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OBIIME METOJUYECKHNE YKA3AHUS

Leasio AUCHHMIUIMHBI  sBisieTcss  (OpMUpOBaHME KOMIIETEHIIMA B COOTBETCTBUU  C
KBUTU(UKAIIMOHHOW XapaKTePUCTHKOW OakanaBpa W Yy4eOHBIM TUIAHOM JIJIs  HAmpaBICHUS
noarotoBku  08.03.01  «CtpoutenscTBO», HampaBICHHOCTh «IIpOMBINIUIEGHHOE M TpakIaHCKOE
CTPOUTEIIECTBOY

3agaun QUCHUILUIMHBI: J]aTh HEOOXOJMMBbIE TEOPETHUECKHE 3HaHUs, MPAKTUYECKUE YMEHUS U
HaBBIKM II0 OCHOBAM XHMHH, TO3BOJISIONIME YCIICITHO HMCIOJIb30BaTh MX B MPOo(ecCHOHATBHON
IEeATEILHOCTH.

B pe3yJibTare N3y4Y€eHUs JUCHUIIJITHbI oﬁyqammnﬁCH JOJI/KCH:

3namo:

PeakironHasi crtocoOOHOCTH BEIIECTB: IEPUOAMYECKAst CUCTEMA JIEMEHTOB, KHCIIOTHO-OCHOBHBIC U
OKHUCIUTCIBbHO- BOCCTAHOBUTCIIBHBIC CBOﬁCTBa BCIICCTB, BUABI XI/IMH‘IGCKOfI CBA3H,
KOMILIEMEHTAPHOCTh; XMMHYECKHUE CUCTEMBI: paCTBOPBI, TUCIICPCHBIC CHCTEMBI,
E)JIGKTpOXI/IMI/I‘IeCKI/Ie CHUCTEMBI, HOJ'II/IMepI)I nu OJ'II/IFOMepI)I, XUMHUYCCKasAd KMHETUKA, BHGPFGTI/IKa
XUMHUYECKHX IPOIECCOB, XMMHUYECKOE U (Da30BbIC pABHOBECHS, CKOPOCTh PEAKIIUI K METOJIbI €€
PETYIHPOBAHMUS, SICKTPOIIH3, KOPPO3HSI METAJLIOB M CITOCOOBI 3aIIUTHI OT KOPPO3HUH.

Ymemes:

- HCIIOJIb30BaTh 3HAHUS O XUMHYECKHX CBOMCTBAaX BEIIESCTB U 0Aa30BBIX XUMHUYECKHX 3aKOHAX MPHU
pemieHnn  TpoecCHOHANBHBIX 3a7aY;

-HCII0JIb30BaTh OCHOBHBIC IIPHEMBI PAOOTHI B Ta0OpaTOPUHU M 0OPaOOTKH AKCIIEPUMEHTATBHBIX
JaHHBIX.

Braaoemes:
- HaBbIKaMU BBIMOJIHEHHUS] XUMUYECKHX JTa00paTOPHBIX orepariuii, 00paboTKU IKCIIEPUMEHTATBHBIX
MaHHBIX, COCTABJIEHHS OTUYETOB.

Copaepxxanue pas3ieoB JIMCUMIUIMHBI: OCHOBHBIE 3aKOHBI M MOHSTHUS XMMHU. PeaknumoHHas
CHOCOOHOCTh BEIIECTB. XHUMMYECKass CBsI3b M CTPOCHHME MOJIEKYJ. OJEMEHThl XUMHUYECKOU
TepMoAHaMUKH. OCHOBHBIE MOJIOKEHUSI U ONPEAENICHUS XMMHUYECKOM KHUHETHKH. XHUMHUYECKOoe
paBHOBecue. CBOMCTBA JUCHEPCHBIX CUCTEM. PacTBOpEI M uX cBolicTBa. KoMIIIEKCHBIE COETMHEHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakUuu.  JJeKTpoxumuueckue rmnpoueccel.  Kopposus
METaJlIOB.




TEMATUYECKUM ITJIAH

CamocrosiTesibHasi padoTa

Coneprxanue paszienoB KonnuecTBo 4acoB, BbIAEISEMBIX Ha
(Mopmyeit), CaMOCTOSITEIIbHYIO padoTy
TEM JUCLIUIIINHEI
Ounas popma 3aounas Gopma
o0yJeHus o0ydeHus

1. OcHOBHBIE 3aKOHBI U TIOHATHS XUMHUH. 3aKOH COXPaHEHHUS MaCCHI. 7 10
3aKoH IMOCTOSHCTBA COCTaBa. 3aKOH AKBUBAIICHTOB. 3aKOH ABOTAIpO.
Knaccuguxkanus HeopraHudecKux coeanHeHui. CBoiicTBa BayKHEHIINX
KJIaCCOB HEOPTaHWYECKUX COCINHCHUH: OKCUIOB, KHCIIOT, OCHOBAHHIA,
CcoJIeil.
2. PeakImoHHasi CHOCOOHOCTH BEIIECTB: KUCIOTHO-OCHOBHBIC U 7 10

OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BemecTB. CTpoeHue aToMa
u Ilepuonnueckas cucrema /JI.M.Menneneesa.

3. Xumuyeckast CBs3b U CTpOCHHE MOJICKYJ. OCHOBHBIC XapaKTCPUCTUKU 7 10
XUMHUUECKOH cBsi3u. KoBaneHTHas cBs3b. JIOHOPHO-aKIIENTOPHOE
B3aumozeiicteue. oHHas cBsi3b. Meramuinyeckas cBsi3b. Bogoponnas
CBSI3b.

4. DneMeHTHI XUMHUYECKOH TepMoanHaMuKH. [IpeaMer 1 3amadun 7 10
TepMoauHaMUKH. OCHOBHBIE XapaKTEPUCTHKH TEPMOIMHAMHYIECKOM
cucteMsl. DHTaNbIuA. TermroBoi 3gdekr. Temnora odpazoBaHus
BeriecTBa. DHTponus. CBoOoxHas sHeprust [ m66ca. HampaBneHHOCTD
XMMHYECKHX ITponeccoB. 3akoH ['ecca.

5. OCHOBHBIE TIOJIOXKEHUS U ONPEIENCHUS XUMHUUCCKOH KHHETHUKH. 5 10
CKOpOCTh XMMHMYECKUX peakluid. 3aKoH JAelcTBHs Macc. BnusHue
TeMIIepaTypbl Ha CKOPOCTh peaKkuy. DHePIus akTUBALMU. Y paBHEHHE
Appennyca. Katanmsas.

6. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO PaBHOBECHSL. 5 10
CMmemenune xumudeckoro pasHosecus. [Ipunnun Jle-1llatense
7. PacTBOpHI 1 UX cBoiicTBa. PacTBOprMOCTh BeliecTB B Bojie. CriocoObl 7 12

BBIP2KEHUS COCTaBa pacTBOPOB. PacTBOPHI HEINEKTPOIUTOB. PacTBOPHI
SJEKTPOIHUTOB. DICKTPOIUTHICCKAS UCCOIMAIHS BOABL. BomopoaHbii
nokasareib cpensl. KoncranTta mucconmaruy. CTENEHb AUCCOUAIIHH.
T'mpponus coneit. Koncranra rugponusa. CreneHb ruapoun3a.
IIpowusBenenune pactBopuMoctu. OCHOBHEIC (PU3UKO-XUMHUYCCKHEC
CBOMCTBA BOJBL.

8. KommurekcHble coenuHeHMs. HoMeHKIaTypa KOMIUIEKCHBIX 5 10
coenuHeHNH. [IpuMeHeHNEe KOMIDIEKCHBIX COSTMHCHH.
9. OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU. DIIEKTPOXUMUICCKUE 9 14

npouecchl. CYIIHOCTD MPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS. MeTo b
COCTaBJICHUA ypaBHeHI/Iﬁ OKHCJIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ.
lanpBaHnYeckuit aneMeHT. DneKkTpoaubie noteHnuaisl. JJC u ee
n3mepenue. CTaHIapTHBRINA BOJOPOIHEIHN meKkTpo. YpaBHeHne HepHcTa.
Onextponus. 3akoH Papases.

10. Kopposust. OcHOBHBIE BUIBI KOPPO3UH. METO/IbI 3aIUTHI METAIJIOB U 7 14
CIUIaBOB OT KOPPO3HHU.
11. CaoiicTBa mucnepcHbIXx cucteM. Kiaccupukamus AUCHEPCHBIX 6 11
cucteM. [leHbl, SMyJIbCUU, CYCIIEH3UH, a9P030JIH1, KOJIOMIHbIE PACTBOPHL.

Bcero: 72 121




CIIMCOK PEKOMEH/ITYEMOM JINTEPATYPBI

— J1JI5l TeOpeTHYeCcKOoi MOJArOTOBKY U PellieHNs 32/1a4 MPHU BbINOJIHEHHH KOHTPOJIbHOI
padoThI

Ocnognas:
1. Hepkau C. P., bepecrosa I'.U., Peyr K. B.. [Ipaktukym mo oOmieit xumuu : [y4ed. mocodue
s By30B] MypMmanck : U3a-Bo MI'TY 2006. Umeercst anektpon. ananor 2006 r. - buGmuorp.: c.
16. - ISBN 5-86185-224-3 : 99-56. (bubruomexa MI'TY: abonemenm — 484 5k3, uumanvuwiii 3a1 —
59K3.)
2. Hepkau C.P., Jsaxwna T.A., 3oroBa K.B., I'yceBa JI.A. IlpakTukym 1o xumuu: YueO.
nocobue. Mypmanck: Uzn-so MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubnuomexa MI'TY: abonemenm — 759 53, yumanvHwlii 3a1 — 12 5k3.)
3. I'muaka H.JL. Tlox pen. B.A. PabunoBuya, X.M. PyOunoii. 3agaun u yrnpaxHeHUs 10 OOIIeH
xumun: YueO. mocooue mist By3oB / M.:KHOPYC, 2014. 3anaun u ynpaxxHeHHs 110 O0IIeH XUMUH :
yue0. nocobue amns By3oB / H. JI. ['munka; nox pea. B. A. PabunoBuua, X. M. Pybunoii. - U3a. ctep. ;
W3a. ucnp. - Mocksa : Unaterpan-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 (bubauomexa MI'TY: abonemenm —
575 9k3)
4, Koposun H.B. O6mias xumusi: yue6nuk uis By3oB / H. B. KopoBun. - 2-e u3a., ucnp. u gor. ;
3-¢ m3n., ucnp. - Mocksa : Beicm. mk., 2002, 2000. - 558 c. : un. - (IlobemuTtens KOHKypca
yueouukoB). - ISBN 5-06-003939-0 : 160-00 (bubauomexa MI'TY: abonemenm — 90 5k3, uumanbHbwiil
3an — 1 9x3.)

Jlononnumensnasn:

1. Cysopos, A. B. O6mas xumus : yueObHuk s By3oB / A. B. CyBopos, A. b. Hukonbckuil. -
[4-e u3n., ucnp.]. - Cankr-IlerepOypr : Xumusaar, 2000. - 622 c. : wir. - ISBN 5-93808-004-5 : 155-
00; 82-50. (bubnuomexa MITY: abonemenm — 90 5k3, uyumanrvueli 3a1 — 1 9K3.)
24.1 - C 89J]1abopaTopHblii IpakTUKyM 110 XuMHH : yue0. mocodue / C. P. [lepkau, T. A. dsxuna, U.
H.

2. Konosanoga; [mox pen. . H. Konosanogoii] ; 'oc. kom. Poc. denepariuu 1o peiOOIOBCTRY,
MypmaH. roc. TexH. yH-T. - Mypmanck : MI'TY, 2000. - 195 c. : un. - bubauorp.: c. 184-185. - ISBN
5-86185-114-X . (bubnuomexa MI'TY: abonemenm — 322 3k3, uumanvuwiii 3a1 — 10 3x3.)

