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oT « 31 » aBrycta 2015 .

HEI'OCYJJAPCTBEHHOE OBIIEOBPA30OBATEJIBHOE YUYPEX/IEHUE

«JIALEU Ne 36 OAO «POCCUMCKUE KEJIE3HBIE JIOPOT N»

Pabouasi nporpaMmma mo xumuM 1Js 9 Ki1acca A

YTBEPXJIEHO
MIPUKA30M JUPEKTOPA

Ne 281

oT « 31 » aBrycra 2015 .

Cocrasutens: Xunbuoa Mapuna HOpbeBHa,

HMoanuce yunrens

r. Upkyrck
2015-2016 yueOHsIii rof

YUUTCIIb Xumuu,

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



Pabouas mporpamma mo XuMuH JiIs yaanmxes 9A kgacca COCTaBJIeHA B COOTBETCTBUU € TPeOOBaHUSAME (eIepaIbHOTO 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 obpazoBanusi Poccuiickoit @eneparmu ot 09.03.2004 r. Nel1312 «DenepanbHblii 6a3uCHBIA YIeOHBIN TJIaH U TPUMEPHbIE y4eOHbIC

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

- IIpukxa3z MunncrepcrtBa obOpazoBanust U Hayku Poccuiickoit @eneparun ot 31.03.2014 Ne 253 «O06 yrBepkaeHuu (enepaibHOTO MepeyHsl Y4eOHHKOB,

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

OCHOBHOTO 0O0IIIET0, CPEeTHETO OOIIET0 00pa30BaHUM».

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

PEKOMEHAYEMBIX K UCIOJB30BAaHUIO IPU PEATTM3ALIMN UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHbIX IPOrpaMM HaYaJIbHOTO OOIIEro,

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

Mmapta 2014 roza 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. Opragnyeckast Xumud. 9 xiacc: yueOHUK UTs 0011e00pa3oBaTeIbHBIX OPraHUu3allii ¢ IMIPIOKEHHEM Ha
siekrpoHHoM Hocurene (DVD) /T.E Pymsuruc, @.I" ®enpaman.- 17-e uza. —M.: IIpocsemenue, 2013. — 191 c.

I/I3yqe}me XHMHUHU B paMKax OCHOBHOI'O oﬁmero 06p330B3HI/Iﬂ HamnpaBJI€HO HA JOCTHKCHHUE CIICAYIHOIIHUX 1eJIei:
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,
KonTpoubHnas pabora —2 , npakTu4eckas 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 PEAKIIMU HA OTJEIIbHBIE
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 I0KHbI 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
XUMHMUYECKUX 3JIEMEHTOB IJIABHON 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 cosi. OKUCITUTEIIbHBIC CBOMCTBA a30THOM KUCIIOTHI.
®ochop. Oxcung dochopa (V). Oprodochopuas
KUCIIOTa U €€ COJIH.

coeMHeHu# azoTa u Gocdopa; aTOTPOITHBIE
Moaupukanuu Gocdopa. Mmers
npejactaBieHue o pochope u ero CoeTUHEHUSX.
Yuamuecs I0JKHBI YMETh: 000011aTh 1
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
XMMHUYECKHE CBOMCTBA yriaepoja. YTapHbId ra3 — CBOMCTBA U
¢bu3noornueckoe JeWCcTBUE HAa OpraHu3M. YTIEKHUCIBIA Tas,
yroJibHasi KUCIIOTa U ee conu. Kpyrosoport yraepona.

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

Yyaiuecs A0KHBI 3HaTh: XapaKTEPUCTUKY
XMUMHMUYECKUX 3JIEMEHTOB 110 UX IOJIOKEHUIO 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 IJIaBHOW MOIIPYIIIIbI
IV rpynmnel rnmaBHOM NOArPYNIIBI HA IIPUMEpE
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.

Antomunuii. JKeneso.

VYyamuecs 10KHBI 3HATh: XapaKTEPUCTUKY
XUMHYECKUX DJIEMEHTOB 110 X ITOJIOXKECHUIO B
[ICXD. ®usuyeckre 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
XUMHUYECKUX DJIIEMEHTOB; OOBICHSATH
(du3HYeCKre U XUMUYIECKIE CBOWCTBA METAJIJIOB.

Kpatkuit 0630p
OpPraHuYEeCKUX
COCTMHEHUN

IlepBoHauanbHbIE CBEIEHUS O CTPOEHMHU OPraHUYECKUX
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 TTOJIOKEHUS
TXC opranmnueckux coequneHuit. [lonstue
nzomepun. Mimersb npeacraBieHus oo
YIJIEBOJIOPO/IaX U UX MPOU3BOJIHBIX: CIIUPTAX,
KHCJIOTaX, XKHUpax Oellkax, yrieBoJax, NOJMMEPHBIX




KHCJIIOPOACOACPKAINX OPraHNn4CCKUX COCIUHEHUM. MaTepualax.

buonornueckn BaXKHbIE BELIECTBA: JKUPBI, YIJIEBOBI, Yyanimecs JIOJDKHBL YMETh: COCTABJIATh (OPMYIIbI
OCeIIKH. YIJIEBOJIOPOJIOB; Pa3INiaTh CIIUPTHI, KAPOOHOBBIC

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

PesepBHOE Bpems 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 YacT PabOTHI HE MO3BOJISET CJIENIaTh MIPABMIILHBIX BBHIBOJIOB.

