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[HosicHuTEIbHASA 3aAIUCKA
Pabouast mporpamma mo xumuu s 8-9 kiaccoB paspaboraHa Ha OCHOBE (helepaibHOrO roCyAapCTBEHHOTo oOpaszoBarenbHOro crangapra 00O,
obpaszoBarenbHoi Tiporpammel MKOVY «lIpynentoBckas CHI» u mpumepHO#l mporpaMMbl MO0 XMMHH, a TaK ¢ Ha OCHOBE aBTOPCKOU y4eOHOU
nporpammsl O.C. ["abpuensna.

Ha 6aze mentpa «Touka pocra» oOecrmeumBaeTcsi peanu3anysi 00Opa30BaTENBHBIX MPOTPAMM ECTECTBEHHO-HAYYHOH W TEXHOJOTHYECKOH
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAaHMSIMH 3aKOHOJATEIhCTBA B cdepe 00pa3oBaHHMs M C YYETOM PEKOMEHIALU
@enepanbHOro ormneparopa yueOHoro npeamera «Xumus» . OOpasoBarenpHass IporpamMma IO3BOJIIET MHTETPUPOBATh peaTU3yeMble I0XOJbI,
CTPYKTYpPY U COJIep>KaHUE MPU OpraHU3aIMKU 00ydeHHUs] XUMUM B 8—9 Kitaccax, BRICTPOEHHOM Ha 0a3e JIFoO0ro M3 JOCTYIHBIX y4eOHO-METOAMYECKIX
komruiekcoB (YMK) . Ucnions3oBanne o6opynoBanus «Touka poctay rpu peanusaruu ganHon Ol mo3BosiseT co31aTh yCIOBUS:

. JUIS pacIIMPEeHHs! COAeP KaHMsI IIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

. JUIS IOBBILLIEHUS TIO3HABATEILHON aKTUBHOCTH 00YyJaroIUXCsl B €CTECTBEHHO-HAYYHOU 00J1acTH;

. JUIS pa3BUTHUS JIMYHOCTU peOEHKa B mpoliecce oOydeHUs XMMUHU, €ro CrocoOHOCTeH, pOPMHUPOBAHUS M YIOBJIETBOPEHUS COLUAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEN;

. Uis paboOThl ¢ OJApEHHBIMH LIKOJbHHKAMM, OpPraHM3alliM WX DPa3BUTHS B pa3IMUHBIX 00JacTsX oOpa3oBaTeNbHOM, TBOpPYECKOMN
JESATENBHOCTH .

O01masi XapakTepucTHKA Y4eOHOT0 nmpeaMeTa « XuMHUs»

XUMHUS Kak 3JIEMEHT CHCTEMBI €CTECTBCHHBIX HayK pacCrpocCTpaHujia CBOE BJIIMSAHHE HA BCE 00JACTH YEJIOBCUYECKOIO CYIICCTBOBAaHUsA, 3aaajia
HOBOC BUJCHHUC MHpPA, CTajla HCOTHEMIICMBIM KOMIIOHCHTOM MHpOBOﬁ KYyJIbTYpPHI, H606XOI[I/IMI)IM YCJIOBUEM KHU3HHU O6H.[€CTBaI 3HAHUC XUMHUU CITYKUT
OCHOBOM Jy1si (HOPMHUPOBAHKS MHUPOBO33PECHHS YEIOBEKA, €ro MPEACTABICHUH O MaTepUaIbHOM €IMHCTBE MUPA; BAXHYIO POJIb UTPAIOT (hopMUpYyeEMBbIe
XUMHEH NpEACTAaBICHUA O B3aMMOIIPEBPAIICHHUAX SHEPIruu U 00 SBOJIIOLIMH BEHICCTB B IMPUPOAEC; COBPEMCHHAA XHMMS HaAIIpaBJICHA Ha PCHICHUC
rJI100aIbHBIX HpO6J’ICM YCTOP'I‘II/IBOFO Pa3sBUTHA YCIIOBCUCCTBA — CBIpBeBOfI, 3HepreTquc1<0171, HI/IHleBoﬁ A 3KOJIOTHYECKOM 6630HaCHOCTI/I, HpO6J'IeM
3APaBOOXpPAHCHMUA. B YCJIOBHUAX BO3PACTAOIICTO 3HAYCHUA XUMUU B )KU3HU 06H_I€CTBa CYHIECTBEHHO IMOBBICHJIACH POJIb XUMHNYECCKOI'O 06p330BaHI/I${. B
IIaHE coluaiM3alilii OHO SABJIACTCA OAHUM H3 YCJIOBI/Iﬁ (bOpMI/IpOBaHI/IH HHTCIUICKTA JIMYHOCTU W TapMOHHYHOI'O eé Pa3BUTH. COBpeMeHHOMy
YCJIOBCKY XHMHUYCCKHUC 3HAHUSA H606X0)II/IMBI JJIA HpI/IO6peTCHI/IH O6IHCKYJ'IBTypHOFO YPOBH:, MO3BOJIAIOMICTO YBCPCHHO TPYAUTHCA B COLHUYME U
OTBCTCTBCHHO Y4aCTBOBATH B MHOI‘OO6p8.3HOI71 KHU3HHU O6H_ICCTBa, AJIs1 OCO3HAHUS BAXKHOCTU PA3YMHOT'O OTHOLICHHA K CBOEMY 3JI0POBbBIO U 310PO BbIO
APYTrux, K OKPY)KaIOH_Ieﬁ HpHpOI[HOﬁ cpeac, Ajil rpaMOTHOIO IOBCACHUSA IIPU HMCIIOJIB30BAHHWH PA3JIMYHBIX MATCPUAIIOB U XHUMHUUYCCKUX BCIICCTB B
HOBCGHHGBHOﬁ J)KU3HU XHUMHUYECKOe 06pa3013aHHe B OCHOBHOH IIIKOJIE SIBJISIETCS 0a30BBIM II0 OTHOIIEHHIO K CHCTEME 061uer0 XUMHNYCCKOI'O
O6paSOBaHI/I${. HOBTOMY Ha COOTBCTCTBYHOIIEM €MY YPOBHC OHO PCAJIU3YCT IMPUCYHIUC o6meMy XUMHUYCCKOMY 06pa30BaHmo KJIFOYCBBIC LICHHOCTH,
KOTOPBIC OTPAXKAT TOCYHAAPCTBCHHELIC, O6H_leCTBeHHLIe U HWHAWBUAYAJIbHBIC HOTpe6HOCTI/I. DM ONpCHACIIICTCA CYHIHOCTDb O6I_I_ICI\/'I CTparerun
O6y‘{eHI/I$I, BOCIIMTAaHHUA W PA3BUTHA 06yqalonmxc51 cpeacrBaMu yqeGHoro npeameTa «XUMHUSA. I/I3yquI/Ie npeameTa: 1) CHOCO6CTBy€T
(bOpMI/IpOBaHI/IIO eCTeCTBeHHOHay‘IHoﬁ KapTUHBI MUpa, JOCTUKCHUTO 06H_Ieﬁ u (I)YHKHHOHaHLHOﬁ Ir'paMOTHOCTH, AAa€T BO3MOKHOCTH I CaMOPA3BUTU A
JIMYHOCTH. 2) BHOCUT BKJaJd B (I)OpMI/IpOBaHI/Ie MBIIIJICHUA W TBOPYCCKUX CIIOCOOHOCTEH MNOAPOCTKOB, HABBIKOB HX CaMOCTOSTEIILHOM y‘le6H0ﬁ
ACATCIIBHOCTH, SKCIHCPUMCHTAJIBHBIX W HCCIICAOBATCIBCKUX YMeHHﬁ, HCOGXOI[I/IMBIX KakKk B HOBCCI[HGBHOI71 KHU3HHU, TaK U B HpO(I)CCCHOHaHBHOﬁ
ACATCIIBHOCTH, 3) 3HAaKOMUT CO CHGHH(I)HKOﬁ HAay4YHOI'0 MbBIIJICHUS, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOTI'O B3TJIsIAa HAa CAUHCTBO MPUPOJAbI U YCJIOBCKA,



SBIISICTCSI OTBETCTBEHHBIM 3TAalioM B (POPMUPOBAHHMU €CTECTBEHHO-HAYYHOH TPAMOTHOCTH MOJIPOCTKOB; 4) criocoOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO
OTHOIIEHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K IIPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE 00pa30BaHUE TIOIPOCTKOB

Ha3Banubie HampaBieHHs B OOy4eHHH XUMHH OOECIIEYMBAIOTCA CHEUU(DUKON COAEp)KaHUs IMpeIMeTa, KOTOPBIA SIBISAETCS IMeJaroruuyecKu
aJlalITUPOBAHHBIM OTPa)KEHHEM 0a30BOM HayKW XMMHUHU Ha ONpeneséHHOM dTane €€ pa3BuTHs. Kypc XMMHM OCHOBHOM IIKOJIBI OpPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOUIMMHCS OCHOB HEOPraHWYECKOW XMMHUU W HEKOTOPBIX MOHSATHH M CBEJCHHH 00 OTIACIBHBIX OOBEKTaX OPraHMYECKOW XHMHH.
Crpykrypa coaep:kaHusl IpeaMera cOpMHUpOBaHA HA OCHOBE CHUCTEMHOIO MOJX0Ja K ero usydeHuro. CoaepiaHUe CKIIAJbIBAETCS U3 CHUCTEMBbI
MOHATUH O XMMHUYECKOM DJIEMEHTE M BEIIECTBE W CHUCTEMBI MOHATHH O XHUMHYECKOW peakuumu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHM30BaHBI IO
IIPUHLAITY IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEACTABICHUN Pa3HOIO YPOBHs: aTOMHO-MOJIEKYJSIPHOTO YYEHUs Kak
OCHOBBI BCEr0 €CTECTBO3HAHUsA, YPOBHsS Iepuoandeckoro 3axona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHUS O CTPOCHUHM aTOMa U
XUMUYECKON CBSI3M, MPEACTABICHUN 00 3JIEKTPOIUTHYECKON IHUCCOIMAIIMK BEIIECTB B PACTBOpax. eOpeTHUYECKUe 3HAHHUS PAacCMATPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH IOJYUYEHHBIX M OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO YPOBHS K JAPYroMy, BBINOJHSS (PYHKIUU
OOBSICHEHUS U TPOTHO3WPOBAHUS CBOWCTB, CTPOCHMS M BO3MOXHOCTEH NPAKTHMUECKOrO MPUMEHEHHUs U MOJIydeHMs] M3ydaeMbIX BemiecTB Takas
OpraHu3aIusl CoJepPKaHUs Kypca CIOCOOCTBYET MPEACTABICHUI0 XWMHYECKOW COCTaBISIONICH HAaydHOW KApTUHBI MHUpPa B JIOTUKE €€ CHUCTEMHOMU
npupoabl. Tem caMbiM oOecrieunBaeTcsi BO3MOKHOCTD ISl (GOPMUPOBAHUS Y 00YHAIOMIMXCS IEHHOCTHOTO OTHOIIIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
IIO3HAHMS B HayKe. Ba)KHO Taxkke 3aMETHUTh, UTO OCBOCHHE COJEP/KAHMS Kypca MPOUCXOIUT C IPUBJICUYCHUEM 3HAHWM U3 paHEEe U3YYEHHBIX KYp COB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Du3nKa. 7 KiIacey.

JlanHast oOpa3zoBaresbHas MporpaMmma 00ecrieuyrnBaeT yCBOGHUE yJalllUMHUCS BaKHEHIIINX XUMUYECKUX 3aKOHOB, TEOPUHN U MOHATUH; GOpMUPYET
MIPEACTABIIEHUE O POJIM XUMHUH B OKPYKAIOIIEM MUPE U KU3HU 4esloBeKa . [Ipy ’TOM OCHOBHOE BHMMAaHHE yJIEISAETCS CYIIHOCTH XUMHYECKUX PeaK i
1 METOJIaM HX OCyIlecTBIeHHUs . OJHUM U3 OCHOBHBIX INPHUHIUIIOB IOCTPOCHUS MPOTPAMMBI SIBJISETCS MPHUHIUI JTOCTYITHOCTH . DKCIIEPUMEHTAJIbHbIE
JAHHBIE, TIOJIYYEHHBIE YYAIMMHMCS MPU BBIIOJHEHUH KOJMYECTBEHHBIX ONBITOB, IMO3BOJISIOT yYAIIUMCS CAMOCTOSTEIBHO JENIaTh BBIBOJBI, BBISBISATH
3aKoHOMepHOCTH . [Toax0/1bl, 3aJ10)KEHHBIE B COJIEpIKAHUE TPOTPaMMBbI Kypca, CO3/1al0T He0OXO0MMbIE YCIOBUS Uil CHCTEMHOTO YCBOCHHUS YUaTUMUCS
OCHOB HayKu, JUIsl oOecrieyeHHs] pa3BHBAIOIIETO M BOCIUTHIBAIOIIETO BO3ACHCTBHsS OOy4eHHUS Ha JIMYHOCTH ydamierocs . dopMupyemble 3HAHUS
JOJI’KHBI CTaTh OCHOBOM CHCTEMBbI YOEXKICHHH IIKOJIbHHUKA, IEHTPAIBHBIM SIPOM €r0 HAy4YHOTO MUPOBO33PEHHUS .

Iesiu 1 0CO0EHHOCTH U3YyUYEHHsI Y4eOHOT 0 MpeaMeTa

K HampaBiieHHIO NEPBOCTENEHHONW 3HAUYMMOCTH IpU peanu3alnuu oOpa30BaTeNIbHBIX (YHKUUH Npeamera «XUMHs» TPaJULMOHHO OTHOCAT
(bopMupoBaHHE 3HAaHUI OCHOB XMMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUECKON JIEATEIbHOCTH YEIOBEKa U KaK OJIHOIO
13 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. 3ajaua MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMMUYECKMX 3HAHUH — BakKHEHIIUX (haKTOB, MOHATHH,
3aKOHOB M TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHYECKOT0 XapakTepa, s3blka HAyKH, 3HAHUH O Hay4dHbIX METOJ/ax
M3yUYEHHsI BEILECTB M XMMHUYECKUX PEeaKLui, a Takxke B (JOPMUPOBAHUU U PA3BUTUH YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBA3AHHBIX C IJIAHUPOBaAHHEM,
HaOJI0IEHUEM M IIPOBEICHMEM XMMHUYECKOr0 3KCIIEPUMEHTA, COOJII0CHNEM IpaBui 0€30MacHOro oOpalleHus ¢ BEIleCTBaMH B IIOBCEAHEBHOM JKU3HU.
Hapsiny ¢ aTuM 1ienu u3ydeHus npeiMeTa B porpaMMe YTOYHEHbI M CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOT'O OOILIEr0o
oOpazoBanus. CerogHs B 00pa3oBaHMUM 0CO00 3HAYMMOW MPU3HAETCS HANPABICHHOCTb OOYYEHMs Ha pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH,
dopmupoBaHue €€ MHTENIeKTa M oOmmel KynbTypbl. OOyueHHe YMEHUIO YYUThCS M MPOJOJIKATh CBOE 0Opa30BaHHE CAaMOCTOSITENBHO CTAHOBUTCS
OJTHOM M3 BaKHEHIINX (QYHKIUN yIeOHBIX TPEIMETOB.