— JJis1 BBINIOJIHEHH S J1a00pPaTOPHBIX PadoT U pelleHus 3124 NPH BbINOJHEHUH
KOHTPOJIbHOI padoThl

1. Hepkau C.P., Iaxuna T.A., 3oroBa K.B., I'ycea 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
(bubnuomexa MI'TY: abonemenm — 759 2x3, uumanvHolii 3a1 — 12 3k3.)

2. I'muuka H.JL Tlog pen. B.A. Pabunosuua, X.M. Pyounoii. 3agaun u ynpaxHeHus 1o oomeit
xumun: YueO. mocooue ans By3oB / M.:KHOPYC, 2014. 3anaun u ynpaxxHeHHs 110 00IIeH XUMUH :
yuae0. mocodue jytst By30B / H. JI. ['munka; mox pexa. B. A. Pabunosuua, X. M. Pybunoii. - U3a. crep. ;
W3a. ucnp. - Mocksa : Unaterpan-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)



IIepeuyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «AHTEepHeTY,
He00XO0UMBIX JIJIs1 OCBOCHUS TUCHMILUIHHBI (MOTYJIA)

y1eKTPOHHO-0ubIMoTeuHble cucteMsbl (IBC)

HauMeHnoBaHwue 31€KTPOHHO-OMOINOTEYHON CUCTEMBI

(3BC) Anpec caiita

1. | DnexkTpoHHO-OMONIKOTEYHAsI CHCTEMA
«M3narenscrBa «JIAHb» http://e.lanbook.com/

2. | DneKkTpoHHO-OMOIMOTEeYHas CHCTEMa
«YHUBEpCUTETCKAsi OMOIMOTEKA OHJIAHY http://biblioclub.ru/

3. | DnekTpoHHO-OMOIMOTEYHAsT CUCTEMA http://www.studentlibrary.ru/
«KOHCYIBTAaHT CTyICHTaY

4. | DnexTpoHHO-OMOIMOTEeYHAs crucTeMa http://www.iprbookshop.ru/
«IPRbooks»

5. DnexkTpoHHO0-0ubamoreunas cucrema DbC "Tpouukui http://www.trmost.com/tm-
moct" main.shtml?lib

Martepuainbl, HaxXoAgIUeCs B CBOOOTHOM JTOCTYIIE Ha CIEAYIOUINX calTax:
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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COJEPXAHHUE 1 METOINYECKHNE YKA3ZAHUS K U3YUEHUIO TEM JUCHUITIIMHBI

Tema: OcHOBHBIC 3aKOHLI ¥ OHSITHSI XUMHUH
OCHOBHBIE 3aKOHBI U TTOHATHUSI XUMHUH. 3aKOH COXPAaHEHHS MacChl. 3aKOH MTOCTOSIHCTBA COCTaBA.

3aK0H KBHBAJICHTOB. 3aKOH ABoraapo u cienactsus. Kiaccudukamus HeopraHU4eCKuX COCTMHCHUM.
CBoiicTBa BaXKHEHIITUX KJIACCOB HEOPTAHUUECKUX COSAMHEHUN: OKCUJIOB, KUCIIOT, OCHOBAHUM, COJICH.

TpeOoBaHusl K yPOBHIO OCBOCHHUSI COJeP:KAHUS TeMbI
H3yunB 1aHHYIO TEMY, CTY€HT JOJIKEH:
® 3HATh:
O OCHOBHBIE TIOHATHS XUMHH: aTOM, MOJIEKYJIa, MOJIb, MOJIIpHAasi Macca, KOJIUYECTBO
BEILECTBA, BAJICHTHOCTh, CTENIEHb OKUCIICHUS
OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIPHOTO YUEHUS: CTEXUOMETPUUYECKUE U Fa30BbIE
KJIaCCU(UKALIMIO HEOPTaHUUECKUX COCIUHEHHM
CBOICTBa pa3IMYHbIX KJIACCOB HEOPraHUYECKUX COCTUHEHUM
O OCHOBHBIE 3aKOHBI XUMUU
® yMeThb:
O HCIOJIb30BAaTh MaTEMAaTUYECKUE BbIPAXKEHUS 3aKOHOB XUMUU IIPU PELLIEHUU 3a/1a4

O O O

Ilopsinok u MeToaAMYeCKHE YKA3aHUS 110 U3YYEHUIO TeMBbI:
IIpu n3yyeHun TeMbl HEOOXOANMO:

e U3yunTh MaTepuanbsl yaeOHHKOB (YI€OHBIX TOCOOUA)

e OTBETUTH HA BONPOCHI JJIsi CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons.

oukrwndE

9.

UYrto Takoe atom, MoJieKyJsia’?

YT0 Takoe OTHOCUTENbHASl aTOMHAasl Macca, OTHOCUTENbHAs! MOJIEKYIIsipHas Macca?

Uro Takoe MosipHasi Macca BelecTBa? B Kakux eIMHUIIaX OHa BhIpakaercs?

Yro Takoe MOJISIPHBIM 00bEM ra3a, U B KaKUX €AMHUIAX OH BbIpaXkaeTcs?

ITonsiTHE MOJIb BEIIECTBA.

Chopmynupyiite 3aKkoH ABOraapo M cieacTBHs u3 Hero. Kakue yclioBHs ra3oBOTO COCTOSIHHS
Ha3bIBAIOTCS HOPMAJIbHBIMU?

Kakue cooTHOIIEHMS MEXIy pa3lWYHBIMH Tra3aMM MOXKHO BBIBECTM Ha OCHOBAaHMM 3aKOHa
ABoraapo?

KakoBa cBf13b MEX1y OTHOCUTEIBHON MOJIEKYIISIPHON MacCOM Ta3a M OTHOCUTENBHOM IIOTHOCTBHIO? Kak
HaXOJIUTCS IJIOTHOCTB OJTHOTO 'a3a 10 OTHOLLEHUIO K JJPYroMy?

ChopmynupyiiTe 3aKOH IMOCTOSIHCTBA COCTaBa M 3aKOH COXpaHEHUs Macchl BemlecTBa. Kak
MPAKTUYECKH UCIIOJIb3YIOTCS ITH 3aKOHBI?

10. Yto BeIpaskaeT xumuueckas popmyna? Uto BeIpakaeT XMMHUYECKOE ypaBHEHUE?
11. JTaiiTe onpeneneHne NOHATHS «3KBUBAJIEHT». UTO Takoe SKBUBAJICHT BEIIeCTBa?

Tema: PeaknimoHHAas1 CHOCOOHOCTH BEIIECTB
KuCI10THO-OCHOBHBIE 1 OKMCIIMTENIbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA BellecTB. CTpoeHHE

aroMma u [lepronnueckas cucrema [[.M.Menneneena.

TpeboBaHusI K YPOBHIO OCBOECHHS COEPKAHUS TEMbI
HN3yunB 1aHHYIO TEMY, CTYACHT JA0JIKEH:
® HMeTh NpeJcTaBJIeHUE:
O O CTPOCHHHU aToMa U KOPIYCKYJIIPHO-BOJHOBO# MPHUPOJIE IJICKTPOHA;
O 00 OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHUSIX aTOMOB.
e 3HATH:
O KBAHTOBBIC YHCJIa, UX XapaKTepI/ICTI/IKy;



O aTOMHbIE OpOUTAITH, IPUHLIUITHI 3aTI0OTHEHHS SJIEKTPOHAMU aTOMHBIX OpOUTAIICH;

o mnepuoauyeckuil 3akoH .M. MenpaeneeBa, NpUHIUIIBI TOCTPOCHUS MEPHUOIUYECKON
CHCTEMBI DJIEMEHTOB;

® yMeThb:

O ONHUCHIBATH CTPOCHHE JIFOOOTO aToMa ¢ MOMOIIBIO 3JIEKTPOHHBIX (JOPMYI M ATOMHBIX
opOuTajei, u ONpeAesaTh KBAHTOBBIE YHCIIA AJICKTPOHOB;

O IO 3JEKTPOHHBIM KOH(UTYpaIsM ONpenesaTh dJIEMEHT, ero Mecto B Tabnume JI.U.
MeHneneena;

O ONpEeNeNATh BaJICHTHOCTh 3JIEMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHHSIX

O TPOTHO3UPOBATh XMMHYECKHE CBOMCTBA 3JIEMEHTOB, MCXOJd M3 UX TOJOKEHUS B
NEPUOTNIECKOI CUCTEME U DJICKTPOHHBIX (POPMYII COOTBETCTBYIOIIUX aTOMOB.

IMopsiiok U MeToAMYECKHE YKA3AHHUS 110 H3YYEHUI) TeMBI:
IIpu u3yyeHUH TeMbI HEOOXOIUMO:

e 3yunTh MaTepHasibl yueOHUKOB (YyU€OHBIX TOCOOMIA)

e OTBeTUTH HA BOMPOCHI JJISi CAMOKOHTPOJIS 11O TEME.

Bonpocul ona camokonmpons:

1.

Hw

O No O

JaiiTe omnpeeneHus CICIYOIIUM MOHATUSAM: aTOMHAsi OpOHUTaNb, KBAHTOBBIC YKCIIa, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSTHHE aTOMa, JJIEKTPOHHAsI KOH(QUTYpAIHs aTOMa, 3JIEKTPOOTPULIATEIEHOCTh
aToma.

B uem 3akmiodyaercss MPUHUIUI HAaWMEHBIICH SHEPTUM 3allOJIHEHHS DJICKTPOHAMH ATOMHBIX
opOuTanei?

B uewm 3akmrouaercs npuniun [aynu?

Kakue aroMHbIe OpOHUTAIN TTOCIICAOBATEIILHO 3aMOJIHIIOTCS Y aTOMOB 3JIEMEHTOB 3-T0 Tiepuoa?
4-ro nmepuopna? 5-ro nepuonaa?

Kakoii 371eKTpoH TpyiHEe OTOpBaTh OT aToMa XJjiopa — 3S wiu 3p?

Kakoii 371eKTpoH TpyaHee oTopBaTth oT atoma 6poma — 3d mm 4p?

ATOM Kakoro 3JeMeHTa B OCHOBHOM COCTOSIHUM UMEET €IMHCTBEHHBIN SP-31eKTpoH?

YTo HEmpaBUIIBHO B 3amicH KoHdurypammii: 2p’, 2d°, 5d%?

Tema: XumMuueckasi CBA3b H CTPOCHHE MOJIEKYJI
OCHOBHBIE XapaKTEPUCTUKU XUMHUECKOU cBsi3u. KoBasnieHTHas cBsi3b. JOHOpHO-akuenTopHoe

B3aumoeiictBue. MonHas cBsa3b. Metamunueckas cBs3b. BomopoaHas cBs3b.

TpedoBaHus K YPOBHIO 0CBOEHHUSI COJIEPKAHUS TEMBbI
N3y4yuB 1aHHYI0 TEMY, CTYAEHT H0JIKEeH:
® 3HATh:
O OCHOBHBIC THUIIBI W XapaKTCPUCTUKH XUMHUYECKOU CBiA3M, IIOHUMATb IIPUPOAY
XUMHUYECKOH CBSI3H;
O OCOOCHHOCTH KOBAJICHTHOH CBS3M (HACBHINIAEMOCTh, HAIPABIIEHHOCTh, KPATHOCTb,
MOJIIPHOCTD, MOJSPU3YEMOCTB);
MEXaHU3MEI BO3SHUKHOBEHUS KOBAJIEHTHON CBs3U,
UMETh TMPEACTABICHUE O BIHUSHHUU, KOTOPOE OKAa3bIBa€T THOPHAM3AIMS ATOMHBIX
opOuTaielt Ha MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJ M HOHOB;
O CBOWCTBA BEIECTB C Pa3IMYHBIMU THIIAMH XUMHUYECKOH CBSI3H;
O TPHUPOAY ¥ OCHOBHBIE OCOOCHHOCTH MEKMOJICKYJISIPHBIX B3aHMOICHCTBHIMA.
® yMeTh:
o (opmynupoBaTh MOHATHE XUMHUYECKON CBSI3M M XapaKTepU30BaTh €€ DHEPTHUIO,
JJINHY, BaJICHTHBIN YroJ, HOJAPHOCTb,
O OOBSCHATH CTPYKTYpYy MOJNEKYI ¢ SP—, SP°—, Sp°—ruOpummsaumeii aTOMHBIX
opOuTanei;
O OIpPCACIIATH IMOJIApHA UJIN HCIIOJISIPHA MOJICKYJIA,

o O



O TMPOTHO3UPOBAThH OT/ENbHBIE (U3UKO-XUMHUYECKHE CBONCTBA COCTMHEHUN Ha OCHOBE
UX MOJIEKYJISIPHOTO CTPOEHHSI.