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 Oojee) rpyOble OMTMOKH B XOJ€ IKCIEPUMEHTa, B 0OBSCHEHUH, B 0(popMIIEHUU pabOTHI, B COOMIOCHUU TPaBUI TEXHUKH
0€30MacHOCTH IIpU paboOTe C BEHIECTBAMH U 000PYAOBaHUEM, KOTOPbIE HE MOKET UCTIPABHUTD JaXe 10 TPEOOBAHUIO YUUTEIIS.

HNEPEYEHb YYEBHO-METOJJAYECKOT' O OBECIIEYEHUSA 1151 PEAJTM3AIIMA PABOYEHW ITPOT PAMMBI
Jnst peanuzanuu pabodel mporpaMMBbl NCTIOIB30BAICS Y4EOHO METOTUYECKUH KOMITICKT:
TUISL yIUTEIIS:
1.T'apa H.H. IIporpammsl o0mieo0pa3zoBarenbHbIx yupexaeHuil. Xumus. M.: IIpocsemenne, 2008. —56¢.
2. Xumus. Paboune nporpammel. [Ipenmernas munus yueOnukos [.E. Pymsutuca, ®.I'. ®enpamana. 8-9 knaccrl. [locoOue st yaurenein
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. 00meooOpa3oBatenbHbIX yupexaeanit/ ['.E Pymutuc, @.I" @enpaman.- 15-e u3g. —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 noanep:xka 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 ypoxka Kon CopepxaHue ypoka Tun ypoka O>xuzaeMsblil pe3yapTaT Jara Hara
ypokKa -BO (1OMKHBI yMETh, 3HATH) ypoka dakTude
qac o CKOTO
OB IIpoBeJIE
IJIaHy -
Heoens ypoxa
1 CraproBas 1 IIpoBepka 3HaHU# 1O YPpOK NpOBEPKHU U Yyamuecs J0JKHbI 3HaTh: OCHOBHBIE
JMarHOCTHKA MTOBTOPEHUIO OLICHKU 3HAHUH. KJIACChl HEOPraHUYECKUX COEIUHEHMI;
IIPOrpaMMHOTO MaTepuaia 3JIEKTPOHHOE CTPOEHUE ATOMOB
8 Kmacca XUMHYECKUX DJIEMEHTOB;
XapaKTEPUCTUKY XMMHUYECKOTO JIEMEHTA
1o ero nosoxenuto B [ICXD.
Yyaiuecs 10KHbI YMETh:
KJIaccu(UIIMPOBATH BEIIECTBA;
ONPEENATh KOOPAUHATE XUMUYECKOTO
snemenTa o IICX3; cocTaBisaTh
AJIEKTPOHHBIE (POPMYJIBI XUMHUYECKUX
3JIEMEHTOB, ONIPENIENATh TUII
XUMHMUYECKOTO AJIEMEHTA, €0 BaJICHTHbIE
BO3MOYHOCTH M CTENIEHU OKHUCIICHMUSL.
Tema 1. DiekTposuTH4YecKkasi Auccouanus 25 yaca
2 DNEKTPOIUTHI U 1 DNEeKTPUYECKUN TOK B Ypok ycBoeHUs Yyanuecs A0JKHBI 3HATh:
HEAJIEKTPOJIUTHI. AJIEKTPOJIUTAX. 3HaHUH, yMEHUH, OTPEENIEHUS: MIEKTPOJIUTHI U
DNEeKTPONPOBOIHOCTh HaBBIKOB. HEAJIEKTPOJIUTHI.
3JIEKTPOJIUTOB. Yuammuecs I0JDKHBL YMETb: OOBACHATD
JlaGopaTopHbI€ ONBITHI. AJIEKTPONIPOBOIHOCTH PACTBOPOB C
MOHHOM KPUCTAJUINYECKOMN PEIIETKOM.
OOpammaTbes ¢ pacTBOpaMH
AJIEKTPOJIUTOB, COTJIACHO MTpaBHJIaM
TEXHHUKH 0€3011aCHOCTH.
3 Mexanusm 1 | O6pazoBanue KomOuHupoBanHblll | Yuammecs 10JkHbI 3HaTh: Hocurens
pacTBOpPEHUs B BOJIE TUIPaTUPOBAHHBIX YPOK. AJIEKTPUYECKOT0 TOKA B PACTBOPAX

HNOHHBIX
COEJIMHEHMIL:
OCHOBaHUH U COJIEU

KaTHOHOB U aHUOHOB.
YpaBHEHUSs AUCCOLMALINHT
OCHOBAHMU U COJICH.

EKTPOJUTOB. ' uaparanus u
TUAPATUPOBAHHBIN HOH.
MexaHu3M IUCcCONMaluyd HOHHBIX




JlaGopaTopHBIE OMBITHI.

COEJIMHEHUI ¢ 00pa30BaHUEM
ruapaTupOBaHHBIX HOHOB.

Yyamuecs JOJIXKHBI YMETH: COCTaBJIATH
YpaBHCHUA AUCCOUALINN HOHHBIX
COCIMHEHUM.

MexaHu3m
pacTBOpEHUs B BOJIE
KHUCIIOT.

