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HEI'OCYJJAPCTBEHHOE OBIIEOBPA30OBATEJIBHOE YUYPEX/IEHUE
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HMoanuce yunrens

r. Upkyrck
2015-2016 yueOHsIii rof

YUUTCIIb Xumuu,

KBaJII/I(l)I/IKaHI/IOHHaSI KaTCropus — BbICHIAA



Pabouas mporpamMmma mo xumuu Jis yqamxcst 9B kiacca cocraBiieHa B COOTBETCTBUH ¢ TpeOOBaHUAMHE (eIepalIbHOTO KOMIIOHEHTA TOCYIapCTBEHHOTO

CTaHJIapTa OCHOBHOT'O OOIIEr0 00pa30BaHus ¢ Y4ETOM IIPUMEPHOM MPOrpaMMbl OCHOBHOT'O OOLIETr0 00pa30BaHUs 10 XUMUHU.

Hopmartuhyto 0a3y ass pa3paboTku paboueii mporpaMmsbl IPEICTaBISIFOT TOKYMEHTHI:

- ®enepanbHblii 3aKk0H 0T 29.12.2012 1. Ne 273-D3 «O6 obOpazoanuu B Poccuiickoit @enepanumny;

- [Ipukaz MunucrepctBa oopazoBanusi Poccuiickoit @enepanuu ot 05.03.2004 1. Ne 1089 «DenepanbHblii KOMIOHEHT TOCYIapCTBEHHBIX 00pa30BaTENIbHbIX

CTaHJIapTOB 00LIEr0 00pa3oBaHUs»;

- [Ipuka3 MunuctepcTBa o6pazoBanust Poccuiickoit deneparmu ot 09.03.2004 r. Nel1312 «DenepanbHblii 6a3uCHBIN yaeOHBIN TJIaH U TPUMEpHBIE ydeOHbIe

TUTaHBI [T 00pa30BaTeNbHBIX yupexaeHuil Poccuiickoit denepannu, pean3yromux MporpaMmbl 00IEero o0pa3oBaHus»

- IIpukxa3z MunncrepcrtBa oOpazoBanust U Hayku Poccuiickoit @enepamun ot 31.03.2014 Ne 253 «O06 yrBepkaeHuu (enepaibHOTO MepeyHs ydeOHUKOB,

PEKOMEHyeMBbIX K HCIOJB30BAaHUIO MPH pealn3alliil MMEIONUX TOCYIapCTBEHHYIO aKKPEIUTAIlMI0 00pa3oBaTENbHBIX MPOTpaMM HAa4yaJlbHOTO OOIIEro,

OCHOBHOTO 0O0I1IET0, CpeTHETr0 OOIIET0 00pa30BaHUsM».

- Ilpuka3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit @eaepanun ot 08.06.2015 r. Ne 576 "O BHecenuu nsmenennii B GII yueOHUKOB,

PEKOMEHyeMbIX K MCTIOIB30BAHUIO TIPY PEATN3aLUN UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX MPOTrPaMM HavyaJIbHOTO OOIIEro,

OCHOBHOTO 00I1I€T0, CpeIHEro 00IIero 00pa3oBaHus, yTBEPKIEHHBIN MTpHKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®deneparuu ot 31

Mmapta 2014 roya Ne 253"

- IlocranoBnenne ['MTaBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpaua Poccuiickoit @exeparuu ot 29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O6
yrBepxaeaun CanlluH 2.4.2.2821-10 «CanutapHO-3111eMUOJIOTHYECKIE TPEOOBAaHNUS K YCIOBHUSAM M OpraHu3aluu oOydeHus B 0011e00pa30BaTeIbHbIX
YUPEXKJICHUAX Y
Pabouas mporpamma cocraBiieHa Ha OCHOBE TPUMEPHON MTPOTPpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs 10 XUMUH, ONyOIMKOBAHHOW B COOPHUKE HOPMATHBHO-

IIPaBOBBIX IOKYMEHTOB U METOAMUYECKUX MaTepranoB. ABTopsl-coctaBurenu: T.b. Bacunwesa, 1I.H. IBanoBa. Xumus. EctecrBo3nanne. MockBa: Benrana-
I'pad, 2008.-192 c. — (CoBpemMeHHOE 00pa30BaHUE).

Pabouas mporpamMmma OprUeHTHpPOBAHA HA UCTIOIb30BAaHUE YIeOHUKA:
Pymsutic I'.E Xumng. Heopraunueckas xumusi. Opranndeckasi XuMus. 9 kiacc: yueOHUK JUTs 0011e00pa3oBaTeIbHBIX OPraHu3allii ¢ IMIPIOKEHHEM Ha
siekrpoHHoM Hocurene (DVD) /T.E Pymsuruc, @.I" ®enpaman.- 17-e uza. —M.: IIpocsemenue, 2013. — 191 c.

I/I3yqe}me XHMHHU B paMKax OCHOBHOI'O 061]161"0 06p330BaHI/Iﬂ HamnpaBJICHO HA NOCTHKCHHUE CIICAYHOIIHUX meJIeii:
L4 OCBOCHHE BaXKHCHINMX 3HAHUHA 00 OCHOBHBIX IMOHATHSIX M 3aKOHAX XUMUH, XUMHYISCKOM CHMBOJIUKE,

® OBIQJCHHE YMEHUSMHU HAOIIOJATh XUMHUYECKHE SIBIICHUS, MPOBOJUTH XUMHUYECKHHA SKCIIEPUMEHT, MPOU3BOJNTH PACUYeThl HA OCHOBE XUMHUYECKUX
(dhopMyIT BEIIECTB ¥ YPABHCHUI XUMHYECKUX PEAKIIHIA;
® pa3BHUTHE MO3HABATEILHBIX HHTEPECOB U MHTEIICKTYaIbHBIX CIIOCOOHOCTEH B MpOIIecce MPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTa, CaMOCTOSTEIIBHOTO
MPUOOpETEHUs 3HAHNH B COOTBETCTBUY C BO3HUKAIOIIUMU KU3HEHHBIMU TIOTPEOHOCTSIMU;
® BOCIUTAaHHUE OTHOIIEHUS K XUMHUHU KaK K OJJTHOMY U3 (PyHIAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00IIeUYeTIOBEUECKON KYIbTYpPHI,
¢ T[pPUMEHEHHE IOJYYCHHBIX 3HAHUU M YMEHHH JUIsi O€30MacHOTO HCIIOJIb30BAHUS BEIIECTB M MAaTEPHUAIOB B OBITY, CEIBbCKOM XO3SHCTBE W Ha
MIPOM3BOJICTBE, PEIICHHS MPAKTUYCCKUX 3a/lad B TIOBCETHEBHOW JKWU3HU, MPEAYNPEKICHUS SBICHUN, HAHOCAIINX Bped 3J0POBBIO UEIOBEKA H
OKpYKarollen cpee.
MecTo npeamera B yueOHOM IJIaHe JUIles: KOJI-BO YacoB B roJ — 68 , HejenbHas Harpys3ka — 2 Jaca,
KonTpouabHnas pabora —2 , npakTuieckas padora — 6.



YYEBHO-TEMATHUYECKHA ILJIAH

Tema Koun-Bo Conepxanue JlesTenbHOCTh yHaiuxcs (3HaHUSI U1 YMEHUS)
4acoB IIpYU U3YYEHUU TEMBI

DnekTponuTHdeckas | 26, BKIovas DNEKTPOIHUTHI U HEAJIEKTPOIUTHL. DIIEKTPOTUTHIECKAS Yyanuecs A0JKHBI 3HaTh: 3JEKTPOJIUTHI U

JYcCcOLalus 1 yac JUCCOITHAIMS KUCIIOT, IIEJI0Uel U COJIeH B BOJIHBIX PACTBOPAX. | HEIJEKTPOJIUTHI; THApPATALIUS U

CTapTOBOM
JUarHoCTuKu

Honsl. Katnonsl 1 annousl. Peakiiuu HoHHOro oOMeHa.
OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHUN C
TOYKH 3PEHHUS TEOPUH DIIEKTPOJUTHUECKON TUCCOLUALINU.
OxucnauTenbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP).
OKHUCIIUTEIh U BOCCTAHOBUTEIIb.

TUAPATUPOBAHHBIN HOH; CUJIbHBIE U ClIa0bIe
AJIEKTPOJIUTHI; CTENIEHB AJIEKTPOJIUTHUECKON
JUCCOIHAIIMY; TPU3HAKU POTEKAHUS PEAKIIUN
B BOJIHBIX PacTBOpPax AJIEKTPOJIUTOB; CBOMCTBA
PacTBOPOB 3JIEKTPOJUTOB: KUCIOT, OCHOBAaHUH U
COJIEH; KaUeCTBEHHbIE PEAKIIUN HA OT/JEIIbHBIE
MOHBI; OCHOBHBIE OIIPEICIICHUS: OKUCIIUTEND,
BOCCTaHOBUTEJb, OKHCIEHHE, BOCCTAHOBJIEHHE,
IIPaBUJIO PACCTAHOBKHU KO3(PPUIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OajaHca.

