IosicHuTeNLHAA 3aNIUCKA

O01mas xapakTepucTHKAa y4eOHOr0 peaMeTa, Kypca

M3y4enue XMMHUM B OCHOBHOM IIKOJIE TIPU3BAHO 00ECTIEUHTh: (JOPMHUPOBAHUE OCHOB XMMHUYECKOTO
3HaHUsI — BaXHEHIIMX (haKTOB, MOHATHM, XUMUUYECKUX 3aKOHOB U TEOPUH, SI3bIKA HAYKH, a TaKXkKe
JIOCTYITHBIX yYalMMCst 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa;
pa3BUTHE YMEHUI HAOMOAATh U OOBSICHATh XUMUUYECKUE SIBJICHHS, IPOUCXOAILME B JIAOOPATOpUH, Ha
IIPOM3BOJICTBE, B IOBCEIHEBHOM JKU3HMU;

(opMupoBaHIe yMEHHUI 6e3011acCHOro 0OpalLEeH!s C BELECTBAMH, HCIIOIb3YEeMbIMU IIPH BBITIOJHEHUH
HECJIOXKHBIX XUMHYECKHX OITHITOB M B IOBCETHEBHOM YKU3HH;

BBIPAOOTKY Yy YYalllMXCsl TOHMMaHUsI OOILECTBEHHOM MOTPEOHOCTH B PA3sBUTHM XUMHH, a TaKxkKe
(dopMHpOBaHKE Y HUX OTHOMICHHWS K XWMHH KaK BO3MOXKHOM 00JacTei OymyIed MpaKTHYeCKOu
JIeSITEbHOCTH;

Pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, MX WHTEIUICKTYaIbHOE W HPABCTBEHHOE COBEPIICHCTBOBAHHE,
(opMupoBaHKE y HUX T'yMaHUCTHUYECKHX OTHOLLIEHUH U SKOJIOTMYECKH LIeJIECO00PA3HOT0o MOBEICHUS B
OBITY U TPYJOBOI ACSTEITHHOCTH.

PaGouas mporpamMMa npeaHa3HadeHa A M3Y4eHHUs XMMUU B 8 Kjlacce OCHOBHOM
obmieoOpazoBarenpHOi mKoOIBl M0 yueOHHKy O.C. 'abpuensna «Xumus. 8 kimace». Jpoda,
2017. VYyeOnuk coorBercTByeT denmepanbHOMY TOCYAapCTBEHHOMY 00pa3oBaTEIbHOMY
CTaH/apTy OCHOBHOI'O 00IIEero oOpa3oBaHMs IO XUMUU U PEATTU3YET aBTOPCKYIO MpOorpammy
O.C. T'abpuensHa. Bxomut B QenepanbHblii nepeyeHb Y4eOHMKOB, PEKOMEHJIOBAHHBIX
MunucrepcTBOM 00pa3zoBaHusi M Hayku Poccuiickoit ®enepanuu K HCIOIB30BaHUIO B
o0pa3oBaTeIbHOM Ipolecce B 0011e00pa30BaTENbHBIX YUPEXKICHUIX, YUeOHUK UMeeT rpud
«PexomenioBano MuHucTepcTBOM 00pazoBaHus U Hayku Poccuiickoil denepanum.

MecTto y4eOHOro nmpeamera B yueOHOM IJIaHe

Cornacio ®enepanbHoMy 0Oa3suCHOMY YydyeOHOMY IUIaHy JaHHas pabodas Mporpamma

npeaycMaTpuBaeT OpraHu3alrio mporecca o0ydeHust B 00beme 68 yacoB (2 waca B HEIETIO).
[TporpamMa HampaBieHa Ha (OpPMHpPOBAHHE Y4EOHO-YNPABICHYECKHMX YMEHUH M HAaBBIKOB,
y4eOHO-KOMMYHUKATUBHBIX, Y4e€OHO-MH()OPMAIMOHHBIX YMEHHH W HAaBBIKOB, pa3BUTHE
JOTMYECKOTO  MBIIUIEHUS  HAa  OCHOBE  (OPMHpOBAHHS  YMEHHH  CpaBHUBATh,
KJaccuuImpoBarh, 000011aTh, 1€TaTh BEIBOBI, aHATU3UPOBAThH, COTIOCTABIIATD.
[TporpammMa mocTpoeHa ¢ y4eTOM peau3allii MEXIPEeIMETHBIX CBsA3eH ¢ KypcoM (Gu3uKu 7
KJiacca, TJe U3Y9alTCsl OCHOBHBIE CBEJICHHSI O CTPOCHUH MOJIEKYN U aTOMOB, U OMOJIOTHH 6—
9 kmaccoB, rje Jaercss 3HAKOMCTBO C XMMHYECKOH OpraHu3anueil KJIeTKH U TpolieccamMu
oOMeHa BEIECTB.

3HaYUTEIbHOE MECTO B COJEPKAHUU Kypca OTBOAMTCS XUMHUECKOMY dKcIepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTH ()OPMHUPOBATH y YUAIIUXCSI CIICIIHATBHBIE TPEIMETHBIC YMEHUS:

—  paboTaTh C BEIIECTBAMU;

—  BBINOJIHATH MPOCTHIE XUMUYECKUE OTBITHL;

— YYUT UIKOJHHUKOB O€30MacHOMY W DJKOJOTHUYECKH TPAMOTHOMY OOpaIIeHUIO0 C

BEIIECTBAMH B OBITY ¥ Ha IPOM3BOJICTBE.

LleHHOCTHBIE OPMEHTHPHI COIePKAHNS Y4eOHOr0 MpeaMeTa, Kypca

LleHHOCTHBIE OPUEHTHPHI Kypca XMMHUHU B OCHOBHOMH ILIKOJIE ONPENENISIOTCA CHen(pUKOi
XUMUHU Kak HayKu. [IoHATHE «IIEHHOCTHUY BKJIIOYAET €IUHCTBO OOBEKTUBHOIO (CaM 0OBEKT) U
CyOBEKTUBHOTO (OTHOIICHHE CYOBEKTa K OOBEKTY), MOITOMY B KAadyeCTBE IIEHHOCTHBIX
OpPUEHTUPOB XUMHUYECKOT0 00pa30BaHUs BHICTYNAIOT OOBEKTHI, H3y4yaeMble B Kypce XUMUHU, K
KOTOpoMy y oOyuaromuxcst GopMupyercs IIeHHOCTHOE oTHomieHue. [Ipu 3TomM Bemyuryro



pOJIb UTparoT MO3HaBaTENbHBbIE IIEHHOCTH, TaK KaK JaHHBIA y4eOHbIl MpeaMeT BXOIUT B
Ipylniy TIpeAMETOB I103HABATEIBHOIO IMKJA, IJIaBHAsl 1I€JIb KOTOPBIX 3aKIIOYaeTcs B
W3Y4YEHUU IPUPOIBL.

OcCHOBY IO3HaBaTEJIbHBIX LIEHHOCTEH COCTABIIAIOT HAay4yHbI€ 3HAHUS, HAyYHbIE METObI
MO3HAHMS, a IIEHHOCTHBIE OpHUEHTaluu, (opMupyeMble y OOydYalOIIUXCS B IpoOLEcce
W3Y4YEHUS] XUMUU, TIPOSBIIIOTCS:

— B IPU3HAHWU LEHHOCTH HAyYHOIO 3HAHUS, €ro IPaKTUYECKOH 3HAYUMOCTH,

JIOCTOBEPHOCTH;
— B IIEHHOCTH XMMHUYECKHX METO/0B MCCIICIOBAHUS KUBOU U HEKUBOU MIPUPOJIBL;
— B IOHHMMaHUU CJIOXHOCTU WU INPOTHUBOPEUMBOCTH CaMOI0 Ipoliecca IMO3HAHMS Kak
W3BEYHOIO CTPEMJICHUS K UCTHHE.
B kadyectBe OOBEKTOB IIEHHOCTEH Tpyda W ObITa BBICTYNAIOT TBOpUYECKAas CO3UIATEIbHAs
JEeSTENIbHOCTh, 3[0OPOBBIA 00pa3 KH3HU, a LIEHHOCTHHIE OPUEHTALMU COJAEPKAHMS Kypca
XUMHH MOTYT pacCMaTpUBaThCs Kak (OPMHPOBAHUE:
YBaKUTEIBbHOTO OTHOLIEHUS K CO3UIaTEIbHOM, TBOPYECKOH AESITEIbHOCTH;
NOHMMAaHUS HE0OXOIMMOCTHU 3/I0pPOBOT0 00pa3a XKU3HU;
— moTpeOHOCTH B OE€3yCIOBHOM BBIIIOJHEHHH MpPaBWI OE€30MacCHOTO HWCIOJIb30BAHUS
BEILIECTB B [IOBCETHEBHOM KU3HU;

— CO3HATENBHOTO BbIOOpa Oyaylieil mpodeccuoHANbHON AESITETbHOCTH.

Kypc xumun o6nagaer BO3MOXKHOCTAMU JUIsl (POPMHUPOBAHUSI KOMMYHHUKATUBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBISIIOT NPOIECC OOILIEHUs, TpaMOTHas pedb, a I[IEHHOCTHbBIE
OpUEHTAIMK HaIlPaBJICHbl HA BOCIUTAHUE Y YUaIUXCSI:

— MPaBUWJIBHOI'O UCIOJIb30BaHUS XUMUYECKON TEPMUHOIOIMH U CUMBOJIUKH;

— MOTPEeOHOCTH BECTH JUAJIOT, BBICAYIIMBATH MHEHHE OIIOHEHTAa, Y4YacTBOBaTh B

TUCKYCCUU;

— CIIOCOOHOCTH OTKPBITO BBIpaXKaTh W apTyMEHTUPOBAHO OTCTaMBaTh CBOK TOYKY

3peHusl.