CuibHBIE U clIa0bIe
AJEKTPOJIUTHI

Oo6pazoBanue
TUAPaTUPOBAHHOIO UOHA
BOJIOPOJA. Y PABHEHHUS
JIMCCOLIMAITAN KUCIIOT.
Crermnenb
BIEKTPOIUTHYECKON
JIVCCOIIAITHH.

CusnbHble U cialdbie
OCHOBAaHUA U KHUCJIOTHI.
JlaGopaTopHbIE OMBITHI C
pacTBopaMu
AJIEKTPOJIUTOB.

KomOnHMpOoBaHHBIN

YPOK.

Vuyaruecs O0KHBI 3HATh: MEXaHU3M
JUcCcoManuu KUCJIOT C O6pa30BaHI/IeM
ruapaTupOBaHHBIX HOHOB.

VYyaruecs J0KHBI YMETh: COCTaBIATh
YpaBHCHUA AUCCOUALINN KUCIIOT,
pacrio3HaBaTb CUJILHBIC U cia0kIe
QJICKTPOJIUTHI CPEAN OCHOBaHHI U
KHUCJIOT.

Peakiu mOHHOTO
oOMeHa.

JlaGopatopHbIe OIBITHI TIO
U3YYEHUIO PEaKLUi
HMOHHOTO OOMEHa ¢
oOpa3oBaHUEM OCaJIKa,
ra3o00pa3HOro BEIIecTBa,
BOJIbI HJTH

Vpok npakTudeckoi
padoTHI.

VYuaruecs 10JKHBI 3HaTh: 3HaTh: T/b
pu paboTe C €IKMMU BEUIECTBAMU,
MPU3HAKK TPOTEKAHUS PEaKIuii B
BOJIHBIX PAacTBOPAX AJIEKTPOJIUTOB.
Vuammuecs J0KHEL YMETh: COCTaBIISATh
YpaBHEHUS PEAKIUI B MOJIEKYIISIPHOM,

MaJIOAUCCOLIUUPYIOLIEr O MOHHOM U COKpAIllEeHHOM MOHHOM BH/JIaX.
JJIEKTPOJINTA.
IIpakTHYeckas IIpoBeneHue onbITOB € VYpok npaktuueckoil | Yyammecs 10JkHBI 3HaTh: T/b mpu
padora Ne 1 pacTBopaMu paboTHI. pabote ¢ enkumu BemecTBaMu. CBOWCTBa

«Peaxk1imu MOHHOTO
oOMeHay.

JIEKTPOJIUTOB, C LIEIIBIO
MOJIy4YEHHS YKa3aHHOTO
MPOJYKTa PEAKIUU

PacTBOPOB JIEKTPOJUTOB: KUCIIOT,
OCHOBAHHH U COJIEH.

Yyamuecs JOJKHBI YMETL: IPOBOJUTH
peakIy HOHHOTO 0OMEHa C
o0pa3oBaHUEM 0OCaJIKa, BBIJCICHUEM
ras3a; peaklHI0 HEUTpAIN3alUu.




7 IIpakTHyeckas KauectBennoe VYpok npaktuueckoil | Yyammecs 10JDKHBI 3HATh: 3HaTh: T/b
padora Ne 2 OTpe/ieIeHue NOHOB B paboTHI. IpHu paboTe C €AKUMHU BELIECTBaMU;
KauectBenHnoe BOJIHBIX PacTBOpPax MIPU3HAKK IPOTEKAHUs PEAKIINil B
onpezeneHne AJIEKTPOJINTOB BOJIHBIX PacTBOpaXx JEKTPOJIUTOB.
TUIPaTUPOBAHHBIX Yyaiumecs A0IKHBI YMETh: COCTABIATh
HOHOB. YpaBHEHHUS peakuil B MOJIEKYJISIPHOM,

MOHHOM U COKpAIleHHOM MOHHOM BHJIaX.
8-9 | IlpakTHYecKasn [IpoBeneHue OnbITOB C Vpok npaktudeckoii | Yuyariuecs J0JKHBI 3HaTh: 3HaTh: T/b

padora Ne3 pacTBopaMu paboTHI. IpHu paboTe C €AKMMHU BELIECTBaMH;
«Peakuuu B AJIEKTPOJIUTOB, C LENbIO MIPU3HAKK IPOTEKAHUs PEAKINil B
pacTBopax MOJIy4YEHUS YKa3aHHOTO BOJIHBIX PacTBOpaXx JEKTPOJIUTOB.
AJIEKTPOJIUTOBY. IIPOJIyKTa PeaKIuu, €CIU Yyamuecs 10IKHBI YMETh: COCTaBIATh

JlaHbl COKpAILlEHHbIE YpaBHEHHUS peakuil B MOJIEKYJISIPHOM,

VMOHHbBIEC YpaBHEHUS MOHHOM U COKpAIlleHHOM MOHHOM BHJIaX.

10 | Unertudukamnus JlaGopaTopHbIE OMBITHI C Ypok mpakTuueckoi | Yuammecs M0JKHBI 3HaTh: T/b nipu
pacTBOpoOB pacTBopaMu paboTHL. pabote ¢ enkumu BemecTBaMu. CBOWCTBa
3JIEKTPOJIUTOB. 3JIEKTPOJIUTOB. PacTBOPOB 3JIEKTPOJIUTOB; KAUECTBEHHbBIE

AJNropuT™ pelieHus peaxkiuy Ha pa3In4HbIe

AKCIEPUMEHTAIBHBIX TUIPaTUPOBAHHBIE HOHBI.

