. UucineHHas, oObeMHasi U MaccoBasi KOHICHTPALUs IUCIEPCHON
(hasbl.
3. 3016 Cephl OBUT MOMyYeH IyTeM 100ABICHHS 5 MII pACTBOpA Cepbl B criupTe K 10cM® IMCTHILIHPOBAHHOM
Bozbl. KakuM MeTo/10M MOJy4YeH AaHHbIHN 30167 UeM 00BSICHSIETCS, YTO B MIPOXOIAIIEM CBETE 30J1b 001a1aeT
KpacHOBAaTO-OpPaH>KEBbIM OTTEHKOM, a B OTPaKEHHOM —T0J1yObIM?
4. OObscuure, mouyeMy mpu B30anThIBaHWK O€H307a B BOjAE HaOmomaeTcss ObICTpOE pacciauBaHUE
KHUJKOCTEH, a MpU B30AITHIBAHUM yKa3aHHBIX JKUIKOCTEW B MPUCYTCTBUU MbLIA IOJYYAETCsl YCTOMUYMBAs
smynbscus. Kakyto ponp urpaer monekynsl mbina (Ci7HzsCOONa)? JlaTte cxemy KamenbKd SMYJIbCHH
OeH3ona B Bojie. KakuM MeTo10M nosydeHa sMyabeus?

Bapuanm 4

1. IloBepxHoctHble sBieHMs. [loBepxHocTHOe HaTskeHue. KpaeBoil yronm cmauuBanus. TemoTa
cMaunBaHus. KanwuisipHoe NOoJHATHE U ONTyCKaHUE KHUIKOCTH.
2. CTpoeHne MHILIEIIT 30JIEH.
3. Kakue oobembr  0,029%- noro pactBopa NaCl u 0,001 AgNO3 Hamo cmemiath, 4TOOBI MOTYYUTH
He3apsKeHHbIE YacTULbI 301 XJlopuctoro cepedpa? [ImoTHOCTH pacTBOpa XJIOPUCTOrO HATPHUsSl paBHA
eIMHUIIE.

4. 30116 IBYOKHCH 0JI0Ba 00pa30BasICs B Pe3yJIbTaTe NEHCTBUS HEOOIBIIIOTO KOJIMUECTBA COISTHOM KUCIOTHI

Ha cTaHHaT Kanusd. Hanucats Gpopmyny MULENIsl 30515.

Ipumepwt 3a0anuit KOoHmponLHLIX padom

Konmpononas paooma 1
1. 3omp nogucTOTO Ccepedpa MoydeH B pe3yabTare MOCTENEHHOTO J0OABICHHS K 20em® 0,011 pacTBopa
womucroro kamust Scm® 0,2%-HOro pacTBOpa a30THOKHCIOro cepeGpa. Harmcarsb (opMymy MHLEIUIB!
MOJIYUYMBLICTOCA 30JI4 W ONPCACIUTb HAIIPAaBJICHUC JIBWKCHHA YaCTHUL €ro0 B JJICKTPHYCCKOM II0JIC.
[TnoTHOCTH pacTBOpa a30THOKHUCIIOTO cepedpa NPUHATH PaBHOM €MHHULIE.
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2. Kaxoit o6vem 0,005 H pacTBOopa a30THOKHMCIIOTO cepedpa Haao MpUOaBUTH K 20em® 0,015u pacTBopa
MOJIUCTOTO Kallksl, 4TOOBI MOJIyYUTh TOJOKUTEIBHBINA 307b HOAUCTOrO cepebpa? Hammcars dopmymy
MULIEIIIBI. Omeem: ceviue 60c’.

3. 3omp rHgpaTa OKHCH JKele3a MONYdHIM B pe3ynbTaTe n00aBieHHS K 85 CM°  KHIISIeit
JIMCTHILINPOBAHHOM BOABI 15 cM® 2% -HOrO PacTBOpa XJIOPHCTOTO 3Kenesa. IIpH 9TOM XJIOPHOE JKENe30
YaCTUYHO IOJIBEPIIOCH TUAPOIUIY

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

Hamucare dopmyny munemist 3ois Fe(OH); yuuTeiBasi, 4To npu 00pa30BaHUU YaCTUI[ THAPATA OKUCH

’Kelesa B pacTBOpE MPHUCYTCTBOBAIH ciexyromme nonsl: FeO', HY, CI”.

4. CBexxeoCaXJIEHHBIH 0CaJOK TUAPOOKHCH QIIOMHHHS 00pabaThIBaeTCsl HE3HAYUTEIIbHBIM
KOJIMYECTBOM COJISHOW KHUCJIOTBHI, HEJAOCTATOYHBIM  JIJISl TOJIHOTO pacTBOpeHusi ocaaka. [lpu stom
obpasyetcs 3056 Al(OH)3. Hamcats hopmyity MUIEIUTBI THIPOOKCH/IA aTFOMUHUS, €CIIH U3BECTHO, YTO B
AIEKTPUUYECKOM T10JI€ YACTHIIBI THAPATA OKUCH ATIOMUHHUS TIEPEMEIAIOTCS K KaTOTy.

Konumponvnas paboma 2
1. 3oas ceppl ObUI MOJIydyeH IyTeM J00aBlIieHUs 5 MJI pacTBopa cepbl B CHHPTE K 10cm®
JUCTUJUIMPOBAaHHON BoJbl. KakuMm MeTo/10M nostyueH JaHHbIN 307167 UeM 0ObICHSETCS, YTO B MIPOXOASAILIEM
CBeTe 30J1b 00J1aJJaeT KPACHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAXKEHHOM —TOJIyObIM?

2. O0ObsaAcHUTE, MOoYeMy Mpu B3OaNTHIBaHUU OeH30J7a B BOjAe HaOmroAaercs OBICTpPOE pacciauBaHHE
KHUJIKOCTEH, a MpH B30ANTHIBAHUHM YKA3aHHBIX JKUAKOCTEH B MPHUCYTCTBUU MBbLIA MOJTYYaeTCs YCTOMUMBAs
smynbeus. Kakyro ponb urpaer mosekynsl Mbiia (Ci7HzsCOONa)? JlaTh cxeMy KamnelbKd SMYJIbCHH
Oenzouna B Boje. Kakum MeToom mosrydeHa sMyabCcusi?

3. Kaxkue oobembr 0,029%- noro pactBopa NaCl u 0,0011 AgNO3 Haio cMmemiath, 4To0bI MOIYyYUTh
He3apsDKEHHbIE YacTHIBI 30J11 XJIOpUCTOro cepedpa? ILIOTHOCTH pacTBOpa XJIOPHUCTOrO HATpusl paBHA
eMHUIIE.

Omeem: 4,96cM pactBopa AgNO3 0,001 u lem® NaCl 0,029%.
4. 305b JIBYOKHCH 0OJIOBa 00pa3oBaJics B pe3yjbTaTe JCUCTBUS HEOOJBIIOTO KOJIMYECTBA COJISTHOM

KHMCJIOTHI Ha cTaHHAaT Kanua. Hamucats (1)0pMyJ'Iy MHULIECIIIBI 30JI4d:
Omeem: {[SiO;], SiOs% 2(n-x)H*}? 2xK*

Kpumepuu ouyenku omeema cmyoenma npu 8bnoaineHUU KOHMPOAbHOI padombl

Ouenka TpeGoBanus Kk 3HAaHUSIM

OTJINYHO NPUBENEHbl  TOJHBbIE  MpaBWIbHBIE  PEIIEHUS, OTBETbl TI'PAMOTHO
apryMEeHTHUPOBAHBI

XOpOIIO JIOTYILIEHbl HE3HAUYUTEIbHbIE TOTPEIIHOCTH MpPHU OTBETaX Ha BOMPOCHI,

apryMeHTanus Oblia He TOJTHON

YIIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPHIE BOMPOCHI JOMYILIEHbI TI'pyOble OIMIMOKH, YacTh
BBIBOJIOB HE API'YMEHTUPOBAHA UJIM apT'yMEHTUPOBAaHA HENPABUILHO

HEY/IOBJIETBOPUTENHHO | OTBeTHl HAa 50 u Gosiee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTHUPOBAHbI WJIM aPT'YMEHTHUPOBAHbI HEPABUIILHO
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Ilpumepnvie mecmoswie 3a0anusn no Kypcy «Konnouonaa xumusy»

Tect 1

1.K AUCIICPCHBIM CUCTEMaM THUIIA a3PO30JIM OTHOCUTCA:

a) MailoHe3 U TIeHa
0) reib  30J1b

B) JIbIM U TYMaH

') MOJIOKO M CMETaHa

2.YacTuiiamMy, BBI3BIBAIONIMMH  KOATY/SIHIO  30J1s, IOJYYEHHOIO THIPOJIIM30M XJIOpHIa JKele3a
(1), sBistrOTCSA:

a) KaTHOHBI

0) aHHOHBI

B) KaTHOH-PaJINKaJIbl

T') HEUTPAITLHBIC MOJICKYJIBI

3.IToreruanonpeesonMM HOHOM B ccTeMe, oOpasyrorieiics cornacHo ypaBHenuto HoSO4(u36.) + BaCl,
— BaSO, + 2HCI sBnstorces :

a) Ba®*
6) CI
B) H"
r) SO~

4. TlepemelieHre TUCTIEPCHOM Cpeibl OTHOCUTEIIBHO HEMOABUKHOM TUCTIEPCHOM
(a3zbl K NIEKTPOLY, MO ACHCTBHEM BHEIITHEH pa3HOCTH MOTEHIINATIOB HA3bIBACTCS:

a) nuddyszueit

0) 2JEKTPOIU3OM

B) DJIEKTPOIMCCOIHAIIEH

r) 3JIEKTPOOCMOCOM

5.Konnonanas yactuna (rpanysnia),00pa3yromiasicsi COrliaCHO YPaBHEHUIO PEaKIuu
K5SiO; + HzSO4(I/136.) =H,SiO; + KzSO4, HMEET 3apsa.

a) BBICOKHI OTpUIIATENbHBII

0) Y4aCTUYHO OTPHULATENbHBIN

B) MOJIOKUTEJIbHbBIN

I') HyJeBOM

6.9 deKTUBHBIMU CTA0MIIN3aTOPAMH JUCTIEPCHBIX CUCTEM SIBIISIOTCS:

a) ITAB

0) MHHEpaJIbHBIE KUCIOTHI

B) HEOPTaHUYECKHUE COJH

I') HEOPraHWYECKUE OCHOBAHUS
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7. Won Haxomsmerocss B H30BITKE BEIIECTBa, OOJAAIONIUN CPOACTBOM K SIPYy MHULEUIBI |
aJICOpOMPYIOLINIACS HA €T0 TTOBEPXHOCTH, Ha3bIBACTCSI:

a) KOaryJvpyroumm

0) TUCTIEPCHOHHBIM

B) SIICPHBIM

r) NMOTEeHUHMAJIONPe/esII0IHM

8. Haumbonee >pQPeKTHBHBIM KOAryIUPYIOLIMM JIIEKTPOIMTOM Ui 30Js, IOJYYEHHOTO B pPE3YIbTaTe
peakuuu 2H3AsO3 + 3H28(I/I36.) = As,S;3 +6H,0,
SABIIACTCA .

