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[NOACHUTEJIbHA 3AIINCKA

Pabouas mporpamMma mo XxumuM Uig oOydarommxcs 8-9 KiIaccoB COCTAaBJIEHA Ha OCHOBE
TpebGoBanuil K pe3yJbTaTaM OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHON IPOrpaMMbl OCHOBHOTO
oOuiero oopa3zoBaHus, MpeAcTaBIeHHbIX B DefepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO oOwIero o0pa3oBaHMs, C YYETOM paclpenei€HHbIX M0 KiaccaM
MPOBEPsIEMBIX TPEOOBAHMI K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbLHON MPOTPaMMBbl
OCHOBHOTO 00mero oOpa3oBaHUsi U D3JEMEHTOB COJAEP)KAHMS, NPEJCTAaBICHHBIX B
VYHuBepcasibHOM KoJau(uUKaTope MO XHMMHUH, a Takke Ha ocHoBe lIpuMepHON mporpammsl
BOCIIUTAHUSI OOYy4alolIUXCsl MPU TMOJYYEHWH OCHOBHOIrO 00IIero oOpa3oBaHUs U C yU4ETOM
Konuenuuu npenopaBanusi yaueOHOro npeamera « XuMus» B 00pa30BaTeNbHbIX OpraHU3aIUsaX
Poccuiickoit denepannu, peanu3yrommux 0OCHOBHbIE 00I1e00pa3oBaTebHble MporpaMmsl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, mporokosn ot 03.12.2019 N [TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMUS»

Bxnag ydebnoro mnpemmera «XuMus» B JOCTIDKEHHE ILieJied OCHOBHOTO OOIIETo
oOpa3zoBaHusi 00YCJIOBJICH BO MHOTOM 3HAaY€HHWEM XHMMHUYECKOW HAyKH B MO3HAHWUU 3aKOHOB
MPUPOJIbI, B Pa3BUTUM TPOUZBOAMTEIBHBIX CHJI OOIIECTBA M CO3JaHUM HOBOM 0a3bl
MaTepuaabHON KyJIbTYPHI.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK pPacHpOCTpaHUia CBOE BIUSHUE Ha BCE
00acTH 4eI0BEYECKOr0 CYIIECTBOBAHHUS, 3a/1ajla HOBOE BUACHHE MUPA, CTaja HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KyJbTYphl, HEOOXOAMMBIM YCIOBHEM KH3HU OOIIECTBAa: 3HAHHE
XUMHH CIIYKHT OCHOBOM 17151 OpMHUPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €0 MPECTaBICHHH O
MaTepUaJIBLHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMHEH MPEACTAaBIICHUS
0 B3aMMOINPEBPALIEHUSAX PHEPTHUHU U 00 BOJIOIUU BEIECTB B MPUPOE; COBPEMEHHAs XUMUS
HalpaBJIeHa Ha pelIeHHe TI00aJbHBIX MPOOJIEeM YCTOWYMBOTIO Pa3BUTHS YEIOBEUECTBA —
CBIDBEBOM, DHEPreTUYECKOM, TMHINEBOM M HSKOJOrMYecKoW Oe30MacHOCTH, MpodiieM
3[IpaBOOXPaHEHUSI.

B ycrnoBusx Bo3pacTamomiero 3HAuY€HUS XUMHH B OJKU3HM OOIIECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XMMHUYECKOro 0O0pa3oBaHMs. B miaHe conmanuzalyyd OHO SIBJSETCS OJHUM
U3 ycIoBUid (pOpMUPOBAHUS UHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY 4YEIIOBEKY XHMHYECKHE 3HAaHUS HEOOXOJWMBI i MPUOOPETCHUS
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCA B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOT00OOpa3HOM >KM3HM O0OIEeCTBa, Ui OCO3HAHHUS BAXXHOCTHU Pa3yMHOTO
OTHOINICHHS K CBOEMY 37I0POBBIO U 3JJOPOBBIO JAPYTUX, K OKPYXKAIOIIEH TPUPOAHON cpefie, s
IPaMOTHOTO TIOBEJICHUS MPU HCIOIb30BAHUU PA3IMUHBIX MAaTEPUATIOB M XUMHUYECKHUX BEIIECTB
B IIOBCEIHEBHOW JKU3HH.

Xumuyeckoe oOpa3oBaHHWE B OCHOBHOM IIKOJIE SIBJISIETCS 0a30BBIM 10 OTHOIIEHHUIO K
cuctemMe oOIIero xumudeckoro obpazoBanusi. [lo3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE
OHO pealu3yeT MpHUCylIue OOIeMy XUMHUYECKOMY OOpa30BaHHMIO KIIIOUYEBBIE IICHHOCTH,
KOTOpBIE OTPa)XaroT TOCYJapCTBEHHbIE, OOLIECTBEHHBIE M WHAMBUAyAIbHBIC MOTPEOHOCTH.
OTUM ompenensieTcss CYIHOCTh OOIIed cTpaTernu OOy4YeHHs, BOCHUTAHUS U Pa3BUTHS
00y4aromuxcsi CpeICTBAMHU yUSOHOTO MpeaMeTa « XUMUS.