IMopsiiok U MeToAMYECKHE YKA3AHHUS 110 H3YYEHUI) TeMbI:
IIpu u3yyeHUn TeMbI HEOOXOUMO:

e 3yunTh MaTepHasibl yueOHUKOB (YyU€OHBIX MTOCOOMIA)

e OTBETHTH Ha BOIPOCHI JUISI CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons.

1.

JlaiiTe ompeneneHHus CISAYIONIUM TOHATHUSAM: XUMHYECKas CBsI3b, JCIOKAIH3AIMS 3JICKTPOHOB,
KOBaJICHTHAs CBsI3b, KOBAJICHTHAs HETIOJSPHAS W KOBAJICHTHAS IMOJIAPHAs CBSI3W, MOHHAS CBS3b,
METaJJIMYecKass CBsI3b, SHEPIHUs CBs3M, OOMEHHBIH M JOHOPHO-AKIEHTOPHBIA MEXaHHU3MBI
0o0pa3oBaHUS KOBAJICHTHOW CBSI3M, TUOpHUIU3AIMS ATOMHBIX OpOWTaNel, METOJ BaJCHTHBIX
cem3eit (MBC), meron Monekymsipabix opOutaneit (MMO), monekymspHas opburtans (MO),
ces3piBatomiass MO, paspeixiisitoniass MO, 6— U T—CBSA3M, MOPSIOK CBSI3HM, JUAMATHUTHBIE U
napaMarHUTHBIC BEIIECTBA.

BriOepute U3 crmcka BEIIECTBA C HEMOJAPHBIME KOBajeHTHBIMU CBsi3siMu: SiCly, Bra, BrCl, Py,
A|H3, SO,, CoNy, Tey, WBr5, Sg.

BriOepuTe U3 criucka BeIecTBa ¢ MOJMSIPHBIMU KOBaleHTHBIME cBsizsiMu: Oz, P2Os, Py, SO3, HF,
Cl,, NO,, Hy, SFe.

Jlist cneayronmx map ABYXaTOMHBIX MOJICKYJT YKOKUTE MOJIEKYIy ¢ 00Jiee MOJSIPHOM CBSI3BIO U
OINpee/InTe, KaKOH aToM HECeT OTPHUIATCIIBHBIN 3apsyi U KaKod — MOJIOXKHUTEIbHbIH: a) FIF u
FrAt; 6) HBr u KH; 8) CO u NO.

OnpenenuTte THIT CBSI3U U YKQXKHUTE HAMPABICHUE CMEIICHUS JIEKTPOHOB TI0 CBSI3U B CIICAYIONTUX
monekynax: Sy, HyS, Nal, CO,, CHy4, NH3, K3S, Na, SFg, SOs.

W3 nmanHOTO TIepeyHs BHIOCPUTE COCAMHCHHS C MPEUMYIIESCTBEHHO HOHHBIM XapaKTEPOM CBSI3U:
H,0, K,0, HF, F,0, KF, H,Se, SnH,4, KCI, CaF,, Csl.

Onpenenure, Kakas W3 CBSA3CH B KXKIOW M3 yKa3aHHBIX MOJIEKYJI XapaKTepH3yeTcs OOJbIIei
crenensto nounoctu: H—O—CI, N—O—Cl, H—S—CI, K—O—H, Na—S—H.

Tema: JHepreTuKa XUMHYECKUX pPeaKIni
Hpe)IMeT 1 3a1a4n TepMOILI/IHaMI/IKI/I. OCHOBHI)IG XapaKTepI/ICTI/IKI/I TGpMOI[HHaMI/I‘IeCKOfI

cucteMsbl. DHTanbnM. TemnnoBoit addekr. Ternora oOpa3oBanus BemecTsa. JHTponusa. CBoOo1HAS
sHeprus I'n6o6ca. HanpaBneHHOCTh XMMHUYECKUX MPOLIECCOB. 3akoH [ecca.

TpeOoBaHus K yPOBHIO OCBOCHHUS COJCPKAHUSA TEMBbI
N3y4yuB 1aHHYI0 TEeMY, CTYA€HT A0JIKeH:
® 3HATh:
O MOHATHS: CUCTEMA, TOMOT€HHAas U T€TEPOreHHasl CUCTEMBI, U30JINPOBAHHASA, OTKPbITAst
U 3aKpbITas CHUCTEMBI, MapaMeTpbl U (YHKUUU COCTOSHHS, OSKCTCHCHBHBIE U
MHTEHCUBHBIC BEJIMUMHBI, MIPOIECC, SHEPTHs, BHYTPEHHSS SHEPTHs, paboTa, TeroTa,
9K30T€PMHUUECKAsl peakusi, dHIO0TEPMHYECKas peakius, CTaHIapTHOE COCTOSHUE,
SHTAJIBINA, SHTPONHSL, SHeprus [ m6Oca, caMonpon3BOIBHBIN MpoIece;
O MepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH ['ecca, cneacTBus u3 3akoHa ['ecca;
O BTOpPOM 3aKOH TEPMOJIMHAMUKH;
O YCIIOBUS CAaMOIIPOU3BOJIBHOTO MPOTEKAHHSI XUMUYECKUX PEAKIIHI.
® yMeThb:
O PaccuMThIBATh YHEPrEeTUUECKHE XApaKTEPUCTHKHU (SHTAJIBIINIO, SHTPOIHIO, SHEPTHIO
['n06ca) pu3nueckux U XUMHYECKUX IIPOLIECCOB;
O IPOTHO3UPOBATh HANPABIEHHE CAMOIPOU3BOJIBHOIO IPOTEKAHUS IIPOLIECCOB;

HOpﬂ}lOK H METOAUYECCKHE YKA3AHUA 110 U3YUCHHUIO TEMbI:



IIpu u3yyeHun TeMbI HEOOXOAUMO:
e 3yunTh MaTepuasibl yueOHUKOB (YU€OHBIX TOCOOMIA)
e OTBETHUTH HA BOIPOCHI I CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons.

1.

e e

Jaiite onpeneneHus CiAeAyIOUIMM IMOHSATUSAM: CUCTeMa, (DYHKLUHUU COCTOSHUS, SKCTCHCHUBHBIE U
MHTCHCUBHBIC CBOWCTBA, MapaMeTPhl COCTOSHUS, CTAaHAAPTHOE COCTOSIHME, CTaHAapTHHIC
YCIIOBUS, TEPMOXUMUS, TEIUIOBOM 3((HEeKT XUMUUECKOI peakuu, TEPMOXUMHUYECKOE YpaBHEHUE,
BHYTPEHHSISI DHEPIHs, OJHTAJbIUS, OSHTpONHs, dHepruss [mbOca, craHmapTHas SHTAIBITHS
o0pa3oBaHMsl BEIIECTBA, CTaHAApTHAs OHHTPONMsS BEIIECTBA, CTaHIapTHas sHeprus [ubOca
00pa3zoBaHUs BEIIECTBA.

Jaiite hopMyIHpOBKM 3aKOHOB: COXpaHEHHsI SHEPTUH, BTOPOTr0 Hayaia TepMoaAuHaMuKH, ['ecca.
Cdopmynupyiite cnencrBus u3 3akona ['ecca.

BbruncnuTte KOJMYECTBO TEIUIOTHI, KOTOPOE BBIJCIMUTCA IPU TOJHOM CrOpaHUM B H30OBITKE
Kucioposaa 1 J1 cMecu, COCTaBICHHOW NMpPU CTaHAAPTHBIX YCIOBHUSX U3 PaBHBIX 00BEMOB MeTaHa,
BoJIOpoJa, okcuzaa yriaepoza (1) u aprona.

MokeT 11 SHTPONUS BEIIeCTBA ObITh BEJIMUYMHON OTPULIATEIIbHOMN?

Mo3keT JIi U3BMEHEHHUE SHTPOINUU B PEAKIIUH ObITh BETUYMHON OTPHUIATENBHON?

Kaxkos 3uak AS” mporiecca riaBieHus BerecTsa?

Kaxkos 3uak AS” mporecca KOHICHCALHH 1aPOB KAKOTro-1H60 BemecTsa?

[IpuBenuTe MpUMEpHl Peakluii, 111 KOTOPBIX: a) AS® nonoKUTENBHO; 0) AS° OTPHUIIATEILHO; B)
AS® 61M3KO K HYIIIO.

Tema: Xumnueckasgs KHHeTHKA. CKOPOCTHL XUMHUYECKHX PeaKIMii
Tema: XuMuueckoe paBHOBecHE
OCHOBHI)IG ITOJIOKCHUA U onpeaeneHMﬂ XI/IMI/I‘-IGCKOIZ KHHCTHUKHU. CKOpOCTL XUMHUYCCKHUX

peakuuii. 3akoH JeicTBUA Macc. BnusHue TeMnepaTypbl Ha CKOPOCTb PEaKIMKU. DHEPrus
aKTHBaIMU. YpaBHeHuEe Appennyca. Karamus.

KoHcranTa XMMHUYECKOTO PpaBHOBECHS. CMGH_IGHI/IG XUMHYCCKOT'O paBHOBECUA. HpI/IHHI/IH Jle-

[laTenne

TpeOoBaHus K yPOBHIO OCBOCHHUS COJCPKAHUSA TEMBbI
N3y4yuB 1aHHYyI0 TEMY, CTYAEHT J0JIKeH:
® 3HATh:

O TMOHATHA: CKOPOCTb, KOHCTAaHTa CKOPOCTH, MOJIEKYJSIPHOCTh PEaKLHH, MOPSIO0K
peakuuu (YacTHbIE M OOLIMH TMOPSAKH), TeMIEepaTypHbIH KO3IPQPUIUEHT CKOPOCTH
peaKkuMM, OSHEpPrus  aKTUBALMH,  KaTaiu3  (TOMOTIE€HHBIM,  TIeTepOTeHHBIH,
(epMEeHTaTUBHBII), KaTaIU3aTOPbl, THTUOUTOPHI;
3aKOH JIEMCTBYIOIUX MACC;
npasuio Baut-T'odda;
ypaBHEHHE AppeHunyca;

(bakTopbl, BIUAIONINE HA CKOPOCTh XMMHUYECKOM peakiuu;

0COOEHHOCTH NPOTEKAHUS PAa3IMYHBIX TUIOB XHUMHUECKUX PpEaKIHil: MPOCTHIX,
CJIOKHBIX, TOMOT'€HHBIX, T€TEPOre€HHBIX, LIETTHBIX, 00pPaTUMBIX, HEOOPATUMBIX;
OCHOBHBIE 00JIaCTH IPUMEHEHHUsI KaTaJln3aTOPOB.

MOHSTHS: 00paTUMBbIe U HeOOpaTHUMbIE PEAKIIH, XUMUYECKOE paBHOBECHE, KOHCTaHTa
XUMHYECKOTO PABHOBECHUS;

YCIIOBUS JOCTH)KEHUSI XUMHUUECKOTO PaBHOBECHS;

npunun Jle [atense 1t XUMUYECKUX U (Pa30BBIX paBHOBECHUH;

(dakTopbl, BIUSAIONINE HA CMEIIEHHE XUMHUYECKOT0 U (pa30BOTr0 paBHOBECHS;

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

0O O O O O

o O

o O O
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O IPOTHO3UPOBATh BIUSHUE HAa CKOPOCTh PEAKIUM KOHLEHTPAllMUd pEarcHTOB,
TEMIIEPATYPBI, IPUPOABI PEarMPYIOIINX BELIECTB, KATaIU3aTOPOB;

O pPacCUMTBHIBaTh TEMIEpPATYpHbIH KO3(PUIMEHT CKOPOCTH pEaKUuu, HHEPTHUIO
aKTHUBALIIU;

O paccuuThiBaTh: 1) M3MEHEHHE CKOPOCTH PEAKLMH IPU H3MEHEHUM TEMIIEpaTyphl,
€ClIM HM3BECTHA OHHEpPIus AaKTUBALMHU, 2) SHEPrui0 AaKTHBAllUM, €CJIM H3BECTHO
M3MEHEHNE CKOPOCTH peaKLuy MPY U3MEHEHUH TEMIIEPATYPBhI.