Ienn u3ydyenus: yaeOHOro Kypca xumum B 8 Kiacce:

— OCBOCHME B@KHEHIIMX 3HAHUH 00 OCHOBHBIX IOHATUSX M 3aKOHAaX XHMHH,
XUMHUYECKON CUMBOJINKE;

— OBJIaJICHUE YMEHUSIMM HaONI0AaTh XWMHUYECKHE SIBJICHMS, MPOBOJUTh XUMHMUYECKUN
HKCIEPUMEHT, MPOU3BOAUTH pacueThl Ha OCHOBE XUMHUECKUX (POpMYJ BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

— Pa3BUTHUC TII03HABATCIBHBIX HWHTCPECOB MW HHTCIIICKTYAJIIbHBIX CIIOCOOHOCTEH B

mpolecce  MPOBEACHUS  XUMHYECKOTO  DKCIEPUMEHTa,  CaMOCTOSITEIHLHOTO
HpI/IO6p €TCHUSA 3HaHUU B COOTBETCTBUU C BO3HUKAKOIITUMU JKN3HCHHBIMU
MOTPEOHOCTAMU;

— BOCIIUTaHHE OTHOIICHUS K XUMHH KaK K OJJHOMY M3 ()YHIaMEHTAJIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U JIEMEHTY 00IIEeYeT0BEUSCKON KYIbTYPHI;

— TpPUMEHCHHME TIOJIYYCHHBIX 3HAHMA W YMEHUH Juis O€30IacHOTO HCIOJIb30BAHUS
BCIIECTB U MAaTCpHAJIOB B 6BITy, CEIILCKOM XO3SHCTBE U Ha IMPOU3BOJACTBC, PCIICHUA
NPaKTUYECKUX 3a7ad B TIOBCEJHECBHON JKWU3HU, MPEIYNPEKJACHUS SBJICHUM,
HAHOCSIIMX BPE[l 3/I0POBBIO YEIOBEKA U OKPYXKaroIei cpejie.

3agaum y4eOHOro Kypca:

— (GopMHUpOBaHME Yy y4YaIIMXCsSl 3HAHUH OCHOB HAYKH — BAXXHEWIIMX (DaKTOB, MOHATHIH,
3aKOHOB M TEOPUH, XMMHYECKOTO S3bIKa, TOCTYIHBIX OOOOIIEHWA W TOHATHH O
IPUHLIAIIAX XUMUYECKOTO ITPOU3BOJICTBA;

— pa3BUTHE yMEHHUH paboTaTh C BEIIECTBAMH, BBINOJHATH HECIOXKHbIE XHMHYECKUE
ONBITHI, COONIOATh IpaBMJAa TEXHUKM O€30IaCHOCTH, TIPAMOTHO IPHUMEHSAThH
XMMHUYECKHE 3HaHUS B OOLICHUU C IPUPOJION;



PacKphITHE POJIM XUMHUH B PEIICHUH ITI00aIbHBIX IPOOJIeM YeTI0BEYeCTBa;

pa3sBUTHE JIMYHOCTH oOOydYaroImuxcs, (OPMHUPOBAaHUE Yy HHUX T'yMAaHUCTHUYECKUX
OTHOILIEHUIA M HKOJIOTHYECKH IeJIeCO00pa3HOTr0 MOBEACHHUS B OBITY W B TPYAOBOU
JESATEIIBHOCTH.

JINYHOCTHBIMH pe3yJIbTaTAMH H3Y4YEHMs INpeaMeTa «XHUMHUsS» B 8 Kiacce SBISAIOTCA
CJIEAYIOLINE YMEHUS:

OCO3HaBaTh EJIMHCTBO U LEJIOCTHOCTh OKPYXKAIOLIEro MHPAa, BO3MOKHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKHU;

MIOCTENICHHO BBICTPAaNBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABATh
MOTPEOHOCT, U TOTOBHOCTH K CamMO00pa3oBaHUIO, B TOM YHCIE U B paMKax
CaMOCTOSATENIbHON JEATEIbHOCTH BHE IIKOJIBI;

OLCHUBATH JXU3HCHHBIC CUTyallUKM C TOYKH 3PCHHUA 6e3OHaCHOFO 06pa3a KHU3HU HU
COXPaHEHUS 3/I0POBBS;

OLICHHUBATh HKOJIOTMYECKUN PUCK B3aUMOOTHOIIICHUH YelI0BeKa U MPUPOIbI.
(bopMHUPOBAaTh SKOJIOTHYECKOE MBIIIJICHHE: YMEHHE OLIEHUBATh CBOIO JESATEIBHOCTDh U
MOCTYIKHU IPYTHX JIOJEH C TOUKU 3pEHUSI COXPAHEHUS OKPYKAIOIIEH Cpe/bl - rapaHTa
YKU3HH U OJIarornorydus JIroei Ha 3emIie.

MeTanpeaMeTHBIMM pe3yiIbTaTaMH MU3y4eHUs Kypca «XUMHs» ABIsAeTCs (OPMHUPOBAHUE
YHHMBEpCalIbHbIX YueOHbIX Aeiictuii (Y'Y ]).

Perynarusnsie YV /I

CaMOCTOSITENILHO OOHApPYKUBaTh U (OPMYIHPOBATH YUEOHYIO MTPOOIEMY, ONPEICIIATh
1IeTTb y4eOHOU 1eITeNTbHOCTH;

BBIIBUTATh BEPCUU PEIICHUS MPOOIEMBbI, 0CO3HABATh KOHCUHBIN PE3yJIbTaT, BRIOMPATH
U3 MPEATIOKEHHBIX M UCKATh CAMOCTOSITENIBHO CPECTBA TOCTHXKEHUS 1IEIIH;
COCTaBJIATh (MHAUBUYaJIbHO WM B TPYIIIE) IUIaH PEIICHUS MPOOIEMBI;

paboTtas mo mIaHy, CBEpATh CBOM JCHCTBHUS C WENbIO U, NPU HEOOXOAUMOCTH,
HCIIPABIIATH OIIUOKU CaMOCTOSITEITHLHO;

B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSITEIILHO BRIPAOOTaHHBIC KPUTEPHUU
OLIEHKHU.

ITo3naBarensubie YV /:

aHaJIM3UPOBaTh, CPAaBHUBAThH, KiIaccU(UUUPOBATh M 0000mIaTh (aKThl U SIBICHUS,
BBISIBJIATH UX IPUUMHHO-CIIEICTBEHHBIE CBSA3H.

OCYILIECTBIATh CPAaBHEHUE, KJIACCH(PHUKAIINIO, CAMOCTOSTEIbHO BbIOMpPAsi OCHOBAHUS U
KPUTEPUH I YKA3aHHBIX JOTMYECKUX OIEpalyii;

CTPOMTH JIOTMYECKOE PpACCYKICHHE, BKIIOUAIOUIEE YCTAHOBJIEHHE IPUYMHHO-
CJIEICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTHYECKHE MOJENIU C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BbeKTa.

COCTABIISATh TE€3HCHI, PA3JINYHbIE BU/bI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
npeoOpa3oBbIBaTh HH(POPMALIMIO U3 OJJHOTO BUJA B IPYroi (Tabiauily B TEKCT U IIp.).
YMETh OMNpPENEITh BO3MOXKHbIE MCTOYHHKH HEOOXOIUMBIX CBEIEHHH, NMPOU3BOAUTH
MOMCK MH(POpPMAIUH, aHATU3UPOBATh U OLIEHUBAThH €€ TOCTOBEPHOCTD.

KommynukaTtusHele YV /1:

CaMOCTOSITENIbHO OpPraHM30BBIBATh YUeOHOE B3aUMOJCHCTBUE B rpymre (ONmpenaensiTh
oO1ue 1enu, pacrpeneNniaTh PoJid, 10TOBapUBATHCA APYT C APYTOM U T.1.).



IIpenmMeTHBIMH pe3yJIbTATAMH U3YUYEHMS IPEAMETA SBISAIOTCA CIEAYIOLINE YMEHUS:

1) oco3HaHuE POJIH BEIICCTB:
— ONPENENsATh POJIb PA3TUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;
— OOBSICHATH POJIb BEHIECTB B UX KPYrOBOPOTE.
2) pacCMOTpPEHHE XUMHUYECKHUX MTPOIIECCOB:
— MPUBOAUTH MPUMEPHI XUMHUUECKUX TPOIIECCOB B IPUPOJIE;
— HaxOJUTh 4YepThl, CBUAETEIbCTBYIOIIME 00 OOMIMX MPU3HAKAX XUMHUYECKHX
MPOLIECCOB U UX PA3THUUSIX.

3) ucnosbp30BaHUE XUMHUYCCKUX 3HAHHI B OBITY:

— O0OBACHATH 3HAYCHUE BEILIECTB B )KM3HU U XO3SHCTBE YEIOBEKA.

4) 0OBSCHATH MUP C TOYKH 3PCHHS XUMHH:

— TEepPeYHCIATh OTIUYUTEIbHbIE CBOMCTBA XUMHUYECKHX BEIIECTB;
— pa3nnyaTh OCHOBHBIE XUMUYECKHUE MPOIIECCHI;

— ONpeneNsTh OCHOBHbBIE KIaCChl HEOPTaHUYECKHUX BEIIECTB;

— TOHUMAaTh CMbICII XUMHYECKUX TEPMUHOB.

