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OBIIME METOANYECKHNE YKA3AHUA

Heasro AUCUMILUIMHBL  sBiIsseTCST  (OPMUpPOBAHME KOMIIETCHIMH B  COOTBETCTBHUH  C
KBaJTM(HUKAIIMOHHON XapaKTEepUCTHKOW OakajmaBpa © y4eOHBIM IUIAHOM /ISl HallpaBJICHUS
noarotoBku  08.03.01  «CtpoutenscTBo», HampaBieHHOCTh «IIpombllieHHOE M TpakIaHCKOe
CTPOMTEIHCTBO»

3212121'{1/1 AUCIHHUIIVIMHBI: 1aTb HGO6XO[[I/IMI)IC TCOPCTUYCCKHUEC 3HAHUA, MNMPAKTHYCCKHUC YMCHUSA U
HaBbIKKM II0 OCHOBAaM XWMHH, HNO3BOJAIOMIMC YCIICIIHO HCIIOJB30BATH HX B HpO(i)CCCHOHaHBHOﬁ
JACATCIBHOCTH.

B pe3yJabTaTe H3YUYCHUS JUCHUIIJINHBI Oﬁy‘lﬁlﬁmﬂﬁCﬂ JOJIZKCH:

3namo:

PeaknmoHHas CrIOCOOHOCTH BEIIECTB: IEPHOAMUYECKAsi CUCTEMA YJIEMEHTOB, KHCIIOTHO-OCHOBHBIC U
OKHCIIATEIHLHO- BOCCTAHOBUTEJILHEIE CBOMCTBA BEIIECTB, BUILI XUMUYECKOH CBSI3H,
KOMITJIEMEHTAPHOCTh; XHMHUYECKUE CUCTEMBI: PACTBOPHI, TUCIIEPCHBIE CHCTEMBI,
MEKTPOXUMUYCCKUE CHCTEMBI, IIOJITUMEPHI U OJTUTOMEPHI, XUMUYECKas KHHETHKA, SHEPreTHKA
XHUMHYECKUX TPOIECCOB, XUMHUIECKOE U (Da30BbIe pAaBHOBECHS, CKOPOCTh PEAKITUH U METOJIBI €€
PETYIIMPOBAHUS, ICKTPOIIH3, KOPPO3HS METAILIOB U CIIOCOOBI 3aTUTHI OT KOPPO3UH.

Ymems:

- HCIIOJTB30BaTh 3HAHUS O XUMHUICCKIX CBOMCTBAX BEMIECTB M 0A30BBIX XUMUYCCKUX 3aKOHAX TIPH
pemieHnd  mpodeccuoHalbHBIX 3a1a4;

-MCIIOJIb30BaTh OCHOBHBIC TTPHUEMBI PAOOTHI B TAOOpATOPUHU M 00PaOOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX.

Baaoemus:
- HaBBIKaMH BBITIOJTHCHUS XUMHYECKUX JJTAOOPATOPHBIX OIepaiuii, 00pabOoTKH SKCIIEPUMEHTATBHBIX
JAHHBIX, COCTABJICHHS OTYETOB.

COZ!G[!)KZIHP[G pa3jie/jioB JTUCHUILIMHBI: OCHOBHBIE 3aKOHBI M TIOHSATHSA XHMHH. PeaKHI/IOHHaﬂ
CIIOCOOHOCTD BCIICCTB. XuMmudeckas CBsI3b H CTPOCHUE MOJICKYIIL. ONeMeHThl XUMHWYECKOMH
TCPMOJNHAMUKMU. OCHOBHBIE TIOJIOKCHHUS U OmnpeaAcCICHUsA XAMHYECKOM KHHETHMKH. XHUMHYECKOE
PaBHOBCECHUC. CsoiicTBa JUCIICPCHBIX CUCTCM. PaCTBOpBI n uXx cBoicrBa. KoMImiekcHble COCINHCHUA.
OKHCIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuuu. :‘)HCKTpOXI/IMI/IHGCKI/Ie IIPOLECCHI. KOppO?)I/IfI
MCTAJIJIIOB.



TEMATUYECKUM ITJIAH

CamocrosiTesbHasi pabora

Coneprxanue pa3aeson KonunuecTBo yacoB, BbIIEIAEMBIX HA
(Mopmyneit), CaMOCTOATENbHYIO PadoTy
TEM OUCITUITJIINHBI
Ounas popma 3aouHas popma
00yueHus 00yueHus

1. OCHOBHEBIC 3aKOHBI U TIOHATUS XUMHUH. 3aKOH COXPAHECHHUS MacChI. 7 10
3aKOH MOCTOSIHCTBA COCTABA. 3aKOH YKBHUBAJIEHTOB. 3aKOH ABOIaJipo.
Knaccudukarust HeopraHuueckux coeuHeHuil. CBONCTBa BaKHEHIINX
KJIACCOB HEOPT'aHUYECKUX COCTUHCHUMN: OKCHIOB, KUCIIOT, OCHOBaHHIA,
COJICH.
2. PeakiionHasi ClmocoOHOCTD BEMIECTB: KHCIOTHO-OCHOBHEIE U 7 10

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIC CBOMCTRA BelecTB. CTpoeHHe aToMa
u Ilepuonnueckas cucrema JI.M.Menneneena.

3. Xummuueckas CBsA3b U CTPOCHHUE MOJIeKysl. OCHOBHBIC XapaKTEPUCTUKH 7 10
xumudeckon cBsizu. KoBaneHTHas cBsi3b. J[oHOpHO-akienTopHOe
B3anuMozeiictue. MonHas cBsa3b. Meranmnuueckas cBsi3b. BomopogHas
CBSI3b.

4. DeMeHThI XUMUYIECKOW TepMOTUHAMUKH. [IpeaMer u 3amaun 7 10
TepMoanHaAMUKH. OCHOBHBIE XapaKTEPUCTHKU TEPMOINHAMUYECKON
cucreMbl. DHTanbmust. TermoBoit addext. Temnora odpazoBanus
BelecTBa. DHTponus. CBobomHas sueprus ['md6ca. HanpasnenHocts
XMMHYECKHX nporneccos. 3akoH 'ecca.

5. OCHOBHBIE TIOJIOXKEHUS U OTIPEIEICHUS XUMUYECKOW KHHETHKH. 5 10
CKOpOCTh XMMHUYECKUX peakUuil. 3aKoH AeiicTBua Macc. BrmsHue
TeMIIepaTyphl HA CKOPOCTh PEAKLMH. DHEPrusl akTHBalUK. Y paBHEHUE
Appennyca. Karannzas.

6. Xumuueckoe paBHoBecue. KoHcTaHTa XMMHUYECKOTrO PaBHOBECHSL. 5 10
Cwmemenne xumudeckoro pasHoBecus. [Ipuniun Jle-1llaTense
7. PactBOpEI M UX cBo¥icTBa. PacTBopuMocCTh BeriecTB B Boge. CriocoOs 7 12

BBIPa)KEHUS COCTaBa PacTBOPOB. PacTBOPHI HEANEKTPOIUTOB. PacTBOpHI
IEKTPOIUTOB. DIIEKTPOIUTHIECKAS TUCCOLMALINS BOJIBI. BogoponHelit
nokasatenb cpeapl. Koncranta aucconnanuu. CTeneHb JUCCOLUAIIH.
T'unponus coneit. Koncranrta rugponmusa. CTeneHb THAPOIN3A.
[Npoussenenue pactBopuMocTd. OCHOBHBIE (PH3UKO-XMMHUYECKHUE
CBOMCTBA BOJBL.

8. Komruiekcubie coenuHenus. HoMeHKIIaTypa KOMILIEKCHBIX 5 10
coenuHeHuil. [IpuMeHeHre KOMIIJIEKCHBIX COSAUHEHHH.
9. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUH. DIEKTPOXUMUYECKHE 9 14

nporecchl. CyIHOCT MIPOLECCOB OKHCIEHUS-BOCCTAHOBIECHUS. MeTOABI
COCTaBJIEHUSI YPaBHEHHUI OKHUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHH.
lampBaHMUeCKHiA rIeMeHT. DneKkTpoansie noreHnuansl. JJ(C u ee
mmMepenne. CTaHAapTHBIA BOIOPOIHEIHN 31ekTpo. Y pasHeHue HepHera.
Onexrpomms. 3akon Papanest.

10. Koppo3susi. OcHOBHbIE BU/IbI KOPPO3UH. METO/IbI 3AIIUTHI METAJIIOB 7 14
CIUIAaBOB OT KOPPO3HH.
11. CaotictBa mucmepcHbIX cucteM. Kiaccuukamyst AUCTIepCHBIX 6 11
cucreM. [IeHbl, SMyIECUH, CYCTICH3UH, a3PO30JIH, KOJUIOHTHBIE PACTBOPEIL.

Bcero: 12 121




CICOK PEKOMEHJIYEMOU JINTEPATYPEI

— 11 TeOpeTHYecKOoi MOJArOTOBKY U pellleHHus 32124 NP BbINOJIHEHHN KOHTPOJILHOI
padoThI

OcHognas:
1. Hepkau C. P., bepecroa I'.I1., Peyr K. B.. [IpakTukym mo oOmieit xumuu : [yded. mocooue
st By30B] Mypmanck : U3n-so MI'TY 2006. Umeetcs snektpon. ananor 2006 r. - bubmuorp.: c.
16. - ISBN 5-86185-224-3 : 99-56. (bubruomexa MITY: abonemenm — 484 3k3, uumanvhviii 3a1 —
59K3.)
2. Hepxau C.P., Hsxuna T.A., 3otoBa K.B., I'yceBa JI.A. [lpaktukym mno xumuu: YuyeO.
nocobue. Mypmanck: M3g-so MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubruomexa MI'TY: abonemenm — 759 9x3, uumanwmsiii 3a1 — 12 2x3.)
3. I'muaka H.JL Tlox pen. B.A. PabunoBuya, X.M. PyOunoii. 3agaun u ynpakHeHHUs M0 001Iei
xumun: Yuel. nocooue mis By30B / M..KHOPYC, 2014. 3agauu u ynpaxxHeHHS 10 OOIICH XUMUH :
yue6. nmocoobue st By3oB / H. JI. I'munka; mox pen. B. A. Pabunosuua, X. M. Pyounoit. - U3x. crep. ;
W3a. ucnp. - Mocksa : Unterpan-Ilpecc, 2011, 2008, 2003, 2006, 2005, 2004, 2002, 2001. - 240 c. -
ISBN 5-89602-015-5 : 135-75; 133-00; 135-75; 175-00; 160-00 (hubauomexa MI'TY: abonemenm —
575 9k3)
4, Koposun H.B. O6mas xumust: yaeOnuk s By30B / H. B. KopoBuH. - 2-¢ u3., ucnp. u jorl. ;
3-e m3m., ucnp. - MockBa : Beicur. mk., 2002, 2000. - 558 c. : wn. - (IloGemurenp KOHKypca
yueOHnkoB). - ISBN 5-06-003939-0 : 160-00 (bubauomexa MI'TY: abonemenm — 90 2x3, uumanbHuiil
san — 1 9x3.)

Jlononnumenvnasn:

1. CyBopos, A. B. O6mas xumus : yueOHuK 11t By30B / A. B. CyBopos, A. b. Hukonbckwuit. -
[4-e u3n., ucmp.]. - Cankt-IletepOypr : Xumuszaar, 2000. - 622 c. : un. - ISBN 5-93808-004-5 : 155-
00; 82-50. (bubnuomexa MITY: abonemenm — 90 »>5x3, uumanroueii 3a1 — 1 9K3.)
24.1 - C 89J1abopatopHbIid TPaKTUKYM 110 xuMuH : yae0. nmocodue / C. P. Jlepkau, T. A. Jlsxkuna, U.
H.

2. Konosanosa; [mox pea. M. H. Konoanosoii] ; ['oc. kom. Poc. deaepanuu no pei00JIOBCTBY,
MypMaH. roc. TexH. yH-T. - Mypmanck : MI'TY, 2000. - 195 c. : un. - bubmumorp.: c. 184-185. - ISBN
5-86185-114-X . (bubauomexa MI'TY: abonemenm — 322 9x3, uumanvuwiii 3an — 10 3x3.)