3aJ1a4: COCTaBJIECHME IIIaHa Yyamuecs A0IKHbBL YMETh: ONPEAETATh

UJCHTUQUKAIIH. MIPUCYTCTBUE TUPATUPOBAHHBIX HOHOB,
10JIb3YSICh TaOJIUIIEN paCTBOPUMOCTH.

11 | IIpakTnyeckas KauectBennoe VYpok npaktuyeckoil | Yyammecs no/pkHbl 3HaTh: T/b mpu
padora Ned OTpe/ieNIeHuE NOHOB B paboTHI. pabote ¢ enkumu BemecTBaMu. CBoWCTBa
«Pemenune BOJIHBIX PacTBOpPax PacTBOPOB 3JIEKTPOJIUTOB; KAUECTBEHHbBIE
AKCIEPUMEHTAIBHBIX 3JIEKTPOJIUTOB. peaxkiuy Ha pa3In4HbIe
3aJa4 Ha TUIPaTUPOBAHHBIE HOHBI.
UJCHTUPUKAIIIO Yyamuecs A0IKHBL YMETh: ONPEAETATh
pacTBOpoOB MIPUCYTCTBUE TUPATUPOBAHHBIX HOHOB,
AJIEKTPOJIUTOBY. M0JIb3YSICh TAaOIUIEN paCTBOPUMOCTH.

12-13 | Pemenue pacyeTHbIX Anroputm pemenus 3ana4 | KomOuHMpoBaHHBIN Yyamuecs A0JKHBI 3HaTh: AITOPUTMBbI
3a]1a4 Ha «M30BITOK U Ha «U30BITOK U YPOK. pelIeHus pacueTHBIX 3a1a4.

HEAOCTATOK».

HEAOCTATOK».

Yuyamuecs 10KHBI YMETh: peliaTh
pacyeTHbIE 3a/1a4u, €CIH OJHO U3
HCXOJHBIX BEILIECTB B3SITO B U30BITKE 110
OTHOIIEHHUIO K JIPYyrOMY.




14-16

I'maponus costen.

JlaGopatopHbIe OIBITHI TIO
U3YYEHUIO PEaKLUi
TUAPOIIN3A COJIEH.
Xumuyeckas cpeaa. Cxema
TUAPOIIN3A COJIEH.
I'mpponus conu o
KaTHOHY, 110 aHUOHY,
ITOJIHBIA TUAPOJINS.

KomOnHMpOoBaHHBIN
YPOK.

Yyaiuecs A0KHBI 3HaTh: ONPEEICHHE
TU/IPOJIN3a; KAKUM OCHOBAHMEM U KaKoM
KHCIIOTOM 00pa3oBaHa coJib (CUIIBHBIM
WJTU CJ1a0BIM JIEKTPOIUTOM).

Yyaiumecs A0KHBI YMETh: COCTABIATh
CXEMBI THAPOJIN3a COJIEH C YKa3aHUEM
COOTBETCTBYIOIIEH XUMUUYECKOU CPEBI.

17-18 | Pemenue pacueTHbIX Anroput™ perieHus 3aga4 | Ypok 00o0mieHus Yyamuecs A0JKHBI YMETh: pPEIIaTh

3ajad. C MCTIOJIb30BAaHUEM 3HAHUN | 3HAHUU. pacueTHbIE 3a/1a4H.
o teme «Teopus
BIEKTPOIUTHYECKON
JUCCOLIUALIAN.

19-25 | OkucnurenbHO- OBP. Okucnenue u KomOuHMpoBaHHbIll | Yyammuecs J0JKHbBI 3HaTh: Teoputo OBP,
BOCCTaHOBUTEJIbHbBIE BOCCTaHOBJICHUE. YPOK. OCHOBHBIE OIIPEICIIEHUS: OKUCIUTED,
peaxkuuu Oxucnurens u BOCCTaHOBUTEJb, OKUCIICHHUE,

BOCCTaHOBUTENb. Teopus BOCCTaHOBJICHHE, [TPaBUJIO PaCCTAaHOBKHU

OBP. IIpaBuno OBP. KOA(QPHUIIMEHTOB METOAOM JIEKTPOHHOTO

DJEeKTPOHHBIN OaaHC. Oamanca.
Yyaimecs J0KHBI YMETh: COCTABIATh
ypaBHeHust OBP, ucnonb3ys st
paccTaHoOBKH KO3()(PULIMEHTOB METO
AJIEKTPOHHOTO OajaHca.

26 KonTpoubnasn OO6o0menne 3HaHUi 110 YPOK IpOBEPKHU U Yyammuecs JOJKHBI 3HaTh: CBOKMCTBA
padora Ne 1 TeMe «DJIEKTPOJIUTUYECKAS | OLICHKU 3HAHUN PacTBOPOB JIEKTPOJIUTOB: KUCIIOT,

JUCCOIIHALIUD).

OCHOBaHUH U coueit; Teoputo OBP.
Yyamuecs A0IKHBI YMETh: COCTABIATh
YpaBHEHHUS XUMHUYECKUX PEAaKIUH B
MOJIEKYJISIPHOM, TTOJTHOM UOHHOM H
COKpAIlIEHHOM HOHHOM BUJAX;
cocTaBiATh ypaBHeHUst OBP, ucnomne3ys
JUIS pacCTaHOBKH KO3()(PULIMEHTOB METO
AJIEKTPOHHOTO OajnaHca.




