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1. EJIX OCBOEHUA JUCIHHUIIJINHBI

HeHﬂMI/I OCBOCHMA ITUCHHUIIJIMHBI «KOJ’[J’IOI/II[Haﬂ XUMHUsA» ABJIAIOTCH:

- JaTh YeTKOE MpeJCTaBieHHe O (PyHIaMEHTAIbHBIX, TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX OCHOBaX
KOJUTOMTHOM XUMUH, I0Ka3aTh IPUMEHEHHE 3TUX OCHOB B IMTPAKTUYECKON JAESTEIbHOCTH YEJIOBEKa;

- (opMHpoBaHHE Yy CTYICHTOB 3HAHUN O MUCIEPCHBIX CHCTEMaX, MOBEPXHOCTHBIX SIBJICHHUSX HAa TPAHHIIAX
paznena (a3, GyHIaMeHTalIbHBIX OCHOBAX KOJIJIOUTHOW XUMHH;

- pAacKpbITUE CYTH M BO3MOXHOCTH HCIOJIb30BaHUSI JOCTHKCHHI KOJUIOMAHO-XMMUYECKOW HAayKH B
HAHOTEXHOJIOTUSX U B PEIICHUHU SKOJIOTUYECKUX MPOOIEM.

dopmupyemble TUCUUIUIMHON 3HaHMSI U YMEHUSl TOTOBAT BBIYCKHUKA JaHHON 00pa3oBaTeiabHON

MIPOTPaMMBbI K BBITIOJIHEHUIO CJICTYIOIINX 0000IIEHHBIX TPYIOBBIX (PYHKIUH (TPYAOBBIX (YHKIIHM):

Taonuuya 1.1.
Kon n O0600meHHbIe TPY/10BbIe GYHKIMHT Tpynossie GyHKIUHA
HaHMeHOBaHHe Kon HaumenoBanue YpoBenb HaumeHoBaHue Koa | Yposenb
npogeccuoHaIbLHO KBaJM(pu (moxypose
ro Kalul Hb)
CcTaHJapTa KBAJTHPUK
anuu
01.001 IMTegaror ITegarornyeckas OOuenegarornyeckas A/01.6
(memarormveckasi JESTETBHOCTD 110 ¢ynkuus. ObyueHue 6
JesITeJIbHOCTh B MPOCKTUPOBAHUIO U
OIIKOIBHOM, plej aﬂmaLII)HH BocnurarensHast AJ02.6
HAYAJIBHOM 00pa3oBaTeIbHOTO ACATEILHOCTD 6
001eMm, A npouecca
OCHOBHOM 00111eM, 00pazoBaTeIbHBIX 6
cpeaHeM o01eM OpraHM3aIHUsIX Passusaiomas A03.6
JIeATEIHHOCTh

o0pa3oBaHuN) JIOIIKOJIBHOTO,
(BocnuTaTeNb, HadaIbHOTO OOIIEero, 6
YUHUTEJIb) OCHOBHOT0 00111€erO0,

CpemHero o0IIero

o0Opa3oBaHus

Ilemaroruueckas

JESITeTFHOCTD 110

MPOEKTUPOBAHUIO U [Tenarorudeckast

B | peamuszaiuun 6 JIESATEIILHOCTD 110 B/03.6 6

OCHOBHBIX peau3aluy nporpamMmm

0011e00pazoBaTeIHLHBIX OCHOBHOT'O M CPETHETO

porpamMmm o011ero oopazoBaHus




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

[IpoBenenue paboT mo
HCCIIEIOBAaHUSIM
JIEKapCTBEHHBIX
CpPEJICTB

[TpoBenenue paboT 1o
(hapManeBTHUECKOH
pa3paboTke

A/01.6

[IpoBenenue u
MOHUTOPHUHT
JOKJIIMHUYECKUX
HCCNe0OBaHUN
JIEKQpPCTBEHHBIX CPEJICTB

A/02.6

[IpoBenenue u
MOHUTOPUHT
KIMHUYECKHX
HUCCJICIOBaHUHU
JIEKapCTBEHHBIX
MpenapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
odJacTu
NMPUPOAOOXPAHHBIX
(3K0JIOTHYeCKHX)
OHMOTEXHOJIOTHii

MoHuTOopUHT
COCTOSIHUS
OKPYXaIOILEeH CPEeIbI C
NPUMEHEHUEM
MPUPOIOOXPAHHBIX
OMOTEeXHOJIOTHIA

OcymiecTBieHne
9KOJIOTHYECKON OIIEHKU
COCTOSIHUS

MO THA/I30PHBIX
TEPPUTOPUI U
BO3MOYKHOCTH
MPUMEHEHHS Ha HUX
MIPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/01.6

OreHka pucka u
OCYIIECTBIICHUE Mep
NpOopUIaKTHKH
BO3HHKHOBEHHUS 0YaroB
BpEIHBIX OPraHU3MOB Ha
MOJTHAI30PHBIX
TEPPUTOPHSIX C
pUMEHEHHEM
MPUPOAOOXPAHHBIX
OHOTEXHOJIOTUI

A/02.6

PazpaboTka MapkepHBIX
CHUCTEM U TIPOTOKOJIOB
MPOBEJCHHUS
MOHHUTOPHHTA
MOTEHIUAIHLHO OTIACHBIX
OMOO0OBEKTOB

A/06.6

CocraBlieHue
MIPOTHO3HEIX OIICHOK
BIIUSHUS XO3HUCTBEHHOMN
JIeSITEJIbHOCTH YEJI0BEKA
Ha COCTOSIHHE
OKPY’KaIOILEH CPEJIbI C
MPUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Ui

A/04.6




2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

HuctunnuHa «KommouaHas XUMHS» OTHOCUTCS K 00s3aTeNbHOM YacTH TUCIUTUINH
bioka 1; uzywaercs B 7 cemectpe.

[Mpemyaraemplii UIst M3y4EeHUS Kypc IIOMOXET CTyIEHTaM HPUOOPECTH 3HAHHS II0
OCHOBHBIM XMMHMYECKUM TOHSATHUSAM, IOHSATh CYIIHOCTh MPOTEKAHUS XUMHUYECKUX IPOIECCOB,
OBJIa/IETh OCHOBAaMHU TEPMOJMHAMHKH, TEOPUH PACTBOPOB M (Ha30BBIX PABHOBECHI, OCHOBAMHU
XUMHUYECKON KHHETHKM M KaTajiu3a, MEeXaHH3Ma XUMHUYECKHX pEeaKIHi, 3JIEeKTPOXUMHUYECKUX
MPOLIECCOB, KOPPO3UHU U METO/IOB 3aIIUTHI OT HEE.

Taoanua 2.1.

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

H3y4eHHus
Kon JMcunInMHel, OpeanecTBYIOMNUE TUCIUTIINHE CemecTtp
JIACIATUIAHEI «KomonaHass XuMus»
b1.0.10 MareMaTuka 1,2
b1.0.11 Dusuka 1,2
b1.0.17 HNudopmaTuka 1,2
b1.0.06 Heopranndeckas xumust 2,3
b1.0.08 dusnyeckas XUMUS 6,7
b1.0.14 Dusnueckre METOIbI UCCIIETOBAHNS 8

Tao0auna 2.2.

Css3b JAUCHHUIIJIMHBI «KOJIJIOI/I,HHaﬂ XHMHUSD) € MOCTCAYIOIIUMMUA JTUCHUIIJIMHAMHA H CPOKH HX

U3y4yeHHust
Kon Jvcuuniueel, CleAylonmMe 3a JUCLUIUITMHON Cemectp
JUCUUTUTAHBI «Konnouanast xumusi»
b1.B.18 BrICOKOMOJIEKYJISIPHBIE COCTMHEHUS 7
b1.0.13 XUMHUYECKHUE OCHOBBI OMOJIOTHIECKUX MTPOIIECCOB 6
b1.B.05 Teopernueckne OCHOBBI HEOPraHUYECKON XUMUHU 9,10

B pe3yJsibTaTe 0cBOEHUS AMCUMILIMHBI 00yYAIOIIMIiCS 10JI/KEH::

3HATH:

- OCHOBHBIC 3aKOHBI KOJUIOMJHOW XHUMHH, a TaKKe CIOCOObI WX MPUMEHEHUS ISt
TEOPETUYECKUX U MTPUKIAIHBIX 33]1a4;

pelieHus



- TIOBEPXHOCTHBIC SBJICHHWS, BKJIIOYAs: TEPMOIMHAMUKY ITOBEPXHOCTHBIX SIBIICHUH, KaMUIAPHBIC
SIBJICHUS. TIOBEPXHOCTHBIC SIBJICHUS W MEXAaHUYECKUE CBOWCTBA TBEPABIX TN, aicopOIms Ha
MTOBEPXHOCTH paznena (a3, SJCKTPOIIOBEPXHOCTHBIC SIBJICHHSI B TUCTICPCHBIX CUCTEMAaX;

- OCHOBHBIEC METO/bI HCCIICIOBAHMS KOJUIOUIHBIX (IUCTIEPCHBIX) CUCTEM,;

- YCTOMYMBOCTb JHUCIIEPCHBIX CHUCTEM: CHIACMEHTAIIMOHHAs, arperaTHBHAs YCTOHYUBOCTD,
KOAryJisiLus 30J1€H IEKTPOIUTaMU,

- KOJUIOMTHO-XHMHUeckue cBoiictea BMC;

- JIOTWKY MIOCTPOCHHUSI TEOPUU TIOBEPXHOCTHBIX SBJICHHUM, UCXOIs1 U3 CBOMCTB JTUCIIEPCHBIX CUCTEM;

- IpaBWJIa NOYKapHOW 0€30IMacHOCTH U Oe3011acHON PabOThl B XUMHUYECKOH JIabopaTopuu npy padoTte
C XMMUYCCKHMH BEIICCTBAMM.

Ymern:
- CaMOCTOATENbHO (POopMyNIUpOBaTh 3a7audy (U3MKO-XUMHYECKOTO HCCIEOBAHUS B XMUMHUYECKHX
CUCTEMAX;
- MOJIb3YSCh MOJYYEHHBIMU 3HAHUSIMU, YMETh BBIOMPATh ONTUMAJIbHBIE IMYTH U METOMbl pELICHUs
IIOCTaBJICHHBIX 33/1a4,;
- TNPOBOAUTH (U3UKO-XUMHUYECKUE HCCIEJ0BAHUS CHUCTEM U MPOLECCOB C HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB U ITPUOOPOB,;
- MIPOBOJIUTH (PU3UKO-XUMHUYECKUE PACUETHI,
- IIOJIb30BATHCS CIIPABOYHON JIMTEPATYPOH;
- COCTaBJIATh MULIEIUIBI 30JI€H;
- aHAJIM3UPOBATh U 00CYXIaTh PE3YNbTaThl (PU3NKO-XUMHUECKUX UCCIIEIOBAaHUH;
- BECTU HAy4YHYIO JUCKYCCHIO 110 BOIIPOCAM KOJUIOUIHOM XHUMUU.

Baaners:
- OCHOBaMH XHMHYECKOH TEPMOTMHAMHKH TSI TIOBEPXHOCTH pasziena ¢as;
- OCHOBHBIMH METOJIaMH HM3MEPEHHs MMOBEPXHOCTHOTO HATSHKEHUs >KUAKOCTEW M TMOBEPXHOCTHOM
SHEPIHHU TBEPBIX T,
- OCHOBaMH TEPMOJIMHAMHUKH TIpoliecca aicopOrmn. Y paBaenue aacopoumu ['m6oca;
- OCHOBHBIMH METOJIaMH OYHCTKH 30JIeH (Uanu3 U yabTpaduiIbTpaIus);
- METOZIaMH OKa3aHHs TIEPBOM TOMOIL MPU HECYACTHBIX CIIyJasiX B XUMHUYECKOM JlabopaTopun
-[IPOJIEMOHCTPHPOBATh  CBS3b OKCHEPHMEHTABHBIX ONBITOB C TEOPUEH C HCIIOJIb30BAaHUEM
COOTBETCTBYIOIIUX YPaBHCHUI;

3. KOMIIETEHIIUM OBYYATOIIET OCSl, POPMUAPYEMBIE B PE3VJIbTATE OCBOEHHUS
TACIATLITAHBI

[lpoiecc u3yyeHHMs AUCLUMIUIMHBI HampaBieH Ha (OPMHUPOBAHHME HIEMEHTOB CIEIYIOLINX

komretreHuil B coorBerctBur ¢ ®I'OC BO u OIIOII BO no naHHOMYy HanpaBJIeHUIO TOATOTOBKHU:

Kon HaumeHoBaHue Nuaukarop B pe3yabTaTte ocBOeHMS
KOMIIETEeHI KOMIIeTeHIIH U AOCTUKEHUA AUCHMIIMHBI 00y4Yalouiics
U KOMIIETeHIM U HAOJIFKEH

Ynusepcaﬂbnble KomnemeHnuuu u quuKamopbt UX 00CMUIICCHUA

YK-3 Crnocoben opranuso- YK-3.1. [Monumaer | 3uaTh — MeToAMKH (QOpPMHUpPOBa-
BbIBATh U PYKOBOAUTHL | 3PQEKTUBHOCTH  HWC- | HHS KOMaHJ; METOJBI Pa3paboTKH
pabGoToii KOMaH/Ibl, BbI- | IOJH30BaHKU CTpaTe- | KOMaHAHOW cTpaTeruu U 3¢ dek-
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pabéaTbiBasi KOMaH]-
HYI0 CTPATeruio aJs

JMOCTH KEHHUS MOCTAB-
JICHHOH 1eJin

TUH  COTPYAHUYECTBA
IS JIOCTHYKCHUS
MOCTaBJICHHON  IIeTH,
oTpesensier CBOIO
POJIb B KOMaH/Ie
YK-3.2. ITonumaer
OCOOEHHOCTH TIOBEe-
HUS BBIJICJICHHBIX
rpynm  Jroged, ¢
KOTOpbIMH ~ paboTaeT
/B3aMOJICHCTBYET,
YYHUTBHIBACT UX B CBOCH
nesaTeabHOCTH (BBIOOD
KaTeropui TPy
JOJIEN OCYIIECTBISIET-
¢ oOpaszoBaTeNbHOM
opra’uzanuei B 3aBH-
CUMOCTH OT Ieiei
MOJrOTOBKK  — IO
BO3pacTHBIM  0COOEH-
HOCTSIM, IO 3THHYEC-
KOMY WM PEJIUTHuo3-
HOMY TIpU3HAKY, COLH-
aNbHO HE3aIUIIICHHBIC
CIIOM  HAacelleHHs H
T.I1.)

YK-3.3.  IIpornosu-
pyer pe3ynbTaThl (Toc-
JICJICTBYSA) JINYHBIX
JOEUCTBUM U IUIAHU-
pyeT moclenoBaTellb-
HOCTH  IaroB  JUIA
JOCTIKEHHS
3aJJaHHOTO pe3yibTaTa
YK-3.4. DddexTuBHO
B3aMMO/JICHCTBYET c
JIPYTHMU 4YJIEHAMH KO-
MaH[Bl, B T.4. Y4aCTBYET
B oOmeHe wuH(pOpMa-
oue, B3HAHUA-MH U
OTIBITOM, U TIPE3CHTAIUH
pe3yIbTaToOB paboThI
KOMaH/IbI

THBHOTO PYKOBOJICTBA  KOJUICK-
TUBaMH{; OCHOBHBIE TEOPUHU JIU-
JIepCTBa U CTHIM PYKOBOJICTBA.
YMeThb — pa3pabaThiBaTh KOMaH/I-
HYIO CTpaTeruioo; (GpopMynmupoBaTh
3a1aydl  WieHaM KOMAaHIBl s
JOCTH)KEHHSI TIOCTABJICHHOW 1IeJu;
NPUMEHSATh 3(QQPEKTUBHBIC CTHIH
PYKOBOJICTBAa KOMaH/IOM.

Baanerb: — yMmeHHEM aHalW3M-
poBaTh, TMPOEKTHPOBaTH M Opra-
HU30BBIBaTh KOMMYHHUKAallUH B
KOMaHJe I JOCTYKEHHS TI0C-
TaBJIEHHOH  1eNu;  MEeTOAaMH
OpTaHM3alMU M YNPABICHHUS KOJI-
JICKTUBOM.