— JIJIS1 BBINOJTHEHUS J1a00PaTOPHBIX padoT U pelieHusl 3a71a4 NPHU BbITIOJTHEHUH
KOHTPOJIbHOM padoThI

1. Hepkau C.P., Jlaxuna T.A., 3otoBa K.B., I'yceBa JI.A. Ilpaktukym mno xumuu: Yueo.
nocobue. Mypmanck: M3a-so MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubruomexa MI'TY: abonemenm — 759 9k3, uumanvhsiii 3a1 — 12 9x3.)

2. I'muuka H.JL Tlox pea. B.A. Pabunosuua, X.M. PyOunoii. 3agaun u ynpaxHeHus 1mo oOuiei
xumun: Yue6. mocobue ans By3oB / M.:KHOPYC, 2014. 3amaun u ynpakHeHHs IO OOIIeH XUMUH :
yue6. mocobue ans By3oB / H. JI. ['nunka; nox pen. B. A. Pabunosuua, X. M. Py6unoii. - U3a. crep. ;
W3a. ucnp. - Mocksa : Unrerpan-Ilpecc, 2011, 2008, 2003, 2006, 2005, 2004, 2002, 2001. - 240 c. -
ISBN 5-89602-015-5 : 135-75; 133-00; 135-75; 175-00; 160-00 (hbubruomexa MI'TY: abonemenm —
575 9K3)



Ilepeyennb pecypcoB HH(POPMAIIHOHHO-TEJEKOMMYHUKANMOHHOM ceTH « UHTEepHeT),
HEeO0XO0IMMBIX /1JI51 OCBOEHHS M CUUILIUHBI (MOTYJIf)

J1eKTPOHHO-0u0InoTeuHbIe cucTeMbl (IBC)

HaumenoBanue 351eKTpOHHO-OMOIMOTEYHON CUCTEMBI

(3BC) Anpec caiita

1. | DnexkrpoHHO-OMOIMOTEYHAs CUCTEMA
«M3narenscrBa «JIAHDb» http://e.lanbook.com/

2. | DAEKTpOHHO-OMOIMOTEUHAs CUCTEMA
«YHHBEPCUTETCKAsT OMOINOTEKA OHJIANH http://biblioclub.ru/

3. | DIeKTpOHHO-OMOIMOTEYHASI CHCTEMA http://www.studentlibrary.ru/
«KoHCynbTaHT CTy/IEeHTa»

4. | DIeKTpOHHO-OMOINOTEUHAs CHCTEMA http://www.iprbookshop.ru/
«IPRbooks»

5. DnexktpoHHo-0ubamoTeunas cucrema D5C "Tpounkuii http://www.trmost.com/tm-
moct" main.shtml?lib

Marepuainpl, HaxX0AIKUecs B CBOOOJHOM JTOCTYIIE Ha CIASAYIOMNX caiTax:
http://chemexpress.fatal.ru
http://www.xumuk.ru
http://wikipedia.ru
http://www.chemport.ru
http://djvu-inf.narod.ru/nclib.htm
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COAEPXAHUE N METOANYECKHUE YKA3AHUA K U3YVYEHUIO TEM AMCLUTIIMHBI

Tema: OCHOBHBIE 3aKOHBI M IOHATHS XHUMHH
OcCHOBHBIC 3aKOHBI M IIOHATHS XUMHUH. 3aKOH COXpaHCHHA MACCHI. 3aK0H IIOCTOSHCTBA COCTaBa.

3aKOH PKBUBAJICHTOB. 3aKOH ABOTaJpo U cieacTBus. Kiaccudukanus HeopraHMIeCKuX COeTMHEHHH.
CBoiicTBa BaXHEHIIINX KJIACCOB HEOPTaHMUECKUX COCAMHEHUMN: OKCUIOB, KUCIIOT, OCHOBaHHH, COJICH.

TpeOGoBaHusl K YPOBHIO OCBOCHMS CO/IEP:KAHMUS TeMbI
N3y4yuB 1aHHYyI0 TeMy, CTYAeHT N0JIKEeH:
® 3HATh:
O OCHOBHBIE TIOHATHSA XMMHH: aTOM, MOJIEKYyJa, MOJIb, MOJISIpHas Macca, KOJUYECTBO
BEII[ECTBA, BAJIEGHTHOCTh, CTETIEHb OKUCIICHUS
OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHUS: CTEXUOMETPUUYECKHE U Fa30BbIE
KJIaCCU(UKALIMIO HEOPTaHUYECKUX COETUHEHHUM
CBOMCTBA pa3IMYHbIX KJIACCOB HEOPTraHUYECKUX COCAUHEHUN
O OCHOBHBIE 3aKOHBI XUMHH
® yMeTh:
O HCIOJIb30BaTh MaTeMaTHUECKHE BbIPAYKEHUS 3aKOHOB XMMUU NP PELIEHUH 3a7a4

o O O

Ilopsinok U MeToAMYeCKHE YKA3AHUA 110 U3YYEHUIO TEMbI:
IIpu n3yyeHnu TeMbl HEOOXOAUMO:

e 1I3yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOUHN)

e OTBETUTH HA BOMPOCHI I CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

ok whE

9.

Yto Takoe aroM, MoJieKysa?

Uto Takoe OTHOCHUTEIIbHAs aTOMHAsl Macca, OTHOCUTENTbHA MOJIEKYJIsipHas Macca?

Uto Takoe MoJsipHasi Macca BemiecTBa? B kakux eMHHIIaX OHA BhIpakaeTcs?

Uto Takoe MOJISIPHBINM 00bEM rasa, U B KAaKUX CIUHHIIAX OH BhIpayKaeTcs?

IlouaTtue MoJIb BelleCTBA.

ChopmynupyiiTe 3akoH ABOrajpo W CIeACTBHS U3 Hero. Kakue ycinoBuUs Ta30BOTO COCTOSHUS
Ha3bIBAIOTCS HOPMAIbHBIMH?

Kakue cooTHOImIEHHUS MEXIy pa3IMYHbBIMHA Ta3aMH MOJKHO BBIBECTH Ha OCHOBAaHWHM 3aKOHa
ABorazapo?

KakoBa cBsi3b MEKIy OTHOCUTEIBHON MOJIEKYJIIPHOM MAacCOM ra3a U OTHOCUTENIbHOM TUIOTHOCTBIO? Kak
HAXOJIUTCS IJIOTHOCTh OJTHOTO I'a3a M0 OTHOIICHUIO K APYroMy?

Cdhopmynupyiite 3aKOH TMOCTOSHCTBA COCTaBa M 3aKOH COXpaHEHHs Macchl BemiecTBa. Kak
MIPAKTUYECKU UCTIONB3YIOTCS ATH 3aKOHBI?

10. Yro BeIpaxaet xumuueckas Gopmyna? UTo BeIpakaeT XUMUUYECKOE ypaBHEHUE?
11. [JaiiTe onpeneneHre NOHITHS «IKBUBaJICHT». UTO Takoe SKBUBAJICHT BellecTBa?

Tema: PeakninonHasi cnocO0HOCTL BeIIECTB
KucioTHo-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BenlecTB. CTpoeHHe

aroMa u [lepuonnueckas cucrema J[.M1.Menneneesa.

TpeGoBanusi K YpOBHIO OCBOEHHS CO/IEPKAHMUS TeMbI
M3yunB 1aHHYI0 TEMY, CTYEHT 0JI)KEH:
® HMeTh MpeacTaBJIeHHeE:
O O CTPOCHHHU aToMa U KOPIYCKYJISIPHO-BOJIHOBOM MPHUPOJIE JCKTPOHA;
O 00 OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUSIX aTOMOB.
e 3HATh:
O KBaHTOBBIC YKCJIA, UX XaPAKTCPUCTUKY;



O aTOMHbIE OpOUTAIIH, IPUHLIUITHI 3aMIOJTHEHHS SJIEKTPOHAMHU aTOMHBIX OpOUTAIIe;

o mnepuogudeckui 3axkoH .M. Menneneesa, NpUHLUIIBI IOCTPOEHUS MEPUOAUYECKON
CUCTEMBI JJIEMEHTOB;

® yMeTh:

O OIKCBIBATH CTPOEHHE JIIOOOTO aToMa C MOMOUIBIO AMEKTPOHHBIX (POPMYIT U aTOMHBIX
opOuTanei, 1 onpeneNaTh KBaHTOBBIE YKCIIa 3JIEKTPOHOB;

O TIO 3JEKTPOHHBIM KOH(UTYpaHsIM ONPEACIATh 3JEMEHT, ero MecTo B Tabnuie .M.
Menneneena;

O OHIpPENENATh BAJICHTHOCTh 3JIEMEHTOB B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUSIX;

O TMPOTrHO3UPOBATH XWMHMYECKHE CBOMCTBA JJIEMEHTOB, MCXOJ M3 UX IOJIOKEHUSA B
MEPUOIUYECKON CUCTEME U AJIEKTPOHHBIX (POPMYJI COOTBETCTBYIOIIUX aTOMOB.

IHopsinok U MeToAMYeCKHE YKA3AHUA 110 U3YYEHUIO TEMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e 13yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOUHN)

e OTBETUTH HA BOMPOCHI 11 CAMOKOHTPOJIS IO TEME.

Bonpocul ona camoxonmpons:

1.

o

NGO

JlaiiTe onpeaeneHust CASAYIONUM TTOHSATUSM: aTOMHasi OpOUTaIb, KBAHTOBBIE YHCIIa, OCHOBHOE U
BO30YXKJEHHOE COCTOSTHUE aToMa, 3JIEKTPOHHAs KOHPUrypaus aToMa, 3JIeKTPOOTPULIATEIbHOCTh
aToma.

B uem 3akmrouaercs TPUHIUMIT HAUMEHBIIEH SHEPTHH 3arlOJHEHUS JJIEKTPOHAMU aTOMHBIX
opOuTanei?

B gem 3akmrouaercs npunnun I[aymmu?

Kakue aTomHBIC OpOMTAIN MOCTIEAOBATENIBHO 3aMOIHSIIOTCS Y aTOMOB AJIEMEHTOB 3-TO Tepuoaa?
4-ro mepuoaa? 5-ro nepuona?

Kaxoii a51ekTpoH TpyaHee OTOpBaTh OT aToMa XJjiopa — 3S uiu 3p?

Kakoii 371eKTpoH TpyaHee OTOpBaTh OT aToMa 6poma — 3d witu 4p?

ATOM Kakoro 3J€MeHTa B OCHOBHOM COCTOSIHMM UMEET €IMHCTBEHHBIN 5 P-371€KTPOH?

YTo HeNpaBUJIBHO B 3amucH KoHGurypaumii: 2p’, 2d3, 5d2?

Tema: XuMuuyeckasi CBA3hL U CTPOECHNE MOJIEKYJI
OCHOBHBIE XapaKTePUCTUKH XUMHUUYECKOU cBsi3u. KoBaneHTHas CBs3b. J[OHOpHO-aKIenTopHOE

B3aHMO,Z[eI>'ICTBHC. Honnas cBsa3s. MeTannnueckast CBS3b. Boz[opolea;I CBA3b.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COEPKAHMS TEMbI
N3y4yuB 1aHHYIO TeMY, CTYA€HT H0JIKEH:
® 3HATh:
O OCHOBHBIE THINBI M XapaKTEPUCTUKA XUMHUYECKOW CBSA3M; MOHUMATh HPUPOIY
XUMHUYECKOH CBSI3H;
O O0COOEHHOCTM KOBAJCHTHON CBS3U (HACBIIIAEMOCTh, HAMpPaBIEHHOCTb, KPATHOCTH,
MOJISIPHOCTD, TIOJISIPU3YEMOCTH);
O MEXaHU3Mbl BO3HUKHOBEHHS! KOBAJIEHTHOU CBSI3H;
O UMETh NPEJCTABICHHWE O BIHMSHUHM, KOTOPOE OKa3bIBaeT THOpPHAM3AIMS aTOMHBIX
opOuTanei Ha MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYT U HOHOB;
O CBOICTBA BEUIECTB C PA3IMYHBIMU TUIIAMU XUMUYECKOM CBSI3U;
O TPUPOAY U OCHOBHBIE OCOOCHHOCTH MEKMOJIEKYISIPHBIX B3aUMOICHCTBUI.
® yMeTh:
o (opMmynHpoBaTh MOHATHE XUMHYECKOH CBSI3M M XapaKTepU30BaTh €€ DHEPrHIo,
JUIMHY, BaJIGHTHBIN YTOJI, HOJIIPHOCTB;
O OOBACHATH CTPYKTYpy MOJEKyl ¢ Sp—, Sp>—, sp-rubpummsanueil aTOMHBIX
opburanei;
O OINpEeAeNTh MOJsSpHA WINA HEMOJSIPHA MOJIEKYIIa;



O TPOTHO3UPOBATH OTJENbHBIE (PU3UKO-XUMHUUECKUE CBOWCTBA COCAMHEHHI HAa OCHOBE
UX MOJIEKYJISIPHOTO CTPOCHHSL.