N3yuenue mpeamera: 1) cnocoOCTBYEeT peanv3allid BO3MOXKHOCTEH Jii CaMOpPA3BUTHUS U
(dbopMupoBaHUS KYJIbTYpPbl TUYHOCTH, €€ o0mIel U PyHKIIMOHATHHOW TPAMOTHOCTH; 2) BHOCUT
BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIMOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX



CaMOCTOSITEIbHOM y4eOHOM JIeATENIbHOCTH, JKCIIEPUMEHTAIHBIX M HCCIIEI0BATEIbCKUX
YMEHUM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM JKM3HU, Tak U B HpodeccuoHaIbHOU
NESTEILHOCTH; 3) 3HAKOMHUT CO CHEeHU(UKON HAYyYHOTrO MBIIUICHUS, 3aKIa/JbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsSIAA HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM ITAIlIOM B
(hopMUPOBaHUU  €CTECTBEHHO-HAY4YHOW TPaMOTHOCTH TMOAPOCTKOB;, 4) CHOCOOCTBYET
(hopMUPOBaHUIO IIEHHOCTHOTO OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPUPOJE, K
YEJIOBEKY, BHOCUT CBOW BKJI/l B IKOJIOTHYECKOE 00pa30BaHUE IIKOJIHLHUKOB.

Ha3Bannble HampaBieHuss B OOy4eHUH XUMHH OOCCIICUMBAIOTCS CHEIU(UKON COAepKaHUS
MpeaMeTa, KOTOPBIN SBISETCS MEIarornyeck aJanTUPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKH
XUMHH Ha OMPEACIEHHOM 3Tarne €€ pa3BUTHSL.

Kypc xuMum OCHOBHOM MIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIUMKCS OCHOB
HEOPraHMYECKOM XWMHUM U HEKOTOPBIX TOHSATUM U CBEACHHH OO0 OTIEIbHBIX OOBEKTax
OpraHNU4YeCKOW XUMUHU.

CrtpykTypa coaepkanusi npeaMera chopMUpoBaHa HA OCHOBE CHCTEMHOTO IMOJXOJa K €ro
n3ydeHuro. ConeprkaHue CKJIAJbIBACTCS W3 CUCTEMbI MOHSITUH O XMMHUYECKOM JJIEMEHTE H
BEIIECTBE U CHUCTEMbl MOHATHH O XUMHUYECKOW peakuuu. OOe 3TU CHUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl M0 MPUHIUIY MOCJIEI0BATEILHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX
MPEJCTABICHU PA3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOIO YYE€HUS KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs I[lepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH, Y4YE€HUS O CTPOCHHMM aTroMa M XUMHUYECKOHW CBSI3M, TMpEeACTaBICHUNA 00
AJIEKTPOJUTUYECKOM  JIMCCOLIMAIlMM  BEIIECTB B  pacTBOpax. TeopeTHyeckue 3HaHUS
paccMaTpUBaIOTCSi Ha OCHOBE OMIIMPUYECKH TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pPa3BHBAIOTCS IOCJIENOBAaTEIbHO OT OJHOTO YPOBHS K JPYroMy, BBINOJHSS (QYHKIMH
OOBSICHEHUS! U TMPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS W BO3MOXHOCTEW MPAKTHUYECKOIO
IPUMEHEHHUS U MOJyYEHUS U3YYaeMbIX BEIIECTB.

Takass opraHuzanus cojiepXaHUsi Kypca CIOCOOCTBYET MpPEACTABICHUI0O XUMUYECKOU
COCTABJIAIOLIEH HAayYHOW KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHOW NpUpoAbl. Tem caMbIM
o0ecrieunBaeTCsi BO3MOXKHOCTh (DOPMHUPOBAHUS Y OOYYaIONIMXCS IEHHOCTHOTO OTHOIICHHUS K
HAy4YHOMY 3HAHUIO M METOJaM IO3HAaHWS B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE
CoZepkKaHusl Kypca MPOUCXOIUT C IPUBICUYCHHEM 3HAHUW M3 pPAHEE H3YUYEHHBIX KYpPCOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 kinacce» U «PuU3nKa. 7 Kiacey.