5) oBjiaJicHHEe OCHOBAMH METOIOB IIO3HAHUS, XapaKTEPHBIX JIJISl €CTCCTBEHHBIX HAYK:

— XapakTepu3oBaTh METOAbl XMMHYECKOM Hayku (HaOJIOJeHUEe, CpaBHEHHE,
HKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU MPUPO/IBI;

— MPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBICHATH UX PE3YJIbTATHL.

6) yMeHHe OICHUBATh MOBEJICHHE YEIOBEKA C TOUKH 3PEHUS XUMHUUYECKON 0E30MacHOCTH

110 OTHOIIEHUIO K YEJIOBEKY U IPUPOJIC:

— HCMOJIb30BaTh 3HAHMSI XUMHH TPU COOJIIOACHUHN MPABUII MCIOIB30BaHUS OBITOBBIX
XUMHUYECKUX TPEeraparos;

— pasnuyath OMacHbIe U OE30TMacHbIE BEIIECTRA.

PaGouass mnporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO TMOAXO0Aa. ITO
JIOCTUTAETCS. MyTEM BBIWICHEHHS JUIAKTUYECKOM €IMHHUIIBI — XUMHYECKOrO 3JIEMEHTa - U
JNaTbHEHIIIEM YCIO)KHEHUU U PACIIUPEHUU €. 3/IeCh TAaKOBBIMH BBICTYMAIOT (HOPMBI
CyllecTBOBaHMsS (CBOOOJIHBIE aTOMBI, TMPOCThIE M CIIOXKHBIE BellecTBa). B mporpamme
YYUTBIBACTCS pean3alus MEeKIIPEAMETHBIX CBs3el ¢ KypcoMm ¢u3uku (7 Kiacc) u OMOJIOTHH
(6-7 xmaccel), TOe JaeTcs 3HAKOMCTBO C CTPOCHHEM aToMa, XHMHUYECKOH OpraHu3aiuei
KJIETKH | MpoIieccaMu oOMeHa BEIIECTB.

OcHoBHOM (hopMO# OpraHu3zanuu y4eOHOro TMpollecca SBISETCS KIACCHO-ypOUHas
cucteMa. B kadecTBe MOMOMHUTENBHBIX (OPM OpraHM3alid 00pa30BATEILHOIO MpoIecca
UCIIONIB3YETCSl CHUCTEMA KOHCYJBTALIMOHHOM TOJACPKKH, WHIAUBUIYAIbHBIX 3aHSATHUH,
CaMOCTOSTENIbHAsT padoTa yYalIuXCs C HMCIOJIB30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJIOTHM.

[Ipeobnamaromeit popMoit  KOHTPOJS BBICTYNAIOT MUCHMEHHBIH (CaMOCTOSITEbHBIE U
KOHTPOJIbHBIE padOThI) U YCTHBIN ompoc (cobeceoBaHme).

HOpMaTl/lBHI)Ie NMPpaBOBbLIC JOKYMEHTbBI

1. ®enpepanpubiii 3akoH oT 29.12.2012 . Ne273-®3 «O6 obpazoBanuu B Poccwuiickoit
®denepanuny (C KBMEHEHUSIMH U JIOTTOJTHEHUSIMH ).

2. DepepanbHBIA TOCYIApCTBEHHBIM OOPAa30BAaTENbHBI CTAaHAAPT OCHOBHOTO OOIIETO
obpasoBanwus (yrB. [Ipukazom MOuH P®D Ne1987 ot 17.12.2010 1)

3. Ipuxaz MOuH P® ot 05.03.2004 1. Ne1089 (pexn. ot 19.10.2009 r.) «O0 yTBepkaeHUU
denepaabHOro KOMIIOHEHTA TOCYNapCTBEHHBIX 00pa30BATEIbHBIX CTAHIAPTOB HAYaJIHHOTO
00111eT0, OCHOBHOTO OOIIETO U CpeAHero (TIOTHOTr0)00IIero 00pa3oBaHUs»



CeeneHus o nporpamme

Pabouyas mporpamma pa3paborana Ha ocHoBe mnporpammel O.C. T'abGpuensina,
cooTBeTCTBYIOLIEH @DenepanibHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHJapTa oOIlero
oOpa3oBaHMsi W JONYyIIeHHOH MuHHCTEpCTBOM 00pa3oBaHusi W Hayku Poccuiickoii
Oenepanun. (Iabpuenssn O.C.  Ilporpamma kypca xumumm s 8-11  kimaccoB
obmieobpazoBarenbHbix yupexaenuit /O.C. [abpuensH. — 2-e usn.,crepeoruni— M.: [Ipoda,
2015 ropm).

JlanHast mporpaMma KOHKPETH3HPYET COAEp)KaHUE CcTaHaapTa, HaéT pacrpenesieHue
yueOHBIX YacoB IO paszjesiaM Kypca, IMOCIIEeOBATeNbHOCTh H3YyYEHHUS TEM U DPa3/elioB C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4e0HOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH ywamuxcsa. B mporpamme omnpenenéH nepedyeHb JAEMOHCTpPALUH,
7a00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATHH M pacu€THBIX 3aaad. [locienoBarenbHOCTD
W3YYEHUS  PAa3IMYHBIX  Pa3[elioB  COOTBETCTBYET  HOPMATHUBHBIM  JOKYMEHTaM,
pErIaMEeHTHPYIOIUM  COAEp)KaHWEe o0pa3oBaHMA 10 H3y4aeMoW JucuuiuiiHe. Bechb
TEOPETUUECKHI MaTepHual Kypca XMMUU N1 OCHOBHOM IIKOJIBI PacCMaTpPHUBAETCS HA MEPBOM
rogy oOydYeHHs, YTO TIO3BOJIIET ydalmuMcs Oojee OCO3HAaHHO M TJIYOOKO H3YyYUTh
dakTHyecKuil MaTepuanl — XUMHIO JIEMEHTOB U UX COeIUHEHUH.

Nudopmanus o koinyecTse yueOHbIX YaCOB

PabGouast mporpamma paccunTaHa Ha 68 4acoB, 2 Yaca B HEICNIO M pEaln3yercss Ha
6a3oBoM ypoBHe. KOHTpOnBHBIX paboT - 4 , mpakTHdeckux padort — 9.

®opMbl OpraHu3anuu 00pa3oBaTeJbLHOIO Mpouecca
NuauBuayaibHas, napHas, IpyNIoBas, UHTEPaKTHBHAsL.
Metoabl 00yueHus:

1. [Ilo ucTouHuKy 3HAHUH: CIOBECHBIC, HATJISAIHBIE, TPAKTUYECCKHUE;

2. Tlo ypoBHIO TO3HaBaTEeNbHON AKTUBHOCTU: MPOOJIEMHBIN, YaCTHYHO-TIOMCKOBBIH,
00BSACHUTEIIbHO-UJLTFOCTPATUBHBIN;

3. Ilo npuHUIMNY pacuieHEeHUs WM COSAUHEHMs] 3HAHUM: aHAIUTUYECKHi,
CUHTETUYECKUN, CPABHUTEIBHBIN, 0000IAI0NINN, KITACCU(DUKAITMOHHBIH.

TexHoJsiorun o0yuenust

Hannas pabouass mporpamMma MOXKET OBITh peajn30BaHa TMPU HCIOJIb30BAHUHU
TPAJUIIMOHHON TEXHOJOTUU OOYYEeHHsS, a TakKe OJJIEMEHTOB JIPYTUX COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH, TEpPeaoBBIX (OPM M METONOB OOyYEHHs, TaKUX Kak
MpoOJIEeMHBI MeETOJ, pa3BHUBamoIlee OOy4YeHHE, KOMIBIOTEPHBIE TEXHOJIOTHH, TECTOBBIN
KOHTPOJIb 3HAHWKM W JIp. B 3aBUCUMOCTH OT CKJIIOHHOCTEH, MOTPEOHOCTEH, BO3MOXKHOCTEH U
CIIOCOOHOCTEH KakJ10r0o KOHKPETHOTO Kjlacca B Mapasuiesy.

Mexanu3mbl GOopMHPOBaHHUS KJIIOYEBbIX KOMIIETEHIUIH 00y4al0uXxcs

PabGouast mporpamma mnpemycmaTpuBaeT (HOPMHUPOBAHHE Yy YYAIMIUXCA OOIICYyIeOHBIX
YMEHHI U HABBIKOB, YHUBEPCAIBHBIX CITIOCOOOB ACSITEIFHOCTH M KIFOYEBBIX KOMITETEHIHI. B
STOM HaIpaBJIEHUU MPUOPUTETAMH SIBISIOTCS: MCIIONb30BAHKUE I MTO3HAHUS OKPY’KAIOIIETro
MHUpa pa3IUYHBIX METOJIOB (HAOIIOACHUS, U3MEPEHHUS, OMBITHI, SKCIIEPUMEHT); MPOBEICHUE
NPAKTUYECKUX U JIAOOpaTOpHBIX pPAOOT, HECIOKHBIX HSKCIEPUMEHTOB M OMNHMCAHHUE WX
pEe3yNbTaTOB; UCIOJb30BAaHUE JJIsl PEIICHUsS MO3HABATENbHBIX 33]1a4 PA3IMYHBIX UCTOUHUKOB



uH(popMannu; coONI0AEHHEe HOPM U TMPaBUJl TMOBEACHUS B XUMHUYECKUX JaOOpaTtopusx, B
OKpY’Kalollen cpezie, a Takxke MPaBuiI 30pOBOro o0pasa KU3HU.