Ilopsinok U MeTOAMYECKHE YKA3AHUSA 110 U3YYCHHUIO TeMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e U3yunth MaTepuabl y4eOHHKOB (y4€OHBIX TOCOOMIA)

e OTBETUTH HA BOMPOCHI i1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ons camoxonmpons:

1.

JlaiiTe ompeneeHus CISAYIOINIMM TOHSTHSM: XHMHUYECKas CBS3b, JCIOKATH3AIUSA JICKTPOHOB,
KOBaJICHTHAs CBsI3b, KOBAJICHTHASI HETOJISIPHASI W KOBAJICHTHAS IMOJISIpHAS CBS3W, MOHHAS CBS3b,
MeTaJUTH4YecKasl CBSI3b, DHEPIrHsl CBsI3W, OOMEHHBIH W JOHOPHO-AKIEMTOPHBIA MEXaHU3MBI
0o0pa30oBaHUsl KOBAJICHTHOW CBSI3M, THOPUIU3AIUS ATOMHBIX OpOWTaJIel, METOJ BaJCHTHBIX
cemseit (MBC), meron monekynspHbix opOutaneit (MMO), monekynspHas opOutains (MO),
ces3piBaromas MO, pasperxisiionias MO, 6— W T—CBSI3U, TOPSAOK CBSI3H, JUAaMarHUTHBIC H
MapaMarHuTHBIC BEIICCTBA.

BriOepuTe U3 crmcka BEHIECTBA C HEMOJSIPHBIME KOBajJeHTHBIMU CBsi3siMu: SiCls, Brao, BrCl, Pa,
AlH3, SO, CoNo, Tes, WBTrs5, Ss.

BreiOepuTe U3 criucka BeliecTBa ¢ MOJIIPHBIMHA KOBaJICHTHBIMH cBsi3ssMu: O3z, P2O0s, Ps, SO3, HF,
Cly, NOg2, H», SFs.

JUIs crieAyromux map JBYXaTOMHBIX MOJICKYJT YKaKHUTE MOJIEKYIy ¢ 0oJjiee MOJISIPHOM CBA3BIO U
OTIpeIeNIuTe, KaKoil aToM HeceT OTPULATENIbHBIN 3apsa] M KaKOW — MOJOXKUTENbHBIN: a) FrF u
FrAt; 6) HBr u KH; 8) CO u NO.

OrnpenenuTe THI CBA3U U YKOKUTE HAMPABJICHUE CMEIICHUS 3JIEKTPOHOB TI0 CBS3H B CIICTYIOIINX
Monekynax: Sz, HaS, Nal, CO2, CH4, NH3, KoS, N2, SFs, SO:s.

N3 nanHOTO TIepedHsI BHIOCPUTE COCTUHEHUS C MPEUMYIIECTBEHHO MOHHBIM XapaKTEPOM CBSI3H:
H20, K20, HF, F.0, KF, H,Se, SnH4, KCI, CaF, Csl.

Ompenenure, Kakas W3 CBA3CH B KaXIOW W3 YKa3aHHBIX MOJICKYJ XapaKTEPHU3YEeTCs OOJIbIICH
crenenpto nonnocru: H—O—CIl, N—O—CI, H—S—CI, K—O—H, Na—S—H.

Tema: JHepreTuka XUMHYECKHX PeaKIMid
[Ipeamer u 3amaun TepmMoguHaMUK. OCHOBHBIC XapaKTEPUCTUKU TEPMOIMHAMHYECKOM

cucteMbl. DHTanbnus. TermnoBoi addekt. Temmora oOpazoBanus BemecTBa. JHTponus. CBoOOHAs
sHeprus [ 'n66ca. HanpapiieHHOCTh XMMUYECKUX MpolieccoB. 3akoH [ecca.

TpedoBaHMsI K YPOBHIO OCBOEHHS COMAEPKAHUS TEMBbI
H3yunB 1aHHYI0 TEMY, CTY/IEHT J0JI)KEH:
e 3HATh:
O TIOHATHSA: CUCTEMA, TOMOTCHHAs ¥ TeTePOTrCHHAsl CHCTEMbI, H30JMPOBaHHAs, OTKPHITas
W 3aKpbITasi CHUCTEMbI, MNapaMeTpbl W (YHKIUU COCTOSHHS, IKCTCHCHUBHBIC U
WHTCHCUBHBIC BEIMYHMHBI, IPOLIECC, SHEPTHUsl, BHYTPECHHSIS SHEPTUs, paboTa, TEIoTa,
AK30TePMHUYECKas PEaKIusi, dHIOTEPMHYECKas peakis, CTaHJapTHOE COCTOSHUE,
SHTAIBINA, PHTPOIHSL, SHeprusi [ m6Oca, caMoNpOU3BOJIBHBIHN MpoI1Iece;
O TEepBBIH 3aKOH TEPMOJUHAMHUKH, 3aKoH ['ecca, ciencTBus uz 3akoHa ['ecca;
O BTOPOH 3aKOH TEPMOJIUHAMUKY;
O YCIOBHS CaMOIIPOU3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEaAKIIHA.
® yMeTh:
O pacCUUTHIBATh SHEPreTUUYECKHE XAPAKTEPUCTUKH (SHTANBIIHIO, SHTPOMHUIO, YHEPTUIO
I'u66ca) pu3nueckux U XUMUIECKHX MTPOIIECCOB;
O TPOTHO3UPOBATH HAMPABICHHE CAMOTIPOU3BOIBHOTO MPOTEKAHUS MPOIIECCOB;

HOpﬂ)lOK N METOAUIECCKHEC YKA3AHUA 10 U3YICHHUIO TEMbI:



IIpu u3yyeHun TeMbl HEOOXOIMMO:
e U3yuuth MaTepuainbl yaeOHUKOB (y4eOHBIX TOCOOMIA)
e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS IO TEME.

Bonpocwi ona camokonmpons:

1.

© N A

JlaiiTe ompeneneHus CIAeIyIOIUM TOHATHIM: CUCTeMa, (YHKIIMH COCTOSHHSI, SKCTCHCHBHBIC U
MHTEHCUBHBIE CBOMCTBAa, MapaMeTpbl COCTOSIHUS, CTAaHAAPTHOE COCTOSIHUE, CTaHJapTHBIE
YCIIOBHSI, TEPMOXHUMHUS, TETUIOBOK 3(D(HEKT XMMUYECKON pEaKIiy, TEPMOXUMUYECKOE ypaBHEHUE,
BHYTPEHHSISl DBHEPrUs, OHHTAJbIUS, OHTpomIuUs, HHeprus [ub0Oca, craHgapTHas SHTAIbIUS
o0Opa3oBaHUs BEIIECTBA, CTAHIAPTHAs HHTPOIMUS BEIIECTBa, CTaHmapTHas sHeprus [ubOca
00pa3oBaHUs BEIIECTBA.

Haiite hopMyIupOBKM 3aKOHOB: COXpPaHEHUs YHEPIHH, BTOPOro Hayajla TepMOJMHAMUKH, [ ecca.
Cdopmynupyiite cienctsus u3 3akoHa ['ecca.

Bbruncnute KOJMYECTBO TEIUIOTHI, KOTOPOE BBIIEIUTCS IPU IOJHOM CrOpaHUM B M30BITKE
Kuciaoposaa 1 1 cMecH, COCTaBIEHHOM MPU CTaHJAPTHBIX YCIOBUSX U3 paBHBIX OOBEMOB METaHa,
BoJIopoaa, okcuaa yraeposa (1) u aprona.

Mo3keT 11 SHTPOIHS BEIeCTBA ObITh BEIMYMHON OTpULIATENbHOMN?

MoskeT 11 U3MEHEHHE SHTPOTINH B PEaKIUU ObITh BEIMYMHONW OTPULIATENILHOM?

KaxoB 3uak AS® npo1ecca 1iaBJieHus BEeecTBa?

KaxoB 31ax AS mporiecca KOHIEHCAIINH TTApOB KAKOTO-THO0 BemecTsa?

[IpuBemuTe MpUMEpHI peakimii, amst koTopeix: a) ASC monmoxwurensno; 6) AS? oTpumarensHo; B)
AS® 61m3K0 K HYITIO.

Tema: Xumuyeckass KUHeTHKA. CKOPOCTb XUMHYECKHUX PeaKkIuii
Tema: XumMnuyeckoe paBHoOBecHE

OCHOBHBIC TTOJIOKCHUS U ONpCACICHUA XAMHYECKOM KMHETUKH. CKOpOCTB XUMHUYCCKUX

peakuuii. 3aKoH AeHCcTBHUSA Macc. BnusHue TemnepaTypbl Ha CKOPOCTh PEAKIIMU. JHEPrus
akTUBalMU. YpaBHeHUuEe AppeHuyca. Karanus.

KoHcTanTa XuMH4IecKkoro PpaBHOBECHUA. CMeH_[eHI/Ie XUMHUYCCKOT'O PAaBHOBCCHA. HpI/IHHI/IH Jle-

[IaTenne

TpeOoBaHMsl K YPOBHIO OCBOCHHUS COEPKAHMUS TEMbI
H3yunB 1aHHYI0 TEMY, CTYAEHT 0JI)KEH:
® 3HATh:

O TIOHATHS: CKOPOCTh, KOHCTaHTa CKOPOCTH, MOJIEKYISPHOCTb PEaKIHH, MOPSI0K
peakiuu (YacTHble M OOLIUN MOPSAKH), TeMIepaTypHbId KOIPPUIMEHT CKOPOCTH
peakiuMu, DHEpPrus  aKTHBAllMM, KaTaau3  (TOMOTCHHBIH,  T'eTepOrcHHBIH,
(hepMEHTAaTUBHBIN ), KaTaIU3aTOPbI, ”HTHOUTOPHI,
3aKOH JICHCTBYIOIIMX MAacCC;
npaBuiio Baut-I'odda;
ypaBHeHUE AppeHunyca;

(hakTOPBbI, BIUSIONINE HA CKOPOCTh XMMHUECKON peakilnu;

OCOOCHHOCTH TMPOTEKAaHUs PA3NUYHBIX THIIOB XUMHUYECKHX PpEaKUUW: MPOCTHIX,
CJIOHBIX, TOMOT€HHBIX, T€TEPOTeHHBIX, IIEMTHBIX, 00PAaTUMBIX, HEOOPATUMBIX;
OCHOBHBIE 00JIACTH MPUMEHEHHS KaTaIn3aTOPOB.

MOHATHS: 00paTUMbIE K HEOOpAaTUMBIE pPEaKIlii, XMMUYECKOE paBHOBECHE, KOHCTAaHTa
XMUMHUYECKOTO PAaBHOBECHUS;

YCIOBUS JOCTH)KCHUS XHMHUECKOTO PABHOBECHS;

npuniun Jle [llarense ans xuMmudeckux U (ha30BbIX PABHOBECHIA;

(hakTOPHI, BIUSIONIME HA CMEIEHUE XUMHUYECKOTO U ()a30BOTO PAaBHOBECHS;

o mnpaBuwio ¢a3 ['ub0ca, hazoBbie AUArpaMMBI.
® yMeTh:

O O O O O

o O

o O O
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O IPOrHO3UPOBATh BIIMSHUE HA CKOPOCTb PEAKUMM KOHIEHTpPAllMd pEarcHToB,
TEMIIEPATYPBI, IPUPObl PEArUPYIOIINX BEIIECTB, KaTAIU3aTOPOB;

O PpaccuMTBHIBaTh TEMIEPATYPHBIH KOA(PPUIMEHT CKOPOCTH pEaAKIHH, HSHEPTUIO
aKTUBaLUU;

O paccuuThiBaTh: l) M3MEHEHHE CKOPOCTU PEAKLUM IPU HU3MEHEHHU TEMIIEpaTyphl,
€CJIM M3BECTHA DSHEPIus AaKTUBALMU, 2) HHEPrUI0 AaKTUBAIMM, €CJIM H3BECTHO
M3MEHEHHUE CKOPOCTH peakluy IpyU U3MEHEHUHU TeMIIepaTypBhl.

