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YUUTCIIb XUMHUU




ITosicHuTe IBHAS 3aNIMCKA

Pabouas mnporpamma 1o XUMHH I OOy4JaroUMXCsl 8§ KJIACCOB COCTaBJCHA Ha OCHOBE
TpeOoBaHuil K pe3ynbTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTeIbHONW IPOrpaMMbl OCHOBHOIO
oOmero oOpa3oBaHus, NMpeAcTaBiICHHbIX B DelepanbHOM rocyaapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe€ OCHOBHOTO o0Imero oOpa3oBaHus, € Y4ETOM paclpelel€HHbIX M0 Kilaccam
MPOBEPSAEMBIX TPeOOBAaHHWI K Pe3ylnbTaTaM OCBOCHHS OCHOBHOWM 00pa30BaTEeNbHOW MPOTPaMMBbI
OCHOBHOTOo  oOmiero o0pa3oBaHHUsT W 3JEMEHTOB  COAEP)KAHUsS, MPEACTaBICHHBIX B
YHUBepcadbHOM KoAuM(UKAaTOpe MO XWMHUHU, a Takke Ha ocHoBe [IpuMepHON mHporpaMMsl
BOCIUTaHUS OOyJaroIMXcs HpH TOJYYEeHHMH OCHOBHOIO OOLIEro 0o0pazoBaHUs U C yUETOM
Konnennuu mnpenopaBanust yueOHOro mpeamera «XuMus» B 00pa30BaTeNIbHBIX OpraHU3aIUsAX
Poccuiickoit ®eneparuu, pealu3ylonMXx OCHOBHBIE 00IIe00pa3oBaTebHbIE MPOTPaMMBbl (YTB.
Pemenunem Kommerun Munnpocsemienust Poccun, mporokoit ot 03.12.2019 N IIK-48H).

O61asa XapaKTepuCcTUKa y4eOHOro npeamera «XUMHUA»

Bxnag yuebnoro mpeamera «XuMus» B JOCTH)KCHHUE I1€JIeH OCHOBHOTO OOIIETO 0Opa3oBaHUs
00yCIIOBJIEGH BO MHOIOM 3HAU€HHEM XWMHUYECKOM Haykd B IO3HAHUHU 3aKOHOB HPHUPOJBI, B
Pa3BUTHUU IPOU3BOIUTENBFHBIX CHJI OOIIECTBA M CO3/1aHNU HOBOM 0a3bl MaTepraIbHON KyJIbTYpHI.
XuMHUs Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK paclpocTpaHuia CBOE BIMSHHE Ha Bce
00JIaCTH YeJIOBEYECKOTO CYIIECTBOBAHHUS, 3a/lajla HOBOE BUACHHUE MHUpa, CTajla HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOW KYJBTYPHI, HEOOXOANMBIM YCIOBHEM XH3HU OOIIECTBA: 3HAHNE XUMHUHU
CIIY)KUT OCHOBOH JuIl (POpMHUpOBAHMS MHUPOBO33PEHHUS YEIOBEKA, €ro MpPeJCTaBIEHUN O
MaTepHabHOM €JMHCTBE MUPA; BaXKHYIO POJIb UTPAIOT POpMUpYEMble XUMUEH MpeaCcTaBICHUS O
B3aMMOIIPEBPAILICHUSAX DHEPTUU M 00 DBOJIONUHU BEIIECTB B MPUPOJC; COBPEMEHHAs XUMUS
HalpaBJieHa Ha pelleHHe IOoOaIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEIOBEYECTBA —
CHIDHEBOM,  JHEPreTUYECKOW, MHINEBOM M  JKOJOTMYECKOM  Oe3omacHocTH, mpolieM
3/IpaBOOXPAHEHUSI.

B ycroBusIX BO3pacTarolero 3Ha4eHHUs XUMHUHU B KM3HU OOILECTBA CYIIECTBEHHO IOBBICUIIACH
pOJIb XMMHUYECKOTO 0Opa3zoBaHUs. B IuiaHe colpanu3aluyu OHO SIBJISETCS OJHUM M3 YCIOBUM
(dopMUpOBaHUS UHTEIEKTa IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XWMUYECKME 3HAHUS  HEOOXOAMMBI A IPUOOpETEeHHUs
OOLIEKYJIBbTYPHOTO YPOBHSI, NO3BOJISIIOILETO YBEPEHHO TPYIAUTBHCS B COLIMYME M OTBETCTBEHHO
ydacTBOBaTb B MHOToOOpa3HOM KHW3HM oOOIIecTBa, Ui OCO3HAHUSI BAXKHOCTH pPazyMHOIO
OTHOLIEHUSI K CBOEMY 3J0POBBIO M 3[JO0POBBIO JIPYTHX, K OKPYKAlOUIEH MPUPOJHOU cpene, Uit
IpaMOTHOTI'O MTOBEACHUS MPU UCIIOJIB30BAHUY PA3IMYHBIX MATEPHAIOB U XUMUUYECKUX BEIIECTB B
IIOBCEIHEBHOM KU3HU.

XumHuueckoe 00pa3oBaHME B OCHOBHOM IMIKOJIE SIBJISIETCSI 0A30BBIM IO OTHOILEHUIO K CHCTEME
o0mero xuMuueckoro oOpazoBaHus. [loaToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO
peanusyer MpHUCyle OO0LEeMy XMMHUYECKOMY OOpa30BaHMIO KIIOYEBBIE LIEHHOCTH, KOTOpBIE
OTpPaXXaloT TOCYAAPCTBEHHbIE, OOIIECTBEHHbIE W WHAMBUIYaJbHbIE IOTPEOHOCTH. IDTUM
OTIpe/IeNSIeTCsl CYIHOCTh OOINeH CTpaternu OOy4eHWs, BOCIHTAHUS U Pa3BUTHUS OOYJAIOIIMXCS
CpeACTBaMH y4eOHOIo mpeaMeTa «XHUMUSD.

W3yuenne mnpeamera: 1) crmocoOCTByeT peanu3alliid BO3MOXHOCTEH I CaMOpPa3BUTHS U
(dopMupOBaHUs KYJIbTYpbl JIUYHOCTH, €€ 0OIEell M (yHKIMOHAJIBHOW TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ B (DOPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITEIbHON y4eOHOW AeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B IMOBCEAHEBHOM JXM3HU, TaK M B MPO(ECCUOHAIBHOU IESATEIBHOCTH; 3)
3HAKOMUT CO cHenu(UKON HaydHOrO MBIIUICHHS, 3aKIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IIsa Ha
€IMHCTBO TMPUPOABI M UYEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM J3TalioM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAayYHOH TIPaMOTHOCTH  MOJPOCTKOB; 4) cmocoOCTByeT  (QOpMHUPOBAHUIO
LIEHHOCTHOIO OTHOILIEHUS K €CTECTBEHHO-HAY4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHME IMKOIbHUKOB.



Has3BanHble HampaBieHUss B OOydeHUU XUMHUHM OOECHEUMBAIOTCSA cCHelu(UKON comepKaHus
IpeaMeTa, KOTOPBIM SBISETCS MEeNarorMueckd aJalTHPOBAHHBIM OTpaXXEHHEM 0a30BOM Hayku
XMMUHU Ha ONpesieIEHHOM 3Tare €€ pa3BUTHSL.