O OIKCHIBATh IOJIOKEHHE PAaBHOBECUs OOpAaTHMBIX peaklUil MOCPEICTBOM KOHCTaHThI
XUMHUYECKOTI'O PABHOBECHUS;

O paccuuTaTh TEMIIEPATYpPY, IPU KOTOPOM YCTAHABINBAETCS XUMHUECKOE PABHOBECUE;

O ONpENeNATh HAlpaBICHUE CMELIECHUS PaBHOBECHUS II0J BO3JACHCTBHEM Ppa3IMUHBIX
BHEIIHUX (PaKTOPOB;

o cTpouTh (pa30ByI0 AMarpamMmy BOJABI U HCIOJB30BATH €€ Ui ONpPEACICHHs YnCIia
CTerneHel cBo00/1bl pa3UYHbIX (Pa30BBIX COCTOSHUI BOABI;

O aHanu3upoBaTh (a30BbIE JUATPAMMBI.

Ilopsinok u MeToAMYeCKHE YKA3aHUS 110 U3YYEHUIO TeMBbI:
IIpu n3yyeHun TeMbl HEOOXOANMMO:

e U3yunTh MaTepuanbl yaeOHHKOB (YI€OHBIX TOCOOUA)

e OTBETUTH HA BONPOCHI JJIsi CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons.

1.

o

©CoNe®

[aiite omnpeneneHus CIEAYIOIIMM IOHATUSAM: CKOPOCTh XUMHYECKOM pEaklIMH; KOHCTaHTa
CKOPOCTHM XMMHMYECKON peakUuu; IMOPSINOK M MOJIEKYJISPHOCTh PEaKLHUH; TEMIEpaTypHBIN
KOO(QPHUIUEHT CKOPOCTH PEaKIWHU; SHEPTusl aKTHBALWW; aKTHBHPOBAHHBIA KOMILUIEKC; KaTaju3,
KaTaJIn3aTopbl; OOpaTUMble U HEOOpaTHUMbIC pEaKIMM; XMMHUYECKOE PpaBHOBECHE; KOHCTAHTa
PaBHOBECHS; CMELICHUE XUMUYECKOTO PABHOBECHSI.
Haiite dopmynupoBky npaBuwia Baut-I'opda, npunuuna Jle Illarense, 3amummurte ypaBHEHHE
Appenuyca.
Kakue u3 cneayromux (pakTopoB BIUSIOT HA CKOPOCTh XUMUYECKOHM peaKIUu:

—IpUPOJA PEarupyOIINX BEUIECTB;

—Macca pearupyroumx BelecTs;

—KOHLIEHTPAlMU PEArnpyroUIUX BEIIECTB B pACTBOPE;

—Macca pacTBopa;

—00BbeM pacTBopa;

—IpUPOJA PaCTBOPUTEIS;

—00BbEM Ta30BOM CMECH;

—Macca ra3oBoi cMecH;

—JaBJeHHE Ta30BOM CMECH;

—TeMIIepaTypa;

—IPUCYTCTBHE KaTalIU3aTopa.
HanumuTe BoipaxkeHue A7 CKOPOCTeH peakiuii, mpoTekaronmx mno cxeme A + B — AB ecnu: a)
A u B — BemecTBa, HaXosAIIMECs B pacTBOpe; 0) A — TBepa0e BEMEeCTBO, B — ra3 wim BemecTro,
Haxozsuleecs B pacTBope; B) A u B — razoo0pa3Hble BelecTsa.
Ot xakux (hakTOpOB 3aBUCUT KOHCTAaHTa CKOPOCTU XUMHUecKol peakiuu? [louemy 3Ty Benuuuny
Ha3bIBAIOT «KOHCTaHTOW»?
Kakyro pazMepHOCTh IMEET KOHCTAHTA CKOPOCTH XUMUYECKOU peakuu?
B 4yem otnmuune Mexay oOLIUM MOPSIKOM PEAKIIUU U MOPSAIKOM PEAKIIUH 110 TaHHOMY BEIIeCTBY?
MoryT a1 ObITH peakiuu HyJI€BOTO Mopsika?
B 4em paznuune nopsiika U MOJEKYJISAPHOCTH peakiuu? MoryT 1 OHH ObITh paBHBI?

. Kakoe o0miee mnpencraBieHne JeKUT B OCHOBE OOBSCHEHHS JIEWCTBHS KaTajau3aTtopa B

TOMOI'CHHOM U I'€TCPOr€HHOM KaTanmse?
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11.

Hoquy XUMHUYCCKOC PAaBHOBCCHUC HA3BIBACTCA ,Z[I/IHaMI/I‘-ICCKI/IM?

12. Yem omimyarorcs no (opme 3amucH BBIPAKEHUS JUIsl KOHCTAHT TOMO- M TIeTepOreHHBIX
paBHOBeCHI?

13. Kak cka3bIBaeTcsl IPUCYTCTBHE KaTaJIN3aTOpa Ha COCTOSHUU XUMHUYECKOTO PaBHOBECHS?

14. Onpenenute, Kak U3MEHUTCS CKOPOCTh PeaklMu okucieHnus okcunaa azora (1), umeromnias tperuit
nopsanok, 2NO )y + Oz () = 2NO; (, Ipu yMeHbIIEHUH KOHIEHTpauuu okcuna azora (I1) B 3
pasa.

Tema: PacTBOpBI U HX CBOHCTBA
PactBopumocTs BemiecTB B Bojie. CriocoObl BEIPAKEHUS COCTaBa pacTBOPOB. PacTBOpEI
HE3JIEKTPOJIUTOB.

TpeOoBaHMsi K YPOBHIO OCBOEHUS COAEPKAHUS TeMbI
N3yunB 1aHHYIO TEeMY, CTYJI€HT J0JIKEH:
® 3HATh:

O TMOHSATHS: PACTBOP, PACTBOPUTEND, PACTBOPEHHOE BEIIECTBO;

O O0COOEHHOCTH CTPYKTYPHI BOJBI B KHUIKOM U TBEPJAOM COCTOSIHUSX;

O TEpMOAMHAMHUKY IIPOLIECCOB PACTBOPEHUS;

O 0011Me CBOWCTBA PACTBOPOB U MOHSTHE UAECATILHOTO PacTBOPA;

O CIOCOOBI BBIPAXKEHHS COCTaBa PaCTBOPOB;

O 3akoHbl Payns o [HaBJIeHHHM TMAapOB PACTBOPUTENS HAJ pPAaCTBOPOM U H3MEHECHHH
TEeMIEpaTyp KUICHUS U 3aMep3aHus pAaCTBOPOB.

® yMeThb:

O pacCUUTBIBATH COJCP)KAHUE PACTBOPCHHOIO BEIIECTBA PA3UYHBIMU CIIOCO0AMU
(MaccoBast 1oy, MOJSpHas [J0Jsi, OObEeMHas JdOJsl, MOJSIpHAas KOHILIEHTpAlHUs,
MOJIApHAsA KOHLCHTpAlUsd OSKBUBAJCHTOB, MOJIAJIbHAA KOHLCHTpaluda, MacCoBas
KOHIIEHTpAIus, TUTP);

O MPOU3BOAWTL B3aMMHBIC IIECPECUCTHI KOHHCHTpaHHﬁ;

O paccuuThIBaTh JaBJICHUE HACBHIIIEHHOIO TMapa pacTBOPUTENS HaJ PacTBOPOM,
HN3MCHCHHUEC TCEMIICPATYP KpUCTAUIM3AalMM W KUIICHUA, OCMOTHYCCKOC JaBJICHUC
pacTBOpa MPHU U3BECTHON KOHIIEHTPALIMH.

ITopsiniok U MeToAMYECKHE YKA3AHHUS 110 H3YYEHHIO TeMbI:
Ipu n3yyeHun TeMbl HEOOXOAUMO:

e M3yuuth MaTepuanbl yueOHUKOB (Y4eOHBIX TOCOOMIA)

e OTBETUTH Ha BOIPOCHI JUIsl CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons:

1.

N

[Jaiite onpenencHus CiIeAYIOIIHUM IIOHATUAM: PacTBOP, PACTBOPUTEIb, PACTBOPEHHOE BEILECTBO,
HACBHIICHHBI, HEHACBIIICHHBIN, MEPECHIIEHHBIA PAacTBOP, PAaCTBOPUMOCTh, MAacCCOBasl JOJ,
MOJISIpHasi KOHLEHTPALKs, MOJISIpHAs 10JIsI, MOJIsIIIbHAs. KOHLEHTPALUs, MOJISIpHAsl KOHIIEHTpaLus
SKBUBAJIEHTOB.

Kak Biuser TemnepaTtypa Ha paCTBOPUMOCTD TBEP/BIX BELIECTB?

CocraB Kakoro pacTtBopa — HACBIIIEHHOIO, HEHACBIIIEHHOTO, NEPECHIIIEHHOIO YCTONYMB I10
OTHOILIEHHIO K HEOOJIBIIIOMY U3MEHEHHIO YCIIOBHIA?

Mosxer 1nu OBITh HACBHILIEHHBIH pPAcTBOp pa30aBI€HHBIM, a KOHIIEHTPUPOBAHHBIA —
HEHACBILIECHHBIM?

[Ipu crnydailHO BCTPSIXMBaHWU COCyJa C PAcTBOPOM M3 HEro BbINAIO OOJBIIOE KOJMYECTBO
KpuctamoB. Kakum Obu1 3TOT pacTBOp?

PacTBOp caxapa B cTakaHe OCTaBWJIM Ha HEKOTOpoe BpeMs. Bckope Ha aHe cTakaHa oOpa3oBacs
0CaJI0K KpUcTa/u1oB. YTo Bbl MOXkKeTe cka3zaTh O pacTBOPE HaJ OCAIKOM?

B crakane Bojbr (250 mu1) pacTBopwiM 4aiiHyro JIOKKY (9 1) moBapennoii comu NaCl. Haiinure
MacCOBYIO JOJIFO XJIOPUJIa HATPHs B IIOJIy4EHHOM PacTBOPE.

12



8.

9.

10.

11.

12.

B MeauumHCKHX 1ensx oObIYHO Mcmoib3yercs 5 %-Has mojaHas Hacroiika. PaccumTaiite, Kakas
Macca dTUJIOBOTO CIIUPTa HEOOXOAMMa /ISl TPUTOTOBJICHUS TaKoW HacToiku u3 10 T noxa.
Brraucnure mMaccy xmopuaa Kanus, HeoOxoaumyto st npurorosieHus 250 ma 0,1 M pactBopa
KCI.

Boruucnure Maccy xjopuua amroMHHHA, HeoOxomumyro it npurotoBineHus 500 mum 0,10 H.
pactBopa AlCls.

Omnpenenute MOJSAPHYIO JOJIO PACTBOPEHHOTO BEIIECTBA, & TAK)KE MOJIAPHYIO KOHIIEHTpAIUIO,
MOJIIPHYIO KOHIICHTPAIUIO SKBUBAJICHTOB U MOJISUIbHYIO KOHIIEHTPAIUH CIEIYIOIIHUX PAaCTBOPOB:
a) 70 %-ii ceproii kucnotsl ( p = 1,62 r/mi); 6) 40 %-ro eaxoro Hatpa ( o = 1,43 r/mn); B) 20 %-
it pocdopnoit kucnotsl (o = 1,11 r/mi).