O OIMCHIBATH MOJIOXKEHUE PaBHOBECHSI OOpaTHMBIX PEAKLMH MOCPEICTBOM KOHCTaHTHI
XMMHMUYECKOTO PaBHOBECHS;

O paccuuTaTh TEMIIEPATypy, P KOTOPOH yCTaHABIMBAETCS XUMUYECKOE PABHOBECHE;

O ONIpENeNATh HalpaBiICHHE CMEILIEHUS PaBHOBECHUS IIOJ BO3JACHCTBHEM pPa3IMYHBIX
BHEIIHUX (DaKTOPOB;

O CTpouTh (a3oBYIO AMArpaMMy BOJbl M HUCIOJb30BaTh €€ ISl ONpPEIENICHUs 4ucia
CTerneHel cBOOO bl pa3IMUHBIX (Pa30BbIX COCTOSTHUI BOJIBI;

O aHaNIM3UpoBaTh (a30BbIE TUATPAMMBI.

Ilopsinok U MeToAMYeCKHE YKA3AHUA 110 U3YYEHUIO TEMbI:
IIpu n3yyeHnu TeMbl HEOOXOAUMO:

e 1I3yuuTh MaTepuanbl y4eOHUKOB (y4eOHBIX TOCOOUHN)

e OTBEeTUTH HA BOMPOCHI I CAMOKOHTPOJIS IO TEME.

Bonpocul ona camokonmpons:

1.

©Coo~No

JlaiiTe ompeneneHHus CISAYIONIMM TIOHATHSM: CKOPOCTh XHMHYECKOW peaKIMH, KOHCTaHTa
CKOPOCTH XMMHUYECKON peakluu; TMOPSIJA0K M MOJIEKYJISIPHOCTh PEAKIMH; TeMIepaTypHBIi
KO3(h(GUIIMEHT CKOPOCTH peaKlUu; SHEPIrHsl aKTHBAIMH; aKTUBUPOBAHHBIM KOMIUIEKC; KaTallu3,
KaTaJau3aTopbl; OoOpaTUMble W HEOOpaTHMBbIE pEeaKIUu; XMMUYECKOEe paBHOBECHE; KOHCTAHTa
PaBHOBECHS; CMEILIEHUE XUMUYECKOTO PAaBHOBECHSL.
Haiite popmynupoBky npasmia Bant-I'odda, npuanuna Jle Illarenbe, 3amumure ypaBHEHUE
Appenuyca.
Kakue u3 crnenyrommx (pakTopoB BIHAIOT Ha CKOPOCTh XUMUYECKOH peakluu:

—MpUpOJIa pearupyoIlruX BellecTB;

—Macca pearupyrouux BeuecTB;

—KOHIICHTPAIH pearupyronix BEeIEecTB B PaCTBOPE;

—Macca pacTBopa;

—00BeM pacTBoOpa;

—MpUpOJIa paCTBOPUTEIIS;

—00beM ra3oBoOii cMecH;

—Macca ra3oBoil cMecH;

—JlaBJICHUE ra30BOM CMeCH;

—TeMIiepaTypa;

—MPUCYTCTBUE KaTalu3aTopa.
Hanummre BeipaskeHue Al CKOPOCTEH peakinii, mpoTekarouux mno cxeme A + B — AB ecnu: a)
A u B — BemiecTBa, HaxosIuecs B pactsope; 06) A — TBepAoe BeuecTBo, B — ras umum BemecTso,
HaxoJ1eecs B pacTBope; B) A u B — razoo0pa3Hbie BenecTBa.
Ot xakux (akTOPOB 3aBHCUT KOHCTaHTa CKOPOCTU XUMHUECKOH peakuuu? [louemy 3Ty BenuuuHy
Ha3bIBAIOT «KOHCTAHTOM»?
Kakyro pazMepHOCTh HMeeT KOHCTaHTa CKOPOCTH XUMHUYECKOH peakiuu?
B uem oTamune Mex Iy 00IUM TOPSIKOM PEaKIIMU U MOPSIAKOM PEAKINH TI0 JAaHHOMY BEIEeCTBY?
Moryt 11 OBITh peakiiy HYJIEBOTO Mopsiaka?
B uem paznuune nopsika U MOJIEKYISIPHOCTU peakuu? MoTyT U OHU OBITh PaBHBI?

. Kakoe 0611_[66 MNpEACTaBJICHHUEC JICXKKUT B OCHOBC O0OBSICHEHUS JIeNCTBUSA KaTajin3datopa B

TOMOI'CHHOM U I'€TCPOTr€HHOM KaTanuse?
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11. Ilouemy XMMHUYECKOE PAaBHOBECHE HA3bIBAECTCS AMHAMUYECKUM?

12. Yem omnmuarorcs mo (QopMe 3amucHu BBIPRKEHHUS JUISI KOHCTAaHT TOMO- M TeTepOreHHBIX
paBHOBECHI1?

13. Kak cka3bIBaeTcsi IPUCYTCTBUE KaTalIU3aTopa Ha COCTOSIHUM XUMUYECKOTO PaBHOBECHS?

14. Onpenenute, Kak U3MEHHUTCSI CKOPOCTh peakluu OKuciieHus okcuaa azota (1), umeromas tpetuit
nopsanok, 2NO ) + Oz ) = 2NO: (), Ipu yMeHbIIeHHH KOHIEHTpauuu okcuaa azora (I1) B 3
pasa.

Tema: PacTBOpHBI M HX CBOIHCTBA
PactBopumocTs BeriecTB B Bojie. CriocoObl BEIpayKEHUS COCTaBa pacTBOPOB. PacTBopbl
HERJIEKTPOJIUTOB.

TpedoBaHMs K YPOBHIO OCBOEHHS COIEP:KAHUS TEMBI
N3y4yuB 1aHHYIO TeMY, CTYAEHT H0JIKEH:
® 3HATh:

O TIOHATHS: PAaCTBOP, PACTBOPHUTEIh, PACTBOPEHHOE BEIIECTBO;
0COOEHHOCTH CTPYKTYPhI BOABI B ) KUAKOM U TBEPAOM COCTOSAHUAX,
TEPMOIUHAMHKY TIPOIIECCOB PACTBOPCHHS,
oOrIre CBOKCTBA pacTBOPOB U MOHATHE HCATHFHOTO PacTBOPA;
CTIOCOOBI BEIPAYKEHUSI COCTaBa PaCTBOPOB;
3aKOHBI Payisi O JaBJIGHUW TapoB PACTBOPUTENS HaJ PAcTBOPOM W HM3MEHCHUH
TEMIIEPATyp KATICHUS U 3aMep3aHusi paCTBOPOB.
® yMeTh:

O PpacCUMTBHIBATh COJIEPKAHHE PACTBOPEHHOTO BEHIECTBA PA3IMYHBIMU CIOCOOAMHU
(MaccoBast HOJsI, MOJIApHasl MOJsA, OOBEMHasl JOJs, MOJISIpHAs KOHIICHTpAIlus,
MOJISIDHAsT KOHIICHTPALUSl JKBUBAJICHTOB, MOJISUIbHAS KOHIIEHTpAIHs, MaccoBas
KOHIICHTPAIHSI, TUTP);

O TIPOHM3BOJUTH B3aMMHBIC TIEPECUYETHI KOHIICHTPAITHIA,

O PpacCUMTHIBATh JaBJICHWE HACHIIIEHHOTO I1apa pAacTBOPUTENS Hall PacTBOPOM,
W3MEHEHHE TEeMIIepaTyp KPUCTAUIM3AMA W KHUIICHUS, OCMOTHYECKOC aBJICHHE
pacTBOpa pu U3BECTHOM KOHIIEHTPAIIHH.

0O O O O O

IMopsiiok U MeToANYECKHE YKA3AHUSA N0 H3YYEHUI) TeMbl:
IIpu u3y4yeHnu TeMbl HEOOXOAMMO:

e 3yunTh MaTepuanbl yueOHUKOB (YI€OHBIX ITOCOOHHN)

e OTBETHTH Ha BOIIPOCHI JIJIsI CAMOKOHTPOJIS TI0 TEME.

Bonpocwi ona camokonmpons.

1. Jaiite onpeneneHus CiaelylOLUM MOHATUIM: PacTBOP, PaCTBOPUTENb, PACTBOPEHHOE BEILECTBO,

HACBHIIICHHBIA, HEHACBIIEHHbIN, MEepPEeChIEHHbI PacTBOp, PAaCTBOPHUMOCTb, MaccoBas JOJI,

MOJISIpHasi KOHLEHTpAIUs, MOJIApHast A0JIs1, MOJISTIbHAs KOHLIEHTPALMs, MOJISIpHAsl KOHIIGHTpaIUs

SKBUBAJIEHTOB.

Kak Bnusier Temneparypa Ha paCTBOPUMOCTD TBEPBIX BELIECTB?

3. CocTaB Kakoro pacTBOpa — HACBIIEHHOTO, HEHACBIIIEHHOTO, IMEPECHIIIEHHOTO YCTOWYUB IO
OTHOIIEHHIO K HEOOIBIIIOMY U3MEHEHHIO YCIOBHMA?

4. Moxer 1M ObITh HACHIIEHHBIH pacTBOp pa30aBleHHBIM, a KOHIEHTPUPOBAHHBIM —
HEHaCBIILEHHBIM?

5. Ilpu cnywaiiHO BCTpPSAXHMBAHUHU COCyJa C PacTBOPOM M3 HEro BHINAJI0 OOJBIIOE KOJIMYECTBO
KkpuctamoB. Kakum 661 3TOT pactBop?

6. PacTtBOp caxapa B cTakaHe OCTaBWJIM Ha HEKOTOpoe BpeMs. Bckope Ha He crakaHa oOpaszoBacs
0CaJIoK KpucTayuioB. YTo Bel MoOkeTe cka3zaTh O pacTBOpE HaJl 0CAAKOM?

7. B crakane Boabl (250 mu1) pacTBOpHiIM 4aiiHyto J0KKY (9 1) noBapennoi comu NaCl. Haitnure
MacCOBYIO JIOJIIO XJIOPUJIA HATPUs B IIOJyYEHHOM PacTBOPE.

N
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8.

9.

10.

11.

12.

B MemunuHckux mensx oO0bIYHO MCHoJib3yeTcs 5 %-Has uojHas HacTolka. PaccuuTaiite, kakas
Macca THIIOBOTO CIIMPTa HeOOXoauMa JUIs IPUTOTOBIICHHUS Takoi HacToiku u3 10 T nona.
Brraucnure mMaccy xjopuaa xanusi, HeoOxoaumyro uis npurotosieHus 250 ma 0,1 M pactBopa
KCI.

Bbruncnure mMaccy xmopuja anroMHHUSA, HeoOxomumyro mns mpurotoBienus 500 mu 0,10 H.
pactBopa AlCls.

Omnpenennute MOJSPHYIO IO PACTBOPEHHOTO BEIIECTBA, a TAK)KE MOJISIPHYIO KOHIIEHTPAIHIO,
MOJIIPHYIO KOHIICHTPALMIO SKBUBAJICHTOB U MOJISUTbHYIO KOHIICHTPALUHU CIETYIONINX PaCTBOPOB:
a) 70 %-ii ceprolt kucnotel ( o = 1,62 r/mn); 6) 40 %-ro enxoro Harpa (o = 1,43 r/mi); B) 20 %-
it pochopnoii kucnotel (o = 1,11 v/mm).