Kypc XumMuM OCHOBHOH IIKOJIBI OpPUEHTHUPOBAH HA OCBOEHHE OOYJAIOIMMHCS OCHOB
HEOPTaHMYECKOH XUMHU U HEKOTOPBIX MOHATUH M CBeAEHUH 00 OTAENbHBIX OOBEKTax
OPraHUYECKON XUMUU.

CrtpykTypa conepxaHus mnpeaMera cQopMHUpOBaHa Ha OCHOBE CHUCTEMHOTO MOAXOAAa K €ro
u3ydeHuro. CojaepkaHue CKIAaIbIBAETCSl U3 CHCTEMbI INOHATUH O XUMHMYECKOM D3JIEMEHTE U
BELIECTBE M CHUCTEMBbI MOHATUH O XUMHUecKoW peaknuu. OOe 3TH CHCTEMbI CTPYKTYPHO
OpPraHU30BaHbl MO NPUHLUITY ITOCIEI0BATEILHOIO PA3BUTHS 3HAHUW HA OCHOBE TEOPETUUYECKUX
IPEICTAaBICHUNH Ppa3HOIO YPOBHS: AaTOMHO-MOJIEKYJISIDHOTO YY€HHsI KaK OCHOBBI BCETO
ecrecTBo3HaHus, ypoBHA Ilepunoanueckoro 3akona J[. M. MenzeneeBa Kak OCHOBHOTO 3aKOHA
XMMHM, YY4EHUS O CTPOGHHHM aroMa W XUMHYECKOM CBs3M, MpeACTaBleHUN 00
ANIEKTPOJIUTUYECKOM  JUCCOLMAlMM  BEIIECTB B pacTBopax. leopeThyeckue 3HaHUS
paccMaTpuBalOTCSI Ha OCHOBE OMIIMPUYECKH TIONYYEHHBIX U  OCMBICICHHBIX (aKTOB,
Pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS (PYHKIIMH OOBSICHEHHUS
U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHHS M BO3MOKHOCTEM IPAKTUYECKOIO NPUMEHEHUs U
MOJTYYEHHS U3y4aeMbIX BEILECTB.

Takass opraHu3anus COAEpKaHUS Kypca CIIOCOOCTBYET IPEACTABICHUIO XHUMHUYECKOH
COCTABJISIOLICH HAaydHOM KApTUHBI MHpPA B JIOTUKE €€ CUCTEMHOW Npuponbl. TeM caMbIM
o0OecrieunBaeTcsi BO3MOXKHOCTh (OPMUPOBAHUS Yy OOYYAIOUMXCS IEHHOCTHOTO OTHOIICHHS K
HayqyHOMY 3HAHUIO M METOJaM II03HaHMS B HayKe. BakHO Taike 3aMETHTh, YTO OCBOEHUE
COJIep’KaHus Kypca MPOUCXOJUT C IPHUBJICUCHHEM 3HAHUN U3 pPAaHEE HU3YYEHHBIX KypCOB:
«Oxpyxatroumii Mup», «buonorus. 5—7 knaccel» u «du3nka. 7 KIacey.

Ilesi1 M3y4YeHHA YYEOHOro npeaMera «XuMHUA»

K nampaBiieHHIO MEPBOCTENEHHOW 3HAYMMOCTH IPU peaTu3alluid 00pa30BaTEIbHBIX (yHKIIHH
npeamera «XUMUS» TPAAUIMOHHO OTHOCIT (JOPMUPOBAHUE 3HAHUM OCHOB XMMHYECKON HAyKH
KaKk 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON NEeSATEITbHOCTH YEJIOBEKa M Kak
OJIHOTO W3 KOMIOHEHTOB MHPOBOM KyNIbTYpbl. 3a/ada MpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMBbl XMMHYECKMX 3HAHUH — BaKHEHIMX ()AKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX 00OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, 3HaHUM O
Hay4YHBIX METOJAaX M3y4CHHS BEIIECTB M XMMHUUYECKHX Peakluii, a Takke B (OPMUPOBAHUU U
pPa3BUTUU YMEHHUH U CIIOCOOOB JESTENBbHOCTH, CBA3aHHBIX C IJIAHUPOBAHUEM, HAOIIOIEHUEM U
MPOBEJICHUEM XHMMHUYECKOTO SKCIIEPUMEHTa, COOMI0IEHUEM TpaBHJI O€30IMacCHOTO OOpaIeHUs ¢
BEILECTBAMU B OBCEIHEBHOM KU3HU.

Hapsany c¢ »Tum nenu usydeHusl mpeaMera B MPOrpaMME YTOUHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro o0mero obOpazoBanus. CeroaHs B
o0pa3oBaHMU 0CO00 3HAUMMOM NpHU3HAETCA HANPABIEHHOCTh OOy4YeHUs Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (popMupoBaHme e HWHTEIVIEKTa W OoOmEeil KymbTypel. OOydeHHe
YMEHHUIO YYUTHCA M MPOJOJDKATh CBOE 0Opa3oBaHHWE CAMOCTOSTENIbHO CTAHOBHUTCS OJIHOM W3
BaOXHEMIMX QyHKUMNA ydeOHBIX MPEIMETOB.

B cBsBM c 3TUM mpu U3ydeHUHM MNpeaMeTa B OCHOBHOHM IIKOJIE JOMUHMpYIOIEE 3HAYeHue
MPUOOPEITH TaKUE 1IEJTH, KaK:

dopMHpOBaHUE HWHTEIUICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYOHUYECTBY, CAMOCTOSITEIbHOMY TIPUHATHIO pPEIIEHUH, CIOCOOHON amanmTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

HAIPaBJIEHHOCTh OOy4EeHHsI HAa CHCTEMAaTHYecKOe MPHOOINEHUE YYaIlMXCs K CaMOCTOSTEIbHON
MI03HABATEIbHON JIEATEbHOCTH, HAYYHBIM METOJIaM IMO3HaHUs, (GOPMHUPYIOIMM MOTHUBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

oOecrieyeHre  YCIOBHHM,  CHOCOOCTBYIOIMX  MPHUOOPETECHHIO  OOYJarOIMMHUCS  OMBITA
pa3HOOOpa3HOW JESTEeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEeHIIHH ), IMEIOIIMX YHHUBEPCAIbHOE 3HAUE€HUE ISl Pa3InYHbIX BUJIOB JIESTEIbHOCTH;



dopMupoBaHue yMEHUI OOBSICHSATH U OLIEHUBATH SIBJICHUS OKPYXAIOIIETO MHUpa Ha OCHOBAaHUU
3HAHUM U ONBITA, TOJIYYEHHBIX IPU U3YYEHUHN XUMUH;

dopMupoBaHue y oOydaroUmXcs TYMAHMCTHMYECKUX OTHOIIEHWM, ITOHMMAHMUS LIEHHOCTU
XMMUYECKUX 3HAHUHU A7 BBIPAOOTKH SKOJIOTUYECKU IeJecoo0pa3HOro MOBEACHHUS B OBITY U
TPYIOBOM NEATEIBHOCTH B LIENSAX COXPAHEHUsI CBOETO 370POBbS U OKPYXKAIOIIEH NPUPOIHOMN
Cpelbl;

pa3BUTHE MOTHBAIUM K OOY4EHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCHUTAHUIO Ha
OCHOBE YCBOCHHS OOIICUETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY

npoduIss ¥ HAMPABICHHOCTH JATBHEHIIIETO 00yICHMUSI.
COAEPKAHUE YUYEBHOI'O IPEIMETA

IlepBoHauyaibHbIE XUMHUYeCKHE MOHATHS

IIpenmer xumuu. Pons xumMuu B KU3HU 4enoBeka. Tema u BewecTBa. Dusnyeckue CBOMCTBA
BEINECTB. ArperaTHoe COCTOsiHME BemecTB. [loHATHE 0 MEeToMaxX MO3HAHUS B XUMHUU. XUMHS B
cucreMe Hayk. HucTele BemecTBa u cmecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUUECKHE AIeMEHThl. CHMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie u
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckas ¢opmyna. BajeHTHOCTP aTOMOB XMMHYECKMX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenpHas aromHas Macca. OTHOCUTENbHas MOJIEKYJIsIpHas Macca.
MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

®usnyueckue U XMMUUYECKHUE SIBJICHUA. XUMUUECKasi peakius U €€ MPU3HaKU. 3aKOH COXpaHEHUS
Macchl BEIIECTB. XUMHUUeckrue ypaBHeHUs. Kiaccudukanus xuMuueckux peakiui (coeauHeHus,
pa3oKeHHs, 3aMEIlCHH s, OOMEHA).