Buabi u popMbl KOHTPOJISE

Jyist OTIeHKH y4eOHBIX TOCTHKEHHUHN 00YJarOIIUXCsl UCTIOIB3YETCS:
— TEKYIIU KOHTPOJIb B BU/IE IPOBEPOUHBIX pabOT U TECTOB;
— TEeMaTU4YECKUN KOHTPOJIb B BUJIE KOHTPOJBHBIX padoT;
— UTOIOBBIM KOHTPOJIb B BUJIE KOHTPOJIbHOM pabOThI U TeCTA.

DOpMBI KOHTPOJISA:
— (poHTaNBHBII OMpOC;
— HUHIUMBHIYyaJIbHas paboTa y JOCKH;
— HHIUBHIYyaJbHas paboTa MO KapTOYKaM;
— nmuddepeHIpoBaHHAs CAaMOCTOsTeNbHAs padoTa;
— muddepeHnrpoBaHHas MPOBEpPOYHas padoT;
— XUMHUYECKUU AUKTAHT, TECTOBBIA KOHTPOJIb;
— TpakTHuecKue padoThl;
— KOHTPOJIbHBIE pAOOTHI.

HJIaHI/IpyeMbIﬁ YPOB€HLb MOATOTOBKH BBINIYCKHUKOB HaA KOHEII yqeﬁﬂoro roaga

B cootBercTBUM ¢ TpeOOBaHHUSIMHU, YCTAHOBJICHHBIMHU (eIepalIbHBIMU TOCY1apCTBEHHBIMU
CTaHJapTaMH, 00pa30BaTEIFHON MPOTPaMMON 00pa30BaTEIBLHOTO YUPEKICHHSL.
Pe3ynbTathl 00y4eHHs mpencTaBicHbl B TpeOOBaHMSIX K YPOBHIO TOATOTOBKH M 3a/IalOT
CUCTEMY UTOTOBBIX Pe3yJbTATOB O0yUEHUS, KOTOPBIX JOJDKHBI JIOCTUTATh BCE yYalTuecs. ITH
TpeOOBaHUSI CTPYKTYPUPOBAHBI MO TPEM KOMIIOHCHTAM: «3HAMb/NOHUMAMbY, <YMEMmbY,
«UCROIB306aMb NPUOOPEMEHHbIe 3HAHUA U YMEHUA 8 NPAKMUYECKOU OeAmenabHOCmU U
noeceonesHoll dcusnuy. [Ipr 3TOM MOCIIEHNAE JBa KOMIIOHEHTA MPEICTABICHbI OTACIBHO O
KaXJIOMY M3 pa3JIeliOB, COJICPKAHMUS.

Nudopmanus o0 ncnoibyemMoM yueOHHKe

O6yuenune Benércs no yueoHuky O.C.I'abpuensia «Xumus 8 Kiaccy, KOTOPBIA COCTABISET
SAMHYIO JTUHHUIO YIeOHHKOB, COOTBETCTBYET (heiepaTbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO
o0pa3oBaTeNnbHOTO cTaHAapTa 0a30BOrO YpPOBHS U pEaTu3yeT aBTOPCKYIO Mporpammy
0O.C.I'abpuensiHa.

Xumus. 8 knacc: yaeOHuK 1 oOiieo0pasoBarenbHbIX yupexaenuit/ O.C. ['abpuensn. —
4-¢ w3j., crepeotut. — M.: JIpoda, 2015. — 287, [1] c.: ni.

Copnepxxanue padoueil mnporpaMMbl Kypca xumMnu 8 Kiacca

Beenenne. [lepBonayajibHble XuMuueckue noHsaTus (6 wacos)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALIECHUSIX.

[ToHsATHE O XMMHMYECKOM 3JIEMEHTE M (pOpPMax €ro CyIIeCTBOBAHUS: CBOOOJHBIX aToMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYME XUMHUYECKUX PEeaKUUil OT GU3NYEeCKUX siBIeHUN. Ponb
XUMUU B KU3HM YeJIOBeKa. XeMopunus u xemopoOus.

Kpartkue cBeipeHuss U3 UCTOPUM BO3HUKHOBEHUS W pa3BUTUs xumuu. llepuosn amxumuu.
[Tonsitue o ¢unocodpckom kamue. Xumus B XVI B. PasButue xumuu Ha Pycu. Poip



OTEUYECTBCHHBIX YUEHBIX B CTAHOBJICHUU XMMHYECKOW Hayku — padboTel M. B. JlomoHOCOBa,
A. M. byrneposa, [I. 1. Menzaeneesa.

XVMMHYECKasi CHMBOJMKA. 3HAKM XMMHMYECKHX DJJIEMEHTOB M IPOUCXOXKICHHE UX
Ha3BaHUH. Xumudeckue Gopmynbl. MHnekcs u kodgummenTsl. OTHOCUTEIbHBIE ATOMHAS U
MOJIEKYyJIsipHasi Maccbl. PacueT MaccoBOW JOJIM XHMMHYECKOIO »3JIeMEeHTa 1o (opmyie
BELIECTBA.

[lepuognueckas cucrtema xumudeckux snemeHtoB J[. M. MenneneeBa, ee cTpykrypa:
MaJible ¥ OOJIbIINE TEePHOMABI, TPYIIIBI U MOATPYIIH (TIaBHas U mobounas). [lepuonuueckas
cucTeMa Kak CIIpaBOYHOE MOCOOME Ui OIYYECHUs CBEICHUH 0 XUMHUECKUX HJIEMEHTaX.

PacuetrHble 3anaun.

1. HaxoxneHue OTHOCUTENbHON MOJIEKYJISPHON Macchl BEIECTBA IO €0 XUMHYECKOM

dbopmyre.

2. BpluncieHre MacCOBOM JOIM XMMHUYECKOI0 3JIEMEHTA B BELIECTBE IO €ro (Gpopmylie.

VYyamuecs: J0KHBI 3HATh . ONPEIEICHUE BAKHEHIINX NOHITUN KaK, IPOCTHIE U CII0KHbBIE
BEUIECTBA, XUMHUYECKUI DJIEMEHT, aTOM, MOJEKYJa. pPa3jinyaTh IOHATUS «BELIECTBO» U
«TE€JI0», «IIPOCTOE BELIECTBO» U «XUMHUYECKMH »3yieMeHT». OrnpeneneHue XUMHYECKON
dopmynbl BemiecTBa, (OPMYJIMPOBKY 3aKOHa IIOCTOSIHCTBA cOCTaBa. 3HAKM IHepBbIX 20
XUMHYECKHX 3JIeMeHTOB. [IoHMMaTh 1 3amnchIBaTh XUMUYECKUe popMyIibl BemecTs. [IpaBua
TEeXHUKU 0€30IIaCHOCTH IPU paboTe B XUMUUYECKON J1abopaTopuu.

YMeTh: OTIMYATh XMMUYECKHE pPEaKIUU OT (QU3MUecKuX sBiIeHWH. lcmonp3oBaTh
npuoOpeTéHHbIe 3HaHMs Ul 0e30MacHOro oOpalleHHs C BEleCTBAMM W MaTepHajaMH,
HKOJIOTMYECKU TPAMOTHOTI'0 TIOBEJICHUS B OKPY>KAIOIIEH Cpeie, OLEHKU BIUSHUS XUMUUECKOTO
3arps3HEHUS OKpYXKarolled cpeAsl Ha OpraHu3M 4enoseka. Onpenenars INOJ0KEHUE
XuMHYeckoro aneMmeHta B Ilepumoauyeckoil cucreme. Ha3bplBaThb XHWMHUYECKHE 3JIEMEHTHI.
OnpenensaTb COCTaB BEIIECTB MO XMUMHYECKOW (opMmyle, NMPUHAUIEKHOCTh K MPOCTHIM U
CJIOKHBIM BeIleCTBaM. BBIYMCIATH MaccoBYyIO JOJI0 XUMHUYECKOrO 3JE€MEHTa Mo (Qopmyie
COEIMHEHMUS.

Tema 1. Atombl xumMuueckux dj1emMeHToB (10 uacos)

ATombl Kak ¢opMa CYIIECTBOBAHHS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHS O
CTPOCHMH aTOMOB. JlOKa3aTenbCTBA CIIONKHOCTH CTpoeHHs atoMoB. OmnbiTel Pesepdopna.
[1naneTapHast MOJIeIb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX sIep: TPOTOHBI M HEUTpoHBI. OTHOCHUTENIBHAS aTOMHAas Macca.
B3auMoCBA3b MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAas Macca». MI3meHeHue
qrclia IPOTOHOB B sJipe aroMa — 00pa3oBaHME HOBBIX XMMHUYECKUX JJIEMEHTOB. M3MeHeHue
yucjaa HEWTPOHOB B sipe aromMa — oOpa3oBaHue u30TomoB. COBpEeMEHHOE OmpenelieHne
MOHATUS «XUMUYECKUM 3ieMeHT». WM30Tombl Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XUMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHUE IIEKTPOHHBIX 000JI0YEK aTOMOB XHMHUYECKUX dieMeHTOB Ne 1-20
nepuoauueckoil cucremsl . . MenneneeBa. [IoHsTHE O 3aBEPIIEHHOM M HE3aBEPLICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuueckux siemeHToB . M. MenneneeBa u crpoeHue
aTOMOB: (PU3MYECKUN CMBICT TIOPSAIKOBOTO HOMEpa d3JIEMEHTa, HOMepa TPYIIbI, HOMEpa
nepuoja.