Kaxoit o0beM Boabl Hamo BhimapuTh U3 S00 M 4 %-ro pactBopa conu (o = 1,04 v/mut), 94To0BI
MOJIYYUTh PACTBOP ¢ MaccoBoi foeit conu 0,167

Tema: CBOHCTBA PACTBOPOB CHJILHBIX H CJIA0LIX )JIEKTPOJUTOB
Tema: I'mapon3 coJieii. Ilpon3Beaenne pacTBOPUMOCTH
DNeKTpOIUTHIECKas JUCCOMAIIHS BOAbl. Bomopoaublii mokaszaTens cpeapl. Koncranta

mucconnanuu. Crenenb aucconuanud. ['maponus coneil. Koncranra rugponusa. CTeneHb
ruaponn3a. [Ipoussenenue pactBopuMoctu. OCHOBHBIE (PU3UKO-XUMHUUYECKHE CBOMCTBA BOJIBI.

TpeOoBaHMs K YPOBHIO OCBOCHHUS COJEPKAHUS TEMbI
N3y4yuB 1aHHYI0 TeMy, CTYA€HT H0JIKEeH:
® 3HATh:

O TOHATHS W BEJIUYHUHBL: DJIEKTPOJUTHYECKas TUCCOLMALNSA, CJIa0bli W CHIIbHBIN
ANEKTPOJIUT,  HM3O0TOHMYECKHH  KOAPOUIUEHT, CTENEeHb  3JICKTPOJIUTUYECKON
JMICCOLIMAIlMM M KOHCTaHTa JIUCCOLIMALIMU, aKTUBHOCTb, KOA(PQPHUIIMEHT aKTUBHOCTH,
WOHHAsl CUJIa PacTBOPA;

O 0COOEHHOCTH pPacTBOpPOB CJIa0BIX U CHJIBHBIX OJICKTPOJIUTOB;

O IIOHATHA U BCIWYHHBI: HOHHOC ITPOU3BCACHUC BOJbI, BOI[OpOI[HI:Iﬁ IoKasaTejib CPEAbL
(pH); }

O THUAPOJIHU3 CcoJieu,

O (baKTOpBI, BJIIMAIOMIME Ha MIpoHECC TIUApOJIHU3a, CIOCOOBI IMOAaBJICHUA IIpoLecca

THIPOJIN3A;

O TIOHATHS: OrPAaHMYCHHAs W HEOTrpaHWYCHHAs PaCTBOPUMOCTh, HEHACHIIICHHBIMH,
HACBIIICHHBIA U TIEPECHINICHHBIA PACTBOPHI;

O OCOOCHHOCTH TIOBEJCHHMS HEHACHIIMICHHBIX, HACHIIICHHBIX M TEPECHIIECHHBIX
pacTBOPOB; MPOU3BEICHHE PACTBOPHUMOCTH, YCIOBHsI 0Opa30BaHUS W PACTBOPCHHUS
0CaJKOB, IOCIEI0OBATEILHOCTh OCAXKIECHHUS HOHOB, CIIOCOOBI JOCTHMIKEHHS IIOJIHOIO
OCaXKJEHUSI HOHOB

® yMeTh:

O 3alMChIBaTh YPaBHEHHsI MPOILIECCOB INEKTPOIUTHUECKON NUCCONMALNH (B TOM YHCIE
CTyIEHYATHIC);

O paccuuThiBaTh 3HadeHHss pH pacTBOpoB ciaObIX KUCIOT M OCHOBAHUM, CHIIBHBIX
KHCJIOT U IIET0YENf;

O paccuuTHIBAThH pPacTBOPUMOCTHU u MIPOU3BEICHUS pPacTBOPUMOCTHU
TPYAHOPACTBOPUMBIX COCTUHEHHIA;

O 3amMChIBaTh YPaBHEHHsI TUAPOIIM3a TOM MM UHOW COJIH.

Ilopsiiok U MeToANYECKHE YKA3AHUSA 110 H3YYEHUIO TeMbI:
IIpu u3y4eHun TeMbl HEOOXOAUMO:
e U3yuuth MaTepuaibl yaeOHUKOB (y4eOHBIX TOCOOMIA)
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e OtBeTHuTH HA BOITPOCHI IJIsI CAMOKOHTPOJIA 11O TEMC.

Bonpocwi ona camokonmpons.

1.

o

Jlaiite ompenesneHus CIEeIyIOIUM HMOHATHUSIM: 3JEKTPOJIUT, 3JIEKTPOJUTHYECKas AUCCOLUAIu,
CTENEHb DJICKTPOJUTHYECKONW AMCCOLMAIMH, CHJIbHBIE M CJIa0ble 3JEKTPOJUTHI, KOHCTAaHTa
ANIEKTPOJIMTUYECKON AMCCOLMALINY, CTyIIeHYaTas JUCCOLUAIUs AIEKTPOJINTA, HOHHOE YpaBHEHHE
peaxkiuy, HOHHO-MOJIEKYJISIPHOE YpaBHEHHE PEaKLUU, IPOU3BEICHUE PaCTBOPUMOCTH, KOHCTAHTA
JMCCOLIMAIIMU BOJIbl, HOHHOE IIPOM3BEICHUE BOJIbI, BOJIOPOIHBIN MOKa3aTenb cpeabl pH, runponuns
COJIEH.
OObsicaute, nmoyemy ocmortuyeckoe aasinenue 0,01 M pacTBopa xjopuaa HaTpus B JiBa pasza
oosbie, yem 0,01 M pactBopa kapbamuza CO(NH2)..
KakoBbl OCHOBHBIE IM0JIOKEHUS TEOPUM DJIEKTPOJIUTHUECKOMN Jucconuanuu? Beerna nu HOHBI B
pacTBope MOSBIISIOTCS B pe3yJbTaTe pacnaja MOJIeKyn?
CocraBbTe MOJEKYJISpPHbIE M HOHHBIE YPAaBHEHHS CIEAYIOIIMX PpEaKlMi, MPOTEeKaloIuX B
pacTBOpax MeXIy CIeIyIOIIMMHU BEIIeCTBaMU:
a) cynbhumom HaTpust U HuTpaTom menu (11);
0) aneTaToM Kajiusi U CEpHOM KUCIIOTOM;
B) CEPHOM KUCIOTON U TUIPOKCUIIOM LINHKA;
T') THIPOKCHIOM IIMHKA ¥ THAPOKCUIOM HATPHS,
) THIPOKCUIOM HATPHUS U TUAPOCYTb(PHIOM HATPUS;
e) cynbhumom xenesa (1) u consHo#t KUCTOTOM;
) COJISTHOM KHCJIOTOM U KapOOHATOM KaJbIus;
3) a30THOW KHCIIOTOM U THAPOKCUAOM Kajus;
1) TUAPOKCUIOM KaJlusl U XJIOPUAOM aMMOHHSL.
CocTaBbTe MOJEKYISPHbIE YpPaBHEHHUS CIEOYIOIIUX pEaKIHi, MPOTEKaIUX B BOJHBIX
pacTBopax, Mo UX HOHHBIM YPABHEHUSM:
a) S* + Cu?* = CuSY{
6) 2Br + Pb%*" = PbBr2
B) H" + F = HF
r) SO3% + 2H* = H,0 + SO, T
1) Ba®* + SO4* + 20H" + Fe?* = BaSO44 + Fe(OH)24
Kakue gaxkTopsl BIUSIOT HA CTENIEHb THIpOIn3a’?
OO0bscHUTE, TOYEMY IPU CTYIIEHYATOM THJIPOJIN3E OJHOTO U3 MOHOB (WM KaTHOHA, WM aHUOHA)
PacTBOPEHHOW COJIM THAPOJIM3 B OCHOBHOM OTpaHMYMBAETCS IMEPBOM CTagueil, Torja Kak Mpu
ruposinze 000X HOHOB (M KaTHOHA, M aHUOHA) OH JJOXOJUT MPAaKTUYECKHU J0 KOHIIA.
Kakyro cpeny (HeilTpanbHyO, KHCIYIO, IIEJIOYHYIO) CO3JAIOT MpPH pPacTBOPEHU B BOJE
CJIeyIOIMe BEIIeCTBa:
a) HCI, KBr, NH4ClI, K20, KCN, NH3z, Ba(OH)2, K>S, NHsNOs3;
6) AIClz, Cs,CO:s, Zn(N03)2, K2S0Os, Ca(HCO?,)z, MnSOsa.
Bri6epuTe 13 nepeynclIeHHbIX HIDKE PEaKINi peakiuy THApon3a:
a) Ca+ 2H,0O — Ca(OH). + H:
0) KCl + (m + n)H20 — K(H20)m™ + CI(H20)n"
B) NH3 + H2O — NH4" + OH"
r) Rb2CO3 + H,O — RbOH + RbHCO3
1) KCIOz + H:O — HCIO2 + KOH
e) Na2COs + CuSO4 + Ho.O — CO2 + Cu(OH)2 + NaxSO4

Tema: KomiiekcHbIe COeIMHCHUS
HomenknaTtypa KOMIIJIEKCHBIX cOeqUHEHUN. [[pMeHeHne KOMIUIEKCHBIX COEMHEHNH.
TpeOoBaHNsl K YPOBHIO OCBOCHHS CO/ICP:KAHMS TEMbI
N3y4yuB 1aHHYyI0 TeMy, CTYACHT NOJIKeH:
® 3HATh:
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O TOHATHUS U BEJIMYUHBI: KOMILJIEKCOOOpa30BaTelib, JUTaH/, KOOPAUHAITMOHHOE YHUCIIO,
JNCHTATHOCTH JINTAH/1a, BHYTPEHHSIS U BHEUTHSS CPepbl KOMIUIEKCHOTO COSMHCHHS,
O OCHOBBI HOMEHKJIATYPhl KOMIUIEKCHBIX COCIUHEHUI;
® yMeTh:
O 3amMchBaTh (OPMYJBI KOMIUICKCHBIX COCJIMHCHUN 10 W3BECTHBIM HA3BaHUSAM U
Ha3bIBAaTh KOMIUICKCHBIC COCTUHCHHS 10 CTEXHOMETPHISCKUM (hopmyIiam;
O 3aluChIBaTh YPABHEHUS CTYIEHUYATOMN JUCCOLMAIIMM KOMIUICKCHBIX HOHOB.

IHopsinok U MeToAMYeCKHE YKA3AHUSA 110 U3YYEHUIO TEMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e U3yunth MaTepuaisl y4eOHUKOB (y4eOHBIX TOCOOMIA)

e OTBETUTH HA BOMPOCHI 11 CAMOKOHTPOJIS IO TEME.

Bonpocwl ona camoxonmpons:

1.

Haiite ompeneneHus CIAEAYIOIIUM IOHSATUSAM: KOMIUIEKCHOE COEIUHEHME, JOHOp, aKIeNnTop,
KOMIUTIEKCOOOpa3oBaresb, JIUTaH]l, BHYTPCHHSSI W BHEIIHSSA cepa KOMIUIEKCHOTO COCIHHEHUS,
JNEHTATHOCTb JIMTaH 14, KOOPAWHALIMOHHOE YHCJIO0 KOMIUIEKCO0Opa30BaTes.

VKaXuTe JOHOp M AaKIENTop B CIEXyIOmUX KoMIlekcHeIX moHax: [SiFe]®, [Ni(NHs)s]*,
[Fe(CN)6]*, [Fe(CN)s]*.

Hazosutre cnenyrommue komiuiekcusie coenuHenus: Ba[Pt(NO3)sClz], [Cr(NH3)s](NO3)s,
[Co(H20)2(NH3)4]Cl3, [Ti(H20)6]Br3, Ka[CoFs].

Hanumure dopmynsl crienyomux coenuHeHuil: Tpuokcanatokobanstar (ll) mHatpus, xmopun
muopomorerpaaMmmuniiatuabl - (1V),  terpapomanommaxBaxpomat  (Il)  kamus, cynbdar
nenraammuHakBauukens (1), aurpar kapoonarorerpaammunaxpoma (111).

[IpuBeauTe MpUMeEphl KATHMOHHBIX M AHMOHHBIX KOMIUIEKCHBIX coemuHeHmit ans uoHa Cr®' u
JaiTe uX HazBaHue. KoopauHalMoHHOE YnCiio Cr3* paBHO 6.