a) AlCl;
6) CaCl,
B) KCI

I‘) K3PO4

9. Snpom muuesmbl, oOpasyrolieiicss npu B3auMoJeicTBUU pacTBopa xsopuna meau (ll) ¢ usdbITKOM
cynb(uia Kanus, siBIseTCs:

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

r) KyS

10. MeTop! OTYYEHUsI AUCTIEPCHBIX CUCTEM, OCHOBAaHHbIE Ha 00BETUHEHNHU O0Jiee MEITKMUX YacTull B Ooiiee
KpYIIHbIE, Ha3bIBAOTCS:

a) JUCIIEPTHPOBAHUEM
0) KOHJICHCAIIMOHHBIMU
B) TUJIPOJMHAMHYECKUMHU
I') TENTH3AIMOHHBIMH
Tecr 2

1.K AUCTICPCHBIM CUCTEMAaM THUIIA Ta30BbIC OMYJIIbCHUH, IICHBI OTHOCUTCH:

a) ra3upoBaHHAs BOJIa U TIEHA
0) TeNb U 30J1b

B) JIbIM U TyMaH

I) MOJOKO U CMETaHa

2.Yactunamu, BBI3BIBAIOLNIMMHU KOATYISIUIO 3015, TOJYYSHHOTO THIPOJIU30M XJIOPHIA aTFOMHHUS
(1), sBAsroTCS:

a) KaTHOHBI

0) aHUOHBI

B) KaTHOH-PaAUKAJIbI

I') HEUTpaJbHBIC MOJICKYJIBI
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3.IToTenmanonpeaensONMM HOHOM B cucTeMme, oOpasyromelics cornmacHo ypaBHeHHIO KoCrO4(uz6.) +
BaCl, — BaCrO,4 + 2KCI saBistrorces:

a) Ba**
6) CI
B) K"

T) CI'O42-

4, CaMOHpOHSBOHBHLIﬁ IMpoHeCC BbIPpAaBHUBAHUSA KOHICHTpPAIUN MOJICKYJI, HOHOB HUJIM KOJUIOMAHBIX YaCTHUIL]
10 BJIMSIHHUEM HX TCIIJIOBOI'O ABHXXCHHA HA3bIBACTCA:

a) nuddy3ueit
0) 2IEKTPOITU30M

B) JIEKTPOIUCCOIMAIIEH
I') 3JIEKTPOOCMOCOM

5.Komnounanas yactuna (rpanysna), 00pas3yromascsi COrIaCHO YPaBHEHUIO PEAKIINU
CaCl; + HySO4(n36.) =CaS0y4 + 2HCI umeer 3apsin:

a) OTPHUIIATEIIHHBIH

0) YaCTWYHO OTPHULIATEILHBIN
B) ITOJIOXKHUTEIILHBIH

I') HyJEeBOU

6.9 dexTrBHBIMU CTaOMIN3aTOPAMH JUCTIEPCHBIX CHCTEM SIBIISFOTCSI:

a) ITAB

0) MHHEpaJIbHbIE KUCIOTHI

B) HEOPTAaHUYECKHUE COJH

I') HEOpraHWYeCKHe OCHOBAHHUS

7. Uon 3apsA, KOTOpPOIro COBIAAAC€T IO 3HAKY C 3apiaJoM IMPOTHBOMOHA MHIICIIIIbBI J'II/IO(I)O6HOFO 30714,
Ha3bIBACTCA:

a) KoaryJaupyoumm

0) IMCIepCUOHHBIM

B) S,IEPHBIM

I') MOTEHUHATONPEACISIOIINM

8. HaI/I6OHee B(I)(beKTI/IBHLIM KOAryJavupyromuMm 3JICKTPOJIUTOM IS 30JIs1, IMOJYYCHHOI'0 B PE3YJIbTATC
peakuu 2Na28i03(1436_) + 2HCI = H28|03 +2NaC|,
ABJIACTCA

a) Fe¥*
6) Zn*
B) K*

r) Cu*
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9. Anapom Mumenmibl, 00paszyroImeics Mpyu B3auMOACHCTBUU pacTBopa xjopuaa xene3a (III) ¢ mzObiTkoM
polaHuAa Kajus, ABIISIETCS:

a) KSCN
6) FeCls
B) FG(SCN)g
r) KCI

10. MCTOI[BI IMOJIY4CHHUA TUCICPCHBIX CUCTEM, OCHOBAHHBLIC HA I[pO6J'IeHI/II/I KPYIIHBIX KYCKOB OO arp€ratoB
KOJUIOUJHBIX PasMEPOB, HA3BIBAKOTCA:

a) JucnepramuoHHbIE
0) KOHJIEHCAIIMOHHBIMHU
B) THJIPOJMHAMHYCCKHUMH
I') TeHTH3AI[MOHHBIMH

Tect 3
1.K nucniepcHBIM cUCTEMaM THUIIA JTMO030JId OTHOCHUTCS:

a) auo¢oOHbBIE KOJUIOUHBIC PACTBOPHI
0) TymaH u obnaka

B) CYCHEH3UU

I') MOJIOKO U CME€TaHa

2.YacTuaMu, BbI3bIBAIOLIMMHE KOATYJISIIIAIO 30118, MOJydeHHOro AanHo# peakiueit FeCla+ (NHy)2S(136.) =
Fe,Sz + 6NH,Cl ,saBisrores:

a) KaTHOHBI

0) aHUOHBI

B) KaTHOH-PaAUKAIIbI

T') HEUTPATHHBIC MOJICKYITBI

3.Koarynupyromum HOHOM B cHCTeMe, oOpasyromieiics corimacHo ypaBHenuio H,SO4(u36.) + BaCl, —
BaSO, + 2HCI, asnsrorcs:

a) Ba**
6) CI'
B) H"
r) SO~

4. SlBneHue mepeHOca YACTHIl, JUCTCPCHOW (a3pl MOJM JCHCTBHEM BHEUTHETO 3JICKTPHUYECKOTO IO,
Ha3bIBAETCS:

a) nuddy3ueit

0) anektpodopes

B) DJICKTPOIUCCOIHAITEH

T') 3JIEKTPOOCMOCOM

S.MI/II_ICJ'IJIa, Haxo4d1murecs B U303JICKTPUICCKOM COCTOSIHUU UMCCT 3aps:
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a) BBICOKHI OTPHUIIATEIHHBIN
0) 9aCTMYHO OTPHUIIATEIbHBIN
B) ITOJIOXKUTEIILHBIH

I') HyJIEBOI

6HpI/I PacTBOPCHUH B BOJAC MOBCPXHOCTHO-AKTUBHOI'O BCIICCTBA, BEJIIMYMNHA TOBCPXHOCTHOI'O HATAKCHUA

a) YBEIIMYUBACTCS
0) cHayasa yBeJIMYMUBAETCA, 3aT€M YMEHBIIACTCS
B) HE U3MEHSIETCS
I) YMEHbIIAETCS

7. HWonbl, ajacopOupyromuecs Ha KPUCTALIMYECKOW TOBEPXHOCTH M  CHOCOOHBIC JIOCTPAaWBATh
KPUCTATNYECKYIO PEIIETKY, U JAIOT TPYIHOPACTBOPUMOE COSAMHECHIE C MOHAMHU, HAa3bIBAIOT MPABUIIOM:

a) lynbue — 'apau B) CMOJTyXOBCKOTO

0) [lanera — ®asiHca r) TpayOe
8. Hammucatp hopmyy Mutiesuibl 30515 kapOooHaTa 6apusi, CTaOMIM3UPOBAHHOTO XJIOPUIOM Oapusi:

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

Ba*" + 2CI'+ 2Na" + CO;* = 2Na’ + 2CI" + BaCOs

Ba*" + COs* = BaCO;

{m[BaCO3]nBa’*2(n-x)CI'}**2xCI1.k. MuneIa3apskena “+ 3HaquT OHA GY/IET JBUraThCs K KaTomy(-)

9. Mecto pa3pbiBa pu NEpEMENIEHIH TBEPIOH U KUAKON (a3 OTHOCUTEILHO APYT IPpyra Ha3bIBACTCS:

a) aJIcCOPOLIMOHHBIM CJI0EM
0) IMJIOCKOCTBIO CKOJIbKEHUS
B) muPy3HBIM CIIOEM

I') TpaHyJIoi

10. BHCKTpOKI/IHeTI/I‘ICCKI/Iﬁ IOTCHIMAJI HA IIJIOCKOCTHU CKOJIB>KCHU S, HAa3bIBACTCA !

a) TePMOJMHAMHYECKUM MOTSHIIMATIOM
0) MoTeHIMa OCeIaHus

B) A3eTa-NMOTEeHINATIOM

T') IOTEHIIAA TCUCHUSI

Tect 4
DJIEeKTPONPOBOAHBIC CBOWCTBA JUCIIEPCHBIX CHCTEM

1. 3o Agl nonyuen Bzaumoneticrerem AgNOs u Kl nipu u36bitke K.
Kakoii noH OyaeT moTeHIHaI00NpeAeTISIONUM?

1) Ag+; 2) I';3) K™ ; 4) NO*.

2. KakoBbl BO3MOXHBIE IPHYKMHBI BO3HUKHOBeHUS JIC Ha MOBEPXHOCTU YaCTHI] TUIPO30JIs KPEMHE3EMA B
Bone?

1) ajcopOums HOHOB CTAOMITH3ATOPA;

2) MOHM3aIHUsI TOBEPXHOCTHOTO CJIOS;
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3) mocTpauBaHue KPUCTAINYECKOM PEIeTKH HOHAMM U3 PACTBOPA.

3. Ilpu monydeHMM SMyJibCHH THHa "Macio B BoAe" B KauecTBEe CTaOMIIM3ATOPOB MCIIOIb30BAHbI
TUAPOXJIOPH AojermiaMMonns . KakoB 3Hak 3apsiia Karnesb?
1) nonoxxuTenbHbIN; 2) OTpULIATENBHBIN; 3) HET 3apsiaa.