B cBs13u ¢ 3TUM IIpU U3y4EHUHU IIPEIMETa B OCHOBHOM LIKOJIE€ JOMUHUPYIOIIEE 3HAYEHUE TPUOOPENN TaKue LENH, KaK:

* (GOpMHUPOBAaHUE MHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOH K CaMOOOpa30BaHMIO, COTPYIHHUECTBY, CaMOCTOSATEIBLHOMY HPUHSTHUIO
pelIeHui, CIoCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;



* HaIpPaBJICHHOCTh OOyUYCHHs HAa CHUCTEMATHUYECKOE MPUOOIICHUE YYallMXCS K CaMOCTOSATE/IbHOW MO3HABATEIBHOM EITEIBHOCTH, HAYYHBIM
MeTO1aM MO3HaHus, POPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

* oOecrieueHne yCIOBHIA, CIOCOOCTBYIOIINX MPHOOPETEHUIO 00YUAIOIIUMUCS OTIBITA PA3HOOOPA3HOU NEATEILHOCTH, MO3HAHUS U CAMOTIO3HAHWS,
KIIFOUEBbIX HABBIKOB (K.HIO‘-IGBBIX KOMHGTGHHHﬁ), HUMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC UIA PA3JIMIHBIX BUIOB JACATCIbHOCTH,

° d)OpMHpOBaHI/Ie yMCHI/If/’I 0OBACHSITH U OLICHMBATH SIBJICHUA OKPYXAIOMIECIro MUpa Ha OCHOBAHWUU 3HAaHUI U OIIbITA, IMOJIYYCHHBIX TP U3YUCHUU
XUMUH;

* hopmupoBaHUe y 00YJAIOMUXCSI TYMAHUCTUICCKUX OTHOIICHH, TIOHUMAHUS [ICHHOCTH XUMHYECKUX 3HAHHUU TSI BEIPAOOTKH SKOJIOTHYECKU
1eJIeCO00Pa3HOTo MOBEICHUS B OBITY M TPY/IOBO# JICATEIBHOCTU B LIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYIKAIOLICH MTPUPOJTHON CPEJIBL;

* pa3BUTHUE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHUS OOIICUEIIOBEYECCKUX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMIIS U HAIPABJIEHHOCTHU AaJbHEHNIIEro 00yyeHusl.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE
B cucreme o6miero obpa3zoBaHusi «XuMus» MpU3HaHA 0053aTeIbHBIM y4EOHBIM MPEAMETOM, KOTOPBII BXOAUT B COCTaB MPEIMETHOW 00JIacTH
«EcTecTBeHHO-HayyHbIE MpPEAMETH». YUYEOHbIM IUIAaHOM Ha €€ M3ydeHue oTBeneHO 138 ydyeOHBbIX YacoB — MO 2 4 B HeAento B 8 M 9 kimaccax
COOTBETCTBEHHO.

Conep:kanmne o0pa3oBaHusi 0 rogamM 00y4eHUsI

(mpakTHyeckas 4acTb y4eOHOTO COJIepKaHus IpeIMeTa yCHuiIeHa MaTeprualbHOTeXHuYecKoi 6a30ii neHTpa «Touka pocray, HCTIONB3YEeMOTO s
peannzanuu 00pazoBaTENIbHBIX IPOTrPAMM B paMKaXxX MpernojaBaHusl XUMUH )
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Beeoenue

Uto m3yuaer xumus. [Ipocteie u crnoxxHbie BemecTBa. CBOMCTBAa BelIECTB. XUMUUYECKUN 371eMEHT. DOpMBI CYIIECTBOBAHUS XUMHYECKOTO
JlieMeHTa. XHUMHUYECKHe SBJICHMS, UX OTIWYHE OT (u3nueckux sBieHU. JlOCTIKEHHsS XUMHUM U MX MpaBUIbHOE HCHOJb30BaHue. Mctopus
BO3HMKHOBEHHUS U PA3BUTHUS XUMUU. POJIb OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKON Hayku. OCHOBHBIE 3aKOHBI XUMHUU. O0111ee 3HAKOM CTBO
CO CTPYKTYPOH MEepUOAMYECKON TaOiuibl: mepuoasl U rpymnmnbl. Tadtmuma J[.M. MenneneeBa kak cripaBOYHOE MOCOOWE JJIsl TIOJYyYEHHUs CBEICHUN O
XUMHUYECKUX anieMeHTax. O0o3HaYeHHe XMMUYECKUX 3JeMeHTOB. [IpoucxoskieHne Ha3BaHWN XUMHUYECKHUX djieMeHToB. Tabmuna MenpeneeBa Kak
CIPaBOYHOE MOCOOME /7Sl OJyYEHUS! CBECHUM O XMMHUUYECKUX dJIeMeHTaX. XuMuueckas Gpopmyna, MHIEKC, KOA(h(GUIIMEHT: 3aucu U YTeHue GopmyIL.
Macca aroMmoB u MoJiekyn. OTHocuTenbHast arToMHasi Macca. OTHOCHTENbHAs MOJIEKYsipHasi Macca. PacueT MaccoBo# 10IM XUMUYECKOTO 3JIEMEHTa 0
dbopmyne BeriecTa.

Amompl Xumuueckux 371eMeHmos

Jloka3zaTenbcTBa CIOXKHOCTU cTpoeHHst atoMoB. OmnbiThl Pesepdopna. [lnanerapHas Mojens CTpOoeHHs aTOMOB. XapaKTePUCTHKA HYKIOHOB.
B3auMoCB3p NOHATHI: HPOTOH, HEUTPOH, MaccoBoe uucio. COBpPEMEHHOE OINPENEIIEHUE TOHATUSA «XUMHYECKHH dleMeHT». l3meHeHus,
IIPOUCXOJAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEMTPOHOB B COCTABE aTOMOB XMMHUYECKHX 3J€MEHTOB. M30TOIBI, Kak pa3HOBHIHOCTH aTOMOB
OJTHOTO 3JIeMEeHTa. XapaKTepUCTUKa MIEKTPOHOB. CTpOEHUE 3IEKTPOHHBIX 000JI0UEK aTOMOB 3JIeMEeHTOB. [IoHATHE 0 3aBEpIIEHHOM M HE3aBEPILIEHHOM
AJIEKTPOHHBIX (PHEPreTHUECKUX) YPOBHAX. PacrosioskeHue 3JIeKTpOHOB Ha SHEPreTHYECKUX YPOBHSX, aTOMbl METAIJIOB M HeMmeTauloB. VoHBI
MOJIOKUTENbHbIE U oTpuuareibHble. [lonsaTe moHa. MoHel, 0Opa3oBaHHbIE aTOMaMM METaJIOB M HeMeTasioB. [IoHsATHEe 00 MOHHOW CBSI3HM, CXEMBI
00pa30BaHus MOHHBIX coeMHeHUIH. CXxeMbl 00pa30BaHus MOJIEKY. DIEKTPOHHbBIE U CTPYKTYpHBbIE (Gopmyibl. KoBaieHTHAs mossipHas U HemoJsipHas
xumudeckue cBs3u. Cxembl oOpazoBanust monekyn coenuHenuid (HCI, H20, NHsu np.). DnextpoHHble U CTpyKTYpHbIE (opmyinbl. CxeMsl



o0pa3oBaHus IByXaTOMHBIX MOJICKYJ BOJOPOJIa, XJI0pa, CEPhl, a30Ta U Ap. DICKTPOHHBbIE U CTPYKTypHBIE (opMyibl. KpaTHOCTh XUMHUYECKOH CBSI3H.
[Tonsitne o merayumyeckoil cBs3u. Enunas mpupona xummueckoi cBsizu. llonstue 06 atom-uonax. Ilonarue 06 00600LIECTBICHHBIX IIEKTPOHAX.
BrinosnHenue ynpaxHeHUH, TOAroTOBKa K KOHTPOJIBHON padoTe.

Ilpocmuie éeujecmea

XapaKkTepucTUKa IOJIOKEHHSI 3JIEMEHTOB-METAIJIOB U HeMeTauioB B [lepuoanueckoit cucreme. Ctpoenue ux aromoB. dusnyeckue CBONCTBA
METaJJIOB M HEMETAJUIOB — IPOCTBIX BEIIECTB. PacueT OTHOCHUTENbHON MOJEKYISpPHOW Macchl (IIOBTOpPEHHE). AJIOTpONMsSI Ha IpPUMEpE OJIOBa,
docdopa, kucaopona u yriepoaa. KoarmuecTBo BemiecTBa u eIMHUIIBI €0 U3MEPEHUs: MOJIb, MAJTUMOJIb, KHIIOMOJb. [locTosiHHas ABoranpo. Pacuer
MOJIEKYJISIPHBIX MAacC BEIIECTB 10 HMX XUMHUYECKUM ¢dopmynaM. MWIHMONApHas M KWIOMOJISIpHash MaccChl. BEITIONHEHWE YHpaXKHEHWH C
WCTIOJIb30BAHMEM TOHATUH «IIOCTOSTHHAsE ABOTa/IpO», «KOJIMYECTBO BEIIECTBAY, «Maccay, «MOJIsipHas Maccay. O000IeHne U 3aKperuieHne 3HaHU i TI0
TeMe «KonnuecTBo BeliecTBay», pelieHre 3KCIepuMeHTalIbHbIX 3a1a4. [lonaTue o MosisipHOM 00beMe razoB. HopmanbHble ycinoBus. MUIIITUM OJISIpHBIIM
U KWIOMOJISIpHBIH 00beM. BpinonHeHue ynpaXXHEeHUl C HCHOJIb30BAaHUEM MOHSITUH «MOJIIPHBIA 00BEM», «KOJIMYECTBO BEIIECTBA», «Maccay,
«MoJisipHas Maccay. O000IIeHne U 3aKperieHne 3HaHUK Ha TeMy «MoJIIpHBIN 00beM Ta30B», pelleHne dKCIePUMEHTAIBHBIX 3a1ad. O0o0eHue u
cucTemMaTu3aluvs 3HaHui. PemeHue 3a1ad v ynpaXHEHUH € MCIOJb30BAHHEM MOHATHA «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHbBINA
00BbeM», «ITOCTOSTHHAST ABOTAPO».

Coedunenun XumMuueckux 3nemenmaos

[Tonsitre o crenenu okuciaeHus. OnpeaenaeHne CTeNeHu OKUcIeHus o Gopmynam coenrnenuil. CocrapieHue Gopmysn OMHAPHBIX COSAUHEHUH,
oOumii cnoco6 ux HazBanuil. Oxcuzapl. CoctaBineHue ux (opmyn u HazBaHuil. Pacuersl mo ¢opmymnam. CocTaB M Ha3BaHMsSI OCHOBaHHM, HUX
kiaccudukanys. Pacuersr mo hopmynam ocuoBanwmii. [Tpeacrasurenn: NaOH, KOH, Ca(OH)2. Pacuets mo gopmynam ocHoBanuii. CocTaB v Ha3BaHUS
KHCJIOT, X Kinaccudukanus. Pacuerst mo gopmynam kucnotT. IIpeacraButenu kuciot. Pacuerst mo gopmynam kucimoT. CocTaB M Ha3BaHUs COJICH.
Pacuetsr o ¢opmynam coseit. [peacrasurenu coneit: NaCl, CaCOsz Caz(PO4),. Pacuersl mo dopmyaam coseit. [IpoBepounas paboTa 10 OCHOBHBIM
KJlaccaM HEOpraHMuYecKHxX BemiecTB. PacueTsl mo (opmyliaM OCHOBHBIX KJIACCOB HEOPraHWYECKUX BemlecTB. AM(OTEpHbIE M KPUCTAIIIMYECKHE
BeniectBa. Kpucramnmueckue pemerku. [IoHATHS 0 MEXMOJIEKYIIPHOM B3aUMOJICUCTBUU M MOJIEKYJISIPHOM KpHCTa/UIM4ecKor pemerke. CBoilcTBa
BEILIECTB C 3TUM THUNOM pemieTkd. CBOMCTBA BEIIECTB € Pa3HbIM TUIOM KPUCTANIMYECKHUX PEIIETOK, WX IPUHAAJIECKHOCTh K Pa3HbIM KiaccaMm
COeIMHEHUI. B3anMOCBA3b TUIOB KPUCTAIIMYECKUX PELIETOK U BHJIOB XUMUYECKOW CBA3U. IIOHATHS O 4MCTOM BEHIECTBE M CMECH, UX OTIMYHMS.
[Ipumeps! xuakux u razoodpasnsix cmeceid. CriocoObl pazaeneHus: cMecel. [IoHATHS O 10U KOMIOHEHTa cMecU. Brluucienue ee B CMECH U pacyer
Macchl WM 0ObeMa BellecTBa B CMECH 10 ero JoJie. Perenue 3a1a4 v ynpakHeHUH Ha pacueT A0 (MacCoBOW UM 00BEMHON) U HAXO0K/IEHUE MACChI
(oOBbema) KOMIIOHEHTa cMecH. BblnosHeHNe ynpaKHEHUH U pellieHre 3aay.

H3zmenenusn, npoucxooaujue c geujecmeamu

CriocoObl OYHCTKH BEIIECTB, OCHOBAHHBIE HAa UX (PU3NYECKUX CBOMCTBaX. O4KNCTKa MUThEBOU BObI, meperonka Hedru. [lonstue o XumMu4eckux
SBJICHUAX, UX OTIU4Me OT (usmueckux. [Ipu3Haku W yCIOBHs MPOTEKAaHUS XUMUYECKMX peakuuid. Peakius ropenus. KonmuecTBeHHas cropoHa
XMMHUYECKUX DPEaKIMil B cBeTe y4yeHHs 00 aromMax M MoJIeKylax. 3HaueHHe 3aKOHa coxpaHeHus macchl BemiecTB. Ponp M.B. JlomonocoBa u /Jl.
JlanbToHAa B OTKPBITUM W YTBEPHKJCHUU 3aKOHA COXpPaHEHUsT Macchl BemiecTB. [IOHSATHE O XMMHYECKOM YpaBHEHHHM KaK 00 YCIOBHOW 3amlucu
XUMUYECKON PEeaKlUu ¢ MOMOIIBI0 XMMHUYECKUX (opMyn. 3HaueHHe MHIACKCOB M KO3 ¢uireHToB. CocTaBlieHNe YpaBHEHUH XUMHUECKUX PEAKIMM.
Pemienue 3a7ay Ha HAXOXAEHUE KOJUYECTBA, MACChl MM 00beMa MPOJIyKTa PEaKIUU 10 KOJUYECTBY, Macce Wik 00beMy HUCXOIHOTO BellecTBa. Te xe
pacyeTsl, HO C UCHOJIb30BAHNEM MOHATHS «J0JIs» (MCXOJHOE BEIIECTBO JaHO B BUJIE pacTBOPA 33JJaHHOM KOHIIEHTPAIUU WIIN COACPXKUT ONPEIeJICHHYIO
70Jr0 mpuMeceit). Perienne skcreprMeHTalbHBIX 3a/1a4, 3aKperieHne 3HaHU 1o Teme «XuMHuyeckre ypaBHeHHs». CYIIHOCTb peakiuii pa3ioKeH ust U
COCTaBJICHUE YpaBHEHHUH peakiuii, nmpojenaHHbIX yuuTeneMm. [loHsTHe 0 ckopocTH Xumuueckux peakiuil. Karammszaropsl, pepmentsl. CylrHoCTh
peakuuii coenuHeHus. CocTaBlleHHE ypaBHEHMH peaklMil, MpojaenaHHbX yduteneM. CymHocTh peakuuil 3aMemnieHus. CocTaBiieHUE YpaBHEHMU



peaxkuui, IpoAeIaHHbIX YUUTeIeM. P akTHBHOCTH METaJIJIOB, €r0 UCIIOJI30BAHUE I IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKLUN MEX Ty
MeTaJUIaMU U PACTBOPAMH KHCIIOT. Peakiuy BHITECHEHHS OJTHUX METANIOB M3 PACTBOPOB MX COJIEH ApyruMu Metamiamu. CylHOCTh peakuuii oo MeHa.
CocraBiieHHE ypaBHEHUN peaklui, MPOJENaHHBIX yuuTeseM. Peakiuu HelTpanuzanuu. YCIOBHUS TEUEHUs peakUuil MeXay pacTBOpaMH KHUCIOT,
1IeJI04Yel U cojei 10 KoHIA. THIlbl XMMUYECKUX peakuuid (10 MpU3HAKy «UUCIIO U COCTAaB MCXOJHBIX BEUIECTB U MPOJIYKTOB PEAKLMN») Ha IPUM EpPE
CBOMCTB BOJbI. Peakuusi pa3noKeHus — 3JIEKTPOJn3 BOJbl. Peakuumu COeIMHEHUsS — B3aMMOJCHCTBHE BOJbI C OKCHUJIAMH METAJJIOB U HEMETAJUIOB.
[TonsTe «ruapokcuab». Peakiuu 3aMeleHuss — B3aUMOJICHCTBUE BOJBI C LIEIOYHBIMU U LIEJIOYHO3EMEIbHBIMU MeTajulaMu. Peaknuu oOMeHa (Ha
IpUMepe TUIpoJK3a cCyib(ara altoMUHUS U KapOuaa Kanblus). Pemenne 3agau u ynpaxxnenuit. [loarotoBka k KOHTpoJIbHOM padoTe.