Tema: OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU
DneKTpoXuMHUIecKue mpoiecchl. CyIIHOCTh MPOIECCOB OKUCICHUS-BOCCTAHOBICHUS. MeTO b

COCTaBJICHUS ypaBHeHI/Iﬁ OKHCIIUTECIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

TpeOoBaHMsl K YPOBHIO OCBOCHHUS COEPKAHMUS TEMbI
HN3yunB JaHHYIO TEMY, CTYJIEHT JH0JIKEeH:
e 3HATh:

O TOHATHS W BEJIUYMHBLL. CTENEHb OKHCIEHUS, OKHCIUTEIb, BOCCTAHOBUTED,
CONPSDKEHHAS! OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS TMapa, SKBUBAJICHT OKHUCITUTEIS U
BOCCTaHOBHTEIIS, CTaHJIapTHBIN BOCCTAHOBUTEIBLHBIN MMOTCHITNAIT, OJIC
OKHCITUTEIbHO-BOCCTAHOBUTEIILHON PEAKIINU;

O YCIOBHUSL CaMOIPOU3BOJIBHOTO U PAaBHOBECHOI'O IMPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEIILHBIX PEaKIIHA;

O MeToJbl paccTaHOBKH KodddunuertoB B OBP;

O BaXHEHIIME OKHUCIUTEIN U BOCCTAHOBUTENIU U MPOAYKTHI UX mpeBpaiieHus B OBP B
pa3IMYHBIX Cpeaax.

® yMeTh:

O COCTaBIIATh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

o paccraBnaTh kKodddunueHTsl B OBP MeTo10M HOHHO-37IEKTpOHHOTO OanaHca;

o paccuutsiBath JJIC, nuzmenenue suepruu ['m66ca 8 OBP u onpenensath HanpaBieHue
MPOTEKAHUSI PEAKIINH.

IHopsinok U MeTOAMYECKHE YKA3AHUA 110 H3YYCHUIO TEMBbI:
IIpu u3y4eHun TeMbl HEOOXOAUMO:

e U3yuuth MaTepuaibl y4eOHUKOB (y4eOHBIX TOCOOMIA)
e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.
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Bonpocwl ons camoxonmpons:

1. [Jaiite ompenmeneHus  CICAYIOIIMM  TOHSATUSM:  peakiuss  OoOMEHa,  OKHCIHTEIhHO-
BoccTaHoBHTeNbHas peakuus (OBP), creneHb okucIeHUs, OKUCIUTENb, BOCCTAHOBUTEIb, METOIbI
paccraHoBkH ko3¢ dunnrentos B OBP.

2. Ompepnenute CTENEHHU OKHUCIEHUs Kaxkaoro snemenTa B coenuueHusx: Nz, N2O, NO2z, N2Os, NHs,
KCIO3, BaMnQO4, NasPO4, NH4Cl, Ag2CrO4, KMnO4, KoMnOs, KoCrO4, K2Cr20y.

3. 3akoHYWTE ypaBHEHUS MPUBEICHHBIX CXEM PEAKIMi. YKaKUTE IS KaXKIOW PEaKIIUU BEIIEeCTBO-
OKHCIINTENh, W BEIIECTBO-BOCCTAHOBHUTEIb, KAKOE BEIIECTBO OKHCISIETCSI H Kakoe —
BOCCTAHABJIMBAETCS:

KMnO, + K,SO, + H,50, - MnSO, + K,SO, +
KMnO, + K,S + H,0 — S + MnO, +

KMnO, + K,S0, + KOH — K,MnO, + K,SO, +
KMnO, + K,SO, + H,O — MnO, + K,SO, +
SO, + SeO, + H,O0 — Se+ H,SO, +

MnSO, + KCIO, + KOH — K,MnO, + KCI +

Al+ K,Cr,0, + H,50, — AL,(SO,), + Cr(S0,), +

K,CrO, +K,SO, + H,50, — Cr,(S0,), + K,S0, + H,0
PbO, + MnSO, + HNO, — PbSO, + HMnO, + Pb(NO,), + H,0

Tema: 'aJpBaHHUYECKHIi DJIEMEHT
lNanpBanmyeckuil anemMeHT. DnekTpoanbie noreHuansl. 1C u ee usmepenue. CtaHaapTHBIN
BOJIOPOJIHBIN 3J1eKTpoa. YpaBHeHue HepHcra
TpeOoBaHMs K YPOBHIO OCBOCHHUS COJEPKAHUS TEMbI
HN3yunB JaHHYIO TEMY, CTYI€HT H0JIKEeH:
e 3HATh:

O MEXaHWU3Mbl BO3HMKHOBCHHMsI ABOMHOTO JJICKTPUUYECKOTO CJIOS Ha TPAaHMIIEC pasielia
$ha3 m 0COOEHHOCTH TOTECHIMAIOB: 3JEKTPOJHOTO (METATMYSCKOTO JJIEKTPOJIa),
OKHCITUTEIHHO-BOCCTAHOBUTEILHOTO, AU Y3HOHHOTO U MEMOPAHHOTO;

O YCTPOWMCTBO W Ha3HAYEHUE CTAHJAPTHOTO BOJOPOJTHOTO 3JICKTPOJA; CTaHIAPTHOM
BOJIOPOJTHOM IIKAJIe METAJUTMYECKUX JIEKTPOJIOB;

O TaJbBAaHMYECKUH  DIIEMEHT,  KJIACCU(PUKAIUIO  TabBAaHUYECKUX  DJIEMEHTOB,
KOHIICHTPAIIMOHHYIO M 3JIEKTPOXUMHUYECKYIO TTOJISIPU3AITUIO AJIEKTPOJIOB;

O XHMMHUYECKHE UCTOYHUKH AICKTPUUECKON SHEPTUH: IEPBUYHBIC U BTOPUYHBIE;

® yMeThb:
O paccUuThIBaTh 3JIEKTPOJHBbIE MOTEHLUMANbl MO ypaBHeHUI0 HepHcra B yclioBHSX,
OTJIMYHBIX OT CTaHAAPTHHIX;
COCTaBJIATh CXEMBI TaJIbBAHUUECKHUX DJIEMEHTOB;
3aMMChIBaTh YPABHEHUS SJIEKTPOIHBIX IIPOLIECCOB;
3aMMChIBaTh YPaBHEHUSI TOKOOOPA3YIOMINX XUMUYECKIX PEaKIIHil;
paccuntbiBaTh OJIC  raJbBaHMYECKUX  3JIEMEHTOB  KOHUEHTPALMOHHBIX U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIHHBIX;

O O O O

ITopsinok U MeToAMYECKHE YKA3AHUSA 110 H3YYEHUIO TeMbI:
IIpu u3yyeHun TeMbl HEOOXOAMMO:

e U3yuuth MaTepuaibl y4eOHUKOB (y4eOHBIX TOCOOMIA)

e OTBETHTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS TIO TEME.

BOl’lpOCbl ons CaAMOKOHMPOAL.
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CocraBbTe cxeMy pa0OOThl TaJbBaHMUYECKOTO 3JIEMEHTa, 00pa30BAHHOIO HXKEJIE30M U CBUHIIOM,
norpyxeHusiMu B 0,005 M pactBopsl ux coseil. Paccuntaiite 3/1C 3TOr0 251€MEHTa U U3MEHEHHE
BEIUYMHBI 3Hepruu ['mbdoca.

Kax 1OKHBI OBITH COCTaBIICHBI T'aTbBAaHUYECKHUE JIEMEHTHI, YTOOBI B HUX NPOTEKAIN PEAKIHH:
a) Cd + CuSO4 = CdSO4 + Cu

6) 2AU* + 3H, = 2Au + 6H*

B) Zn + 2Fe®" = Zn?* + 2Fe?*

[aspBaHWYECKash IENb COCTaBJICHA MarHWEBBIMH DJIEKTPOJIAMH, IOTPYKEHHBIMH B PAaCTBOPHI
MgSO4 pasnoii xoHueHtpanuu: Mg | MgSO,(2M) || MgSO,(0,001x.) | Mg . Paccuuraiite DJ1C
3TOTO rajJbBAHUYECKOTO 3JIEMEHTA.

Hcxonst 13 BEMYHMH CTAaHIAPTHBIX OKHUCIUTEIFHO-BOCCTAHOBUTEIBGHBIX IIOTEHIINAIOB M 3HAUCHHUS

AG2,, ompenenute, OyJeT i paboTaTh ralbBaHMYECKHIl DJIEMEHT, B KOTOPOM Ha BJIEKTPOJIAX

0
IIPOTEKAIOT MPOIIECCHI: A(-): Hg —2é — Hg™*
K(+): PbO, +4H" +2¢é — Pb*" +2H,0 .
CocTaBbTE CXEMBI JABYX TAJIbBAHUYCCKHUX JJICMCHTOB, B OJJHOM M3 KOTOPBIX KaﬂMHﬁ ABJISACTCSA

AHOJOM, a B IPyIrOM — KaTOIOM. Hamummure YPaBHCHUA JJICKTPOAHBIX IMTPOLUECCOB M BLIYHUCIHUTC
OJIC xaxxa0T0 dJIeMEHTA.

TeMa: DJIeKTPOJIU3 PACTBOPOB YJIEKTPOJIUTOB
Onexrponus. 3akoHsl Papazes.

TpeOoBaHMs K YPOBHIO OCBOCHHUS CONEPKAHUSA TeMbI
N3y4yuB 1aHHYI0 TeMYy, CTYA€HT J0JIKEH:
® 3HATh:
O pacTBOPUMBIE;
O TMOCJIEI0BATEIBbHOCTD AIEKTPOJAHBIX MTPOLIECCOB MPH IEKTPOIIH3E;
o 3axkoHbl Dapazes, BEIXO [0 TOKY, HaMpshKeHHE (TIOTEHINAI) PA3I0KEeHHUS.
® yMeTh:
O 3alMChIBaTh YPAaBHEHHUS MPOLECCOB, MPOTEKAIOMIMX HA MHEPTHBIX U PACTBOPUMBIX
ANIEKTPOAAX MPH AJIEKTPOJIN3€E PACILUIaBOB U PACTBOPOB AIIEKTPOJIUTOB;
O paccuuThiBaTh N0 3akoHy Dapajes KOJIMYECTBO IMPOLIEAIIEr0 3JIEKTPUYECTBA WIIH
KOJIMYECTBO MPOPEarupoBaBIIero Ha AIIEKTPO/IC BEIIECTBA;
O PacCYUTHIBATH BBIXOJ] 110 TOKY, IOTEHIHAI PA3JI0KEHUS.

Mopsaaok u MeToaUYeCKHE YKA3aHHUA N0 H3YYEHUIO TEMBI:
IIpn n3yyeHun TeMbl HEOOXOTUMO:

e 1I3yuuTh MaTepuaibl y4eOHUKOB (y4eOHBIX TOCOOUIN)

e OTBeTUTH Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS IO TEME.

Bonpocwl ons camoxonmpons:

1.

2.

JlaliTe ompeaeneHus CICAYIOUIMM TMOHSATHSAM: 3JIEKTPOJIU3; 3JIEKTPOJbl HMHEPTHBIE U
PacTBOPUMBIE; pacIIaBbl M PACTBOPBI MIEKTPOJIUTOB; TaJbBAaHOCTETHS; TaJIbBAHOIIACTHKA.
CKOJIBKO JIMTPOB BOJOPOJA BBIACIUTCS HAa KaTOJAE, €CIU BECTH MIEKTPOJIU3 BOJHOTIO PAacTBOPA
KOH B Tteuenne 2,5 u mpu cune toka 1,2 A? 3anummure npoLEcChl, MPOUCXOMALIUE IPH
IEKTPOJIM3E 3TOTO PACTBOPA HA YTOJIbHBIX JIEKTPOJAX.

IIpu kakoii cuie TOKa MOXKHO B T€4eHHE 15 MMH BIIENNUTh BCro Meap u3 120 mut 0,2 H. pacTBopa
Cu(NOs)2? 3Bamuimure mMpouecchl, MPOUCXOSIIAE MHPU JIEKTPOJIM3e ITOrO pacTBOpa Ha
HEPACTBOPUMBIX JJIEKTPOJAX.