VYyamuecs A0TKHbI YMETh: COCTABIISATh
YpaBHEHUSI XUMUYECKUX PEAKIIUN B
MOJIEKYJIIPHOM, TIOJITHOM HOHHOM U
COKpaIIeHHOM HOHHOM BH/JIaX;
UJEHTU(DUIIMPOBATH PACTBOPHI AIEKTPOIUTOB
10 IPUCYTCTBUIO B HUX OIPEICIICHHBIX HOHOB;
cocTaBisaTh ypaBHeHuss OBP, ucnons3ys nmst
paccTaHoOBKH KO3()(PULIMEHTOB METO
AJIEKTPOHHOTO OajaHca.

Kucnopon u cepa

Kucnopon u 030H.

Cepa, ¢pusnueckue 1 XUMAYECKHE CBOWCTBA,
HaxoxaeHue B nmpupoae. Oxeup cepsl (VI). Cepnas kucnoTa u
ee coii. OKUCIUTENbHbBIE CBONCTBA KOHIIECHTPUPOBAHHOM
CEpPHOM KHUCJIOTBHI.

Yyaiuecs A0KHbI 3HaTh: XapaKTEPUCTUKY
XMUMHMUYECKUX 3JIEMEHTOB I10 UX OJIOKEHUIO B
[1ICXD; pu3nveckne 1 XMMHYECKHE CBOCTBA
COEJIMHEHUI Cepbl; aJNIOTPOITHbIE
MOIU(HUKAIIIN KHUCIOPOIa U CEPHI.

Yuamuecs I0JKHBI YMETh: 000011aTh U
CUCTEMATHU3UPOBATh 3HAHUS 110 XapaKTEPUCTUKE
XMUMHMUYECKUX 3JIEMEHTOB IJIaBHOW MOATPYIIIIBI
VI rpynisl ri1aBHOM NOATPYIIIBI HA IPUMEPE
CEphI U €€ COCAUHEHHUIA.

A3zot u pocdop

13

Amvuak. Conm  amMMoHHS. A30T, (Qusndeckue u
XAMUYECKHE  CBOWCTBA, TMOJIyYeHHME W  TIPUMEHEHHE.
Kpyrosoport azora. Oxcunpl azora (II u IV). AsoTHas kuciora

Yyaiuecs A0KHbI 3HaTh: XapaKTEPUCTUKY
XMUMHMUYECKUX 3JIEMEHTOB I10 UX MOJIOKEHUIO B
[1CXD; dpu3nveckne 1 XUMHYECKHE CBOICTBA




U ee coyii. OKUCIUTENILHBIE CBOMCTBA a30THOI KUCIOTHI.
®ochop. Oxcung dochopa (V). Oprodochopuas
KHCJIOTa U €€ COJIH.

coeMHeHu# azoTa u Gocdopa; aJIOTPOITHBIE
Moaupukanuu Gocdopa. Mmers
npejactaBieHue o pochope u ero CoeTUHEHUSX.
Yuamuecs I0JKHBI YMETh: 000011aTh U
CHCTEMaTH3UPOBATh 3HAHUSI [0 XapaKTEPUCTHKE
XMMHUYECKUX 3JIEMEHTOB IJIaBHOM MOArPYMIbl V
TpYIIBI TJIABHOW MOATPYNIBl Ha MIPUMEpe
a30Ta U €ro COCIUHCHU;

VYriepoa u KpeMHUI

VYraepon, aloTpomnHble MOAM(UKANNU, (PU3UUIECKUE U
XMMUYECKHE CBOMCTBA yriaepoja. YrapHblid ra3 — CBOMCTBA U
¢bu3noornueckoe JeWCcTBUE HAa OpraHu3M. YTIEKHUCIBIA Tas,
yroJibHasi KUCJIOTa U ee coinu. Kpyrosoport yriepoaa.

Kpemuuii. Oxcua kpemuus (IV). KpemnueBas kuciora u
cwiikatbl. CTEKIo.

Yyaiuecs A0KHBI 3HaTh: XapaKTEPUCTUKY
XMUMHMUYECKUX 3JIEMEHTOB I10 UX MOJIOKEHUIO B
[1ICXD; pu3nveckne 1 XUMHYECKHE CBOCTBA
COEJIMHEHUI YIriepoja; allIoTPOIIHbIE
MoaupuKanuu yriepoaa. mers
MPEJCTABICHUS O CUIIMKATHOMN
IIPOMBIIIJIEHHOCTH.

Yuamuecs I0JKHBI YMETh: 000011aTh 1
CUCTEMATHU3UPOBATh 3HAHUS 110 XapaKTEPUCTUKE
XMUMHMUYECKUX 3JIEMEHTOB IVIABHON MOATPYIIIIBI
IV rpynme! rmaBHOM NOArPYIIIBI HA IPUMEpE
yriaepoja U KpeMHHUS.

OO01ue cBoiicTBa
METAIIIOB

ITonoxxenne weraioB B Ilepuonnueckoi cucreme
xuMmuueckux anemeHToB JI.1. Menneneera.

[TonstTie o Meramutypruv. CrocoObl  MOITy4eHHUS
MeTaioB. CruiaBbl (CTajb, Yyr'yH, AIOpATIOMUHUN, OpOH3a).

OOmre XMMUYECKHE CBOMCTBA METAJUIOB: PEAKIMH C
HEMETAJUIaMH, KHCIIOTaMH, COJIAMH. Psx  HampshkeHuin
METAJUIOB.

[llenoyHple W IIENOYHO3EMEIbHBIE METAUIBI M HX
COEJTMHEHMUSI.

Amromunuii. JKeneso.

VYyamuecs 10KHBI 3HATh: XapaKTEPUCTUKY
XUMHYECKUX DJIEMEHTOB 110 X ITOJIOXKECHUIO B
[ICXD. ®usndyeckre CBOMCTBA METAJIOB HA
OCHOBE ITOHATUS «METAJIHYECKAs
KpUCTAJUTMYECKas PeIIeTKay; XapaKTepHbIe
XHMHUYECKHE CBOMCTBA METAIIJIOB;
EKTPOXUMHUUYECKHUN PsAJl HAIPSKEHUN
MaTaJlJIOB.

VYuaruecs A0JKHBI YMETh: 0000I1aTh U
CHUCTEMATU3UPOBATH 3HAHUS IO XapaKTEPUCTUKE
XUMHYECKUX DJIIEMEHTOB; OOBICHSATH
(du3HYeCKre U XUMUYIECKIE CBOWCTBA METAJIJIOB.

Kpatkuit 0630p
OpPraHuYEeCKUX
COCTMHEHUN

IlepBoHauanbHbIE CBEIEHUS O CTPOCHMU OPraHUYECKHX
BEILIECTB.

VYraeBoaopoasl: METaH, 3TaH, YTUJICH.

Crouptel (METaHOJ, 3TaHOJ, TIHWIEPHH) U KapOOHOBHIE
KUCIOTHl (YKCYCHasi, CT€apuHOBas) KakK MpPEeACTaBUTEIH

Yuainuecs TOKHBI 3HaTh: OCOOCHHOCTH CTPOCHHUS
opranudeckux coeauHeHnil. OCHOBHBIE TTOJI0KEHUS
TXC opranmnueckux coequneHuit. [lonstue
nzomepun. ViMersb npeacraBieHus oo
YIJIEBOJIOPO/IaX U UX MPOU3BOJIHBIX: CIIUPTAX,
KHCJIOTaX, XKHUpax Oellkax, yrieBoJax, NOJMMEPHBIX




KHCJIIOPOACOACPKAINX OPraHNn4CCKUX COCIUHEHUM. MaTepualax.

buonornueckn BaXKHbIE BEUIECTBA: KUPBI, YIJIEBOMBL, Yyanimecs JIOJDKHBL YMETh: COCTABJIATh (OPMYIIbI
OCeIIKH. YIJIEBOJIOPOJIOB; Pa3iNiaTh CIIUPTHI, KAPOOHOBBIC

KHCJIOTBI, )KHPBI, YTIEBOJIbI, OCJNKH M0 UX COCTABY.

