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Pabouasi yueOHass mporpaMmma

no Xumuu i 11 xmacca

(HamMeHOBaHUE Y4eOHOTO TIpeMeTa/ Kypca)

OCHOBHOTr0 00111ero oopazoBanus, Ill ypoBenb 00yuenus

(YpoBeHb, CTyIIeHb 00Opa30BaHMUS )

Cpok peanuzanuu nporpaMmmbl — 1Toj

(Cpok peanuzanuu MPOrpaMMBbl)

CocTaBieHa Ha OCHOBE TPOTrpaMMbI 0011€00pa30BaTEIbHBIX YIPEIKICHUHN IO XUMUU
10-11 xmaccel, M.H. AdanacbeBa, - MockBa «IIpocBemenuey, 2017r. k yueOHUKaM
1151 0011e00pazoBarenbHbIx yupexaenuid [.E. Pynsutuca u @.I'. ®enpamana
«Xumus. 10 kimacey, «Xumus — 11 knace», Mocksa «IIpocsemienune», 2017 r B
cootBeTcTBUM ¢ DI'OC cpeanero ob1ero oopa3oBaHus

(HaMMEHOBaHUE MPOTrPaMMBbl, aBTOP)

Yuurenem ounojiorud 1 xumund CokoJioBoil AHTOHUHOU VIBAaHOBHOM

(bamMumust, UM, OTYECTBO YUUTEIISI, COCTABUBIIETO MTPOTPaAMMY)

r. [Toponatick



IHosicHUTeIbHAA 3aNIUCKA.

[Tporpamma mo xumunm s 11 kiacca pazpadborana Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO 00IIEro oOpa3oBaHUS
(nmpuka3z MunoOpuayku Poccun ot 17.12.2010 Ne 1897 «OO6 yrtBepxkaeHUU
benepaibHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBanus»). [IporpamMmma kypca xumuu 1111 8-11 knaccoB 0611e00pa3zoBaTENbHbBIX
yupexaeHui  (aBTop H.H.I'apa), = pekomenmoBanHas JlemaprameHTOM
o0pa3oBaTeNbHBIX MPOrPaMM M CTaHAAPTOB OOIMIET0 00pa3oBaHMs MUHHCTEPCTBA
obpazoBanusi P®, onyoOnukoBanHas u3narenbctBoM «lIpocsemienue» B 2008 romy
(I'apa H.H. IIporpammbl  0O0mieoOpa3oBaTenbHbIX yupexaeHuil. Xumus.- M.:
[Ipocsemenue, 2008. -56¢.).

Tabauna TeM u pacnpe/aejieHue 4acoB.

Ne Paznen KosmmuecTBo yacoB KommenTtapun

n/m npuMepHasi | paboyas

1 Baxwuelie noHATHS U 3 3 Conepxanue aBTOPCKOM
3aKOHBI XUMUHU. IPOrpaMMmbl MOJIHOCTBIO

2 [Teproanyeckuii 3aKOH U 4 4 COOTBETCTBYIOT
NepPUOINYECKast CUCTEMA TpeboBaHUAM (penepanbHOro
XUMHUYECKUX IJIEMEHTOB KOMITOHEHTA
H.N.Menneneea Ha rOCYJapCTBEHHOT'O
OCHOBE YYEHHS O cTaHaapTa OCHOBHOTO
CTPOCHUHU aToMa. o011ero oOpa3oBaHusl,

3 CrtpoeHue BeniecTBa 5 5 MIOATOMY B MPOrpamMMmy HeE

BHECEHO U3MEHEHH I

4 XUMHUUYECKUE PEaKIIUU. 6 6

5 Mertamnbl. 7 7

6 Hemerauiebr. 5 5

7 ['eHeTnueckas cBs3b 4 4
HEOPTaHUYECKUX U
OpPTraHUYECKUX
BemecTB. [IpakTukym.

Uroro 34 34

MecTo yueOHOTr0 npeaMera B yueOHOM IIaHe
Pabouas mporpamma o xumun B 11 kmacce paccuntana Ha 34 gaca B TOfl, B TOM
YHClie Ha MPOBEICHUE TPAKTUYECKUX paboT 4 yaca, KOHTPOJIBHBIX padoT 2 yaca,
nabopatopHbIX padoT 9 .




Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

Yuenuk na 6azoeom ypoene oonsxcen snamv/nonumama:

BadCHeUUe XUMUYeCKUe NoHAmMUsL. BEIIECTBO, XMMHUUYECKHUI 3JIEMEHT , aTOM,
MOJIEKYJIa, OTHOCUTEJIbHAsI aTOMHAs U MOJIEKYJIIpHAsl MAaCChl, MOH, aJJIOTPOIHSI,
M30TOIIbl, XUMUYECKAsT CBA3b, JIEKTPOOTPULIATEIIBHOCTh, BAJIECHTHOCTh, CTEICHb
OKHUCJICHHS, MOJIb, MOJISIpHAs Macca, MOJISIpPHBIM 00beM, BeIEeCTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS, PACTBOPBI, SJIEKTPOJIUT U
HE3JICKTPOJIUT, AJIEKTPOIUTHIECKAS JUCCOLMALINS, OKUCICHUE U BOCCTAHOBJICHHUE,
OKUCIIUTENIb U BOCCTAHOBUTEIIb, TEINIOBOM A(D(PEKT peakiuu, CKOPOCTh
XUMHUUYECKOMN peakinM, KaTajau3, XMMHUUYECKOE PaBHOBECHE, YIJIEPOIHBIN CKEET,
GbyHKIIMOHATBHAS TPYIINa, TOMOJIOTUSI, U30MEPUSL;

OCHOBHbIE 3AKOHbL XUMUU: COXPAHEHUS] MACChI BELIECTB, TOCTOSHCTBA COCTaBa ,
MePUOJNYECCKUIN 3aKOH;

OCHOBHblEe MeopUl XUMUU: XUMAYECKOMN CBSI3HU, DIICKTPOJIUTHUCCKON
JIUCCOIMALIMU, CTPOCHHUSI OPTaHUYECKUX COCTUHCHUN;

BadCHelulue euiecmsed U Mamepuaisl. OCHOBHBIC METAJIJIBI U CILJIaBbI; CEpHas,
COJIsIHAsI, @30THAs M YKCYCHasl KUCJIOTHI, IIEJI0YH, aMMHUAK, MUHEPaIbHbIC
ynoOpeHus, MeTaH, dTHJICH, alleTUJICH, OCH30J1, 3TaHOJI, YKUPBI, MbLJIa, TJII0K034,
caxaposa, Kpaxmal, KJeT4aTka, O€JIKH, UICKYCCTBEHHbIE 1 CUHTETUYECKHUE
BOJIOKHA, Kay4yKH, MJIaCTMACCHI.

ymemy:

HA3bl8aMb N3YUYCHHbBIC BEIIECTBA M0 «TPUBUATIBLHONY» WJIM MEXKTYHAPOTHOM
HOMEHKJIATYyPE;

onpeoensams. BAJICHTHOCTb U CTEICHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB,
TUI XUMUYECKOU CBSA3W B COCAMHEHUSX, 3apsij HOHA, XapaKTep CPe/bl B BOJAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN, OKUCIUTENIb U BOCCTAHOBUTEb,
MIPUHAJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaccaM OPTaHUYECKUX COCTUHEHUM,

Xapaxmepu3o8ams.: 3JIEMEHTHI MaJIbIX IEPUOOB IO UX MOJOKEHUIO B
MepUoANYECKON cucTeMe Xumudeckux 3neMeHToB J[.M.Menaeneena, oomue
XUMHYECKHE CBOMCTBA METAJIOB M HEMETAJUIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTaHUYECKUX COCAUHECHUH ; CTPOCHUE U XUMUYECKHUE
CBOWMCTBA M3YYEHHBIX OPraHUYECKHUX COCIMHEHHUI;

00BACHAMDb. 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS;
MPUPOY XUMUUYECKOU CBA3U ( MIOHHOM, KOBaJICHTHOM, METAJITUYECKOM ),
3aBUCHUMOCTh CKOPOCTH XUMUYECKOU PEAKIIUU U MOJIOKEHUSI XUMUYECKOTO
pPaBHOBECHUS OT PA3IMYHBIX (DAKTOPOB;