Kakoii o0bem Boabl Hano Bbimaputh U3 500 ma 4 %-ro pactBopa conu ( p = 1,04 r/mi), 4ToObI
MOJIYyYUTh PACTBOP C MaccoBou nonei conu 0,167

Tema: CBOHCTBA PACTBOPOB CHJILHBIX H CJA0LIX )JEKTPOJIUTOB
Tema: I'mapou3s coJieii. [IponsBenenne pacTBOPUMOCTH
DneKTpoauTHYecKas quccoruanus Boabl. Bogoponnslil mokasarens cpeasl. Koncranra

mucconnanuu. Crenenb quccounanuu. ['naponns coneil. Koncranra rugponusa. CteneHb
ruaponusa. Ilponssenenue pactBopumoct. OCHOBHbBIE (PU3UKO-XMMHUYECKHUE CBOMCTBA BOJBI.

TpeGoBanus K YPOBHIO OCBOCHUS CO/IEPKAHUS TeMbl
HN3yunB 1aHHYIO TEMY, CTYJ€HT J0JIKEH:
® 3HaATh:

O TOHATHS W BEIWYHMHBI: JJICKTPOJUTHYCCKAS TUCCOLMAIUS, CIA0bIi W CHJIBHBIN
ANEKTPONUT, HM3OTOHUYECKHH  KOI((UIMEHT, CTeneHb  SIEKTPOJIUTHYECKON
JIUCCOITMAIIMM W KOHCTaHTa JMCCOILMAINK, aKTUBHOCTh, KOA((UIIMEHT aKTUBHOCTH,
MOHHAas Cujia pacTBOpa;
0COOEHHOCTH PACTBOPOB CIIAOBIX M CHJIBHBIX JIEKTPOJIUTOB;

MOHATHUS U BETUYUHBI: HOHHOE MPOU3BEACHUE BObI, BOJIOPOIHBIN MTOKA3aTeNlb CPEIbl
(pH); }

O TUAPOIIU3 COJIEH;

dakTopbl, BIUSIONIME Ha TMPOIECC THAPOIU3a, CIOCOOBI MOAABIEHUS TMpoIecca
TUJIPOJIN3A;

O TMOHSATHS: OrPAHMYEHHAsT W HEOrpaHWYEeHHass pPaCTBOPUMOCTb; HEHACHIIIEHHBIMH,
HACBIIICHHBIN U IIEPECHIILEHHBIN PaCTBOPHI;

O OCOOEHHOCTM TIOBEIEHUS HEHACHIIICHHBIX, HACBHIIMIEHHBIX U TMEPECHIIEHHBIX
pacTBOPOB; MPOU3BEACHUE PACTBOPUMOCTH, YCIOBUSI OOpa30BaHUS U PACTBOPEHUS
0CaJIKOB, TMOCIIEOBATEILHOCTh OCAXJICHUS MOHOB, CIOCOOBI TOCTHXKEHUS IOJHOTO
OCXKJICHUSI HOHOB

® yMeThb:

O 3alrChIBaTh YPaBHEHHS MPOIIECCOB AIEKTPOIUTHUCCKON JUCCONMUAIUU (B TOM YHUCIIE
CTyIIEHYAaThIE);

O paccuuThiBaTh 3Ha4yeHHs pH pacTBOpoB ciaaOBIX KHCIOT W OCHOBAHWH, CHUIBHBIX
KHCJIOT U ILEJIOYEeH;

O PpacCYUTHIBATh pPacTBOPUMOCTH " MIPOU3BEICHUS pPacTBOPUMOCTH
TPYJIHOPACTBOPUMBIX COECUHEHUN;

O 3amuChIBaTh YPaBHEHUS T'HIPOJIN3A TOW WA UHOW COJIH.

o O

O

ITopsiiok U MeToAMYECKHE YKA3AHUS 110 H3YYEHHIO TeMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:
e M3yuuTh MaTepuansl yaeOHUKOB (Y4eOHBIX TOCOOU)
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e OrTBeTUTH Ha BOIIPOCHI 4JII CAMOKOHTPOJIA 1O TEMC.

Bonpocul ona camokonmpons.

1.

Jaiite ompeneneHust CIEAYIOUIMM HOHSATHUSAM: 3JIEKTPOJHT, SJICKTPOIUTHUYECKAs TUCCOIMALN,
CTEMEHb JJIEKTPOIUTUYECKON TUCCOLMALMU, CHUJIbHBIE W CJIa0ble AJIEKTPOJIUTHI, KOHCTaHTa
AIIEKTPOJIMTUIECKOH IUCCOIUAIINHY, CTYIIeHUATast IUCCOLHUAIIHS SJICKTPOJIUTA, HOHHOE YpaBHEHHE
peaxIuu, HOHHO-MOJIEKYJIIPHOE YpaBHEHHE PEaKIMU, POU3BEICHHE PAaCTBOPUMOCTH, KOHCTAHTa
JIMICCOIIMALIMHU BOJIbl, HOHHOE MPOU3BEICHIE BOJIbI, BOJIOPOIHBIN TOKa3aTenb cpeasl pH, ruaponus
COJIEH.
OObsicuute, noyemy ocmoruueckoe nasiienue 0,01 M pacTBopa XxJjiopujia HaTpus B JIBa pasa
6onbmie, yem 0,01 M pactBopa kapoamuga CO(NHy),.
KakoBbl OCHOBHBIE IMOJIOKEHHSI TEOPUU AEKTPOIUTUYECKON auccounanuu? Bcerna au MOHBI B
pacTBoOpe MOSBISAIOTCA B pe3yJibTaTe pacnaaa MoJIeKyn?
CocTaBbTe MOJIEKYJISIDHBIE W HOHHBIE YPAaBHEHHUS CIEAYIOIIMX PEAKIHH, MPOTEKAIOIINX B
pacTBOpax MeXxay CIEAYIOIIUMHU BElIeCTBAMHU:
a) cynbhuaom Hatpust U HuTpaToMm meau (11);
0) anieTaToMm Kajius U CEpHON KUCIOTOIH;
B) CEpHOI KUCIIOTON U THUIPOKCHUIOM LINHKA;
T') THAPOKCUIOM IIMHKA U THAPOKCUIOM HATPUS;
1) THAPOKCUIOM HATPHUS U TUAPOCYITHPUIOM HATPHUS,
e) cynbdunom xenesa (1) u consHoit KUCIOTOM;
) COJISHOM KUCJIOTOM U KapOOHATOM KaJIbLUs;
3) Q30THOW KHCIIOTOM U THAPOKCUIOM KaJus;
1) THAPOKCUIOM KaJUs ¥ XJIOPUIOM aMMOHHSL.
CocTaBpTe MOJEKYISpHbIE YpPAaBHEHUS CIEAYIOIIUX pPEaKIuil, MNPOTEeKAIMUX B BOJHBIX
pacTBopax, 1Mo UX HOHHBIM YPABHCHHUSIM:
a) S* + Cu** = Ccus{
6) 2Br + Pb®* = PbBr,{
B)H + F =HF
r) SO5” + 2H" = H,0 + SO, T
1) Ba** + S04% + 20H + Fe?* = BaSO4 4 + Fe(OH), 4
Kakwne dakTopsl BIUSAIOT Ha CTETIEHb THAPOTN3a?
OO0bsicHUTE, TOYEMY TIPU CTYIEHYATOM TUIPOJIN3E OJHOTO U3 MOHOB (WJIM KaTHOHA, WM aHHOHA)
pPacTBOPEHHOW COJM THAPOJIN3 B OCHOBHOM OTPAaHMUYMBACTCS TMEPBOM CTaaMel, TOTraa Kak IpH
TUApoNn3e 000MX NOHOB (M KaTHOHA, M aHWOHA) OH JIOXOAUT MPAKTHUECKU 0 KOHIIA.
Kakyro cpeny (HeHTpanbHyI0, KHCIYyIO, IIEIOYHYIO) CO3JAI0T IPH pPAcCTBOPEHH B BOJE
CJIEAYIOIIME BEIIeCTBa:
a) HCI, KBr, NH,Cl, K;0, KCN, NH3, Ba(OH),, K>S, NH4NOs3;
6) A|C|3, CSzCOg, Zn(N03)2, KzSOg, C&(HCOg)z, MnSO,.
BriOepuTe U3 mepeuncieHHbIX HIKE PEaKIIni peaKIiy THIPOIIHA3A:
a) Ca + 2H,0O — Ca(OH), + H;
6) KCI + (m + n)H,0 — K(H0)y" + CI(H,0),°
B) NH3 + H;O — NH;" + OH"
r) Rb,CO3 + H,O — RbOH + RbHCO3
)1) KCIO, + H,O — HCIO, + KOH
e) Na;CO3 + CuSO4 + H,O0 — CO; + Cu(OH), + Na;SO4

Tema: KoMijieKCHbIE COeIMHEHUSA
HomMmenkiatypa KoMIUIeKCHBIX coeuHeHui. [IpuMeHenne KOMITJIEKCHBIX COEIMHEHU.
TpeOoBaHMsI K YPOBHIO OCBOCHUS COAEPKAHUS TeMbI
HN3yunB 1aHHYI0 TEeMY, CTY€HT JOJIKEH:
® 3HATh:
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O TOHATHS W BEIMYUHBL: KOMILJIEKCOOOpPa30BaTeib, JIUTAH, KOOPAMHAIIMOHHOE YHCIIO,
JNEHTaTHOCTH JIMTaH/1a, BHYTPEHHSISI U BHEIIHSS cepbl KOMIUIEKCHOTO COSTUHEHHUS;
O OCHOBBI HOMEHKJIATYpPhl KOMIUIEKCHBIX COSAMHEHUM;
® yMeThb:
O 3amuchiBaTh (OPMYINBI KOMIUICKCHBIX COCAMHEHHUN IO W3BECTHBIM HAa3BaHUSAM U
Ha3bIBaTh KOMILIEKCHBIE COEIMHEHHUS M0 CTEXHOMETPUUYECKUM (hOopMyIiaM;
O 3alMChIBaTh YPABHEHUS CTYNEHYATON AUCCOLMAIIMN KOMIUIEKCHBIX HOHOB.

IMopsiiok U MeToANYECKHE YKA3AHUS N0 H3YYEHUIO TeMbl:
IIpu u3yyeHUH TeMbI HEOOXOIUMO:

e 3yunTh MaTepHasibl yueOHUKOB (YyU€OHBIX TOCOOMIA)

e OTBETHTH Ha BOIPOCHI TSI CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons.

1.

Jaiite omnpeneneHus CIEIYIOIMIMM IOHSATUSM: KOMIUIEKCHOE COEIUHEHHE, JOHOp, aKIenTop,
KOMILJIEKCO00pa3oBarTeb, JIMTaH/l, BHYTPEHHSSI U BHEIIH:SA cepa KOMIUIEKCHOTO COCIMHEHUS,
JNEHTATHOCTH JIMTaH/1a, KOOPAUHALMOHHOE YHCII0 KOMIUIEKCOOOpa3oBaTesl.

VKaKHTe JOHOP M AKUENTOp B CIEAYIOIMX KOMILIeKCHbIX wnomax: [SiFg]”, [Ni(NHs)s]*,
[Fe(CN)s]*, [Fe(CN)g]*.

HazoBute cnenyromue komiuiekcHbie coenunenus: Ba[Pt(NO3)4Cly],  [Cr(NH3)s](NO3)s,
[Co(H20)2(NH3)4]Cl3, [Ti(H20)s]Brs, Ka[CoFe].

Hanummre dopMyinsl cienyromux coeauHeHui: Tpuokcanatokobansrar (lll) mHarpus, xmopun
muopomorerpaammuniiatuabl - (1V),  terpapomanoamaxBaxpomatr  (Ill)  xamums, cynwsdar
nenraammunakBanukens (11), aurpar kapoonarorerpaammuaxpoma (111).

IIpuBexUTe IPUMEpPbl KATHOHHBIX M AHHOHHBIX KOMIUIGKCHBIX COCAMHeHHl wis nona Cr'h u
JanTe ux HazBanue. KoopanHaimoHHoe 4uciio cr’’ paBHO 6.