CocraBbTe ypaBHEHHUsI peaKIMid, TPOUCXOAIINX HA MEKTPOJax MpHU IEKTPOJM3e: a) pacTBopa
KCl; 6) pacnmaBa KCI. Paccuuraiite maccy BeliecTB, BBIACTMBIINXCSA HAa KAaTOJE B CIy4asX a) U
0) pu NpoxoXkaAeHuH Toka 26,8 A B Teuenue 10 u.
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5.

B nByx snekrposmzepax ¢ rpadUTOBBIMH 3IEKTPOJAAMU MPOUCXOIUT DIEKTPOJH3: a) pacTBopa
TUAPOKCHAAa HaTpus; O) paciuiaBa TUIpoKcuaa HaTpus. Hanummure ypaBHEHUS 3JIEKTPOAHBIX
peakuuii. Paccunraiite Maccy BEIECTB, BBIICTUBIINXCS HA KaTOAaxX, MIPU MPOXOxKaeHuu 26,8 A4
AJIEKTPUUECTBA B AJICKTPOIU3EPaAX.

Tema: Koppo3usi. OcHOBHBLIE BWILI KOPPO3UH
MeToabl 3aIMTHI METAJLJIOB U CILIABOB OT KOPPO3MH.

TpeOoBaHusl K YPOBHIO OCBOCHHS CO/IEP:KAHMUS TeMbI
N3y4yuB 1aHHYyI0 TeMy, CTYAeHT N0JIKEeH:
® 3HATh:
O TOHATHS W  ONPENENICHUS: KOPPO3HUsl METAUIOB, XUMHYECKas KOppo3us,
AIIEKTPOXUMHUYECKAsT KOPPO3US;

O MNPHUHIHUIHAIBHOE pa3INunue XUMHUYECKOH U AJIEKTPOXUMUYECKON KOPpO3UH;
O BIUSIHUE Cpelibl HA IPOTEKaHHe KOPPO3UU METAIJIOB;
O DIEKTPOJHBIE IIPOLECCHI, TPOUCXOSAIINE IPH AaTMOC(HEPHOI KOPPO3UH METAIIIIOB;
O METO/IbI 3aIIUThl METAJUIOB OT KOPPO3UHU.
® yMeTh:
O 3alMChIBaTh YpPAaBHEHHUS PEAKIHM, MPOUCXOIAIINX TPH XUMHUYECKOM KOppO3UU

METaJIJIOB;

O 3alliMChIBaTh YPaBHCHHA JJICKTPOAHBIX ITPOLECCOB, MPOUCXOOANINX Ha IJJICKTpOAax
MIPH AIIEKTPOXUMUUYECKON KOPPO3UH METAIIOB;

O 3allMChIBATh YpPAaBHCHUA XWMHWYCCKUX peaKunﬁ MCXKIAY HNPOAYKTaMH IJICKTPOJIHBIX
MIPOLIECCOB;

O ONpeAeNsiTh, KAKOW BHUJ JIEKTPOXUMHYECKOW KOPPO3UH METAIIIOB BO3MOXKEH B TOU
WJIM UHOU Cpelie;

O ONpEeNeNaTh Kakoe METaNINYECKOe MOKPHITHE UMEET aHOJHBIM, a KaKkoe — KaTOJHBIN
Xapakrep;

O moAOUpPATh MPOTEKTOP IS 3aLIUTHI TOTO UM MHOTO METallia;

O ImpenjaraTh METOJIbI 3alIUTHl METAJJIOB OT KOPPO3HH.

IMopsiiok U MeToANYECKHE YKA3AHUSA 10 N3YYEHUIO TEMBbI:
IIpu u3y4yeHnu TeMbl HEOOXOAMMO:

e 3yunTh MaTepuanbl yueOHUKOB (y4€OHBIX ITOCOOHIN)

e OTBETHTH HA BOIIPOCHI JIJISI CAMOKOHTPOJIS IO TEME.

Bonpocwl ons camoxonmpons:

okrwNPE

~No

10.

Yro Takoe Koppo3us?

KakoBa cymHOCTh XUMHYECKOH U SNEKTPOXUMHYECKOH BUIOB KOPPO3UH METAILIOB?

[TpuBenuTe KIaccHPUKALMIO XUMUYECKONH KOPPO3HH.

[TpuBenuTe KIacCUPUKALMIO ATEKTPOXUMUIECKON KOPPO3HH.

OxapaxkTepu3yiiTe aHOAHBIA M KaTOJHBIH MPOILECCHl MPH AIEKTPOXUMHUYECKON Koppo3uu. Kakoe
BIIMSIHME OKa3bIBAET SIBJICHHE MOJISPU3ALIMHI Ha IPOLIECC KOPPO3HU METAIIIOB?

KakoBa poJib OKCHJJHOH IJICHKH B KOPPO3UU METAIIIOB?

KakoBa poJib pumeceit METauIoB B MPOLECCAX AEKTPOXUMUYECKON KOPPO3Uu?

KakoBbI IPOyKThI aHOTHOTO OKUCIIEHUS JKejle3a B HEUTPaIbHOM cpesie pU NIeKTPOXUMUYECKOH
KOPPO3HH Maphbl kKelle30-HUKENb?

[lepeuncanre METOABI 3aIUTHl METAIIIOB OT KOppo3uU. OXapakTepu3yiTe Kax/blii METOI.

Kakue wmeramner (Fe, Ag, Ca) Oynyr paspymarscss B arMmocdepe BIKHOTO BO3AyXa,
HACBHIIEHHOTO JHOKCHAOM yriaepona? OTBeT JaiiTe Ha OCHOBaHMM BbluMcieHHS — AGly,

COOTBECTCTBYIOIIHUX MTPOUICCCOB.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

AnrfoMuHUI ckiieniaH ¢ Menpto. Kakol u3 MeTainioB OyJeT MOJaBEpraThCs KOPPO3HH, €CIIA ITH
METaJuIpl IomNaayT B KUCIOTHYIO cpeny? CocTaBbTe CXEMY TalbBaHUYECKOIO JIJIEMEHTA,
00pa3yroIerocst mpu 3TOM.

XKenezo mokpeiTo HukeneM. Kakolh u3 MeTaymuioB OyIeT KOPpOAMPOBATH B CiIydae pa3pylIeHUs
noBepxHocTu MNokpelTuaA? Kopposust mpoucxoautr B KuciaoTHoil cpene. CocTaBpTe CcXeMy
raJIbBAHMUECKOT0 3JIEMEHTa, 00pa3yoLEerocs npu 3TOM.

Ucxons u3 BenmdauH AGJ,,, ONpENenTe, KaKWe W3 TNPUBEIEHHBIX HUKE METALIOB OyIyT

KOPPOAMPOBATh BO BIAXKHOM BO3/yX€ 10 YPAaBHEHUIO
Me +H,0+0O, — Me(OH), (Me—Mg, Cu, Au) .

PaccmoTpute KOppo3uio u3enus u3 amoMuHIeBoi OpoH3sl (criaB Cu—Al) B CHIIBHOLIETOYHON

a’pupoBaHHON cpene. IlpuBenure ypaBHEHUS O3IEKTPOAHBIX mporeccoB. Kakue BemecTa

SIBJIIFOTCSI IPOJTYKTaMH KOppO3un?

PaccmoTpute kopposwro m3menus w3 jaryam (cruiaB Cu—Zn) B mopckoit Boje. IlpuBemnte

YpaBHEHHUS JJEKTPOAHBIX IMPOLIECCOB M CXEMY KOPPO3MOHHOTO MHUKPOTaJIbBAHUYECKOTO

aneMeHnTa. Kakue BemiecTBa sIBISIIOTCS TPOYKTaMH KOPPO3UU?

Kakoii metann nenecooOpasHee BbIOpaTh JUIsl TPOTEKTOPHOM 3alUTHI OT KOPPO3UM CBUHIIOBOM

o0ostoukyn kabens: MUHK, MarHuil win xpom? Ilouemy? CocrtaBbTe 3JE€KTPOHHBIE YpaBHEHUS

aHOJIHOTO W KaTOJHOrO THpoleccoB armochepHoil koppo3uu. Kakoill cocTaBa MNpoOIyKTOB

KOppo3uu?

Kakoe mnoxpeiTHE MeTamya Has3blBae€TCs aHOAHBIM M Kakoe KaroaHbiM? HazoBute MmeTamsl,

KOTOpble MOXXHO HCHOJIb30BaTh ISl aHOJHOTO M KaTOJHOTO TOKPBITUS Kejle3a BO BIIAKHOM

BO3/lyX€ U B CHJIbHOKHUCIION Cpejie.

Kak npoucxoaut armocgepHas KOppo3us JIyKEHOI0 M OLIMHKOBAaHHOTO JKeJjie3a MPU HapyleHUH

CIUIOIIHOCTH MOKPBITHA? COCTaBbTE YPaBHEHHsI aHOJHOTO M KaTOIHOTO IPOLIECCOB.

[IpuBenure mpuMepsl KaTOTHBIX M AHOJIHBIX MOKPBITHH Ui kKoOanbTa. CocTaBbTe ypaBHEHMS

KAaTOJHBIX M AQHOJIHBIX IIPOLECCOB BO BIAXKHOM BO3JyX€ M B PAaCTBOPE COJIIHOM KHUCIOTHI IIPH

HapYIICHUH LEJI0CTHOCTU NOKPBITHS.

Tema: CBONMCTBA JUCHEPCHBIX CHCTEM
Knaccudukanus nucnepcHsix cucreM. [IeHbl, 3MybCcuu, CyCIIeH3UH, adpO30JI1, KOJJIOWIHBIC

PacTBOPBHI.

TpeOoBaHMsl K YPOBHIO OCBOCHHUS COJEPKAHMUS TEMbI
N3y4yuB 1aHHYI0 TeMY, CTYA€HT H0JIKEH:
® 3HATh:

O TMOHATHS: CHUCTEMa, TOMOTE€HHAas M T'eTEpPOre€HHas CHUCTEMBbl, JUCIIEPCHAs CHUCTEMA,
nucnepcHas ¢aza, AMCIEPCHOHHAsA Cpelia, JAUCIEPCHOCTh, MOBEPXHOCTHO-aKTUBHbBIE
BEIIECTBA,

KJIAaCCU(UKAIUIO TUCTIEPCHBIX CHCTEM;

CBOMCTBA IMCIIEPCHBIX CUCTEM;

CHOCOOBI TIOBBIIICHHS YCTOMYMBOCTH AUCTIEPCHBIX CUCTEM
CHOCOOBI pa3pyIlIEHUs UCTIEPCHBIX CUCTEM;

O OCHOBHBIE CBOMCTBA M€H, IMYJIbCUH, CYCIIEH3U, a3P030JIel, KOJUIOUIHBIX PACTBOPOB.
® yMeTh:

O Ha OCHOBaHUM (A30BOTO COCTOSHHUS AUCIEPCHON (a3bl U AUCIIEPCHOHHON CpeJIb

ONPEeNeNsATh BUJI JUCIIEPCHOU CUCTEMBI;
O O0OBACHATH MEXaHU3M Motolero aericteus [TAB.

Ilopsiiok U MeToANMYECKHE YKA3AHUSA N0 H3YYEHUIO TeMbI:
IIpu n3yyeHuu TeMbl HEOOXOAUMO:
e U3yuuth MaTepuaisl yaeOHUKOB (y4eOHBIX TOCOOMIA)
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e OTBETHUTH HA BOIIPOCHI 4JIsI CAMOKOHTPOJIA 110 TEMC.

Bonpocwi ona camokonmpons.

1. Kakwue cucTemMbl Ha3bIBAIOT JUCTIEPCHBIMU?

2. IlpuBemute KiIacCU(PUKALUIO AMCIEPCHBIX CHUCTEM II0 CTENEHHM IHUCIEPCHOCTH M (pasoBOMY
COCTOSIHHIO JIUCIIEPCUOHHOM CPEJIbl M TUCTIEPCHOH (pa3bl.

UYro Takoe muuemia?

[IpuBeaute crnocoObl NOTYyYEHUS KOJIJIOUIHBIX PaCTBOPOB.

Uto Takoe Koaryisiius KOJJIOUIHbIX pacTBOpoB? Kakue criocoObl koaryasiuu CyniecTByOT?
UTto Takoe MoBepXHOCTHO-aKTUBHBIE BemecTBa? [IpuBenure kinaccudukanuio [TAB.