XUMHYECKUM 3KCHEPUMEHT: 3HAKOMCTBO C XMMMUYECKOH MNOCYIOH, C MpaBUJIaMH pPabOThl B
naboparopun M npuémMamMu oOOpalleHUus C JIaboOpaTOpHBIM OOOpYAOBAHHEM; H3y4EHHE U
onucaHue (U3NYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB; HaOM0IeHnEe (PU3NUECKIX
(mnaBiieHHWE BOCKaA, TassHUE JIbJIa, PACTHPAaHUE caxapa B CTYIKE, KHIIEHUE U KOHJEHCAI s BOJIbI)
U XMMUYECKUX (TOpEHHE CBEYM, IMPOKATMBAHWE MEIHOW MPOBOJIOKU, B3aMMOJICHICTBHE MeJa C
KUCJIOTOM) SIBIEHU, HAOMIOJIEHUEe U ONMKCAaHHE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEaKIUii
(pa3nmokeHue caxapa, B3aWMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOPHAOM Oapusi, pas3lioKeHue
runpokcuga menu(ll) mpu HarpeBanuu, B3aumojeiicTBue xene3a ¢ pactBopoM conu meau(ll));
M3ydeHHUEe CIOCOOOB pa3leleHusl cMecel (C MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BHITAPUBAHUE,
TUCTAJUIALUSA, XpoMmarorpadus), TpPOBEACHWE OYHCTKMA IIOBAPEHHOW COJHM; HAOIIOAEeHHWE U
ONMCaHUE pPE3YJIbTAaTOB MPOBEJIEHHUS OMNbITa, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl;
CO3JJaHKe MOJIeJIEH MOJIEKYI (ILAPOCTEP)KHEBBIX).

BaskHeiilme npeacraBuTe/ M HEOPraHUYe CKUX BelleCTB

Bo3znmyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT M HPOCTOE BEIIECTBO.
Haxoxxnenue kuciaopoaa B mpupoje, GU3nYeckue U XMMUUYECKHE CBOWCTBA (PEAKIIMU TOPEHUS).
Oxcuppl. [lpumenenue xucnmopoga. CrocoObl TONMydeHUs KUCIOpoaa B JlabopaTopuu |
npoMmbluieHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — aioTpornHas MoaupuKaius
KUCIIOpOJa.

TertoBoil  >(peKT XUMUYECKOW peaKHH, TEPMOXMMHUYECKHE ypPaBHEHHS, JK30- W
SHIOTEPMHYECKUE peakiuu. TONIMBO: yroidb W METaH. 3arps3HEHUE BO3/yXa, YCHIICHUE
HNapHUKOBOTO 3(eKTa, pazpylieHHue 030HOBOIO CIIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxnenue Bonopoaa B mpUpoae, PU3NUecKue u
XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOcOoObI moydeHus. KucioTsl u comnu.

KonuuectBo BemectBa. Monb. MomsipHast macca. 3akoH ABorajapo. MomsipHbIii 00BEM Ta30B.
Pacuérbl mo XUMHYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Bonma kak pactBoputens. PactBopsl. HaceliieHHbIE U
HEHACBIIIEHHbIE DPAaCTBOPBI. PacTBopuMOCTb BewecTB B Boje.MaccoBas J0js BeEllecTBa B
pactBope. Xumuueckue cBoiictBa Boabl. OcHOBaHUsA. Poyib pacTBOpOB B MpHUPOJE U B )KU3HU
yenoseka. KpyroBopor Boasl B mpupoje. 3arpsizHeHHEe NpUpOAHbIX BoA. OXpaHa M OYMCTKA
IPUPOJTHBIX BOI.



Knaccudukanuuss  Heopranndeckux coeauHeHui. Oxcunpl. Krnaccudukanms — OKCHIOB:
cojeoOpasyronme (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyroume. Homenkiarypa
OKCHUJIOB (MEeXIyHapoJaHas U TpuBUaibHas1). Du3nyeckue U XMMHUYECKHE CBOICTBA OKCHJIOB.
[lomyyenue okcHaOB.

OcHoBanms. Krnaccudukanus OCHOBaHMU: WIENOYM U HEPACTBOPUMBIE OCHOBAHUAL
Homenknarypa ocHoBaHuil (MexayHapogHas M TpuBuaibHas). DuU3nyecKkue U XUMHUUYECKHE
cBoiicTBa ocHoBaHMU. [lonydyeHre OCHOBaHU M.

Kucnotel. Knaccudukanus kucnor. Homenknarypa Kucior (MeXIyHapOAHAs U TPUBUAIBH as).
dusnyeckue U XMMHYECKHE CBOWCTBAa KHUCIOT. Psan akrmBHOoctm MetaiutoB H. H. bekerosa.
IlonyueHue Kucior.

Comu. Homenknarypa cosieil (MeXIyHapoJaHas U TpuBHaibHas). OU3MYECKUE U XUMHUUYECKUE
cBoiicTBa coseil. [lonydenue coieil.

['eneTnyeckas CBsI3b MEXAY KlacCaMH HEOPraHWYECKUX COCTMHEHUM.

XUMUYECKUM SKCIEPUMEHT: KaUeCTBEHHOE OINPENCIICHUE COJEpKaHUs KHUCIOPOAa B BO3IYXE;
MoJIydeHUe, COOMpaHHe, pacro3HaBaHME M U3ydeHHE CBOWCTB KHCIOpOJa; HaOII0JeHNe
B3aUMOJICMCTBHS BEILECTB C KUCIOPOJOM U YCIOBUSI BOSHMKHOBEHUS M MPEKPAIICHUS TOPEHUS
(mo>kapa); O3HAaKOMJIGHHE ¢ oOpa3llaMd OKCHJIOB W ONHWCaHHE HUX CBOWMCTB; MOJy4eHHE,
cobupaHue, pacrmo3HaBaHWE W U3YUYEHHE CBOWMCTB BOJIOpoJa (TOpeHHE); B3aWMOJICHCTBUE
Bosoposa ¢ okcuaoMm Mmemu(Il) (Bo3MOXXKHO HCIONIB30BaHME BMJIEOMATEpUANIOB); HaOIIOIEeHUE
00pas310B BEIIECTB KOJINYECTBOM | MOJIb; HCClIeJOBaHNE OCOOEHHOCTEN pacTBOPEHUS BEILECTB C
pPa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJel
pacTBOPEHHOTO BEIIECTBA; B3aMMOJCHCTBHME BOABI C MeETAIaMH (HATPHUEM U KAJIBLIHEM)
(BO3MOXHO MCIOJIb30BAaHUE BUEOMATEPHAIIOB); ONPEEIICHUE PACTBOPOB KUCIIOT U ILIEIOYEH ¢
MOMOIIBI0 WHJAWKATOPOB; HCCIENOBAaHHWE O0Opa3l0B HEOPTraHWYECKUX BELIECTB Pa3IMYHbBIX
KIIacCOB; HaONIOIEHUE W3MEHEHUS OKPACKd WHAMKATOPOB B PACTBOPAX KHUCIOT U INETOYEH;
u3ydeHne B3auMozercTBus okcuaa wmeau(Il) ¢ pacTBOpoM CepHOM KHCIOTBI, KUCJIOT C
METalllaMU, PEeaKui HeUTpaln3aluy; MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUIl, BHITECHEHUE
OJIHOTO METajula JIPYTMM H3 pPacTBOpa COJM; PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/ad [0 TEME
«BaxHelme K1acchl HEOPraHMYECKUX COCTMHECHUI.