Oowenpogeccuonanvhsie

Komnemenuuu u undukamopbt UX 00CmuICceHus

OIIK-1

Cnocoben
poBaTh,
poBaTh M
pe3yabTaThl
PUMEHTAJBHBIX

PACYETHO-TEOPETH-

aHAJIM3H-
HHTEepHpeTn-
0000IIATH

JKCIe-

u

OIIK-1.1. IlpoBomut
KPUTUYECKUI aHAJIN3
pe3yIbTaToB
COOCTBEHHBIX
SKCIEPUMEHTAIBHBIX U
pacueTHoO-

3HaTh: CTaHAAPTHBIC METOABI
MOJTyYCHMS, UACHTU(DUKALIUY 1
UCCJIEIOBAaHUs CBOMCTB BELIECTB U
MaTepHaioB, paBuia 00pabOTKU U
odopMIIeHUS pe3yIbTaTOB PadOTHI,
npasuiia Th




YyecKMX padoT XuMH-

TEOPETUUECKUX PadoT,

Baagern: 0a30BBIMH HaBBEIKAMH

YecKoii HANPaBJIEH- | KOPPEKTHO NPO-BEJCHUS XUMHIECKOTO
HOCTH MHTEPIIPETUPYET UX JKCIIepUMeHTa U 0(pOpPMIICHHSI €ro
pe3yibTaToB
YMeThb: IPOBOIUTH MPOCTHIE
XUMUYECKUE OTBITHI 110
MpeIaraeMbpIM METOIHKAM
OIIK-1.2. 3HaTh: METO/bI TTOJTYICHUS,
dopMmynupyeT  3aKIo- | WACHTHPHUKAUH UCCTIeIOBaHUS
YeHUS ¥ BBIBOJBI 10 | BEMIECTB (MaTepHaioB), CTaHIa-
pe3yibTaTaM aHajIn3a pTHBIE 06pabOTKU pe3yabTaTOB
JTUTEPaTypPHBIX JIaH- | SKCIIEpUMEHTa
HBIX, COOCTBEHHBIX
OKCIEPHMEHTAIBHEIX M | YMeTh: TPOBOJWTH  MHOTOCTa-
pacuyeTHO-TEOPETH- JMUHHBIA CUHTE3, BHIOMPATH METOIBI
YECKHIX pabot B | IMAarHOCTHKH BEUIECTB U
n30paHHOI 001acTH MaTepualioB, TPOBOAWUTH  CTaH-
XMMHM WK CMEXHBIX | JapTHbIE HM3MEpeHusi, 00padaTsI-
HayK BaTh PE3yJIbTaThl IKCIIEPUMEHTA
Bnaperb: HaBbIKaMu TpOBEAE-HUS
9KCTIIEpUMEHTa u METOAaMHU
00paboTKH ero pe3yabTaToB
OIIK-2 Cnocooen mposoauth | OIIK-2.1. PabGoraer c | 3HaTh: OCHOBBI TEeXHUKH
XUMUYECKU XUMUYECKUMHU 0e3omacHOCTH B XHMHYECKOU
IKCIEPUMEHT ¢ | BelecTBaMu ¢ | maboparopuu
HCI0JIb30BaAHUEM coOJII0IeHEM HOPM | YMeThb: MPaBHJIBHO C TOUKH 3PEHHS
COBPEMEHHOTO TEXHUKH O€30MACHOCTH | TEXHUKHU 0€30TacHOCTH 00paInarbes
obopynoBanmus, OIIK-2.2. Hcmons3yer | co CTEKJITHHOM XHMHYECKOM
co0uonas HOPMBI | CYIIECTBYIOIIHE U | TIOCYAOH U peaKTHBaMHu
TeXHHKH 0€30IacCHOCTH | pa3pabaTbiBacT HOBbie | Biamern: ocHOBaMH 0€30I1aCHOTO
METOJMKU TOJyYCHUS W | IPOBENCHUS XHMHUYECKOTO
XapakTepu3aluu SKCIIEpUMEHTa
BEIIECTB U MaTepHalioB
UL pelleHus  3amady
podeCCHOHATHLHOM
JIeSITENIbHOCTH
OIIK-2.3.  TIIpoBoaut
WCCJIEIOBaHUs CBOMCTB
BEIIECTB U MaTepHalioB
c WCTIOJIb30BaHUEM
COBPEMEHHOTO
HAYIHOTO
000pyoBaHsI
Ilpogheccuonanvnvlie Komnemenyuu u UHOUKAMOPbL UX 0OCHUINICEHUS
nK-2 Cnocoden oxa3piBath | IIK-2.1. [IpoBoaut | 3HATB: OCHOBHBIC 0a3bl JIAHHBIX
uHGOPMAIMOHHYIO JUTEPATYPHBI  TMOWCK | XUMHUYECKOTO MpOoGWiIs, IepeyeHb
MOAAEPIKKY [0 TeMe, 3aJaHHON | UCTOYHUKOB HAYYHO-TEXHUYECKOU
CHeluaancTaM, CHeIMaicTOoM  OoJiee | MUTepaTypsl, HOPMATHBHBIX |
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OCYLIECTBJISIOLUM
HAy4YHO-
HcClIe10BaTeNIbCKHE
padoTsI

BBICOKOM
KBaJTH(DUKALIUH, c
HCIOJTb30BAHUEM
OTKPBITBIX HUCTOYHUKOB
nHpOpMAIH
XUMHYECKOTO MPOodust

IIK-2.2. CocraBisieT
KpaTkue 0030pbl MO
TEME HAy4YHO-
HCCIIEN0BATEILCKOMN
paboThI

MCTOAUYCCKUX MATCPHUAJIOB

Ymertn: noI0UpaTh Hay4YHO-
TEXHUYECKYIO JUTEpaTypy,
HOPMATUBHBIE U  METOJWYECKHE

MaTepuallbl 10 WH(POPMAIMOHHON
Oe3omacHoCTH, pa3pabaThIBaTh
IUTAaHBI W TIPOTPaMMBI TIPOBEICHUS
Hay4YHBIX I/ICCJ'ICI[OBEIHI/II\/'I u
TEXHUYECKHX  pa3paboToK I
pelIeHUs pa3IUYHbIX 3aj1a4

Baaners: HaBbIKaMU
JKCIIEPUMEHTATLHOM OIICHKH
3aIIAIIEHHOCTH 00BEKTOB
WHpOpMATH3AIMH, 10 3aJaHHBIM
METOJMKAM TEXHOJIOTHH 00paboTKH
pe3yJIbTaToOB, OLICHKH MOTPEIIHOCTH

Taodauua 4.1.

W JIOCTOBEPHOCTH  PE€3yJIbTaTOB
U3MEpEHui
4. OBbEM JUCIMIIUHBI U BUJbl YYEFHOMN PABOTHI
O0beM TMCUMILUIMHBI M BUbI Y4e0HOI padoThI
Buj y4yeOHoii padoThI Bcero yacos 7 cemecTp
OO0mmast Tpy10eMKOCTh TUCITUTUTHHBI 180 180
AyIUTOpHBIE 3aHATHUS 126 126
Jlexmun 54 54
JlaGoparopHble 3aHATHS 72 72
CamocTosrenbHas pabora crynentoB (CPC) 27 27
Kontpoib 27 27

5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMUYECKHX UJIX ACTPOHOMHUYEKHUX YACOB U BUJIOB YUEBHBIX 3AHSATUM

Taoauna 5.1.

5.1. CTpyKTypa U coaepKaHue JUCHUILTUHbI

OOm1as Tpy10eMKOCTh JUCHUILIMHBI COCTABISAET 5 3aueTHBIX enuHuil, 180 yacos.

8




n/m Bunpl yueOHoM paboThI dopma KOHTpOJIS
yCIIeBaeMOCTH,
Pasien AuCHUIIIHHBL Jlexumu | Jlabop | Camoct (bopma npome:xcy-
.pao. pag, | TOUHOIO
= KOHTPOJIS u
ot aTTeCTaIlK
=
S
1. [IpeameT, OCHOBHBIC 3aJaud W COJCpKaHHE | [ 4 2 2 ompoc
Kypca. Ponp KOJUJIOUHOM XUMUH.
Knaccudukanus KOJUTOMIHBIX CUCTEM. Xapak-
TEPUCTHKA KOJUIOMIHBIX CUCTEM.
2. OnTuueckue CBOIICTBa. Paccesnue wu | 7 4 6 2 KonnokBuymNel
MOJIIpU3aLUs CBeTa. Ilornomenue
cBeta.OKkpacka KOJUIOMAHBIX CUCTEM.ODPdeKT
Qapanes-Tunnans. J[BotHoe  ydyenpenomiie-
HUE.
3. MonekynsapHO-KHHETUYECKHE cBoucTBa. | 7 4 6 2 KomnokBuym No2
BbpoynoBckoe nBukenue.Teopus DitHmITEHA-
CwmomyxoBckoro./luddy3us u ocmoc.
4, CenumeHTars u ceIUMEHTaMOHHOE | 7 4 6 2 Komnoksuym Ne3
paBHOBecHe. CelMMEHTAllMOHHBIN aHAJIN3.
5. DNEeKTpUYeCKHe U JJCKTPOKMHETHYeckue | /7 4 6 2 Konnoksuym Ned
cBOiicTBa. DnekTpodape3 U IIEKTPOOCMOC.
[loreHnman cegUMEHTAMM W TPOTEKAHUs.
DJIEKTPOKEHETUYECKUI OTEHIIHAIL.
6. CtpoeHue JABOMHOIO AIKTPUYECKOrO CJIOS. | [ 4 6 2 TecToBbIE
CTpoeHre KOJUTOWIHBIX YaCTHII. 3aJaHHS
7. MeToapl ToONydyeHUs KOJUIUAHBIX PacTBOPOB. | [ 4 6 2 KomnokBuym Ne5
JucneprupoBanue. Konnencanus. [lentusarms.
8. ArperaTuBHas U CeIMMEHTallMOHHas | 8 4 6 2 KonnoxBuym Ne6
ycToMYMBOCTH. PackiiMHMBaroIee AaBjIeHUE IO
Hepsruny.@akTop arperaTuBHOW yCTOMYHBOC-
TH
9. Koarynsumst mon meWcTBHEM DJIEKTPOIHMTOB. | 8 4 6 2 TecTtoBble
ITopor koarynsiuuu. Kputnueckuii moTeHImall. 3a/laHus
10. | SIBnenme cuHepru3Ma M aHToraHmsma.flpnenwue | 8 4 6 2 KomnokBuym Ne7
npuBblkanug [lepe3apska 30mei.
11. | PactBopst BMC. OOmas xapakrepuctuka. | 8 6 6 2 Kommoksuym Ne8
Tepmoannamuueckas ycroitunBocts PBMC.
12. | benkwu. Nzosnexktpuyeckoe cocTosiHMe. | 8 4 6 2 Komnoksuym Ne9
JInorponHeie psAabl. BSI3KOCTP KOIOMIHBIX
pacTBOpOoB. MeToAbl  ONpENeNIeHUs MaccChl
MIOJIUMEPOB.




13. | Crymau  (remu). Owmynbcun.  Asposonu. | 8 4 4 3 Kommoksuym
Knaccudukanusi, crpoeHue,  mNOIydeHHE U NelO
METOJIBI.

Hroro: 54 72 27

5.2. Conep:xxkanue nucunminabl «KonjonaHas xumusi»
BBenenue

OCHOBHBIE MOHATHUS KOJJIOUTHOM XUMUH, OOBEKTHI U 11eJU U3yueHus. KosoniHple yaCcTUIIbI U KOJUIOUAHbIE
cuctembl. Kommoninoe (qucnepcHoe) cocTosHue BemecTa. KoamuecTBeHHOE OmpeieNieHue AUCTIEPCHOCTH:
JUCTIEPCHOCTh M yJENbHAs TOBEPXHOCTh, KPHBH3HA ITOBEPXHOCTH YACTHIl AHMCIEPCHOHW a3bl. Ponb
MIOBEPXHOCTHBIX SBJIIEHHW B IIpolieccaX, MNPOTEKAMIIMX B AMCIEPCHBIX cHUCTeMaX. Pas3nuuHble THIIBI
KJ1acCU(UKALUU TUCIIEPCHBIX CUCTEM: IO arperaTHOMY COCTOSIHMIO JUCIEPCHOM (a3bl U JHUCIIEPCHOHHON
cpezbl, 110 pa3MepaM YacTHIL, 10 KOHLEHTpauu U T.1. JInopuibHblie 1 110(oOHBIE AUCTIEPCHBIE

cucteMbl. B3auMOCBSA3b KOJJIOMJHOM XHMHUU € JIPYTMMH XHMUYECKUMHU AUCHMILUIMHAMHU, C (U3MKOH,
Ouosiorueii, reonorueit, MeaAUIUHONW. OCHOBHBIE 3TAlbl PA3BUTHUS KOJUIOMIHOW XUMUH.

1. OcHOBHBIE IOHATHS KOJIJIOMAHOM XUMMH AUCIIEPCHBIX CHCTEM

OcHOBHBIE 33/1aYMl KOJUIOWJHOM XUMHHU, 3HAUEHHE KOJJIOWAHON XUMMHU JJIs NMO3HAHMS OMOJIOTHYECKHX
nporeccoB. OCHOBHBIE OCOOCHHOCTU KOJJIOWIAHOTO COCTOSIHUS MAaTEpUUH, KIACCU(PHUKAIMA KOJUIOMIHBIX
CUCTEM, TIOHATHE O AUCIEPCHOCTH. IlomyueHne KOUIOMAHBIX CHUCTEM: KOHAEHCALlUsi M JUCIEPTUPOBaHUE,
XUMHUUYECKHE cr1oco0bl mosrydyeHusi. OuncTka JUCHEPCHBIX CUCTEM,

JUau3, 3JEKTPOIUANIN3, YIbTPpa(QUIbTpaIIHSL.
2. MoJieKkyJIIpHO-KHHeTHYeCKHe U ONTHYeCKHe CBOMCTBA KOIJIOWIHBIX CHCTEM

BpoyHoBcKoe nBMkeHuE, TudGy3Hs, pacrpeeeHue KOJUIONIHBIX YaCTHII B TPAaBUTAIIMOHHOM IIOJIE,
cenuMeHTanus. OcMOTHYECKHE CBOMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS M CBETOTIOTJIONICHHUS, SIBJICHHUE
Turnans. OnTtudyeckue METOIbl W3YyYCHHs MHCIIEPCHBIX CHUCTEM, YJIBTPAMHUKPOCKOIWs, HederoMeTpus,
TypOoaAuMeTpHS.

3. IloBepXHOCTHBIE SIBJIEHNUS] B TUCIIEPCHBIX CUCTEMAX

N30piTOUuHas TOBEpXHOCTHAS SHEPrus M MOBEPXHOCTHOE HATsDKEHHWE Ha TpaHule pasaena ¢as,
ypaBHeHne ['uO0ca. Bumel copOuuu. AzncopOmmst W CBSI3b €€ C IOBEPXHOCTHBIM HATSHKCHHEM,
MOBEPXHOCTHO-aKTUBHBIE BelecTBa. AncopOuuss u3 razoBoil (as3wl, uzorepma JleHrmiopa, cTpoeHue
aJICOPOIIMOHHOTO CIIOSI Ha TpaHUIEe pacTBOp- ra3. AncopOuusi W3 pacTBOpOB, OOMEHHas aacopOIvs,
n30uparenpHas aacopOuus, cMauynBanue, paoranus. Ypasaenue OpeitHaamxa, 001acTu ero NpuMeHEeHUs.
4. DNeKTpUYeCKHe CBOMCTBA JUCIEPCHBIX CHCTEM

DNEKTPOKUHETUYECKUE SIBICHHUS, AIEKTpodopes, MekTpoocMoc. CTpoeHHE JTBOWMHOTO AIEKTPUIECKOTO
ciosi, teopus I'enbmrombia, ['yy—YHanmena, Illtepna. IloHsATHE 53JIEKTPOKMHETHYECKOTO MOTEHIIMAJIA.
CtpoeHue MULEILIBI.

5. YceToHYHBOCTD KOJJIOMIHBIX CHCTEM

ArperatuBHasi U CEIUMEHTAIIMOHHASI YCTOMYMBOCTh. (DaKTOpHI CTAOMIM3AlMKU TUCIIEPCHBIX CHUCTEM.
Koarynsauust xommonansix cucteM. DakTopbl, BBI3BIBAIOLIME KOAryJSALMIO, KOATYJSIUUs 3JIEKTPOJIUTAMH.
Teopun koarynamuu: aacopoIonHas 1 snekrpocTatudeckas. Teopus b.B. Jlepsruna.

6. MukporereporeHHble CUCTEMbI
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DOMynbcuu, Kiaccu(uKalys, METOIbI MOJIy4YeHuUs, cTabuIn3anus, oopaiieHue ¢a3 B oMynbcusx. [1eHsl,
METOABbl  TOJYYEHHUS, YCTOWYMBOCTh. DUBMKO-XMMHUYECKHE OCHOBBI  IIEHOTAIICHUS.  A3PO30JIH,
KJaccuuKalus, METObI MOTyuyeHusl. MeToAbl OUUCTKHU OT a’p030Jiel. DIeKTPODUIBTPHL.

7. TepMomleaMmca MOBEPXHOCTHBIX SIBJIEHU I

[ToBepxHocTh pazaena da3. CBoOO HAS TOBepXHOCTHAs 3Heprusi. [loBepXHOCTHOE HATSKEHHE, CUIIOBas
U DHEpreTHyYecKasi TPaKTOBKH. MeToa N30BITOUHBIX TEPMOAMHAMUYECKUX (DYHKIMIT TOBEPXHOCTHOTO CIIOS
(I'n66¢). IloHsTHE O TOBEPXHOCTH pa3pbiBa W pazaeistomeid moBepxHOCTH. OO00O0IIEHHOE ypaBHEHHE
MIEPBOTO U BTOPOT'O 3aKOHOB TEPMOJMHAMUKH JIJIsl TOBEPXHOCTHU paszena ¢a3. Mi3sMeHeHne moBepXHOCTHOTO
HATSKEHMSI JKUJKOCTH Ha TpaHMIle ¢ COOCTBEHHBIM MapoM B 3aBUCHUMOCTH OT T€MIEpPATyphl, KpUTHUECKas
TemnepaTypa 1o MeHnzaeneeBy. CBs3b CBOOOAHOIN IMOBEPXHOCTHOM SHEPrHMHM C TEIUIOTOM CyOIMMAaIiu
(mpaBuio Credana), MoayseM yOpyrocTH, U1€adbHOW MPOYHOCTHIO U IPYTUMHU CBOMCTBAMHM BEIIECTBA.
[ToBepxHOCTH paziena MeXIy AByMs KOHACHCHpPOBaHHBIMHU (ha3amu. [IpaBuio AHTOHOBa, YCIOBHUSI €TO
MIPUMEHEHHUS.

8. KanmiisipHble siB1eHUs

Kanunnsipaoe nasnenue. 3akoH Jlaruiaca. 3aBUCMMOCTB JaBlIeHUS Napa OT KPUBU3HBI ITOBEPXHOCTH
xuakoctu. 3akoH Tomcona. KanmisgsprHas koHzxeHcauus. HM3orepmuueckas IEperoHKa BELIECTBaA.
CmauuBanue. Kpaesoil yron. 3akon HOnra (cmioBoil u sHepreTuueckuil BbiBO/bI). COOTHOIIEHUE MEXKIY
Huu. KanwinspHoe nogHATHE KUAKOCTH, ypaBHeHue JKropeHa, KanujuiipHas IOCTOSIHHAs >KUIKOCTH.
N36uparenbHOoe cMauMBaHME KaK METOJ XapaKTEPUCTUKH MOBEPXHOCTEW TBEpAbIX Ted (MOMUIBHBIX U
mno¢poOHeIx). IlonHoe cmaumBanue (TepMmoaMHaMuueckoe ycioBue). OCHOBHBIE METOABI HM3MEpEeHHS
MOBEPXHOCTHOTO HATSXKEHUS )KUJIKOCTEH U MOBEPXHOCTHOM SHEPTUU TBEPJIBIX TEJl.