UYto Takoe 3MyJIbCUH, I OHU NpuMeHstoTcsa? Kakue TUIbl SMyabCHl CyIIECTBYIOT?

Kakue metop! cTaOmnn3anuu U pa3pylieHust SMYJIbCUN CYLIECTBYIOT?

[Tensl, ©X YCTOMYMBOCTD, IPUMEHECHHE.

©ENO O AW
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KonTpoabHbie padoThl

3amanust s KOHTPOJBHON pabOThI MOTYT MPEICTaBIATH COOOW HaOOp HOMEPOB 3amad U3
KHUTU [3] WM TeKCThl 3a7ad B BUJE OTICIBHBIX BAPHAHTOB (THIIOBBIC BapUAHTBI KOHTPOJIBHOM
paboTHI MPUBEICHBI HIKE).

KontponpHast paboTa, BBIIONHSEMas OOYYAIOUIMMHCS, JOJDKHA OBITh TPEACTaBICHA B
PYKOIIMCHOM BHJI€ HA OTJEJIbHBIX JIMCTaX OyMaru Wik B TOHKUX TE€TPajsXx.

TunoBbie BApHAHTHI KOHTPOJIbHOI PadoThI

Bapmuant 1

1. Kakoii 06bem HCI ¢ maccoBoit moneit 35% u p = 1,7 /M1 HE0OOXOMMO B3ATh JUISI TPUTOTOBIICHHSI
1 10,12 H. pacTBOpa KUCIOTHI?

2. Kaxoit 06bem 0,08 H. pacTBopa MOkHO TIosTyduTh 13 200 M 1 H. pacTBOpa?
3. B kakom o6neme 0,1 H. pactBopa conepxurcs 12 r Na2SO4 ?

4. KakoBa peaknuss BomHOTO pactBopa HutTpata wmemu (ll): cmabokucnasi, HeHTpadbHas,
crnaborienoynas, cuiabHOIEN0YHas? COCTaBbT€ WOHHO-MOJICKYISIPHOE W MOJICKYISIpPHOE
ypasuenust ruaponnza Cu(NO3z)2. PaccunTaiite KOHCTaHTY THAPOJIN3a, CTENEHD rUApoan3a u pH
pacTBopa 3ToM coyii nipu KoHIeHTparuu HuTpara meau (1) 0.006 w

5. PaccraBpTe KOX(PGUIMEHTH B YpaBHEHHUSAX peaKIui (MOHHO-3JEKTPOHHBIM METOJIOM),
MPOTEKAIOIIUX 110 CXEMaM:

KMnO4 + Na2SO3 + KOH — KaoMnO4 + Na2SO4 + H20
PbS + HNO3 — S + Pb(NOs3). + NO + H20
VYxkaxuTe s KaXKI0M peakliy OKUCIUTEIb U BOCCTAHOBUTEIb, KAKOE BELIECTBO OKUCIISETCS,
KaKo€ BOCCTaHABJIMBAETCA.

6. Bpruuciure OJIC u cocTaBpTe CXeMy TallbBAHHMUYECKOTO JJIEMEHTAa, COCTaBJICHHOTO U3
CIIEYIOIIUX AJIEKTPOJOB: METATIMYECKOTO IIMHKA, TIOMEIIEHHOTO B PacTBOP HUTpaTa LIMHKA, U
MeTaJUTM4ecKoro cepedpa, nmomemennoro B 0,005 M pactBop HuTpara cepedpa, mpu 298 K.

7. Tlpwu snexrponuse Boauoro pactBopa Cra(SOs)z TokoMm cuitoii 2 A Macca Katoa yBeIHYUIach Ha
8 r. B TedyeHue kakoro BpeMeHHU HpPOBOAUIHU 3eKTpoin3? CocTaBbTe€ CXEMY 3JIEKTPOJIH3a C
YTOJIbHBIMU JIEKTPOIaMHU.

8. Kak mpoucxoaut Kopposus IMHKA, HAaXOJAAIIErocs B KOHTAaKTe€ C KaJMHEM B HEUTPaJbHOM H
kucinoM pactBopax. CocTaBbTe DJIEKTPOHHBIE YPaBHEHHsSI aHOJHOTO M KaTOJHOTO IPOIIECCOB.
KakoB cocTaB npoayKTOB KOppO3UH?

Bapuanr 2

1. Ckonbko rpamMmoB kapOoHara kanusi cojaepkutcs B 300 mi 0,2H. pacTtBopa?

2. TlmotHocts 50% - oro (mo macce) pactBopa HNO3 pasna 1,25 r/min. Paccunrars MomsipHyto,
MOJISUTEHYIO U SKBHBAJIGHTHYIO KOHIIGHTPALMU i 1 J1 3TOTO pacTBopa.

3. HamummmTe MonekynsipHOe W MOHHBIE ypaBHeHMs ruapoimsza Rb2COs mo mepBoii cTyneHH.
PaccumraiiTe KOHCTaHTY THAPOIK3a, CTENEeHb THApoan3a u pH pactBopa comm Rb2CO3 mpu ee
koHueHTpauuu 0.0041
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4. PacctaBpTe KOX(PQUIMEHTH B YpPAaBHEHHSX pEaKIUil (MOHHO-3JIEKTPOHHBIM METOAOM),
IIPOTEKAIOIINX 110 CXEMaM:
HNOs + Ca — NHsNO3z + Ca(NO3z)2 + H.0
K2S + KMnO4 + H2SO4 — S + KoSO4 + MnSO4 + H20
VYKaxuTe Ul KaXKI0M peakliiy OKUCIUTENb U BOCCTAHOBUTEIb, KAKOE BELIECTBO OKUCIISIETCS,
KaKo€ BOCCTaHABIUBACTCS.

5. Ompenenurte, KakoW W3 METaUIOB Oapuii WIM HHKENIb Oyrmer 0o0Jiee HHTEHCUBHO
B3aUMO/ICHCTBOBaTh ¢ pa3basienHoit HCI.

6. DnekTpoym3 pacTBOpa HUTpara cepedpa MPOBOAWIM MPHU CUje Toka 2 A B TedeHue 4 4.
CocraBbTe OJICKTPOHHBIC YPAaBHCHUA MNPOUCCCOB, MPOHUCXOAAIIMNX Ha OJBJICKTpOJax. Kaxkas
Macca cepedpa BBIJISIMIIACh Ha KaToJIe, M KaKoi 00beM rasa (H.y.) BBIICISETCS Ha aHOJIE.

7. CocTaBbTe DJIEKTPOHHBIE yPABHEHHS aHOJHOTO M KATOMHOTO IPOIIECCOB € KUCIOPOIHOU M
BOJIOPOJIHOM  Aenoisipyu3aliell MpuU  KOPpO3UM Mapel MarHui-HUKEJb. CocraBbTe
JIEKTPOHHBIE YPABHEHUS aHOJHOTO U KaTOJHOTO NPOLECCOB.

8. Boemmcmure DJIC M COCTaBbTE CXEMY TajbBaHUYECKOTO DIIEMEHTA, COCTABJIEHHOTO W3
CJIEYIOIIMX AJIEKTPOJOB: METAJUIMYECKOTO LIMHKA, TIOMELIEHHOTO B pacTBOpP HUTpAaTa LIMHKA,
U MeTaJuTM4IecKoro cepedpa, momemnieHnoro B 0,005 M pactBop HuTpara cepedpa, mmpu 298 K.

TexHos0rnyeckasi KapTa IMCUUIIMHBI (IPOMEKYTOYHAS aTTECTAIMS — IK3aMeH; NepBbIil
cemecTp, ouHasi popMa 00yUeHHUs1)
JucuunimnHa: Xumusi

3ayeTHoe
KOJIM4eCTBO pagux
Ne KoHTpoJibHbIE TOUKH GALI0B MPOXO0KIEHUS
o l max (HemeJsist c1aum)
Texkynuii KOHTPOJIb
1 Brimonnenne 1abopaTopHbIX padoT 36 45 o pacrucanuio sansmmii
(9KCHIeprMeHTaNbHAs YaCTh, OPOPMIICHUE OTYETa,
3amura) 9 JIP

Her Boinonnenusi, opopmieHns otuera u 3aumrsl — 0 6amwios, 30 % — 15 6amnos; 75% — 35 6amios; 100 % — 45 6amios

2 ‘ [Tocemenue neKIuit (KOHCIEKT) — 6 JIK | 8 10 ‘ To pacmmcanio 3aHATHH
Her nocemennii — 0 6ammos, 25 % — 8 6amnos; 70% — 9 6amios; 100 % — 10 Gamnos
3 ‘ Kontponbueie pabotsl — 1 K.p. | 10 | 15 ‘ o pacrucanuio sansmmii
Otnuano — 15 6ammoB, xopomro — 13 6amios, ymoBieTBoputenbHO — 10 6amioB
4 CBoeBpemMeHHas cayda 6 10 Tlo pacrmcanuio samsTiit

KOHTPOJIBHBIX TOYCK

Hroro 60 80

ITpomeskyTOUHAS aTTecTALUSA

IK3aMeH | 10 | 20 | Ceccus

Onenka «5» - 20 6aos,
Ornenka «4» - 15 6amios,
Onenka «3» - 10 6aymtoB

WTOIOBBIE BAJLIBI 10 JUCIUILIMHE | 70 | 100 |

HroroBasi olleHKa ONpEAENAeTCs IT0 UTOrOBBIM 0ajiaM 3a JUCLHUINIMHY U CKJIAAbIBaeTcs W3 0ayuioB, HAOPaHHBIX B X0/
TEKYIIEro KOHTPOJIS (MTOTO 332 paboTy B CEMECTPE) M MPOMEKYTOIHON aTTecTanuy (IK3aMeH)
Il xaja 6217108 151 onpeie/ieHUs] HTOTOBOW OLIEHKH:

22




91 - 100 6ayoB - omeHKa «S5y,

81-90 6amioB - oreHKa «4%,

70- 80 0amIoB - omeHKa «3»,

69 1 MeHee 0alIOB - OIIEHKA «2)

HroroBasi oleHKa MPOCTABISACTCS B 9K3aMEHAIIMOHHYIO BEJOMOCTh U 3a4ETKY 00Y4YAIOIIErocs

TexHoOrnYecKasi KapTa AUCHUTIMHBI (TIPOMEKYTOYHAS ATTECTAIMS — IK3aMEeH; 3a049Hasi
¢opma o0yueHus1)
JucuuniuHa: Xumust

3ayeTHoe
I'padux
KOJINY€eCTBO
Ne KoHnTpoabHbie TOUKH NPOX0KIEHUS
Oazz08 (HemessA cAaum)
min | max
Texkymmii KOHTPOJIb
1 IMocemenune aekumii | 5 12 ITo pacnucanuio
2 BoinoJsinenue jiadbopaTopHbIX pador (4) 25 28 [To pacrimcanuio
3 KonTpoabHubie padorsi (1) 30 40 ITo pacrucanuo
Hroro 60 80
npOMe)KyTO‘lHaH arrecranus
JK3aMeH | 10 I 20 | Ceccust

Orrerka «5» - 20 6aiios,
Orerka «4» - 15 6amios,
Orenka «3» - 10 6amioB

UTOIOBBIE BAJLIBI IO JJUCHUILJIMHE | 70 | 100 |

HroroBasi onleHKa ONpPEAENSETCs 10 UTOTOBBIM 0aJliaM 3a JUCILUIUIMHY U CKIIAJbIBaeTCs M3 0aJUIOB, HAOPaHHBIX B XOJIE
TEKYIIEro KOHTPOJIs (MTOTo 32 paboTy B CEMECTPE) U IMPOMEKYTOUHOM aTTecTalui (IK3aMeH)

IIxana 6a/1J10B 1JIs1 ONpeIeIeHNs HTOTOBOM OIeHKH:

91 - 100 GayIoB - OLIEHKA «5»,

81-90 6aiIoB - orleHKA «4»,

70- 80 OamIoB - OLIEHKA «3»,

69 1 MeHee OaJUIOB - OLIEHKA «2%

HroroBasi oneHKa MMPOCTABISETCS B 9K3aMEHAIIMOHHYIO BEJOMOCTh U 3a4€TKY 00Y4aIOIIerocs
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