IToBTOpEHNE 2 O06o00uIeHNe 3HaHMI 32 Kypc XUMHH B 9 Kiacce

TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKU YUALIUXCSA
B pesynbraTe nzydenus xumun B 9 Kiacce ydamuecs J10KHBI:

3HATH/TIOHUMATD:
* XUMHUYECKYI0 CHMBOJIUKY: 3HAaKM XHMHYECKHUX DJIEMEHTOB, (DOPMYJIBl XMMHUECKHX BEIIECTB W YPABHEHUS XMMHUYECKHX PEaKIIHii;
* BKHEHIINE XMMUYECKHUE MOHATHS: XUMUYECKHM 3IEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE AaTOMHAsl U MOJIEKYJISIpHAsl MacChl, NOH, XMMHUYECKasl CBSI3b,
BEIIECTBO, KJIacCU()MKAIUS BEIIECTB, MOJIb, MOJISIPHAST Macca, MOJISIPHBIH 00beM, XMMHYECKas peaklus, KIacCHU(PHUKAIUA PEaKUui, dIEKTPOIUT U
HERJIEKTPOJIUT, 3JIEKTPOJUTUYECKAs JUCCOLMALNS, OKUCIUTENIb M BOCCTAHOBUTENb, OKUCIEHUE U
BOCCTaHOBJICHHUE;
* OCHOBHBIE 3aKOHBI XUMHH: COXPAaHEHHs MacChl BEILIECTB, IIOCTOSIHCTBA COCTAaBa, IEPUOINUYECKUN 3aKOH;
yMeThb:
* Ha3bIBATh XUMHUUYECKUE DIIEMEHTHI, COETUHEHUS U3yUEHHBIX KJIACCOB;
* 00BSCHATH (PU3MUECKUN CMBICI ATOMHOTO (IOPSAIKOBOTO) HOMEpPAa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB TPyNIbl M MEPHOJA, K KOTOPHIM 3JIEMEHT
IIPUHAUICKUAT B mepuoauyeckon cucreme 1. M. MenzeneeBa; 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB JJIEMEHTOB B IpEAENiax MalbIX IEpHUOJOB U
IJIaBHBIX MTOATPYII; CYIHOCTh PEAKIIM HOHHOTO OOMEHa;
* XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOAOpOJAa 10 KajblUsl) HA OCHOBE HX MOJIOKEHMs B mepuoanueckoi cucreme /1. . Menneneesa u
O0COOEHHOCTEHN CTPOEHUS UX aTOMOB; CBSI3b MEKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMM BELIECTB; XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;
* OTIPEACTISTh COCTAB BEIIECTB 10 UX (PopMysaM, MPUHAIICKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COCIMHEHUM, THUIThI XUMHUYECKUX DPEaKInH,
BAJICHTHOCTh M CTENEHb OKUCJIEHHS DJIEMEHTA B COCAMHEHHUSAX, BHUJ XUMHUYECKOW CBSI3M B COEIUHEHMSIX, BO3MOXHOCTb IMPOTEKAHHUS PEAKIMI MOHHOTO
o0OMeHa;
* COCTaBJISITh (DOPMYJIbI HEOPTaHMYECKUX COEAMHEHUN H3YyYEHHBIX KJIACCOB; CXEMbl CTPOEHHS aTOMOB MEepBbIX 20 3I€MEHTOB MEPHOAUYECKON CHCTEMBI
. U.MenneneeBa; ypaBHEHUS XMMHUYECKUX PEAKIUM;
* 00pamaThCs ¢ XUMUUECKOM MOCYI0M 1 1abOpaTOpHBIM 000PYIOBAaHUEM;
* pacrio3HaBaTh ONBITHBIM IIyTE€M KHUCJIOPOJ, BOJOPOJI, YIJIEKUCIbIN Tra3, aMMHaK; pacTBOPbI KUCIOT U LIEJI0Yel; XI0pUa-, Cylb(ar- U KapOOHAT-HUOHBI;
* BBIYUCIIATh MAacCOBYIO JIOJII0 XMMHYECKOIO 3JIeMEHTa Mo (opMylie COEIMHEHUS; MAacCOBYIO JIOJIO BEIIECTBA B pACTBOPE; KOJIUYECTBO BEUIECTBA, 00BEM
WJIA MAaccCy IO KOJIMYECTBY BEIIECTBa, 00BEMY MM Macce peareHTOB MU MPOTYKTOB PEaKIUH;
HCIO0JIb30BAaTh MPUOOPETEHHbIE 3HAHMSI U YMEHHUS B INPAKTUUYECKOW AEATEIbHOCTU M IMOBCEAHEBHOW XKU3HU C IEIIBIO:
- 0e30macHOro oOpaleHus ¢ BEIEeCTBAaMH U MaTepHUaIaMu;

- 3KOJIOTMYECKH I'PaMOTHOTO MOBEACHUS B OKpYXKalOIleH cpese;

- OLIEHKHU BIIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY’KaIOLEeH Cpe/ibl HA OPraHu3M YeJIOBEKa;

- KpUTHYECKOW OIIEHKH MH(POPMALIUH O BEIIECTBAX, UCIOIb3YEMBIX B OBITY;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPAIUH.



B kypce 9 knacca ydaiuecss ©3y4atoT TEOPHUIO IEKTPOIUTUYECKON TMCCOMALINN, OKHCINUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIMH, YIIIYOJISIOT 3HAHUS 110
teme «Ctpoenue atoma u Ilepumonnueckuit 3akon .M. MenneneeBa» Ha mpuMepe XapaKTEpPHUCTHUK MOATPYII HEKOTOPBIX 3JieMeHTOB. [Ipomoimkaercs
W3YYEeHHE OCHOBHBIX 3aKOHOB XUMHUU, OTPAOATHIBAIOTCS] HABBIKK B BBITIOJIHEHUH IMPAKTHUECKUX PAOOT U PEIICHHH KAYeCTBEHHBIX M PACUYETHBIX 3aJ1ad.

KPATEPUU 1 HOPMBbI OIIEHKHA 3HAHUI, YMEHU 1 HABBIKOB TPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM KOHTPOJIS
B ocHOBY kpuTepHeB OIEHKH y4eOHOW JEATENFHOCTH YUaIIUXCs TOJI0KEHB 0OBEKTUBHOCTh M €MHBIN noaxoa. [Ipu 5-06annpHOl OleHKe IS BceX
YCTaHOBJIEHBI OOLIEINJAKTUUECKHE KPUTEPHH.
OneHka caMOCTOATEJbHBIX MUCbMEHHBIX M KOHTPOJILHBIX padoT
Ouenka «5» CTaBUTCH, €CJIH YYEHHK:

1. BemmosiHua paboTy 6€3 O1nO0K U HEAOYETOB.
2. lonyctuin He 6oJiee OJJTHOrO HeJo4YeTa
Ouenka «4» CTaBUTCS, €CJIM YYEHHK BBINOJHHI PaGoTy MOJHOCTHIO, HO IONYCTHJI B Heii:
1. He Gonee oaHOI HErpy0Ooii OIIMOKK M OJTHOTO HEAOYETA.
2. He Gonee nByX HEIOYETOB.
Ouenka «3» cTaBUTCS, €CJIM YYEHHK MPABWIHLHO BBHINOJHHUI He MeHee MOJOBHMHbBI Pa00Thl MJIM JOMYCTHII:
1. He 6omnee nByx rpyObIX OmMOOK WM HE OoJiee OTHOM rpyOoi U 0THOM HEerpyOoi OIIMOKH U OJTHOTO HEJI0YeTa;
2. He Gonee nByx- Tpex HErpyObIX ONMIMOOK WIIH OJTHOU HErpyOOil OMMOKK M TPEX HEJ0UYETOB;
3. Ilpu oTcyTcTBUM OMIMOOK, HO MPH HATMYUH YETHIPEX-TISITH HEAOUYETOB.
OueHka «2» CTaBUTCS, €C/IM YYCHHK:
1. MomycTun uyuciio omuboK (HeI09eTOB) MPEBBIIIAI0IIEe HOPMY, TIPU KOTOPOI MOKET OBITh BBICTABJICHA OIICHKA «3).
2. Ecnu npaBUIIBHO BBITIOJHWJI MEHEE MOJIOBHHBI PaOOTHI.
3. He npuctynus K BBIMIOTHEHUIO PAOOTHI.
4. TlpaBuibHO BeITIOTHUI HE Oosiee 10% Bcex 3a1anuid.
Kpurtepuu u HOpMBbI YCTHOTO 0TBETa
Ouenka «5» craBurcs B ciayyae:

1. 3Hanus1, MOHUMAaHUSL, TJIyOMHBI YCBOSHHMSI YHaLIUMUCS BCEro o0bema MporpaMMHOI0 MaTepuaia.

2. YMeHus BbLAEIATH IJ1aBHbIE MIOJIOKEHNUS B U3YUEHHOM MaTepuaie, JeJ1aTh BbIBO/Ibl, yCTAaHABIMBATh MEXXIIPEMETHBIE U BHYTPUIIPEIMETHBIE CBSI3H,
TBOPUYECKU MIPUMEHSTH [IOJIyYE€HHbIE 3HAHUS B HE3HAKOMOW CUTYallUH.

3. OtcyreTBHsl OMIMOOK M HEJOYETOB TP BOCIIPOU3BEACHNUN U3YYEHHOTO MaTepHala, IPU YCTHBIX OTBETAX, YCTPAHEHUS OTJEJIbHBIX HETOUHOCTEH C
MOMOIIIBIO JIOTIOJTHUTEIBHBIX BOIIPOCOB YUUTENS, COOTIOICHUS KYIbTYpPhl MMCBbMEHHOM U YCTHON pedd, IpaBuII 0 GOPMIICHUS MUCbMEHHBIX PadoT.

Ounenka «4»:

1. 3HaHue BCero U3y4yeHHOTo NPOrpaMMHOI0 MaTepuaa.