Tema: OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMA
QHGKTpOXI/IMI/I‘lCCKI/Ie ITPOLCCChI. CYH_[HOCTB MMpoHeCCOB OKHUCICHUA-BOCCTAHOBJICHU . Metoast

COCTaBJICHUA ypaBHCHI/Iﬁ OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX pCaKHHﬁ.

TpeOoBaHus K yPOBHIO OCBOCHHUS COJCPKAHUSA TEMBbI
N3yunB f1aHHYIO TEMY, CTYAEHT JOJIKEH:
® 3HATh:

O TMOHATHSA W BEIUYUHBL: CTENEHb OKUCJIEHUSA, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CONPSKEHHAs! OKHMCINUTEIbHO-BOCCTAHOBUTENIBHAS I1apa, DKBUBAICHT OKHMCIMTENS U
BOCCTaHOBUTEI, CTAaHJAPTHBIA  BOCCTAHOBUTEIBHBI  IOTCHLMAIL, SC
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKLINN;

O YCIOBUS CaMOIIPOM3BOJIBHOIO M PAaBHOBECHOIO IIPOTEKAHUSA OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIHN;

O METo/bl paccTaHOBKH Koa(duimentos B OBP;

O BaXHEHIIME OKUCIHUTEIN U BOCCTAHOBMUTENIN M MPOAYKTHI UX mpespamieHns B OBP B
pa3IMYHBIX Cpeaax.

® YyMeTh:

O COCTaBIIATh YPABHEHUS OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

o pacctaBnsaTh ko3 punentsl B OBP MeTo10M HOHHO-3JIEKTPOHHOTO OanaHca;

o paccuutsiBath JJ[C, usmenenue suepruu ['u6oca 8 OBP u onpenenste HanpaBieHue
[IPOTEKaHUsS PEAKILIUH.

IMopsiiok U MeToAMYECKHE YKA3AHUS 110 H3YYEHHIO TeMbI:
IIpu u3yyeHun TeMbl HEOOXOAUMO:

e M3yuuTh MaTepuansl yaeOHUKOB (Y4eOHBIX TOCOOU)

e OTBETUTH Ha BOIPOCHI JUIs CAMOKOHTPOJIS 110 TEME.
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Bonpocul ona camokonmpons.

1. [aiite omnpeneneHus  CIEQYIOIIMM  TOHATHUAM:  peakiuss  OOMEeHa,  OKHCIHUTEIbHO-
BoccTaHOoBUTeNbHAs peakuus (OBP), crenenb okuciaeHus, OKUCIUTENb, BOCCTAHOBUTEI, METObI
pacctaHoBku ko3 dunnentos B OBP.

2. Ompenenute CTEICHU OKUCICHUS Kaxaoro snementa B coequHeHusx: Na, N2O, NO;, N2O3, NH3,
KC|O3, BaMnQO,4, NazPOy, NH4C|, AgZCrO4, KMnO4, KoMnOy4, K,CrOy4, KoCrO4.

3. 3aKoHYHMTE YpaBHEHUS MPHUBEICHHBIX CXEM pPEaKIMi. YKaKUTE Ul KaXKJI0W peaKluu BEUIeCTBO-
OKHCIIUTENb M  BEIIECTBO-BOCCTAHOBUTEIb, KAaKO€ BEIIECTBO OKHUCISAETCA U Kakoe —
BOCCTaHABIIMBACTCS:

KMnO, + K,S0O, + H,50, — MnSO, + K,SO, +
KMnO,+K,S+ H,0 — S +MnO, +

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

MnSO, + KCIO, + KOH — K,MnO, + KCI +

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

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

Tema: I'aibBaAHHUYECKHH DJIEMEHT
lManpBanmveckuii aemMeHT. DiekTpoanblie noteHmaisl. IC u ee uamepenue. CrangapTHBIN
BOJIOPOAHBIN 3J1€KTpoA. Y paBHeHue HepHera
TpeGoBaHus K YPOBHIO OCBOCHUS CO/IEPKAHUS TeMbl
HN3yunB 1aHHYIO TEMY, CTYJ€HT J0JIKEH:
® 3HATh:

O MEXaHM3Mbl BO3HMKHOBEHHUS JABOMHOTO 3JIEKTPUUECKOTO CJIOS Ha TpaHUIIEe pas3zelia
$a3 U OCOOEHHOCTM MOTEHIUAJIOB: AJEKTPOJHOTO (METAUIMYECKOTo 3JIEKTPOJaA),
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHOTO, TU(PPY3HOHHOTO U MEMOPAHHOTO;

O YCTpPOMCTBO W Ha3HAYEHUE CTAHJIAPTHOTO BOJIOPOJHOTO SJEKTPOJAA; CTAHIAPTHOM
BOJIOPOJHOM IIKAJIe METAUIMUECKUX 3JIEKTPOJIOB;

O TaJbBaHMYECKUH  DIIEMEHT,  KJIACCU(PUKAIMIO  TAIbBAaHUYECKHUX  DJIEMEHTOB,
KOHIIEHTPALMOHHYIO U 3JIEKTPOXUMHUYECKYIO MOJISIPU3ALUIO 3JIEKTPOJIOB;

O XHMMHYECKHE UCTOYHUKH JIEKTPUUECKON IHEPTUHU: TIEPBUYHBIC U BTOPUUHBIC;

® yMeThb:
O pacCuUuThIBaTh JJIEKTPOJHBbIE MOTEHLMAIbI MO ypaBHeHUI0O HepHcra B ycCllOBHSIX,
OTJIMYHBIX OT CTaHAAPTHBIX;
COCTaBJIATh CXEMbI TAIbBAHUYECCKHUX DJIICMCHTOB;
3aMUCHIBaTh YPAaBHEHUSI SJIEKTPOTHBIX TIPOIIECCOB;
3aMKChIBaTh YPaBHEHUS TOKOOOPA3YIOMIUX XUMUYECKUX PEAKIIN;
paccuutbiBath  JJIC  TaJIbBaHMYECKHX  DBJEMEHTOB  KOHIICHTPAMOHHBIX  H
OKHCIIUTEIHLHO-BOCCTAHOBUTEIIBHEIX

@)
©)
@)
@)

Ilopsinok u MeToaAMYeCKHE YKA3AHUS 110 U3YYEHUIO TeMbI:
IIpu u3yyeHun TeMbI HEOOXOAUMO:

e 3yuuTh MaTepuasibl y4eOHUKOB (Y4EOHBIX TOCOOMIT)

e OTBETUTH HA BONPOCHI AJIsi CAMOKOHTPOJIS 110 TEME.

BOI’ZpOCbl onst CAMOKOHMPOJIAL.
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CocraBbTe cxeMy palbOThI TraJlbBAHMYECKOTO 3JEMEHTa, 00pa30BAHHOTO KEJIE30M U CBHHIIOM,
norpyxkeHHbiMH B 0,005 M pactBopsl ux coneit. Paccunraiite 91C 3TOro0 3memMeHTa 1 i3BMEHEHUE
BeNUYHMHBI dHeprun ['n66ca.

Kak momKHBI OBITH COCTABIICHBI TaJbBAHHMYECKHE JIEMEHTHI, YTOOBI B HUX MPOTEKAIN PEaKIIUU:
a) Cd + CuSO,4 = CdSO4 + Cu

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

B) Zn + 2Fe®* = Zn®* + 2Fe®*

['anpBaHMYECKasi 1IETIb COCTABIICHA MAarHUEBBIMHU JJIEKTPOJAMHU, MOTPYKCHHBIMU B PaCTBOPHI
MgSO, pasnoii xonnentpamuu: Mg | MgSO,(2M) || MgSO,(0,001x.) | Mg . Paccuntaiite DJC
9TOTO TaIbBAHUYECKOTO 3JICMEHTA.

I/ICXOZ[SI N3 BCIIUMYMH CTAHAAPTHLIX OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX IMTOTCHIUAJIOB U 3HAYCHHA

0 o
AGZQS’ OIIPECACIIUTE, 6yz[eT JIA pa6OTaTB TaJJbBAaHUYECCKHUU 3JIEMCHT, B KOTOPOM Ha JJICKTpOdax

0
TIPOTEKAKOT IIPOIIECCHI: A(-): Hg—2é — Hg™
K(+): PhO, +4H" +2¢é — Pb*" +2H,0.
CocTaBbTe CXEMbI JIBYX TallbBAHUYECKHMX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX KaJMHil sBIseTCS

aHOJIOM, a B JIpyroM — KarojoM. Hanummre ypaBHEHHUS JIEKTPOIAHBIX MPOILIECCOB U BBIUMCIUTE
OJIC kaxaoro 3JIeMeHTA.

Tema: 3/1eKTPOJIU3 PACTBOPOB JIEKTPOJIUTOB
Onexrponus. 3akoHbl Dapajes.

TpeGoBanusi K YypOBHIO OCBOEHHS COJE€PKAHUS TeMbI
N3y4nB 1aHHYI0 TeMy, CTYJEHT J0JIKeH:
® 3HATh:
O pacTBOPHUMBIE;
O TOCJEI0BATENBHOCTD IEKTPOAHBIX IPOLIECCOB MIPH AIEKTPOIIM3E;
o 3akoHbl Dapajesi, BEIXOJ MO TOKY, HalpsDKeHHE (TIOTEHIINAT) PA3TIOKEHHSL.
® yMeTh:
O 3alUChIBaTh YpPaBHEHHUsS IPOLIECCOB, MPOTEKAIOIIUX HAa MHEPTHBIX M PACTBOPUMBIX
AIIEKTPO/Iax MPH JIEKTPOJIU3E PACIIIIABOB U PACTBOPOB JIEKTPOIUTOB;
O paccuuThIBaTh MO 3akoHy Papajess KOJIMYECTBO MPOIIEANIEr0 3JIEKTPUYECTBA WIIH
KOJIMYECTBO ITPOPEArupoBaBILEro Ha 3JIEKTPO/IE BEIIECTBA;
O PAacCUMTHIBAThH BBIXOJ 110 TOKY, MOTEHIIMAT Pa3JI0KEHUS.

ITopsiniok U MeToAMYECKHE YKA3AHHUS 110 H3YYEHHIO TeMbI:
Ipu n3yyeHun TeMbl HEOOXOAUMO:

e M3yuuTh MaTepuansl yueOHUKOB (Y4eOHBIX TOCOOUN)

e OTBETUTH Ha BOIPOCHI JUIsl CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons:

1.

2.

Jaiite omnpeneneHuss CIEAYIOIIMM IOHSTHUSM: DJIEKTPOJIM3; DJIEKTPOABI HHEPTHBIE U
pacTBOPUMBIE; PACILIaBbl U PACTBOPHI AJIEKTPOJINTOB; raIbBaHOCTETHs; TaIbBaHOMJIACTHKA.
CKOJIBKO JINTPOB BOAOPOZA BBIACIUTCS HAa KAaTOAE, €CIIM BECTH 3JIEKTPOJIU3 BOJHOIO pacTBopa
KOH B Tewenme 2,5 4 mpu cune toka 1,2 A? 3anumure mpoueccel, NPOUCXOASIIHE IIPU
JIEKTPOJIN3€E ITOTO PacTBOpa HA YTOJIBHBIX JIEKTPOAAX.

[Ipu kako# cuiie TOKa MOKHO B T€4eHUE 15 MUH BbIIENUTH BCO Meab u3 120 mi 0,2 H. pacTBOpa
Cu(NOg3),;? 3amummTe NpOLECCH, NPOUCXOIAIINE NPU OIJIEKTPOJIM3E OSTOr0 pacTBOpa Ha
HEPACTBOPUMBIX JIEKTPOIAX.

CocraBpTe ypaBHEHUS PEaKLUi, MPOMCXOAAIIMX HA 3JIEKTPOJaxX NpH IEKTPOJU3E: a) pacTBopa
KCIl; 6) pacmaBa KCl. Paccunraiite Maccy BEIIECTB, BBIICIMBIINXCS HA KaTOJE B CIy4asxX a) U
0) npu NpoxXoKJAeHNnH Toka 26,8 A B Teuenue 10 4.
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5.