W3meHenne yncna 3JIeKTPOHOB HA BHEITHEM JJICKTPOHHOM YPOBHE aToMa XHMHYECKOTO
aJIeMEHTa — O0pa30BaHKE MOJOKUTENBHBIX U OTPUIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aToMaMy  METAUIOB W HeMeTauioB. IIpuumMHBI U3MEHEHUs  METAUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB B EPHOJAX U TPYIINAX.

O6pa3oBanue OuHapHBIX coenuHeHUi. [loHsTre 00 MOHHOU cBsi3u. CxeMbl 00pa3OBaHUS
MOHHOM CBSI3H.



B3anMopeiicTBHe aTOMOB XHUMHYECKHX JJIEMEHTOB-HEMETANIOB MEXIy CO00M —
o0pa3oBaHME JBYXaTOMHBIX MOJIEKYJ TpPOCThIX BemiecTB. KoBajieHTHass HenosipHas
XUMHUYECKasl CBSI3b. JJNEKTPOHHBIEC U CTPYKTYPHBIE (DOPMYIIBI.

B3aumojelicTBue aToMOB XHWMHUYECKUX JJIEMEHTOB-HEMETAJUIOB MEXAY CO00M —
o0Opa3oBaHue OMHAPHBIX COECIUHEHUIN HEMETAJIOB. DIIEKTPOOTpHULIATENbHOCTh. [loHsATHE O
KOBAJICHTHOU IIOJIAPHOM CBSI3H.

B3aumopeiicTBie aTOMOB XMMHUYECKHX D3JEMEHTOB-METAIJIOB MEXIy Co0o —
00pa3oBaHNe METATMYECKUX KpUCTALIOB. [IoHATHE O METAIITHYECKOM CBS3H.

JemoHcTpanuu. Mojenu aToMOB XMMHUYECKHMX 3JIeMEHTOB. llepuoguyeckas cucrema
XuMHYeCKuX 31eMeHToB J[. M. MeHnpaeneena.

Yyamuecss JOJKHBI 3HATB: ONPEICICHUE IMOHATUA «XUMUYECKHM DJIEMEHTY,
dbopmynupoBky [lepuonnyeckoro 3akoHa, ONMPEACTCHUE TaKUX TMOHATHH KaK «XUMHUYECKas
CBSI3b», KMOH», KMOHHAS CBA3bY», ONPENEICHNE METAJUIMYECKOU CBS3H.

YMeThb: 00BACHATH (PU3NYECKHIA CMBICT aTOMHOTO ( TIOPSIIKOBOTO) HOMEPa XMMUYECKOTO
snemeHnTa. OOBSACHATh (PU3UUECKHI CMBICT HOMEpa TPYIIbI U MEPUOAA, COCTABISATH CXEMbI
ctpoenust aromoB mepBbix 20 osmementoB [ICXD .M. MenneneeBa. OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB B Mpejenax MajiblX MEPUOIOB U TJIaBHBIX
noArpyIi. Xapakrepu3oBaTh xumudeckue aneMeHTs! ( oT H 1o Ca) Ha 0OCHOBE WX MOJIOKEHUS
B [ICXD u ocobeHHOCTEH cTpoeHUs ux aroMoB. OmpenesisTh TUIBI XUMHUYECKHUX CBS3ed B
COCTMHEHUSIX.

Tema 2. IIpocToie BemecTBa (7 wacos)

[TonoxxeHue MEeTaIOB U HEMETAJUIOB B IEPUOANYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB
. N. Menneneea. Baxneilmume npocThle BEHIECTBA — METAJUIbL: JKEJIE30, aJIOMUHHUIM,
KanbpIuil, MarHuil, HaTpuii, kanuii. O0mue Gusndeckre CBOCTBa METAJIOB.

Baxweiimme mpocTeie BelIeCTBA — HEMETalIbl, 00pa3oBaHHBIE aTOMaMM KHCJIOPOJaA,
BOJIOPOJa, a30Ta, cepsl, pocdopa, yriepona. CmocoOHOCTH AaTOMOB XMMHUECKHX JIEMEHTOB K
00pa30oBaHNI0 HECKOJBKUX MPOCTBHIX BEIIECTB — aUIOTPOMNHS. AJUIOTPOMHBIE MOAU(PUKAIIUU
kuciopoaa, (ochopa u onoBa. MeTaminueckne W HEMETATMYECKHE CBOMCTBA MPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBI.

[Tocrosinnas ABoraapo. KonmuuectBo BemectBa. Moabs. MomsipHas macca. MomnsipHbIi
00BbeM razoo0pa3HbIX BemlecTB. KpaTHble eIMHHUIIBI KOJTMYECTBA BEIECTBA — MUIJUTUMOJIb U
KWJIOMOJIb, MWUIMMOJISIPHAsT W KWJIOMOJSIPHAsT MacChl BEIIECTBA, MUJUIMMOJSIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacdetrsl ¢ HMCHOJIB30BAHMEM TMOHSTHH «KOJIWYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEeM Ta30B», «IIOCTOSTHHASE ABOTaPO».

Pacyernbie 3a1a4u. 1. Beraucienne MosspHO MacChl BEUIECTB M0 XUMHUYECKUM (pOpMyiam.
2. Pacuerbl ¢ UCIOJB30BAHUEM MOHSTHI «KOJWYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Tra30B », « IOCTOSTHHAsT ABOTaIpo ».

Hemouncrpanuu. [lonydenune o3ona. OOpa3ipl OEIOTO U CEPOro 0J0Ba, OEIOro U KPacHOTO
docdopa. HexoTopeie MeTa/sibl U HEMETaUThl KOJWYECTBOM BemiectBa 1 monb. Mopenb
MOJIIPHOTO 00beMa Tra3000pa3HbIX BEUIECTB.

Tema 3. Coenunenusi XUMUYECKHX 3j1eMeHTOB (14 dacoB)

Crenenb okucieHus. OnpenesieHue CTENEHH OKHUCIEHHUS 3JIEMEHTOB MO XHMHUYECKOU
dopmyne coenunenus. CocraBieHue ¢Gopmysn OMHAPHBIX COCTUHEHUH, OOIMMU Crocod HX
Ha3bIBaHMS. BUHApHBIC COCTMHEHMS: OKCHIBI, XJIOPHUIBI, CynbGuasl u Ap. CocTaBieHne UX
dopmyn. I[lpencraBuTenn OKCHUIOB: BOJA, YIJCKUCHIBIA Ta3 ¥ HEralieHas W3BECTb.
[IpencraBuTenu A€Ty4nX BOJOPOJAHBIX COCTUHEHUI: XJIOPOBOJOPOI U aMMHAK.

OcHOBaHMs, MX COCTaB W Ha3BaHUs. PacTBOpUMOCTh OCHOBaHHMI B Boje. Tabnuua
pPacTBOPUMOCTH THAPOKCUIIOB M coyieil B Boxe. [IpencraBurenu 1mienoyen: THAPOKCHUIBI
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HaTpusl, Kanus U Kanbuus. [loHdaTe o KadyecTBEeHHbIX peakuusx. MHaukaTopsl. M3meHnenne
OKpacKH UHJIUKATOPOB B LIEJIOYHOU cpeie.

Kucnorel, ux cocraB u Ha3Banms. Knaccudukanus kuciot. IlpeacraButenyt KHCIOT:
cepHasi, CoJisiHas U a30THas. MI3MeHeHrne OKpacku MHIUKATOPOB B KMCIOTHOM cpeJie.

Coun KaKk NMpOu3BOAHBIE KUCIOT U OCHOBaHM. X cocTaB u Ha3zBaHus. PacTBOpUMOCTH coJieit
B BoJie. [IpencraBurenu comneil: xiopua HaTpusi, KapOoHaT U pocdat KarbLus.

AMopGHBIE U KPUCTAIUNIMYECKHE BEIIECTBA.

MeXMOJIEKYJISIPHBIE  B3aUMOJCHUCTBUA. THIBI KPUCTAUIMYECKUX PELIETOK: HOHHAs,
aTOMHAs, MOJICKYJISIpHasg WU MeETaJUIMYecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemecTtBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
JUIS1 BEIIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

YucTele BemiecTBa W cMecu. [IpuMepbl >KMIKUX, TBEPABIX M Ta3000pa3HBIX CMeceH.
CBo¥icTBa YNCTHIX BELIECTB M cMeceil. X cocraB. MaccoBast 1 00ObeMHas 0N KOMIIOHEHTA
cMmecH. PacdueTsl, cBA3aHHBIE C MCITOJIB30BAHUEM ITOHSTHS <«IOJISIY.

Pacuernsble 3agauun. 1. PacueT MaccoBoif 1 00beMHOH H0JIeli KOMIIOHEHTOB CMECH BEIIIECTB.
2. Bbluncnenre MaccoBOM JIOJIM BEIIECTBA B PaCTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO
BEIIIECTBA M Macce pacTBOpuUTelsa. 3. BrIdmciieHHe Macchl pacTBOPSEMOIO BEIIECTBA U
pPacTBOPHTEIISA, HEOOXOAWMMBIX JJIS IPUTOTOBJICHUS ONPEICICHHOM MacChl pacTBopa C
M3BECTHOM MacCOBOM JI0JIEN pACTBOPEHHOI'O BEIIECTBA.