HEJIM U3YYEHNA YUEBHOT O ITPEAMETA «XWUMUS»

K mHampaBneHuio mepBOCTENEHHOW 3HAYMMOCTH TIPH peaju3alud  00pa3oBaTeIbHBIX
byHKIMHA npenmera «XUMHUS» TPATUIMOHHO OTHOCSAT (OPMHUpOBAHHME 3HAHUNW OCHOB
XUMHYECKOW HAyKM Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKOU
JIeSITEIbHOCTH 4YelIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOWM KYJIbTYpHlL. 3amada
mpeaMeTa COCTOUT B (POPMUPOBAHHH CHUCTEMbl XMMHUECKUX 3HAHMM — Ba)KHEHIINX (PAKTOB,
MOHATUH,  3aKOHOB M TEOPETHUYECKUX  TOJOXKEHUH,  JOCTyHmHBIX  0000meHui
MHPOBO33PEHUECKOT0 XapakTepa, $3blka HayKH, 3HAHMA O HAYYHBIX METOJaX H3y4YeHUS
BEII[ECTB M XUMUUYECKUX PEaKIUi, a Takke B (OPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB
JIeSITEIbHOCTH, CBSI3AHHBIX C IJAHUPOBAHUEM, HAOIIOJIEHUEM U TPOBEICHUEM XHMHUYECKOTO
JKCIIEpUMEHTa, COOJIOJICHHEM TIpaBWi Oe30macHOro oOpamieHHs ¢ BeleCTBAaMH B
MMOBCEHEBHOM KU3HMU.

Hapsiny ¢ aTuM 1ienu u3ydeHus mpeaMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TMPHOPUTETOB B CHCTEME OCHOBHOTO o0miero obOpaszoBanus. CeromHs B
oOpa3oBaHMM 0C000 3HAYMMOW MPHU3HAETCS HANPABJICHHOCTh OOYYEHHS Ha pa3BUTHE U
CaMOpa3BUTHE JHYHOCTH, (OpMUpOBaHHE €€ WHTEIeKTa M o0med KynbTypbl. OOydeHwme



YMEHHIO YYUTHCS M MPOAOIDKATh CBOE 00pa3OBaHHE CaMOCTOSITELHO CTAHOBUTCS OJHOM U3
BOKHEHIINX (PYHKIMNA y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM mpu W3y4YeHHH NpEaMeTa B OCHOBHOW IIKOJIE JTOMUHHUPYIOIIEEC 3HAYCHHE
MpUOOpPENU TaKue LENH, Kak:

e (hopMHpOBaHWE MHTEIUIEKTYAIHO PA3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHHYECTBY, CAMOCTOATEIHPHOMY MPHHSITHIO PEIICHHUHA, CIOCOOHOM aanTupoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBHUSIM JKU3HU;

e HANPaBIECHHOCTh OOYYCHHS HAa CUCTEMATHIECKOE MPUOOIICHNE YUK CS K
CaMOCTOATEIHHON TIO3HABATEIHHOMN IEATEIBHOCTH, HAYYHBIM METO/IaM TIO3HAHUS,
(GOpMUPYIOMIMM MOTHBAIIHIO U PA3BUTHE CITOCOOHOCTEN K XHUMHU;

e o0ecreueHne yCI0BUH, CIOCOOCTBYIOIINX MPUOOPETEHUIO O0YYAIOIITUMHUCS OIBITA
pa3zHo00pa3HO NeSITETFHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETCHIINH ), UMEIOINX YHUBEPCATLHOE 3HAYCHUE ISl PA3ITUIHBIX BUIOB JCSITEILHOCTH;

e (opMupoBaHuE YMEHHUI OOBSCHATH M OICHUBATH SBJICHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAHWH 3HAHUH U OIBITA, MOJYICHHBIX TIPU U3YUYCHUH XUMHU;

o (opmupoBaHue y 00ydJarommMxcsi TYMaHUCTUIECKIX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMHYECKUX 3HAHUH ISl BBIPAOOTKH SKOJIOTHUECKH TIeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOH NEATEILHOCTHU B IENISIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYKAIOIIEH TIPUPOTHON
CpeIlbl;

e Ppa3BUTHE MOTHUBAIIUU K O0yUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCTIUTAHUIO HA
OCHOBE YCBOEHHSI O0IIeUeI0BEUECKHUX [IEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY BBIOODY
npouis U HAPaBJIEHHOCTH JalbHeIIero o0y4yeHus.

MECTO YYEGHOI'O ITPEAMETA «XUMW» B YUHEBHOM IIJIAHE

B cucreme obmero obpazoBaHusi « XUMHs» MPU3HAHA 00s13aTEILHBIM YIECOHBIM MPEIMETOM,
KOTOPBIH BXOAHUT B COCTaB MPEAMETHOM 001acTu «ECTeCTBEHHO-HAYYHBIC TPEMETHI.