Tema 2. Kucaopon u cepa 6 yacon

27-28 | Obmas VI rpynmna riaBHas Ypok ycBoeHuUs VYyamuecs 10TKHBI 3HATD:
XapaKTepUCTUKA noarpymnma [ICX2. 3HAHUW, YMEHUM, XapaKTePUCTUKY XUMHUYECKUX JIEMEHTOB
3JIEMEHTOB XapakTepucTuka HaBBIKOB 1o ux nosioxkenuto B [ICXD.
MOATPYIIIIBI XMUMHMUYECKOTO AJIEMEHTA 110 Yuammuecs I0JKHBI YMETh: 000011aTh U
KHCIIOpO/a. ero noJjoxenuto B [1CXD. CUCTEMATHU3UPOBATh 3HAHUS 110

XapaKTePUCTUKE XUMUYECKUX 3JIEMEHTOB
IJIABHOM noarpynns! VI rpynmsl.

29 | Kucnopon u cepa — DNEeKTPOHHOE CTPOCHUE KomOunupoBanHusiii | Yuaiuecs JIOJKHBI 3HATH: SJIEKTPOHHOE
XUMHYECKUE aTOMOB KHCJIOPOJIa U CEePHI, | YPOK CTPOEHHE aTOMOB KHCJIOPO/ia U CEPBI,
AIIEMEHTHI U BaJICHTHBIE BO3MOYKHOCTH, BaJICHTHBIE BO3MOXXHOCTH, CTETICHH.
IIPOCTHIE BELIECTBA CTETEHU OKUCIICHMUS], OKHCJIEHHUS, DIIEKTPOOTPULIATEIBHOCTH;

XapakTep BBICIIETO OKCHJIA ¢u3nveckre 1 XMMHYECKHE CBOMCTBA
Cepbl, COOTBETCTBHE Kucaopoa u cepsbl. [lonstue -
BBICIIIETO OKCHUA €T0 QJIJIOTPOTIHSL.

THJIPOKCHUTY.

dusnueckue u Yuamuecs J0JKHBL YMETh: ONPEACTISATh
XHMUYECKHE CBOMCTBA BAJICHTHBIE BO3MOKHOCTH KHCIIOPOJ1a U
KHCJIOPO/1a U CEPHI. cepbl, BO3MOXHBIE X CTETICHU
AnnoTpornHsie OKHCIICHHS; COCTABJISITh ypaBHEHUS
MOAU(HUKAIIIHN CePBI U XAMUYECKUX PEAKIHH C yIaCTHEM Cepbl
KHCIIOpO/a. U KHACJIOPOJa.

30-32 | CoenuHeHus cephl. duznyeckue u KoMOuHMpoBanHbIid | Yyamuecs JO/DKHBI 3HATD: (PU3HUYECKHE
Cepnas KHUCIIOTa U €€ XUMHUUYECKUE CBOMCTBA YPOK. Y XMMHYECKHUE CBOMCTBA CEPHOI
COJIH. CEpPHOM KHCJIOTHI U €€ KHUCJIOTBI M €€ COJIEH.

COJICH.
KonuenrpupoBanHas
CepHasl KUCI0Ta —
OKHUCIJIUTENb.
Tema 3. A3ot u ¢ocdop 13 yacos

33-34 | O6mas V rpyrnma riaBHas Vpox ycBOCHUS VYyaninecs 10IKHBI 3HATh:
XapaKTepUCTUKA noarpymnma [ICX3. 3HAHUW, YMEHUM, XapaKTePUCTUKY XUMHUYECKUX JIEMEHTOB
3JIEMEHTOB XapakTepucTuka HaBBIKOB 1o ux nojoxxenuto B [ICXD

MOATPYIIIBI a30Ta

XUMHUYECKOT'O DJIEMEHTA 10
ero nojioxenuro B [ICXD.

Yuyauvecs J10JKHBI YMETh: 00001aTe U
CUCTEMATU3UPOBATH 3HAHUS TIO
XapaKTEPUCTHKE XUMUYECKUX DJIEMEHTOB




IJIABHOM MOATrpyNIbl V IPYIIIbI

35-36 | Azot u pochop — Ctpoenue MoJIeKyl a30Ta U | YPOK YCBOCHUS Yuamuecs JI0KHBI 3HATh: PU3NYECKUE U
MPOCTHIE BEILIECTBA docdopa. Dusnueckue u 3HAHUW, YMEHUM, XUMHUYECKue cBolcTBa. [loyuenue B
XMUMHUYECKUE CBOMCTBA HaBBIKOB 71a00paTOPHH U B IIPOMBIIIUIEHHOCTH.
IIPOCTBIX BEIIECTB: a30Ta U Yyaiuecs 10KHBI YMETh: COCTABIATh
docdopa. YpaBHEHUS XUMHYECKUX PEAKIIHA C
ANnoTpOmHBIE ydacTueM a3zoTa u ¢ocdopa.
Moaudukauu gochopa.