9. HOBerHOCTHLIe fIBJICHMSI 1 MeXaHHYEeCKHEe CBOMCTBA TBEPABIX TeEJI

Pa3zpymienne u usmenbueHue (JUCHEPTUPOBAHUE) TBEPABIX TeNl KaK (PU3MKO-XMMUYECKUH Ipoliecc
o0pa3oBaHUs HOBOU NOBEepXHOCTH. D dext Pebunaepa: usMeHeHne NPOYHOCTH U IITACTUYHOCTH KaK CIe/-
CTBHE CHWXCHHUS TIOBEPXHOCTHOM »Heprum TBepAbIXx Tell. OcHoBHBIC (GopMbl mMposiBaeHUs 3¢ dexTa:
IIaCTU(HUIUPOBAHUE, BO3HHUKHOBEHUE XPYIKOCTH, CaMOIPOU3BOJILHOE JUCTIEPIrUPOBaHUE.
TepmoanHamuueckue yciaoBus nposiBiaeHus s3gpdexra Pebunnepa. BiusHue xumMuueckoi Ipupoibl TBEPABIX
TEJ M KHUJIKOCTEH Ha BO3MOXHOCTH ero mpossieHus. Ilpossnenue 3¢ ¢pexra PeOunnepa B npupoaHbIX U
TEXHOJIOTMYECKUX MPOLECCaX.

10. AncopOuus Ha MOBEPXHOCTH pa3aesa a3

AncopOuusi Kak caMOINPOU3BOJIBHOE KOHILIEHTPUPOBAHME HA IMOBEPXHOCTH paszzaena (a3 BEIeCTB,
CHIDKAIOIUX MexdazHoe HaTskeHHe. [IoBepXHOCTHO-aKTMBHBIE W HMHAKTHUBHBIE BellecTBa (IPUMEpHI).
OTHOCHUTENIBHOCTD MOHSTHUS «ITOBEPXHOCTHAS AKTUBHOCTH» (3aBUCUMOCTH OT MPUPOJIbI KOHTAKTHU-
pyromux ($a3). TepmoaunaMmuka mporecca aacoporuu. YpaBHeHnue aacopoiuu ['mboca.

Opranudeckue mnoBepxHOCTHO-akTuBHBIC BemectBa (ITAB). Knaccudpukamms [TAB mo mMonekynsipHOMY
CTpPOCHHIO (aHMOHO- UM KaTMOHOAKTHUBHBIC, HEHMOHOTEHHbIe, aMdonuTHbie); obmacTu npumeHeHus [1AB.
Beicokomonekymsipasie [TIAB (mpumepsl, oTimuns ot HU3KoMoJeKysipHbix [1AB). Knaccudukamus [TAB
M0 MEXaHU3MY UX JEHCTBUS (CMayMBaTENH, JUCIEPraTopbl, CTAOMIN3ATOPBI, MOIOIIHe cpencTBa). [lonarue
o runpodmisHO-THNOpMIEHOM O6anance (I'JIB) monexyn ITAB.

3aBUCHUMOCTh TOBEPXHOCTHOTO HaTsDKeHUs OT KoHueHtpauuu [IAB.Vpasnenune IllumkoBckoro.
[ToBepxHOCTHAs AaKTHUBHOCTh, €€ H3MEHEHHE B romMojorudeckux psanax I[IAB. Tepmoaumnammyeckoe
obocHoBanue mpasuia Tpayde—/{rokia0. MeToabl OLIEHKH MOBEPXHOCTHON aKTUBHOCTH OPTraHUYECKHX

ITAB. Pabora ancopOumu. JluHaAMUYECKHM XapakTep aJCcOpOIMOHHOTO PABHOBECHS HA IOBEPXHOCTHU
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pasnena pactBop [IAB-ra3. YpaBuenue Jlenrmiopa, ero cBsizb ¢ ypaBHeHUs MU [ n606ca, [IIumkoBckoro u
®pymkuHa. CTpoeHue MoHocnoeB pacTBopuMbiX [IAB. J[BymepHOE COCTOSIHUE BEIIECTBA B IOBEPXHOCTHOM
CJI0€, OPUEHTAllMsl MOJIEKYJI B Pa3pEKEHHBIX U HACBIIICHHBIX CIOSX. YPaBHEHHE COCTOSIHUS MOHOCIIOS
ITAB. Pacuer pa3zmepoB monekyn ITIAB. [loBepxHocTHbIe TuieHKM HepacTBopuMbIX ITAB; nmoBepxHocTHOE
JIaBJICHHE, METOAbl €ro usMepeHus. HM3orepmbl AByXMepHOro naBieHHUs. OCHOBHBIE THIBI IJICHOK:
ra3zoo0pasHble, )KUJAKOPACTAHYTHIC, KUIKHAE U TBEP/bIC. Y CIOBUS MEPEXo/ia MIEHKH OT OJJHOT'O COCTOSIHHUS K
npyromy. Ancop6mus IIAB u3 pacTBOpoB Ha NOBEPXHOCTH TBepAbix Tel. I[IpaBunmo ypaBHUBaHUS
nossipHocTelt PeOuumepa. Momudumupytonme cpoiictBa [1AB: rugpodwmnmzanus u ruapodoOusanus
TBEPAOH MOBEPXHOCTH. YIIPaBJICeHHE CMAaYMBaHHUEM B Ipoleccax (GroTamnuu.

11. BJIBKTPOI[OBerHOCTHLIe ABJICHUSA B JUCIIEPCHBIX CUCTEMAX

HBortnoit snekrpuuecknii  cnmoit  (JIDC). ITlpuumusl oOpaszoBanus J[OC. TepmoamHamudeckoe
paBHOBECHE MOBEPXHOCTH paszfeina (a3 ¢ ydeToM dIeKTpudeckoit sneprun. Mojaemu crpoenus J[9C (Teopun
I'enemronsia, ['yu-Uenmena, Illtepna). M3meHeHue mnoTeHIMasa B 3aBUCUMOCTH OT PACCTOSHUS OT
MOBCPXHOCTU JIA CUJIIBHO U ciado 3apsKCHHBIX HOBerHOCTefI; BJIMAHUC KOHLCHTpALUUW WU 3apsijia NOHOB
ANEKTPOJIUTA. DIEKTPOKMHETUYECKUE SBICHUS: AJIEKTpodope3, 3IEKTPOOCMOC, MOTEHIIMANbl TEUEHUS U
ocemanusi; Teopus ['enbmronabia—CMONTYyXOBCKOTO.  DJIEKTPOKMHETHUECKUH  TMOTEHIMAN, TIpaHula
CKOJIbKEHUSI. MeTobl onpeieieHus JIeKTPOKMHETHYECKOro noTeHnuana. CTpoeHrue MULIEIUTBI  TIPUPOJIBI
OJICKTPOJINTA HAa BCIIMYMHY W 3HAK 3apsAAa KOJUIOMAHBIX YaCTHII. OCHOBBI MOHHOTO O6M€Ha. HI/IOTpOHHI)IC
psaasl. 30n5ekTpudeckoe COCTOSIHUE B ITUCHEPCHBIX CHCTEMax; METOJIbI ONpeNeNeHHUs] N303JIEKTPUIECKON
TOYKH. HpaKTI/ILIeCKI/Ie MPUITOKCHUA DJICKTPOKUHECTUICCKUX SIBJICHUH.

12. JInodoOHbIe cucTEMbI

JlucriepraiiioHHbIE METOJIbI MOJIyUYEHUs] AMCIEPCHBIX CHCTEM (30J€H, dMYIbCUH, MEH, a’dpo30Jeil).
Ponp IIAB B mpoueccax mosydeHus JAucClepcHbIX cucteM. CBs3b paboThl AMCIEPIHPOBAHUS C
MOBEPXHOCTHOW 3Heprueil TBepibix Ten. Mcmonb3oBanue sddexra Pebunaepa st yMeHbIIEHUST paboOThI
Juc-
neprupoBanus. [Iporeccsl aucneprupoBaHus B TNpUpoae M TexHUKe. KoHaeHcalMoHHBIE CIOCOOBI
MOJIY4eHHUsST JTUCTiepcHbIX cucteM. OOpa3oBaHWe 30Jiel B TpoIleccax XUMHUYECKUX peakiid. OCHOBHBIC
METOABl OUYUCTKH 307eil (auanu3 u ynabTpadmibTpanus). Kommomnno-xumudeckue cpoiictBa BMC.
VYHUBEPCATBHOCTE MOJIEKYJIIPHO-KUHETUYECKUX CBOWCTB PAacTBOPOB M JUCIEPCHBIX CUCTEM. Teopus
OpOYHOBCKOTO JBWXKEHUs Mo DiHmTeHy—CMonyxoBckomMy. [Juddy3us B KOIJTOUIHBIX CHUCTEMaX.
VYpasuenue DuHmTeitHa. OCMOTHYECKHE SBJICHHUS B KOJUIOMIHBIX CHUCTEMAax, UX POJb B OHMOJOTHYECKHUX
npoueccax. PaccesHue u monspusanus cBeTa B KOJJIOMJHBIX CHUCTeMax. 3akoH Penes um ycnoBusl ero
npuMeHHUMocTH. MHaukatpucsl cBeropaccesHus. HepeneeBckoe paccesHue. Ilornomenune cBera
HETPOBOSIIMMH U MPOBOIAIIMMHU yacTuiiamu. lIpumenenue 3akona JlamGepra—bepa k MyTHBIM cpenam.
Oxpacka KOJJIOWIHBIX CHUCTEM, OKpallleHHblE KOJUIOMJbl B Hpupoie U TexHuke. Hedenomerpus u
TypOuauMeTpus. YIbTpaMHUKpocKonus. IIpuMeHeHHe 3IIEeKTPOHHONM MHUKPOCKOIHMU K HCCIEA0BAHUIO
KOJUIOMJIHBIX CUCTEM. MeTOoIbI OIpeieeHAs] KOHLEHTPALUU U pa3MEpPOB YacTHULl 30JIEH.

13. CeauMeHTAIMOHHASA YCTOHYNBOCTh

CenumenTanuonHo-aud¢ysnonnoe paBHoBecue. Meron Ileppena ompexaenenus uucia ABOraapo.
CennMeHTAIIMOHHBIN aHaIM3 MOIMIUCHEepCHbIX cucTeM. KoHcranTta cemumentanmu. uddepenumansaas
KpHBasl pacIpeiesieHuss 4acTHL [0 pa3MepaM; HWHTErpaJibHas KpUBas; MOCTPOCHHE UX W3 JAHHBIX IO
KUHETHKE HAKOIUICHUs ocasika. [[ppuMenenue ynpTpalueHTpudyr IUisi U3MEPEHHsI MacChl YIIbT-
paauCIIepCHBIX YacTHIl U MakpomoJieKkyn (Jymanckuii, CBendepr).

14. ArperaTuBHasi yCTOH4YHBOCTh
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Teopust ycroitunBocTr auogoOHBIX 30Jei (Teopus [JIDO). TepmoamHamMuka TOHKHX IJICHOK.
PacknmuuBatoniee nasienue mo Jleparuny. MonekynspHas COCTaBISIONAs PACKIMHUBAIONIETO JAaBICHHS.
Y4er MONIEKYISIpHON NPUPOABl KOHTAKTUPYIOIIMX (a3 a7 TOHKHX IUIGHOK U CEepUyYecKuX YacTHII.
DNeKTpoCcTaTHUeCKass ~ COCTAaBIIONIAsl  PACKIMHUBAIOIIETO  JABICHHS.  3aBUCUMOCTh  JHEPTUH
B3aMMOJICHCTBUS YacTUIl AUCIEPCHONW (a3bl OT paccTOSHUS MEXTy HUMU. CTPYKTYpHO-MEXaHUYECKUN
Oapwep (teopuss PeOunpmepa). Peonorudeckue cBoiicTBa ancopOmMoHHBIX ciioeB [IAB — crabunmmzaTtopoB
KOJUTOMI0B. 3alIUTHBIE KOJIIOUIBL.

15. Koaryasinus 30J1ei 3JIEeKTPOJIUTAMH

[Topor koarynauuu; 3aBUCUMOCTh KPUTHYECKOM KOHIIEHTpPALMU 3JEKTPOJIUTAa OT pa3Mepa U 3apsia
Koarynupymomiero nona (nmpaswio ynsue—I"apau). AHTaroHu3m M CUHEPTrU3M B JEHCTBUU SJIEKTPOJIUTOB
Ha Tpoliecc koaryisiuu. Koarymsius cuipHO U ¢1a00 3apsKeHHBIX 301eH (KOHIIEHTpaIlOHHAS U
HelTpanu3anuonnas koarysius ). O6ocHoBanue npasuia Llynsue—I"apau B reopuu 1JIDO.

OnoKynsus, TeTepOKoaryIalus, aaaryisaus (onpeaenenus, npumepsl). Kunetnka koarymsuuu. Teopus
owicTpoit koarymsinuu (CMomyxoBckuii). OCHOBHBIE TMOJOKEHUS TEOpUM MeIeHHOW koarynsuuu (Dykc).
ObpaTtumocTs mporiecca Koaryasiuu. [lentuzanms.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'UH

B cootBercTBUU ¢ paboueit mporpaMMoii ¥ TeMaTUYECKUM TUIAHOM M3YYeHUE TUCITUTLIMHBI POXOAUT
B BHJEC AayJUTOPHOW M CaMOCTOSITENIbHON pabOThl CTYACHTOB. Y4YeOHBII Mpolecc B ayJuTOPUHU
OCYIIECTBIISIETCS B (POpMeE JIEKIIMOHHBIX U JIaOOpaTOPHBIX 3aHATUH. [IperycMOTpeHbl IeKIMK -BU3yalu3alun
C TMpOoOJIEMHBIM H3JIO)KEHHEM OCHOBHBIX TEM Kypca, KOTOpBIE BXOAAT B pabodyl0 HporpaMmy
(npencrasnensl B Tabnuie «CoaepikaHue TUCHUILTUHBD). PexoMenayemble 00pa3oBaTelibHbIe TEXHOIOTHH:
pPEUTHHrOBasi TEXHOJOTHUS, TEXHOJOTHS WHTETPATUBHOTO, MPOOJIEMHOr0, MHHOBAIIMOHHOTO, JHYHOCTHO-

OpUEHTUPOBAHHOTO, UM DEPEHIIMPOBAHHOTO,  WHAMBUAYAIbHOTO,  pa3BUBAIOLIETO0  OOy4yeHUs U

I'YMaHHCTHYECKOTO oOpa3oBanus. lIpemycMarpuBaeTcsi YTEHHE 4YACTH JICKIMHA C HCHOJIb30BAHHUEM

MYJBTUMEAUNHBIX CPEACTB O0YUEHUSI.

7. MIEPEYEHDb YYEBHO-METOJIWYECKOI'O OBECHEYEHMA JJIsI CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIIUXCA 110 JUCIUIIVIMHE (MOAY JIIO)

7.1. [lepeueHb-yuyeOHO-METOANUECKOT0 00ecTIedeH sl Isl 00y4aroIuXcsl 0 AUCIUITIINHE:

1. benuk B.B. ®usnueckas n komnougdas xumust/B.B. benmuk, K. .M. Kuenckas. — M.: Axagemus, 2005.
— 288 c.

2. 'enmepman M.H. Kommonnnas xumus/M.U. I'ensdman, O.B. Kosanesckas, B.IT. FOctparos. —
Cu6.:J1ans, 2005. — 336¢.