4, K xakoMy 3JIeKTpoy OyIyT MepeMEIaThCsi MAKpOMOJIEKYJIbI O€lIKa B KUCIION cpene?
1) k kaToay; 2) k aHoy; 3) He OyayT MepeMeniaThCs.

5. I'maposons cynbduna mpiubsaka (I1I) moayuen mponmyckaHueM U30BITKA CEPOBOAOPOIA YEPE3 PACTBOP
MBIIILSIKOBHUCTOM KHUCIOTHI:
2 HAsO3 + 3 H,S = As,S3 + 6 H,O
3apsn yactui Oyzaer
A) Hon0XHTeNBHBIH (BenencTBHE ancopouuy nonos H');
b) orpuniatensHbiii (BeaeacTeue aacopoiuu nonos H S°);

B) sapsan orcyrcryer

7. Tunposons xnopuna xenesa (III) monyden ruapomuzom FeClgnpu kunsuenuun pacteopa:
FeCl; + 3 H,O = Fe(OH)s| + 3 HCI
B pesysbraTe oOpa3yeTcst MHLIEIIa, CTPOCHUE KOTOPOH MOXKHO BbipasuTth (opmymnoi {m[Fe(OH);] nFeO+
(n-x)CI'} xCI
VYKa)kuTe COCTABISAIONINE YACTH MULIEIIIBL:

1) sapo Munens!

2) NOTEHIMATIONPE/ENAIONIIE HOHBI

3) HpPOTHBOMOHBI OT YACTUIIBI 10 FPAHHUIIBI CKOJIBKEHHUS

4) nporusouons! nupdysnoit yactu J3C.
a) m[Fe(OH)3];6) xCI; B) (n-x)CIT) nFeO"

8. 'mapo3oJpb noauaa cepedpa MmoayveH Mo peakium:
AgNO3z+ KI = Agl + KNO3 B pucyrcrBun u3ositka AGNO;. Dopmyna MUTIEIITBL 30715
UMeeT BHUI:
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+ Vkaxure NpaBUIbHBIA OTBET.
4
9. Yro Ha)3HBamT IPAHULICH CKONBKEHHS TIPH IICKTPOKHHETUICCKHX SBICHHSX?
1) rpanuny Mexay ancopOLHOHHBIM U 1P Y3HOHHBIM CIOSIMU HPOTH- BOHOHOB;
2) rpaHuly, Mo KOTOpoii mpoxomuT pazpsi JIC MIpH TEMIOBOM JBUKEHUH YACTHIL;
3) rpanuity, Mo KoTOpoi MPoxoauT pa3psiB JAIC IpH HATOKEHUH BHEITHETO 2JIEKTPUYECKOTO MOJIS;
4) rpanuuy paszena das.

10. Yto Takoe 1) anextpodopes;2) 31eKTpoocMoc;
3) moTeHIMaN CeIUMEHTAINH; 4) TOTSHITHAT TeUEHUs?

a) TeYEHHE KUJKOCTU B KaIUJUIAPE MOJ] IeUCTBUEM JIEKTPHUUECKOIO MOJIS;

6) Bo3HukHOBeHue D/]C npu oceaHnyu YacTHIL;

B) JBM)KEHUE YaCTHUI[ AUCIIEPCHOM (a3bl MO IEHCTBUEM DIIEKTPUUECKOTO MOJIS.

r) Bo3HukHOBeHHE D/IC npH TeUeHUH KUAKOCTH Yepe3 KalWLIIPHO- TOPUCTOE TEJIO.
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Tecr 5
Cmpoenue /[3C

1.Kak pacnonararorcst B IpoCTpaHCTBE MPOTUBOMOHBI 110 Teopuu LlITtepHa?

1) paccesHbl B IIPOCTPaHCTBE HAa HEKOTOPOM PACCTOSHHMM OT TPaHMIBLI paszgena (a3, obpasys
(G y3HBIi CIIOH;

2) pacrososkeHbl BOJIU3M MPaHULBI pasjena (a3, 00pasys MIOCKUH KOHIEHCATOP;

3) yacTh NPOTUBOMOHOB HAXOAUTCA BOIM3U MPAaHULBI paszeia (a3, 00pasys aacopOLMOHHBIN CIIO,
9acTh paccesiHa B MPOCTpaHcTBe, 00pa3ys nudy3HbIi CII0H MPOTHBOUOHOB.

2.Yemy paBHa 3 dexTHBHAS TOMMIUHA 11D HY3HOHHOTO CIIOsT?

1.paccTosHUIO, HA KOTOPOM MOTeHIMAN AU} PY3HNOHHOTO CIIOSI CHUKACTCS 10 HYIIS;
2.PaccTosiHu0, Ha KOTOPOM MoTeHIHal AU} HY3HOHHOTO CIIOS CHUXKACTCS B € pas;
3.Paccrostauio, Ha KOTOPOM MOTEHIMAT TU(PPY3HOHHOTO CIIOSI CHUYKACTCS B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTeHIMal U HY3HOHHOTO CIIOS OCTACTCS MOCTOSTHHBIM.

3.Kakoli moTeH1an Ha3bpIBatOT ANEKTPOKUHETUYECKUM?
1) norennuan Ha rpanuie pasaena das;
2) HoTeHIMAaJ Ha TPAHHULE CKOJbKCHHUS;
3) noTeHuMan Ha TpaHuIE aACOPOLMOHHOrO U AU((Y3HOHHOTO CIOEB;
4) norenuman JDC Ha paccTOSHMU OT TPaHMIBI pasdena (a3, paBHOM >P(EKTHBHON TOILIMHE
maddysnoit vactu JI3C.
4. Kakoil W3 NepeuyuciICHHBIX HMOHOB 00JiajiaeT HamOoiblIe crnocoOHOCThIO Cxkumarh JIDC B 301€
cynbduaa cypbMmsr (111) Sb,S3, cTabrIN30BaHHOM HUTPATOM CYyPHMBbI?
1) Ca®*; 2) CI'; 3) SO, ; 4) Na*.
5.IloueMy npu Bo3pacTaHuU pajuyca HOHOB, UMEIOLINX OJMHAKOBBIN 3apsa/, ycunuBaercs cxarue J123C?
1.13-3a yMEHBIIICHUS THAPATAIlA HOHOB;
2.13-3a BO3pacTaHus IUIIOJIBHOIO MOMEHTA HOHA;
3.13-3a yBeIMUYEHUS aICOPOIIMU NOHA;
4.13-3a YBEITMUEHUS KPUCTAINIOXUMUYECKOTO pajinyca HOHa
6.I1pu xakux ycnoBusax Bo3moskHa cTpykrypa J9C no I'enpMromnbiry?
5) npu BeIcOKO# KOHIIEHTpaU HHAU(HEPEHTHOTO HIEKTPOITHTA;
6) 6e3 106aBOK DIEKTPONIHTA;
7) He BO3MOKHA, HU TIPU KaKHX YCIOBHAX
7.B uem coctosT HepocTatku Teopuu auddysnoro I3C I'yu-Yenmena ?
A) He yuuThIBaeT BIMSHHUE 3aps/ia IPOTUBOMOHOB HHAMM(PEPEHTHBIX 1eKTpomuTOB Ha JIDC;
b) He Moxer OOBSCHUTH pa3IMYHOE BIUSHHE HA DJIEKTPOKMHETHYECKUH TMOTCHI[MAT HOHOB
OJIMHAKOBOTO 3apsijia, pa3InyarolIuXcs 0 pa3Mepy;
B) ne o6wscHseT aBneHue nepezapaaku 305ei
Bri6epute npaBuibHbIN o1BeT:1) Aub; 2) AuB;3)buB.

8.  1.Ilotenuman rpanuibl pazaena ¢as - 3To ...
2.Ilorennman quddy3HOTO CI0S - ITO ...
3.O1eKTpOKMHETUYECKUI TTOTEHIUAI - 3TO ...
4.1305nekTpudeckas Touka - 37O ...
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A)nioTeH1an, BO3HUKAIOIINN Ha TPAHUIIE CKOJIBKCHUS;

b) noteHmnan, BOZHUKAOIINUN HA TPAHHUIIC TUCTICPCHOM (Da3bl U AUCTIEPCUOHHON CpeIbl;
B)norennuan, BO3HUKAIONIMI HA TPAaHUIIE aCOPOITMOHHOTO B TU(PY3HBIX CIIOCB;

I') Hu4ero u3 nepevnciIeHHOro

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

9.Kakue (hakTopbl BIUSIOT HA paclpeielicHIe MPOTHBOUOHOB B TUCTICPCUOHHON Cpejie BOIM3M 3apsHKeHHON
MMOBEPXHOCTH IO TCOPHUH:

A) I'enbmroubiia; b) I'yu-Yenmena; B) Hltepna

5) snekTpocTaTdeckue CHIIBL;

6) sekTpocTaTMUECKHE CHIIBI U TEILIOBOE JBMKCHUE HOHOB;

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

Bri6epute npaBuibnbiii oTBeT: 1) A2, b3, B1; 2) Al, b2, B3; 3) A3, B2, BI.

10.YacTurs! ruapo3oiiss AgJ UMEIOT oBepXHOCTHBIN noTeHIar ¢0= 27 MB. Uemy paBeH nmoteHman ¢ Ha
pPacCcTOSHUU OT MOBEPXHOCTHU YaCTHUIIBI paBHOM 3 dexTrBHON Tonmue quddys3Hoii yactu 13C?
1) 20 MB; 2) 10 MmB; 3) 9 MB; 4) 2,7 MB

Tect 6
Bauanue 3nexkmponumos na /[3C

1.Kakoii anexTponuT Ha3pBarOT nHAN(GEepeHTHRIM?
1.01MH U3 HOHOB KOTOPOTO CIOCOOEH 10CTPauBATh KPUCTAIIIMUECKYIO PEILIETKY arperata MULeILIbl;
2.He coJIep KAl HOHOB, CIIOCOOHBIX JOCTPAaWBaTh KPUCTAILIMUECKYIO PEHIETKY arperata MHUIEIUTbI
Y U3MEHSTh IOBEPXHOCTHBIN noTeHuuan ¢o;
3.He coaeprKaliuii HoHOB, oOpa3yromux Auddy3Hyro yacts JI9C.