37 | AMMmuak u conu Ammuak. CtpoeHue KoMOuHMpoBaHHBIH | Yuamiuecs A0JKHBI 3HATh: (PU3NYECKHE U

aMMOHUS MOJIEKYJbI. JJoHOpHO- YPOK XMMHMUYECKHE CBOMCTBA aMMHMaKa.
AKLIENITOPHBIM MEXaHU3M JIOHOpHO-AaKLENTOPHBIA MEXaHU3M
00pa3oBaHuUs KOBAJICHTHOU 00pa3oBaHUs KOBAJEHTHON CBSI3H.
CBSI3U B MOHE aMMOHMUS. KauectBennast peakiust Ha noH NHy4"
Conu aMMOHUSL. Yyaiuecs 10IKHBI YMETh: COCTABIATh
Pu3nYecKre U XUMHUYECKHE YPaBHEHUS PEAKLHN C y4acCTHEM
CBOMCTBA aMMMaKa U COJIEH aMMHMAKa U COJIEH aMMOHUSI.
aMMOHHMSL.

38 | lIpakTHYeckas [Tonyuenue ammuaka u VYpok npakTuueckoil | Yuarmmecs A0JDKHBI 3HaTh: T/b mpu
paGora Ne 5 OTIBITHI C HUM. paboTHI. pabote ¢ enkumu BemectBaMu. CBOWCTBa
Monyyenne KauectBennas peaxius Ha PacTBOPOB AJEKTPOIUTOB. Criocod
aMMHAKa M ONbITHI KaTHOH aMMOHHUSI. MIOJIy4YEHUS] aMMHUaKa B J1a0OpaTOPHBIX
¢ HUM. Wnentuduxanus pacTBOpoB YCIOBUSIX.

AJIEKTPOJIUTOB, COAEPKAIINX Yuaiuecs 101KHbI YMETh:
NH4" UICHTUPUIMPOBATh PACTBOPBI aMMHUAKa
U COJIEW aMMOHMS
39-40 | Oxcuapl a3ota u Oxkcunpl azota u docdopa, KoMmOuaupoBaHHBIN | Ydaluecs JIOJDKHBI 3HATH: (pu3mueckue
docdopa ux xapakrep. ®usudeckue u | ypox. Y XUMHYECKHE CBOMCTBA OKCUIIOB a30Ta U

XUMHUYECKHE CBOMCTBA ATUX
OKCHJOB.

docdopa.

Yyamuecs JOJOKHBI YMETB: OIIPCACIATH
xapaktep okcuaa. CocTaBisITh
YpaBHEHUS PEaKU C yJaCTUEM OKCHJIOB
azorta u (ocdopa.




41-43

A30THAsT KUCJIOTA U
€e CoJIn

A30THAsI KUCJIOTA.
q)I/ISI/I‘-ICCKI/Ie U XUMHNYCCKHUC

CBOMCTBA a30THOU KUCJIOTEIL.

A3OTHas KACIOTaA —
OKHUCIIUTEb.

du3nyecKknue U XMMHUYECKHE
CBOMCTBA HUTPATOB.

KomOnHMpOBaHHBIN
YPOK.

Yuamuecs JI0KHBI 3HaTh: XUMHUYECKHE
U (pU3HUECKre CBOMCTBA a30THOM
KHCJIOTHI U ee cosiell. KauecTBeHHas
peakuus Ha NOj3”

Yuamuecs JI0KHBI YMETh: COCTABIISTh
YpaBHEHUS peaKUUid B3aUMOACHCTBUS
pa30aBIeHHON M KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C METAJIIAMHU.
YpaBHEHHSI TEPMHYECKOTO PA3JIOKCHHUS
HUTPATOB.

44-45 | KonTpoJsbHas OO6o0menue u YPOK IpOBEPKHU U Yyammuecs NOIKHBI 3HATh: XUMUYECKHE
padora Ne 2 u ee CUCTeMAaTH3alysl 3HAaHUM 110 | OLIeHKHU 3HAHUII. CBOIICTBa COEIMHEHUH a30Ta U CEpHI;
aHaJIN3 TeMaM MOoArpymnna QJIITOPUTMBI PEILIEHUS TUIIOBBIX 3a]au.

KHCJIOpO/ia U a30Ta Yyaimecs I0KHBI YMETh: COCTaBIISITh
YPaBHEHUS PEAKLHN C y4acTHEM
COEJIMHEHUH a30Ta U CEephl; IPOU3BOIUTH
pacueTsl 10 XUMHUYECKUM ypaBHEHUSIM.
Tema 4. Yriepoa u kpemuuii 9 yacon
46 | OGmas IV rpynna rinaBHas Ypok ycBoeHuUs VYyamuecs 10TKHBI 3HATD:

XapaKTepUCTUKA noarpynna [ICXD. 3HAaHUU, YMCHUH, XapaKTEpPUCTUKY XUMHUUECKUX IIEMEHTOB

AJIEMEHTOB XapakTtepucTuka HaBBIKOB 1o ux nojioxenuto B [ICXD

MOTPYIIIBI XMUMHMUYECKOTO AJIEMEHTA 110 Yuammuecs I0JKHBI YMETh: 000011aTh U

yriepoa ero nosoxenuto B [ICXD. CUCTEMATU3UPOBATH 3HAHUS TIO
XapaKTEPUCTUKE XUMUYECKHUX JIEMEHTOB
IIaBHOM noarpynmns! [V rpynnel