Hepuonnuecknii 3axkon u Ilepmoamyeckas cucrema XuMHYecKHX 3JjemeHToB JI. U.
MemnneseeBa. CtpoeHne aToMOB. XUMHYeCKasl CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaKuuu

[lepBble TOMBITKM KIACCHPUKAIUM XUMHYECKUX 3JIeMEHTOB. [loHsTHE O rpymmax CXOIHBIX
AJIIEMEHTOB (LICJIOYHBbIE M  ULICJIOYHO3EMENIbHBIE META/UIbl, TallOTeHbl, HHEPTHBIE Tra3bl).
DJIeMEeHTBI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUJIbI U TUAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucreMa xumudeckux sieMeHToB J[. M. Menneneesa.
Kopotkonepuognas u mmHHONEpuoaHas (opmer Ileprmoguyueckoil CHUCTEMBl XHMHYECKHX
snemeHToB JI. 1. MenneneeBa. [lepuoasl u rpymnmnbl. @U3MUECKUN CMBICT TOPSAKOBOIO HOMEpA,
HOMEPOB [IeprOoJia U TPYIIIbl AIEMEHTA.

Crtpoenne atomoB. CocTtaB aTOMHBIX siiep. M3otonbl. DaekrpoHbl. CTpOEHHE AJIEKTPOHHBIX
ob6onouek atromMoB TmepBeIX 20 XuMHUYeckux dyeMeHToB [lepumommueckoit cuctemsr I, .
MenpeneeBa. XapakrepucTHKa XMMHUYECKOTO 3JIEMEHTA IO €ro NojokeHuwo B [lepuonnueckoi
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUsI paJuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETaJUIMYECKUX CBOWMCTB MO TrpymnnaM U nepuoaaMm. 3HaueHue llepuoamyeckoro 3akoHa H
Ileppoauueckoii CUCTEMbl XMMHUYECKAX DBJEMEHTOB ISl Pa3BUTHUSA Hayku W npakrtuku. . W.
MeHieneeB — y4€HbIN U TpaKJaHUH.

Xumnueckas cBsi3b. KoBasieHTHast (MOJIIpHAs U HETMOJSPHAs) CBS3b. DJIEKTPOOTPUIIATEIBHOCTD
XAMHUYECKHX 31€MEHTOB. IOHHAs CBA3b.

Crenenb okucineHus. OKUCIUTEIbHO-BOCCTAaHOBUTENbHBIE peakuuu. Ilponecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.



XUMUYECKUM JKCIIEPUMEHT: U3ydeHHe oOpas3loB BEIIECTB METAIOB U HEMETaJlIoB;
B3aMMO/ICHICTBME TUIPOKCUA IIMHKA C PACTBOPAMHU KUCJIOT W INEJOYeil; TPOBEIEeHHUE OMBITOB,
WJUTFOCTPUPYIOIIMX IPUMEPBI OKUCITUTEIIEHO-BOCCTAHOBHUTEIBHBIX PEaKIuid (TOPEHHE, peaKiuu
pa3NoXKEeHHSs, COETMHEHHUS).

Me:xnpeaMeTHbIE CBA3H

Peanmzanusi MeXIpPEIMETHBIX CBS3CH MPH M3YdCHUH XHUMHHU B 8 KIIacCe OCYIIECTBIIICTCS Yepe3
UCIIOJIb30BaHNE KAaK OOLUMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTUM, SBISIOMIMXCS
CUCTEMHBIMH JIJISl OT/ICTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnme ecTecTBEHHO-HAYYHBbIC TOHATHS: HAaydHbIH (akKT, TUIOTE3a, TEOpPHUs, 3aKOH, aHaJu3,
CUHTE3, KiIacCU(UKaIus, TIepUOAUYHOCTh, HAONIOJIEHUE, OJKCIEPUMEHT, MOJAEIHUPOBAHUE,
U3MEpEHUE, MOJICITb, SBIICHHE.

®usuka: wMarepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKyNa, JJIGKTPUUECKUH 3apsi, BEILIECTBO, TeJIO, O00BEM, arperaTHoe
COCTOSIHME BEIIeCTBA, Ta3, (pM3WYecKue BETUYMHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE31p61, ComHITE.

Buonorus: ¢potocunTes, npixanue, ouocdepa.

I'eorpadusi: armocepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOIaeMbIe,

TOTIMBO, BOJIHBIE PECYPCHI.
IVTAHUPY EMBIE OBPA3OBATE/IBHBIE PE3YJIbTATHI

W3yuenne xumuu B 8 Kiacce HANpaBlIEHO Ha JOCTHXKEHHE OOYJarOUMMUCS JIMYHOCTHBIX,
METaInpeIMETHBIX U MTPEIMETHBIX PE3YJAbTaTOB OCBOCHUS yIEOHOTO IpeaMeTa.

JINYHOCTHBIE pe3yJ/ibTaThl

JIMYHOCTHBIE PE3yAbTAaThl OCBOCHHS TPOrPAMMBI OCHOBHOTO OOIIETO0 00pa30BaHMS JOCTHTAIOTCS
B X0/i¢ O0y4eHHUsI XUMUU B €IMHCTBE yUeOHOM M BOCIIUTATENbHOM AedarenbHocTH Opranusanuu B
COOTBETCTBUM C  TPAJULMOHHBIMH POCCUMCKHMHU  COLUOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMHA B OOIIECTBE MpaBUIAMU U HOPMAMHU IMOBEIACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIUATN3AIUH O0yJarOIMXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTh, B TOM YHCJIE B YACTHU:
IMaTproTHYeCcKOro BOCIUTAHUS

1) LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY
HAClleINI0, MOHUMAaHMS 3HAYEHHS XMUMHMUYECKOH HayKd B JKH3HH COBPEMEHHOIO OOIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW WMHQOpMAaIMel O MepeIOBBIX JOCTHIKCHHSIX U OTKPBITHSIX
MUPOBOW M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpPOWCTBE
Mupa U o0IIeCTBa;