3. 3umoH A.Jl. Kommougnas xumus/A.Jl. 3umon. — M.: AT'AP, 2005. - 320c.
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7.2. YkazaHus A 00y4Jaronuxcs 0 OCBOCHHIO TUCITUTUTHHBI

Tadauna 7.1.
CoaepixaHue caMOCTOATEIBLHOI PadoThl 00yYaIOIINXCS
Homep Temvi/sonpocol, evinocumvle na camocmoamenvhoe | Kon-60 Dopmbt
pazoena usyuenue uacoe paoomut
(mempt)

1. |MoBepxHocTHEIE — siBIeHMS B JHCIEPCHBIX 4 co0eceqi0BaHuE,
cHCTEMAX TECTOBBIN
[ToBepxHOcTHO-akTHBHBIE  BemiectBa  (I[TAB). KOHTPOJIb
Crnoenue 1TAR
YpaBHECHHE I'u66ca. [ToBepxHOCTHAS 6 cobecenoBanue,

2.  |aKTUBHOCTb. TECTOBBIN

KOHTPOJIb

3 M30TepmMa MOBEPXHOCTHOTO HATSKEHUS. 4 CobecenoBanne,
" |OmnpeneneHue MOBEPXHOCTHOTO HATSKEHUS IO TECTOBBII
Metony PeGunnepa. KOHTPOJIb
4. |Ypasuenue Jlenrmropa u ®pelinammxa. 4 CobecenoBanue,
N3orepma anacopbuuu. CtpykTypooOpa3oBaHHeE. TECTOBBIN
KOHTPOJIb

Peosnornueckue u CTpyKTYpHO-MEXaHHUUECKUE CBOMCTBA 4 cobecenoBaHue,
>. TUCTIEPCHBIX CUCTEM. TECTOBBIN
KOHTPOJIb

6.  |CTpykTypHO-MexaHHUECKHE CBOMCTBA HEPTAHBIX 5 cobecetoBaHume,
JUCIICPCHBIX CUCTEM TECTOBBIN

KOHTpPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnuie 6onpocel 0ns cobecedosanus

Bapuanm 1
1. JIBOITHOM 2JIEKTPUUCCKUNA CIION M SJICKTPOKUHETUYECKHE sIBJICHUS. [IoBEpXHOCTHAS SHEPTHS U 3apsi/l
noBepxHoctu. Ctpoenue JIIC. Ypasuenue Hepucra.
2. Mepa nucnepcHOCTH. [ eTepOreHHOCTh KOJIJIOWIHBIX CHCTEM.
3. 301 HOIKMCTOrO cepebpa MOIY4eH B pesylbTarTe MOCTENeHHOro nobasienns k 20cm® 0,01H pactBopa
woxucroro kamust Sem” 0,2%-Horo pacTBopa a30THOKHCIOro cepedpa. Hammcate dopmyny Mumemib
MOJYYHMBILIETOCS 30J51 M ONPEACTUTb HANpaBlICHUE MABIDKECHHS YaCTUI[ €ro B JIIEKTPUYECKOM IIOJIE.
[T1oTHOCTH pacTBOpa a30THOKKCIIOTO cepedpa MPUHSATH PABHOW SAMHUIIE.
4. Kaxkoit o6sem 0,005 H pacTBOpa a30THOKHCIIOTO cepedpa Haao MPHOABUTH K 20cm® 0,015H pacTtBopa
MOJUCTOTO KaJiusl, 4TOOBI TOJYYHUTh TOJIOKUTEIBHBIA 307b HMOIUCTOTO cepebpa? Hamucate dopmyy
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MUIIEIUIBI.
Bapuanm 2

1. Tlpeamer xommonaHoW xuMuu. OCHOBHBIE CBOMCTBA KOJUIOMAHBIX PacTBOPOB. [IOHATHE O KOJIIOUIHBIX
CHUCTEMAX.
2. JlowiHoW  onextpuueckmii  ciioii.  Teopust  IlltepHa. DIEKTPOKHMHETWYCCKUU  MOTCHIIHAI.
N3035ekTpuueckas ToukKa.
3. 30016 THIPATA OKUCH XKelle3a MOJIYUHIIH B pe3yiibTaTe q00aBiIeHus K 85 em® Kkumsueit JTHUCTUUTMPOBAHHOMN
Boxbl 15 em® 2% -Horo pacTBOpa XJIOPUCTOTO keje3a. [Ipu 3ToM XJIOpHOE JKene30 YaCTUYHO MOABEPIVIOCH
TUIPOJIU3Y
FeCls + 3H,0 = Fe(OH); + 3HCI
Hamucats popmyny munenisl 305 Fe(OH); yuuthiBas, 4To mpu oOpa30BaHHM YACTHI[ THApATa
OKIICH Kelle3a B PacTBOpe MPHCYTCTBOBAIH cleaylomue nonsl: FeO*, H, CI'.

4. CBexeoCaXXJACHHbIN 0CaOK TMAPOOKHCHU ANIOMUHHUSA 00pabaThiBaeTCs HE3HAUYUTENBHBIM KOJIMYECTBOM
COJISTHOM KHCJIOTBI, HEJOCTaTOYHBIM [JIsl TOJIHOTO pacTBOpeHus ocanka. Ilpum sTom obOpasyercs 3076
Al(OH)3. Hanmcats (opmyay MHIEUTBI THAPOOKCHIA ATIOMHHHUSA, €CIIM M3BECTHO, YTO B DJIEKTPHUCCKOM
T10JI€ YAaCTHULIbI TUpaTa OKUCH AJIIOMUHUS TIEPEMENIAIOTCS K KaTOIYy.

Bapuanm 3
1. MonexkynsipHO-KHHETUYECKHE CBOMCTBA KOJJIOUIHBIX CHCTeM. bpoyHOBckoe aBmxenue. CpeHuid CABUT
YaCTHII.
2. XapakrepucTuka aucnepcHoil ¢a3pl. YncneHHas, oObeMHass ¥ MaccoBas KOHIICHTpAIUsl TUCIIEPCHOM
¢da3zsl.
3. 307b  cephl ObLT MONTyYeH MyTeM JOO0aBICHHS 5 MJI pacTBOpa CEPHI B CIIUPTE K 10cm® JACTUJUTMPOBAHHOMN
BOjbI. KaknM MeTO/I0M TOJTydeH JaHHBIN 307167 UeM 00BICHSAETCS, YTO B MPOXOIAIIEM CBETE 30JIb 00J1a1aeT
KpacHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAKEHHOM —TOJIyObIM?
4. OOwscHHTE, TOYeMy TpH B30anThiBAaHWM O€H30JIa B BOJEe HaOMIOmaeTcst OBICTpOE paccianBaHUE
KHUJIKOCTEH, a MpH B30ANTHIBAHUM YKAa3aHHBIX JKUAKOCTEH B MPHUCYTCTBUU MbLIa MOJYYaeTCs YCTOMUMBAs
smynbensi. Kakyio pons urpaetr monekynbl mbuia (Ci17H3sCOONa)? Jlate cxemy KamenbKd SMYJIbCHU
Oensoina B Bojie. KakuM METOIOM MOTydeHa IMYITbCHS?

Bapuanm 4

1. TloBepxHocTHBIC sBieHUs. I[loBepxHOCTHOEe HaTshkeHHe. KpaeBoit yrom cmauuBanus. Teriora
cMauuBaHus. KanwnisipHoe MOHATHE U OMYCKAHHE YKHUIKOCTH.
2. CTpoeHue MHLEIT 30J1€H.
3. Kakne oobembr 0,029%- noro pactBopa NaCl u 0,001 AgNO3 Hamo cmemaTth, YTOOBI MOJTYYHUTH
HE3apsDKEHHBIC YaCTHIIBI 30111 XJIOPUCTOTO cepebpa? ILmoTHOCTH pacTBOpa XJIOPUCTOTO HATPHUS PaBHA
EIUHUIIE.

4. 3011 ABYOKHCH 0JI0Ba 00pa30BaJICs B pe3yJIbTaTe NEHCTBHS HEOOIBIIOTO KOJINYECTBA CONSTHON KHCIOTHI

Ha cTaHHAT Kanus. HamucaTs GopMyTy MUIICIUITBI 30J151.

Ilpumepnt 3a0anuit KOHMPONLHBIX padom

Konumponwvuaa paooma 1
1. 3o noaucTOro cepedpa NMoMydeH B pe3yabTaTe MOCTENEHHOTO T0OaBIEHUS K 20cm® 0,01H pacTtBopa
woxucroro kamust Sem” 0,2%-Horo pacTBopa a30THOKHCIOro cepebpa. Hammcate dopmyny Mumemis
MOJIYYUBIIIETOCS 30JI1 W OMNPENeINTh HANpaBlIEHUE BIDKEHUS YACTHUI[ €ro B JJIEKTPUYECKOM TIOJE.
[TroTHOCTH pacTBOpa a30THOKKCIIOTO cepedpa MPUHSTH PABHOM eMHHIIE.
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2. Kaxkoit o6vem 0,005 H pacTBOopa a30THOKHUCIIOTO cepedpa Haao MpubOaBUTh K 20cm® 0,015H pactBopa
HMOJIUCTOTO Kayinsl, YTOOBI IMOJYYUTh TOJOKUTEIBHBIN 307 HOAWCTOTO cepedpa? Hammcats dopmyny
MULIEILIBI. Omeem: ceviue 60c’.

3. 3omp THApaTa OKHCH JKeje3a TMONYYHiId B pe3yiabTaTe JJo0aBieHHs K 85 cM®  kumsimeit
JUCTHUILIUPOBAHHOM BOJBI 15 cM® 2% -HOrO pacTBOpa XJIOPUCTOro jkeje3a. IIpu 3TOM XJIOpHOE Kele30
JaCTHYHO MOJIBEPIIIOCH THIAPOITH3Y

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

Hanncats ¢popmyny mutiesist 305151 Fe(OH)3 yuuTsiBas, 4to npu 00pa3oBaHUU YaCTHUI[ THIPATa OKUCH

JKese3a B pacTBOPE MPUCYTCTBOBAIH CIEAYIOUINE HOHBI: FeO*, H", CI".

4, CBeXeOoCaKJCHHbIM 0CaJOK THAPOOKUCH aAIIOMHUHHUS 00paOaThIBaeTCsl HE3HAYUTEIbHBIM
KOJIMYECTBOM COJISTHOW KHCIIOTBI, HEIOCTAaTOYHBIM IS IOJIHOTO pacTBOpeHus ocaaka. [Ipu 3tom
obpazyercs 301 Al(OH)3. Hanmcats opmyiny MUIEIUTBI THIPOOKCHIA AIFOMHHUS, €CJIM M3BECTHO, YTO B
AIEKTPUYECKOM I10JI€ YaCTULIbI THAPATA OKHCH aTIOMUHUS TIEPEMELIAIOTCS K KaTOy.

Konmponvnaa paboma 2
1. 3omb cepbl ObUT MOMYyYeH IMyTeM JO00aBIeHHS 5 MIJ pacTBOpa Cepbl B CHUPTE K 10cm®
JTHUCTAJUTMPOBAHHOM BOJIbI. KakuM MeTO0M TMONTy4eH JaHHBIN 307167 YeM 0OBSICHSETCS, YTO B MPOXOAIIEM
CBETE 30JIb 00J1a/1a€T KPACHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAKEHHOM —TOIyOBIM?

2. O0bsacHUTE, TOYeMy MpU B30aNThIBAaHUU O€H30J7a B BOJEe HaOmOJaeTcss OBICTPOE paccianBaHHE
KHUJIKOCTEH, a MPpU B30AITHIBAHUM YKa3aHHBIX JKUIAKOCTEH B MPUCYTCTBUU MBUIA TOJydaeTCs YCTOWYIHBAS
smynbcus. Kakyto ponb urpaer monekynsl Mbuta (Ci7H3sCOONa)? [laTh cxemy KamenbKd SMYIbCUU
OcH3oJ1a B BoJie. KakuM MeTOIOM MOTydeHa IMYIThCHS?

3. Kaxkue o6bembr 0,029%- noro pactBopa NaCl u 0,0011 AQNO3 Hago cMmeniath, 9To0bI MOJYIUTh
HEe3apsHKEHHBIE YaCTHIIBI 30151 XJIopucToro cepedpa? IIMOTHOCTH pacTBOpa XJOPUCTOTO HATPUS paBHA
eIMHUIIE.

Omeem: 4,96 pactBopa AgNO3 0,0011 u lem® NaCl 0,029%.

4. 301 NBYOKHCH OJIOBa 00pa3oBalicsi B pe3ysbTaTe JCUCTBUS HEOOJIBIIOTO KOJUYECTBA COJSTHOU

KHCIIOTHI Ha CTaHHAT Kanus. Hammcats popmyimy MUTIEIITBI 300181

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

Kpumepuu oyenku omeema cmyoenma npu 6b1nojaHeHuU KOHMPOIbHOU padomul

Ouenka TpeOoBanus K 3HAHUAM

OTIIMYHO IPUBEIEHbl  TIOJHBIE  IPaBWIbHBIE  PELIEHUS, OTBETbl I'PAMOTHO
apryMEeHTUPOBaHbI

XOPOIIO JIOTYILIEHbl HE3HAYMTENbHbIE MOTPEUIHOCTH MpPHU OTBETaX Ha BOMPOCHI,

apryMeHTanus Obula He MOJHOU

YIOBJIETBOPUTEIBHO | B OTBETaX Ha HEKOTOPHIE BOIPOCHI JOMYIIEHbl TI'pyOble OIMMOKH, YacTh
BBIBOJIOB HE ApI'yMEHTUPOBAHA UJIU apr'yMEHTUPOBAHA HENPABUIIBHO

HCYAOBJICTBOPUTCIIBHO oTtBeThl Ha 50 u Gonee % BOIIPOCOB OI_HI/I60‘-IHLI, OOJIBIIIMHCTBO BBIBOJOB
HC apryMCHTHPOBAHBI UJIM apT'YMCHTUPOBAHBI HCIIPABUJIBHO
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Ilpumepnvie mecmoegwie 3a0anusn no Kypcy «Konnouonasa xumusy»

Tect 1

1.K AUCIICPCHBIM CUCTCMaM THIIA a3PO30JIM OTHOCUTCA:

a) MalloHe3 U NeHa
0) renb U 30J1b

B) IbIM U TYMaH

') MOJIOKO M CMETaHa

2.YacTuniamu, BBI3BIBAIONIMMHU  KOATYJISIMIO 3075, TIOJYYEHHOTO THIPOJIM30M XJIOpUAa JKene3a
(1), sBnstroTCSI:

a) KaTUOHBI

0) AaHHOHBI

B) KaTUOH-PAIUKAJIbI

') HEUTpaJIbHbBIC MOJICKYITBI

3.IMoTrenuanonpeaesiOniM HOHOM B CHCTEME, oOpasyrolieiics coracHo ypaBHennto HySO,4(136.) + BaCl,
— BaSO, + 2HCI saBisrores :

a) Ba®*
6) CI
B) H'
r) SO~

4. [lepemeriieHre TUCIIEPCHOM CPelbl OTHOCUTEIILHO HETIOBHXKHOW JTUCTIEPCHOM
(a3bl K JIEKTPO.TY, TIOJT ACHCTBIEM BHEIIHEH Pa3HOCTHU MOTSHIINAIOB HA3bIBACTCS:

a) nuddysueit

0) BPIEKTPOIU30M

B) 3JICKTPOIUCCOLIUAIIHCH

r) 3JIEKTPOOCMOCOM

5.Konnounnas yactuna (rpanyiia),00pa3yromniascsi COTJIaCHO YPaBHEHHUIO PEaKINU
K,SiO3 + HySO4(136.) =H,SiO3+ K,SO4 umeeT 3apsin:

a) BBICOKHMH OTpULIATEIbHBII

0) YaCTMYHO OTPULIATENLHBIN

B) MOJIOKUTEIbHBIN

I') HYJIEBOM

6.9(1)(IJCKTI/IBHBIMI/I CTa6I/IJII/ISaTOpaMI/I AUCTICPCHBIX CUCTCM SBJIAIOTCA:

a) ITAB

0) MHUHEpaJIbHBIE KUCIOTHI

B) HEOPTraHUYECKHUE COIU

I') HEOPTaHHYECKUE OCHOBAHMS
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7. Won wHaxonmsmerocss B H30BITKE BeEIIECTBa, OOJAMAIONIUK CPOACTBOM K SAPY MHULEUIBI |
a7IcCOpOUPYIOLIUNCSA HAa €T0 TOBEPXHOCTH, HAa3bIBACTCSI:

a) KOaryJupyromimm

0) IUCTIEpPCUOHHBIM

B) SIICPHBIM

r) MOTeHUHAJIONpeae I IOIIUM

8. HaI/I60Hee 9(1)(1)CKTI/IBHBIM KOaryJmmpyromuMm 3SJICKTPOJIIUTOM IJid 30JId, IHOJIYUYCHHOI'O B PE3YJbTAaTC
peaknuu 2H3AsO; + 3H28(I/I36) = As,S3 +6H,0,
ABIIACTCA

a) AlCl;
6) CaCl,
B) KCI

r) KsPO,

9. Anapom muIenIBl, 00pa3yroIIeics MpU B3auMojaeHCcTBUU pacTBopa xjopuaa menu (ll) ¢ u3bbITKOM
cynabbuaa Kanus, IBISETC:

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

F) KZS

10. MeTtozs! mosTydyeHus: AUCIEPCHBIX CUCTEM, OCHOBaHHbIE Ha 00BEAMHEHUH 00JIee MEJIKMX YacTull B OoJiee
KpYITHbIE, Ha3bIBAIOTCS:

a) JUCIEPrUpOBaHUEM
0) KOHJICHCAIITMOHHBIMU
B) THUJIPOIUHAMUYECCKIUMHU
T') MeNTU3AIMOHHBIMH
Tect 2

1.K JAUCIICPCHBIM CUCTCMaM THUIIA I'Aa30BbIC OMYJIbCHU, IICHBI OTHOCUTCA:

a) Ta3upOBaHHAs BOJA U NICHA
0) Teib H 30J1b

B) JBIM U TyMaH

I') MOJIOKO U CMETaHa

2.YacTunamMu, BBI3BIBAIONIMMH KOATYIIAIMIO 30J5, IIOJIYYEHHOTO THIPOJU30M XJIOPHIA alFOMHHUS
(1), sBastrOTCSI:

a) KaTHUOHBI

0) aHUOHBI

B) KAaTHOH-PaTUKAIIBI

r') HEHTpaIbHBIC MOJIEKYJIIbI
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3.IloTenmanonpeaensOmMM HOHOM B cUcTeMme, oOpa3syromeiics cormacHo ypaBHeHHIO KoCrO4(m36.) +
BaCl, — BaCrO, + 2KCI aBisrorcs:

a) Ba*
6) CI
B) K

r) CrO42'

4.CaMOHpOHBBOHLHBﬁinOHGCC]ﬂﬂpaBHHBaHHﬂ KOHOCHTpAUK MOJICKYJI, HOHOB WJIM KOJUIOMJHBIX YaCTHUI]
1o BJIMAHUEM HUX TCIIJIOBOI'O ABHMXKXCHMA HA3BIBACTCA:

a) nuddysueit

0) PIEKTPOIU30M

B) JIEKTPOUCCOIMALINEH
T') 3JIEKTPOOCMOCOM

5.Komnounnas yactuiia (rpanynia), 00pa3yromascsi COrJIaCHO YPaBHEHUIO PEaKINU
CaCl; + HySO4(n36.) =CaS0O,4+ 2HCI umeer 3apsin:

a) OTpHULIATENIbHBIN

0) 4acTUYHO OTPHUIATEIbHBIN
B) MOJIO>KUTENIbHBIN

I') HyJeBOU

6.9 deKTUBHBIMH CTaOMIN3aTOPaAMH JUCIIEPCHBIX CUCTEM SIBIISIOTCS:

a) I1AB

0) MHMHEpaIbHBIE KUCIOTHI

B) HEOPTaHUYECKHE COTH

I') HEOpraHMYECKHUE OCHOBAHUS

7. VoH 3apsi, KOTOPOrO COBMAJaeT IO 3HAKY C 3apsAoM IMPOTHMBOMOHA MHLEIIBI JHO(OOHOIrO 307,
Ha3bIBAETCS:

a) KOaryJIupyromm

0) AUCTIEPCUOHHBIM

B) SIICPHBIM

I') MOTEHIUAJIONPEICISIONUM

8. HaumbGonee 3¢ (heKTHBHBIM KOAryJIHPYIOIIUM JJICKTPOJMTOM MJI 3075, TMOJYyYEeHHOrO0 B pE3yJbTaTe
peaxunn 2NaySiOsyss) + 2HCI = HpSi05 +2NaCl,