47-48 | Yraepoa u KpeMHUM DNEeKTPOHHOE CTPOCHUE KomOunupoBanusiii | Yuaiuecs JIOJKHBI 3HAThH: SJIEKTPOHHOE
— XUMHUYECKHE aTOMOB yIJIepoJia u YPOK. CTPOEHHUE aTOMOB, BaJICHTHbIE

9JICMCHTBI 1
IMPOCTBIC BCIICCTBA

KpEMHHUSI, BAJICHTHbBIE
BO3MOJKHOCTH, CTEIIEHU
OKHUCIIEHUS, XapaKTep
BBICIIIUX OKCHJIOB
yriiepo/ia U KpeMHUS;
COOTBETCTBHE BBICIIAX
OKCHJIOB UX TUJPOKCHIAM.
duznueckue u
XUMHYECKHE CBOMCTBA

BO3MO’KHOCTH, CTETICHU OKHUCIICHUS,
AIIEKTPOOTPHUIATENBHOCTh. Du3nueckue
Y XUMUYECKHE CBOMCTBA. AJUTOTPOTIHS.
AncopOrusi.

Yuammuecs J0JKHBL YMETh: ONPEACTSATh
BaJICHTHBIE BO3MOXKHOCTH YIJIepoia U
KPEMHHS, BO3MOXHBIE UX CTETICHU
OKHCIICHHS; COCTABJISITh ypaBHEHUS
XMMHUYECKUX PEAKIUH C yJaCTUEM




MMPOCTBIX BEUICCTB,
00pa30BaHHBIX YIIIEPOIOM
U KPEMHHUEM.
AnnoTpomnHsie
MOAU(UKAIIIH YTIAEpOaa.

yriaepoja U KpeMHUS.

49-50 | Oxcupsl yriiepoaa u Oxkcuppl yriepoaa u KomOunupoBanusiii | Yuaiuecs J0JDKHBI 3HaTh: Du3nUeckue
KpeMHUs KpEMHUS, UX XapaKTep. YPOK. U XUMHUYECKUE CBOMCTBA OKCHUJIOB
dusnueckue u yrieposa u kpemHus. KauectBeHHas
XMUMHUYECKUE CBOMCTBA peaxkus Ha YIJeKUCibIi ras.
3THX oKcuaoB. CTpoeHue Kpucrannnueckne pemerku OKCUA0B.
MOJIEKYII. Yyaiuecs A0IKHBL YMETh: ONPEAETATh
xapaktep okcuaa. CocTaBisITh
YpaBHEHHUS peakuil C y4acCTUEM OKCHJIOB
yriaepoja U KpeMHHUSL.
51 | YronpHas kuciora u dusnueckue u KomOuHupoBanHbIli | Yuamiuecs J0JKHBI 3HATh: XUMHUYECKUE
ee coJinu XUMHUYECKUE CBOWCTBA YPOK. 1 pU3NIECKUEe CBOWCTBA YrOJIBbHOU
YrOJIbHOM KHUCIIOTHI U €€ KHUCJOTHI U ee cojiel. KauecTBeHHas
coJIeit. peakuus Ha CO3>
Yyaiuecs A0KHBI YMETh: COCTABIATh
YpaBHEHUS pEaKUUd C ydacTUEM
YTOJIBHOM KHUCIIOTBI U €€ COJIEH.
Pa3no)xeHne kapOOHATOB.
52 | IpakTHYeckas [Tony4yenue yriekucinoro VYpok npaktuyeckoil | Yyammecs no/bkHbI 3HaTh: T/b mpu
padota Ne6 rasa B JaDOpaTOPHBIX padoTHI. pabote ¢ enkumu BenecTBamu. CBOMCTBA
«ITonyuyenue ycnoBusix. KauecTBeHHas pPacTBOPOB ANEKTPOJIUTOB.

VTIIEKUCIIOTO Ta3a u
W3YYCHHE ero
CBOMCTB.
KauecTBennas
peaknus Ha CO3>»

peakuys Ha YIJIEKUCIIbIN
ra3. nentudukanus
KapOOHATOB.

Yyamuecs JOJIKHBI YMCTh.
UJEHTU(PUIMPOBATh PACTBOPHI
kapOonatoB. CoOuparh ra3o00pa3Hbie
BEIIIECTBA.