B nByx anekTponuzepax ¢ rpadUTOBBIMH AJIEKTPOJAMU MPOUCXOIUT DJIEKTPOIU3: a) pacTBopa
TUAPOKCHIA HaTpus, O) pacruiaBa TUIpPOKCHAA HaTpus. Hamummre ypaBHEHHs 3JIEKTPOIHBIX
peakuuii. PaccunTaiite Maccy BeUIECTB, BBIACIUBIINXCS HA KaTOJIaX, IPU MPOXOXKAeHUHU 26,8 Aq
AJICKTPUYECTBA B DJICKTPOIU3EPax.

Tema: Koppo3usi. OcHOBHbIE BHIbI KOPPO3HH
MeToabl 3aIIMTHI METAJJIOB M CIJIABOB 0T KOPPO3HH.

TpeGoBaHus K YPOBHIO OCBOCHUSI CO/IEPKAHUS TEMbI
N3y4yuB 1aHHYI0 TEMY, CTYAEHT H0JIKEeH:
® 3HATh:
O TMOHATHS U  ONpENENICHUS: KOPPO3Us  METAJUIOB, XUMHUYECKas KOppo3us,
AIEKTPOXUMUYECKAs] KOPPO3US;
O MNPUHIMIHAIBLHOE Pa3INune XUMUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;
O BJMSHHUE CPEJIbl HA MPOTEKaHUE KOPPO3UU METAIIIOB;
O 3JEKTPOAHBIE MPOIECCHI, MPOUCXOIAIINE MPU aTMOC(HEPHONH KOPPO3UU METAIIOB;
O METO/IbI 3alIUThl METAJUIOB OT KOPPO3HH.
® yMeThb:
O 3alMChIBaTh YPAaBHEHUS pPEAKUUN, MNPOUCXOIAIIMX IPU XUMUYECKOM KOPPO3HH
METaJIJIOB;
O 3aIMChIBaTh YPAaBHEHUS AJIEKTPOJHBIX IPOLECCOB, MPOUCXOIALIMX HA 3JIEKTPOAAX
MIPH DJIEKTPOXUMHUYECKON KOPPO3UH METAJIJIOB;
O 3alMChIBaTh YPaBHEHUS XMMHUYECKUX PEAKUUHA MEXIY MPOAYKTaMH 3JIEKTPOIHBIX
IIPOLIECCOB;
O OIpeAeNaTh, KAKOM BHJ 3JIEKTPOXUMUYECKON KOPPO3UU METAILIOB BO3MOXKEH B TOU
WJIM UHOU CpENE;
O OIpeAeNiaTh KaKOe METaJUIMYECKOE IMOKPHITUE UMEET aHOJIHbIM, a KAKO€ — KaTOJIHBII
XapakTep;
noa0UpPaTh MPOTEKTOP AJIS 3aLIUTHI TOTO UM MHOTO METAaJlIa;
npeajiaratb METOAbI 3allIUThI METAJIJIOB OT KOPPO3HH.

o O

ITopsinok n MeTOAMYECKHE YKA3AHUSA 110 H3YYCHUIO TEMBI:
IIpu u3yyeHun TeMbl HEOOXOAMMO:

e M3yuuTh MaTepuansl yueOHUKOB (Y4eOHBIX TOCOOUN)
e OTBETUTH Ha BOIPOCHI JUIs CAMOKOHTPOJIS 110 TEME.

Bonpocul ona camokonmpons:

agbrwbnE

~N o

10.

Yro Takoe koppo3us?

KakoBa cyImHOCTh XUMUYECKON U 3JIEKTPOXUMUYECKON BUJIOB KOPPO3UH METAIIIOB?

[TpuBeauTe K1accupuKaUO XUMHUUECKOH KOPPO3HH.

[TpuBenuTe KIacCUPHUKALUIO AIEKTPOXUMUYECKOW KOPPO3UH.

OxapakTepu3yiTe aHOIHBIN M KaTOJHBINA MPOLECCH IPU 3IEKTPOXUMHUECKON Koppo3uu. Kakoe
BIIMSIHUE OKA3bIBAET SIBJICHUE NOJIIPU3AIMU HAa MPOLECC KOPPO3UH METAIIIOB?

KakoBa poib OKCHIHOM NJIEHKU B KOPPO3UHU METAJLIOB?

KakoBa posnb npuMeceil METAIIIIOB B Mpolieccax dJIEKTPOXUMUYECKOU KOPPO3UuU?

KaxoBbI IPOAYKTHI aHOJJHOTO OKHMCJIEHUS JKeJle3a B HEUTPAJIbHOM Cpefie MPU AIEKTPOXUMUYECKON
KOPPO3HUH Hapsbl )KeJIe30-HUKENb?

[Tepeuncnure METOBI 3AIUTHI METAILIOB OT KOPpo3uH. OXapaKTepu3yiTe Kaxkblii METONI.

Kakume wmerammer (Fe, Ag, Ca) Oymyr paspymarbes B aTmocdepe BIAKHOTO BO3IyXa,
HACBINIEHHOTO JMOKCHAOM yriaepona? OTBeT faiiTe Ha OCHOBaHMM BhlUMCIEHHS — AGl,

COOTBCTCTBYIOIIHX IMPOIECCOB.
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11. AnromuHuit ckieman ¢ menpto. Kakoif u3 MetamnoB OyneT MOABEpraThCsi KOPPO3UH, €CIH ITH
MeTaJlIbl TOMaxyT B KUCIOTHYIO cpeay? CocTaBbTe CXEMy TalbBaHHYECKOIO JIJIEMEHTA,
00pa3yroerocs: Ipu 3TOM.

12. XKene3o mokpsiTo HUKedeM. Kakoil u3 meramioB OyneT KOppOIMpOBaTh B clydyae pa3pylleHUs
noBepxHocTu mokpbiTUsA? Kopposust mpoucxoaut B KUCIOTHOM cpene. CocTaBbTe CXeMy
raJlbBAHMYECKOTO 2JIEMEHTa, 00pa3yIOIIErocs Mpu 3TOM.

13. Ucxomst u3 BenmuunH AGJy,, ONPENETHTE, KAKME U3 NPUBEICHHBIX HUKE METAUIOB OyIyT

KOPPOJIMPOBATh BO BIQ)KHOM BO3/[yX€ MO YPAaBHEHHIO
Me +H,0+0O, — Me(OH), (Me—Mg, Cu, Au).

14. PaccMoTpuTe KOPPO3HIO M3JENUs U3 altOMUHHEBOH OpoH3bl (crmiaB Cu—Al) B CHIIBHOIIETIOUYHON
a’pupoBaHHOi cpene. [lpuBenure ypaBHeHHs DdJIEKTPOAHBIX mporeccoB. Kakue BemiectBa
ABJIAIOTCS IPOyKTaMH KOppo3uu?

15. Paccmotpute kopposuto uzfenus u3 JyaryHu (cmiaB Cu—Zn) B mopckoit Boje. [lpuBenute
YPaBHEHHSI DJIEKTPOAHBIX TIIPOLIECCOB M CXEMY KOPPO3HOHHOTO MHKPOTAIbBAHUYECKOTO
anemenTa. Kakue BelecTBa SBISIOTCS MPOYKTaMU KOPPO3HH?

16. Kakoif MeTai1 nenecooOpasHee BHIOpATh ISl IPOTEKTOPHOW 3alUTHl OT KOPPO3HH CBUHIIOBOM
obOonouku kabens: 1uHK, marHud win xpom? Ilouemy? CocrtaBbTe SIEKTPOHHBIE YpaBHEHUS
AQHOJHOTO W KAaTOJHOTO TporeccoB arMocepHoil koppo3mu. Kakoi cocraBa MpOAYKTOB
KOppo3uu?

17. Kakoe mOKpHITHE MeTajUla Ha3bIBaeTCSI AHOAHBIM M Kakoe KartoaHbiM? HasoBuTe MeTaisl,
KOTOpPBIE MOXKHO HCIOJb30BaTh IS AHOAHOTO U KATOJIHOTO IOKPBITUS Kelle3a BO BIIAXKHOM
BO3JlyX€ U B CHJIbHOKHCIION CpeJie.

18. Kak nmpoucxomut aTMocdepHasi KOppo3us TYKESHOTO U OLIMHKOBAHHOTO KeJie3a MPH HapyIICHUH
CIUTONIHOCTH MOKPBITUA? COCTaBbTE YpaBHEHHs aHOAHOTO U KaTOJAHOTO MPOIIECCOB.

19. IlpuBeauTe mpuUMEpHl KAaTOAHBIX M aHOIHBIX TOKPBITHHA Uit KoOanbTa. COCTaBbTE ypaBHEHHS
KaTOAHBIX U AaHOJIHBIX MPOIIECCOB BO BJIAYXHOM BO3JyX€ U B PAacTBOPE COJITHON KHUCIOTHI MPH
HapYIIECHUH [EIOCTHOCTH TTOKPBITHSL.

Tema: CBoiicTBa IMCIIEPCHBIX CHCTEM
Knaccudukanus qucrnepcHsix cucteM. [IeHsl, aMynbcun, CyCleH3uH, adpo30Jid, KOJIJIOUTHBIE
pacTBOPBHI.
TpeGoBanus K YPOBHIO OCBOCHUS COIEPKAHUS TeMbl
HN3yunB 1aHHYIO TEMY, CTY€HT J0JIKEH:
® 3HATh:

O TOHSATHS: CHUCTEMa, TOMOTE€HHAs W TeTEepPOreHHasi CHCTEMbl, JUCIEPCHAs CHCTEMa,
nucriepcHast (asza, AUCTEPCUOHHASA Cpefia, NUCIIEPCHOCTh, TOBEPXHOCTHO-AKTHBHBIC
BCIISCTBA;

KJIaCCU(DUKAIIMIO TUCTIEPCHBIX CHCTEM;
CBOMCTBA JTUCIIEPCHBIX CUCTEM;
CIOCOOBI TIOBBIIIEHUS YCTOMUYUBOCTH JUCTIEPCHBIX CUCTEM;
CIoCOOBI pa3pyIlIeHUs JUCTIEPCHBIX CHCTEM;
O OCHOBHBIE CBOMCTBA IIEH, AIMYJIbCHN, CYCIIEH3HI, a3P030JIeH, KOJUIOUIHBIX PACTBOPOB.
® yMeThb:
O Ha OCHOBaHUHM (A30BOTO COCTOSHUS JUCIEPCHON (a3bl U AMCIEPCHOHHON Cpebl
OTIPENIETIATh BUJT JUCTIEPCHONU CUCTEMBI,
O O00BICHATHL MEXaHMU3M Morouiero neictausa [1AB.

@)
@)
©)
@)

IMopsiiok U MeToAMYECKHE YKA3AHUS 110 H3YYEHHIO TeMbI:
IIpu n3y4eHuu TeMbl HEOOXOAUMO:
e M3yuuTh MaTepuanbl yaeOHUKOB (Y4eOHBIX TOCOOU)
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e OrTBeTUTH Ha BOITPOCHI AJId CAMOKOHTPOJIA IO TEMC.

Bonpocul ona camokonmpons.

1. Kakue cuctembl Ha3bIBAIOT JUCTIEPCHBIMU?

2. llpuBenute kiaccu(UKAIMIO AUCIEPCHBIX CHUCTEM IO CTENEHH IUCIEPCHOCTH U (Pa3zoBOMY
COCTOSTHUIO JUCIIEPCUOHHOM Cpeibl M TUCTIEPCHOM (a3kbl.

Yro Takoe Munesma?

[TpuBenuTe CrIOCOOBI MOTYYSHUS KOJIOUIHBIX PACTBOPOB.

Uto Takoe KoaryJsiius KOJUIOUIHBIX pacTBopoB? Kakue criocoObl Koaryisiuu CylmecTBYIOT?
Urto Takoe MoBEpXHOCTHO-aKTUBHBIC BemlecTBa? [IpuBeaure knaccudukamnuro [TAB.

Uto Takoe sMysbCUU, II€ OHU TpUMEHsItoTC? Kakue TUIbI SMYJIbCHI CYIIECTBYIOT?