2. VYmecuune BBIACIIATh TJIABHBIC TIIOJIOKCHHA B HM3YYCHHOM MATCpUaliC, Ha OCHOBAHUU Ct)aKTOB u HOpUMEPOB O606IIIaTI), JC€JaTb BBIBOJBI,
YCTaHABJIMBATb BHYTPUIIPECAMCTHBIC CBA3U, IPUMCHATH NNOJIYYCHHBIC 3HAHWA HAa IPAKTUKE.



3. HesnauurenbHble (HerpyOble) OMIMOKM M HEAOYETHI IPU BOCIPOU3BEACHUN U3y4EHHOTO MaTepuasa, COOII0AEHNE OCHOBHBIX MIPABWII KYJIbTYpPHI
MUCHbMEHHOW U YCTHOH pedn, nmpaBuil 0hopMIICHUSI MTUCbMEHHBIX PadoT.

Ounenka «3»

(YpoBeHBb npeacTaBJIeHNi, COYeTAIOIIMXCS € 3JIeMEHTAMH HAYYHbIX NOHATHH):

1. 3HaHue M ycBOeHME MaTepuaja Ha YpOBHE MMUHHUMAJbHBIX TPEOOBAHMN NMPOrpaMMBbl, 3aTPyAHEHUE NPU CAMOCTOSITEIBHOM BOCIPOU3BEICHUH,
HE0OX0IMMOCTh HE3HAYUTENILHOM MOMOIIY MPEIo1aBaTeNsl.

2. Ymenue paboTaTh Ha ypOBHE BOCIIPOU3BENCHUS, 3aTPYIHEH U [IPH OTBETAX HAa BUJOU3MEHEHHBIE BOIIPOCHI.

3. Hamnume rpy0oii ommOKM, HECKOJIBKUX HETPYOBIX OMIMOOK MpPHU BOCIPOHM3BEACHUH M3YYEHHOTO MaTepualia, He3HAYHTeNIbHOE HECOONI0/ICHHE
OCHOBHBIX MIPAaBUJI KyJIBTYpPBl TUCBMEHHOM U YCTHOM peun, npaBmil 0(GOpMIICHHUS TMCbMEHHBIX PadoT.

Onenka «2»:

1. 3HaHuMe M YCBOEHME Marepuajla Ha YpPOBHE HHXE MHUHHMMAJIBHBIX TpPEOOBAHMM IPOrpPaMMBbl, OTAEIbHBIE NPEACTABICHUS 00 H3y4YEHHOM
MaTepuaie.

2. OrtcyrcTBHE YMEHHI paboTaTh HAa YpOBHE BOCIPOU3BEICHMSI, 3aTPyIHEHHUS IIPU OTBETAX HA CTAaHAAPTHBIE BOIIPOCHI.

3. Hanuume HecKoJbKMX TIpyObIX OIIMOOK, OOJBIIOTO 4YHMCIIAa HErpyObIX IpHU BOCIPOM3BEACHUM HM3YYEHHOTO MaTepuaia, 3HAYUTEIbHOE
HECOOJII0JICHNE OCHOBHBIX IIPABWII KYJIbTYPhl TUCBMEHHON M YCTHOM peuu, paBuil 0(OopMIIEHHS MMCbMEHHBIX PadoT.

4. CtaBuTCs 3a IIOJIHOE HE3HAHUE N3YYEHHOT'O MaTepuaa, OTCYTCTBHE 3JI€MEHTAPHBIX YMEHUN U HaBBIKOB.
OuneHka BbINOJTHEHNS MPAKTHYECKUX (J1a00paTOpHbIX) padoT

Ouenka «5» craBurcs, eCJIid Y4eHUK:

1. IlpaBuiIbHO OMpPEIETHII el ONBITA U BBIMOJHWI paboTy B MOJHOM 00BEMeE ¢ COOIOIEHUEM HEOOXOAMMOH MOCIeI0BATENILHOCTH TPOBEICHUS
OTIBITOB U U3MEPEHHUI.

2. CaMOCTOSITENIbHO U pallMOHAJIBHO BHIOpal W TOATOTOBHJI JUISl OMNbITa HEOOXOAMMOE O000pYyJOBaHME, BCE ONBITHI  MPOBEJ B YCIOBUSAX,
o0ecreynBaroIUX MOTYyYeHNE Pe3yIbTaTOB U BHIBOJIOB C HAMOOJIBINIEH TOYHOCTHIO.

3. HayyHo rpaMOTHO, JIOTUYHO OTHCal HaOIIOIEHUS ¥ c(hOpMHpPOBAT BHIBOJBI M3 OMbBITA. B MpeicTaBIeHHOM OTUYETE MPABWJIBHO M aKKypaTHO
BBITIOJTHHII BCE 3aITUCH, TAOJUIIbI, PUCYHKH, YEPTEXKU, TPa(UKH, BBIYUCICHUS U CIENIal BEIBOIbI.

4. TlposiBsieT OpraHU3alMOHHO-TPYAOBBIE YMEHHs (TIOIJIEPKUBAET YUCTOTY pabodero mecra M MOPSAIAOK HA CTOJIE, SKOHOMHO HCIOJBb3yeT
pacxo/iHbIE MaTepUaIbl).

5. DKCHEpUMEHT OCYIIECTBIISIET 10 TUIAHY C YYETOM TEXHHUKH 0€30MacHOCTH M MPaBWiI paboThl ¢ MaTepHaIaMi U 000PyJOBaHUEM.

Ouenka «4» CTaBUTCS, €CJIM YYEHHK BBINOJTHUI TPeOOBaHUS K OLIEHKe «5», HO:

1. bbuto gomymieHo J1Ba — TpU HeJo4ueTa in 0osiee 0HOM rpyooii omMOKH U OJTHOTO HEJJ0UETA.

2. 3KCHepI/IMCHT MPOBCACH HC NOJTHOCTBIO WJIK B OITMCAHUUN Ha6HIOHCHHﬁ M3 OIIbITa YYCHHUK JOIMYCTHII HCTOYHOCTHU, BEIBOJAbI CACIIAJI HCIIOJIHEBIC.

Ouenka «3» CTaBUTCS, €C/IM YYCHHK:

1. HpaBI/IJIBHO OnpeaAcCiIni UCJIb OIbITA; pa60Ty BBIMIOJHACT MPAaBUJIbHO HE MCHEC UCM HAITOJIOBHHY, O ATHAKO 00bEM BBINOJTHEHHON YacTH TakKoOB, UTO
MO3BOJIACT NOJYYHUTD MMPAaBUJIbHBIC PE3YJIbTAThI U BBIBOABI 110 OCHOBHBIM, IIPUHIUIINAJIBHO BAXKHBIM 3a/la4aM pa6OTI>I.

2. MMoxbop obopymoBaHusi, 0OBEKTOB, MaTEPHAIIOB, & TAK)Ke PAOOTHI MO HAYally OTBITA MPOBENI C TMOMOIIBIO YUUTENS; WIA B XOJ€ MPOBEIACHHUS
OTIBITAa U M3MEPEHUI OTIbITa ObLIN TOMYIIEHB! OMMOKK B ONMCAaHUU HAOMIOICHHA, (POPMYIUPOBAHNUHN BHIBOIOB.



3. Jlomyckaet rpy0yro OmIMOKy B X0J1€ dKCIIEPUMEHTa (B 0OBSICHEHHH, B 0()OPMIICHHH PaOOThI, B COOJIIOICHUH TIPABIIT TEXHUKU 0€30TIACHOCTH TIPU
paboTe ¢ MarepuataMu 1 000pyI0OBaHHEM ), KOTOPAst UCIPABIISIETCS IO TPEOOBAHHUIO YUUTEIIS.
OueHka «2» CTABUTCS, €CJTH YUEHHK:

1. He ompenenuyn caMOCTOSITEIBHO II€Tb OIBITA: BBHIMOJHWI pabOTy HE IOJHOCTBIO, HE TOITOTOBHJ HY)XHOE OOOpyHAOBaHHE, U 00BEM
BBITIOJTHEHHOW YacTH PabOTHI HE MO3BOJISIET C/ICNIaTh TPABUIIBHBIX BBIBOJIOB.

2. OnbITHI, U3MEPEHHUS, BEIYUCICHHUSI, HAOIIOICHUS TIPOU3BOIMINCEH HETIPABUIIHHO.

3. B xoze paboThl 1 B 0T4eTE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIC B TPEOOBAHUSAX K OIICHKE «3».

4. Nomyckaet nBe (u Oosee) rpyOble OIMTMOKH B XOJ€ IKCIEPUMEHTa, B OOBSICHEHUH, B OPOPMIICHUU Pa0OTHI, B COOJIOJCHUH IMPABWJI TEXHUKU
0€30MacHOCTH IIpU paboOTe C BEHIECTBAMH U 000PYAOBaHUEM, KOTOPbIE HE MOKET UCTIPABHUTD JaXe 10 TPEOOBAHUIO YUUTEIIS.