I'pax1aHCKOr0 BOCIHUTAHMSA

2) mpeAcTaBleHHUs O COLMANBHBIX HOPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOH, Yy4eOHO-
MCCIIE0BATEIBCKON, TBOPUYECKOM U JPYTUX BUIAX IEATEILHOCTH; TOTOBHOCTH K Pa3HO00pa3HOi
COBMECTHOMW JIESTENbHOCTU NMPU BBHIMOIHEHUHM Y4E€OHBIX, II03HABATENbHBIX 3a/1ay, BHIIIOJIHEHUHU
XUMHUYECKIX HKCTIEPIMEHTOB, CO3/IaHUU Y4eOHBIX IIPOEKTOB, CTPEMIICHHUS K B3aUMOITOHUMAaHHIO
U B3aWMOIIOMOIM B TIpoIlecce€ ITOH Y4eOHOW NesTeThbHOCTH; TOTOBHOCTH OIICHHBATh CBOE
MOBE/ICHUE M TOCTYNKH CBOMX TOBApUIICH C MO3UIMUM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI ITOCIEACTBUM ITOCTYIIKOB;

LleHHOCTH HAYYHOT'0 MO3HAHUS

3) MUPOBO33pPEHUYECKUX MPEICTABICHUN O BEIIECTBE M XUMUYECKOW PEaKiy, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM W COCTABJISIOIMX OCHOBY Ul MOHMMAHHUS CYIIHOCTH
Hay4HOU KapTHUHBI MUPA; MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aMMOCBS35IX 4YeJOBEKa C TMPUPOAHOM Cpeaod, O PpOIM XUMHH B TO3HAHUM JTHUX
3aKOHOMEPHOCTE;

4) mo3HaBaTeNbHBIX MOTHBOB, HAMPABJICHHBIX Ha IOJY4Y€HHE HOBBIX 3HAHUN MO XUMWUH,
HEOOXOIMMBIX JUIsi OOBSICHEHH S HAOII01aeMbIX TTPOLIECCOB U SIBJICHUI;



5) mo3HaBarenbHOH, MH(MOPMALMOHHOM W YUTATEIbCKOW KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENbHON pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEPaTypo, IOCTYIHBIMH
TEXHUYECKUMH CPEICTBAMU MH(OPMALMOHHBIX TEXHOJIOTU;

6) uHTepeca K OOY4EHHMIO M MO3HAHMIO, JHO003HATEIBHOCTH, TOTOBHOCTU M CIOCOOHOCTH K
caMo00pa30BaHMIO, MPOEKTHOW U HCCIENOBATENBCKON AEATENbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaIlpaBJICHHOCTH U YPOBHS 00y4eHHUs B JaJIbHEUILEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbi

7) 0co3HaHUS LIEHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HHM, OCO3HAHUS MOCIEACTBUN W HENPUSTUS BPEIHBIX MPUBBIUEK
(yrmoTpeOyieHHusl alKoroJyii, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIOACHUS IpaBUI
0€30MacHOCTH NP OOpALICHUU C XKMUYECKUMH BEILIECTBAMU B OBITY U pealbHOW KHU3HU;
TpyaoBoro BoCIMTAHUSA

8) mHTepeca K MPAKTUYECKOMY M3Y4EHHUIO IMpodeccuil U Tpyna pa3IM4HOIO poja, YBaKEHHUE K
TPyLy W pe3yabTaraM TpYIOBOH JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
IpEeIMETHBIX 3HAHUH MO XUMHUH, OCO3HAHHOTO BBIOOpa WHAWBUIYAJIbHON TpaeKTOPUU
IPOAOJDKEHUST 00pa3oBaHMs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH; yCIEemHON MpoQecCHOHATBHON JeATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTh aIallTUPOBAThCS B MPO(ECCUOHANBHOI cperie;
IKOJIOTHY€CKOIr0 BOCIIUTAHUA

9) PKOJIOTMYECKH 11€71eCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK MCTOYHHMKY >KM3HHM Ha 3emiie,
OCHOBE €€ CYILECTBOBAHMS, MOHMMAHMs LIEHHOCTHU 3J0pPOBOro U Oe30macHoro obpasza >KU3HH,
OTBETCTBEHHOIO OTHOLICHUS K COOCTBEHHOMY (M3MYECKOMY M ICHXUYECKOMY 3JI0POBBIO,
OCO3HAHMS [EHHOCTU COOJIOACHHUS TIPaBHJI 0€30IIaCHOTO MOBEACHUS IIPpU padoTe C BEIIECTBAMHU,
a TAKKE B CUTYallMsIX, YTPOXKAIOIMX 340POBBIO M )KU3HU JIOJCH;

10) cnocoOHOCTH MPUMEHATH 3HAHUS, MTOJIy4aeMble IPU U3YyYCHUU XUMUHU, JUIS pellieHus 3a1ad,
CBSI3aHHBIX C OKPYXKAIOILIEH NPUPOJHON CPENOM, OBBIEHHS YPOBHSI DKOJIOTUUECKON KYJIBTYpBHI,
OCO3HaHMS NIOOAWIBHOIO XapakTepa JKOJOIMYECKUX MpobieM U Myred UuX pelieHUs
IIOCPEACTBOM METOJIOB XUMHHU;

11) »5KONOrMYEecKOro MbBINUIEHUS, YMEHUS pPYKOBOJCTBOBATHCS KM B I103HABAaTENIbHOM,
KOMMYHHUKATUBHOM ¥ COLIMAIIHOM ITPAKTHKE.

MeTanpeaMeTHbIe pe3yJ/bTaThl

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIJGJIAIOT 3HAuUMMble JUId  (OpMHUPOBAHMS
MHPOBO33pEHHUs OOIEHAYYHbIC MOHATHS (3aKOH, TEOpHSs, MPUHIUII, TUIIOTE3a, (aKT, cucrema,
IPOLECC, HKCIIEPUMEHT U Jp.), KOTOpbl€ MCIOJb3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4EOHBIX
npeaMeTax ¥ MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX IPEIMETOB (OPMUPOBATH IPEACTABICHUE O
[[EJIOCTHON HaydyHOW KapTHHE MHpa, U YHHBEpCaIbHbIe ydeOHbIE NEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHMKATUBHBIE, PEryIATUBHBIE), KOTOpble OOecrneyuBaroT (OPMHPOBAHUME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO YI€OHON AEATETbHOCTH.
MertanpenmeTHble pe3ylbTaTbl OCBOCHHUSI 00pa30BaTENbHON MPOTrPaMMBbl 110 XMMUM OTPaXKatoT
OBJIAJICHUE YHUBEPCAIbHBIMY I103HABATEIbHBIMUA ICHCTBUSMH, B TOM YHCIIE:

ba30BBIMH JIOTHYE€CKUMH e ICTBUAMH

1) ymMeHHeM HCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS MPU OCBOCHUM 3HAHUM:
pAacKpbIBaTh  CMBICH XMMHYECKMX TOHATHUH (BBIAENATh UX XapakTepHble IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C IPYTMMHU MOHSATHAMH ), UCIIOIb30BATh MOHATHUS IS OOBSCHEHHS
OTICNBHBIX (JAKTOB W SIBJICHHWI; BBHIOMpATh OCHOBAHUS W KPUTEPUH IS KIacCH(UKAITIU
XMMHYECKUX BEILECTB M XUMUUECKUX PEAKIUI; YCTaHABIMBATh IPUUYNHHO-CIICICTBEHHBIE CBSI3U
MEXIy 0OBEKTaMH H3Yy4ECHHUSI; CTPOUTH JOTMYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIE,
10 AHAJIOTHH ); IeJIaTh BBIBOBI U 3aKIIOUYEHUS;