SABIIACTCA :

a) Fe**
6) zZn*'
B) K

r) Cu*
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9. SAnpom munemisl, oOpasyromencs Mpyu B3auMOACHCTBUN pacTBopa xjiopuaa sxkeneza (III) ¢ m30ObITKOM
pOIaHKIA KaJIUsl, SIBJISIETCS:

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

10. MeTtoabl MOJIYUYCHUA JUCIICPCHBIX CUCTECM, OCHOBAHHBIC Ha I[pO6J'IeHI/II/I KPYIIHBIX KYCKOB HO arperaroB
KOJUIOWAHBIX pasMEpOB, HA3bIBAKOTCA:

a) AUCIeprauuoHHbIE
0) KOHJICHCAIIMOHHBIMHU
B) THJIPOJUHAMUYCCKHMH
I') MeNTU3aIMOHHBIMH

Tect 3
1.K nucnepcHbIM cUCTEMaM THUIIA JTUO30JId OTHOCUTCS:

a) 1Mo(oOHbIE KOIJIOUIHBIE PACTBOPEI
0) TymaH u obiaka

B) CYCIEH3UU

I') MOJIOKO U CMEeTaHa

2.YacTuiamMu, BBI3BIBAIONIMMHE KOATYJISIIIAIO 301, moaydeHHoro nanHHoi peaknueii FeCla+ (NH,),S(u36.) =
Fe,S3 + 6NH,CI aBnsrorces:

a) KaTHOHBI

0) aHUOHBI

B) KaTHOH-PaJNKaJIbI

') HEUTpaJbHBIE MOJIEKYIIBI

3.KoaryaupymoomumM HOHOM B CHCTEMe, obOpasyrorieiics coriaacHo ypaBHeHHIO HySO4(u36.) + BaCl, —
BaSO, + 2HCI, aBisrorcs:

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

4. SIBneHuwe mepeHOCa YACTHIl, AUCIEPCHOW (a3bl IMOJ JCHCTBHEM BHEIIHETO HICKTPHUUYECKOTO IO,
Ha3bIBACTCS:

a) muddysueit

0) snexTpodopes

B) JIEKTPOIUCCOIHAIEH

I') 2JIEKTPOOCMOCOM

S.MI/IIICJ'IJ'Ia, Haxo4Amurecsa B U303JICKTPUICCKOM COCTOAHUN UMCCT 3apsi:
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a) BBICOKHMH OTpHIATSIIHHBIN
0) 4aCTUYHO OTPHULIATEIHbHBIN
B) TIOJIO>KUTENIbHBII

I') HyJIEBOI

6HpI/I PACTBOPCHUU B BOAC IMOBCPXHOCTHO-AKTUBHOI'O BCIICCTBA, BCJIMYMHA TIOBECPXHOCTHOT'O HATAKCHUSA:

a) YBEITMYMBACTCSA
0) cHavana yBeJIMYMBAETCs, 3aTEM YMEHBIIIACTCS
B) HE U3MEHSETCS
I) yMeHbIIAETCS

7. HWoubl, ajacopOuWpyrolmyecs HAa KPHUCTALIMYECKOW TOBEPXHOCTH M CIOCOOHBIC JIOCTPaMBATh
KPUCTAIUINYECKYIO PELIETKY, U TAI0T TPYAHOPACTBOPUMOE COENUHEHNE C MOHAMMU, Ha3bIBAIOT IIPABUJIOM:

a) llynbue — lapau B) CMOITyXOBCKOTO

0) [lanera — ®asiHca r) Tpayo6e
8. Hammncatp hopMynny MUIIEIIIBI 301 KapOoHaTa Oapusi, CTAOMIM3UPOBAHHOTO XJIOPHUIOM Oapusi:

BaCls,.6. + Na,CO3 = 2NaCl + BaCOs3 5o

Ba*" + 2CI + 2Na" + COs” = 2Na" + 2CI" + BaCO;3

Ba*" + COs* = BaCOs

{m[BaCO;]nBa®*2(n-x)CI'}***2xCl'.x. MuIeIIasapsikeHa “+ 3HaquT OHa OyJIeT ABUraThes K KaToay(-)

9. MecTo pa3pbiBa Ipy NEpPEeMELICHUHN TBEPAON U KUIKOHN (a3 OTHOCUTENBHO JIPYT JIpyra Ha3bIBAeTCS:

a) aJICOPOIIMOHHBIM CIIOEM
0) TIOCKOCTBIO CKOJIBKEHUS
B) mudPy3HBIM cl10EM

I') FpaHyJou

10. DneKTpOKMHETUYECKHI MOTEHIMAI Ha MIJIOCKOCTU CKOJIBKEHUS, Ha3bIBAETCSA:

a) TepMOI[I/IHaMI/I‘-IeCKI/IM IIOTCHIINAJIOM
0) MoTeHIIaJ OCeIaHUs

B) 13€Ta-NMOTEHIHAJIOM

I') MOTEHIIUAT TCYCHUS

Tect 4
DJIeKTPONPOBOIHbIE CBOIICTBA JUCIEPCHBIX CHCTEM

1. 3o Agl nonyuen szanmoneiictuem AgNO3 u Kl pu n3onitke K.
Kaxkoit non Oyznet nmoTeHIuaaoonpeaesiFoIum ?

1) Ag+; 2) I';3) K" ; 4) NO¥.

2. KaxoBbl BO3MOHBIE IPUYMHBI BO3HUKHOBEHMs J[DC Ha MOBEPXHOCTH YACTHUIL THAPO30JIs KPEMHE3EMA B
BozE?

1) axcopOuus HOHOB CTAOWIN3ATOPA;

2) MOHM3ALKS TOBEPXHOCTHOTO CIIOS;
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3) mocTpanBaHMe KPUCTAIIMYECKOH pelleTKH MOHAMM U3 PACTBOPA.

3. Ilpu momydeHunm SMyJibCMH THHa "Macio B BoAe" B KadecTBe CTaOMIM3aTOPOB HCIOJB30BAHBI
TUAPOXJIOPHUA AoJAeMIaMMOHMS . KakoB 3HaK 3apsiia Kanenib?
1) nonokuTeNbHBIN; 2) OTPULIATEIbHBIN; 3) HET 3apsaa.

4. K xakoMy 2J1eKTpoy OyayT IIEPEMEIATLCS MAKPOMOJIEKYIBI O€JIKa B KUCIION cpene?
1) k kaTony; 2) k aHoy; 3) He OyAyT nepeMeaThCes.

5. T'uaposons cynepuaa memmbgka (I11) momyden mpomyckaHueM U30BITKAa CEPOBOAOPOA YEPE3 PACTBOP
MBIIIBSIKOBUCTON KUCIIOTHI:
2 H,AsOsz + 3 HoS = As,S3 + 6 H,O
3apsia yactur OyaeT
A) TTOJIOXKUTENBHBIN (BCIIEICTBUE aICOPOIIMHA HOHOB H+);
b) orpuniatensHbIil (BeaeacTsue aacopbiuu nonos H S7);
B) sapsan orcyrcrpyer

7. Tuxposons xiopuaa xenesa (II1) nonyuen rugponnzom FeClsnpu kunsuenun pacteopa:
FeCl; + 3 H,O = Fe(OH);| + 3 HCI
B pesynbraTe oOpa3yeTcs MHIEIUIA, CTPOSHUE KOTOPOH MOXHO Bbipa3uth hopmynoi {m[Fe(OH);] nFeO+
(n-x)CI'} xCI’
VYKa)kUTE COCTABIISIONINE YACTH MHIICIUIBL:

1) sapo mMunens!

2) NOTEeHIMAJIONPE/ENAIONIIE HOHBI

3) NpPOTHBOMOHBI OT YACTHIIBI 10 IPAHUIIBI CKOJIBKEHHSI

4) nporusouonsl gupdysHoit yactu JIC.
a) m[Fe(OH)3];6) xCI’; B) (n-X)ClT) nFeO*

8. I'uapo30s1b noauIa cepedpa MoTyueH Mo PeaKIUm:
AgNO;+ KI = Agl + KNO3 B mpucyrctBuu n36sitka AgNO;3. dopmyrna MULIETBI 30715
UMEET BH/I:
1) {m[Agl] nAg+(n - X)NOs"} xNOs"
2) {m[Agl] nI" (n - x)K+} xK+
3)  {m[Agl] n NOs"(n - X)Ag+ }XAg+ YkakuTe IpaBHIbHBINA OTBET.
4
9. Uro Ha)SBIBaIOT TPaHHIECH CKOJIBKCHHUS TPH ICKTPOKHHETHICCKUX SBICHUSIX ?
1) rpanuiy Mexay aacopOLHOHHBIM U AU((HY3HOHHBIM CIOSIMU IIPOTH- BOUOHOB;
2) rpaHuILy, O KOTOPOii MpoxoauT paspbis JIDC IpH TEMIOBOM JBUKEHUHN YaCTHIL;
3) rpanuiy, 110 KOTOpoii TpoxoauT paszpsiB JADC IpU HATOKEHMH BHEIIHETO 3JIEKTPUIECKOTO HOJIS;
4) rpanuny paszuena das.

10. Yro Takoe 1) anexrpodopes;2) 3IeKTPoocMoc;
3) noTteHUMaN CEAUMEHTALMN; 4) TOTEHIIMAI TEUEHUs ?

a) TEUCHHE KUJKOCTU B KAMWLISIPE MO/ ACHCTBUEM 3JIEKTPUUYECKOTO OJIS;

0) BosaukHoBeHHe DJIC mpu ocelaHuy YacTHII;

B) JIBH)KCHHE YACTHII AUCTIEPCHOM (ha3bl MO ACUCTBUEM SJIEKTPHUUECKOTO OIS

r) Bo3HUKHOBeHHE DJIC mpH TEUSHUH KUIKOCTH Yepe3 KaUUIIPHO- TTOPUCTOE TEIO.
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Tecr 5
Cmpoenue /I3C

1.Kak pacrnionaratotcsi B mpoCTpaHCTBE MPOTUBOUOHKI 1T0 Teopuu IlItepHa?

1) paccesHBI B MPOCTPAHCTBE HA HEKOTOPOM DACCTOSIHMHM OT TpaHHIBI pasiena (as, obpasys
a1 Qy3HBIN CIIOH;
2) pacrono:keHsl BOIM3H FPaHULbI pasziena (a3, 00pasys IIOCKUI KOHIEHCaTOp;

3) "acTh MPOTMBOMOHOB HAXOAUTCA BOJIM3M IPaHUIBI pasziena (a3, 00pasys aacopOLMOHHbIN CIIOH,
9acTh paccestHa B MPOCTPaHCTBE, 00pasyst nudy3HbIH CII0i MPOTUBONOHOB.

2.Yemy paBHa 3 peKTHBHAS TOMIKHA TUPHY3HOHHOTO CIIOS?

1.paccrostHrIO, HA KOTOPOM MOTeHIMAT AU PY3NOHHOTO CII0SI CHIKACTCS 110 HYIIS,
2.PaccTosiHuio, Ha KOTOPOM MOTeHIUaN JU(GY3UOHHOTO CIIOSl CHIKAETCS B € pas;
3.PaccTostHuto, Ha KOTOPOM MOTEHIHAT TU()PY3HOHHOTO CIIOST CHUKAETCS B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTEHIHAN AU(HY3HOHHOTO CIIOSI OCTAETCS ITOCTOSTHHBIM.

3.Kakoii moTeHIMal Ha3bIBAIOT 3JIEKTPOKUHETUUECKUM ?
1) norenuman Ha rpanuie pasaena ¢as;
2) NOTeHIHal Ha TPaHUIE CKONbKCHHS;
3) noreHman Ha rpaHuUIE aACOPOIMOHHOTO U AU((y3HOHHOTO CIIOEB;
4) norenuman JDC Ha paccTOSHUU OT TPaHUIBI pasfena (a3, paBHOM >(P(EKTUBHON TOJIIMHE
muddysnoit wactu JI9C.
4. Kakoil W3 TepeYnCIICHHBIX HMOHOB 00JajaeT HauOoJbiiel crmocoOHOoCThI0 cxmMath JIOC B 3011€
cynbduna cypsmbl (I1T) Sb,Ss, cTabMIM30BaHHOM HUTPATOM CYPbMBI?
1) Ca*"; 2) CI'; 3) SO4** ; 4) Na".
5.ITouemy npH BO3pacTaHuM pajnyca HOHOB, UMEIOIINX OJMHAKOBBIN 3apsf, ycuiauBaercs cxatue 12C?
1.m3-3a yMEHBIIICHHS THIPATAIIUN HOHOB;
2.13-3a BO3pacTaHUs AUIOJILHOTO MOMEHTA HOHA;
3.13-3a yBeIMUYEHUS a1cOpOLIMU HOHA;
4.13-3a yBEIMUYEHHSI KPUCTAJUIOXUMHUUECKOTO pajinyca HOHa
6.1Ipu kakux yciaoBusx Bo3MoxkHa cTpyktypa JI9C mo ['enmpMromnbiry?
5) npu BBICOKO# KOHIEHTpay HHAN(GPEPEHTHOTO IEKTPOIIHTA,;
6) 6e3 106aBOK 2NIEKTPONIHTA;
7) He BO3MOXHA, HU MIPH KAKHX YCIOBHSIX
7.B uem coctoat Henoctatku Teopun nudp¢ysnoro JIC I'yu-Uenmena ?
A) He yuuTbIBaeT BAUAHHUE 3aps1a HPOTUBOUOHOB MHAU((PEPEHTHBIX 371eKTPpouToB Ha JIDC;
b) He MoxeT OOBACHUTH pa3IU4YHOE BIMSHUE HA HIIEKTPOKMHETHUYECKUI IOTEHLHAl HOHOB
OJTMHAKOBOTO 3apsi/a, pa3InIaroNIiXcs 10 pa3Mepy;
B) He o6wsacHseT sBneHME NEepe3apsaaKy 3071€H
Bri6epute npaBuibHbli o1BeT:1) Au b; 2) AuB; 3) bu B.

8.  l.Ilorenmman rpaHuIbl pa3aena ¢as - 37O ...
2.ITotenuman nuddy3HOro cios - 37O ...
3.91eKTPOKUHETUIECKUMA MOTEHITUAT - 3TO ...
4.V3031eKTpUyecKas ToUKa - 370 ...
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A)noTeHIMa, BO3HUKAIOIINK Ha TPAHUIIE CKOTBKCHHS;

b) noreHiman, BOZHUKAOIMINN Ha TPAHUIIE TUCTIEPCHOHN ()a3bl U AUCTIEPCUOHHOM CpPEIbL;
B)noreniuan, BO3HUKAIONIMI Ha TPAaHUIIE aCOPOIIMOHHOTO U TU(PY3HBIX CIIOCB;

I') Hu4ero U3 nepevncIeHHOro

Bribepute nmpaBuibHbIi 0TBeT: 1) 1A, 2b. 3. 4]1; 2) 1B, 2B, 3A, 4T'; 3) 1T, 2]1, 3B, 4A.

9.Kakue ¢dakTopsl BIHUSAIOT HAa paclpeeICHe TPOTUBOMOHOB B IMCIIEPCUOHHOM Cpe/ie BOIHM3U 3apsiKeHHOU
MMOBEPXHOCTH IO TCOPHHU:

A) I'enbmroubiia; b) I'yu-Uenmena; B) [lltepna

5) snexTpocTaTHUECKHE CUIIBI;

6) sieKTpocTaTHYECKHE CHIIBI U TEIIOBOE JBHKEHUE HOHOB;

7) TemnoBoe JBUKEHHE HMOHOB, 3JIEKTPOCTATUYECKUE CHJIbI M aJCOPOLMOHHbIE (HEKYIOHOBCKHE)
CHJIBI

Bri6epute npaBuibnblit otBeT:1) A2, B3, Bl; 2) Al, b2, B3; 3) A3, B2, Bl.

10.Yactump! ruapo3oiss AgJ nMeroT nmoBepxHocTHbIN noteHnman 0= 27 mB. Uemy paBen motenuuan ¢ Ha
PacCTOSIHUU OT MOBEPXHOCTHU YaCTHUIIBI paBHOM 3 dekTrBHON TommuHe Auddy3Hoit yactu [13C?
1) 20 mB; 2) 10 MB; 3) 9 mB; 4) 2,7 MmB

TecT 6

Bauanue snexmponumos na /{3C

1.Kaxkoii 271€KTpoiHUT Ha3bIBAIOT UHAUPPEPEHTHBIM?
1.01MH U3 MOHOB KOTOPOTO CIIOCOOEH J0CTpauBaTh KPUCTANTMUYECKYIO PEIIETKY arperata MULEIIbL;
2.He cojiepKaluii HIOHOB, CIIOCOOHBIX JOCTPAaUBaTh KPUCTAIUIMUECKYIO PEIIETKY arperata MULEIUIbI
Y U3MEHSATh TOBEPXHOCTHBIN noTeHnan ¢0;
3.He coaepKamuii MOHOB, oOpasyromux nuddy3nyro gacts JIC.