MNEPEYEHb YYEBHO-METOJJAYECKOT' O OBECIIEYEHUSA J1JI51 PEAJIM3AIIMA PABOYEM ITPOT PAMMBI
Jnst peanuzanuu pabovelt mporpaMMbl HCTIOIB30BAICS Y4EOHO METOTMYECKUH KOMITJICKT:
TUISL yIUTEIIS:
1.T'apa H.H. IIporpammsl o0mieo0pa3zoBarenbHbIx yupexaeHuil. Xumus. M.: IIpocsemenne, 2008. —56¢.
2. Xumus. Pabouune mporpammsl. [lpenqmerHas muans yaeonukoB [.E. Pymsutuca, @.I'. ®enpamana. 8-9 kinaccer. [Tocobue mis yaureneit
o0m1eo0pa3oBaTenbHBIX Opranu3anuii.2-e u3nanue, nomnoxaennoe. M.: [Ipocsemenue, 2013.
3.I'apa H.H. Xumus: ypoku B 9 ki1.: [locobue mist yuurens. M.: [Ipocsemenue, 2008. —11 c.
4. Pamenkuii A.M. Xumus. Jlunakrudeckuii marepuai. 8-9 kimacchl: mocodue aiis yuutenei ooieo0pazoBarenbHbIX yupexkaeauit — M.: [Ipocsemenue, 2010. —
127 c.
TUTSL yJaIuxcs:
1.Pym3utuc I'.E Xumusi: HeopraH. Xumus: yaeOHUK utst 9 Ki1. o0meooOpa3oBaTenbHbIX yupexaeanit/ [.E Pymutuc, ®@.I" ®enpaman.- 15-e uzg. —M.:
IIpocsemienue, 2014. —176¢.
2.Xomuenko I'.I1., Xomuenko N.I". COopHUK 3a7a4 A1 NOCTYNAIOIMKX B By3bl. — 4-€ usganue, ucnp. 1 non. — M.: «M3garensctBo HoBas Bonnay, ¢ 2010r.
MULTIMEDIA noanepska npeaMera:
1.Equnas xoyutekuus nudpoBeix oOpazoBarenbHbX pecypco © 2006-2013 ®T'AY 'HUN UTT "Uudopmuxa"(scholl-collection.edu.ru).
2.KoMbIOTEpHBII JUCK B KOMIUIEKTE C YYEOHUKOM.




KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoka Koun Coneprxanue ypoka Tun ypoka OxuaemMsblil pe3ynbTaT Jara Hara
ypokKa -BO (1OMKHBI yMETh, 3HATH) ypoka dakTude
qac o CKOTO
OB MpoBeIe
JIaHy -
HeoeJlsl ypoxa
1 CraproBas 1 IIpoBepka 3HaHU# 1O YPpOK NpOBEPKHU U Yyamuecs J0JKHbI 3HaTh: OCHOBHBIE
JTMAarHOCTHUKA MMOBTOPEHUIO OIICHKHU 3HAHUM KJIACChl HEOPTraHUYECKUX COCTUHECHHUIA;
MPOrpaMMHOT0 MaTepuasia AJNIEKTPOHHOE CTPOCHHUE aTOMOB
8 Kmacca XUMHYECKUX DJIEMEHTOB;
XapaKTEPUCTUKY XUMUUYECKOTO JIEMEHTa
o ero noJsioxenuto B [ICXD.
VYyammuecs A0IKHbI YMETh:
KJIaCCU(HUITUPOBATH BEIIECCTBA,
OTIPENIEeATh KOOPAUHATH XUMHUECKOTO
snemenTa o IICX3; cocTaBisaTh
AJNEKTPOHHBIE (POPMYITBI XUMUUECKHUX
AJIEMEHTOB, ONPECIIATh THIT
XUMHUYECKOTO AJIEMEHTA, €r0 BaJCHTHBIC
BO3MOKHOCTH U CTENIEHU OKUCIICHUSI.
Tema 1. DiekTposuTH4YecKkasi Auccouanus 25 yaca
2 DNEKTPOIUTHI U 1 DNEeKTPUYECKUM TOK B Ypok ycBoeHUs Yyanuecs A0JKHBI 3HATh:
HEIJIEKTPOJIUTHI. ANEKTPOJIUTAX. 3HAHUM, yMEHUH, OTIpEeICTICHUS: FICKTPOIUTHI U
DNEeKTPONPOBOTHOCTh HaBBIKOB HEIJIEKTPOJIUTHI.
AJEKTPOJIUTOB. Yuamuecs JI0KHBI YMETh: OOBSICHSITH
AJNEKTPONPOBOAHOCTH PACTBOPOB C
MOHHOM KPUCTAJUINYECKOMN PEIIETKOM.
3 Mexann3zm 1 | O6pa3zoBanue Komb6unupoBanHusbiit Yyamwuecs noJokHbI 3HaTh: Hocurens
pacTBOpEHUs B BOJIE TUAPATUPOBAHHBIX YpOK AJNEKTPUUECKOTO TOKA B PACTBOPAX

HNOHHBIX
COEJIMHEHMIL:
OCHOBaHUH U COJIEN

KaTHOHOB U aHUOHOB.
YpaBHEeHUs AUCCOIMALINHT
OCHOBAHHH U COJIEH.

EKTPOJIUTOB. [ maparanus u
TUAPATUPOBAHHBIN HOH.
MexaHn3M 1ucCOlMaly HOHHBIX
COEIMHEHUI ¢ 00pa30BaHUEM
T'UIPaTUPOBAHHBIX HOHOB.




anllmeca JOJIDKHBI YMCTh:. COCTABJIATH
ypaBHeHI/ISI aucconnuanmn NOHHBIX
COEIMHEHUI.

MexaHuzm
pacTBOPEHUS B BOJIE
KHUCIIOT

Oo6pazoBanue
THIPaTUPOBAHHOIO HOHA
BOJIOpOJA. YpaBHEHUS
JMCCOLMAIIUU KUCIIOT.

KomOnHMpOoBaHHBIN
YPOK

Vuyariuecs O0KHBI 3HATh: MEXaHU3M
JUcCoranuu KUCJIOT C 06pa30BaHI/IeM
ruapaTupOBaHHBIX HOHOB.

VYyaruecs J0IKHBI YMETh: COCTaBIATh
YpaBHCHUA AUCCOUAU KHUCJIOT.

CuiibHbIE U ciiadble
DJIEKTPOIUTHI

CreneHb
AIEKTPOIUTHYECKON
JIACCOIIHAIHM.
CunbHbIC U cl1a0kIe
OCHOBAHMS U KHUCJIOTBHL

VYpok ycBOCHUS
3HAHUW, YMEHUM,
HaBBLIKOB

Yyamuecs J0JKHbI 3HaTh: TTOHATHE
CTENEHb IEKTPOJIUTHYECKON
JUCCOLUALUN.

Yyamuyecs J0JKHbI YMETh:
pacro3HaBaTh CHJIbHbIE U cIa0bIe
JIEKTPOJIUTHI CPEIU OCHOBAHUMN U
KHCJIOT.

Peakiu mOHHOTO
oOMeHa.

JlabopaTopHbie ONbITHI
10 U3YYECHHIO PEAKIUI
HMOHHOTO OOMEHa ¢
oOpa3oBaHUEM OCaJIKa,
ra3o00pa3HOro BEIIecTBa,
BOJIBI WJTH

Ypok npakTu4eckon
paboThI

VYuaruecs 10JKHBI 3HaTh: 3HaTh: T/b
pu paboTe C €IKMMU BELIECTBAMU,
MPU3HAKU IPOTEKAHUS PEaKIUii B
BOJIHBIX PacTBOPAx AJIEKTPOIUTOB.
Vuammuecs J0JKHEL YMETh: COCTaBIISATh
YpaBHEHUS PEAKIHUI B MOJIEKYIISIPHOM,

MaJI0IMCCOLUUPYIOLIETO MOHHOM U COKpAIlleHHOM MOHHOM BHJIaX.
JIEKTPOJINTA.
IIpakTHYeckas IIpoBeneHue onbITOB € VYpok npaktuueckoil | Yyammecs n10JKHBI 3HaTh: T/b mpu
padora Ne 1 pacTBopamu paboThI pabote ¢ enkumu BenecTBamu. CBOMCTBA
«Peakunu B AJIEKTPOJIUTOB, C LENbIO PacTBOPOB JIEKTPOJUTOB: KUCIIOT,
pacTBopax MOJIy4YEHHS YKA3aHHOTO OCHOBAHHH U COJIEH.
3JIEKTPOJIUTOBY. IIPOJIyKTa peaKuu Yyaiuecs I0KHbBI YMETh: IPOBOINUTH
peakIy HOHHOTO 0OMEHa C
IIpakTHYeckas IIpoBeneHue onbITOB € Ypok npakTu4eckon obpasoBaHueM Ocaika, BRICTICHHEM
paGora Ne 2 pacTBopamu paboThI Tasa, pCaKiiio HeNTpalIu3aim.
«Peakunu B AJIEKTPOJIUTOB, C LENbIO
pacTBopax MOJIy4YEHUS YKa3aHHOTO
3JIEKTPOJIUTOBY. IIPOJIyKTa PEaKIu, €CIU

AaHbl COKpAalICHHBIC
HOHHBIC YPABHCHUS




9 IIpakTHyeckas KauectBennoe VYpok npaktuyeckoil | Yyammecs no/pkHbI 3HaTh: T/b ipu
padora Ne 3 OTpe/ieIeHue NOHOB B paboTEI pabote ¢ enkumu BemecTBaMu. CBoOWCTBa
«Pemenne BOJIHBIX PacTBOpPax PacTBOPOB 3JIEKTPOJIUTOB; KAUECTBEHHbBIE
JKCIIEPUMEHTAJbH AJIEKTPOJINTOB peaxkiuy Ha pa3In4HbIe
bIX 32/124 HA TUIPaTUPOBAHHBIE HOHBI.
HAECHTH(PUKALUIO Yyamuecs J0JKHbI YMETh: OIIPEAEIATh
PacTBOpPOB MIPUCYTCTBUE THPATUPOBAHHBIX HOHOB,
3JIEKTPOJHUTOBY 10JIb3YSICh TAaOJIUIIEN paCTBOPUMOCTH.