HMemoncTpamuu. OOpa3ibl  OKCHAOB, KHCJIOT, OCHOBaHMH U  cojed. Monenu
KPUCTAJUTMYECKUX PEIIETOK XJOopuaa HaTpus, anmasa, okcuaa yriaepona (1V). B3psiB cmecu
BOZI0poa ¢ Bo3ayxoM. CriocoOsl paszienieHus cMeceid. JIuCTuiuIsamus Boabl.

JlabopaTopubie omnbIThbl. 1. 3HaKOMCTBO ¢ oOpa3lamMu BEIIECTB pa3HBIX KJIaccoB. 2.
Pazgenenue cmeceil.

Tema 4. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamu (11 gacos)

IlonsATHE ABIEHUN KaK U3MEHEHHM, IPOUCXOAAIINX C BEIIECTBAMU. SIBIICHUs, CBA3aHHBIC
C M3MEHEHHEM KPHCTAJUIMYECKOTO CTPOCHMS BEIIECTBA IPU IOCTOSSHHOM €ro COCTaBe, —
¢usnueckue sBieHus. dusznueckue SBIEHUS B XUMHM: JUCTUIUIALUS, KpUCTAJUIM3aLus,
BbIMIApMBaHNE U BO3TOHKA BEIECTB, IEHTPUPYTHPOBAHUE.

SIBneHus, cBsA3aHHBIE C HM3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHE DPEaKLHH.
[Ipu3sHaku U ycioBUS TpOTEKaHUs XUMUYeckux peakuui. [lonstne 006 53K30- U
OSHAOTEPMUYECKHUX peEaKUUAX. Peakuuu ropeHus Kak 4YacTHBIA CIlyd4all SK30TEPMHUYECKHUX
pEeaKkInii, MPOTEKAIIINX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHUs MAaCChl BEIIECTB. XMMHYECKHME YpaBHEHUS. 3HAUYCHHE HHJEKCOB M
ko3 PunnentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIHi.

PacueTpl Mo XMMHMUYECKMM ypaBHEHHMAM. PelreHne 3agad Ha HaXOXJACHHE KOJIMYECTBA
BEIIIECTBA, MacChl WM O0beMa MPOAYKTa PEAKIMHM MO KOJMYECTBY BEIIECTBA, Macce WU
00beMy HCXOIHOrO BemlecTBa. PacueTbl € HCIOJIb30BAaHUEM TMOHATHS «IOJS», KOTrAa
HCXOJIHOE BEILECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOW MAacCOBOW JOJEH PacTBOPEHHOIO
BEILECTBA UJIU COJIEPIKUT OIPEICICHHYIO JTOJIF0 TPUMECEH.

Peakuuu pasnoxenus. IloHsthe o ckopocTH XMMHMUYecKHX peakuuid. Karammzatopsl.
DepMEHTHI.

Peakuuu coenunenus. Katanutuueckue M HekataauThdeckue peakiuu. OOpaTumble U
HEeOoOpaTUMBIE PEeaKITUH.

Peakuuu 3amemieHus. OJEKTPOXMMMUYECKUH P HAlpsDKEHUH  METalIoB,  €ro
WCIIOJB30BaHUE I IIPOrHO3MPOBAHUS BO3MOYKHOCTH IIPOTEKAHMS PEaKUUNd MEXIY
METaJUIaMHM U pacTBOpPaMu KUCIOT. Peakuuy BBITECHEHUs OAHMX METAJUIOB U3 PACTBOPOB UX
COJIEN APYTUMHU METAJNIAMHU.

Peakumu oOmena. Peakium He#Tpanmuzanuu. YCIOBUS NPOTEKaHHUS peakinii oOMeHa B
pacTBopax J0 KOHIA.



Tunbel XUMUYECKHX peakuui (M0 MPU3HAKY «UHCIO M COCTAaB MCXOJHBIX BEIIECTB U
IPOAYKTOB pPEaKIMM») Ha INPUMEpPE CBOWCTB BOAbL. Peakius pasiokeHus — 3JIEKTPOJIu3
BO/bI. Peakunu coenrHeHus — B3aUMOJICHCTBHE BOJBI C OKCUIAMH METAJIJIOB U HEMETAJUIOB.
[TonsTHE «THAPOKCUABD». Peakunun 3aMenieHnss — B3aUMOJICHCTBHE BOJBI C IIEIOYHBIMU U
HIeJIOYHO3EMENbHBIMU MeTajulaMu. Peakiuum oOmena (Ha mpumepe Tuaposinza cyinbhuia
ATIOMUHUS 1 KapOuaa KalbIlus).

Pacuernbie 3axaun. 1. Boruncienue 1o XMMHUYECKUM ypaBHEHUSM MacChl MIJIM KOJHYECTBA
BEIECTBA 110 M3BECTHOW MAacce MJIM KOJIMYECTBY BEIIECTBA OJHOIO U3 BCTYNAKOLIUX B
pPEaKIuIo BEHIeCTB WM MPOAYKTOB peakiuu. 2. Boruncienne Macchbl (KOJIMYECTBA BEIIECTBa,
o0bemMa) MpOAYKTa peakLUu, €CIM HM3BECTHA Macca HMCXOAHOIO BELIECTBA, COJEPIKALIETO
oTpezieNieHHYI0 J0dI0 mpuMmeceid. 3. Bpiuncienue macchl (KOJMYecTBa BeEIlIeCTBa, 00beMa)
IPOAYKTa pEeaklUM, €CIM HM3BECTHA Macca pPacTBOpa M MaccoBas J0JIsl PacTBOPEHHOIO
BEIIIECTBA.

Hemoncrpanun. [Ipumepsl (Gu3udeckux SIBICHHUN: a) TUTaBlieHWEe mapaduHa; 0) BO3TOHKA
voia wiM OCH30MHOM KHCIIOTHI, B) pPAacTBOpEHHE IIepMaHTraHaTa Kaiuus; r) auddys3us
JQYIIMCTBIX BEIIECTB C TOPSIIEH JJaMIIOYKH HaKanuBaHus. [I[puMepsl XUMHYECKHX SBJICHUN: a)
ropenue Maraus, gocdopa; 0) B3auMoIeHCTBUE COISIHONW KUCIOTHI C MPaMOPOM HJIH MEJIOM;
B) nostyduenue ruapokcuaa meau (11); r) pactBopeHue 1moyryueHHOro ruIpoKCuia B KUCI0Tax;
1) B3aumojeinicteue okcuaa meau (1) ¢ cepHOl KMCIIOTOM NpM HarpeBaHHWHM; €) Pa3IOKEHUE
IIepMaHraHaTa Kajius; >K) B3aUMOJIECHCTBUE pa30aBJIIEHHBIX KHUCIOT C METaUIaMU; 3)
pas3JioXKeHue MEePOKCHIa BOJAOPOIA; U) AIEKTPOIIN3 BOJIBI.

JlabopaTopubie onbiThl. 3. CpaBHEHUE CKOPOCTHM HCHApEeHUs BOJbl M CHUPTA 110
MCYE3HOBEHHMIO UX Kamenlb Ha (uiabTpoBaibHOW Oymare. 4. OKuUClIeHHE MeIu B ILIAMEHHU
CIIUPTOBKH WJIM ropenku. 5. [lomyTHEeHHe N3BECTKOBOM BOJBI OT BBIIBIXAEMOIO YIVIEKHCIIOTO
raza. 6. [lonyueHue yriekuciaoro rasza B3aMMOJEHCTBHEM COABI U KUCIOTHL. 7. 3amelleHue
Meau B pactBope xiopuaa Meau (1) xenesom.

Xumuyeckuit npaktukyMm Nel Ilpocreiimme onepanuu ¢ BemecTsom (S 4acos)
IIpakTuyeckas padora Nel «[Ipuemsl oOparenus ¢ 1a60paTOpHBIM 000PYIOBAHUEM)
IIpakTnyeckasi padora Ne2 HalGmioneHue 3a M3MEHEHMSMH, NMPOUCXOAALIMMU C TOpsLIeH
CBEUOM, ¥ X OIHCAHHUE.

Yuamuecss A0JUKHBI 3HATh. oOHIMe (U3MUECKUE CBOMCTBA METAJIOB, OIpEeNeHHE
MOHITUH «MOJIbY, «MOJISIPHAs Maccay, olpeesieHue MOJISIPHOro 00bEMa ra3os.

YMeTh: XapakTepu30BaTh CBSI3b MEXJy COCTAaBOM, CTPOEHHEM U CBOHCTBAMHU METAJUIOB U
HEMETAJJIOB, (PU3MUECKHE CBOMCTBA HEMETAIJIOB, BBIYUCIATH MOJIIPHYIO Maccy o gopmyie
COEJMHEHUs, MacCy BEIeCTBa M YUCJIO YaCTHUI[ MO HM3BECTHOMY KOJIMYECTBY BellecTBa (U
oOpaTHbIe 3a7a4n), OOBEM Ta3a Mo KOJUYECTBY, MACCy OMpPEACIEHHOTO0 00bhEMa MM YHCIIa
MOJIEKYJI ra3a (1 oOpaTHbIE 3a/1a4H).

IIpakTuyeckas padora Ne3 «AHaiau3 IOYBBI U BOABDY.