Ilpocmeitmue onepayuu c eewyecmeamu (XumMuueckuil NPaKmuKym)

[IpaBuna TeXHUKH OE30MACHOCTH TpPU OOpalleHHH C JTa0OpaTOpPHBIM O0OpYAOBaHHEM, NMPH pPaboTe B KaOWHETe XWMHUHU. 3HAKOMCTBO C
nabopaTtopHbIM oOopynoBaHueM. Pu3nyecKkue M XMMHUYECKHE PEaKIMM IpU ropeHuu cBeud. KadecTBeHHBI cocTaB mouBbl. Cpega MOYBEHHOTO
pactBopa. AHanu3 Bojbl. IIpo3paunocTs Bojbl. [IpM3Haku XUMUYECKUX peakiUil: BbIJEIEHUE Ta3a, BINAJCHUE 0CaJKa, U3MEHEHHUE 1[BETa BEIIECTB.
KauectBennsie peakiuu. [Ipurotosienue pactBopa caxapa U pacyeT ero MaccoBOi J10JIM B pPacTBOPE.

Pacmeopenue. Pacmeopul. Peakyuu uonnoz2o oomena. OKuciumenbHo-60cCmano8umenbHyle peakyuu

PactBopbl. ®dusnueckas M XUMHYECKas TeOopHs pacTBOpoB. TemsoBble SBIEHHUS NpU pacTBOpeHHH. [HIpaTbl M KPUCTAJUIOTHIIPATHI,
KpUCTAJIIIM3allMOHHAasl BoJia. HackllieHHbIe, HEHACHIIIEHHbIE, MTePECHIIIEHHbIE PACTBOPHI. XOPOIIO pacTBOPUMBIE, MAJOPACTBOPUMBIE U MPAKTUUECKU
HEPACTBOPUMBIE BEIIECTBA. DIEKTPOIUTHI U HEDJIEKTPOIUTHI. DJIEKTPOIUTHYECKAs TMCCOIMAlUs U accolranus. MexaHu3M JUCCOLMAIK BEIIECTB C
pa3auYHbIM THMOM CBs3H. CTENeHb 3IeKTpOoUTHYEecKO maucconuanuu. CuibHbIE U cla0ble 3JEKTPOIMUTHI. JNEKTPOJUTHI U HEIIEKTPOJUTHI.
MexaHu3M AUCCOIMAIMY BEIIECTB C Pa3IMUHBIM TUIIOM CBsI3U. CTENeHb 3IeKTPOIUTHYeCKON nuccounanuu. CuiabHble U cialble 31eKTpOauThl. o HBI.
CpoiictBa noHoB. Knaccudukaims HOHOB MO cOCTaBy (TPOCTHIE W CJOXKHBIE), TIO 3apsAay (KaTHOHBI M aHUOHBI), MO HAJUYHIO BOJHON 000JI0YKH
(rumpotrpoBaHue W HeruaApoTupoBanue). OcHoBHBIC ToJokeHUsT TDJ[. Peakninm B BOJHBIX pacTBOpax 3eKTposuToB. HeoOparumeie m oOpaTuMbie
peakuuu. MoJekyaspHOe ¥ MOHHOE ypaBHEHHME peakumil. Peakimu moHHOro oOmeHna. Peaknmu ueitpanuzarnuu. Kucnorel. Mx kmaccudukamus mo
paznuuHbIM npusHakaMm. OnpenerneHue KUCIOT Kak 3JIEKTPOJIMTOB, X AMCCoLMalvs. B3aumonelcTBre KUCIOT ¢ METaJUIaMH, YCIOBUSL TEUEHUS ITUX
peakuuidi. OJEKTPOXUMHYECKUM psii HANpsOHKEHUsT MeETauioB. B3anMoneicTBHE KHUCIOT € OKCHJAMH METAIOB WM OCHOBaHUAMHM. Peakiuu
HelTpanu3auuu. B3auMopelcTBHE KHUCIOT € COJNSIMH. 3aluch YpaBHEHUW peakiuil (MOJIEKYJISAPHBIX M HMOHHBIX) C HCIIOJIb30BAHUEM TaOIUIIbI
pactBopumoctu. OrmpeneneHUe OCHOBAHUN Kak »JJIEKTPOJIMTOB, WX aAucconumanus. Krinaccuduxaiuss OCHOBaHMU 10 pPa3IMYHBIM MPU3HAKAM.
BzaumopneiictBue ocHoBaHUi ¢ KuciaoTamu (moBTopeHue). BzaumoneiictBue mienoueit ¢ consiMu (pabota ¢ Tabiauiel pacTBOPUMOCTH) U OKCHUIaMU
HeMeTalioB. PasnokeHue HepacTBOpPUMBIX OcHOBaHWil. CocTaB OKCHAOB, HUX Kiaccudukaius. CBOWCTBAa KHUCIOTHBIX M OCHOBHBIX OKCHJIOB.
Omnpenenenue coyel Kak AJIEKTPOJIUTOB, X Auccoruaius. Knaccuduxanus coneit. BzanmopeiictBue coneli ¢ MeTaiaMu, 0COOEHHOCTH 3TUX P eaKIui
Y B3aUMO/IeIICTBHE coJieil ¢ comsimu (paboTa ¢ Tabnuieit pactBopuMoctn). B3aumopeiicTBue coneil ¢ kucnotamu | menodamu (nosropenue). [lonsitue
0 TEHETUYECKOU CBSA3M U I'€HETUYECKHX psAaxX METAJIOB U HEMETaJUIOB. Pa3nuuHble mpu3HAKU KJIacCU(PUKAIMU XUMUYECKUX peakuuid. OnpeseneHue
CTETIeHEeW OKHUCIICHHUS SJIEMEHTOB, OOpa3yIONIMX BellecTBa pazNuyHbiX kiaccoB. Peakumu OBP. Ilonstne 00 okuciaurere W BOCCTaHOBUTEIIE,
OKHCJIEHUH W BOCCTAHOBJIEHMHU. PellleHHe pacyeTHhIX 3a4ay 10 YPaBHEHUSAM, XapaKTEpU3YIOUIUM CBOWCTBA OCHOBHBIX KJIACCOB COEAUHEHUH, U
BBITIOJIHEHNE OCHOBHBIX KJIACCOB COEIMHEHHI STOro IIaHa Ha TeHETHYeCKYIO CBs3b. [loaroToBka K KOHTpOJBHOU paboTe. MToroBas KoHTposbHas
pa0ora.
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Ctpoenne atoMa, XapakTep MPOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB IMPOCTOIO BEHIECTBA CO CBOMCTBAMH MPOCTHIX BEIECTB, 0OPA30BaHHBIX
COCETHUMHU IO MEPUOJy U MOATrPYIIIE JIEMEHTAMHU; COCTaB U XapaKTep BBICLUIET0 OKCHJAA, IMAPOKCH/IA; COCTAB JIETYYEro BOJOPOJIHOTO COEIUHEHUS
(mns memerasuia). CoiictBa anekTpoiauToB B cBere TOJl. I'enermueckue psanpl Merauia U Hemerayia. CamocTosTelbHas padboTa ¢ y4dalluMUCS.
3akperuienue matepuaina. [lonsatue o mepexoHbIx sneMenTax. AMpoTepHOCTh. ['eHeTHUeCKui paa mepexoaHoro sieMenTa. [lepuoandyeckuil 3aKoH U
[lepuoauueckas cucrema, crpoenue atoma. 3Hadenue 113 u [1C.

Memannwt (14 u)

XapakTepucTUKa IIOJOXKEHUsl 2JIeMEeHTOB-MeTauloB B Ilepuoauueckoit cucteme. CTpoeHuMe aTOMOB MeTauioB. MeTaminueckue
KPUCTATMYECKUE peIIeTKH. MeTauimueckas XUMHUYECKash CBs3b. XapaKTEPUCTHUKA OONIMX XMMHUYECKUX CBOWCTB METAJUIOB HAa OCHOBAaHHH HX
MOJIOKEHUS B DIIEKTPOXMUMHUYECKOM DSy HAIpPSKEHUW B CBETE NPEACTABICHUM 00 OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIX peakiusax. CaMopoiHbIe
METaJUTbl U OCHOBHBIC COCIMHEHHUS METauIoB B mpupojne. Baxueiimue pyapl. [loHATHE 0 METAIypruu M €€ Pa3sHOBHIHOCTSX: MUPO-, THUIPO-,
anekTpoMmeTaiyprun. Kopposust metamioB. CriocoObl 3alIUTHl METAJJIOB OT KOPPo3uu. OcoOEHHOCTH (PU3NUYECKUX U XUMUYECKUX CBOMCTB MICIOYHBIX
MeTayuIoB. BakHelme coeMHEHUs MIEI0YHBIX METAJIJIOB: IIEJIOYH, COJIU; UX CBOMCTBA M npuMmeHeHue. OOIas XapakTepUCTHKa METAJIOB BTOPOM
TPYIIITBI TJIABHOHW MOATPYIIBI, OCHOBHBIC (PM3NYECKUE U XUMHUYSCKUE CBOMCTBA IICIOYHO3EMENTBHBIX MeTaUIOB. Baxknelmme coemnuenus Ca u Mg, ux
npuMeHeHne. Poib Kanblmsi ¥ MarHus B JKUBBIX opraHu3Mmax. CtpoeHue atoma, GU3MUECKHEe W XMUMHYECKHE CBOWCTBA. [IpuMeHeHHWEe amroMUHUSA.
CoenuHeHUs aTIOMHHHS — OKCUIBI U THAPOKCHIBI, UX aM(POTEpHOCTh. BakHeHIINEe COMM alfOMUHUS. 3aKpeIUIeHHEe W CHUCTeMaTH3allusl 3HAHWH I10
TJIaBe TEpPBOM: 0O0IIasl XapaKTepUCTUKA METAJJIOB, XMMHUYECKHE CBOMCTBA METAJUIOB. PerieHue SKCIEepUMEHTANbHBIX 3aJ]lad, PEIICHHE ypaBHECHHI.
Crpoenue atoma >xenesa. dusndeckue M XxuMuueckue cpoiictBa. [Ipumenenue sxeneza. Coenunenus xenesa |l u sxenesa IIl. 'enernueckue psiibl.
KadecTBeHHBIC peakiy Ha HOHBI JKeJe3a.

Ceoiicmea memanioe u ux coeOUHeHull (Xumuueckuil npakmuxkym)(3 u).

Pemienue nemnoyek XWUMHUYECKHX MpeBpalleHUd 1o BapuaHTam. [loBTOpeHHMe Ha MPaKTUKE XMMHYECKUX CBOMCTB METAJUIOB. 3aKpeIUICHHE
3HaHUH MO PACIO3HABAHUIO U MOJYYEHHIO BEIECTB, 3aKPETUICHNE 3HAHUI IO XUMHUYECKUM CBOMCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxxenne HemeTtamwioB B [leproaudeckoit cucreme, 0COOCHHOCTH CTpOoeHUs MX aToMOB. Psier 0. Kpucranmnueckoe cTpoeHne HEMETAIIIOB
— npocThIX BemecTB. Amotponus. O30H. CocraB Bo3nyxa. @usnyeckrue cBOMCTBA HEMETAIIOB. OTHOCUTENIBHOCTD MOHATHN «METAID» U «HEMETAJLD».
XHUMHUECKHE CBOMCTBA HeMeTauloB. OKHUCIUTENbHbIE CBOMCTBA: B3aMMOJCHCTBHE C METaUIAMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU
MeTajulaMH, HEKOTOPBIMH CJIO’KHBIMU BElIECTBaMU. BOCCTaHOBUTENbHBIE CBOMCTBA HEMETAUIOB B PEAKIMAX C KUCIOPOJOM, CIOXKHBIMHU BEIIECTBAMU-
OKUCIUTENAMU. MaKpO3JIEMEHTBl 1 MUKPO3JIEMEHTHI. POJIb MUKPO3JIEMEHTOB B )KU3HEACATEIIBHOCTA PACTEHUN, dKUBOTHBIX U yeioBeka. OpraHudecKue
BEIECTBA: OENKU, KUPBL, yrieBoasl. @epmentsl. Butamunsl. ['opmonsl. [lonoxenue B [lepuoauueckoit cucteme /1. . MengeneeBa. Ctpoenue aroma
1 MoJIeKynbl. PU3nuecKre U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MoJdydyeHrue u npuMenenue. O0mmas xapakrepucTuka ranorenoB. CTpoeHrne aToMOB
rajioreHoOB, CTENEHU UX OKUcIeHUs. CTpOEHHE MOJIEKYII rajJoreHoB. ['anoreHsl — MpocThle BEEecTBa. 3aKOHOMEPHOCTH B U3MEHEHNH UX XUMHYECKUX U
(bu3MYECKUX CBOMCTB B 3aBUCHMOCTH OT YBEITUYEHHUS MOPSIAKOBOIO HOMEpPa XMMHUECKOTo neMenTa. Kpatkue cBenenus o xiope, Opome, noze, drope.
[Tonyyenue x1a0poBOAOpOAA. XJIOPOBOAOPO B MPUPOAE. XJIOPOBOAOPO U COJSIHASA KUCIOTA. XJIOPUJbL, UX MPUMEHEHHE B HApOJHOM XO3SKCTBE.
[TonydyeHue rajgoreHoB METOJIOM 3JIEeKTpoJin3a. buosornueckoe 3HaueHue rajoreHoB U ux coeauHeHuil. [Ipumenenue ranorenoB. CTpoeHue aToma
KHCTIOpoa. AIJIOTPONHUS KUCIOpoa. XapaKTepUCTHKAa XUMUYECKIX CBOMCTB KUCIOpoaa B cBeTe mpeactasienuid 06 OBP. [Ipumenenue kucnopona.
Crpoenue aroma cepbl. AmnoTponus. Dusnueckue CBOWCTBA pPOMOMYECKON cepbl. XapaKTepUCTHKAa XUMHUYECKHX CBOWCTB Cepbl B CBETE
npenactaBieHuit 06 OBP. Baxwneifiiue coequHeHNsI cepbl: CEPOBOOPO/I, CYIb(HIbI, OKCHJIBI, CEPHUCTASI KUCIO0Ta, CYTb(QHUTHI; UX CBOWCTBA, TIOTYyYCHHE
U npuMeHeHue. Pa30aBneHHas ¥ KOHIICHTPUPOBAHHAS CepHAasl KHCIOTa, €€ CBOMCTBA, MONydeHUE U IPUMEHEHHe. Peakiuu B3anMOIeCTBUS ¢ CEpHOA
kucnotoil. Ctpoenue atomoB azora. CTpoeHHe MOJEKYIbl a3oTa. DU3NYecKHe W XMMHUYECKHE CBOWCTBA a30Ta B cBeTe mpejcraBieHuit o6 OBP.