Kakue MeTo1bl cTa0MIM3aIiy U pa3pyIeHHs SMYJIbCUN CYIIECTBYIOT?

[lensl, UX YCTOMYMBOCTD, IPUMEHEHHUE.

©oOoNO O AW
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KonTpoubHbie padoTsl

3agaHus A8 KOHTPOJIBHOM PabOThl MOTYT IpPEJICTaBIIATh cO00M HaOOp HOMEPOB 3ahay U3
kHurd [3] mim TekcThl 3a7a4 B BUJE OTACNIBHBIX BapUAHTOB (TUIOBBIC BAPHAHTHI KOHTPOJIBHOM
paboThl IPUBEIEHBI HUKE).

KonrponbHas paboTa, BBINIOJHSIEMass OOydYalOUIMMHUCS, JOJDKHA OBITH TIPEACTaBICHA B
PYKOIIMCHOM BHJIE Ha OTAEIBHBIX JHCTAaX OyMaru Wi B TOHKUAX TETPAISX.

TunoBble BADHAHTHI KOHTPOJILHOI padoThI

Bapmuanr 1

1. Kakoii 06bem HCI ¢ maccosoii noseii 35% u p = 1,7 /M HEOOXOJUMO B3STh JIJISl IPUTOTOBJICHUS
1 110,12 H. pacTBOpa KUCIOTHI?

2. Kaxoii 06bem 0,08 H. pacTBopa MOxkHO ToayuuTh u3 200 M 1 H. pacTBOpa?
3. B kakom oobweme 0,1 H. pacTBOpa coaepxkutcs 12 r Na2S04 ?

4, KakoBa peakius BogHoro pactBopa Hutpara wMeau (ll):  crnaGokucnmas, HeWTpagbHas,
cnabouenoyHas, cuibHoulenouHass? CocTaBbT€é HOHHO-MOJIEKYJIIPHOE M MOJIEKYJISIPHOE
ypaBuenus ruapoinza CU(NO3),. Paccunraiite KOHCTaHTY I'HIPOJIU3a, CTEICHb rUapoin3a u pH
pacTBopa 370 conu npu koHueHtpauuu Hurpara meau (1) 0.006 1

5. PaccraBbre KO3(h(UIMEHTHI B ypaBHEHHSX peakiuil (MOHHO-IIIEKTPOHHBIM METOAO0M),
MPOTEKAIOIIUX IO CXEMaM:

KMnO4 + Na,SO3 + KOH — KoMnO4 + Na,SO4 + H,0
PbS + HNO; —» S + Pb(NO3)2 + NO + H,0O
YKaKuTe 715 KaXKI0H peakluyd OKUCIUTENh U BOCCTAHOBUTENb, KAKOE BEIIECTBO OKUCIISIETCS,
KaKoe€ BOCCTaHABJIMBAETCSI.

6. Bpruuciute OJIC u coctaBbTe CXeMy TajJbBaHMYECKOI'O HJIEMEHTa, COCTABICHHOTO W3
CIIEYIOIINX 3JEKTPOAOB: METAIIMYECKOIO IIMHKA, TIOMEUIEHHOIO0 B PacTBOpP HUTpATa LIMHKA, U
MeTajuInyeckoro cepedpa, nomemeHHoro B 0,005 M pactBop HuTpata cepebdpa, npu 298 K.

7. Tlpu anektponuse BogHoro pactBopa Cry(SO4)3 TokoM cuioii 2 A Macca KaToja yBelIn4niiach Ha
8 1. B TeueHme Kakoro BpeMEHU NpPOBOAMIM 31ekTponu3? CocTaBbTe€ CXEMy AJIEKTpOJIM3a C
YTOJIbHBIMU 3JIEKTPOJIaMH.

8. Kak mpoucxoaut Koppo3us IIMHKA, HAXOASAIIErocs B KOHTAKTE€ C KaJMHEM B HEUTPaJIbHOM U
KuCIoM pacTBopax. CocTaBbTe DJIEKTPOHHBIE YPAaBHEHHSI AHOJHOIO M KAaTOIHOTO IPOLECCOB.
KakoB cocTaB po1yKToB KOppo3uu?

Bapuant 2

1. Ckompko rpamMmoB kapOoHata kanus coaepxkutcs B 300 mi 0,2H. pactBopa?

2. TImotHocTh 50% - oro (o macce) pactBopa HNO3 pasHna 1,25 r/mi. Paccuntats MOJISIpHYIO,
MOJISTTBHYIO U DKBUBAJIEHTHYIO KOHIIEHTpALUU AJis 1 J1 3TOT0 pacTBopa.

3. Hanumure MosiekynsipHOe W HOHHBIC ypaBHeHus ruaposim3a Rb,COsz; mo meproii crymneHw.
PaccunTaiiTe KOHCTaHTY THAPOJIN3a, CTENeHb TuaApoin3a u pH pactBopa comu Rb,CO; mpu ee
koHueHntpanuu 0.004u
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4. PacctaBpre KO3(pPUIMEHTHI B YpaBHEHHMSX peakiuil (MOHHO-3JIEKTPOHHBIM METOJIOM),
HPOTEKAIOIUX 10 CXEMaM:
HNO;z; + Ca —> NH4NO3 + Ca(NO3)2 + H,0
K>S + KMnQO4 + H,SO4 — S + K,SO4 + MnSO4 + H,O
VKaxkure U1l KaKI0H peakui OKUCIUTENb U BOCCTAHOBUTEIb, KAKOE BELIECTBO OKUCIIAETCS,
KaKO€ BOCCTaHABIIMBAETCSI.

5. Ompenenute, Kakod ©3 METAUIOB Oapuii WU HUKENb OyneT Oojiee WHTEHCUBHO
B3auMO/IeiiCTBOBATH ¢ pazbasiennoit HCI.

6. DnekTpoyn3 pacTBOpa HHUTpaTa cepedpa MPOBOAWIM IMpH cuie Toka 2 A B TeueHue 4 .
CocraBbTe S3JEKTPOHHBIE YpaBHEHHUS IPOIECCOB, MPOUCXOIAIIMX Ha d3JeKkTponax. Kakas
Macca cepedpa BbIJICIHIACh Ha KaToJie, U Kakoi 00beM rasa (H.y.) BblIeNsIeTcs Ha aHO/I€.

7. CocraBbTe >JIEKTPOHHBIE yPABHEHHs AHOJHOTO M KATOJHOIO MPOIECCOB C KMCIOPOIHOH M
BOJOPOJHON  Jenosisipu3aldedl IpU  KOPpO3WM Mapel MarHui-HUKEJIb. CocraBbTe
JIEKTPOHHBIE YPABHEHHSI aHOIHOT'O U KaTOAHOT'O IIPOLIECCOB.

8. Berumciure DJIC M cocTaBbTe CXEMy TalbBaHUYECKOTO DIIEMEHTA, COCTABICHHOTO U3
CJICAYIONIMX 3JICKTPOJIOB: METAJUIMYECKOTO IIMHKA, TIOMEIICHHOTO B pacTBOP HUTpAaTa IUHKA,
U METAJUTMYECKOTO cepedpa, momenierroro B 0,005 M pacTBop HuTpara cepedpa, npu 298 K.

TexHoJI0rHYeCKas KAPTA TUCHUILIHHBI (IPOMEKYTOUHAS aTTeCTAIMS — YK3aMeH; MepPBbIii
ceMecTp, ouHas popmMa o0yueHus1)
JIMCUMIJIAHA: XHMHS

3ayeTHoe
KOJIMY€eCTBO Tpadgui
Ne KoHnTpoJsbHbIe TOUKH BALIOB NPOXO0KICHUA
— ‘ max (Hemesasi caaumn)
Texkymmii KOHTPOJIb
1 Brimonnenue nabopaTopHbIX paboT 36 45 To pacrcanmio saHsTHiA
(9KCIIepUMEeHTaIbHAS 9acTh, 0(OpPMIICHHE OTUYETa,
3amura) 9 JIP

Hert BrmonHeHNs, oopmieHns otdera u 3ammthl — 0 6amios, 30 % — 15 6amnos; 75% — 35 Gammos; 100 % — 45 Gamios

2 ‘ [Tocemenue nexkuuii (KOHCIEKT) — 6 JIK ‘ 8 10 | To pacrcanmio saHsTHiA
Hert nocenienwnii — 0 6amios, 25 % — 8 6amios; 70% — 9 6amnos; 100 % — 10 6amios
3 ‘ Konrponbnsie pabotsl — 1 K.p. ‘ 10 ‘ 15 ‘ To pacrucanmio sansTHit
OtimyHo — 15 GamoB, xopomio — 13 6amioB, yaoBIeTBOpUTENbHO — 10 6aiioB
4 CBoeBpeMeHHas cava 6 10 To pacrcanmio sansmuii

KOHTPOJIBHBIX TOUEK

Hroro 60 80

IIpomesKyTOUHAN ATTeCTALHUN

IK3aMeH | 10 | 20 | Ceccust

Ornenka «5» - 20 0amios,
Ornenka «4» - 15 06amios,
Ornenka «3» - 10 6amioB

WTOI'OBBIE BAJLIbI 1O JIMCUMILIMHE | 70 [ 100 |

Hrorosasi oneHKa OnpezessieTcst 0 MTOTOBBIM 0ajiaM 3a JUCHUIUIMHY W CKJIA/AbIBaeTcs W3 0ayuioB, HAOpaHHBIX B XO/€
TEKYIIEro KOHTPOJIs (MTOTO 32 paboTy B CEMECTPE) U MPOMEKYTOUHOH aTTecTanuy (3K3aMeH)
IlTxana 6217108 IS ONpe/ie/icHHs] HTOTOBOM OLICHKH:
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91 - 100 6ayIoB - OLEHKA «5»,

81-90 0amIoB - orieHKa «4»,

70- 80 6amIOB - OLIEHKA «3»,

69 1 MeHee 0aIIOB - OLIEHKA «2»

HroroBasi onieHKa MMPOCTABIISETCS B 9K3aMEHAIIMOHHYIO BEJOMOCTh U 3a4ETKy 00y4aI0IIerocs

TexHOJI0rHYeCKas KAPpTAa TUCHUATIHHBI (IPOMEKYTOUYHAS ATTECTAIMS — IK3aMeH; 3204Hast
dopma o0yueHuUs1)
JMCUMIJINHA: XUMHS

3aueTHOoE
I'padux
KOJINYeCTBO
Ne KoHTpoJibHBIE TOYKH NMPOXOKIEHUS
DELI0B (Hexenst cnaum)
min | max
Texkymmii KOHTPOJIb
1 IHocemenune nekumii | 5 12 ITo pacnucanuio
2 BoinosiHeHHe J1a0opaTopHBIX pador (4) 25 28 Ilo pacnincanuto
3 Kontpoabubie padorsi (1) 30 40 ITo pacnimcanuio
HToro 60 80
l'Ip()MemyTquaﬂ arrecranus
JK3aMeH | 10 | 20 | Ceccus

Orenka «5» - 20 0amios,
Orenka «4» - 15 6amios,
Onenka «3» - 10 6amwios

UTOI'OBBIE BAJL/IbI IO JUCHUILJIMHE | 70 | 100 |

HroroBas oleHKa OMpe/eIsieTCs 0 UTOTOBBIM 0ajliaM 3a JUCHUIUIMHY U CKIAAbIBaCTCS W3 0aJUIOB, HAOPAHHBIX B XOE
TEKYIIEro KOHTPOIIS (MTOTO 32 pabdoOTy B CEMECTPE) U MPOMEKYTOTHOH aTTeCTAINH (9K3aMEH)

IxaJsa 6a/J10B 1S ONIpeeIeHUs HTOTOBOM OLIEHKU:

91 - 100 6amoB - OLEHKa «5»,

81-90 6amIoB - o1cHKA «4»,

70- 80 OamIoB - OLIEHKA «3»,

69 1 MeHee 0asuIoB - OLIEHKA «2%»

HToroBasi 0lleHKA MPOCTABISICTCS B 9K3aMEHAI[HOHHYIO BEJIOMOCTh M 3a4€TKY 00YJaroIIerocs
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