BbINOJIHAMb XUMUYECKUU IKCNEPUMEHM NO PACNO3HABAHUIO BAXKHEUIIINX
HEOPraHUYE€CKUX U OPTaHUYECKUX BEILIECTB;

npoeoouUms CaMOCTOSITEIbLHBIN MMOUCK XUMHYECKON HH(pOpMAITUH C
HCIIOJb30BAaHUEM PA3IMYHBIX UCTOYHUKOB ( HAYYHO-TIOMYJISIPHBIX U3/IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTEpHETa ), UCTIOB30BaTh
KOMIIBIOTEPHBIC TEXHOJIOTUH JIJI1 00paOOTKH U IIepeaayrl XUMHUYECKON
nH(popMaIuu U ee TPEACTaBICHUS B pa3IudYHBIX (PopMmax;

UCNONIb308AMb NPUOOPEMEHHbLE 3HAHUSL U YMEHUSL 8 NPAKMUYEeCKOU
0essmenbHOCMU U NOBCEOHEBHO HCUSHU OIS



-00BSICHEHUS XUMUYECKUX SBJICHUHN, IPOUCXOIANINX B IPUPOJIE, OBITY U HA
IPOU3BOJICTBE;

- OTIpPE/ICNICHNS BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIIICHHI B
Pa3TUYHBIX YCIOBUSAX W OIEHKH MX MOCJIEICTBUIA,

-3KOJIOTHYECKH TPAaMOTHOTO TTOBEJICHUS B OKPYKAIOIIEH Cpelie;

-OLICHKH BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYIKAIOIICH Cpe/ibl Ha
OpraHu3M YeJIOBEKa U APYTHE KUBBIC OPTaHU3MBIL;

- 6e30macHOro 0OpaIIeHUs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMM ,
71a00paTOPHBIM 00OPYIOBAHUEM ;

- PUTOTOBJICHUEM PAaCTBOPOB 3a/IaHHON KOHIICHTPAIIMH B OBITY M HA
IIPOU3BOJICTRBE;

- KPUTHYECKOH OIEHKH TOCTOBEPHOCTH XMMHYECKOW HH(POPMAIIHH,
MOCTYIIAOIICH U3 Pa3HBIX UCTOYHUKOB.

Conep:xkanue y4eOHOro mpeaMera.

Pazoen 1. Teopemuueckue 0cHogvl Xumuu.
Tema 1. Bayxcueiimue xumuueckue NOHAMUA U 3aKoHbl (3 u)

Atom. Xumunueckuii ssiemenT. M3otonsl. [IpocTeie u COKHBIE BEIIECTBA.
3aKOH COXpAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPALCHUS SHEPTUU
MpU XUMUYECKUX PEaKIUAX, 3aKOH MTOCTOSTHCTBA cocTaBa. BeliecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUSI.

Tema 2. Ilepuoouueckuii 3aKOH U NEPUOOUUECKAA CUCHEMA XUMUUECKUX
anemenmos /]. U.. Menoeneesa na ocnoge yuenus o cmpoenuu
amomoes (4 u)

ATOMHBIE OpOUTaNH, S-, p-, d- 1 f-31eKTpOoHBI. OCOOEHHOCTH pa3MEICHUS
AJICKTPOHOB IO OPOUTAJIAM B aTOMaxX MaJjbIX U OOJIBIIKX MEepruo0B. CBs3b
MEePUOANYECKOT0 3aKOHA U MIEPUOIUYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB C
Teopuen ctpoeHusi aToMoB. KOpOTKuil ¥ ITMHHBIN BapHaHTbl TaOJIULIBI
XUMHUUYECKHUX 3J1eMEHTOB. [1o0KeHne B TEPpUOANYECKON CUCTEME XUMUYECKUX
sanemeHToB [[. 1. MenneneeBa Bogopoaa, JaHTAHOUAOB, AKTUHOUJIOB U
HCKYCCTBEHHO IOJIYYEHHBIX JIEMEHTOB. BalleHTHOCTh U BaJICHTHBIE BO3MOKHOCTH
aTOMOB.

Tema 3. Cmpoenue sewgecmea (5 u)

Xumunueckas cBs3b. loHHas cBsa3b. Katnonel u annonsl. KoBanenTHas
HemnoJsipHas CBsi3b. KoBajieHTHAs OJISIpHAs CBSI3b. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHUs. MeTaundeckast CBsi3b. Booopoonas ces3b.
IIpocmpancmeennoe cmpoenue MoaeKyl HeOP2AHUYECKUX U OP2aAHUYECKUX
sewyecms. TUTIBI KPUCTAITUTMYECKUX PEIIETOK U CBOMCTBA BEIIIECTB.