10 | Pemenue pacueTHbIX Anroputm pemienus 3aga4 | KoMOuHUpOBaHHBIN Yyamuecs J0KHbI 3HaTh: aJITOPUTMBbI
3a]1a4 Ha «M30BITOK U Ha «U30BITOK U YPOK pEILIeHNs pacueTHBIX 3ajau.
HEZ0CTaTOK». HEZ0CTaTOK» Yuamuecs 10KHBI YMETh: peliaTh

pacueTHbIE 3a/1a4M, €CIH OJHO U3
HCXOJHBIX BEILIECTB B35ITO B N30BITKE 1O
OTHOIIEHHUIO K JIPYyrOMY.

11 | I'mpponns conen JlabopaTopHbIe ONbITHI KomOuHMpoBaHHbIN | Yyamiuecs JOJKHbBI 3HaTh: ONpEAeICHUE
10 U3YYEHHIO PEAKIUI YPOK TUJPOJIN3a; KAKUM OCHOBAaHHEM U KaKOU
TUAPOJIN3a COJICH. KHCJIOTOM 00pa3oBaHa cojib (CHUIBHBIM
Xumuyeckas cpeaa. Cxema WJTU CJ1a0BIM JIEKTPOIUTOM).

TUIPOJIN3a COJIEH. Yyamuecs A0IKHBI YMETh: COCTABIATh
IM'maponus conm no CXEMbI TUAPOJIU3a COJIEH C YKa3aHHEM
KaTHOHY, 10 aHUOHY, COOTBETCTBYIOILLIEH XUMUYECKOU Cpebl.
TIOJIHBIN TUAPOIIU3.

12 | OkucautenbHo- OBP. Okucnenue u KomOuHMpoBaHHbIl | Yyamuecs J0JKHbBI 3HaTh: Teoputo OBP,
BOCCTaHOBUTEJIbHbBIE BOCCTaHOBJICHUE. YPOK OCHOBHBIE OIPEICIICHUS: OKUCIIUTED,
peaxkuuu Oxucnurens u BOCCTaHOBUTENb, OKUCIICHHUE,

BOCCTaHOBUTENb. Teopus BOCCTaHOBJICHHE, TPABUJIO PACCTAaHOBKHU
OBP. IIpaBuno OBP. KOA(QPHUIIMEHTOB METOAOM JIEKTPOHHOTO
DJEeKTPOHHBIN OaaHC. Oamanca.
Yyaiumecs 10IKHBI YMETh: COCTABIATh
ypaBHenust OBP, ucnonb3ys st
paccTaHOBKH KO3()(PULIMEHTOB METO
AJIEKTPOHHOTO OajaHca.

13 KonTpoubnasn OO6o0menne 3HaHUI 110 YPOK IpOBEPKHU U Yyammuecs NOJKHBI 3HaTh: CBOKWCTBA

padora Ne 1 TeMe «DNEKTPOTUTHIECKAS | OIeHKH 3HAHUI pacTBOPOB JIEKTPOJHUTOB: KUCIOT,

JUCCOIIHALIUsD).

OCHOBaHUH U coueit; Teoputo OBP.
Yyamuecs JOJIXKHBI YMETH: COCTaBJIATH
YpaBHEHUSI XUMHYECKHX PEAKIUH B




MOJIEKYJISIPHOM, TTOJTHOM HOHHOM H
COKpAILEHHOM HOHHOM BHJaX;
cocTaBiATh ypaBHeHUst OBP, ucnomne3ys
JUIS pacCTaHOBKH KO3()(PULIMEHTOB METO
AJIEKTPOHHOTO OajaHca.

Tema 2. Kucsiopon u cepa 6 yacon

14 | OGmas VI rpynna rinaBHas Ypok ycBoeHUs Yyanuecs A0JKHBI 3HATh:
XapaKTepUCTUKA noarpynna [ICXD. 3HAaHUU, yMCHUH, XapaKTEpPUCTUKY XUMHUUECKUX DIIEMEHTOB
3JIEMEHTOB XapakTepucTuka HaBBIKOB 1o ux nojoxxenuto B [IICXD.

MOATPYIIIBI XMUMHMUYECKOTO AJIEMEHTA 110 Yuammuecs I0JKHBI YMETh: 000011aTh U

KHCIIOpO/a. ero noJjoxenuto B [ICX0. CUCTEMATHU3UPOBATh 3HAHUS 110
XapaKTEPUCTUKE XUMUYECKHUX JIEMEHTOB
IJIABHOM noarpynns!l VI rpynmsl.

15 | Kucnopon u cepa — DNEeKTPOHHOE CTPOCHUE Komb6unupoBanHusbiit Yyanuecs A0JKHBI 3HaTh: 3JIEKTPOHHOE
XUMHUYECKHE aTOMOB KHCJIOPOJA U CEpBl, | YPOK CTPOEHHE aTOMOB KHCJIOPO/ia U CEPBI,
JJIEMEHTBHI. BAJICHTHBIE BO3MOKHOCTH, BAJICHTHBIE BO3MOKHOCTH, CTEIIEHH.

CTETEHU OKUCIICHMUS], OKHCJIEHHUS, DJIEKTPOOTPULIATEIBHOCTb.
XapakTep BBICLIETO OKCHJIA Yyamuecs A0IKHbBL YMETh: ONPEAETATh
Cepbl, COOTBETCTBHE BAJICHTHBIE BO3MOKHOCTH KHCIIOPOJ1a U
BBICIIIETO OKCHUA €T0 Cepbl, BO3MOXHbBIE UX CTEIIEHU
THIPOKCHULY. OKHCJICHHUS.

16 | Kucnopon u cepa — du3nyecKue u Ypok ycBoeHUs Yuamuecs JI0KHBI 3HaTh: PU3NYECKUE U

MPOCTHIE BEIIECTBA. XUMHUYECKUE CBOMCTBA 3HAHUW, YMEHUM, XUMHUUYECKUE CBOMCTBA KUCIIOPOIa U
KHUCJIOPO/1a U CEPHI. HaBBIKOB cepsl. [loHsTHE - ammoTponus.
AnnoTpornHsie Yyaiuecs 10IKHBI YMETh: COCTABIATh
MO (UKAITIH CEPhI U YpaBHEHHUS XUMHYECKUX pPEaKIHi ¢
KHCJIOPOJ1a. y4acTUEM CEpPbI U KUCIOPOAaA.
17 | CepHas kucnora u ee dusnueckue u VYpok npaktuyeckoil | Yyammecs no/bkHbI 3HaTh: T/b mipu

COJIH.
IMpakTuyeckas
padora Ne 4

XUMHUUYECKUE CBOMCTBA
CEpPHOM KHUCJIOTHI U €€
COJICH.
KonuenrpupoBanHas
CepHasi KUCII0Ta —
OKHUCIIUTEb.
KauectBennas peakuus Ha
Cyib(aT-MoH.

paboThI

pabote ¢ enkumu BenecTBamu. CBOMCTBA
pacTBOPOB JIEKTPOJIUTOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA
CEpPHOM KHUCJIOTHI U €€ COJICH.

VYyamuecs 10TKHbI YMETh:
UJCHTU(PUIMPOBATh PACTBOPBI CEPHOM
KHCJIOTBI U €€ COJIEH.

COCTAaBJISITh YPaBHEHHUsI PEAKIUH C




Nnentudukarms
PacTBOPOB JIEKTPOIUTOB,
coaepxkamux SOs>

y4acTHeM pa30aBICHHON U
KOHUEHTPUPOBAHHOW CEPHOUN KHUCIIOTHI.