2.Kakoil 37eKTpOIUT Ha3bIBAIOT HEMHAUPPEPEHTHBIM?
1.conepxaruii HOHBI, CIIOCOOHBIE JOCTPAaUBaTh KPUCTAJUIMYECKYIO PELIETKY arperara MUIEIUIbI;
2.coaepKaliuii HOHbI , OTHOMMEHHBIE C IPOTUBOMOHAMH MHULIEIIBI;
3.He cozeprKallnii HOHBI, CIIOCOOHBIE TOCTPANBaTh KPUCTAIUIMYECKYIO PELIETKY arperara MHUIEIUIbI;
4.He coneprKaluil HOHBI, BXOJIALINX B MULIEILTY 30JI51.

3. Kaxoii n3 noHoB o0yiagaer HanOobiei ciocodHocThIo cxumMarh JIDC B 301me MNnO,, cTabmiin30BaHHBEIM
KMHO4 ?
1) Ba®*' 2) CI'; 3) SO4%; 4) K*

4.Kakoil U3 mepeyucieHHbIX MOHOB OOJajaeT HauMeHbllel crnocoOHocThio cxumath JIOC B 30me AgJ,
crabunmzoBanHbIM AGNO3?
1) Na* ; 2) CI'; 3) SO4%; 4) Ca**

5.Kaxoif u3 351eKTpoIuTOB MOKET BBI3BATh Nepe3apsiKy 30 Monubaara xenesa (I1I), crabunnzoBanHoro

xyopuaom xkenesa (111)?
1) xnopun Hatpus; 2) xnopuf kanblius; 3) pocdar Harpus; 4) Hutpar xenesza (11I).
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6.Kakoii 13 3JIEKTPOJIMTOB MOKET BbI3BATH MOJIHYIO TIEpe3apsaKy 3011 SD,S3, CTAOMIM30BaHHOTO XJIOPHIOM
cypsMmsl (111)?
1) xnopun Hatpus; 2) cyabdar kanus; 3) docdar Hatpus; 4) cynbhua HATPHS.

7HpI/I BBCACHHHN B IIOJIOKHTCJIIBHO 33}')5[)KCHHBH>1 30JIb SKBUMOJIAAPHBIX KOJIUMYECTB TaJIOTCHUAOB KaJlus B
KaKOM IOPAAKEC MOKXHO pacCIlOJIOKUTh 3TH COJIM IO BBIBBAHHOMY UMHU CHUKCHHIO BCJII/I‘II/IHLIZ-HOTGHLII/IaHa

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

8.Kakoii n3 nepeynciaeHHbIX (GaKTOPOB HE MPUBOJAUT K U3MEHEHUIO Z-TIOTEHIIMANA 3011
1. cHUKEeHME KOHIEHTpaluu HHAU(PPEPEHTHOTO AMEKTPoIUTa (MOHHOM CHUIIBI PACTBOPA);
2. IOBBIIIIEHNE KOHIICHTPALUHU TUCTIEPCHOH (a3bl;

3. 3aMeHa 4acTu BOJHOH (pa3bl Ha OPraHUUYECKYIO (CIUPT, alleTOH).

9.Kak wm3mensiercsa sddextuBHass tommuuHa auddysnoi vactu JIOC npu yBeJIMUEeHHHM KOHILEHTpAIUU
nHAU(HEepeHTHOTO AIIEKTPONIUTA B 00beMe BOJHOM (pa3sl (MMOBBIIEHUN HOHHON CHJIBI)?
1) Bo3pacraer; 2) He MEHsAETCs; 3) YMEHbILIACTCS.

10.Kakoe geiictBue okasbiBatoT Ha JJDC unauddepeHTHbIC AIEKTPOTUTHI?
1 .1OBBIIAIOTZ -IIOTEHIHAAT,;
2.HE U3MEHSIOT Z-TIOTEHIIUAT,
3.yBENUYMBAIOT IMOTEHIIMAJ TPAHUIIBI pa3/iena;
4.cHWXAIOT Z-TIOTEHIHAl
Tect Ne7

ArperatuBHasi yCTOHYHUBOCTD.
JInogoodHbIe U IMOGUIBbHBIE CHCTEMBI

1. JTarekc - 10

1) nByx(asHas IByXKOMIOHEHTHAs! CHCTEMA-IUCIEPCHUs MOIMMEPA B BOJIE;

2) nByx(asHas TPEXKOMIOHEHTHas CHCTEMAa-IUCIIEPCHs TOJMMEPa B BOJE, CTAOWIN30BaHHAs
MTOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM (IMYIBIaTOPOM);

3) onnodasnas cucTeMa - pacTBOP MOJIUMEPA B BOJHOI Cpeie, ColepKaIeil SMyJIbraTop
2. JInopoOHBIE KOJUTOUIHBIE CUCTEMBI IPHHIMITHATIBLHO arpEraTHBHO HEYCTOMYMBBI, TOTOMY YTO

1) 06nanaroT U30BITKOM CBOOOIHOMN SHEPTHH;

2) XapakTepH3ylOTCS BBICOKMM MOJEKYJIADHBIM CPOJACTBOM MEXKIy JHMCIEPCHOM (a3oil mu
JMCTIEPCUOHHOM Cpesloi;

3) o6pasyioTcs B pe3yabTaTe caMONPOU3BOILHOTO JUCHIEPTHPOBAHUS.

3. JInounbHbIE KOJUIOMIHBIE CUCTEMBI TIPUHIMITMAIBHO arPEraTHBHO YCTOMYMBBI, IOTOMY YTO

1) oGpasyroTcs B pe3y/abTaTe CaMONPOM3BOIBHOTO JUCIIEPTHPOBAHHUS M XapaKTEPU3YIOTCS BHICOKHM
MOJIEKYJISIPHBIM CPOJICTBOM MEX]y JTUCTIEPCHOM (pa30it U JUCTIEpCUOHHOI Cpeoi;

2) 061a1a10T U30LITKOM CBOOOIHOM SHEPTHY;

3) UMeIOT peeNbHO BHICOKYIO JUCIIEPCHOCTS.

Dakmopul azpezamuenoll yCMOUYUE8OCMU
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4, Ha moOBepXHOCTM YacTHI[ AUCIEPCHON (as3bl MOJUCTHPOJILHOIO JIATEKCA WMEETCS pa3peKeHHBIN
aacopormonneii cioii [TAB - maypara kamms (7SCOOK). ArperatuBHass yCTOMYMBOCTH JIaTEKCa
00yCIOBIJICHA ACHCTBHEM

1) HOHHO-311EKTPOCTATUYECKOTO (PAKTOPA YCTOHUMBOCTH;
2) rugpatauoHHOro hakTopa;
3) cTpyKTypHO-MeXaHHYeckoro (akTopa.

5. Ha noBepXHOCTH YaCTHI] AUCIIEPCHOM (ha3bl JaTeKCa COMoIuMepa OyTaJueHa U METAKPHIIOBOM KMCIIOTHI
CH3
|
~CH2-CH=CH-CH2-CH2- C -
|
C=0
|
OH
uMeeTcs aacopOIMOHHbIH cioi Mosiekya HeroHorenHoro ITAB RO(CH,CH,0)H ,rae (SI=Cyp - Cip).
JlucriepcuoHHass cpefa WMEET IWICJIOYHYH PEaKIUio. ArperaTMBHas YCTOMYHMBOCTh TaKOTrO JIaTeKca
00yCIIOBJICHA JICHCTBHUSIMH:
1) MOHHO-3J1EKTPOCTATHYECKOTrO (PAKTOPa YCTOHYMBOCTH;
2) He’NEKTPOCTaTHIECKUMHU (DAKTOPAMHU;
3) COBOKYIHBIM JIEHCTBHEM HOHHO-3JIEKTPOCTATUYECKOTO M HEDNIEKTPOCTATUYECKUX (haKTOPOB.

6. OT Kakux (aKTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH ObICTpoii koarymsiuu Ke
1) ot TemmepaTyphl ¥ BA3KOCTH CPEIbI;
2) OT TeMIepaTypbl U BPEMEHH KOATYIIAIMK;
3) oT BpeMeHM KOaryIsl{U U KOHIEHTPALMH YaCTHII.

7.KoaddunrenT 3ameaneHus mpu KOaryisiiiiy MOKa3bIBaeT:
1) BO CKOJBKO pa3 KOHCTaHTa CKOPOCTH MeIJICHHOH koarymsuumu K, MeHbIle, YeM KOHCTaHTa
CKOpOCTH ObICTpOii Koarysuu Ke;
2) BoO ckoJbKo pa3 Kg menbiie Ky;
3) Bo ckoabko pa3 Ky, 6osbmie Kg

8 .KakoBa npupo/ia CHI1 OTTATKUBAHUS MKy YACTUIIAMH, KOTOpbIEe paccMaTpuBatoTest B reopuu 1JIDO?
1) MonekynspHas;
2) DIIEKTPOCTATHIECKAS;
3) a/icopOIMOHHO-COTbBATHAS.

9. KakoBa mpupo/ia CJI IPUTHKEHUS MEXTy YacTUIlaMu coritacHo Teopun JJIDO?
1) amekTpocTaTHUECKUE CHIIBL;
2) MOJeKyNSpPHbIE CUIIbL
3) cTpyKTypHO-MeXaHUUYeCcKHil Gapbep.

Tect Ne8

1.ITox neiicTBMEM KaKMX CHII POMCXOAUT B3AMMHOE MPUTSKEHNE YaCTHUL] IIPHU KOATYJIALNH?
1) anexTpocTaTHuecKux;
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2) BaH-Jep-BaaTbCOBBIX (MEKMOJIEKYIAPHBIX);
3) nieKTPOCTATHYECKUX U BaH-[EP-BaalbCOBbIX.

2.Kakue cocTaBIsIoNMe paCKJIMHUBAIOIIETO JaBJIeHUs1 paccMarpuBaeT teopus JJIDO?
1) 2J1eKTPOCTATUYECKYIO U CTPYKTYPHO-MEXAHUYECKYIO;

2) MOJIEKYJISIPHYIO U aJICOPOIIMOHHO-COIbBATHYIO;

3) 2JEKTPOCTATHYECKYIO M MOJICKYJISIPHYIO.

3.ITpu moBbIIEHNH KoJM4ecTBa azcopOupoBaHHOro ITAB Ha MOBepXHOCTH YacCTHIl JaTeKCa MPOUCXOIUT
ruIpouIn3anus NOBEPXHOCTH MOJIUMEpa. DTO MPUBOJUT

1) K yBeIMYCHHUIO KOHCTaHTHI ["amakepa A*, CHUKEHHIO arperaTuBHON YCTOMYMBOCTH, YBEIUYCHUIO
I1BK;

2) He u3MeHsieT KoHCTaHTy ['amakepa A*, He BIHSIET Ha arperaTUBHYIO YCTOHYMBOCTD CHCTEMBI

3) K CHWXCHHIO KOHCTaHThl ['‘amakepa A*, IOBBINICHUIO arperaTHBHONW yCTOWYHBOCTH,

yBennuennto [1bK.