2.Kakoif 371eKTpoJIUT Ha3bIBatOT HeMHAU(DHEepeHTHBIM?
1.comepxaiuii MOHBI, CIIOCOOHBIC JOCTPAUBATH KPUCTALITMYECKYIO PEIIETKY arperara MUIEIUIbI,
2.cozieprKaIinuii HOHBI , OJTHOMMEHHBIE C POTHBOMOHAMHU MHIICILIBL;
3.He coJieprKaliil HOHBI, CHOCOOHBIE TOCTPANBATh KPUCTAJUTMUECKYIO PEIIETKY arperata MHUIIEIUTH;
4.He cofiep KAl HOHBI, BXOISIIUX B MHUIICIUTY 30JI5.

3. Kakoii u3 HOoHOB 00J1agaeT HanOobIIeh cnocoOHOCThIO CokuMath JIIC B 301e MNO,, cTaOMIM30BaHHBIM
KMHO4 ?
1) Ba** 2) CI'; 3) S04%; 4) K*

4.Kakoil M3 MepeyucICHHBIX MOHOB 00JIaJjacT HaWMMEHbIIEH criocoOHOCThIO cxkuMmath JIOC B 301e AgQJ,
crabmmmzoBaHHbIM AgNO3?
1) Na*; 2) CI'; 3) SO4%; 4) Ca**

5.Kako¥i U3 3JIeKTpOJIMTOB MOXKET BBI3BATh Mepe3apsaKy 301 Moiubaara xeiesa (I1I), crabunu3oBanHOrO
xyopuaom xenesa (111)?
1) xsopua Hatpus; 2) Xaopun Kanblus, 3) ¢docdart HaTpus; 4) HuTpat xenesa (III).
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6.Kaxkoii 13 3JIeKTPOJIMTOB MOKET BbI3BATH MOJIHYIO TIepe3apsaKy 3011 Sh,Ss, cTaOHIM30BaHHOTO XJIOPHIOM
cypbMmal (I11)?
1) xnopug Hatpus; 2) cyasdar kanus; 3) docdar Hatpus; 4) cynbhua HATPHS.

7HpI/I BBCACHHHN B IOJIOKHUTCIIBHO Sapﬂ)KeHHBIﬁ 30JIb SKBUMOJISIPHBIX KOJMYCCTB I'aJIOTCHUIOB KaJlud B
KaKOM IOPAAKEC MOKHO pacCIiOJIOKUTL 3TH COJIM 110 BBIBBAHHOMY MMHU CHUKCHHIO BCHI/I‘II/IHBIZ-HOTGHI_II/IEIJI&

HaCTHII 30J14.
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KCl; 4)KI<KCI<KBr.

8.Kaxkoii n3 nepedyrcieHHbIX (aKTOPOB HE MPUBOANT K U3MEHEHHIO Z-TTOTEHIIAIIA 30JIS:
1. cHUKEeHHE KOHIEHTpaluu HHAU(PEpEeHTHOTO ANEKTPOIUTa (MOHHOM CUIIBI PaCTBOPA);
2. IOBBIIIEHHE KOHIICHTPALIUHU TUCTIEPCHOM (a3bl;

3. 3aMeHa 4acTu BOJHOM (a3bl Ha OPraHNMYECKYIO (CIHUPT, alleTOH).

9.Kak m3mensercs s¢pdexkruBHas TtommuHa Auddy3Hoit vactu JADC mpu yBelIMYEeHMH KOHIEHTpalUu
UHAUPHEPEHTHOTO JIEKTPOIUTA B 00beMe BOIHOM (Pa3bl (MOBBIIEHUH HOHHOW CUIIbI)?
1) Bo3pacTaer; 2) He MeHseTCs; 3) YMEHbBIIIAETCS.

10.Kakoe neiictBue okasbiBatoT Ha JIDC unaudQepeHTHbIE 2IeKTPOIUTHI?
1 .OBBIIIAIOTZ -[TOTEHIHAT,;
2.He U3MEHSIOT Z-TIOTEeHIHAI;
3.yBeJIMYMBAIOT OTEHIIMAJ IPAHULIBI pa3JIena;
4.cHWXAIOT Z-TIOTeHIHAI
Tect Ne7

ArperaTtuBHasi yCTOHYHUBOCTD.
JInogoOHbIEe M THOPUIBHBIE CHCTEMBI

1. JlaTekc - 310

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

2) nByx(a3Has TPeXKOMIOHEHTHAas CHUCTEMa-AMCIepcUs IIOJIMMepa B BOJE, CTaOWIM30BaHHAs
MMOBEPXHOCTHO-aKTHBHBIM BEIIECTBOM (3MYJIBraTOPOM);

3) onnodasHas cucTeMa - pacTBOp MOJIMMEPA B BOIHOM cpe/ie, colepykaliell SMyIbraTop
2. JInopoOHBIE KOIIOMIHBIE CHCTEMBI IIPMHIUIIUAIEHO arPEraTHBHO HEYCTOWYMBBI, IOTOMY YTO

l) 00J1a1a10T N30BITKOM CBOOOTHON DHEPTHUH;

2) XapaKkTepHU3ylOTCS BBICOKMM MOJEKY/JIADHBIM CPOJICTBOM MEXKIYy JHMCIEPCHOH (a3oil u
JTUCTICPCUOHHON CPEeJIOi;

3) o6pasyroTcs B pe3ysbTaTe CaMONPOU3BOJIBLHOTO UCTIEPTHPOBAHUS.

3. HI/IO(bI/IJ'IBHBIe KOJUIOMAHBIC CUCTCMBI ITIPUHIUIINAJIbHO arp€raTuBHO YCTOﬁqHBBI, IIOTOMY 4TO

1) oGpasyrorcs B pe3ysbTaTe CaMOIIPOM3BOILHOTO JUCIIEPIUPOBAHUS M XapPaKTEPU3YIOTCS BHICOKHM
MOJIEKYJISIPHBIM CPOJICTBOM MEXY JUCTIEPCHOM (Pa30il U JUCTIEpCUOHHON Cpenou;

2) 061a1a10T U30BITKOM CBOOOHOM SHEPTHUH;
3) uMeroT npejieIbHO BHICOKYIO AUCIIEPCHOCT.

Dakmopul azpezamuenoil ycmou4ueocmu
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4, Ha mnoBEpXHOCTH YAaCTHIl AUCHEPCHON (as3hl MOJUCTHPOJILHOIO JIATEKCA WMEETCS Pa3speKeHHBIN
ancopoumonnbi cior [TAB - maypara kamus (*SCOOK). ArperaTuBHasi yCTOHYHBOCTH JIaTeKCa
o0ycIoBIIeHA JEHCTBUEM

1) MOHHO-311eKTPOCTaTHYECKOTO (PAKTOPA YCTONUMBOCTH;
2) rumpaTanroHHOro (akTopa;
3) cTpyKTypHO-MeXaHu4eCKoro (akTopa.

5. Ha moBepXHOCTH YacTHIl AUCHIEPCHON (ha3bl JIaTEKCA COMOIMMEPa OyTaIlMeHa U METAKPUIOBOM KUCIOTBI
CH3
I
~CH2-CH=CH-CH2-CH2- C -

OH
uMeeTcs aJcopOIMOHHbIN cioit Monekyn HenoHorennoro ITAB RO(CH,CH,0).H ,rme (SI=Cig - Cis).
JlucriepcHoHHash cpeja HMEeT IMICIOYHYI0 pPEaKIMio. ArperatMBHas yCTOWYMBOCTH TaKOro JiaTeKca
00ycIoBJIeHA NEHCTBUSMMU:

1) woHHO-311eKTpOCTaTHYECKOrO (PAKTOPA YCTOHUMBOCTH;
2) HedJIEKTPOCTATHIECKMMH (PaKTOPaMHU;
3) COBOKYIHBIM JCHCTBMEM HOHHO-3JIEKTPOCTATHYECKOIO M HE3JIEKTPOCTATHIECKHX (haKTOPOB.

6. Ot Kakux (aKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH OBICTPOi Koarynsiun K
1) oT TemmepaTyphl 1 BA3KOCTH CPEIBI;
2) OT TeMIepaTyphl ¥ BPEMEHH KOATyJISLHY;
3) oT BpeMeHM KOaryJIsii 1 KOHIEHTPAMK YacTHII.

7.KoaddunmenT 3aMeJIeHns TP KOATYIISIIIH ITOKA3bIBACT:
1) BO CKOJBKO pa3 KOHCTaHTa CKOPOCTH MEIJICHHOW Koarymsaiuu K, MeHbIIe, YeM KOHCTaHTa
ckopocTu ObIcTpoil koarymsun Ke;
2) BO ckojbKo pa3 Kg Menbine Ky;
3) Bo ckoibko pa3 Ky, 60bme Kg,

8 .KakoBa mpupo/a cri1 OTTAIKHBAHUS MEXITY YaCTUI[AMU, KOTOPBIE paccMaTpuBaroTcs B Teopun [1JIDO?
1) MoneKyspHas;
2) 3IEKTPOCTATHYECKAS;
3) aacopOIMOHHO-COIbBATHAS.

9. KakoBa IpUpo/ia CHJI IPUTSKEHUs MEKIy YacTUI[aAMH cormacHo Teopuu JIJIDO?
1) snekTpocTaTHUECKUE CHITBI
2) MOJIEKyNAPHBIE CHITBL;
3) cTpyKTypHO-MeXxaHuuecKHil Gapbep.

Tect Ne8

1.TTox meiicTBHEM KaKHUX CHJI POMCXOIUT B3aUMHOE MPUTSKEHHE YACTHI] IPH KOATYJISIHH?
1) snekTpocTaTHUECKHX;
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2) BaH-[eP-BAaAIbCOBBIX (MEKMOIEKYIAPHBIX);
3) nieKTpOCTaTHYECKHX U BaH-[€P-BaalbCOBBIX.

2 Kaxkwue cocTaBIsIOIIME PACKIMHUBAIOIIETO AaBiieHus paccMarpuBaeT teopust 1JIDO?
1) 2JIEKTPOCTATHYECKYIO U CTPYKTYPHO-MEXaHUIECKYIO;

2) MOJICKYJSIPHYIO U aJICOPOLIHOHHO-COTbBATHYIO;

3) 2EKTPOCTATHYCCKYIO U MOJICKYJISIPHYIO.

3.Ilpu moBeImeHNH KoJaudecTBa aacopOupoBanHoro [TAB Ha mOBEpXHOCTH 4YacTHUIl JaTeKCa MPOUCXOIUT
rUIpOoGUIN3ALNSA TOBEPXHOCTH MOJUMEPA. DTO MPUBOIUT

1) k yBenMYCHUIO KOHCTaHTHI ['amMakepa A*, CHIDKCHHIO arperaTuBHON YCTOWYMBOCTH, YBEITUUCHHIO
I1BK;

2) He u3MeHsieT KoHCTaHTy ['amakepa A*, He BIHSET Ha arperaTUBHYIO YCTOWYHBOCTh CUCTEMBI ;

3) K CHIDKCHMIO KOHCTaHThl ['amakepa A*, TMOBBIIIEHUIO arperaTuBHONW YCTOMYMBOCTH,

yBenunuenuto [1bK.

4.PackiMHUBarOIIEe AaBJICHUE, BOZHUKAIONIEE B TOHKOW IJICHKE YKHJIKOW CPellbl MEXAY COTMKAIOITUMUCS
MOBEPXHOCTSAMHM, MOXHO OINPEACIIUTH KaK:

1.Bcera moIOKUTENBHBIA N30BITOK JABJICHUS B IUICHKE TI0 CPABHEHUIO C JIABIIEHUEM B 00BEME CPEIbI;

2.M30BITOYHOE JABJIICHHWE, KOTOPOE HAJO0 MPUIOKHUTh K TUIEHKE, Y4TOOBI €€ TOJNIIMHA OCTaBallaCh
IMOCTOSIHHOM;

3.71aBJIeHHEe, KOTOPOE BO3HUKAET MPH MEPEKPHIBAHUU T'PAHUYHBIX CIOEB KUJKOCTH, MPUMBIKAIOIINX K
Ka)KJIOM TTOBEPXHOCTH M MMEIOIINX aHOMAJIbHYIO CTPYKTYPY M CBOMCTBA

VYKaxxute HEeBEpHOE YTBEPKICHUE.

5.Cnoxnas koHcTaHTa l'amakepa A* ompenensiercs BblpakeHHeM A*=Ag+A;- 2A01l(unzexcst 0 u 1
OTHOCSTCSI COOTBETCTBEHHO K Cpelle W TBEPIOH (a3e), COrilaCHO KOTOPOMY ISl YMEHBIIECHUS dYHEPIHU
B3aMMHOTO TPHUTSHKCHUS YaCTUI] TUAPO30JISI M MOBBIIICHUS €r0 arperaTuBHOW YCTOHYMBOCTH HEOOXOIUMO
OCYIIECTBUTH (HAIpUMep, 3a cueT ajacopouuu [TAB)

1.ruapodoOU3anuio MOBEPXHOCTH YACTHIL;

2.ruIpoGUITH3AIIHIO TTOBEPXHOCTH YACTHIL;

3.omeopuIM3aHio MOBEPXHOCTH YaCTHI

VYKaxxuTe npaBUIbHBINA OTBET.

6.ITopor ObICTPOIl KOAryNIALUH - 3TO KOHIEHTpalus nekTpoauta (Cs,y,), Ipu KOTOpo
1.cKOpOCTB KOAryysILUK NepecTaeT 3aBUCETh OT C,y;
2.MOTEHIMANbHBIA Oapbep OTTAJKUBAHUS CTAHOBUTCS PAaBHBIM HYJII0 U BCE CTOJKHOBEHMS
cTaHOBATCA 3()(HEKTUBHBIMU;
3.cpaBe/UIMBbI 002 YTBEPKIECHUS.

7.ITopor Koaryyisiuy - TO HAaMMEHbIAs KOHLIEHTPAIUS 3JEKTPOIUTA, IPU KOTOPOil

1.cTaHOBUTCST BO3MOXKHOM KOAryisinus, T.K. MOTEHIMAJIBHBIA Oapbep OTTAIKWBAHUS CTAaHOBUTCS
MEHBIIIE SHEPTUH TEIUIOBOTO JABHKEHHUS,

2.BC€ CTOJIKHOBEHHUS YaCTHI] CTAHOBSTCS 3D PEKTUBHBIMU;

3.cupaBesIuBBI 00a YTBEPIKICHHUS.

8. Teoperuueckoe o6ocHoBanue npasuia lllynsue-Tapau, BeiTekaromee u3 reopuu IJIDO, BeIpaxkaeTcs
YPaBHEHHUEM, COTIIACHO KOTOPOMY:
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1) nopor OBICTPOil KOArynsruu HM3MEHsSeTcs HPSMO IIPOIOPIMOHATBHO IIECTON CTENeHH 3apsjaa
KOaryJupymoIlero HoHa;

2) mopor OBICTPON KOArylsLMH HM3MEHSETCS OOpaTHO IIPONOPIMOHANLHO YETBEPTOH CTENeHH
3apsijia KoaryJaupyromero MoHa;3) mopor ObICTpOil Koaryisluu H3MeHseTcs o0paTHO MPOMOPLHUOHAIBHO
LIECTOM CTENEHM 3apsia KOaryJIMpYyIOIEro HOHa.

9.. Jlatekc crabunuzoBan onearoMm kanusd. Benuuuna [1BK Oyaer HauMeHblIel npu koarynsiuuu jaTekca
ANIEKTPOJINTOM:

KNOj3;

Ks[Fe(CN)g].

10.B oTpuniaTenbHO 3apsKEHHBIN 30J1b BBeAEH MHANPGEPESHTHBIN SJEKTPOIUT, UMEIOIUNA OJTHO3aAPSAHBIN
katroH. Haiineno, uro [IBK paBen 640 mmons/n. Uemy momxeH OwbiTh paBeH [IBK mms nByx3apsigHoro
KaTHOHA, €CIIU CUUTATh, YTO 30JIb CTAOMIIM30BAaH TOJIKO 32 CUET MOHHO-IJIEKTPOCTATUYECKOTO (aKkTopa U
OTCYTCTBYET HEHUTpaIU3aIMOHHBINA A PeKT Koaryasuun?

1) 64 mMmonb/a

2)10 moub/n

3)1 MmMouIB/II.

Tect Ne9

Cmpytcmypno-mexanuuecxue, MONCKYIAPHO-KUHemu4ecKue u onmuvyeckue ceolicmea
KOJL1OUOHBIX CUCHEM

1. B kakux euHULAX U3MEPSETCA BAZKOCTH B cucteme CHU?
1) ITya3ax;
2) [Tackanb cexyHaax;
3) IMackansax

2.11pu 1aMUHApPHOM TEUEHUHU HbIOTOHOBCKHX JKUJKOCTEH BSI3KOCTh:

1) pacTer npsMo NPONOPLHOHATIBHO MPUII0KEHHOMY HAPSKEHHUIO CIABUTA;
2) HE 3aBUCUT OT HAIPSYKEHUS CIIBUIa;
3) oCTaeTcs MOCTOSTHHOM B 00J1aCTH OYEHb MaJIbIX HANIPSDKEHHM CABHTA.

3.KakoB MexaHn3M OpOyHOBCKOT'O ABMKEHUS YaCTHIL B TUCIICPCHOHHOMN cpeze?
1. 9acTHIBI ABWKYTCS B TPAaBUTALIMOHHOM IIOJIC;
2.9aCTHUIIBI CTATIKUBAIOTCS MEXKTy COOO0M 1 Mepe1aloT UMITYJIEC B IPOM3BOJIIBHOM HAIIPABIICHHUH;
3.MOJIeKyIIBI Cpe/ibl CTATKUBAIOTCS C YACTUI[AMU M NIEPEIal0T UM UMITYJIbC.