Crpoenue Mousekynbl amMMuaka. Pu3nueckue CBONCTBA, IOJydyeHHE, COOMpaHME, paclO3HABAHHWE aMMHaka. XHMHUYECKHE CBOMCTBA aMMHAaKa:
BOCCTAHOBHTEJIbHBIE U 00pa30BaHHE MOHA aMMOHUS IO JOHOPHO-aKLENTOPHOMY MexaHu3My. CoiM aMMOHHMSA: COCTaB, MOJIydeHHE, (PU3NUYECKUE U
xumuueckue cpoiictBa. [lpencraBurenu. Ilpumenenue B HapoaHoM Xo3sicTBe. Okcuapl a3zoTa. A30THas KHCIIOTAa, €€ CBOMCTBA M IPUMEHEHHUE.
Hutpatsl, cenmutpsl. Ctpoenue atoma. Amnorponus. CpaBHEHHE CBOIMCTB M NpHMEHEHHE KpacHOro u Oenoro Qocdopa. XuMudeckue CBOHUCTBA
docdopa. Oxeun docdopa (V) u opropochopnas kucinora. Comm opropocdopHoii kucinotel. Dochop B mpupoae. Pocdopusie ynodpenus. CtpoeHue
aToMa yriepojaa. AJJIOTpOmNusi, CBOWCTBa Moaudukanuii — anmasza u rpadura. Mx npumeHenne. AMOp(QHBII Yriaepoa U ero copra: KOKC, caxa,
JPEBECHBII yrojib. AncopOuMsi U ee NMpakTUYecKoe 3HaueHue. XMMHUYECKHE CBoMcTBa yriepoja. OkcuIbl yriepoja, UX CBOWCTBA, MOJIyYE€HUE U
npuMmeHeHne. CTpoeHne MOJIEKYl OKCUIOB Yriepoja. YTrojibHasi KUCIIOTa U ee coJid. BaxHeie kapOOHaThl: KalbIMT, CO/A, OTAIl — X 3HAYEHHUE U
npuMeHeHne. PacmosnaBanmne kapOoHaToB. Ilepexon kapOonatoB B ruapokapOoHaTtel m oOpaTHO. CtpoeHme atoma. CpaBHEHHE €ro CBOWCTB CO
CBOWCTBaMU atoMa yriepoja. Kpucramuimieckuit KpeMHHH, CpaBHEHHE €ro CBOMCTB ¢ yriaepooM. [Ipupoansie coeauuenns kpeMuus: SiO2, CHITUKATHI
U aJOMOCHIIMKaThl. Pa3HOBUAHOCTH cTekia, ero npoucxoxaeHue. Ilomyuenue nemenrta. [IpousBoacTBo M npuMeHeHue ctekna, (papdopa, nemeHra.
3akperjeHue W CcHUcTeMaTu3alus 3HaHUM 10 TeMe: CTPOEHHWE aTOMOB HEMETAJUIOB, KOBAJCHTHAs HEMNOJspHas XHWMHUYecKas CBs3b. PelieHue
SKCIEPUMEHTAJIbHBIX 3a/a4 U ypaBHeHUM peakuuil. [loaroroBka K KOHTpOJIbHON paboTe. 3akperjeHue M CUCTeMaTH3alMsl 3HAHUW 10 TeMe:
XUMHYECKHEe U (pU3MUecKue CBOWCTBAa HEMETAJJIOB, XMMHUYECKHE pPEaKIMM, KOBAJEHTHas MOJIsIpHAs CBsA3b. PellleHue 3KCIepHMEHTAlbHBIX 3a/1ad U
ypaBHeHUH. [loAroToBKa K KOHTpOIBHOU padoTe. PaboTa Hax ommbkamu.

Ceoiicmea nememannog u ux coeournenuit (3 u).

Pemenue skcriepuMeHTanbHbIX 331a4 no Teme «lloarpymnmna kucinopoay. Perenne sxcnepuMeHTanbHbIX 3a1a4 no teme «lloarpymnmna a3zora u
yriaepoja». 3akperuieHne 3HaHU| 10 MOJIyYEHHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue seuwiecmea (12 u)

BemectBa oprannueckne u HeopraHuudeckue. [IpuunHBI MHOTOOOpa3usi OPraHMYECKUX COCIWHECHUN. BaneHTHOCTh. XWMHYECKOE CTPOCHHUE
OpraHMYECKUX COeIUHEHUI. MoeKynsipHble U CTPYKTypHBIE (OpPMYJbl OpPraHMYECKUX COEOUHEHHH. ['omonormueckuii psj MpelnenbHBIX Y/B.
Panukanel. M3oMepbl 1 nzomepusa. @u3ndeckne U XUMUYECKUE CBOMCTBA. MeTaH M 3TaH: CTpoeHue MoJieKyll. ['openre metana u stana. [Ipumenenue
MeTaHa. XMMHUYECKOE CTPOCHHE MOJIEKYJIbI ATUJIeHA. [[BoitHas cBA3b. B3aumoerictBue stuiieHa ¢ Bojou. [lomumepuzanus stunena. [lonustuneH u ero
3HaueHue. [loHsATHE O MpeAeTbHBIX OJTHOATOMHBIX CIIUPTAX HA MPUMEPE METaHOJIa U dTaHoja. TpexaToMHbIN cnupT riuiepuH. OKUCIEHUE ATUIIOBOTO
cnupTa B yKCycHbIN anpaerui. [lonstue o6 anpaeruaax. OkuciaeHue anbaeruaa B KUcaoTy. OTHOOCHOBHbBIE HETpeAeIbHble KapOOHOBBIE KUCIOTHI Ha
npuMepe ykKcycHoil kuciotel. Ee cBoiictBa m mpumenenue. CreapuHOBasi KHCIOTa Kak MPEICTaBUTENb >KHUPHBIX KapOOHOBBIX KUCIOT. Peakius
srepucukanuu. [lonstue o cnoxubix >pupax. [lonstue 06 amuHoOKucnOTaxX. Peaknuu nonukoHzeHcauuu. benku, UX cTpoeHue u OMOJOrHYecKast
poub. Ilentuanast cBsi3p ¥ nonunentunabl. [lepBuyHas cTpykTypa OenkoB. buonornueckue (ynkuuu OenkoB. CBOMCTBa OENKOB M KayeCTBEHHBIE
peakiuu Ha Oenku. Ilonsatue 06 yrmeBomax. I'miokosa. Ee cBoiictBa u 3Hauenue. Kpaxman u unemmtonosa. Mx Ouonornyeckass poib. [lomumepst
MPUPOJHBIE U CUHTETHYecKHe. Peakiuu moivMepu3alui U MOJHMKOHJeHcanuu. [lnacTMaccsl U BOJOKHA. 3aKpeIuieHHe M CUCTeMaTH3alus 3HaHUM.
Pemmenne skcriepuMeHTaNbHBIX 3a7a4.

3axkpennenue (6u)

O06o00menue, 3aKperieHrue U CUCTeMaTu3alus 3HaHUi 1o Kypcy xumuu 9 kiacca. [ToBTopenue npoiinenHsix Tem: [lepuoauueckuii 3akoH U
[lepuoanueckass cuctema, BUAbl XMMUYECKHUX CBSI3€M M TUINBl KPUCTAUIMYECKUX PEIIETOK, TUIBl XUMHYECKUX PEeaKUUid, KJIacChl XMMHUYECKHX
coeIMHEHUH. Pelienne 3kcnepuMeHTalbHbIX 3a1a4, PEIICHUE YPABHEHUN PEaKIIUi.

Mesicnpeomemmnuoie céazu



Peanu3anust MEXIpPEAMETHBIX CBSI3CH MPHU U3YUYECHUU XUMUU B 8 M 9 Ki1acce OCYIIECTBIISIETCS Yepe3 MCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO -
HAyYHBIX MOHSATHH, TaK W TOHSTHUH, SBISIFOIIMXCS CHUCTEMHBIMU ISl OTIEIBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOro Iukia OOmue ecTeCTBEHHO-
Hay4yHbIC TOHSATHS: HAy4YHBIM (DAaKT, THIOTE3a, 3aKOH, TEOPHS, aHAIM3, CHUHTE3, KJIAcCU(UKALUS, NEPUOJAUYHOCTh, HAONIOIEHUE, JKCIICPUMEHT,
MOJEIUPOBAaHNE, U3MEPECHHE, MOJICTIh, IBIICHUE, MAPHUKOBBINA d(dekT, TexHomorus, maTepuaisl Ou3nka: MaTepus, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH,
WOH, HW30TON, PaJHMOaKTUBHOCTb, MOJICKYJa, DSJICKTPUUYECCKUN 3apsij, NPOBOJHUKH, TMOJYNPOBOIHUKU, AUAICKTPUKU, (POTOIIEMEHT, HHIUKATOD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHIECKAs PEIIETKA, CIUIABbI, PU3NICCKHE BETMUNHEI,
SIMHUIIBI U3MEPCHHs, KOCMHYECKOE TIPOCTPAHCTBO, IUTaHEThl, 3BE3mbl, ConHie. buonorus: ¢orocwHTes, npixaHue, Ouocdepa, IKOCHCTEMA,
MUHEpAJIbHBIC yIO0OPEHHS, MUKPOIJIEMEHTHI, MAaKpPOIJIEMEHTHI, TUTATeNbHbIC BemecTBa [ eorpadus: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIC
MOPO/IbI, TTOJIE3HbIE UCKOMIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

Ilnanupyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI0 MpeaMeTa

Jluunocmmuuie pezynomamor O0yuaroujuiica NOaYYUmM 603IMOHCHOCHb 014 hopmuposanus ciedyrouiux auynocmuvix YY/1:

. oTpeJieNieHne MOTHUBALMY U3y4eHHUs! y4eOHOro MaTepuarna;

. OIICHMBAHHME YCBAaMBAeMOTro yueOHOTo MaTepHasa, UCX0/1d U3 COI[MANIbHBIX U JINYHOCTHBIX [IEHHOCTE;

. MOBBIIIIEHHE CBOETO 00Pa30BaTEIBLHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX MCTOPUYECKHX COOBITHH, CBA3AHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;

. 3HAHME PABUJI IOBEJICHUS B UPE3BBbIYANHBIX CUTYaAIUX;

. OIIEHWBAHME COIMATLHON 3HAYMMOCTH MPOECCUH, CBI3aHHBIX C XUMHEH;

. BIIQJICHUE TMpaBWiIaMH O€30MacHOro OOpalleHHs C XUMUYECKHMMH BEIIECTBAMU M OOOPYAOBAHHMEM, IPOSIBIIEHUE HKOJIOTHYECKOM
KYJIBTYpBHI .

Memanpeomemmnuie pe3yibmamot

PeryasitTuBHbie

Obyuarowuiicss NOIYYUm 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyismusHolx Y'Y/

. LenernosaraHie, BKIOYas MOCTAHOBKY HOBBIX IieJiel, MpeoOpa3oBaHue MPAKTUYECKOW 3ajjaud B MO3HABATEJIbHYIO, CAMOCTOSTEIbHBIN
aHaJIu3 YCIOBUN JOCTUKEHHUS 1I€JIM Ha OCHOBE y4ETa BBIJCIICHHBIX YUUTEIEM OPUEHTUPOB JACUCTBUS B HOBOM YyUeOHOM MaTepHare;

. [UTAHUPOBAHHE ITYTU JOCTHKEHUS 1IeTeH;

. yCTaHABJICHHUE IEJIEBBIX MPUOPUTETOB, BHIIEICHUE AIbTEPHATUBHBIX CIOCOOOB JOCTIKEHHUS 1€ U BbIOOp Hauboisiee 3(hdekTuBHOTO
criocoba; YMEHHE CaMOCTOSTEIbHO KOHTPOJHMPOBATH CBOE BpeMsl M YINPABIATH UM; *  YMEHHE NPUHUMATh pPEUIeHHs B MPOOIeMHOU
CUTYAIUH;

. MMOCTaHOBKA YUEOHBIX 3a/1a4, COCTaBJICHHE TUIaHA U TIOCIIEeI0BATEIBHOCTH JICHCTBHIA;

. opraHuzaius paboyero MecTa MpH BBHITIOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YIbTaTOB OOYYEHHUs, OIEHMBAHUE YCBOEGHHOTO MaTepuaia, OIleHKa KayecTBa W YPOBHS MOJYYCHHBIX 3HAHUH,

KOppeKIHs IjaaHa WU crhocoba aeicTBust mpu Heobxomumoctu . Ilo3HaBarenpHbie OOydarOmIUKCA TMONYYUT BO3MOXKHOCTH Ui (DOPMHUPOBAHUS
CHEAYIOUIMX MO3HaBaTelbHbIX Y'Y /1
. TIOWCK U BBIJICTIEHUE HH(POPMAIIHH,



. aHaJIM3 yCJIOBUI M TpeOOBaHMI 3a/1a4H, BEIOOP, COMOCTaBIICHHE 1 000CHOBaHHE CII0CO0a PEIICHNUS 3/1a4H;

. BbIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHHS 3a/1a41 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

. BBIJIBKEHHE 1 000CHOBAHME THIIOTE3bI, BEIOOP crioco0a e€ mpoBepKu;

. CaMOCTOSTENILHOE CO3/IaHHE AITOPUTMA JICATEIILHOCTH TPH PEIIEHUH TPOOIeM TBOPUYECKOTO M TOMCKOBOTO XapaKTepa,

. YMEHHUS XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOEHHUIO U CBOHMCTBaM;

. OTIMCHIBAHUE CBOMCTB: TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHNE UX CYIIECTBEHHBIX TPH3HAKOB;

. M300paKeHNE COCTaBa MPOCTEUIIMX BEHIECTB C MOMOIIBI0 XHMHYECKHX (POPMYS M CYINIHOCTH XMMHYECKHX PEAKIHHA C MOMOIIBIO
XUMUYECKUX YPaBHECHHU;

. poBeeHNe HAOIIOICHHIA, ONTCAHUE TIPU3HAKOB M YCIOBUH TEUCHHSI XUMHUECKUX PEAKIINNA, BHIIIOJHEHHE XHMHYECKOTO SKCIIEPUMEHTA,
BBIBO/IbI HA OCHOBE aHaIM3a HAOIIOEHUH 32 SKCIIEPUMEHTOM, pEIICHHE 3a]1a4, OJydYeHUe XUMUYEeCKO HH(popMaliK U3 pa3IMyHbIX HICTOYHHUKOB;

. YMEHHME OpPraHU30BbIBaTh UCCIIEI0BAHUE C LEIbI0 IPOBEPKHU TUIIOTE3;

. YMEHHME JIeJIaTh YMO3aKII0UeHUsl (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

. yMEHHE OOBEKTUBHO OIICHWUBATh WH(POPMAIMIO O BEMIECTBAX M XMMHUYECKHX IPOIECCAaX, KPUTHUECKH OTHOCUTHCS K TICEBJIOHAYYHOM
nH(popMaLnH.