Yyamuecss J0JKHbI 3HATh. CIOCOOBI paszjeneHus cMmeceid. OnpeneneHue MOHITUSA
«XUMUYECKasl peakuus», MpHU3HAKU U YCIIOBUSI TEUYEHHUS XUMHUYECKHX pEaKIUi 1o
MOTJIOLIEHUIO U BBIJIEJIEHUIO SHEPTUH.

OmnpeneneHne NOHIATHS «XUMUYECKask PEAKIIHI.

YMerth: 00paaTbcsi ¢ XMUMHUUECKOM NMOCY 101 U J1aOOpaTOPHBIM 000PYAOBaHUE MTPH
IIPOBEJICHUH ONBITOB C LIETBI0 OUUCTKU 3arpsi3HEHHON Boibl. COCTaBIATh
YpaBHEHMsI XUMUYECKON peakIlii Ha OCHOBE 3aKOHA COXPAHEHUS MaCcChl BEIIECTB.
BbruucnsaTe 1Mo XMMHUYECKUM YpaBHEHHSIM Maccy, OOBEM WM KOJHMYECTBO OJIHOTO W3
IPOAYKTOB pEAaKIMM 110 Macce HCXOAHOIO BEUIeCTBA U BELIECTBA, COJEPKALIETO
onpeAenéHHyI0 10110 npumecei. OTiInyYaTh peakiuy pa3loKeHUs, COCIUHEHUS, 3aMELICHUS
U oOMeHa Jpyr OT Apyra, COCTaBJIATh YPAaBHEHUS peakiuid AaHHBIX TuUnoB. CoCTaBIATh
YpaBHEHHUS peakluil B3aUMOJEHCTBUS METAJJIOB C PACTBOPAMU KHUCIOT U COJIEeH, UCTIOIb3Ys
Pl aKTUBHOCTH MeTaiwioB. OmnpenensTh BO3MOXKHOCTb —IPOTEKaHHWsS peakuuid oOMeHa B
pacTBopax 70 KOHIIa
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IIpakTnyeckas padora Ned4 «IIpusHaky XMMHYECKUX pPeaKIuii»
IIpakTyeckas padora NeS «IIpurorosienue pacTtBopa caxapa M pacuyeT ero MaccoBoil
JA0JIH B pacTBOpe».

Yyamuecs HAOJIKHBI 3HATH! OIpeIeIcHUs CTEIIEHU OKHUCJICHUS,
3JIEKTPOOTPULATEIBHOCTH, OKCHUJIOB, OCHOBAaHMM, KHCIOT M COJE€H, KPHUCTALIUYECKUX
peIméToK, cMecel, MacCOBOM WIM 0OBEMHOM JTOJU paCTBOPEHHOTO BEIIECTRA.

YMeTh. ompeneisTh CTENeHb OKHUCIEHUS JJEMEHTOB B OWHApHBIX COEIUHEHUSX,
COCTaBJIATH (HOPMYJBl COCOTUHEHHMH IO CTENEHM OKUCICHHUS, Ha3bIBaTh OWHApHBIC
coenuHeHus. OnpenensTe NPUHAMIEKHOCTh BEIIECTB K KjaccaM OKCHAOB, OCHOBaHUM,
KHCJIOT W COJIeH, Ha3bIBaTh HMX, COCTABIATH (POPMYNbl. 3HATh KAuECTBEHHBIE PEAKLIUU Ha
VIJICKUCHIBIA Ta3, paclo3HaBaHMs MLIEIOYed W KUCIOT. XapakTepu3oBaTh M OOBICHATH
CBOICTBA BEILIECTB HAa OCHOBAaHMWHU BHJA XUMHYECKOM CBA3M W THUIIA KPUCTAILNIMYECKOU
pem€TKU. BIYKCiIATh MacCOBYIO 10O BELLIECTBA B pacTBOPE.

Tema S. PactBopenue. PactBopbl. Peakuuu HoOHHOTO 00MeHA U OKMCJIUTEIbHO-
BOCCTAaHOBHTEIbHBbIE peakiun (20 1)

PactBopenne kak ¢usuko-xumuueckuii mpouecc. I[lonstme o ruapatax u
Kpuctamuiorgaparax. PactBopumocTts. KpuBbie pacTBOpUMOCTH KaK MOJENb 3aBUCHUMOCTH
pPacTBOPUMOCTH TBEPABIX BELIECTB OT TeMIiiepaTypbl. HacblllleHHbIE, HEHACBHIICHHbIE U
MEePECHIIIEHHBIE PACTBOPHI. 3HAYECHUE PACTBOPOB JIsI IPUPOJIBI U CEILCKOTO X035HCTRA.

[TonsiTe 00 SIEKTPONIUTUYECKON TUCCOLMALUU. OJNEKTPOJUTHI U HEIIEKTPOJIUTHIL.
MexaHu3M TUCCOIMAIIMU DJIEKTPOJIMTOB C PA3JIMYHBIM THUIIOM XHMHUYECKOU CBs3U. CTerneHb
ANEKTPONUTHYECKOM qucconuanuu. CUNbHbIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUU DJIEKTPOIUTHUECKONU auccoruanuu. VMloHHbIe ypaBHEHHs
peakiuii. YCcIoBUs MPOTEKAaHUsI PeakMi oOMeHa MEX]y JIEKTPOIUTaMH 10 KOHIIAa B CBETE
WOHHBIX IIPEICTABJICHUI.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotel, ux xmaccudukanus. uccommaius KHCIOT U WX CBOMCTBA B CBETE TEOPHH
ANEKTPOJIUTUYECKON qucconranuu. MoJieKyasipHble 1 MOHHBIE YPaBHEHUS PEAKIIUN KHCIIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMH. DJEKTPOXUMHYECKUN Psiji HAPSDKEHHN METaJUIoB.
B3auMopeiicTBruEe KUCIOT C OKCUAAMHU METAJIOB. B3aumMoeicTBiue KUCIOT C OCHOBAaHUSIMU —
peakiusi HeWTpanuzanuu. B3aumopeicTBue KUCIOT ¢ coyisiMu. Mcrmonb3oBaHHWe TaOIMIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kinaccupukauus. Jlucconuanusi OCHOBAaHMM W MX CBOWMCTBA B CBETE
TEOPUM DBIEKTPOJIMTHUUECKOW Juccolanuu. BzanmonelcTBHE OCHOBAaHUW C KHCIOTaMu,
KHCJIIOTHBIMH OKCHJaMH # coyisiMH. Vcmonp3oBaHWe TaONMHMIBI PACTBOPUMOCTH IS
XapaKTePUCTUKU XUMHUECKUX CBOMCTB OCHOBaHUW. Pa3zno)keHne HepacTBOPUMBIX OCHOBaHUI
MIPU HAarPEBaHUH.

Conu, ux kimaccuUKaIus U IUCCOLMALUS Pa3INYHbIX TUTOB colieil. CBoMCTBa coneil B
CBETE TEOPUHU DJIEKTPOJIUTUYECKON Iuccoumanuu. B3amMonencTBue cojieid ¢ MeTajuiamu,
YCIIOBHSI IPOTEKAHUs ATUX peakiuil. B3anmoselicTBue coneil ¢ KUcaoTaMu, OCHOBAHUSIMU U
cossmu. Vcmonp3oBaHue TaOMUIIBI PACTBOPUMOCTH I XAPAKTEPUCTHKUA XUMHUYECKUX
CBOMCTB COJIEH.

O06o0menue cBeeHni 00 OKCHAaxX, X KIacCH(pUKAIMN U XUMUYECKIX CBOMCTBAX.
['eneTndeckue psiabl METAUIOB M HEMETauioB. ['eHeTnueckass CBA3b MEXAY KiaccaMu
HEOPraHWYECKHUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuud. OKUCIAUTENb W BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAaHOBJICHHE.

Peakmin noHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBieHUe
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOAOM AJIEKTPOHHOIO OaiaHca.

CBoiicTBa MPOCTHIX BEILIECTB — METAUIOB M HEMETAJJIOB, KHUCIOT U COJIEM B CBETE
Mpe/ICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX.
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JdemoncTpaumu. VcnipiTaHuE BEIIECTB U UX PACTBOPOB Ha JIEKTPONPOBOJHOCTh. J[BHkKEHUE
OKpAILLEHHBIX MOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUMOCTh 3JIEKTPOIPOBOJIHOCTH YKCYCHOMN
KHCJIOTBI OT KOHIIEHTpalK. B3anmonerncTBre NuHKa ¢ CEpOoi, COISTHOM KUCIOTOU, XJIOPUIOM
meau (11). Topenne maruus. B3aumoaeiicTBre XJI0pHOM U CEPOBOAOPOIHON BOJIBI.
JladopaTopHble onbIThbl. 8. Peaknuu, xapakTepHbIC JUIsl pACTBOPOB KHCIOT (COJISTHOM WITH
cepHoif). 9. Peakuuu, xapakTepHble HJiE PACTBOPOB Ieoueld (THAPOKCUIIOB HATPHUS WIH
kamusi). 10. Tlomydenue u cBoiicTBa HEPACTBOPUMOIO OCHOBAHUS, HAlpUMEp THUIPOKCHUIA
meau (I1). 11. Peakuuu, xapakrepHble A1 paCTBOPOB COJIEd (HarpuMep, AJs XJopuaa Meau
(I1). 12. Peakuuu, XapaKT€pHBIC TSI OCHOBHBIX OKCHIOB (HAmpuMep, IS OKCHIA KabIHs).
13. Peakiuu, XapakTepHbIe JIJIsl KUCJIIOTHBIX OKCHUJIOB (HampuMep, AJis YIJIEKUCIIOro rasa).
Xumuyeckuil npakTukym Ne2 CBoiicTBa 3J1eKTPOJUTOB(4 yaca)