4.1Ipun xKakux pa3Mepax yacTHIl HaOIro1aeTcsi OpOYHOBCKOE JBUIKEHUE?
1) <100 am
2) <1 MKM
3) <10 mxMm

5.Mepoit ”HTEHCUBHOCTH OPOYHOBCKOTO JABUKEHUS KOJUIOUIHBIX YACTHIL SIBJISCTCS
l.cymma BceX CMEIICHUI YacTULIBI 10 BCEM HAIMPaBICHUSM 3a €IUHHUIY BPEMEHH;
2.cpenHee apuMeTHUYECKOE 3HAUCHHE KBAJIpaTOB CMEIIEHHWH YacTUIIBI MO BCEM HAIpaBJICHUSM 3a
€IMHUIlY BPEMEHU;
3.cpenHee KBaJApaTUIHOE 3HAYCHHUE MPOESKIIMA CMEIICHHSI YaCTUIIBI B ONPEICICHHOM HAPABJICHHUH.
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6.Kakoe 13 onTHYeCKHX SIBICHUI HEBO3MOXHO B KOJUIOMIHO-IAHMCIIEPCHBIX CHCTEMax ?
1) mudpakmus ceera;
2) OTpa)X€HHE CBETA OT IOBEPXHOCTU YACTHUILL;
3) moromeHue cBeTa.

7.Kakoe 13 npuBeeHHBIX ONPEIEICHUI MyTHOCTH SIBIISIETCS HENMPABUILHBIM?

1) MyTHOCTB - 3TO BeJIMYMHA, OOpAaTHAS TOJIIIUHE CJIOS, IPH KOTOPOH MPOXOISIINNA CBET OCIA0JISICTCS B
e pas;

2) MYTHOCTb - 3TO BEITUYHMHA, YUCIICHHO paBHAS JIOTapu(PMy OTHOIICHHUS MHTCHCHBHOCTH TIAIAFOIICTO U
MIPOXOISIIETO CBETA Yepe3 PACCEHBAIOIIYIO CPENY;

3) MYTHOCTBH - 3TO BEJIMYHMHA, paBHAsi MHTCHCHUBHOCTH CBETAa, PACCESHHOTO IO BCEM HAMPABICHHUIM
eAnHUIIeH 00beMa CHCTEMbI TP MHTEHCUBHOCTH TMAJJAI0IIETO CBETa paBHOM 1.

6. CormacHo ypaBHeHMIO Pojes, MHTEHCHBHOCTb pPACCEIHHOIO CBETa  BO3PACTAET  IIPAMO
MIPOTIOPITUOHAIIBHO. ..

1) KyOy IMaMeTpa YacTHIL;
2) KBaJ[paTy JJIMHBI BOIHBI NIaJAIOIIEr0 CBETA;
3) YHCIIEHHOW KOHIIEHTPAIMH YaCTHI

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU mecmaoeblx 3a0anuii

Ouenka TpeboBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH INIyOOKO U
OTIIMYHO IIPOYHO  OCBOWJI ~ HpPOrPaMMHBI  Marepuall,  HMCUEPIbIBAIOILIE,

MOCJIEZIOBATENIbHO, YETKO U JIOTUYECKU CTPOMHO €ro m3jaraer, ymMeeT
TECHO YBS3BIBATh TEOPHIO C MPAKTUKOH, CBOOOJHO CIIpaBIsETCS C
3aJla4yaMM, BOIIPOCAMH M JPYTMMHU BHJAMU IIPUMEHECHMs 3HAHUM,
IIpUYEM HE 3aTPyIAHSETCS C OTBETOM IIPH BHMJIOM3MEHEHUM 3a/laHuH,
IIPaBUIbHO 0OOCHOBBIBAET IPUHSTOE PEIICHUE.

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Xopouo mMarcepuail, rpaMoOTHO MW IO CYWCCTBY H3Jaract €ro, HEC JOITyCKad
CYILICCTBCHHBIX HETOYHOCTEH B OTBETEC Ha BOIIPpOC, IIpaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IMOJIOXKCHUSA MPU PCIICHUN MNMPAKTHYCCKUX
BOIIPOCOB U 3a4a4, BIIAACCT H606XOI[I/IMBIMI/I HaBbIKAMHU U IpUEMAMHU UX
BBITIOJTHCHUA.

OHeHKa «YJIOBJ'ICTBOPI/ITCJ'H)HO» BBICTABJIACTCA CTYI[CHTy, €CJIn OH
yIIOBIIETBOPUTEIBHO | UMEET 3HAHUsS TOJBKO OCHOBHOTO XapakTepa, HO HE YCBOWMJ €ro
JeTanei, JIONyCKaeT HETOYHOCTH, HEIOCTATOYHO  IMPaBHIIbHBIC
(GOpMYIHMPOBKH, HApPYIICHHUS JIOTUYECKOH IMOCIEI0BATEILHOCTH B
N3JI0KCHUN HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITBIBACT Sany,HHCHI/IfI HpI/I
000CHOBAaHHMH OTBETA.

OrneHka «HEeyAO0BIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, KOTOPBIN
HEYJOBJIECTBOPUTEIBHO | HE 3HAET 3HAYMUTEIBHON YacTH MPOrPAMMHOIO MaTepHualla, JOIyCKaeT
CYIIECTBEHHBIE OIIMOKHM, UMEET 3aTPYAHEHHUSI IPU OTBETE Ha BOIPOCHI
u 000CHOBaHUHU OTBETOB. Kaxk IIPaBUIIO, OLICHKA
«HEYIOBJICTBOPUTEIILHO» CTaBUTCA CTYAECHTaM, KOTOpbIE HE MOIYT
OPOJOJDKUTE  oOyueHHe 0e3  JIONOJHWUTENbHBIX  3aHATHH 10
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COOTBETCTBYIOIIEN JUCLIUIUIMHE.

=

RO oo~No O~

0.
11.
12.
13.
14.
15.

Ilpumepnvie memot peghepamos:

I'mppozonu. [lonyuenne, ycTONYMBOCTD,KOATYJISALIHS.

Juddy3us,u30TONHBIN 00MEH 10 KUCIOPOY U CTPYKTYpHBIE (pa30BbIe PEBPAIICHUS B
HAHOPA3MEPHBIX OKCHJIAX.

HccnenoBanue CTpyKTypbl OJHOATOMHBIX CUCTEM Ha IIOPOTe MEXKY HEYNOPSIIOYEHHBIM U
KPUCTAIIMYECKUM COCTOSHUSIMHU.

KuneTtnka cMauMBaHus B METANTMUYECKUX U OEIKOBBIX CUCTEMAX.

KoarynsunoHnHble KOHTaKThl B JUCIIEPCHBIX CUCTEMAX.

IToBepXHOCTHBIE SIBJICHHUS B OEIKOBBIX CUCTEMAX.

[ToBepXHOCTHBIE SBJIEHUS B JUCTIEPCHBIX CHCTEMAX.

IToBEpXHOCTHBIE ABJIEHUS B )KUJIKUX UKPUCTAILIAX.

CBoiicTBa HAHOA3PO30JIsI, 00PA3YIONMIETOCS MTPH HATPEBE OPraHUYECKUX COSTUHEHUH.
CrpykTypooOpa3oBaHue B OEIKOBBIX CHCTEMaX.

OU3NKO-XUMUYECKUE OCHOBBI CMAaUMBAHMSI U PACTEKaHUSL.

DNEKTPOKUHETUYECKUE SIBJIEHUS B KOJUIOUAHBIX CUCTEMAX.

[TprMeHeHne NOHHOTO OOMEHA MPU CUHTE3€ KOOPAUHAIIMOHHBIX COeIMHEHUH.
Crynuu. CtynHeoOpa3oBaHueE.

BzaumonericteBue BMC ¢ pactBopuresnem.

Kpumepuu ouyenusanusn pechepama

Ouenka TpeboBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, €ClIM paboTa CTyIeHTa
OTIIMYHO HanycaHa IPaMOTHBIM HAaYYHBIM SI3bIKOM, UMEET UETKYIO CTPYKTYPY H

JIOTUKY M3JI0XKEHHsI, TOUKA 3pEHUs] CTyAEHTa 0OOCHOBaHHA, B paboTe
IPUCYTCTBYIOT CCBUJIKM Ha HOPMATHUBHO-TIPABOBbIE aKThl, IPUMEPHI U3
Cy/neOHOM MPaKTHKW, MHEHUS M3BECTHBIX YUYEHBIX B JTAHHOW 00IacTH.
Ctynent B paboTe BbIABUraeT HOBBIE HJEHM M  TPAKTOBKH,
JIEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MAaTEPHAIL.

OneHka «XOpOIIO» BBICTABISETCS CTYIAEHTY, €ClIM paboTa HamucaHa
XOpOLIO IPaMOTHBIM HAYYHBIM S3BIKOM, UMEET YETKYIO CTPYKTYpY U JIOTHKY
U3NIOKEHUS, TOYKAa 3pEHHs CTyJeHTa OO0OCHOBaHHa, B paboTe
IIPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHMBHO-IIPABOBBbIE AKThI, IPUMEPHI U3
CyneOHON MPaKTUKU, MHEHHUS N3BECTHHIX YUEHBIX B JAHHON O0JIACTH.

OI_[eHKa «YOOBJICTBOPUTCIIBHO)»  BBICTABJIAACTCA, CCJIUM CTYACHT

YAOBJICTBOPHUTCIBHO BBITIOJTHUIT 3aJJaHUC, OAHAKO HE IMPOACMOHCTPHUPOBAJI CIIOCOOHOCTh K

HAyYHOMY aHalIM3y, HE BBICKa3blBal B paboTe CBOEro MHEHHS,
JIOMYCTUJT OIIMOKH B JIOTHYECKOM 00OCHOBAHUH CBOETO OTBETA.

Ornenka CHCYOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIU CTYACHT HC

HCYOOBJICTBOPUTCIIBHO | BBIIIOJIHWII 3aJaHWUC, WU BBIIOJIHUWI €TI0 (I)OpMaJ'ILHO, OTBCTHUJI Ha

Sa)IaHHBIﬁ BOIIPOC, MPU 3TOM HE CCBUIAJIICA HAa MHCHUA y‘IéHBIX, HE
TPAKTOBAJI HOPMATHBHO-IIPABOBBIC AKTbI, HC BBICKA3bIBAJ CBOCTO
MHCHUS, HC IIPOSBUIL CIIOCOOHOCTE K aHajln3y, TO €CTb B ICJIOM IICJIb
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\ pedepara He TOCTUTHYTA.

Hpumepnble KOHmMPpOJibHblE 60NPOCHL K IK3AMEHY

TIPEJAMET KOJUJTOMJHOM XUMUN. OCHOBHBIE CBOMCTBA KOJUJIOUIHBIX PACTBOPOB. MEPA JIMCIIEPCHOCTH.
["ETEPOT'EHHOCTB KOJIJTOUJTHBIX CUCTEM.

XAPAKTEPUCTHUKA JIMCITEPCHOM ®A3BI. UMCJIEHHAS, OFbEMHASI U MACCOBASI KOHLIEHTPALIM JUCITEPCHOM
®A3BI.

Knaccudukanust TucnepcHbIX CUCTEM I10 BULY TUCTIEPCHOM (pa3bl, arperaTHBIM COCTOSIHUSIM U pa3Mepam
YaCTHUIl JUCTIEPCHOM (a3bl.

Mepa nucnepcHOCTH. I'eTeporeHHOCTh KOIIOUIHBIX CUCTEM.

OCHOBHBIE CBOICTBA KOJUIOUIHBIX pacTBOPOB. [loHATHE 0 KOMIMONAHBIX cucTemax. [IpuHIunIbL
KIIaCCU(UKALUU JUCTIEPCHBIX CHCTEM.

ArperaTvBHasi HEYCTOMYMBOCTh. PacKIMHUBAlOIIIEE TaBICHUE.

Onrtuyeckue cBoicTBa AUCTIEPCHBIX cucTeM. Paccesnue cBera. Dpdext Tunnans-Dapanes. Ypasuenue Pames.
AbcopOrus cBeTa.

3axon byrepa-Jlambepra-bepa.

Okpacka KOJUIOUAHBIX CUCTEM

MouekynsipHO-KMHETUYECKHE CBOMCTBA KOJUIOUAHBIX cucTeM. bpoyHoBckoe nBukeHue. CpelHUM CABUT YaCTHULL.
Ocmoc u auddy3us B KOJUIOUIHBIX CUCTEMaX

CenuMeHTanyst CyCeH3Ui U ceIMMEHTalMOHHO- 11 () y3nOHHOE paBHOBECHE KOJTOUIHBIX YaCTHII.
[ToBepxHocTHBIE siBieHUs. [ToBepxHOCTHOE HaTsxeHUE. KpaeBoil yros cMaunBanus. Temiora cMauuBaHUsl.
KanumisipHoe nogHsITHE U OIYCKAaHUE SKUKOCTH.

[ToBepxHocTHBIE siBeHUS. OCHOBHBIE MOHATHUS aacopOuuu. duznueckas U XUMHUYECKas aAcopOLUu.

Y CTOMYHUBOCTD M KOATYJSLHUS JUCIIEPCHBIX CUCTEM. BIMsSHHUE 3JIEKTPOIUTOB.

Koarynsuus B npucyTcTBUU 31€KTpoauTOB. [IpaBuio 3HauHOCTH

MeTto/ibl oNTy4eHus: KOJUIOUI0B. JlucneprupoBanye, NenTu3anusl.

JIBOMHOM 3JIEKTPUYECKHI CIION U 3JIEKTPOKMHETHUECKUE siBJIeHUs. [IoBepXHOCTHAs SHEPTUs U 3apsijl IOBEPXHOCTH.
Crpoenue JIDC. Teopus ['yu-Usnmena.

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

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

J{BoiiHOI 3nekTpruyeckuii cioil. Teopus LlltepHa. DneKTpoKMHETUYECKUI TOTeHIMAN. 3031eKkTpuyeckas ToUka.
DIIEKTPOKMHETHUECKUE SBICHUS. DIIEKTPODOPE3 U IIEKTPOOCMOC.

Crpoenue MuLEsI 30J1eH.

Ounctka 301eii. MeTobl

Teopus ycroitunBocTtH a10¢poOHbIX 30iei. Teopus AJIDO (pusnueckas teopus).

3amuTa KOJUIOUIHBIX YacTHIl. ['eTepokoaryisius u retepoaaarysisusl.

ITens! u sMynbcur. MeTOBI OJIYYEHNUS, CTPOCHUE U YCTOMYUBOCTD.

Paccesnue n nonspusanus cBeTa B KOJUIOWIHBIX CHCTEMAX.

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

HpI/IMepbl IK3aMCHAIIMOHHBIX OUJICTOB

IK3aMeHAIUMOHHBIN Ouiter Ne 1

ITo nuciunmmuae «KoJduouanasgs XumMus»
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1. Ilpenmer xomtougHOM XuUMUU. (OCHOBHBIE CBOMCTBA KOJIJIOMJHBIX PacTBOPOB.
KOJUIOMJIHBIX CUCTEMAX.
2. JIBOMHOM 3J€KTPUUECKUN CIION U 3JIEKTPOKUHETHUYECKUE sBIEHUS. [loBEpXHOCTHAs SHEPIrUs U 3apsij

noBepxHoctu. Ctpoenue JIDC. YpaBuenue HepHcera.

3.Kakoe cTpoeHne mmeer MuIle/UIa 30JIs, MOJIYYEHHOTO IPU CIMBAaHUU PAcTBOPOB Cyib(aTa Kajlus U

xJiopuaa 6apusi, eciu B U30bITKE UMEETCS XJIOPHL Oapusl.

buner paccMOTpeH U yTBEpKIeH Ha 3acelaHuu Kadeapbl

3aB. kadeapoii, npodeccop

A.M.Canamos

IK3aMeHAUMOHHBIN Omier Ne 2

ITo mucrunnnue «KoJjjgonaHass XUMHSD)

1. Mepa aucniepcHoCTU. ['eTepOoreHHOCTh KOJUIOUIHBIX CUCTEM.

2.JIBoitHOM

JJIEKTPUYECKUI

CJIOH.

N3osniekTpuyeckas ToUka.

3.301b MOXKET OBITH MOJIY4YCH IMyTCM JIBOMHOI'O oOMeHa MCXKAY XpOMATOM KaJIUAd U HUTPATOM CBHHIA.

CocTaBbTe CXEMY CTPOCHHS] MUIIEIUIHI.

buner paccMOTpeH u yTBepXk/IeH Ha 3aceaHuu Kadeapsl

3aB. kadeapoit, mpodeccop

Teopus

HlrepHa.  OIEKTPOKUHETUYECKUI

A.M.CanamoB

Kpurepun oneHkn orBera Ha IK3aMeHe

4-GannpHas 1MIKaia [Toxazarenu Kpurepun
(YpoBeHb
OCBOCHHA)
OtiinyHO . IlonHoTta wu3noxenus | CTyAeHTOM JaH IOJIHBIM, B JIOTMYECKON
(TOBBIIIIEHHEII TEOPETUYECKOTO MIOCJIEI0BATEIILHOCTH  PAa3BEPHYTHIH OTBET
YpOBEHB) MaTepuaa, Ha  IIOCTaBJEHHBIH BONpPOC, TA€ OH
. IlomuoTa U | IPOJEMOHCTPUPOBAJI 3HAHUS IIpeIMeTa B
IIPABUJIBHOCTb NOJTHOM 00beMe y4eOHOW TporpamMbl,
peleHus JIOCTaTO4YHO ri1y00KO OCMBICIIUBACT
IPAKTHYECKOIO JUCLUILINHY, CaMOCTOSITEJIbHO, U
3a/laHus; MCYEPIIbIBAIOIIIE OTBEYAET Ha
. IlpaBUIBHOCTD W/WIIM | AOTIOJHUTENBHBIE  BOMPOCHI,  MPHBOIUT
apryMEHTHPOBAHHOCT | COOCTBEHHbIE NPUMEPHI MO MpoOiieMaTHKe
b U3JI0KEHUS | TOCTAaBJIEHHOTO BOIIPOCa, perm
(mocneaoBaTeNbHOCTh | MPEJIOKEHHbIE MPAKTUYECKUE 3ahaHus 0e3
JEUCTBHI); OIIMOOK.
Xopomo . CaMOCTOATENLHOCTD | CTysieHTOM JaH pa3BepHYTHIH OTBET Ha
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(6a30BbII
YPOBEHB)

Y 10BIETBOPUTEID
HO
(TToporoBbIit
YPOBEHb)

HeynosnerBopute
JBHO
(YypoBeHb He
chopmupoBaH)

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

MOCTaBJICHHBIM  BONPOC, TJ€  CTYACHT
JEMOHCTPUPYET 3HAHUS, TPUOOpPETECHHBIE Ha
JEKIIMOHHBIX W CEMHHAPCKUX 3aHATHAX, a
TaK)Xe MOJYYEHHBIE MOCPEACTBOM H3YUYECHUS
00s13aTeNBbHBIX yY4EOHBIX MaTEPHAIOB TIO
Kypcy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,
MIPUBOINT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOJHOE  BJIAACHHE  MOHOJOTHYECKOM
peYblo, JIOTUYHOCTh U TOCEI0BATEIHPHOCTD
otBeTa. OTHAKO JIOMYCKAETCS HETOYHOCThH B
OTBETE. Pemmn IIPENJIOKEHHBIE
MpaKTHYECKHe 3aJaHusg C HEOONBIIUMU
HETOYHOCTSIMHU.