Tema 3. A3ot u ¢ocdop 13 yacos

18 | OGmas V rpyrma riaBHas Ypok ycBoeHuUs VYyamuecs 10TKHBI 3HATD:
XapaKTepUCTUKA noarpymnma [ICX3. 3HAHUW, YMEHUM, XapaKTEePUCTUKY XUMHUYECKUX JIEMEHTOB
3JIEMEHTOB XapakTtepucTuka HaBBIKOB o ux nojioxenuto B [ICXD
MOATPYIIIBI a30Ta XUMHUYECKOTO 3JIEMEHTA T10 Yuamuecs I0JKHBI YMETh: 000011aTh U

ero noJyoxenuto B [1CX0O. CUCTEMATHU3UPOBATh 3HAHUS 110
XapaKTePUCTUKE XUMUYECKUX 3JIEMEHTOB
IJIABHOM MOArpynIsl V IpyIIibl

19 | Azot u pocdop — DNEKTPOHHOE CTPOEHUE KomOvnHMpoBaHHBIN | Yyaluecs 10JKHBI 3HATh: SIEKTPOHHOE
XUMHUYECKHE aTOMOB a3oTa U (ocdopa, YPOK CTPOEHHUE aTOMOB, BaJICHTHbBIE
AIIEMEHTHI BaJICHTHBIE BO3MOXKHOCTH, BO3MO’KHOCTH, CTETICHU OKHUCIICHHUS,

CTETIeHH OKUCIICHUS, AIIEKTPOOTPHIIATEIBHOCTb.

XapakTep BBICHINX OKCUIOB Yuammuecs J0JKHBL YMETh: ONPEACTSATh
azorta u ¢ocdopa; BAJICHTHBIE BO3MOXHOCTH a30Ta U
COOTBETCTBUE BBICIINX bochopa, BO3MOKHBIE UX CTETIEHU
OKCHJIOB UX THJIPOKCHIAM. OKHCIICHHS

20 | Azot u docdop — Ctpoenue MoJIeKys a30Ta U | YPOK YCBOCHUS Yuanuecs JI0KHBI 3HaTh: PU3NYSCKUE U

MPOCTHIE BEILIECTBA docdopa. Pusnueckue u 3HAHUW, YMEHUM, XUMHUYECKue cBolcTBa. [loyuenue B
XUMHUYECKHE CBOMCTBA HaBBIKOB 71a00paTOPHH U B IIPOMBIIIUIEHHOCTH.
MIPOCTHIX BEIIECTB: a30Ta U Yuamuecs I0JDKHBI YMETh: COCTABIIATh
docdopa. YpaBHEHUS XUMHYECKHUX PEAKIIHA C
AnnoTpornHsie ydactueM a3zoTa U ¢ocdopa.
Moaudukamu gocdopa.

21 | AMMUaKk u coiu Ammuak. CtpoeHue KoMOuHMpoBaHHBIH | Yuamiuecs I0JKHBI 3HATh: (PU3UYECKHE U
aMMOHUS MOJIEKYIbI. JJoHOpHO- YPOK XMMUYECKHE CBOMCTBAa aMMHUaKa.

AKLIENITOPHBIM MEXaHU3M
00pa3oBaHUs KOBAJIEHTHOU
CBSI3U B MOHE aMMOHHS.
Conu aMmMOHWUSL.
dusnueckrue 1 XuMUIECKHE
CBOMCTBa aMMHaKa M CoJieil
aMMOHMUSL.

JIOHOpHO-AaKLENTOPHBIA MEXaHU3M
00pa30BaHUS KOBAJIGHTHOW CBSI3H.
KauectBennast peakiust Ha noH NHy4"
Yyaiuecs 10IKHBI YMETh: COCTABIATh
YpaBHEHUS pPEaKUUW C y4aCTUEM
aMMHMAKa U COJIEH aMMOHUSI.




22 | IlpakTHyeckas [Tonyyenune ammuaka u VYpok npaktuueckoil | Yuarmmecs A0JDKHBI 3HaTh: T/b npu
padora Ne 5 OTIBITHI C HUM. paboTHI. pabote ¢ enkumu BemecTBaMu. CBoOWCTBa
IHosyuenne KauectBeHHas peakuus Ha pacTBOpOB 31eKTPOJIUTOB. Criocod
aMMMAKa M ONbITHI KaTHOH aMMOHHUSI. MIOJIy4YEHUSI aMMHUaKa B J1abOpaTOPHBIX
¢ HUM. Wnentuduxanus pacTBOpoB YCIOBUSX.

AJIEKTPOJIUTOB, COAEPHKAIINX Yuaiuecs 101KHbI YMETh:
NH4" UIACHTU(PUIMPOBATh PACTBOPBI aMMHUAKa
U COJIEW aMMOHMS
23 | Okcunuel a3ota u Oxcuppl azota u Gocdopa, KoMOuHMpoBaHHBIM | Yuariuecs JOJDKHBI 3HATh: (hU3NYECKHE
docdopa ux xapakrep. ®usuveckue u | ypok. Y XUMHYECKUE CBOMCTBA OKCHIOB a30Ta
XUMHYECKHE CBOUCTBA ITUX docdopa.
OKCH/IOB. Yyaiuecs A0IKHBL YMETh: ONPEAETATh
xapaktep okcuaa. CocTaBIsITh
YpaBHEHHUS peakuil C y4acTUEM OKCHJIOB
azorta u (ocdopa.
A3OTHas KHUCIO0Ta U A3OTHas KHCIOTA. KomOunupoBanusiii | Yyamuecs 10HKHBI 3HATh: XUMHUYECKHE
ee conu @u3NYeCcKUe U XUMUYECKHE | YPOK. 1 pU3NUECKre CBOWCTBA a30THOM
CBOMCTBA a30THOM KHUCIIOTBHI. KHCJIOTHI U ee cosiell. KauecTBeHHas
A3oTHas KucioTa — peakuus Ha NOj3”
OKHUCIJIUTENb. Yyaimecs A0IKHBI YMETh: COCTABIATh
Pu3nYeCcKUe U XUMHUYECKHE YpaBHEHUs peaKlMii B3aUMOICHCTBU
CBOMCTBA HUTPATOB. pa30aBIeHHON M KOHIIEHTPUPOBAHHOU
a30THON KHUCJIOTHI C METAJIJIaMHU.
VYpaBHEHHS] TEPMHUECKOTO PA3I0KEHHUS
HUTPATOB.
24 | KontpoJabHas O06o0mmenue u YPOK IpOBEPKHU U Yyammuecs NOIKHBI 3HATh: XUMUYECKHE

pabota Ne 2 u ee
aHajau3

cUCTeEMAaTHU3alus 3HaHUN 110
TeMaM IOArpyIa
KHUCJIOpO/JIa U a30Ta

OILIEHKHU 3HAHUH.

CBOMCTBA COEAUHEHUH a30Ta U CEpHI;
QJITOPUTMBI PEILIEHUS TUIOBBIX 3a/]au.
Yyaimecs I0KHBI YMETh: COCTaBIISITh
YPaBHEHUS PEAKLHN C ydacTHEM
COEJIMHEHUH a30Ta U Cephbl; IPOU3BOIUTH
pacueTsl 10 XUMUYECKUM ypaBHEHUSIM.

Tema 4. Yruepoa n kpemuuii 9 yacos




25 | OGmas IV rpynna riaBHas Ypok ycBoeHUs Yyanuecs A0JKHBI 3HATh:
XapaKTepUCTUKA noarpynna [ICXD. 3HAaHUU, yMCHUH, XapaKTEpPUCTUKY XUMHUUECKUX DIIEMEHTOB
3JIEMEHTOB XapakTtepucTuka HaBBIKOB o ux nojioxenuto B [ICXD
MOATPYIIIBI XMUMHMUYECKOTO AJIEMEHTA 110 Yuamuecs I0JKHBI YMETh: 000011aTh U
yriepoa ero nosoxenuto B [ICXD. CUCTEMATU3UPOBATH 3HAHUS TIO

XapaKTEPUCTUKE XUMUYECKHUX JIEMEHTOB
IJIaBHOM noarpynmns! [V rpynnel

26 | Yruepon u KpeMHUH DNEKTPOHHOE CTPOEHUE KomOuHMpoBaHHbIN | Yyamiuecs JOJKHbBI 3HAaTh: AIEKTPOHHOE
— XUMHUYECKHE aTOMOB yIJIepoJa YPOK. CTPOEHHUE aTOMOB, BaJICHTHbIE
3JIEMEHTHI U KpEMHUS, BAJICHTHBIE BO3MOYHOCTH, CTEIIEHU OKHUCIIEHUS,
IIPOCTHIE BELIECTBA BO3MOYHOCTH, CTEIICHU AJIEKTPOOTPHULATENBLHOCTh. DU3NUecKue

OKHCIJIEHHUS, XapaKTep 1 XUMHUYECKHE CBOMCTBA. AJJIOTPONHSL.
BBICIIIUX OKCHJIOB AncopOrusi.

yriaepoja U KpeMHUs; Yyamuecs A0IKHbBL YMETh: ONPEAETATh
COOTBETCTBHUE BBICIINX BAJICHTHBIE BO3MOKHOCTH yIJIEpOaa U
OKCHJIOB UX THAPOKCUAAM. KpEMHUS, BO3MOYKHBIE UX CTEIIEHU
duznyeckue u OKHCJIEHHUS; COCTABIISATh YpaBHEHUS
XMMHUYECKHE CBOWCTBA XUMHUYECKUX PEAKIUH C ydaCTUEM
IIPOCTBIX BEIIECTB, yriaepoja U KpeMHUS.