Kommynuxamuenwie

Obyuarowuiicss NOIYYUm 803MONCHOCMb OJisl POPMUPOBAHUS CeOYIOUUX KOMMYHUKamuenovlx YV/][:

. MOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIICH B COOTBETCTBUU C 33Jja4aMH U YCIOBUSIMH KOMMYHUKAITHH;

. a/IeKBaTHOE HCIIOJIb30BAHHUE PEUEBBIX CPEJICTB JUISl y4acTus B JAUCKYCCHMU U apryMEHTallUd CBOEH MO3UIMH, YMEHHE NPEICTaBIATh

KOHKPETHOE COJIep’KaHhe C COOOIIEHUEM €r0 B MUCBMEHHOW U YCTHOM (opme, oTpeieliecHne crocoO0B B3aUMOJICHCTBHS, COTPYAHUYECTBO B MO CKE U
cobope nnpopmanuu;

. oTpeJiesieHue Croco00B B3aUMOIEHCTBHUSA, COTPYTHUUECTBO B IIOUCKE U cOope MHPOpMALINK, y4acTHE B AUANIOTE, IIJIAHUPOBAHUE OOIINX
croco60B paboThl, MPOSIBJICHUE YBAKUTEIHHOTO OTHOIIEHUS K IPYTUM Y4alIUMCS;

. OTIMCAHUE COJIEPKAHUS BBITOJIHAEMBIX IEHCTBUH C 11€TbI0 OPUEHTHPOBKU B MIPEIMETHONPAKTUUECKON eSITENIbHOCTH;

. YMEHHUS YUUTHIBATh Pa3HbIE MHEHHSI U CTPEMUTHCS K KOOPIAMHAIMH PA3IMYHbIX MO3UINI B COTPYIHUYECTBE;

. (dbopMynupoBaTh COOCTBEHHOE MHEHHE M MO3UIHUIO0, ApPryMEHTHPOBAaTh M KOOPIMHUPOBATH €€ C MO3UIMUSAMH MapTHEPOB B
COTPYJHHYECTBE IIPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM EATEIBHOCTH;

. OCYIIECTBIISATh B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYJHUYECTBE HEOOXOIUMYIO B3aHMOTIOMOIIIb;

. IJTAHUPOBATh 00IIIME CIIOCOOBI padOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY AeHCTBHI MapTHEPa, YMETh YOSKIaTh;

. WCIIOJIb30BATh aJIEKBATHBIC S3BIKOBBIE CPEACTBA AJIsi OTOOpa)KEHUSI CBOMX UYBCTB, MBICIEH, MOTUBOB M MOTPEOHOCTE; 0TOOpakaTth B

peuu (omucanue, 0ObACHEHUE) COJIEPKaHNEe COBEPIIAEMbIX ACWCTBUIA, KaKk B (hopMe TPOMKOM COIMAIU3UPOBAHHON peyH, Tak U B opMe BHYTPEHHEH
peuu;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOJIB3YSl CPEACTBA YCTHOW M MUCHhMEHHOW KOMMYHUKALUU TpU paboTe ¢ TeKCTaMu
yuyeOHHKA U JOMOJHUTEIBHON JTUTEPATypO, CIPABOYHBIMU TaOIUIIAMU, TPOSIBISITH TOTOBHOCTh K YBKEHUIO MHOW TOUYKU 3PEHUS MPH 0OCYXKIACHU U
PE3yIbTATOB BBIMOJHEHHOH PabOTHI.

Ilpeomemmnvimu pesynvmamamu usyuenua npeomema «Xumua» 6 8 Knacce A61A10MCA c1eOyOULUE YMEHUA:

1. B nosnasamenvHhoii chepe:



* 1aBaTh ONPEJIEJICHNS U3YUEHHBIX ITOHATUI: BEIIECTBO (XUMUYECKUH DJIEMEHT, aTOM, MOH, MOJIEKYJIa, KpUCTAJIMUECKasl pelIeTKa, BEUIECTBO, IPOCTHIE
U CJIO’KHBIE BEIIECTBA, XUMUYEcKas (hopMyia, OTHOCHTEIbHAsI aTOMHAs Macca, OTHOCUTEIbHAsE MOJIEKYJISpHAsl Macca, BaJICHTHOCTh, OKCUJIBI, KUCIIOTHI,
OCHOBaHHUSA, COJIM, aM(pOTEPHOCTb, UHAUKATOP, IEPUOJTUIECCKUN 3aKOH, IEPUOTUYECKasi CUCTEMa, NEpUOIMYecKasi TabauIa, U30TOIbI, XUMHUECKast
CBSI3b, DJIEKTPOOTPULATENILHOCTb, CTENEHb OKHCICHHS, 3JEKTPOJIMT); XUMHUYECKas peakius (XMMUYECKOE YpaBHEHHE, TE€HETHYecKas CBS3b,
OKHCJICHHE, BOCCTaHOBJICHHE, IIEKTPOJUTUYECKAS Jucconuanus, CKOpOCTb XUMUYECKON peaxkuun);
* OIIUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIbHO MPOBEIEHHBIE SKCIIEPUMEHTBI, UCIOJIBb3YS JJIsl ATOI0 €CTECTBEHHbIN (PYCCKUM, POJHOMN) SI3bIK U
SI3PIKXMMUU;" ONUCBIBATh W Pa3audaTb M3y4EHHbBIEC KJIACCHI HEOPraHWYECKHX COCAMHEHUH, MPOCTbIE M CIIOKHBIE BEIIECTBA, XUMHUYECKHE PEAKLUU;
‘KJIAaCCU(UIIMPOBATH W3Y4ECHHBIEO OBEKTbI 51 SIBJICHUS;
HaOMogaTh JEMOHCTPUPYEMbBIE U CAMOCTOSITEIBbHO TPOBOJMMBIE OIBITHI, XUMHYECKHE pEaKLWH, I[POTEKAIIUe B MPHUPOJEe U B OBITY;
* JIeNlaTh BBIBOJbI U YMO3AKJIIOUEHUsI U3 HAOIMIOACHUM, N3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILIECTB
IT0AHAJIOTUNCOCBOMCTBAMUHN3YYEHHBIX;
"CTPYKTYPUPOBATh W3Y4CHHBIN Marepuan u XUMHUYECKYIO uH(pOpMaIHNIo, MTOJTY4ECHHYIO n3 IPYrux HUCTOYHUKOB;
* MOJEIIUPOBATh CTPOEHHE ATOMOB AJIEMEHTOB IIEPBOIO — TPETHETO MEPHUOJIOB (B paMKaxX M3Y4EHHBIX MOJIOKeHuM Teopun 3. Pesepdopaa), ctpoeHue
MIPOCTENIINX MOJIEKYIL.

2. B yennocmmno-opuenmayuonnoii cgpepe:
* QHAJM3UPOBAThH W OIEHUBATH MOCJEACTBUS ISl OKPYXKAIOMIEH cpeibl OBITOBOM M MPOM3BOJICTBEHHOM NEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIECTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMHUYECKUI IKCIIEPUMEHT.

4. B chepe bezonacnocmu scuznedessmensbHOCMu.:

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABIICHUSX, 0KOTAX U JPYTUX TPaBMax, CBSI3aHHBIX BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

OTHCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACISSA UX CYLIECTBEHHBIEC MPU3HAKH;

* XapaKTepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHHUIO M CBOMCTBAM, YCTaHABIUBATh NPHUYUHHO-CJICJICTBEHHBIC CBSI3W MEXKAY JaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA;

* PaCKpbIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHITHH «aTOM», «MOJIEKYNa», «XUMHUYECKUN SIIEMEHT», «IPOCTOE BEIIECTBOY, «CIOKHOE
BEIIIECTBOY, «BAJICHTHOCTHY, UCIIOJB3Ys 3HAKOBYIO CHCTEMY XUMUMU;

* U300paXkaTh COCTAB MPOCTEUIINX BELIECTB C MOMOIIBI0 XUMUYECKUX (POPMYI U CYHIHOCTh XMMHUUECKUX PEAKIHH C TMOMOIIBI0O XUMUYECKHX
YPaBHEHUI;

* BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, @ TAKXKE MACCOBYIO JIOJIF0O XUMUYECKOTO DJIEMEHTA B COEIUMHEHUSAX
JUISL OLIEHKU UX MPAKTHYECKON 3HAYNMMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/JIbI, OCHOBAHHUSI, KUCIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUIBI U OCHOBAHMSI TI0 CBOWCTBAM, KUCJIOTHI U COJIM TIO COCTaBY;

* [10JIb30BATHCS J1A00PATOPHBIM 00OPYJOBAHUEM M XUMUYECKOH MOCYH0H;



* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE OTBITH U HAONIOJCHUS 32 U3MEHEHUSMHU CBOWCTB BEIIECTB B IMPOIECCE X MPEBpPAIICHUN; COOII0IaTh
IpaBUjIa TEXHUKU 0E€30MaCHOCTH IPY MPOBEICHIH HAOIIOICHHUH U OTIBITOB;

* pa3nIuYaTh SKCIEPUMEHTAILHO KUCIOTHI U HIENOYH, TONb3YSICh MHAUKATOPAMH; 0CO3HABATh HEOOXOIMMOCTh COONMIOICHUS Mep 0e301acHOCTH
npu 0OpaIeHUH C KUCIOTAMH U IIEJI0YaMHU.

* pacKphIBaTh CMbICH nepuoandeckoro 3akona . M. Menneneesa;

* OIMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY EPHOTUIECKOIN CUCTEMbI XHMHYECKHIX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJIEp M pACIpE/eIeHUE YHCIa 3JICKTPOHOB IO DJICKTPOHHBIM CIOSM aTOMOB XMMHYECKHX AJIEMEHTOB
MAaJIbIX TIEPUOJIOB MEPUOANIECKON CUCTEMBI, 8 TAKKE KU U KaJIbIHS;

* pa3nu4aTh BUABI XUMHUECKOH CBS3U: HOHHYIO, KOBAICHTHYIO MOJSIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* U300pakaTh JIEKTPOHHO-HOHHBIE (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKIMH CBS3SIMH Pa3HOTO BHIA,

* BBISIBJISITH 3aBUCHMOCTH CBOICTB BEIIECTB OT CTPOCHUS MX KPUCTAJUIMIECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAJUTHYECKHX;

* XapaKTepU30BaTh XMMHUYECKHE IEMEHTHl U MX COSJAWHEHHS] Ha OCHOBE ITOJIOKEHHS 3JIEMEHTOB B MEPHUOJINYECKON CHCTEME U 0COOEHHOCTEH
CTPOCHUS X aTOMOB;

* XapaKTepu30BaTh HAYYHOE W MHUPOBO33PEHUECKOE 3HAUCHHE TMEPHOIMUYECKOTO 3aKOHA W MEPHOJANYECKON CHCTEMBl XUMUYECKUX DIIEMEHTOB
. Y. MenneneeBa; * 00bSACHATh CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIMIHUAIBHOE OTINYHE OT (PU3MUECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBHS MPOTEKAHMS XUMUYECKUX PEaKITHIA;

* YCTAHABIIMBATh MPHHAICKHOCTh XUMHUYECKOW PEAKIMH K OTPEACIEHHOMY THITY TI0 OJHOMY M3 KIACCH(HUKAIMOHHBIX NMPH3HAKOB: 1) 1Mo
YHCITy M COCTaBy MCXOJHBIX BEMIECTB W NMPOIYKTOB pPEAKIUH (pEakiy COCTUHEHUs, Pa3I0KEHUs, 3aMEIIeHUsT 1 oOMeHa); 2) M0 BBIIEICHUIO HIIH
MOTJIOLIEHUIO TEIJIOTHI (PeaKMK HK30TEPMHUUECKUE U SHAOTEPMHUUECKUE); 3) 0 U3MEHEHHIO CTENEHEeH OKUCICHHUSI XUMHUYECKUX AJIEMEHTOB (peakiuu
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHEIE); 4) TI0O 00paTUMOCTH TIporiecca (peakinu 00paTuMbie 1 HEOOpaTUMBIE);

* COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON JUCCOLMAIUN KUCIIOT, HIENI0Yel, CoJieil; MOJHbIE U COKpalIEHHbIE HOHHBIE YPAaBHEHUS peakiuil
oOMeHa; ypaBHEHHS OKHCINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKHX peakiuil mo (popmyrnam/Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPENENATh HWCXOTHbIE BELIECTBA I10
(dbopmynam/Ha3BaHUSAM IPOAYKTOB PEaAKIIHH;

* COCTaBJISITh YPAaBHEHMSI PEAKIIMI, COOTBETCTBYIOIINX MOCIIEOBATEILHOCTHU («IIETIOYKEY) MPEBPALICHUI HEOPraHUYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB;

* BBISIBJIATH B IIPOIIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUAETEIBCTBYIOLIUE O MPOTEKAHUNU XUMUUYECKOM peakinu;

* IPUTOTOBIIATH PACTBOPHI C OIMPeIeIEHHON MAaCCOBOH JI0JIel pacCTBOPEHHOTO BEIIECTBA,

* OIPENIeNSTh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0OUEH M0 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKIINH, MOATBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OT/ICIbHBIX HOHOB

* OIpeNeNsTh MPUHAICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIACCOB/TPYMIN: METaUlbl U HEMETAaJlIbl, OKCH/IBI,
OCHOBAaHUS1, KUCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSAM;

* ONPEAETATh BaJICHTHOCTh M CTENEHb OKHCICHHS JIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (OPMYJIBI HEOPraHMYECKMX COETUHEHUH MO BAJICHTHOCTSM M CTENEHSAM OKHCIIEHHMs SJIEMEHTOB, a TAKKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUI U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3UUECKUX U XUMHUYECKUX CBOMCTB IMPOCTHIX BELIECTB (METAJUIOB M HEMETAJUIOB) M UX BBICIIUX
OKCH/JIOB, 00pa30BaHHBIX IEMEHTAMU BTOPOTO U TPETHETO MEPHOIOB;



* Ha3bIBaTh OOIINE XUMUYECKHE CBOUCTBA, XapaKTEPHBIE JIJIsl TPYIII OKCHIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTEPHBIE ISl KAXKIOTO U3 KIACCOB HEOPTaHWYECKUX BEIIECTB: KHCIOT, OCHOBAHHM, COJICH;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPIKIAIOIINX XUMUUECKUE CBOIICTBA HEOPraHUYECKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUI U COJIEH;
* OIIPENIENISTh BEILIECTBO-OKHUCIUTEND U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX;

* COCTaBJISITh OKUCIUTEIFHO-BOCCTAHOBUTENILHBIN OaaHC (U1 M3y4EHHBIX PEAKIUi) 10 MPEI0KEHHBIM CXeMaM PEeaKIIHii;

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKAAIOIINE XUMUUECKHUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu usyuenusa npeomema «Xumua» 6 9 Knacce A61A10McaA ciedyrOuiue YMeHuA:

1. B noznasamenvnou cghepe:

* J1aBaTh OMPEJCIICHHS U3yYEHHBIX MOHSITUM: BEIIECTBO (XMMUYECKUN AJIEMEHT, aTOM, MOH, MOJIEKYJIa, KPUCTAJUIMYECKasi peleTKa, BEUIeCTBO,
MPOCTHIC M CJIOXHBIE BEIIECTBA, XUMHUUECKast (popmysia, OTHOCUTENIbHAST aTOMHAsi Macca, OTHOCUTENIbHASI MOJICKYJISIpHAsi Macca, BAJICHTHOCTh, O KCHJIBI,
KHCJIOTBI, OCHOBaHUS, COJH, aM(pOTEPHOCTh, MHIUKATOP, TEPUOJUYECCKUN 3aKOH, MEPHOJINYECKas CHUCTeMa, MEepPHOoJuYecKas TaOiuIa, W30TOIIbI,
XUMHUYECKasl CBS3b, DJICKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHCJICHHS, AJICKTPOJIUT); XUMHYECKass peakius (XMMHYECKOEe ypaBHEHHE, TCeHETHYECKas
CBSI3b, OKHCJIEHUE, BOCCTAHOBJICHHE, ANEKTPOJIUTHYECKAS JTUCCOTTHAITHS, CKOPOCTH XUMUYECKOU peakiumn);
* OMHCHIBATH JIEMOHCTPAITMOHHBIE U CAMOCTOSATEIHLHO MPOBEIEHHBIE YKCIIEPUMEHTBI, UCIIONIB3YSI NI TOTO €CTECTBEHHBIN (PYCCKUM, POTHON) SI3BIK H
SI3BIK XUMWH,

ONKCHIBATh U pa3iMyaTh W3YYEHHbIE KJIACChl HEOPraHMYECKHX COEJIWHEHUN, MPOCThIE U CIOKHBIE BEIIECTBA, XHUMHUYECKHE PEaKLUU;

‘Ki1accuuuupoBarthb U3YyYEHHbIE 00BEKTHI u SIBIICHUS;

HaOMOIaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIbHO TIPOBOJMMBIE OIBITHI, XUMHYECKHE pEaklWd, [POTEKAIIe B MPHUPOAEe U B OBITY;

* JIeNlaTh BBIBOJBI U YMO3AKIIOUEHHS U3 HAOMIOACHUM, N3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEU3YUECHHBIX BEILIECTB

o aHaJIOTUU co CBOiicTBaMHU W3YYEHHBIX;

CTPYKTYPHPOBAThH W3YUYCHHBIH MaTepuanl u XUMHYECKYIO uHpopMaImIo, MOJIy4YEHHYIO u3 IPyTHUX HUCTOYHUKOB;

* MOJICIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB MEPBOT0 — TPETHEro NEPUOA0B (B paMKax M3y4eHHBIX MoJiokeHul Teopun . Pesepdopna), crpoenue
MPOCTEUIINX MOJIEKYIL.

2. B yennocmuo-opuenmayuontoli cgpepe:
* aHAJIM3UPOBATh M OLEHUBATH MOCJEICTBUS IS OKPYXKAIOILIEH cpelibl OBITOBOM M MPOU3BOJCTBEHHON AESITEILHOCTU YEJIOBEKA, CBSA3AHHOMN C
nepepaboTKON BEIIEeCTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMUYECKUI IKCTIEPUMEHT.

4. B cgpepe bezonacnocmu stcuzHeOessimenbHOCU:
* OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABJICHUAX, 0XKOTaX U JPYrUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U J1a0OPaTOPHBIM 000PYIOBaHUEM.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC (70 YACOB)

Ha3zeanue Tema ypoka OcHogHble 6udbl OesamenbHoCmu Hcnonv3zoseanue obopyoosanus yenmpa
pazoena odyuarouwjuxcs «Touka Pocmay
Beeoenue | 1.IIpeomem xumuy. | Cnymanue oObscHeHHH yuutens. CamocTosTenbHas
(5uv) Bewecmesa. pabora c yueOHukoMm. OOBsicHEHHWE HaOIIOAAEMBIX
SIBJICHUI.
2.1lpespawenus  eewecms.
pespaiy w Pabota ¢ pa3garounsiM Marepuanom. Crymianue
Ponv  xumuu 6  orcusnu .
o0bsicHeHuil yuurtens. CamocrosiTenbHas paboTa ¢
yenosexd.
Y4EOHUKOM.
3. Kpamxuii ouepx ucmopuu | Cnymanue o0bsicHeHUN yuuTens. CamMoCTosTeNbHas
PA38UMUs XUMULL. pabora ¢ yyeOHukoM. OTOOp M CpaBHEHHE MaTepuaia
0 HECKOJIbKUM HCTOYHUKAM.
4.11CXD JIU. Menoeneesa. | Cnymanue o0bsicHeHudd yuurtens. CamoctositenbHas | JlaTuuk  BBICOKOM — TemmepaTyp bI, JlaTumk
3naku xumuyeckux | pabota ¢ yueOHukoM. Pabora ¢ Tabnuueit MenaeneeBa. | Temmnepatyp bl IJIaTHHOBBIH
9/1eMEHMO8. Pabora ¢ kapToukamu.
5. Xumuueckue popmynol.
popuy AHanu3 dhopmy. Pemenue TEKCTOBBIX
Omuocumenvnas amomHas
KOJIMYECTBEHHBIX M KauyecTBEHHBIX 3aaad. CiymaHue
U MOJEKYIAAPHASL MACCHI. .
o0bsicHeHU# yuuTens. Pabora B mapax. PabGorta B
rpymnmnax.
Amomui 1. OcHosmnvie ceedenusi o JlaTuuk
PaGora ¢ paszmatouneiM MmatepuanoM. Crymanue .
Xumuuecku | cmpoenuu amomos. . BBICOKOW TeMmrieparyp bl, JlaTuuk Temieparyp bl
oObsicHeHuil yuutens. CamocrosiTenbHas paboTa ¢ 9
x Hzomonwbi. MJIATUHOBBIM
y4eOHUKOM.
INEMEHmM 08
(84)

2. Cmpoenue 21eKMpPOHHbBIX
06o/104ex amomos.
Usmenenue uucna
a1eKkmpoHos Ha BOY.

Cnymanue oObsicHeHuit yuutens. CamocTosiTenbHas
paboTa ¢ yuebHukom. Pabota ¢ Tabnuneit Menaeneena.
Pabora c¢ xaproukamu. PabGora B mapax. PaGora B

rpymnmnax.

3. Hounas cease.

Cnymanue 00BsICHEeHU I YUUTEIS. Pemenue
MOCTaBJIEHHBIX 3a/1a4. PaboTa ¢ yueOHUKOM.

Pabora B mapax. PabGora B rpynmnax.

4. Bzaumooetnicmeue
amomoe 2JIeMEHMO6-

Cnymanune o0bscHeHuit yuutens. Pabora ¢ Tabnuuei
MeneneeBa. Pemenue 3amau. Pabora B mapax. Pabora




HeMemannoe medxcoy cooou. | y TOCKHU.
5. Koesanenmnasn
PaGora c¢ pasgarounsiMm MartepuanoMm. Crymanue
XUMUYECKAs! CBA3b. .
oObsicnenuii  yuutens. CamocTosiTenbHas pabota c
y4eOHUKOM.
6. Memannuueckas p
aborta c pa3garouHbiM Marepuasiom. CiymiaHue

XuUMu4deckasl Ce43b.

o0bsicHeHuil yuurtens. CamocrosiTenbHas paboTa ¢
Y4E€OHUKOM.
7. Obo6wenue u | Pabota B mapax. Pabora B rpynmnax. Pemenue 3amau.
cucmemamuszayus 3nanutl . | IlpoBepka momydeHHbIX 3HaHWH. [loxroroBka K

KOHTpPOJILHOM paboTe.

8. Konmponvnas paboma Ne
1.

Pemrenue 3aganuii KOHTPOJIBLHOM pabOTHI.

Ilpocmuie
eeujecmea

(7%

1. Ilpocmuvie sewjecmea —

Memanivl U HeMemaiibi.
Ananus KOHMPOIbHOU
pabomul.

PaGora ¢ paszmatouneiM MmatepuanoM. CiymaHue
oObsicHeHuil yuurtens. CamocrosiTenbHas paboTa ¢
yu4eOHUKOM. AHanu3 OmUOO0K. AHaIu3 KOHTPOJILHOM
pabotsl. Pabota Han ommbkamu. Permenue 3amad.

JaTtunk  BBICOKOM Temmeparyp blI, Jlatumk
TEMIIEpaTyp bl IUIATHHOBBIA — HM3MEpPEHUE
TEMIIEpaTyp bl IEPEXOJOB  AJUIOTPOIHBI X

MoAu(UKAIM W cepbl; U3MEPEHHUE TeMIEepaTyp bl
TIJIABJICHUS BEIIECTB.

2. Konuuecmeo euecmea.

AHanu3 dhopmy. Pemenue TEKCTOBBIX
KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a]1ay.

Crnymanue 00bsICHEHUH YUUTETISI.

3. Pewienue 3a0au .

AHanu3 dhopmy. Pemienue
KOJIMUECTBEHHBIX M KaUeCTBEHHBIX 3a/1au.
Crnymanue 0ObsICHEHUH YIUTEIIs.

TCKCTOBBIX

4. Monapusiii 00vem 2azo8.

AHanu3 dhopmy. Pemienue
KOJIMYECTBEHHBIX M KAUeCTBEHHBIX 3aJ1au.
Cnymanue 0ObsICHeHUI yIUTelIsl.

TCKCTOBBIX

5. Pewenue 3a0au.

Amnanus dbopmyi. Pemenue TEKCTOBBIX
KOJIMYECTBEHHBIX M KaUeCTBEHHBIX 3a/1a4.

Crnymanue 00bSICHEHUH yIUTes..

6. Oboobwenue u
cucmemamu3ayus — 3HAHUL
no enase «IIpocmule
BeLEeCmeay.

Pabora B mapax. Pabora B rpynmnax. Pemenue 3anau.
IIpoBepka mosydeHHbIX 3HaHud. IloaroroBka K
KOHTPOJILHOM paboTe.

7. Konmponvnas paboma Ne
2.

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.




Coeounenu | 1. Cmenenv  okucnenus. | Cnymanue oObscHeHUH yuutens. CamocTosTenbHas
5 Ananuz KOHmMpowHoU | pabota ¢ yaeoHukom. Pabora ¢ Tabnuieit Menaeneena.
Xumuuecku | pabomoi. Paborta ¢ kaproukamu.
X
IJ1eMeHm 06
(15 u).
2. Baoxcuevwue  xnaccwl p
9 abota ¢ pazmatoyHbM MaTepuasoM. Ciymanue
OuHapHbIX coeOuHenull . .
o0bsicHeHuil yuurtens. CamocrosiTenbHas paboTa ¢
Y4EeOHUKOM.
3. OcHosanus. P Jatuuk pH
abota ¢ pazmaToyHbIM MaTepuasioMm. CiymaHue
o0bsicHeHuil yuurtens. CamocrosiTenbHas paboTta ¢
Y4EeOHUKOM.
4. Obobdwenue u | Pabota ¢ pazgarounbiM MarepuaioM. Pemienue 3aaay.
cucmemamusayus 3uanull. | 3aKperyieHne 3HaHWH 10 TEMeE.
5. Kucnomur. Cnymanue o0bscHeHuid yuutens. CamocrositensHas | Jdaruuk pH
pabota ¢ yuebnmkoM. OTOOp W CpaBHEHHE MaTepHasia
110 HECKOJIbKUM MCTOUYHUKAM.
6. Oboobwenue u | Pabora ¢ pazmaTouHpIM MaTepuanioM. Pemienue 3amad.
cucmemMamuzayusi 3HaHUll. 3aKperuieHre 3HaHU 0 TEME.
7. Conu. Cnymianne oObsicHeHuit yuurtens. CamoctositenbHas | Jlatuuk pH

pabota ¢ yyeObHukoM. OTOOp M CpaBHEHHE Marepualia
110 HECKOJIbKUM MCTOYHHKAM.

8. Obobwenue u | Pabora ¢ pazmaTounpIM MaTepuanioM. Pemenue 3amay.
cucmemamu3ayusi 3HAHUIL. 3aKperuieHre 3HaHu| 10 TEME.
9. Obobwenue u | Pabora ¢ pazmatounpIM MaTtepuanioM. Pemenue 3amay.
cucmemamuzayusi  3HaHuu | 3aKperieHue 3HaHUM 10 TeMe.
00  OCHOBHBIX  KIACCAX
HeopeanuyeckKux euiecma.
10. Kpucmannuuecxkue p

abota c pa3garouHbiM Marepuaniom. Clymianue
pewtenmxu. oObsicHeHuit yuutens. CamocrosiTenbHas paboTa ¢

y4eOHUKOM.

12. Yucmuvie eewecmea u
cmec.

Cnymanue o0bscHeHMi yuutenas. CaMocTosiTenbHast
pabota ¢ yueOHMKOM. OTOOp M CcpaBHEHHME MaTepHasa
110 HECKOJIbKUM UCTOYHHUKAM.




13. Maccosas u obvemmnas

Amnanus bopmy. Pemenue TEKCTOBBIX
001U KOMNOHEHMO8 CMeCHU.
KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a]1a4.
Crnymanue 0ObSICHEHUH yIUTEIS.
14. Pacuemul, céasannvle ¢
Ananmms dbopmyir. Pemenue TEKCTOBBIX
NOHAMUEM «OOJIAY.
KOJIMYECTBEHHBIX U KaueCTBEHHBIX 3aj1au.
Caymanue 0ObICHEHUH YIUTEISL.
15. Koumponvnas paboma | Peunienue 3ajaHuil KOHTPOJbHOWU pabOTHI.
No 3.
H3menenu | 1. Duzuueckue s6nenus 8
PaGora ¢ paszmatounsiM MmatepuanoM. Crymanue
1, XUMUU. Ananus .
. o0bsicHeHuil yuurtens. CamocrosiTenbHas paboTta ¢
RPOUCX00A | KOHMPONLHOU PAOOMbL.
Y4EOHUKOM.
ujue c
seujecmeaq
mu (12 u).

2. Xumuueckue peaxkyuu.

Cnymianne oObsicHeHHid yumtens. CaMocTosITebHAs
pabora ¢ yyeOHukoM. OTOOp M CpaBHEHHE MaTepuaia
10 HECKOJIbKUM MCTOYHHUKAM.

3. Xumuyeckue ypasreHusl.

Cnymianne oObsicHeHHi yumrtens. CaMocTosiTelbHAs
pabota ¢ yueOHukom. OTOOp M CpaBHEHHE MaTepHalia
10 HECKOJIbKUM MCTOYHHKAM.

4. Pacuemul no xumu4eckum

AHanu3 dbopmyit. Pemenue TEKCTOBBIX
VPAGHEHUSIM.

KOJIMYECTBEHHBIX U KaU€CTBEHHBIX 33]1a4.

Crnymianue 00bsICHEHUH YUUTEIIS.
5. Pacuemwl no xumuueckum

AHanus dbopmyi. Pewenne TEKCTOBBIX
VPAGHEHUSIM.

KOJIMYECTBEHHBIX U KaU€CTBEHHBIX 3a]1a4.

Cnymanue 0ObsICHeHUI yIUTelsl.
6. Peaxyuu paznodcenusl.