4.PackiMHUBarOIIEe AaBJICHUE, BOZHUKAIONIEE B TOHKOW IUICHKE XKUIAKON CpeIbl MEXAY COTMKAIOIIUMUCS
MOBEPXHOCTSIMHU, MOXHO OINPEJICIUTh KaK:

1.Bcerzia moJIOKUTENbHBIM U30BITOK JABJICHUS B IJICHKE 10 CPABHEHUIO C TABJICHUEM B 00bEME CpPE/Ibl;

2.M30BITOYHOE JaBJICHUE, KOTOPOE HAJI0 NPHJIOKHUTh K IUICHKE, YTOOBI €€ TOJIIMHA OCTaBaJlach
IIOCTOSIHHOM;

3./1aBJIeHUE, KOTOPOE BO3HUKAET MPHU MEPEKPHIBAHUU TPAHUYHBIX CJIIOEB JKUJIKOCTH, TPUMBIKAIOIIUX K
Ka)KJ0¥ MOBEPXHOCTH U UMEIOIIUX aHOMAJIbHYIO CTPYKTYPY U CBOMCTBA

YKaxuTe HEBEPHOE YTBEPKIACHHUE.

5.Cnoxnas koHcTaHta ['amakepa A* ompenensiercst BoipaxkeHueM A*=Ap+A;- 2A01(ungexcet 0 u 1
OTHOCATCSI COOTBETCTBEHHO K Cpelie M TBEpIOW (asze), COTITACHO KOTOPOMY JUIsl YMEHBIICHUS SHEPrHU
B3aMMHOI0 MPUTSHKEHUS YaCTHIl TUAPO30JIA U MOBBIIICHUS €r0 arperaTuBHON YCTOMYHMBOCTH HEOOXOIMMO
OCYIIIECTBUTH (HaIrpuMep, 3a cuet aacoporuu [TAB)

1.rupodoOu3auio MOBEPXHOCTH YaCTHUIL;

2.ruApopUIN3aLMIO TOBEPXHOCTH YaCTHII;

3.oneo(hnaM3anno NOBEPXHOCTU YaCTHIL

VYKaxuTe NpaBWIbHBINA OTBET.

6.I1opor GpIcTpOii KOAryJISILIMK - 3TO KOHIEHTparus 3ekTpoauTa (C,,), Ipu KOTOpOn
1.CKOPOCTh KOAryJsiuu rnepectaer 3aBUceTb 0T Coy;
2.MOTEHIMANILHBIA 0aphep OTTAJKMBAHUS CTAHOBUTCS PAaBHBIM HYIIO W BCE CTOJKHOBEHHS
CTaHOBSATCA 3P (EKTUBHBIMU;
3.cupaBeIMBbl 002 YTBEPKACHHUS.

7.11opor KoaryJsiiiy - ’TO HAUMEHbIIask KOHUEHTPALMS JIEKTPOIUTA, IPU KOTOPOU

l.cTaHOBUTCSI BO3MOXKHOW KOArynsuus, T.K. MOTCHLUUAIbHBIA Oapbep OTTAJIKUBAHUS CTaHOBUTCS
MEHBIIIE YHEPTUH TEIJIOBOT'O IBUKECHUS;

2.Bce€ CTOJIKHOBEHHSI YaCTHUI] CTAHOBSTCS YPPEKTUBHBIMH;

3.cripaBesIuBbI 00a yTBEPKICHHUS.

8. Teopernueckoe obocHoBanume mpasmia lllynsne-Tapau, Betexaromee u3 teopuu J1JIPO, BeIpaxkaercs
yYpaBHEHUEM, COTJIACHO KOTOPOMY:
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1) mnopor GwICTpOil KOArymsiMu M3MEHsSETCs MPSAMO IIPOIOPIMOHANBHO IIECTON CTeNeHH 3apsja
KOaryJIMpyoIlero HoHa;

2) mopor ObICTPOM KOArylslUHd H3MEHSETCS OOpPAaTHO MPOIOPLUHMOHAILHO YETBEPTOH CTENEHH
3apsfa KoaryJupyrolero MoHa;3) mopor OBICTPON KOarylislHUd HU3MEHsSeTcs OOpaTHO MPOMOPLHUOHAIBHO
LIECTOM CTENEHU 3apsia KoaryJIUpyroIlero HoHa.

9.. Jlatexc crabunmu3oBaH onearoMm kanusi. Benmnunna [1BK Oyzaer HamMeHbIIeH MpU KOAryJsIMH JaTeKca
JIEKTPOIUTOM:

KNOs3;

Ks[Fe(CN)g].

10.B orpunarenbHO 3apsHKEHHBIN 30716 BBeACH MHIUGM(PEPEHTHBIN 3JIEKTPOJIUT, UMEIOIINN OHO3aPsTHBII
katuoH. Haiineno, uto I1BK paBen 640 mmons/n. Uemy nomken ObiTh paBeH [IBK mist nByx3apsimHOoro
KaTHOHA, €CIIU CUUTATh, YTO 30JIb CTAOMIIM30BAH TOJIBKO 32 CUET MOHHO-3JIEKTPOCTATUYECKOro (akTopa u
OTCYTCTBYET HEUTpaIu3alMOHHbIN 3(h ekt Koarysmun?

1) 64 MMOIB/T

2)10 mounb/n

3)1 mMoutB/i.

Tect Ne9

Cmpyxmypuo-mexauuttecxue, MOJIEKYIAPHO-KUHemu4ecKue u onmuuiecKkue ceoiicmea
KOJIIOUOHBIX CUCHLEM

1. B kakux euHUIIAX U3MEPSETCS BA3KOCTh B cucteme CU?
1) [Tyazax;
2) [Tackanb cexyHaax;
3) [Nackansax

2HpI/I JJaMWHAapHOM TCHYCHUHU HBIOTOHOBCKUX JKMIKOCTEHN BA3KOCTB:

1) pacTeT IpsiMO NMPONOPLUHUOHAIBHO MPUIIOKEHHOMY HANPSKEHHUIO CIABUTA;
2) HE 3aBUCUT OT HAIIPSKEHUS CIIBUTA;
3) OCTaeTcs NOCTOSHHOM B 00JIaCTH OYE€HBb MaJIbIX HAIPSDKEHHUM CABHra.

3.KakoB MexaH13M OpOYHOBCKOTO ABMKEHHS YaCTHUI] B TUCIIEPCHOHHOM cpenie?
1.4yacTHLIBI ABMKYTCS B TPABUTALIMOHHOM I10JIE;
2.9acTUIbl CTAJIKUBAIOTCS MEXy OO0 1 TlepeiatoT UMITYJIbC B IPOU3BOIBHOM HAIIPABICHUH;
3.MOJIEKYJIBI CPEIbl CTAIKUBAIOTCS C YACTULIAMU U MIEPEAAIOT UM UMITYJIbC.

4.11pu Kakux pa3Mepax yacTHIl HaOr01aeTcsi OpOYHOBCKOE IBUKEHUE?
1) <100 am
2) <1 MKM
3) <10 MxMm

5.Mepoii UHTEHCUBHOCTH OPOYHOBCKOTO ABM)KEHHSI KOJUTOUTHBIX YaCTHUI] SBJISIETCS
l.cymMMa Bcex cMeNIeHn YaCTUIBI 10 BCEM HAIIPABICHUSAM 3a €IMHUIY BPEMEHHU;
2.cpenHee apu(pMeTHYECKOe 3HAUYEHUE KBAJpPAaTOB CMEIIEHUI YacTHMIBI MO BCEM HAalpaBlICHUSIM 3a
€AVNHUIlY BPEMEHH;
3.cpenHee KBaApaTUYHOE 3HAUEHUE MPOEKIUI CMELIEHUS YaCTUIIb] B OIIPEIEIICHHOM HallPaBICHHH.

28



6.Kakoe 13 onTHYecKuX sIBICHUI HEBO3MOXKHO B KOJIJIOWAHO-TUCTIEPCHBIX CHCTEMax?
1) mudpakuus cBera;
2) oTpakeHHE CBETA OT NOBEPXHOCTU YACTUILL;
3) MOTJIOIICHHE CBETA.

7.Kakoe u3 NpuBEIEHHBIX ONPEACIIEHUA MYTHOCTH SIBJISICTCS. HEPaBUIbHBIM?

1) MyTHOCTB - 3TO BeTMUMHA, 0OpaTHAs TOJIIMHE CIIOS, IPU KOTOPOU MPOXOAALINIA CBET 0CIa0IIeTCs B
e pas;

2) MyTHOCTB - 3TO BEJIMYMHA, YUCICHHO paBHast JIorapu(My OTHOIICHUSI HHTEHCUBHOCTH MAJAIOIIEro U
MIPOXOASAIIET0O CBETA YEPE3 PaCCEUBAIOLIYIO CPELY;

3) MyTHOCTb - 3TO BEJIMYMHA, PaBHAsI UHTEHCHUBHOCTH CBETA, PACCESIHHOI'O 10 BCEM HAIPABIICHUSM
eauHULIed 00beMa CUCTEMBI TP MHTEHCUBHOCTH IMaJJAI0LIET0 CBETa paBHOM 1.

6. CormacHo ypaBHeHHMIO Podjes, MHTEHCHBHOCTb pAaCCESHHOIO  CBETAa  BO3PACTAET  IIPAMO
MIPOTOPIUOHATBHO. ..

1) KyOy AMaMeTpa 4acTHII;
2) KBaJIpaTy JAJIMHBI BOJHBI IA/IAI0IIET0 CBETA;
3) YUCJICHHOM KOHIICHTPAIIUH YaCTHUII

Kpumepuu OUEeHKU omeema cmyoeuma npu 6bINOJIHEHUU mMecmoeblx 3a0aHuil

Onenka TpeboBanusi K 3HAHUSAM
OneHka «OTJIIMYHO» BBICTABISAETCS CTYAEHTY, €CIM OH TIJyOOKO H
OTIINYHO MPOYHO  OCBOWJI  MPOTPAMMHBIH  MaTepwan,  HCUSPIBIBAIOIIE,

IIOCJIEAOBATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBA3bIBATb TEOPHUIO C IPAKTHKOH, CBOOOJHO CIpaBisieTcs C
3aJlayaMy, BONPOCAMU M JPYTMMH BHJAMU IPUMEHEHUS 3HAHUU,
[IpUYEM HE 3aTPYAHSCTCA C OTBETOM IIPU BHUIOU3MECHEHUH 3aJaHUM,
MIPaBIWJIBHO OOOCHOBBIBAET NMPUHATOE PELICHUE.