53-54 | CunukarHas CunukaTtHast KomOuHMpoBaHHbIN | Yyamuecs JOJIKHbBI 3HATh:
MIPOMBIIIIEHHOCTh MIPOMBILIIEHHOCTD. YPOK. MIPOM3BOJICTBO CcTeKIa, Ppapdopa u
[TpousBoacTBO KEpaMHKH; CTPOUTEIIbHBIX MaTepUaJIOB:
CTPOUTENBHBIX 0eToHa, MOPTIAHAIIEMEHTA
MaTepuaioB: OETOHa, Vuammecs J0KHEL YMETh: COCTaBIISITh
LIEMEHTA, JKeJIe300eToHa, XUMUYECKUE PEAKIUU, PHU TOJTYUCHUN
pacTtBopa. CTeKJIa, IleMeHTa. PemaTh pacueTHbie
Crexiio, dhapdop u 3a/1ayu Ha BBIXOJI IPOJYKTa PEaKIUU B
KepaMHuKa. % OT TeopeTuyecKr BO3MOKHOTO. Ha
COJZEpKaHUE MTPUMECEN B UCXOJHOM
CBIPbE.
Tema 5. O0mue cBolicTBa MeTAJ/LJIOB 6 4YacoB
55-56 | IlomoxxeHue IlonoxeHnue MeTalIoB B Komb6unupoBanHusbiit Vuaniuecs n0IKHBI 3HATh:
MeTaoB B [ICXD I[ICXD. OcobenHocth YPOK. XapaKTEPUCTUKY XUMHUECKHX 3JIEMEHTOB
3JEKTPOHHOTO CTPOCHUS METaJIJIOB O uX nojoxeHuro B IICX0.
ATOMOB METaJIIOB. VYuaruecs 10JDKHBI YMETh: 0000I1[aTh U
IloHsATHE METAINIMYSCKOM CHCTEMATU3MUPOBATh 3HAHUS T10
XUMHYSCKOU CBS3U. XapaKTEPUCTHKE XUMHUYECKUX DJIEMEHTOB
MeTaioB. OCOOEHHOCTh CTPOECHHUS
METaJIJIOB.
57 | ®usnueckue Merammueckas KomOuHMpoBanHbIli | Yuamuecs J0JKHBI 3HaTh: Du3znyeckue
CBOIICTBA METAJIJIOB KpUCTaJUTHYECKast YpOK. CBOICTBaMETAJIIOB. MeTamnueckas

peuieTka. @u3nUecKue
CBOMCTBA METAJIJIOB:
3IEKTPONPOBOIHOCTb,
TEIJIONPOBOIHOCTb,
KOBKOCTb, TIJIOTHOCTb.

KpUCTAJIJIMYECKAas pelIeTKa.

Yyaiuecs 10KHbBI YMETh:
XapaKTepU30BaTh GU3NYECKUE CBOMCTBA
METAJUIOB.




58-60 | Xumnueckue AKTHBHOCTb METAJIJIOB B KomOnHMpOoBaHHBIN Yyamuecs J0JKHBI 3HaTh: XapaKTEpPHbIE
CBOICTBa METAJIOB pacTBopax EKTPOJIUTOB B | YPOK. XMUMHUYECKUE CBOMCTBA METAJUIOB.
3aBUCUMOCTHU OT DNEKTPOXUMHUYECKUN Psii HAIIPsDKEHU I
PacmoJIOKEHUsI METAJIOB B MetaiioB. [lonyuenue metamios
AJIEKTPOXUMHUYECKOM PSTY AJIEKTPOJIU30M.
HapsHKEHUH. Yyaiuecs A0IKHBI YMETh: COCTABIIATh
DNEeKTPOIN3 PACIIIaBOB U YpaBHEHHUS peakuil C y4acTUEM
pPacTBOPOB BJIEKTPOIIUTOB. METaJIJIOB B 3aBUCUMOCTH OT UX
XMUMHUYECKON aKTUBHOCTH; CXEMBbI
AJIEKTPOJIN3a BOJHBIX PACTBOPOB U
pacmiaBoB JIEKTPOJIUTOB.
Tema 6. Kparkuii 0630p opraHu4ecKux coeiIMHeHNH 6 yacos
61-62 | Teopus IIpenmer oprannueckoi | BBoaHBIN ypOK. Yyamuecs 10KHBI 3HaTh: 0COOCHHOCTD
XUMHUYECKOTO xumud. Teopus Komb6unupoBanHusbiit CTPOEHHUS OPraHUYECKUX COCTUHEHU.
CTPOCHUSA XMMHUYECKOTO CTPOEHHUS | YPOK. OcnoBHbIe nosioxeHust TXC
OpraHMYECKUX OpraHMYECKUX opraHuueckux coeauHeHui. [lonstue
coenuHenuit (TXC) coenuHeHu M. A.M. U30MEpHUH.
Bbyrneposa. Yyaiuecs A0KHBI YMETh: COCTABIATh
(hOpMYyITBI H30MEPOB
63-66 | YrieBoAopoibl U X Yrnesogopoasl. Ctpoenne | KomOMHUpOBaHHBIM | Ydaliuecs JOJDKHBI 3HATH:
IIPOU3BO/IHBIE YIJIEPOJIHOIO CKEJIETA. YPOK. HOMEHKJIATYpY YIJIEBOJOPOJIOB; MOHATHE
Homenknarypa. (bYHKIIMOHATIHHOM TPYIIIIHI.
OOmu1re mpeacTaBIeHHs O Yuaiuecs A0KHbBI YMETh: pa3jinyarh
IIPOU3BOIHBIX KJIaCChI YIJIEBOJIOPOJOB U UX
YII€BOAOPOJaX U X KHCJIOPO/ICOAEp KAILUX ITPOU3BOIHBIX
bu3nvecKux u (ciupThl, KAPOOHOBBIE KUCIIOTHI, KHUPBI,
XMUMHMUYECKUX CBOMCTBAX YTJI€BO/IbI, OEJIKH)
Crnuptsl. Opranuuyeckue VMeTh npe/ICTaBIEHNUE O MOTUMEPHBIX
KHUCIIOThL. benku. JKupsl. Marepuaitax
VYrunesonsl. [lommepHsbie
MaTepHUaJIbL.
67-68 | Pe3epBHOE Bpemsi O06o0061IeHne 3HaHUH 3a Kypc XUMHH B 9 Kiacce