PaGora ¢ pasmarounbiM wmatepuaioMm.  Ciymanue

OOBSICHEHUN yduTeIs.
y4eOHUKOM.

CaMocTosTenbHAs pa60Ta C

7. Peaxyuu coeounenus.

PaGora c¢ pasgarounsiM Martepuanom. Crymianue
oObsicHeHu#t yuutens. CamocTosiTenpHass paboTa c
y4eOHUKOM.




8. Peakyuu 3amewenus.

Caymanue oO0bscHeHMi yuurens. CaMocTosiTenbHas
pabota ¢ yyeOHMKOM. OTOOp M CpaBHEHHE MaTepuala
110 HECKOJIbKUM MCTOYHUKAM.

9. Peakyuu oomena.

Caymanue oO0bscHeHMi yuurtens. CaMocTosiTenbHas
pabora ¢ yueOHukoM. OTOOp M CpaBHEHHE MaTepuaia
110 HECKOJIbKUM HCTOYHHKAM.

10.  Tuner  xumuueckux
. Pabora c¢ pazmatouneiM MmatepuanoM. Crymanue
peakyuti  Ha  npumepe .
. o0bsicHeHuil yuurens. CamocrosiTesnbHas paboTa ¢
CBOUCME 800UL.
Y4EeOHUKOM.
11. Obobwenue 3nanuu no | Pabora B napax. Pabora B rpynnax. Pemenne 3amgau.
meme «Mszmenenus, | [lpoBepka momydeHHbIx 3HaHuil. IlogrotoBka K
npoucxoosuue ¢ | KoHTpOIBHOM paboTe.
8eujecmeamin.

12. Komwmponvuas paboma
No 4.

Pemenne 3aganuii KOHTPOJIBLHOM pabOTHI.

Ilpocmeiiu
ue
onepayuu ¢
seuecmea
Mu
(Xumuueck
uu
NPAKMUKy

M) (5 u).

1. Illpakmuueckas paboma
Nel. Ilpuemwvl obpawenus c
1abopamopHvIm
000py008aHUEM.

Habmtonenue 3a AeMOHCTpalUAMU YUUTEIS.
OO0bsicHeHNEe HAOMIOAAEMBIX SIBICHUMN.
[TocTaHoBKa ONBITOB AJISt AEMOHCTPALIUU KJIaccy.
BrimonHenne nmpakTuueckoi paboThI.

2. Ilpaxmuueckas paboma
No2 Habniooenue 3a
ecopaujell ceeloll.

Habumoienue 3a 1eMOHCTPAUSIMU YIUTEIIS.
OO0bsicHeHNE HAOIOIAEMBIX SIBJICHUI.
[TocTaHOBKA OMBITOB JJIsl IGMOHCTPALIUH KJIACCY.
BelnosiHeHHE TPAKTHYECKOM pabOTHI.

Jlatuuk TeMneparypsl MIATUHOBBIN

3. Ilpakxmuueckas paboma
No3 . Ananuz noussl u 800ul.

HabnroieHue 3a IeMOHCTPAITUSIME YUUTEIIS.
OO0bscHeHrE HAOJIOMAaEeMBbIX SIBJICHUIL.
[TocTaHOBKa OMBITOB JJIsi AEMOHCTPAIIUU KJIaccy.
BrinonHenue npakTuyeckoi paboThl.

Jaruuk  BpICOKOM Temmeparyp  bl, JlaTumk
TeMIeparyp bl  IUIATUHOBBIA  —HM3MEpPEHUE
TEMIIEpaTyp bl B Tpollecce OOydeHHs] TpHUeMam
BBITIAPUBAHU 1 BOJABI U3 00Pa3I0B MOUBKI. JlaTunk
pH — pH — u3smepenue BoAOpOAHOTO MOKa3aTess
BBITSKKHM pacTBOPA IMOYBBI

4. Ilpaxmuueckas paboma
Neq . Ilpusnaxu xumudeckux

Habmonenue 3a AeMOHCTpALIUSAMU YIUTEIS.
OO0bscHEeHUE HAOJIOIaeMbIX SIBJICHUI.

JlaT4yMk  BBICOKOM TeMmieparyp bl, JlaTuuk
TeMIlepaTyp bl IUIATUHOBBIM, Jlatuuk pH -




peaxkyuil.

IlocTanoBKa ONBITOB AJIA JEMOHCTPALIMU KJIACCy.
BolnosiHeHNE NpakTUYECKOM pabOThlI.

NPU3HAKA PEAKIHA [0 HW3MEHEHHIO
(peakiust HeWTpanu3al um)

cpeibl

5. Ilpaxmuueckas paboma

Habnronenue 3a 1eMOHCTPALIUSIME YUUTEIIS.

DJEeKTpOHHEI € Bechl, Habop mabopatopun ' A

Nes. Hpuzomosienue OOBbsicHeHne HAOTIOJAeMBIX SBJIICHUH.

pacmeopa caxapd U pacuent | 11, crapopka OMBITOB [Ist JNEMOHCTPALIMU KJIACCY.

¢co  maccogoi  domt 6 Brinonnenue npaktuyeckoi paboThI.

pacmsope.
Pacmeopen | 1. Pacmesopenue. PaGoTa ¢ pA3IATOHBIM MATEPHATIOM. JlaTuMk  BBICOKOH TeMIEpaTyp bl JaTumx
ue. Pacmeopumocmov  eewgecms O e ——— TEMIIEPATyp bl IUIATUHOBBIH — 10 TOPEHUIO
Pacmeopul. | 6 so0e. CaMocTosITe b HAs paGoTa ¢ yUeGHUKOM. ckazaHo Bbime, Jlatumk pH — mnpu usydeHun
Peakuyuu KHCIIOT M OCHOBaHMM (Cpeia pacTBOpa).
UOHHO20 JlaT4uK DJIEKTpONpPOB OJHOCTH - U3YYEHHE
oomena. IIPOBOJIMMOC TH PACTBOPOB
Okucnaume
JIbHO-
60ccmanog
umesnvHbvle
peaxuyuu(l
1u)

2. IJ]C.
nonooicenus T3/

Ocnoesnvie

PaGota ¢ pa3gaTouyHBIM = MaTepUATIOM.
OOBSICHEHUN  yUYUTEIS.

Cnymanue
CamocrosTenbHas pabota ¢

y4eOHUKOM.
3. Hounvie ypasnenusl.
P AHanu3 dhopmy. Pemienue TEKCTOBBIX
KOJIMUECTBEHHBIX U KAUeCTBEHHBIX 3aJ1au.
Crnymanue 00bsICHEHUH YUUTEIIS.
4. Kucnomeui, ux
PaGora c¢ pasmatouneiM MatepuanoM. Crymanue
Kraccuguxayus u .
. oObsicHeHuit yuurtens. CamocrosiTenbHas paboTa ¢
ceoticmaa.
y4eOHUKOM.
5. Ocnosanus, ux
PaGora c¢ paszmatouneiM MmatepuanoM. Crymanue
Kaaccugurayus u o
- oObsicHeHu#t yuutens. CamocTosiTenpHas paboTa c
ceoticmaa.
y4eOHUKOM.
6. Oxcuovl, ux | Cnymanue oObsicHeHHH yuutensd. CamocTosTenbHas
Kaaccugurayus u | pabora ¢ yueOHHKOoM. OTOOp M CpaBHEHHME MaTepHasa

ceolicmea.

110 HCCKOJIBKUM MCTOYHHKAM.




7. Conu, ux kiaccuguxayus
u ceolicmea.

Caymanue oObSICHEHUH yIUTEIS.
CamocrostenpHas paboTa ¢ y4eOHUKOM.

OT1Oop ™ cpaBHEHHE MarepHaja MO HECKOJIbKHM
VCTOYHHUKAM.
8. [Tenemuuecxkas  c6:3b P
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
MedACOY KNACCamu 6eujecme. C 6 .
JylIaHue OObICHEHUH yIUTEIS.
CamocTrosTenpHas padoTa ¢ y9eOHUKOM.
9. Oxucnumenvro- | Cnymanue 0ObSICHEHUN YIUTEIS.
80CCMAHOBUMENbHBIE CamocTtosTrenbHas paboTa ¢ yaeOHUKOM.
peaxkyuu. OTbop u cpaBHEHHME MaTepuaiga [0 HECKOJIbKUM
VCTOYHHUKAM.
10. Oboowenue u | Pabota B mapax. Pabora B rpynmnax. Pemenue 3anad.
cucmemamuzayus  3uanuli | IIpoBepka NOIy4EeHHBIX 3HAHUN.
no meme « Pacmeopenue. | [loqroToBka K KOHTPOJILHOM padoTe.
Pacmeopeul. Peaxyuu

uonno2o oomena. OBPy.

11. Komwmponvuas paboma
No 5

Pemenne 3aganuii KOHTPOIBLHOW pabOTHI.

Ceoiicmea | 1. [Ipakmuueckas paboma
No 6 pH p HaGnronenue 3a teMoOHCTpaIusiMy yauTedIsl.
anexkmponu | Ne 6. Hounwvle peaxyuu. N
P peary OO0BsicHeHNE HAOIIOMAEMBIX SIBJICHUI.
moe
[TocTaHoBKa OMBITOB JIJIs1 IGMOHCTPAIIMU KJIACCY.

(Xumuueck o

” BrimonHenne nmpakTuyeckoi paboThI.
uu
npaKmuKy
M) (4 u)

2. Ilpaxmuueckas paboma
Ne 7. Venoeus npomexarnus
XUMUYECKUX peaxkyuu
medHcoy pacmeopamu
9eKMPOIUMO8 00 KOHYA.

Habumoienue 3a 1eMOHCTPAUSIMU YIUTEIIS.
OO0bscHeHrE HAOJIIOMaeMbIX SIBJICHUIL.
[TocTaHOBKA OMBITOB JJIsl IGMOHCTPALIUH KJIACCY.
BelmnosiHeHHE TIPAKTHYECKOM paOOTHI.

Jlatuuk TeMneparypsl MIATUHOBBIN

3. Ilpakxmuueckas paboma
Ne 8. Ceovicmea kucaom,
OKCUO08,  OCHOBAHUU U
coJell.

Habmronenue 3a AeMOHCTpAlUAMU YIUTES.
OOBbscHeHNEe HAOIIOTAEMBIX SBICHHIA.
[TocTaHOBKa OMBITOB JJIsi AEMOHCTPAIIUU KJIaccy.
BrinosHenue npakTuyeckoil paboThl.

Hatuuk pH

4. Ilpaxmuueckas paboma
No 9. Pewenue

Habmonenue 3a AeMOHCTpALIUSAMU YIUTEIS.
OO0bscHEeHUE HAOJIOIaeMbIX SIBJICHUI.




IKCNEPUMEHMATILHBIX
3a0au.

ITocTaHOBKA OIBITOB ISl JEMOHCTPALIMU KJIACCY.
BolnosiHeHNE NpakTUYECKOM pabOThlI.

3aknrouenu
e(du

1.0600wenue u
cucmemamuzayusi  3HAHUILL
no ywebnuxy xumuu 3a 8
KIACC.

Pabora B mapax. Pabora B rpynnax. Pemenne 3amau.
[IpoBepka Moay4yeHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

2.0606wenue u
cucmemamuzayusi  3HAHULL
no ywebnuxy xumuu 3a 8
KIACC.

Pabota B mapax. Pabota B rpynnax. Pemenue 3anau.
[IpoBepka nmoay4yeHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

3. Umoecosas kxonmpoavHas
paboma no xumuu 3a 8
KJACC.

Pemrenue 3aganuii KOHTPOJIBLHOM pabOTHI.

4. Ananuz
pabomul.
oumubKamu.

KOHMPOJIbHOU
Paboma  nao

AnHanu3 omuOoK. AHaJIN3 KOHTPOJIBHOUM padOTHI.
Pabora Hax ommbOkamu. Pemrenne 3amauy.
Crnymanue 0ObsICHEHUI yUUTelsl.

9 KNACC (68 YACOB)

Ha3zeanue
pazoena,
Koiuuecmeo
uacoe

Tema ypoka.

OcHoOBHbIe sulObl dessmesibHOCMU
obyyarowuxcsi

Ucnonb3zoeaHue obopydoeaHusi
yeHmpa «Toyka Pocma»

Oowan
Xapakmepucmuka
XUMUUECKUX
nemenmos (4 u).

1. Xapaxmepucmuka
XUMUUECKO20 DJIeMEeHma Ha
OCHOBAHUU €20 NOLONCEHUS.
6 [lepuoouueckoii cucmeme
. U. Menoeneesa.

Cayuranue oObSICHEHUH yIUTEIsI.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
PaGotra ¢ Tabinuueit Meunaeneesna.
Pabora ¢ kapToukamu.

2. Xapaxmepucmuxka
XUMUYECKO20 dNIeMEeHmMA Ha
OCHOBAHUU €20 NONONHCEHUS.
6 Ilepuoouueckoii cucmeme
Jl. U. Menoeneesa.

Crnymmanue oObsICHeHUI yIUTels.
CaMocTosTensHas paboTa ¢ yaeOHUKOM.
PaboTta ¢ Tabnuiieit Menneneena.
PaGora ¢ kapToukamu.




3. Xapaxmepucmuka
XUMUYECKO20 2JIeMeHmd Nno
KUCJIOMHO-0CHOBHbIM
ceolicmeam 0opazyemvix um
coeouHeHUll.

Cnymanue 0ObsICHEHUH yUUTES.
CamocrositenbHas paboTa ¢ y4ueOHUKOM.
Pabora c Tabnuueit Menneneesa.
Pabora ¢ kapToukamu.

4. Ilepuoouueckuii 3aKOH U
Ilepuoouueckas  cucmema
XUMUYECKUX 91eMeHmos JJ.
U. Menoeneesa.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
Pabora ¢ Tabnuneit Menneneena.
PaboTa ¢ kapToukamu.

Memannwt (13 u)

1. Ilonoowcenue memannos
Ilepuoouuecxoii  cucmeme
J.U . Menoeneesa u
cmpoeHue ux amomoa.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenbHas padoTa ¢ yaeOHUKOM.
Pabora ¢ Tabnuneit Menaeneesa.
PaboTa ¢ kapToukamu.

2. Xumuueckue ceoticmea
Memaiios.

PaboTa ¢ pa3gaTouHBIM MaTepHaIoOM.
Cnymanue 0ObsICHEHUI yUUTes.
CamocTosTenbHas paboTa ¢ yaeOHUKOM.

[aTtumk TemnepaTypbl NNaTUHOBLIN

3. [Ilonyuenue memannos.
Koppo3zua memannos.

Cnymanue 0ObsICHEHUH yUUTes.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.

Or6op W  cpaBHEHHME  Marepuajga IO
HECKOJILKMM MCTOYHHUKAM.
4. Il]enounvle memannol. Crnymranue 0ObsICHEHUH YUUTETIS. Hatynk TemnepaTypbl NNaTMHOBbIN
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Orbop W  cpaBHEHHME  Marepuajga IO

HECKOJIBKMM HCTOYHHUKAaM.

5. ll]enounvle memannol.

Penrenue 3agau.
Pabota o kaproukam.
Pemienue XuMH4eCKUX ypaBHEHHUI.

6. bepunnuu, macHuu u
wenouHo3emMelbHble
MemaJiibl.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObsICHEHUH yauTes.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.