2) yMeHMEeM HpPUMEHATh B IPOLECCEe MO3HAHUS MOHATUA (IPEIMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XWMHHU, IPEeoOpa3oBHIBATH IMPOKO
IpPUMEHSEMbIE B XUMUU MOJIEJIbHbIE MPEICTaBICHUS — XUMHYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XuMuyeckass (opMyna W ypaBHEHHE XUMHYECKOM peakuu — TMpU pEUleHUH YydeOHo-



MO3HABATEJIbHBIX 33/a4; C Y4ETOM OTUX MOJENBHBIX TMPEACTABICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKA H3y4aeMbIX OOBEKTOB — XWMHUUYECKHX BEIIECTB H
XUMHUYECKIX PEaKIUii; BBISBIATH OOIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H H
MPOTUBOPEUHS B M3Y4aeMbIX MpOIeccax W SBJICHUSX; MpeanaraTb KPUTEPUU JUTSl BBISBICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSATENLHO BEIOUPATH CIIOCO0 perieHust yaeOHoM
3a7a4il (CpaBHMBATh HECKOJBKO BApUAHTOB pEIICHHUs, BHIOMpAaTh HamOoyee MOIXOIINMN ¢
Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

ba3oBbIMH HcC/Ie10BATEIBCKMMHU e UICTBUSIMU

3) yMeHHEM HCHOJB30BAaTh IMOCTABICHHBIC BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUS, a
Talke B KayecTBE OCHOBBI s (OPMUPOBAHUSI TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHH;

4) npuoOpereHue ONbITa MO IUIAHUPOBAHMUIO, OPraHM3ALMH U IPOBEACHHUIO y4EHHYECKUX
SKCIEPUMEHTOB: YMEHUE HAOIIOIaTh 32 XO/I0M IPOIlEcca, CAMOCTOSATENIbHO MPOTHO3UPOBATH €T0
pe3ynbrat, (GopMYyIHpPOBaThH OOOOIICHHMS M BBIBOJBI IO PE3yJbTaTaM IMPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUSI, COCTABIIATH OTYET O MPOJIETaHHON padoTe;

Pab6oroii ¢ nund opmanuei

5) yMeHHeM BBIOMPATh, AaHATH3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BHIOB U
dopM mpencTaBiIeHUs, MOTYy4aeMyl0 W3 pa3HbIX HCTOUHHMKOB (HAy4HO-TIOMYJsipHAs JTUTEpaTypa
XUMHUYECKOTO  COJIEpXKaHMs, CHpaBOYHbIE TmocoOus, pecypcsl VHTepHeTa); KpUTHUYECKU
OLICHUBATh MPOTHBOPEUYNBYIO M HEJIOCTOBEPHYIO HH(POPMAIHIO;

6) yMEHUEM MPUMEHSATh Pa3MUYHbIe METOABI U 3aPOCHl MPH MOUCKe U 0TOOpe HHGOPMALUH U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOUMBIX JJIsl BBITIOJHEHUS YIeOHBIX U MTO3HABATEIBHBIX 3324
OTpeNeNEHHOIO0 THUIIA; TMPUOOpPETEeHHE OMbITa B 00JACTH HCIOJIB30BaHU I MH(POPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIaJIecHuE KyIbTYpOil aKTHBHOTO MCIOJIB30BAHUS PA3TUUHBIX
MOMCKOBBIX CHUCTEM; CaMOCTOSTETbHO BBIOMPATh ONTUMAJIbHYIO (QOpMYy MpeAcTaBICHUS
uH(OpMAIIMM W WILTIOCTPUPOBATH pElIaeMble 3a7adll HECIOKHBIMH CXEeMaMH, THarpaMMaMu,
apyruMu Gopmamu rpadKi ¥ UX KOMOMHAIIUSIMU

7) yMEHHEM HCIIONb30BaTh W AHAIM3UPOBATh B Ipoliecce y4eOHOW M HMCCIEI0BATEIbCKOM
NeSITENIbHOCTH HH(POPMAIIHIO O BIUSIHUH MTPOMBIIIDICHHOCTH, CEIIbCKOTO XO3SMCTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPY)KAIOIIeH MPUPOTHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€HCTBUAMH

8) yMeHHneM 3amaBaTh BOIPOCH! (B XOJE aUajora W/WJIM JTUCKYCCHH) IO CYIIECTBY 00CYKIaeMOn
TeMbl, (GOPMYIUPOBATH CBOU MPEIOKEHIS OTHOCUTENILHO BBITTOIHEHUS TPEITI0KEHHOM 3aa4u;
9) nmpuoOpeTeHne onbITa MPE3CHTAMN PE3YIBTATOB BHIIIOJHEHUS XUMH YECKOTO IKCIIEPHUMEHTA
(;TaGopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO
IIPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTH B  COBMECTHOM CO CBEPCTHUKAMHM  I1O3HABATEIBHOM U
HCCIIEIOBATENILCKON JICATENIbHOCTH MPHU PEIICHUH BO3HHUKAIONMX MPoOJIeM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COINIACOBAHUS MO3MIMH (0OCYXKIEHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBI», KOOPIMHAIMS COBMECTHBIX JICHCTBUH, ONpEeNICHIEe KPUTEPHUEB IO OIICHKE KayeCTBa
BBITTOJIHEHHOM pabOThI U 1Ip. );

YHuBepcaabHbIMH PeryJsiTHBHBIMHU JIe iCTBUSMU

11) yMeHHEM CaMOCTOSITETIBHO OIPENENATh LETH NeSTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOIIMPOBATh U TMpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENHLHOCTh, BBIOMPATH
HaubOonee dS(dekTuBHBIE CMOCOOBI  pemeHus Y4eOHBIX W IO3HABAaTEIbHBIX  3a/ad,
CaMOCTOSITEIBHO COCTAaBJISATh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIH AITOPUTM JEHCTBUN Npu
BBITIOJIHEHUU 33JaHUil C Y4ETOM IMOJYYEHHUs HOBBIX 3HAHMM 00 U3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUSX; OLEHUBATH COOTBETCTBHUE MTOJYIEHHOTO PE3y/bTaTa 3asBJICHHON LIETIH;
12) yMeHrueM HCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpeJiilaraéMble B YCJIOBUU 3aJaHUH.
IIpeagmMeTHBIE pe3y/bTaThl

B cocraBe mpeaMETHBIX pPE3yIBTATOB IO OCBOSHHUIO  00S3aTEIBHOTO  CO/CpKaHUS,
YCTAaHOBJICHHOTO JAaHHOW TMpPUMEpPHOW paboyeil mporpamMMmoi, BBIACTSIOT: OCBOCHHBIC



oOyJaoIMMHCS HaydyHble 3HAHUS, yMEHUS U CIOCOObl ACWCTBUM, creuuduyeckue s
OpeaIMETHON o0macTu «XUMHs», BUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTIO 3HAHUS, €ro
WHTEPIIPETALUU, TPEOOPA30BAHMIO M TPUMEHEHHUIO B PA3TUYHBIX yICOHBIX M HOBBIX CUTYALIHSIX.
[IpeameTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCT Y OOYJAIOUMXCS CIAEAYIONMX YMEHHI:
1) packpvieams cmbici OCHOBHBIX XUMHYECKAX MOHSTHI: aTOM, MOJIEKYJd, XUMHYECKUN
3JIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi M MOJIEKYJISpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAs Macca, MaccoBasi JOJsl XMMHUYECKOTO 3JIEMEHTAa B COCAMHEHUM, MOJSIPHBIH 0OBEM,
OKCHUJI, KUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCIICHUS], XUMHUYECKas
peakuus, KiacCU(pUKAIUs PEaKUUil: peakuu COSAUHEHUsS, PEaKIUU pa3I0KEHUs, PEaKIUU
3aMEeIeHUs, peakuy 00OMEHa, 3K30- U YHAOTEPMHUECKHE PEAKIIMH; TETIOBOH d(PEKT peakiuu;
A1pO aToOMa, AJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOMTallb, pauyc aToOMa, XUMHYECKas CBSI3b,
NOJISIpHAsl U HEMOJIApHAs KOBAJIEHTHAas CBsA3b, MOHHAS CBSI3b, MOH, KaTUOH, aHHOH, PacTBOp,
MaccoBast JI0J1s1 BELECTBa (IIPOLIEHTHAs KOHIIEHTPAIlKsl) B pacTBOPE;

2) uImoCmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHI (CM. T1. 1) ¥ TPUMEHSTD 3TH
MOHATHS IPH ONMCAHUU BEILECTB U X MPEBPAILECHHUII;

3) ucnonvzosams XUMUYECKYIO CHMBOJIMKY JUIS COCTABJICHHUs (OPMYIN BEINECCTB U ypaBHEHHIH
XUMHUYECKUX PEaKIINi;

4) ompedensms BANCHTHOCTh aTOMOB OJJIEMCHTOB B OWHApHBIX COCIUHEHHSX; CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; MPUHAAIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KIaccy COeAUHEHUN 1o Qopmynam; BHUJ XAMHUUYECKOW CBs3M (KOB&JIGHTHAas M HWOHHAs) B
HEOPraHUYECKUX COCINHEHUSX;

5) packpvisams cmwicn Tlepuomnmyeckoro 3akona JI. WM. MenpesneeBa: JIeMOHCTPUPOBAThH
MIOHUMaHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoil cucreme; 3aKOHOB COXPaHEHMS MacChl BEILECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO y4€HHUs], 3aKOHa ABOTaJpo; ONMHCHIBATh U XapaKTepu30BaTh TaOIUUHYIO GopMy
[lepronnueckoil CUCTEMBl XMMHYECKMX 3JIEMEHTOB: pa3zinyaTh MOHATUA (JIaBHAs MOATPYINa
(A-tpynma)» u «aoboynas noarpynna (b-rpynmna)», Mansie u OonbIMe MEPHOIBI; COOTHOCHTD
0003HavYeHUs, KOTopble uMeroTcs B Tabnuie «llepuoanueckasi cucTeMa XMMHYECKUX 3JIEMEHTOB
. . MennaeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XHMHYECKHUX
DJIEMEHTOB (COCTaB MW 3apsil sapa, oOIee YHUCIO JJIEKTPOHOB W paclpeiesieHHe HUX I0
SJICKTPOHHBIM CIIOSIM);

6) knaccuguyuposamv XUMHUYECKUE DSJCMEHTHI; HEOPTaHMYECKUE BEINECTBA;, XMMHUUYCCKHUEC
peakuuu (TI0 YUCITY U COCTaBy YYaCTBYIOIMX B PEAKIUH BEIIECTB, MO TEIIIOBOMY d(DdeKTy);

7) xapakmepusosams (onucviéams) OOIME XUMHUYCCKAE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJasl ONMMCAaHUE NMPUMEPAMHU MOJEKYISPHBIX YPaBHEHUH COOTBETCTBYIOLMX
XUMHUUYECKUX PEAKUHH;

8) mpocnozuposams CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOIO COCTaBa;
BO3MO>KHOCTH ITPOTEKAHUSI XAMUUYECKUX IPEBPAILEHUI B Pa3IMUHbIX YCIOBUSX;

9) ebiuuCIAMb OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJFO
XMMHYECKOTO 3JIeMEHTa Mo (opMyse COETUHEHHS; MAacCOBYIO JIONII0 BEIIECTBA B PACTBOPE;
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEAKIUH;

10) npumensims OCHOBHBIC OIEPAI[MU MBICIUTEIBHON NEATCIPHOCTH — aHalM3 W CHHTE3,
CpaBHEHHE, 0000IIeHre, CHUCTEMaTH3allui0, KIACCU(UKAIMIO, BBIABICHUE MPHUYUHHO-
CIEACTBEHHBIX CBS3€M — [UIi M3Y4YCHUS] CBOWCTB BEIIECTB M XUMHYECKUX PEAKIIUIA;
€CTECTBEHHO-HAy4YHbl€ METO/bl IO3HAaHUS — HaOIIOJeHUEe, H3MEpPEHHe, MOJICIHPOBAHHUE,
SKCIEPUMEHT (peaibHbI U MBICICHHBIN );

11) cnedosamev ~ TpaBWIaM  MOJNB30BAaHHMS ~ XMMHYECKOM  TOCYIOW W J1abOpaTOPHBIM
o0opylnoBaHMEM, a TakKe IMpaBWIaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSAMHM IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUYECKUX OMNBITOB IO TOJIYYCHHUIO H
coOMpaHuio Ta3000pa3HBIX BEUECTB (BOIOPOJA M KHCIOPOAA), MPUTOTOBJICHUIO PAaCTBOPOB C
OonpenenéHHOM MaccOBOM J0Jied pPacTBOPEHHOIO BEIECTBA; IJIAHUPOBATh M MPOBOJUTH



XUMHUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBIO
UHJMKATOPOB (JTakMyc, (heHoN(pralenH, METHIOPaHXK U Jp.).



TeMaTnueckoe NJIAHNPOBAHUE

Ne HaumeHoBaHue pa3iesioB KouuyecTBo
4acoB Mo
nporpamMmme
1 | IlepBoHauasbHbIEe XUMUYECKHE MOHSTUS 20
2 | Baxuelimme nmpencTaBUTENIN HEOPTAHUIECKIX BEIIECTB. 30
3 | llepuoanueckuii 3akoH u [leprogudeckas cucTeMa XUMHUUYECKUX DJIIEMEHTOB 15
J. . MenneneeBa. CTpoeHUE aTOMOB. XMMHYECKas CBs3b. OKUCIUTEIBHO -
BOCCTAHOBUTEIILHBIC PEAKIUH .
4 | PesepB 3