IIpakTnyeckas padora Ne 6 «onHble peakunn»

IpakTnyeckass padora Ne7 «VYcCioBUS MNPOTEKAHUS XUMHUYECKUX PEAKIUA MEXIy
pacTBOpaMu 3JIEKTPOIUTOB JJO KOHLIA»

IIpakTuyeckas padora Ne§ «CpoiicTBa KUCIOT, OCHOBaHUM, OKCUIOB U COJICH»
IpakTuyeckas pa6ora Ne9 «PemeHue 3KCriepuMEHTAIbHBIX 32124

Yyamuecs J0/KHBI 3HATh: ONPEIEICHUE NOHATUSL «PAaCTBOPBD», YCIOBUS pPaCTBOPEHUS
BeuiectB B Boge.  OmpezneneHue  MOHSATHS  <QIEKTPOJIUT»,  «HEIJIEKTPOIMTY,
(OQIEKTPOJIUTHYECKAs JHUCCOLMALMS», «CUIBHBIM JIEKTPOIUTY, «CIA0BIA 3IEKTPOIUTY,
MOHMMATh CYIIHOCTb IpoIecca 3JIEKTPOIUTHUECKON aucconuanui. OCHOBHBIE IMOJIOXKEHUS
TEOPHUH HIEKTPOIUTHUECKON Auccounanuu. OnpeneseHue KUCIOT, HIEI0Ye U CoJel ¢ TOUKU
3peanst TOJl. Knaccudukanuio u XuMUYECKHE CBOWMCTBA KHUCJIOT, OCHOBAHHUM, OKCHUIIOB M
COJICH. ONpelesieHue IMOHATUM  «OKHUCIHTENb)», «BOCCTAHOBUTEIBY»,  «OKUCIEHUEY,
«BOCCTaHOBJICHUE.

Ymerh: monb3oBaThcs — Tabmuied  pactBopuMmocTd.  CoCTaBnsATh  ypaBHEHUs
AIIEKTPOJINTUYECKONW JAUCCOIMAMM KUCIOT, Ienoded u coneid. CocTaBisTh ypaBHEHHS
peaxkuit HOHHOr0 0OMEeHa, MOHUMATh MX CYHIHOCTh. ONpenensiTh BO3MOKHOCTb MPOTEKaAHUS
peakuuii MOHHOro oOmeHa. (CoOCTaBisATH YpaBHEHUS pEaKLUMH, XapaKTEpU3YIOLIUX
XUMHUYECKHE CBOWMCTBA KUCJIOT, OCHOBaHUM, OKCHIOB U COJIEM B MOJIEKYJISIPHOM U MOHHOM
Buse. CoOCTaBIATh YpaBHEHMsI PEAKIMH, XapaKTEpU3YIOIIHME XHUMHYECKHE CBOWCTBA W
T€HETUYECKYIO CBSI3b OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAUHEHUN B MOJEKYJISIPHOM U
MOHHOM Bujae. Omnpenensts OKUCIUTEIM U BOCCTAHOBUTENH, OTIUYATH OKUCIUTENb —
BOCCTAaHOBUTENIbHBIE PEAKIIUU OT JAPYTUX THUIOB PEAKIUH, paccTaBisATh KOIPHHUIIUEHTHI B
OKHUCJIUTEIBHO — BOCCTAHOBUTEBHBIX PEAKIMSIX METOJOM JIEKTPOHHOTO OasiaHca.
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TemaTnueckoe miannpoanue. Xumus — 8 kiacc. O.C.I'abpuensin.
(2 gaca B Hepento, Bcero 68 wacoB)YMK O.C. T'abpuensiaa.

NeNe | HaumeHoBaHue TeMbl Bcero N3 Hux [dara
ILIL yacoB | [IpakTnueckue padoTsl KonTpoJibHbIe padoThI 3a4ersl
1. | Beenenue 6 Ne 1. Tlpuemsr obparnienus ¢
J1a00paTOPHBIM 000PYTOBAHUEM.

2. | Tema 1. 10 KonTpoabnas pabora No 1
ATOMBI XUMHUYECKHUX 3JIEMEHTOB ATOMBI XUMHYECKHUX

3JIEMEHTOB.

3. | Tema 2. 7 Konrtposbnas padora No 2
[IpocTble BelecTBa [IpocTsle BelecTBa.

4. | Tema 3. 14 | Ne 2. [IpuroroBiieHue pacTBopa 3auet Ne |
CoenuHeHne XMMUYECKUX caxapa ¢ 3alaHHOW MacCOBOM [IpocTsle BemecTBa.
3JIEMEHTOB JIOJIEN pAaCTBOPEHHOI'O BEMIECTBA. Coenunenus

XUMHUYECKHUX
JJIEMEHTOB

5. | Tema 4. 11 | Ne 3. [Ipu3Haky XUMHYECKHUX KonTponbHas paborta N4
N3menenns, mpoucxoasime ¢ peakiui. W3menenns, npoucxonsamme
BELIECTBAMM. C BEILIECTBAMH.

6. | Tema 5. 20 | Ne 4. YcnoBus mpoTeKaHUs KonTpoabHas padora Ne5 3auet No 2
PactBopenue. PactBopsl. CBolicTBa XUMUYECKUX PEAKLUNA MEKIY PactBopenue. PacTBopsl. H3menenns,
PacTBOPOB JJIEKTPOJIUTOB. pacTBOpaMu JEKTPOJIUTOB. CoiicTBa pacTBOpOB IPOUCXOSIINE C

Ne 5. CpoiicTBa KucInor, 3JEKTPOJIUTOB. BEIIIECTBAMH.
OCHOBAaHHWI, OKCHJIOB M COJICH. PactBops1. CBoiicTBa
Ne 6. Pemienune pacTBOPOB
SKCIIEPUMEHTAIbHBIX 33/1a4. 3JIEKTPOJIUTOB.
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OcHoBHas JuTepaTypa

YyeoHo-merognueckuii kommiekt (YMK)
Xumus. 8 Kitacc: y4eOHHK 711 00IIe00pa3oBaTeIbHBIX YUPESIKICHUH.
/ O.C. T'abpuensH. - 7-e uza. crepeorur. — M.: JIpoda, 2015.

MeToanueckasi JJureparypa

1. Xumus. HacronpHas kaura yuntens.8 kimace/. O.C.I'abpuensn, H.I1. BockoboiinukoBa, A.B.
SAmrykoBa. — M.: «Ipoda», 2007.

2. Xumus.8 Kiacc: KOHTPOJIbHBIE M TMpOBepouHble paboThl K yueOHuky O.C. T'aOpuensHa
«Xumus.8 xnacey/ O.C.I'abpuensa u ap.- M.: Ipoda, 2011r

3. Xumus.8 kiacc: Pabouas tetpanp k yueonuky O.C. ['abpuensHa «XuMus.8 Kiacc»

/ O.C. I'abpuensn, A.B. Smykosa. - M.: «/Ipoday, 2011.

4. Xumus. Mynstumeauiinoe npuioxenne k YMK «Xumus. 8 kiace». DiekTpoHHOe ydeOHoe
uznanue OO0 «/Ipoda».2008.

HopmaTuBHbIE JOKYMeHTBI, 00ecrieYnBalolie pPeajqu3aiuio NporpaMmmMsbl

1.®enepanbublii  KOMIOHEHT ['ocynapcTBeHHOro 00pa30BaTeIbHOTO CTaHAapTa OOIIEero
00pa3zoBaHusi, yTBEPKIAECHHBIM TpuKazoM MwunHoOpa3zoBanus Poccun ot 05.03 2004 r. Nel089
«O0 yTBepkAeHUH (enepalbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX CTAHIAPTOB HAYalbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEAHETO (IIOJTHOTO) 00IIET0 00pa30BaHUS;

2.IlpumepHble mporpamMmbl oOIIero oOpazoBaHus 1o xumuM (muckMo [lemaprameHTa
rocy/1apCTBEHHOW MOJIUTUKU B oOpa3zoBaHMM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit
Deneparun ot 07.06.2005 r. Ne03— 1263);

3. [Ipuka3 MunucrepcTBa oOpazoBanust 1 Hayku Poccuiickoit @epepannu ot 19.12.2012  Ne
1067 «O0 ytBepxkIeHHH (enepalibHbIX IepedyHel Y4eOHUKOB, PEKOMEHOBaHHbBIX
(TomylIeHHbIX) K UCHOJb30BAaHUIO B 00pa3oBaTeNbHOM IIpoliecce B 00pa30BaTENIbHBIX
YUPEKACHUAX, pEaTU3yIOIUX 00pa3oBaTeIbHbIE IPOrPaMMBbl 0OIIETO 0OPa30BaHUS U UMEIOLIUX
rOCYJapCTBEHHYIO akkpeauTaiuio, Ha 2013/2014 yueOHbIil roa».

4. ITonoxeHue o paboYMX NporpaMmax;

5. Tabpuenssa O.C. Ilporpamma kypca xumuu ais 8-11 kimaccoB 0011e00pa3oBaTEIbHBIX
yupexaenuit. — M.: JIpocga, 2015.

HNurepHer-pecypcesl

— chem.msu.su

— hemi.nsu.ru

— college.ru

— school-sector.relarn.ru
— alhimikov.net

— alhimik.ru

— chemworld.narod.ru
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