OI_IGHKa «XO0pOoIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
XOopomo Marcepuaj, rpaMOTHO W MO CYWICCTBY H3JIarac€t €ro, HC JOIyCKas
CYIICCTBECHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, IIPABUJIIBHO
MNPUMCEHACT TCOPCTHUUCCKHUEC IMOJOXCHUA IPU PECIICHUU NPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BJIIAACCT HCO6XOI[I/IMLIMI/I HaBbIKaMU U IIpUEMaMH UX
BBITIOJTHCHUA.

OneHka «yJOBIETBOPUTEIHHO» BBICTABISETCS CTYIACHTY, €CIH OH
YIOBJICTBOPUTEILHO | MMEET 3HAHHWS TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOHWJI €ro
netaneidl, JOMyCcKaeT HETOYHOCTH, HEJAOCTAaTOYHO MpPaBHUIIbHBIC
(OpMYIIMPOBKH, HApPYIICHUS JIOTUYECKOW ITOCIICIOBATEILHOCTA B
W3II0KEHUHU MPOTPAMMHOT0 MaTepHalia, UCIBITHIBACT 3aTPyTHEHUS MIPU
000CHOBaHHH OTBETA.

OueHka «HEeYJOBJIETBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HEY/IOBJIETBOPUTENHHO | HE 3HACT 3HAYUTEIIBHOW YacTU MPOTPAMMHOTO MaTepuaia, JTOMyCKaeT
CYIIECTBEHHbBIE OITUOKHU, MMEET 3aTPYJHEHHS MPU OTBETE€ Ha BOIPOCHI
Hu 000CHOBaHUH OTBETOB. Kak MPaBUIIO, OIICHKAa
«HEYJOBJIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpbl€ HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue 0e3  JMOTOJHUTEIBHBIX  3aHITHH 110
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COOTBGTCTBYIOHleﬁ JUCLHITIINHE.

=

RBEB©ooo~N O~

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

Ilpumepnvie memul pepepamos:

I'mppozonu. Ilonydenne, ycTOMYUBOCTD,KOATYJISALIMS.

Juddy3us,u30TONHBIN 00MEH M0 KUCIOPOAY U CTPYKTYPHbIE (pa30BbIC MIPEBPALCHUS B
HAaHOPA3MEPHBIX OKCHJIAX.

HccnenoBanue cTpyKTypbl OIHOATOMHBIX CUCTEM Ha IIOPOTE MEKY HEYIOPSAOYCHHBIM U
KPUCTAITNIECKIM COCTOSIHUSIMU.

Kunernka cMaunBaHus B METAJUIMYECKUX U OCIKOBBIX CHCTEMaX.

KoarymnsiiuoHHbIe KOHTAKThI B IUCIIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJIEHUS B OEIKOBBIX CUCTEMAX.

[ToBEepXHOCTHEIE SIBICHUS B JUCTICPCHBIX CHCTEMAX.

[ToBepXHOCTHBIE SIBICHUS B KUAKUX UKPUCTAILIAX.

CBoiicTBa HAHOA3PO30JIs1, 00PA3YIOIIETOCS MTPU HArPEBE OPraHUUYECKUX COCTUHEHUH.
CtpykTypooOpa3zoBaHue B OEIKOBBIX CHCTEMAX.

OU3NKO-XUMHUYECKHNE OCHOBBI CMAaYHBAHMS H PACTCKAHUSI.

DNEKTPOKUHETUYECKHUE SIBJICHUS B KOJUIOUAHBIX CUCTEMaX.

[TprMeHeHre HOHHOTO OOMEHa MPU CHHTE3¢ KOOPIMHAIMOHHBIX COCTMHEHUH.
Crynuu. CtynHeobpa3zoBaHue.

B3aumoneiicteue BMC ¢ pactBoputenem.

Kpumepuu ouenusanusa pepepama

Ouenka TpeGoBanus K 3HAHUAM
OreHKa «OTJIMYHOY» BBICTABIAETCS CTYIEHTY, €clau padoTa CTyAeHTa
OTJINYHO HaIMCaHa TPAMOTHBIM HAYYHBIM SI3BIKOM, UMEET YETKYIO CTPYKTYPY U

JIOTUKY HU3JIOKCHHUA, TOYKA 3pCHUA CTYACHTA O6OCHOBaHHa, B pa60Te
IMPUCYTCTBYIOT CCBUIKM HAa HOPMATUBHO-IIPABOBBLIC AKThI, MIPUMEPHI U3
Cy,I[G6HOI>i MMPAaKTUKU, MHCHUA U3BCCTHBIX y‘IéHHX B I[aHHOI\/'I obnacTH.
CTYIIGHT B pa60Te BbIIBUT'Aa€CT HOBBIC HWACU W  TPAKTOBKH,
ACMOHCTPpHUPYCT CIIOCOOHOCTH AHAJIM3UPOBATH MAaTCpUaJl.

OmeHka «XOpOIIO» BBICTABISAETCA CTYAEHTY, €cliM padoTa HamucaHa
XOPOIIO IPAaMOTHBIM Hay4yHBIM SI3BIKOM, UMEET UYETKYIO CTPYKTYPY U JIOTHUKY
U3JIOKEHUs, TOYKa 3pEeHMs] CTyAeHTa O00OCHOBaHHa, B paloTe
MPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHO-TIPABOBbIE aKThl, IPUMEPHI U3
CyJeOHON NPAaKTHKU, MHEHHUS N3BECTHBIX YUEHBIX B JAHHOM 00J1acTH.

OHCHKa «YOOBJICTBOPUTCIIBHO»  BBICTABIIACTCA, €CIM  CTYIACHT

YAOBJICTBOPHUTCIBHO BBIITIOJIHWJT 3aJdaHUC, OAHAKO HE IMPOACMOHCTPUPOBAII CIIOCOOHOCThH K

HAayYHOMY aHAJIM3y, HE BBICKAa3biBal B pa60Te CBOCro MHCHHA,
AOIYCTHUIT OIIMOKH B JIOTHYECKOM 00OCHOBAHUHU CBOETO OTBETA.

OHGHKa CHCYOOBJICTBOPUTCIBHO» BBICTABIACTCA, €CIU CTYACHT HC

HCYOOBJICTBOPUTCIIBHO | BBIMIOJIHWJI 3aJaHHUC, WU BBIIIOJIHUI €TI0 (I)OpMaJIBHO, OTBCTHUJI Ha

3aHaHHBIﬁ BOIIPOC, IMPHU 3TOM HE CCbUIAJICA HAa MHCHUA y‘IéHBIX, HE
TPAKTOBAJl HOPMATHBHO-IIPABOBLIC AaKTbI, HC BBICKA3bIBAJI CBOCTO
MHCHUS, HC NIPOABUJII CIIOCOOHOCTH K aHaJIn3y, TO €CThb B ICJIOM ICJIb
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\ pedepara HE JOCTUTHYTA.

Hpumepnbte KOHmMpOJibHblE 60NPOCHL K IK3AMEH)

ITPEAMET KOJUUIOMIHOM XUMHU. OCHOBHBIE CBOMCTBA KOJUJIOWIHBIX PACTBOPOB. MEPA JINCITEPCHOCTH.
T'ETEPOTEHHOCTD KOJUIOUIHBIX CUCTEM.

XAPAKTEPUCTHUKA JIUCITEPCHOM ®A3bl. UUCJIEHHAS, OFbEMHA S U MACCOBASI KOHIIEHTPALIMM JVUCIIEPCHOM
DA3BI.

Knaccudukanus qucrnepcHbIX CUCTEM IO BUY JUCIEPCHOM (pa3bl, arperaTHbIM COCTOSIHUSM U pa3Mepam
YaCTHII JUCTICPCHOU (ha3bl.

Mepa nucnepcHOCTH. ['€TepOoreHHOCTh KOJUIOMIHBIX CUCTEM.

OcHoBHbIE CBOMCTBA KOJUIOUMAHBIX pacTBOpoB. [ToHsATHE 0 KOMIIOMAHBIX cucTeMax. [IpuHIMIBI
KJIaCCU(UKALUU JUCIIEPCHBIX CUCTEM.

ArperatuBHasi HEyCTOMYMBOCTb. PackiimHuBarolee 1aBICHHE.

OnTuueckre CBOMCTBA AUCIIEpCHBIX cucTeM. Paccesnue cBera. Dddext Tunnansa-Dapanes. YpaBuenue Panes.
AbcopOrus cBera.

3akon byrepa-JlamGepra-bepa.

Okpacka KOJUIOUIHBIX CUCTEM

MonexysipHO-KUHETUYECKHE CBOMCTBA KOJUIOMAHBIX CUCTEM. bpoyHOBCcKOe nBUKeHUEe. CpeJHUi CABUT YaCTHII.
Ocmoc u quddy3us B KOJTIOUTHBIX CHCTEMaxX

CenumeHTalMsI CYCIIEH3UN U CeIUMEHTAIIMOHHO-TU((HY3MOHHOE paBHOBECUE KOJIJIOUTHBIX YaCTHII.
[ToBepxHocTHbIE siBiIeHUsA. [loBepxHOCTHOE HaTshkeHue. KpaeBolt yros cmaunBanus. Temiora cMauuMBaHuUs.
KanwmnsipHoe nogHsATHE U OMYCKaHUE KUJIKOCTH.

[ToBepxHocTHBIE siBIeHUs. OCHOBHBIE MOHATHA aacopOoumu. Ousndeckas U XUMUYECKas aIcOpOLInu.

Y CTONYMBOCTh M KOAryJIsiUUsl JUCIIEPCHBIX CUCTEM. BiMsiHUE 31€KTPOJIUTOB.

Koaryisanus B npucyTcTBUM 3J1€KTpouTOB. [IpaBuio 3HayHoCcTH

Meroasl Moy4eHus: KOUIOUA0B. JJucreprupoBaHue, MenTu3anus.

JIBOWMHOM 3JIEKTPUYECKHI CIIOM U 3JICKTPOKUHETUYECKHE sIBJICHUS. [[0BepXHOCTHAs HEPTUsl U 3apsi]l TOBEPXHOCTH.
Crpoenne IDC. Teopus I'yn-Usnmena.

JBoiiHoM 351ekTpuyeckuil cioit. Teopus ['enemronsua- [leppena.

[ToBepxHOocTHas PHEpPrus U 3apsan nosepxHoctu. Crpoenne [I1D5C. Ypasuenne HepHera.