7. Bepunnuu, macnuii u
wjeouHo3emMelbHble
MemaJinvl.

Pemienue 3amgauy.
Pabora no kapToukam.
Peurenre XuMHU4YeCKUX ypaBHEHUIA.




8. Antomunuii.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4eOHUKOM.

9. Antomunui.

Pewenue 3anau.
Pa6ora o xaprouxam.
PenieHre XuMH4YECKUX ypaBHEHMI.

10. XKeneso. Cnymanue 0ObsICHEHUI yUUTEs.
CamocTrosTenpHas padoTa ¢ yueOHUKOM.
OObscHeHne HaOII0JaeMbIX SBJICHUH.

11. 3akpennenue u | Pabora B mapax.

cucmemamuzayus  sHanuti | Pabota B rpynmnax.

no anase nepeou | Pemenne 3amay.

«Memannoi». [IpoBepka noay4eHHbIX 3HAHUIA.

[ToaroToBka Kk KOHTPOJILHOM padoTe.

12. Koumponvuas paboma
Nel «Memannvy.

Pemenue 3aganuii KOHTPOJIBHOU PaOOTHI.

13. Awnanuz KoumpoabHOU
pabomul.

AHanu3 oumooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
Pabora Hax ommOkamu.
Penrenue 3agau.

Crnyimanue 00bsICHEHUH YUUTEIIs.

Ceoticmea memannos | [lpakmuueckasn paboma JlaTunk BBICOKOM Temmeparyp bl, JlaTdymk
. Habmronenue 3a AeMOHCTpaLUAMU YIUTEIS. .
u ux coedunenuii | Nel. Ocywecmenenue o TEMIIEpaTyp bl IUIATUHOBBIA — HW3MEpEHHE
N OObsacHeHnne HaOIIOJaeMbIX SBJICHUH.
(xumuueckui Yenouxu XUMUYECKUX TEMIIEpaTyp bl MEPEXOJ0B  AIUIOTPONHBI X
. [TocTaHoBka OMNBITOB AN JEMOHCTpAIUU .
npakmuxym)(3 u). npespaujenuil. KITAcCy Moau(UKAIM W Cepbl; U3MEPEHHUE TEMIEpaTyp bl
' . TJTaBJICHUS BEUIECTB.
Brlinonnenue npaktuyeckoit paboThl.
Ipaxmuueckas paboma

No2. [lonyuenue u ceovicmea
COeOUHeHUL Memanos.

Habmtoienue 3a JeMOHCTpALUAMU YIUTEIS.
OObscHeHNE HAOIIOTAEMBIX SIBICHHIA.
[TocTanoBka OMBITOB NS JEMOHCTpAIUU
KJIaccy.

BrinoHeHne npakTuuecKoil paboThlI.




Ipakmuueckas paboma
Ne3.  DkcnepumenmanvHule
3a0auu no pacno3HA8AHUIO
U NOTYYEHUIO BeLecms.

Habmnronenue 3a 1eMOHCTPALIUSIME YUUTEIIS.
OO0mpsicHeHnEe HAOMIOIAeMBIX SIBJICHUN.
[locraHoBKa ONBITOB ISl JIEMOHCTpPALIUH
KJIaccCy.

BrinosHeHue npakruyeckoil paboThl.

Hememannwt (26 u)

1. Hememanivi: amomvl u
npocmoie sewecmaa.
Kucnopoo, o30n, 6030yx.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenpHas padoTa ¢ yueOHUKOM.
Orbop W  cpaBHEHME  Marepuaiga 10
HECKOJIBKUM UCTOYHHKaM.

JlaTuuk BBICOKOM Temmeparyp bl, JlaTdumk
TEMIIEpaTyp bl IUIATHHOBBIA — H3MEpPEHUE
TEMIIEpaTyp bl IEPEXOJOB  AJUIOTPOIHBI X
MoAU(UKAIM W Cepbl; U3MEPEHUE TEMIEpPaTyp bl
TIJIABJICHUS BEILIECTB.

2. Hememannui.
Xumuueckue ceolcmea
HeMemanios.

Pemenne 3anau.
Pabora o xaproukam.
Pemienne XuMu4eCKNX ypaBHEHMIA.

3. Xumuueckue snemenmol 6
KIemKax HCUBLIX
OP2aAHU3MOS.

PaboTa ¢ pa3maTouHBIM MaTepHaIoOM.
Cnymanue 0ObsICHEHUI yUUTes.
CamocTosTenbHas paboTa ¢ yaeOHUKOM.

4. Booopoo.

Pemenue 3agauy.
PaGoTa mo kaproukam.
PelnieHne XuMUYECKUX YpaBHEHUN.

5. T'anocenwi.

Crnymranue 0ObsSICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
O0bscHeHrE HAOIIOMAEMBIX SIBJICHUI.

6. CoeduHerus 2ani02eHos.

Penrenue 3agau.
Pabora o kapToukam.
PelieHne XuMHU4YECKUX YpaBHEHUN.

7. Ilonyuenue 2anocenos.
buonocuueckoe 3nauenue u
npumMeHenue 2ani02eH08 U ux
COeOUHeHULL.

Crnymranue oObSICHEHUH YUUTEIIS.
CaMmocTosTenbHas paboTa ¢ yaeOHUKOM.
Otéop u®  cpaBHeHHME  MaTepuana 1o
HECKOJIbKUM HCTOYHHKAM.

8. Kucnopoo.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObsICHEHUH yauTes.
CamocrostenbHas paboTa ¢ y4ueOHUKOM.

Jlatuuk BbICOKOM Temmeparyp bl, Jlarumk
TeMIneparyp bl IUIATUHOBBIM — H3MEPEHHUE
TeMIepaTryp bl II€PEXOJ0B  aJUIOTPONHBI X
Moau(UKAIM i Cepbl; U3MEPEHUE TeMIepaTyp bl
TIABJICHUS BENIECTB.

9. Koumponvnasa paboma

No2

Pemienue 3aganuii KOHTPOJILHOU PAOOTHI.




10. Cepa.

Cnymanue 0ObsICHEHUH yUUTES.
CamocrositenbHas paboTa ¢ y4ueOHUKOM.
OO0mbsicHeHnEe HAOMIOIAeMBIX SIBJICHUH.

JlaTuuk BBICOKOW Temmeparyp bl, JlaTumk
TEMIIEpaTyp bl IUIATHHOBBIA — H3MEpPEHUE
TEMIIEpaTyp bl IEPEXOJOB  AJUIOTPOIHBI X
Moau(pUKAI W Cepbl; U3MEPEHUE TEMIIepaTyp bl
IIJIABJICHUS BEILECTB.

11. Coedunenus cepeoi.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenpHas padoTa ¢ yueOHUKOM.
OTéop W  cpaBHEHHME  MarTepuaia
HECKOJIBKUMM HUCTOYHHKAaM.
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12. Cepnas kucioma.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTtosTenbHas padoTa ¢ yaeOHUKOM.
OObsicHeHUE HAOII0JaeMbIX SIBJICHUH.

Hatuuk pH

13. Azom.

Pemenne 3anau.
PaGora o xaproukam.
PenieHne XuMH4YECKUX ypaBHEHMIA.

14. Ammuac.

Cnymanue 0ObsICHEHUI yUUTels.
CamocTrosTenbHas paboTa ¢ yaeOHUKOM.
OO0bscHeHNEe HAOIIOMAEMBIX SIBJICHUH.

Hatuuk pH

15. Conu ammonus.

Crnymranne 0ObsICHEHUH YUIUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OO0BscHeHNE HAOIIOMAEMBIX SIBJICHUI.

16. Kucnopoousie
COeOUHeHUsl a30ma.

Crnymranue oObsSICHEHUH YUUTETIS.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
Otéop u  cpaBHeHHE  MarTepuaia
HECKOJIbKUM HCTOYHHKAM.

10

17. Docghop u €20 | pao JlaTuuk TeMneparypsl MIATUHOBBIN

coCOUNCH aboTa ¢ pasaaTouHEIM MATEPUATIOM.
Cnymanue 0ObsICHEHUI yIUTEs.
CamocTosTenbHas paboTa ¢ yaeOHUKOM.

18. Docghop  u  eco | Pemenue 3anau.

COCOUHEHUSL. PaboTa o kaproukam.
Pemienue XuMH4eCKUX ypaBHEHHUI.

19. Venepoo. Caymanue 0ObSICHEHUH yauTes.
CaMocTosTensHas paboTa ¢ yaeOHUKOM.
OObsicHeHUE HAOIIOMaEMBbIX SIBJICHHH.

20. Kucnopoousie | Pemenue 3aaau.

coeduneHus y2nepooa. PaGota mo kaproukam.

Pemenne XxuMH4eCKuX ypaBHEHHUI.




21. Kpemnuii u  eco | CnymaHue OObSICHCHHI yIUTEIIS.
CcoeOUHeHUsl. CamocrositenbHas paboTa ¢ y4ueOHUKOM.
O0bsAcCHEHNE HAOIIOMAEMBIX SIBJICHUHN.
22. Cunuxamnas | Cnymanue oObsICHEHUN yIUTENs.
NPOMBIULIEHHOCb. CamocTtosTenpHas padoTa ¢ y4eOHUKOM.
Orbop W  cpaBHEHHME  Marepuajga [0
HECKOJIbKUM HCTOYHHKAM.
23. Obobwarowuii ypox no | Pabora B mapax.
meme «Hememannoly. PaGora B rpynnax.
Pemrenne 3anmau.
[IpoBepka MmoTydeHHBIX 3HAHUH.
[ToaroroBka Kk KOHTPOJIBLHOM paboTe.
24. Obobwarowuii ypox no | Paborta B mapax.
meme «Hememannoly. PaGora B rpynnax.
Pemenne 3amau.
[IpoBepka MmoTydeHHBIX 3HAHUH.
IToaroroBka Kk KOHTPOJIBLHOM paboTe.
25. Kommponavnas paboma Pemenue 3aJaHui KOHTPOJIbHOU
No 3. paboTHI.
26. Awuanuz xoumponvrou | AHaINU3 OMHUOOK.
pabomul. AHanu3 KOHTPOJIBHOUN pabOTHI.
Pabora Hax ommOKkamu.
Penrenue 3agau.
Crnymanue 00bsSICHEHUH YUUTEIIS.
Ceoiicmea Ilpakmuueckas paboma
Habnronenue 3a AeMOHCTpaLUsIMU YIUTEIS.
Hememannoe u ux | Ned. Oxcnepumenmanvhvle o
8 OO0bscHeHrE HAOIIOMAEMBIX SIBJICHUI.
coeounenuii (3 u). 3a0auu no meme
[TocTanoBka OMNBITOB NS JEMOHCTpAlUU
«llooepynna kuciopooar.
KJ1accy.
Brinonnenue npakTuyeckoil paboThl.
Ilpaxmuueckas paboma
Habmtonenue 3a JeMOHCTpaLUAMU YIUTES.
Ne5.  Dxcnepumenmanvhule .
OObscHeHne HAOMIOJaeMbIX SIBICHUU.
3a0auu no meme
[TocTaHoBka OMBITOB AN JEMOHCTpAIUU
«llooepynnel  azoma  u
KJIaccy.
yenepooay. .
BrinonHenue npakTuyeckoi paboThl.
Ipaxmuueckas paboma DJEeKTPOHHBI € Bechl, HA0Op JabopaTopuu

Ne6. Ilonyuenue, cobupanue

Habmtoienue 3a JeMOHCTpALUSAMU YIUTEIIS.
OO0bsicHeHrE HAOIOIaeMBIX SIBJICHUIL.

I'MA




u pacnosnasanue casoe.

ITocTanoBka
KJIaccy.
BrinonHenne npakTHueckoi paboThl.

OIIBITOB JIIs

JEMOHCTpALUU

Opzanuueckue 1. Ilpeomem opeanuueckoii | Ciymanue oObSICHEHUH YUUTEIS.
séewecmea (13 u) XUMUU. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
Orbop W  cpaBHEHHME  Marepuajga [0
HECKOJIbKUM HCTOYHHKAM.
2. IIpeoenvuvie | Cnymanue 0ObSICHEHUN YUUTEIIA.
V271e6000p00bL. CocraBneHne XUMUYECKUX (popmyi.
PaboTa B mapax.
Pabota y nocku.
3. Henpeoenvnvie | Cymanne oObICHEHUN yUUTETIS.
Y271e6000p00bL. CocraBieHre XMMHUYECKUX GOpMYyII.
PaboTa B mapax.
Pabota y nocku.
4. Cnupmeol. Crnymanne 0ObsICHEHUH YUUTETIs. Hatuuk pH
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
Otbop W  cpaBHeHWE  MaTepuasa IO
HECKOJIbKUM HCTOYHHKAM.
3. IIpeoenvuvie | Cnymanue 0ObSICHCHUN YIUTEIIA. Hatuuk pH

00HOOCHOBHbBLE KAPOOHOBbIE
Kucaomeol.

CocraBjieHHE XUMHUIECKUX (POPMYJI.
PaGoTa B mapax.
PaboTa y nocku.

6. Crnoorctivie
Kupeol.

aghupwi.

Crnymranue 0ObsSICHEHUH YUUTEIIS.
CocraBieHre XUMHUYECKUX (GOpMYII.
PaboTa B mapax.

PaboTa y nocku.

7. Amunoxuciomuol u 6enxu.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObsICHEHUH yauTesl.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

8. Amunoxkuciomsl u 6eaxu.

Crymanue oObsSCHEHUH yauTes.
CocraBneHre XUMHUYECKUX (popmyi.
Pabora B mapax.

PaboTa y nocku.

9. Venesoow.l.

Caymanue 0ObSICHEHUH yauTes.
CocraBneHre XUMUYECKUX (POopMyIL.
Pabora B mapax.




Pabota y mockwu.

10. Ionumepeo.

Caymanue 0ObSICHEHUH yIUTEIS.
CocraBneHne XUMUYECKUX (popmyi.
PaboTa B mapax.

Pabota y nocku.

11. Obobwarowuii ypox no
meme «Opeanuueckue
seujecmeay.

PaboTa B mapax.

Pabora B rpynnax.

Pemenue 3amau.

IIpoBepka nosy4eHHbIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBLHOM padoTe.

12. Koumponvuas paboma
Nod.

Pemenne 3aganuii KOHTPOJIBHOM pabOTHI.

13. Awmanuz KoumpoabHOU
pabomul.

AHanu3 oumooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
PaboTa Hasx ommOkamu.
Pemrenne 3anau.

Crnymanue 0ObsICHEHUH yUUTelsl.

3axkpenaenue (6u)

1. Ilepuoouuecxuii 3axon u
Ilepuoouueckas  cucmema
XUMUYECKUX 9/1eMeHMo8

J.U. Menoeneesa.

2. Cmpoenue geujecmaa.

3. Xumuyeckue peaxyuu.

4.  Kunaccver  xumuyeckux
coedunenuil 6 ceeme TI/I.

PaGoTa B mapax.

PaGoTa B rpynmax.

Penrenue 3apau.

[IpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOM padoTe.

5. HUmozcosas xoumpovuas
paboma.

Pemenue 3aIaHUN

paboTHI.

6. Ananus
pabomei.

KOHMPOAbHOU

Amnanus omuooK.

AHanu3 KOHTPOJIBHOHN pabOTHI.
Pabota Haj ommOKaMH.
Pemenue 3amau.

Crnymanne 0ObsICHeHUI yIUTelsl.

KOHTPOJIBHOU




Cnmcok ureparypbl
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