00pa30BaHHBIX YIIIEPOIOM

U KPEMHHUEM.

AnnoTpomnHsie

MOAU(HUKAIIH YTIEpOoa.

27 | Okcunel yraepoja u Oxcuppl yriepona u KomOnHMpOoBaHHBIN Yyamuecs 10/KHbI 3HaTh: Dusnueckue
KpeMHUs KpEMHUS, UX XapaKTep. YPOK. U XUMHUYECKUE CBOMCTBA OKCHUJIOB

du3nueckue 1
XUMHYECKHE CBOMICTBA
3TUX OKcHa0B. CTpoeHue
MOJIEKYIL.

yriepojia u kpeMuus. KauectBeHHas
pCaKknus Ha yI‘JIeKI/ICJIBIf/'I ras.
Kpucrannnueckre pemerku OKCUA0B.
Yyamuecs JOJOKHBI YMETB: OIIPCACIATH
xapaktep okcuaa. CocTaBisITh
YpaBHEHUS PEaKUUN C y4aCTUEM OKCHJIOB
YIJIEpOJia U KPEMHHUSL.




28

VYronpHas KUCIOTa U
€e CoJIn

dusznueckue u
XHMHUYECKHE CBOMCTBA
YTOJIBHOM KHUCJIOTBI U €€
COJICH.

KomOnHMpOoBaHHBIN
YPOK.

Yuaiuecs A0KHBI 3HaTh: XUMHUYECKHE
1 pU3NIECKUEe CBOMCTBA YrOJIbHOU
KHCJIOTHI U ee cosiell. KauecTBeHHas
peakuus na CO3>

Yyaiumecs A0KHBI YMETh: COCTABIATh
YpPaBHEHUS pEaKUUd C ydacTUEM
YTOJIBHOM KHCIIOTBI U €€ COJIEH.
Paznoxxenue kapOOHATOB.

29 | IlpakTHyeckas [Tony4yenue yriekucnoro VYpok npaktuyeckoil | Yyammecs no/bkHbI 3HaTh: T/b mipu
padota Ne6 rasa B JaDOpaTOPHBIX padoTHI. pabote ¢ enkumu BenecTBaMu. CBOMCTBA
«ITonyuyenue ycnosusix. KauectBenHas pPacTBOPOB 3JIEKTPOJIUTOB.
YIJIEKHMCJIOT0 ra3a u peaKmus Ha YTIeKUCIbINA Yuammuecs I0JKHBI YMETh:

U3y4YeHHe ero ra3. nentudukanus UJEHTU(PUIUPOBATh PacTBOPHI
CBOJWCTB. KapOOHATOB. kapOonaroB. CoOupaTh ra3oo0pa3Hbie
KauyecTBennas BEIIECTBA.

peakuus na CO3>»

30 | CunukartHas CunukaTtHast KomOuHMpoBaHHbIN | Yyamuecs J0JIKHbBI 3HATh:

MIPOMBIIIIEHHOCTh MIPOMBIIIIEHHOCTD. YPOK. MIPOU3BOJICTBO CcTeKIa, Ppapdopa u
[Tpoun3sBoacTBO KEePaMHUKH; CTPOUTEIHHBIX MaTePHAJIOB:
CTPOMTENBHBIX 0eToHa, MOPTIaH/IIEeMEHTA
MaTepuasoB: OeToHa, Yuamuecs JI0JKHBI YMETh: COCTABIIATh
LIEMEHTA, KeJ1e300eToHa, XUMUYECKUE PEAKIUH, TIPH MOTyIeHUU
pacTBopa. CTeKJIa, lileMeHTa. PemaTh pacueTHble
Crexiio, dhapdop u 3a/1a4d Ha BBIXOJI IPOJYKTa PEaKIUU B
KepaMHUKa. % OT TEOpEeTHYECKH BO3MOKHOTO. Ha

COZEpKaHUE MTPUMECEN B HCXOJHOM
CBIPbE.
Tema 5. O6ume cBoiicTBa MeTaJLIOB 6 YacoB

31 | ITonoxxenue ITonoxeHne MeTaos B KomOuHMpoBaHHbIN | Yyamuecs J0JIKHbBI 3HATh:

Metaios B [ICXD [1CX3. OcobennocTh YPOK. XapaKTEPUCTUKY XUMHUECKUX 3JIEMEHTOB

AJNIEKTPOHHOTO CTPOECHUS
ATOMOB METaJIIOB.
ITorsaTrne MeTanandeckoi
XUMHYECKOM CBSI3H.

METAJUIOB MO MX MoJyiokeHuto B ITICXD.
VYuammuecs JOJDKHEL YMETh: 0000I1aTh U
CUCTeMAaTHU3UPOBAThH 3HAHUS 110
XapaKTePUCTUKE XUMUYECKHIX DJIEMEHTOB
MeTaioB. OCOOEHHOCTh CTPOECHHUS
METAJLJIOB.




32 | ®usnueckue Merammueckas KomOnHMpOoBaHHBIN Yyamuecs 10/KHbI 3HaTh: Dusnueckue
CBOIICTBa METAJIIOB KpUCTAJUIMYECKas YPOK. cBOlcTBamMeTa/IoB. MeTamnueckas
peuierka. Puznueckue KpUCTAJIJIMYECKAas pelIeTKa.
CBOMCTBA METAJIJIOB: Yyamuecs A0JDKHBI YMETh:
AJIEKTPOTIPOBOIHOCTb, XapaKTepU30BaTh GU3NYECKUE CBOMCTBA
TEIIONPOBOIHOCTb, METaJUIOB.
KOBKOCTb, TUIOTHOCTD.
33 | Xumuueckue AKTHUBHOCTb METAJUIOB B Komb6unupoBanHusbiit Yyamuecs A0JKHBI 3HaTh: XapaKTEPHbIE
CBOIICTBa METAJIIOB pacTBopax EKTPOJIUTOB B | YPOK. XMUMHUYECKUE CBOICTBA METAJUIOB.
3aBUCUMOCTHU OT DNEKTPOXUMHUYECKUN Psiji HAllPsDKEHU I
PacroJIOKEHUSI METAJIOB B MeTtauios. [lonydeHue metaion
AIIEKTPOXUMHUYECKOM PATY AJIEKTPOJIU30M.
HapsHKEHUH. Yyaiumecs A0KHBI YMETh: COCTABIATh
DNEeKTPOIN3 PacIlIaBOB U YpaBHEHHUS peaKuil C y4acTUEM
PacTBOPOB JIEKTPOJIUTOB. METAJIJIOB B 3aBUCUMOCTH OT UX
XMUMHUYECKON aKTUBHOCTH; CXEMBbI
AJIEKTPOJIN3a BOJHBIX PACTBOPOB U
pacIuIaBoOB WIEKTPOJUTOB.
Tema 6. Kparkuii 0630p opraHu4ecKux coeilMHeHUH 6 yacos
34 | Teopus IIpenmer oprannueckoi | BBoaHBIN ypOK. VYyamuecs 10KHBI 3HaTh: 0COOCHHOCTD
XUMHUYECKOTO xumuu. Teopus Kom06unupoBanHubiit CTPOEHHUS OPraHUYECKUX COCTUHEHU.
CTPOCHUSA XUMHUUYECKOTO CTPOCHUS | YPOK. OcnoBHbIe nosioxeHust TXC
OpraHMYECKUX OpraHMYECKUX opraHuueckux coeauHeHui. [lonstue
coenuHenuit (TXC) coenuHeHu uM. A.M. U30MEPHUH.
byrneposa. Yyaiumecs A0KHBI YMETh: COCTABIATh
(hOpMYyITBI H30MEPOB
YrieBo1opoibl U UxX VYrnesogoposl. Ctpoenue | KomOMHUpOBaHHBIHM Yyanumecs A0JKHBI 3HATh:
IIPOU3BO/IHBIE YTJIEPOJIHOIO CKEJIETA. YPOK. HOMEHKJIATYpY YIJIEBOJOPOJIOB; OHTHE
Homenknarypa. (bYHKIIMOHATIHLHOMN TPYIIIIHI.
OOm1re mpeacTaBIeHHs O Yyaiumecs A0KHbBI YMETb: pa3jinyarh
IIPOU3BOIHBIX KJIaCCBhI YIJIEBOJIOPOJOB U UX

YIIEBOAOPOJIaX U X
bu3HUYECKUX U
XUMHUYECKUX CBOMCTBAX
Crnuptel. Opranuyeckue
KHUCIIOThL. benku. JKupsl.

Yrunesonsl. [lommmepHsbie

KHCIIOPO/ICOAEp KAILUX ITPOU3BOIHBIX
(ciupThl, KAPOOHOBBIE KUCIIOTHI, AKUPBI,
YTJIEBO/IbI, OCJTKH)

VMeTh npe/ICTaBIEHNUE O MOTUMEPHBIX
MaTtepuaax




MaTepHuabl.

35

IloBTOpEHHE

O0o061IeHne 3HaHUH 3a Kypc XUMHH B 9 Ki1acce