[IprunHbl MHOTOOOpa3Usl BELIECTB: U30MEPUsI, TOMOJIOTHS, aJlTIOTPOIHUS,U0MONUSL.
JucnepcHbie cucteMsbl. MictruHHbIE pacTBOPHI. CITOCOOBI BBIpAXKEHUS
KOHIIEHTPAIIMX PACTBOPOB: MacCOBAs JOJIsl PACTBOPEHHOTO BELIECTBA, MOJIAPHAS
konyeumpayus. Konnouonwsle pacmeopul. 3o1u, 2enu.
Pacuemnuie 3a0auu. Berancnenne maccol (KOJIMYECTBA BEIIECTBA, 00bEMa)
MPOAYKTa PEaKLNH, €CIIU JIJIS1 €r0 MOJYYEHUS JaH PaCTBOP C ONpPEEIECHHON
MAaCCOBOM JI0JIE UCXOTHOT'O BEIIECTBA.

Tema 4. Xumuueckue peaxyuu (6 u)



Knaccudukanus XuMHUECKUX peaKlUii B HEOPTaHMUECKON U OpraHu4ecKon
XUMHH.

CKOpOCTh peakIIiy, ee 3aBUCUMOCTh OT pa3nu4HbIX pakTopoB. Karamus u

Kataiau3aTopsl. OOpaTUMOCTh peakiuii. XuMuyeckoe paBHoBecue. CMmelieHue

paBHOBecCHsI 11O JeHCTBUEM paznudHbIX (pakTopos. [Ipunmun Jle [llatense.

[Tpou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnekTpoimTHdecKas aucconuanysa. CHIIbHBIC U clladble JIeKTposuThl. Cpena
BOJIHBIX PACTBOPOB: KHCJIasA, HEUTpasibHasl, EJI0UHasA. BOOOpOoOHbIli nokazamens
(pH) pacmesopa.

Pazoen 2.Heopzanuueckasa xumus
Tema 5. Memannwt (7 u)
[TonoxeHue MeTatioB B IEPUOIUYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB

1. 1. MenneneeBa. O01ire cBOWCTBA METAIIIOB. DIEKTPOXUMUYECKUN PST

HanpspKeHu MeTtajuioB. O01Me crnocoObl MOTYYeHHs] METAJUIOB. DJIEKTPOIIN3

PacTBOPOB U pacmiiaBoB. [louamue o koppozuu memannos. Cnocoowl 3auumul om

KOppO3UU.

0O0630p METAIJIOB IJIaBHBIX MOATPYMI (A-TPYII) TEPUOTUIECKON CUCTEMBI

XUMUYECKUX IJIEMEHTOB.

00630p MeTaIoB MOOOUHBIX OATpynH (b-rpymm) nepruoanuecKkoil CuCTeMbl

XUMHUYECKUX 3JIEMEHTOB (Me/b, LIMHK, Kee30). OKCUIbI U THAPOKCUIBI METAIIIOB.

Pacuemnvie 3a0auu. PacueTsl 10 XUMHUYECKUM YPAaBHEHUSIM, CBS3aHHBIE C

MacCOBOM 10J1€i1 BBIXO/1a MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3ZMOMKHOTO.

Tema 6. Hememannwt (5 u)

0O0630p cBOMCTB HEMETAIIIOB. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
TUIIMYHBIX HeMeTauioB. OKCHUIbl HEMETANIOB U KHCIOPOCOIEP KAIINE KUCIOTHI.
Bonopoansie coegHEeHUsT HEMETAIIOB.

Ilpakmuuecxas paboma. Penienre Ka4eCTBEHHBIX U PACUETHBIX 3a/1a4.

Tema 7. I'enemuueckasn céa3b HEOPZAHUYECKUX U OP2AHUYECKUX GEULECE.
Ipakmukym (4 u)

I'eneTnueckast CBA3b HEOPraHUYECKUX U OPIrAaHUYECKUX BEILIECTB.
[IpakTHKyM: peleHre SKCIIEpUMEHTAIbHBIX 3a/1a4 110 HEOPTaHUYECKOW XUMUMU;
peuIeHre 3KCIEPUMEHTANIBHBIX 337a4 I10 OPraHUYECKON XUMHH; I0JyUYEHHUE,
coOupaHue U paclo3HaBaHUE Ta30B.
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