Hroro 68




KanenaapHo - TeMaTH4ecKoe NJIAHHPOBAHHE
8 kiace

Hara | [Hara | Ne Coneprxanue (pa3ziesnbl, TEMBI) Komu | D0P
1o daxT. | ypoka yecT-
TJIaHy BO
4acoB
Hauva/ibHbI€ MOHATHS M 3aKOHBI XHUMHH (20 u) | https://resh
.edu.ru/sub
Ject/29/
1 [penmer xumun. Posib XMAMUU B )KM3HU YEIIOBEKA 1
2 MeTo/pl U3ydeHUs] XUMUHU 1
3 ArperaTHbIE COCTOSHHUS BEITICCTB 1
4 [Ipaktuyeckass paborta Ne 1 «3HAKOMCTBO ¢ 1
nabopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKH
0€30IMacCHOCTH IPH padOTe B KAOMHETE XMMUUY
5 Du3nveckue IBICHUS B XUMUHT 1
6 |[Ipaktnueckas pabota Ne 2 «AHaIM3 MOYBBD» 1
7 | ATOMHO - MOJIEKYJISIpHOE 1
yueHHE. XUMHYCCKHAE DJICMCHTBI
8 |3HaKM XMMHYCCKUX 1
aneMeHTOB. [leproauyeckas TabaUIIa XHMUYSCKIX
anemeHToB JI. M.
MenneneeBa
9 |3Haku XUMHUYECKHX 1
anemeHTOB. [lepuoauueckas TabaMIIa XMMUYECKIX
anemeHToB JI. M.
MeneneeBa
10 | Xummnyeckue Gopmybl 1
11 | Xumuueckue GopMyIIbl 1
12 | BajleHTHOCTB 1
13 |BaneHTHOCTH 1
14 | Xumuueckue peaxkuui. 1
15 | Xumunueckue ypaBHEHUs 1
16 | Xumuueckue ypaBHCHHS 1
17 | Tunbl XUMHYECKUX PEAKIIU 1
18 | Tumbl XUMHYECKUX PEAKITHIA 1
19 |IloBTOpenue u o600meHue Temsl. [loagroroBka k 1
KOHTPOJILHON padoTe.
20 |KontpoabsHas padorta Ne 1 mo reme «HavanbpHbIC TOHATHS 1
1 3aKOHBI XUMHH)»
BakHelilme npeacTaBuTeIM HeOpPraHnve CKUX (30u) | https:/ires
BelleCTB h.edu.ru/s
ubject/29/
21 | Bo3mnyx m ero cocraB 1
22 | Kucnopon 1
23 |Ilpakruueckass padota Ne3 «llomyuenue, cobupanue u 1
pacno3HaBaHHUE KUCIOPOJIay»
24 | Oxcuasl 1
25 |Bopopon 1




26 [Ipakrrueckas pabdota Ned «[lomydeHue, codupanue u 1
pacio3HaBaHUE BOJIOPOIA»
27 | Kucnotst 1
28 | Comu 1
29 |KomudyecTBO BenecTsa 1
30 [KomnnuecTBo BemecTsa 1
31 | MosipHbIii 00BEM ra3oB 1
32 | Pacuyé€Thl 10 XUMHUYECKUM YPaBHECHUSIM 1
33 | Pacuérpl Mo XMMHYECKUM ypaBHEHHSIM 1
34 | Bona. OcHoBaHwus 1
35 | PacTBOpBl. MaccoBas 101 pacTBOPEHHOTO BEIIECTBA 1
36 | IIpakruueckass pabota Ne 5 «IIpuroToBiieHHe pacTBOpa 1
C 3aJJaHHOM MacCOBOM JI0JIEH pacTBOPEHHOTO BEIICCTBAY
37 | O6o0meHne u cucTeMaTH3aIvs 3HAHUH 110 TEME: 1
«BaxHelme mpecTaBUTENIN HEOPraHUUECKUX
BemecTB. KomuecTBEHHBIC OTHOIICHHUSI B XUMUH))
38 | KontpombsHas padora Ne2 o Teme: «BaxkHelime 1
MPEICTAaBUTEIN HEOPTAHMYECKUX BEIICCTB.
KonnuecTBEeHHBIC OTHOIICHUS B XUMUH
39 OKCHIbI, MX KIaCCU(BUKAIIAS U XMMHYECKHE CBOMCTBA 1
40 | OcHoBaHUS X KIACCU(UKAIIMS U XUMHYCCKHE CBOMCTBA 1
41 | Kucnotsl, ux KiaccuuKalnus U XMMUUYECKHE CBONMCTBA 1
42 | KuclIOThI, X KIacCH(UKALIMS U XMMHYECKUE CBOMCTBA 1
43 | Conm, ux KmaccubuKausl ¥ XAMAYSCKAE CBOMCTBA 1
44 | Conu, ux xiaccuUKaIMs ¥ XMMUYECKHE CBOMCTBA 1
45 |I'eHernueckas CBSI3b MEX/Y KJIaCCAMHU HEOPTaHMYECKUX 1
BEILICCTB
46 IIpakrnueckas pabota Ne 6 «Pemenue 1
IKCIIEPUMEHTAILHBIX 3371249
47 | O0600IIEeHE U CHCTeMaTH3allksl 3HAHUH 110 TEMe: 1
«OCHOBHBIE KIIACChI HEOPTAHUYCCKUX COCTUHCHHI
48 | KontponbHas pabota Ne3 mo teme: «OCHOBHBIE 1
KJIaCChl HEOPraHUYSCKUX COCTUHCHUMY
Iepuoauueckuii 3axkoH u [lepuoauueckasi cucrema | (15 4) | https:/resh.
XxuMuueckux 3jeMeHToB /. . MenaeieeBa. edu.ru/subj
CrpoeHue aToMOB. XUMHY€CKAsl CBS3b. ect/29/
OKHCJIUTEJILHO - BOCCTAHOBHUTEJIbHBIE PeaKINHU.
49 EcrecTBeHHBIC ceMelicTBa 1
XUMHUYECKHX JIEMEHTOB.
AmMboTepHOCTH
50 | Otkpeitue . . MenaeneeBsiM [leproamaeckoro 1
3aKOHa
51 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. 1
52 | CTpoeHue JICKTPOHHBIX 000JI09YEK aTOMOB 1
53 |Ilepumoauueckas cucremMa XHMHUYECKHX 3J1eMeHTOB J[.1. 1
MeHeneeBa
54 | XapakrepucTHKa XUMHUYECKOTO 3JIEMEHTA Ha OCHOBAHHHU 1
ero noJioxkeHusi B [lepruoanyueckoil cucreMe
55 | XapakrepucThka XHMHYECKOTO 3JICMEHTa Ha OCHOBAHUH 1
ero noJjoxeHus B Ilepuoguueckoil cucreme
56 [3naucnHue [lepuoamueckoro 3akoHa u Ileproanyueckoit 1




crcTeMbl XuMuueckux siaeMmenToB /I, 1. MenzaeneeBa

57 |HMoHHas xumMu4uecKkas CBSI3b 1
58 |KoBameHTHas XuMH4YeCKasi CBS3b 1
59 | KoBaneHTHas HemossgpHas U MOJIAPHAs XMMHYECKast 1
CBSI3b
60 Mertamnueckass XMMUUYECKast CBSI3b 1
61 CTerneHb OKUCIICHUS 1
62 OKHCIIUTENBHO- BOCCTAHOBHUTEIBHBIC PEAKITNT 1
63 | O000ImEeHEe U crucTEMATU3AI 3HAHUHA IO TEMAaM: 1
«[lepuoguuecKkuii 3aKOH M IIEPHOAMYECCKAsT CHCTEMa
xuMudeckux ayiemeHToB .M. MeHneneeBa» u
«XumMudeckasi cBsi3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJbHBIC PEAKIIHH»
64 | KontposbHas padora mo teMam: «lleprogudeckuii 1
3aKOH M ITEPHOAMYCCKAs CUCTEMa XMMHUYECKIX
aneMeHToB .M. MenaeneeBa» u «XuUMHUYECKasl CBS3b.
OKHUCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH )
65 [ToBTOopenune: HavanbHble MOHATUS U 3aKOHBI XUMUH. 1
66 | IMosTopenue: Baxueiinme IpEICTaBUTENN 1
HEOPTraHWYECKHX BEILCCTB.
67 IloBTopenue: KonmnuecTBeHHBIC OTHOIICHUS B XUMUM. 1
68 | [loBTopenme: OCHOBHbIE  KIacChl  HEOPraHUYECKHX 1

CO€ THE HU.