JIBoiiHol anektpuueckuii cioit. Teopust LltepHa. DnekrpokuneTnueckuii noreHuuai. M3osnekrpuyeckas Touka.
DJEeKTPOKMHETHYECKUE SBJIECHUS. DIEKTPodOope3 U MEKTPOOCMOC.

CtpoeHue MuLen 30JeH.

OuucTtka 301ei. MeTo bl

Teopus ycroitunBoctu 1u0hooHbIX 30iei. Teopust JJIDPO (pusznueckas Teopus).

3amuTa KOJUIOUJHBIX YacThll. ['eTepokoarymsanus u rerepoasaryssnus.

[Iens! u s5mynbcunu. MeToabl NOIYy4eHUs], CTPOEHUE U YCTOWYUBOCTD.

Paccesnue u nonspusanys cBeTa B KOJUIOUIHBIX CUCTEMAX.

3akoH Panes u ycnoBus ero npumeHenus. [lornoienune ceera B AUCIIEPCHBIX CUCTEMAX.

IIpumepsl 3K3aMeHANMOHHBIX ONJICTOB

IK3aMeHAMOHHBIN Omier Ne 1

Ilo guctuminHe «KOJ’IJ’IOH}IH&H XUMHUA»
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1. Ilpeamer KOJJIOMJHOW XHMHUHU.
KOJUIOMJIHBIX CUCTEMAX.
2. JIBOMHOM 3JEKTPUUECKUN CIION U AJIEKTPOKUHETHYECKUE siBJeHUs. [loBepXHOCTHAs SHEPTUS U 3apsy

OcHOBHBIE CBOWCTBA KOJUIOMJHBIX PACTBOPOB.

nosepxHoctu. Ctpoenue J1D2C. YpaBuenue HepHcera.

3.Kakoe crpoeHue mmeer MuIle/uIa 30JIs, [OJYYEHHOTO IIPU CIMBAHUM PAacTBOPOB Cynb(daTa Kajus U

xjopuaa 0apusi, €Ciii B H30BITKE UMEETCS XJIOPHT Oapwsl.

bunet paccMoTpeH u yTBEpKIACH Ha 3aceJaHuu Kadeaphl

3aB. kadenpoii, mpodeccop

A.M.CanamoB

IK3aMeHAUMOHHBIN Omier Ne 2

IIo JUCIHHMITIINHE «KoJyyionaHass  XuMHU»)

1. Mepa nucnepcHocTU. ['eTepOreHHOCTh KOJUIOUIHBIX CHCTEM.

2. JIBoitHoOM

3IIEKTPUYECKUIN

CJIOM.

N3o03nexkTpruyeckas ToUKa.

3.30/Ib MOXKET OBITH MOJIY4YCH IIYTCM I[BOfIHOl"O oOMeHa MCXKAY XpOMATOM KaJiusi U HUTPATOM CBHUHIIA.

CocTaBbTe CXEMY CTPOEHUS MHULIEILIBL.

bunet paccMoTpeH u yTBEpKIAeH Ha 3aceaHuu Kadeapbl

3aB. kadeapoii, mpodeccop

Teopus

[lItepHa. DIEKTPOKUHETUUECKUI

A.M.CanamosB

Kpurepun oneHkn orBeTa Ha IK3aMeHe

4-0annpHas MIKana [Toxazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OTinyHO . Ilonmnotra wu3noxxenus | CTyneHTOM JaH TOJHBIA, B JIOTMYECKOMN
(TIOBBIIICHHBIIH TEOPETUYECKOTO MIOCJIEI0BATENBHOCTH  PA3BEPHYTBHIM  OTBET
YPOBCHB) MaTepuania; Ha TIOCTaBJEHHBIH BOMNpPOC, TI/A€ OH
. ITomHoTa U | IPOJEMOHCTPUPOBAJI 3HAHMS TIPEIMETa B
IIPaBUIIBHOCTh MIOJIHOM 00beMe Yy4yeOHOH MpPOrpaMMBbl,
peleHus JIOCTaTOYHO ri1y0oKo OCMBICJIUBAET
MPAKTUYECKOTO JTUCIUILINHY, CaMOCTOSITEINIbHO, u
3a/1aHus; HCYEPIIBIBAOIIE OTBEYAET Ha
. IIpaBUIbHOCTh W/MJU | AOTIOJIHUTENbHBIE  BOIMPOCHI,  MPUBOJIUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPHUMEPHI MO MpodiIeMaTHKe
b U3JI0’KEHUS | TOCTAaBJIEHHOTO BOIIpOCA, pemun
(mocne0BaTeNbHOCTh | MPEAJIOKEHHBIE MPAKTUYECKHE 3a7aHus 0e3
NEHCTBHH ), OIITHNOOK.
Xopomo . CaMOCTOATENBHOCTD | CTYeHTOM JaH pAa3BEpHYTHI OTBET Ha
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(6a3oBwIit
YPOBEHB)

Y 10BIETBOPUTETL
HO
(moporoBbIit
YpOBEHB)

HeynosnerBopure
JTHHO
(YpoBeHb He
c(hopMHUpPOBaH)

OTBETA;
5. Kynbrypa peun;
6. uT.I

MIOCTaBJIEHHBIM  BONPOC, TAE€  CTYACHT
JEMOHCTPHUPYET 3HAHUS, TPHUOOPETEHHBIC HA
JEKIMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TaK)Ke MOJyYEHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB 10
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BJIAJICHUE MOHOJIOTHYECKOH
peublO, JIOTUMHOCTh U IOCJIEI0BATEIbHOCTh
oTtBeTa. OHAKO JIOMYCKAETCSd HETOYHOCTh B
OTBETE. Pemmn MPEAJIOKEHHBIE
MpPaKTUYECKUE 3alaHusi € HEOONbIIUMU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJBCTBYIOIINNA B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4yaeMOW  JUCLMIUIMHBL,
OTJIIMYAIOMIMKACS HEJOCTATOYHOM TIIyOWHOU
U TIOJIHOTOW PpAacCKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH, ciabo
cOPMHUPOBAHHBIMA  HABBIKAMU  aHAJIN3a
ABJICHUM,  TMPOLECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHUPOBaHHbBIC
OTBETHI u IPUBOJUTH IPUMEPBI,
HE/I0CTaTOYHO  CBOOOJHBIM  BJaJIeHHEM
MOHOJIOTHYECKON peYbl0, JIOTMUHOCTBIO U

MOCIIE0BATEIHHOCTHIO OTBeTA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
CoJlep>KaHuU OTBeETa u peleHuu

MPAKTUYCCKUX 3aJaHuM.

CTyneHTOM J1aH OTBET, KOTOPBIM COJEPKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIMNA HE3HAHHE MPOIECCOB
U3y4yaeMon [IpeAMETHON obuacTH,

OTJIMYAIOIIUNACS HETJTYOOKHM PacKpPhITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TeopuHu, Hec(HOPMHUPOBAHHBIMU HABBIKAMU
aHaJIi3a SIBJICHUM, MPOIECCOB, HEYMEHUEM
JaBaTh apryMEHTUPOBAaHHbIC OTBETHI,
Cl1a0BIM BJIaJICHUEM MOHOJOTHYECKOI
peuYbl0,  OTCYTCTBHEM  JIOTUMHOCTH U
MOCJIEIOBATECIbHOCTH. BriBoabl
IIOBEPXHOCTHBI. Perienue npakThyecKux
3aJlaHU HE BBITIOJIHEHO. T.€ CTYIOEHT He
CIocOOCH OTBETHTH Ha BOIMPOCHI JIake MPU
JIOMTOJTHUTENbHBIX ~ HAaBOJAIIMUX  BOIMPOCAX
MpEenoaBaTes.
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9. YYEBHO-METOJUYECKOE U HTH®OPMAILIMOHHOE OBECHEYEHUE
JUCHUIINHBI

9.1. YueOHas ureparypa:

a) OCHOBHAf:

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

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

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

4. Kpyraskos [1.M. ®@uznyeckas u komwtonaHas xumust/[L.M. Kpyraskos, T.H. XackoBa . — M.: Beicur.ik.,

2005.-319 c.

0) JONOJIHUTEIbHAS:
1. bane3un C.A. OcHoBsl pusnueckoit u koywtonaHon xumun/C.A. banesun, b.B. Epodees, H.1. [Tonob6aes.
— M.: [Ipocemenue, 1975. —398c.
2. Boroukuit C.C. Kypc komnonanoit xumuu. M.: Xumus, 1976. — 512c.
3. HoObrumn JI.I1. ®usndeckas u komwtonaHas xumus/1.I1. noosruun, JI.M. Kaganep u ap. — M.
[Ipocsemenue, 1986. — 463c.
4. EBctparoBa K.M. ®usnveckas u komwtouanas xumus/ K.M. Esctparosa, H.A. Kynuna, E.E. Manaxosa. —
M.: Bercur.ik., 1990 . -487c.
5. @ponos IO.I'. Kypc komnonanoin xumun. — M.:Xumun,1982. —400c.
6.Y>xaxosa JI.5.,ApuakoBa P./[. JlTabopaTopHusblil npakTukym; noxa penakuueit npd. J.x.H. CyaTsIroBoit

3.X.- Marac ITunurprum,2008r.

9.2. HTepHeT-pecypcebl

1. 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

Noogakown

9.3. IIporpammHoe obecneueHue

YHuBepcuret ob6ecrnedeH He0OXOUMBIM KOMIUIEKTOM JIMIIEH3NOHHOTO B CBOOOHO
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pacrpocTpaHsAeMOro NPOrpaMMHOro 00eCIIeYeHH s, B TOM YUCIIE OTEYECTBEHHOIO MPOU3BOICTBA.

Kaxnp1it oOyuarommuiicsi B Te4eHHE BCETO Meproia o0ydeHnus odecneueH NHIMBUIYaTIbHBIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM MH(pOpMallMOHHO-00pa30BaTENbHON Cpeie YHUBEPCUTETA U3
T000# TOYKH, B KOTOPOM UMEETCs IOCTYI K WH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH «/HTepHeT»
KAaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcureT 00ecnedeH cieIyIolM KOMIIEKTOM JTUIEH3MOHHOTO TPOrpaMMHOT0 00ecreyeHusl.
1. JluuensuoHHoe nmporpaMMHoOe obOecrieueHue, ucnoyb3zyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBaHus”
1.4. AntuBupycnoe I10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “I'apant”

Hapsu[y C TpaAUIIUOHHBIMU U3JJAHUAMU CTYACHTBI U COTPYAHUKH UMCIOT BO3MOKHOCTD ITOJIb30BATHCA
QJICKTPOHHBIMH ITOJIHOTCKCTOBLIMHU 0azamu JaHHBIX !