Crynenrom JaH OTBET,
CBUJIETENIbCTBYIOIINUN B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4aeMOW  JUCLMIUIMHBL,
OTJIMYAIOIIMNCA HEAOCTaTOYHOW IIyOUHOMN
U TIOJIHOTOM pAacKpbITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIPOCOB  TEOpHH,  cJabo
c(OpPMHUPOBAHHBIMU ~ HABbIKAMM  aHAJIM3a
ABJIGHUN,  TPOIECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaThb  apryMEHTUPOBAHHbBIE
OTBETHI u MIPUBOJIUTH MIPUMEPHI,
HE/OCTaTOYHO  CBOOOJHBIM  BJaJIeHUEM
MOHOJIOTHYECKON pedblo, JOTMYHOCTHIO U

MOCJIEI0BATENbHOCTHIO OTBETA.
JlommyckaeTcsi ~ HECKOJNBKO  OMHOOK B
coJlep>KaHNuU OTBETa u pelieHnu

MPAKTUYECKUX 3aJaHUM.

CTyneHTOM JaH OTBET, KOTOPBIA COJIEPIKUT

pan CEpbE3HBIX HETOYHOCTEH,
OOHapyXMBAIOIIMKA HE3HAHUE MPOIECCOB
M3y4yaeMou MPEIMETHOM obacTw,

OTJIMYAIOMIMNACS HETITyOOKUM PacKpBITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HECHOPMUPOBAHHBIMH HABBIKAMH
aHalM3a SBJICHMM, MPOLECCOB, HEYMEHUEM
JlaBaTb ~ ApryMEHTHPOBAaHHBIE  OTBETHI,
cinabbiM  BIAJCHHMEM  MOHOJOIMUECKOU
peuyblo,  OTCYICTBUEM  JIOTUYHOCTH U
IIOCJIEJOBATEILHOCTH. Br1Bo1BI
IIOBEPXHOCTHBI. PemieHne mnpakTH4eCKux
3alaHuil HE BBINOJHEHO. T.e CTyIeHT He
CrocoOEH OTBETHTHh Ha BOIPOCHI Ja)e MpHU
JOTIOJIHUTEIBHBIX ~ HABOJASILMX  BOIPOCAaXx
IIPENoAaBaTeIIs.
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9. YYUEBHO-METOJUYECKOE 1 HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

9.1. YueOnas qureparypa:

a) OCHOBHAS:

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

2. 'enbpman M.H. Konnonnnas xumust/M.U. I'enshman, O.B. Kosanesckas, B.I1. FOctpaTtos. — Cn6.:Jlanb,
2005. — 336 c.

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

4. KpyraskoB [1.M. ®@usnyeckas u kowtougHas xumust/[L.M. Kpyraskos, T.H. Xackosa . — M.: Beicui.1k.,

2005.-319 c.

0) JONMOJIHUTEbHASI:
1. bane3un C.A. OcHoBsl pusnueckoit u komwtongHo xumun/C.A. banesun, b.B. Epodeer, H.1. [Togo6aes.
— M.: IIpoceemenue, 1975. — 398c.
2. Borouxkuii C.C. Kypc xomnongnon xumun. M.: Xumus, 1976. — 512c.
3. Ho6srumnn [I.I1. ®usnueckas u komnounnas xumus//[.I1. no6eruun, JI.U. Kaganep u ap. — M.:
IIpoceemenne, 1986. — 463c.
4. EctparoBa K.W. ®usnueckas u komtonanas xumus/ K.M. EBcrparosa, H.A. Kynuna, E.E. Manaxosa. —
M.: Breicir.iik., 1990 . -487c.
5. @pounos FO.I'. Kypc komtonnnon xumuu. — M.: Xumun,1982. — 400c.
6.Yxaxosa JI.5.,Apuakosa P./l. JlabopaTtopHsIii mpakTukym; noa peaakuuei npd. JI.x.H. CynTeiroBoi

3.X.- Marac I[lunurpum,2008r.

9.2. UHTepHET-pecypcehbl

http://c-books.narod.ru/pryanishnikovl 2 _1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

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

Nogkrwh e

9.3. IlporpamMHoe o0ecnieyeHmne

YHuBepcureT o0ecrneyeH He0OX0IUMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO ¥ CBOOOTHO
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pacrnpocTpaHsAeMOro IPOrpaMMHOT0 00ECIIEYeHHs, B TOM YHUCJIE OTEYECTBEHHOTO IPOU3BO/ICTBA.

Kaxnp1it oOyuarommiicsi B Te4eHHE BCETO Meproaa o0ydeHus odecrevyeH HHIUBUYaTbHBIM
HEOI'PaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTeIbHOMN cpe/ie YyHUBEpCUTETa U3
T000# TOUKH, B KOTOPOW UMEETCS JOCTYN K MH(OPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHOH ceTH «HTepHeT»
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuteT 00eCcneyeH CIeIyIIUM KOMIUIEKTOM JTUIIEH3NOHHOTO POTPaMMHOTO 00eCTIieueHUs.
1. JlunensuoHHoe nporpaMmHoe obOecriedeHue, ucnoiabzyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.IIporpammusiii kommuiekc MMUC “Buzyansnas Ctynus TectupoBanus”
1.4. AatuBupycnoe I1O Eset Nod32

1.5.CnpaBouHo-nnpaBoBasi cucrema “['apant”

Hapﬁ;[y C TpaAMIIMOHHBIMU U3JJaHUAMUA CTYIACHTBI U COTPYAHUKH UMCIOT BO3BMOXXHOCTD I1OJIb30BATHCA
SJICKTPOHHBIMH IMOJIHOTCKCTOBBIMU b6azamu JaHHBIX:

Tabnuua 9.1.
Ha3Banue pecypca Ccbuika/nocryn

DnexkTpoHHasi OuOIMoTeKa OHIalH «ENnHOE OKHO K http://window.edu.ru

00pa3oBaTeIbHBIM pecypcam»

«O0bpa3zoBateabHbIH pecypc Poccuuny http://school-collection.edu.ru

denepanbHBI 00pa30BaTENBHBIN OPTAI: YIPESIKICHHS, http://www.edu.ru —

nporpammel, cranaaptel, BY3b1, rectol EID, THA

denepanbHblii HEHTP HHOOPMALIMOHHO-00Pa30BaATEIBHBIX http://fcior.edu.ru -

pecypcos (PLIIOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". DnektponHas http://polpred.com/news

OMOJIMOTEKA TEXHUYECKOTO By3a

W3narennsctBo «JIaHby. DIEKTPOHHO-OHOIHOTEUHAS http://www.studentlibrary.ru -

cucTeMa

Pycckas BupTyangbpHast OubInoTeKa http://rvb.ru —

W3natenbctBO «JlaHby». DIEKTPOHHO-OMOIMOTEUHAS http://e.lanbook.com -

crcTemMa

EsxenenenpHuUK Hayku U oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunas snekrponHast 6ubianoreka «e-Library» http://elibrary.ru/defaultx.asp -

DneKTpoHHO-0MbImoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPABOYHAS CHCTEMA JOKYMEHTOB B cepe http://www.informio.ru

oOpasoBanus «Mapopmuo»

HudopmannonHo-mpaBoBas cucrema «[ apant» CeTteBasi Bepcusi, JIOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATUBHOM
cetu Uuarl'y

DIeKTPOHHO-0MOIMoTeuHas cuctema «tOpaiim https://www.biblio-online.ru
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHBI

TpeOoBaHus K ayIuTOpWUU JUIS JIGKIMOHHBIX M TPAKTHYECKHX 3aHITHHA: OCECIIyMHAas CBeTIas
ayauTOpHUs Ha 25 MOCAT0YHBIX MECT C JOCKOH.

TpeOoBaHus K ayaAuTOpHH TSI TAOOPATOPHBIX 3aHsITHIA: Taboparopus 60-70 M? C BBITSDKKOI, OOLMM U
MECTHBIM (HaJ1 IIECThIO paOOYMMH CTOJIAMHU) OCBEIIIEHUEM, KaHAIIM3aluel (X0JI0Has U Topsidas BOJA).

TpeboBaHust K crenuaIM3upOBaHHOMY OOOpPYIOBaHHUIO: BBITS)KHOM mIKag, XUMUYECKH CTOMKas
pakoBUHA, IIECTh JJA0OPATOPHBIX CTOJIOB CO CTOMKHM MOKPBITHEM, OJIMH CTOJI MpErnoiaBaress, JBeHAAIATh
71a00paTOPHBIX CTYJIBEB, J10CKA, TEXHUYECKUE U aHAJTUTUYECKHUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, npeseHTanuu

KoHTposbHbIE TECTHI.

Crincku BOpoCoB JiJIsl IPOBEACHUS KOJJIOKBLYMOB.

BapuanTsl 3aaHuit 17151 KOHTPOJIBHBIX paboT.

Bapuantsl 3amaHuil 111 caMOCTOSITENbHON pacueTHOW paboThl (CHenuasbHO pa3pabOTaHHBIA U
W3JIaHHBIA IPAKTUKYM JUISI CTYI€HTOB).

Hab6op peakTuBOB 1 000py10BaHMs JIs1 JICKIIMOHHBIX OMBITOB.

arLONOE

IS

JlabopaTopHBIii NPAKTHUKYM:

1. Tematuka u omnucaHue J1abopaTOpPHBIX paboT (cmenuanbHO pa3pabOTaHHBIA M M3AAHHBIN
71a00paTOPHBIM MPAKTUKYM JUIS CTYJCHTOB XUMHUECKOTO HAIIPABJICHHUS).
Habop xumMudecknx peakTHBOB K KaX 101 TaOopaTopHOU padoTe.

3. JlaGopaTopHble YCTaHOBKH, 000pYy/JOBaHUE.

11. METOJIWYECKWE YKA3AHMS JJISI OBYYATIOIINXCSA IO OCBOEHUIO
TACIATIIAHBI

Hucnnrumna «KosutongHas XuMus» HampaBieHa Ha ¢opmupoBanue komnerenwii: YK-3, OIIK-1,
OIIK--2, [1K-2.

IIpomesxyTouHast aTTecTalus IPearnoaaraeT dK3aMeH.

[Tpuctynas Kk U3y4eHHUIO AUCLHUILUIMHBI, HEOOXO0AMMO B MEPBYIO OYEpelb 03HAKOMUTECS C COJEpHKAHUEM
paboueil nporpammsl aucuurinHsl (PT1T).

Jlexuuy UMEIOT LENbI0 JaTh CHCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Ipu u3yyenun u npopaboOTKe TEOPETUUECKOr0 MaTeprata HeoOX0IUMO:

- TOBTOPUTH 3aKOHCIIEKTMPOBAHHBIA HA JIEKIMOHHOM 3aHITHM MaTepHall U JOMNOJIHUTH €ro C Y4eTOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPaTyphl;

- IIPU CaMOCTOSTEIIBHOM U3Y4EHHH TEOPETUYECKON TEMBI CI€JIaTh KOHCIIEKT, UCIIONIb3Ys] PEKOMEHI0BAHHbIE
B PII/] nuTeparypHble HCTOUHUKU U pecypchbl THPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTn «HTEepHET»
- IPU OJTOTOBKE K MIPOMEKYTOUHOM aTTeCTAlMH 110 MOAYIIIO UCTIOIb30BaTh MaTepHalbl (POHIA OLEHOYHBIX
CPEICTB.

[IpakTuyeckue 3aHATHS MPOBOMATCS C IENBI0 YIIIYOJCHHS M 3aKpeIyICHHs 3HAHWHM, MOJYYEeHHBIX Ha
JEKIHSIX U B IIPOLECCE CAMOCTOSTENbHOM paboThl HaJl HOPMATUBHBIMU JTOKYMEHTAMH, y4eOHOH U Hay4yHOM
JIATEPATYpPOM.

ITpu noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAMMO:
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- U3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MAaTEpHaJl IO 3aJaHHOM TEME;
- IIpY BBIIIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/1aHUM, U3yUUTh, TIOBTOPUTH TUIIOBBIE 3aaHNUS,
BBITNOJIHAEMBIE B ayJUTOPUH.

Pexomenanuu no padore ¢ Hay4yHOH U y4eOHOIl TuTepaTypoi

Pabota ¢ yueOHOW 1 HAYIHOU JTUTEPATYPOU SBIISICTCS TJIABHOU (DOPMOI caMOCTOATEIHLHOM
paboThl M HEOOXOaMMa NPH TOATOTOBKE K YCTHOMY OIpPOCY HAa CEMHHAPCKUX 3aHATHAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTam, omnpocy, 3aueTy. OHa BKJIIOYaeT MpopadoTKY JIEKLIMOHHOTO MaTepuaia — U3ydyeHHe
PEKOMEH/I0BAaHHBIX HCTOYHHKOB M JIUTEPATYpPbl MO TEMATHKE JIEKIIH. KoHcnekr nexkuum Ao0mKeH
coJiepkath pedepaTuBHYIO 3alHUCh OCHOBHBIX BOIPOCOB JIEKLUH, MPEIJIOKEHHBIX MpEnojaBaTeiIeM CXeM
(mpu UX 1EMOHCTpALMH), OCHOBHBIX UCTOYHUKOB U JINTEPATYPHI I10 TEMaM, BBIBOJBI 10 KaXJI0MY BOIIPOCY.
KoHcnekT omkeH ObITh BBINOJIHEH B OTAEIbHOM TeTpaau mno npeamery. OH JTOJKEH OBITh aKKypaTHBIM,
XOPOIIIO YUTAEMBIM, HE COJIEPKaTh HE OTHOCSIIYIOCS K TeMe HH()OPMAIUIO HITH PUCYHKH.

KoHcnekTsl HaydHOH IUTEPATYPBI IPU CAMOCTOSTENIBHOM ITOATOTOBKE K 3aHATHUAM JIOJKHBI
OBbITh BBINIOJHEHBI TAK)KE aKKYPaTHO, COJIEPKaTh OTBETHI Ha KaX/bli [MOCTABJICHHBIN B T€ME BOIIPOC, UMETh
CCBUIKY Ha HMCTOYHHK HH(OpMamuu ¢ 00s3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHUs W roja H3JaHMs
UCIOJIb3YeMOW HaydyHOH nutepaTypbl. KoHCIEKT MOXeT ObIThb ONOpPHBIM (COAep X aTh JIUIIb OCHOBHbBIE
KJIIOYEBbIE IO3UIMM), HO IPU 3TOM IO3BOJIIOLUIMM JIaTh IIOJIHBIA OTBET IO BONPOCY, MOXKET ObITH
noaApoOHBIM. O0BEM KOHCIIEKTA ONPEIEISIETCS] CaMUM 00yJarOIIHMCS.
B npouecce paboTsl ¢ yueOHOI 1 Hay4HOH JINTEpaTypOil 00yJaroUiicss MOXKeET:
- JenaTh 3alMCU IO XOJy YTEHUS B BUJE IMPOCTOrO WIM Pa3BEpHYTOro IUiaHa (Co3/1aBaTh IEpeueHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);
- COCTaBJIATh TE3UCHl (LIUTHUPOBaHME HaubOojee BaXXHBIX MECT CTaTbH WM MOHOrpaduu, KOPOTKOE
M3JI0’)KEHUE OCHOBHBIX MBICJIEH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHEe OCHOBHBIX BOIIPOCOB pabOThI);
- CO3/1aBaTh KOHCTIEKTHI (pa3BEPHYTHIE TE3UCHI).
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PaGouas mporpamma aucuurinHbl «KostonaHas XuMus» cCOCTaBlieHa B COOTBETCTBUH ¢ TPeOOBAHUSIMU
®I'OC BO no cneunansHoctu 04.05.01. «@yHnaMmeHTanbHas ¥ NPUKIaIHAs XUMUS», YTBEPKIEHHOTO
npuka3zoM MuHHCTEpCcTBa 0Opa3zoBanus u Hayku Poccutickoit ®deneparuu ot 13 mromst 2017 1. Ne 652

[Iporpammy cocraBuia:

JOIICHT Kadeapbl XUMUHU VYxkaxosa JI.41.

Pabouas mporpamma yTBep K/i€Ha Ha 3aceaHuu Kadeapbl XUMHUH

IIporokon 3acemanust Ne 8  or « 22 » anpens 2026 r.

PabGouas nporpamMmma 0/:[06peHa y‘IC6H0-MCTOIII/I‘leCKI/IM COBETOM XHMMKO-OHOJIOTHYECKOTO (I)aKy.IIBTCTa

Ilpotokon 3acemanuss Ne . 6 or « 28 » _ampens 2026 r.
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CaeeHus 0 nepeyTBepKAeHUN MPOrpaMMbl HA OYepeHON Y4eOHbIH roJl M PerucTpaluy U3MeHeHu il

YueOHbIi Pemenue BHeceHnnbie n3MeHeHus Ilonmucs 3aB.
roj Kadenpsl kadenpoii
(Ne mporoxomna,
J1aTa)
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