Tabauuya 9.1.
HasBanue pecypca Ccepuika/moctyn

OnexktpoHHast OnbImoTeKa oHIaiiH «EnnHOe OKHO K http://window.edu.ru

00pa3oBaTeILHBIM pecypcam»

«O0pa3oBaTtenbHbIii pecypc Poccun» http://school-collection.edu.ru

denepasnbHbIi 00pa30BaTENBLHBIN TOPTAT: YUPEKICHU, http://www.edu.ru —

nporpammsl, crannaptel, BY 361, Tectol EI'D, THA

denepanbHbIi HEHTP HHOOPMAITHOHHO-00Pa30BaTEIbHBIX http://fcior.edu.ru -

pecypcoB (PLINOP)

3bC "KOHCVYJIbTAHT CTYJAEHTA". DnektpoHHas http://polpred.com/news

O6uOIMOTEKa TEXHUYECKOTO BYy3a

NznarensctBo «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -

cucTeMa

Pycckas BupTyasibpHas OuOIHOTeKa http://rvb.ru —

WznarensctBo «JlaHby». DIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -

cucTeMa

E>xenenenpHuk Hayku u oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AKanemMus» s/Index.htm

Hayudnas snektponHas Oubimnoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0nOIroTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAS CHCTEMA JJOKYMEHTOB B cepe http://www.informio.ru

obpasoBanust «MHpopmMmO»

NudopmannonHo-npasosas cuctema «["apanT» CereBas Bepcus, JOCTyIIHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATHBHOI
cetu Uarl'y

OnekTpoHHO-0nOIHMoTeyHast cucrema «HOpai» https://www.biblio-online.ru
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUITJINHBI

TpeboBanust K aynuTOpWUW JUIsl JICKIIMOHHBIX M TPAKTUYECKUX 3aHATHN: OecHrymMHas CBeTIas
ayauTOpUs Ha 25 MOCA0YHBIX MECT C JJOCKOM.

TpeboBanus k ayauropun it 1TaOOPATOPHBIX 3aHATHIA: Taboparopus 60-70 M? C BBITSDKKO, OOIIHM 1
MECTHBIM (HaJl HIeCThIO paOOYMMH CTOJIaMHU) OCBEILICHUEM, KaHau3aluel (X0JI0IHas U Topsiuas Boja).

TpeGoBanust K CHEUUAIM3UPOBAHHOMY OOOPYIOBAHHUIO: BBITSHKHOM MIKad, XUMUYECKH CTOMKas
paKoBUHA, IIECTh J1a0OPAaTOPHBIX CTOJOB CO CTOMKHUM MOKPBITUEM, OJMH CTOJI MpEnoiaBareis, IBEHaAATh
71a00paTOPHBIX CTYNBEB, JOCKA, TCXHUYECKUE 1 AaHATUTUYECKUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, pe3eHTanuu

KoHTposbHbBIE TECTHI.

Crniycku BOIIPOCOB /1J1sl IPOBEACHUSI KOJUIOKBUYMOB.

BapuanTs! 3ajaHuii 17151 KOHTPOJIBHBIX paboT.

BapuanTsl 3amaHuil 11 caMOCTOSITENIBHOM pacueTHOM paboThl (CHEeLMaIbHO pPa3pabOTaHHBIM U
W3JIaHHBIM IPAKTUKYM JUISL CTYJEHTOB).

HaGop peakTrBoB 1 000py1OBAaHUS JIJIS JICKITHOHHBIX OITBITOB.

akrownE

o

JlabopaTopHbBIi NPAKTUKYM:

1. Tematmka u omnmcaHue JTabOPATOPHBIX pPAa0OT (CHEnUambHO pPa3pabOTaHHBIA W W3IAHHBIN
71a00PaTOPHBIA MPAKTUKYM JUIS CTYICHTOB XMMUYECKOTO HAIIPABJICHUS).
Habop XuMHUYeCcKuX pEeakTUBOB K Ka) 10K JIabopaTopHOii paboTe.

3. JlabopaTopHbIEe YCTaHOBKH, 000pYI0BaHHE.

11. METOJUYECKHUE YKA3AHMS JJISI OBYYAIOILUXCS IO OCBOEHUIO
JUCUMUIIAHBI

Huctunnuna «KommonaHas xumus» HampaBieHa Ha ¢opMupoBanue kommneteHmwit: YK-3, OIIK-1,
OIIK--2, ITK-2.

IIpoMexyTouHas aTTecTalys MPEANIONAracT K3aMeEH.

[Ipucrynas K U3y4eHHUIO JUCLMILIMHBL, HEOOXOAUMO B MEPBYIO OYEPEb O3HAKOMUTBHCS C COAEpPHKAHUEM
paboueii nporpammsl aucuuiuinHb! (PIL).

Jlexuuu UMEIOT LIEeNbI0 JaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHHM.

[Tpu n3yuennu u npopaboTKe TEOPETUUYECKOTO MaTepraga HEO0OXOAUMO:

- TIOBTOPUTH 3aKOHCHEKTHUPOBAHHBIA Ha JIEKLIMOHHOM 3aHSITUM MaTepHal U JOMNOJIHUTH €ro C Yy4eToM
PEKOMEHI0BAaHHOM I10 TaHHOM TeMe JINTEpaTyphl;

- IIPU CaMOCTOSATEIHHOM U3yYEHHH TEOPETUUYECKOM TeMbI C/IeJIaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbIE
B PITJ] nureparypHble HCTOUHUKHU U pecypchl HHPOPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn «HTepHeT»
- [P MTOJATOTOBKE K MPOMEXYTOYHOM aTTECTALMU 110 MOYIIO UCIOIb30BaTh MaTepHalibl (POH/IA OLIEHOYHBIX
CpPEICTB.

[IpakTuyeckue 3aHATUS MPOBOMATCS C IENBI0 YIIIYOJNEHHs M 3aKperjieHus 3HaHWM, MOJYYEeHHBIX Ha
JIEKUHUAX U B MPOIIECCE CAMOCTOATEIbHOM padOThl HaJl HOPMATUBHBIMU JIOKYMEHTaMH, Y4eOHON U HaydHOU
JIUTEPaTypOu.

[Ipu moAroToBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:
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- U3YYHTb, TIOBTOPUTH TEOPETUUYECKUI MaTepHUall MO 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHuUs,
BBITIOJTHSIEMBIE B ayIUTOPHUH.

Pexomenaanuu no padore ¢ Hay4YHOH M y4eOHOI JTUTEepaTypoOii

Pabota ¢ yueOHOM 1 HayIHOU JTUTEPATYPOU SBIISICTCS TJIaBHON (hOPMOM CaMOCTOSTEIIHHOM
paboThl 1 HEOOXOaUMa MPH MOATOTOBKE K YCTHOMY OINPOCY HAa CEMHHAPCKUX 3aHATHUSAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTam, onpocy, 3a4eTy. OHa BKIIIOUYaeT NpopaboTKy JEKIIMOHHOTO MaTepralia — U3ydeHue
PEKOMEH/I0BAaHHBIX HCTOYHUKOB M JIMTEPATYpPbl MO TEMATHKE JIEKIIH. KoHncnekr nekuuu noimkeH
coJiep>kaTh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIIMH, MPEJIOKEHHBIX MPENOIaBaTelIeM CXEM
(npu UX IEMOHCTpAIMM), OCHOBHBIX HCTOUYHUKOB U JINTEPATYPHI [10 TEMaM, BBIBOJBI 110 KaXKJIOMY BOIIPOCY.
KoHncnekT nomkeH ObITh BBIMOJIHEH B OTIAENBHON TeTpaau 1o npeamery. OH MoJKeH ObITh aKKypaTHBIM,
XOPOIIO YUTAEMBIM, HE COJIEPKATh HE OTHOCAIIYIOCS K TeMe MH(POPMALIUIO WIN PUCYHKH.

KoHcnekTsl HaydHOU TUTEpaTyphl IPU CAMOCTOATEIBHONM MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMTOJHEHBI TAKXKE aKKypaTHO, COJEPkKaTh OTBETHI HA KaXX/IbI MOCTaBICHHBIN B TEME BOIPOC, UMETh
CCBUIKY Ha HCTOYHHK HHGpopManmuu ¢ oO0sA3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUS M ToJla W3JaHus
UCTIOJB3yeMON Hay4yHOW juTeparypbl. KOHCIIEKT MOXKeT OBITh OMOPHBIM (COIEp)KaTh JUIIb OCHOBHBIC
KIIFOYEBBIE TO3UIIMK), HO MPH 3TOM TO3BOJSIOLUIUM JaTh IOJHBIA OTBET MO BOMPOCY, MOXKET OBITh
moipoOHBIM. OOBEM KOHCIIEKTa OMPEACISAETCS CAMUM O0YJarOIIAMCHL.
B nporuiecce paboThl ¢ yueOHOM U HAyYHOU TUTEpaTypOil 00yHarOIIUNIC MOXKET:
- JenaTh 3alMCHU MO XOJy YTE€HUs B BHUJE IPOCTOrO0 WJIM PAa3BEPHYTOrO IUIaHA (CO3/1aBaTh IEpeyeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJATH TE3UCH (UMTHPOBaHWE HaWOOJEe BAXHBIX MECT CTAaTbU WM MOHOTpaduH, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICIICH aBTOpa);
- TOTOBHUTH aHHOTALNH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYThIC TE3UCHI).

Pabouas nporpamma gucuuiuinHel «KommongHass XUMHS COCTaBIIeHA B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC BO no cnennansHoctn 04.05.01. «@ynnameHTanbHas ¥ NpUKIaJHAs XUMUS», YTBEPKIEHHOTO
npuka3oM MuHHCTEpcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannu ot 13 uronst 2017 r. Ne 652

[IporpamMmy coctaBuia: T0LeHT Kadenpsl xumuu Ysxaxona JI. .

Pabouast mporpamMma yTBepxkaeHa Ha 3aceaHUU Kaeapbl XUMUU

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

Pabouas mporpamma ogo0peHa yueOHO-METOIUYECKUM COBETOM

XUMHUKO-OMOJIOTHYECKOTO __ (haKyJIbTeTa

ITpoTtokon 3acenanust Ne _ 6 or « 18 » wmapra 2025 r.
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CgeeHusi 0 epeyTBep KIeHUN MPOrPaMMbl HA OYepeaHOol YUeOHbIH IoJl M perucTpamun u3MeHeHn il

YyeOHbIil Penrenue Buecennnie nzmMeneHus IToamuce 3aB.
roJI kadenpsl kadempoit
(Ne mpoTokoua,
JiaTa)
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