Y4eOHBIM TUTAaHOM Ha €€ W3yueHHue oTBeAeHO 136 yuyeOHBIX YacoB — IO 2 4. B HEJCHIO B 8 U
9 kjaccax COOTBETCTBEHHO.

COJEPXAHME YYEGHOI'O ITPEAMETA

8 KUIACC

IlepBoHayanbHbIe XUMHYCCKHE TIOHATHS

[Ipenmer xumuu. Posib Xumuu B )xu3HU 4enoBeka. Tena u BemectBa. Puznueckre CBOMCTBA
BEILECTB. ArperaTHOe cOCTOsIHUE BelecTB. [IoHsATHE 0 METOIaX O3HAHUSA B XUMHUH. XUMHUS B
cucrteMe Hayk. YucTele BemecTBa U cMecu. CrocoObl pa3iesieHus cMeceil.

ATOMBI ¥ MOJIEKYJIBI. XUMUYECKUE 31€MEHTHI. CUMBOJIBI XMMHUYECKHUX 3J1€MEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢popmyia. BanreHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHocHuTenbHas aToMHasg Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAas Macca.
MaccoBast 107151 XMMHUYECKOT'O 3JIEMEHTA B COCUHEHUU.

dusnyeckue M XHUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus M €€ MPU3HAKU. 3aKOH
COXpaHEHHMs] MacChl BeIIeCTB. XuMHUYeckue ypaBHeHHs. Kiaccupukanms XUMHUYECKHX
peaknuii (COeMHEHMS, Pa3JIOKCHNs, 3aMEIICHHUS, OOMEHa).

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C MpaBMWiIaMu pabOTHI B
nabopatopun W mnpuéMamu OOpamlieHus ¢ J1a0OpaTOpHBIM O000pYAOBAaHUEM; H3YyYEHUE H
ornvcaHue (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB; HaOIIOAeHUE



¢uznueckux (IJIaBIIEHHE BOCKa, TasHHUE JIbJa, pacTUpaHUE caxapa B CTyNKe, KUICHUE U
KOHJICHCAIIUsI BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHWE MEIHOW MPOBOJIOKH,
B3aMMOJICICTBUE Me€Jla C KHCJIOTOW) SIBJICHHWM, HAOMIOJIEHUE M ONHMCAHWE NPU3HAKOB
MIPOTEKAHMSI XUMUYECKUX peakUuil (pa3ioKeHHUe caxapa, B3aMMOJECHCTBUE CEPHOUM KHUCIIOTHI C
xJjopuaoM Oapusi, pasnoxkenue ruapokcuaa Menu(ll) mpu wHarpeBanuu, B3auMOJIEHCTBHUE
xene3a ¢ pactBopom conu meau(ll)); mzyuenue crnocoGoB pazneneHus cmecer (C MOMOIIBIO
MarHuTta, (UIbTpOBaHWE, BBIMAPUBAHUE, AUCTIILIALMS, XpomaTtorpadus), MpPOBEICHUE
OUMCTKU TIOBAPEHHOW COJIM; HAONIOJCHUE W OIKCAaHHE PEe3yJbTAaTOB MPOBEICHUS OIIbITA,
WUIIOCTPUPYIOLLIETO  3aKOH  COXPAaHEHUsi  MAacChl,  CO3JaHUE  MOJEeNel  MOJeKyl
(11apocTep KHEBBIX).

BaxHelilne nmpeacTaBUTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bozmyxa. Kucimopon — 3J€MEHT UM MpPOCTOE BEIIECTBO.
Haxoxxnenune xucnopoma B mpupone, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl MONyYEeHHS KHUCIOpoJa B
JmabopaTopuu U MPOMBITIUIEHHOCTH. KpyroBopot kuciopoaa B mpupoze. O30H — aJlioTpoIiHast
MoaudUKaIUs KHUCIOPOa.

TemoBoit 3¢h(dEKT XUMHUUECKOW peaKluh, TEPMOXHMUUYECKHE YypaBHEHHUS, DJK30- U
SHJOTEPMHUUCCKUE peakluu. TOIMIMBO: yroidb W METaH. 3arpsA3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoe, husndeckue
Y XUMHUYECKHE CBOIMCTBA, MPUMEHEHHE, CIIOCOO0BbI MoryueHus. KuciaoTsl u conu.

KonnuectBo BemiectBa. Mosb. Momsipas Macca. 3akoH ABoraapo. MoJspHBI 00bEM
ra3oB. Pacuérsl no XUMHUYECKUM ypPABHEHHUSIM.

®usnyeckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopbel. HaceleHHsle u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B BoAe. MaccoBas [10yisl BEIIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMS. Pob pacTBOpOB B IPUPOJE U B KU3HU
yesoBeka. KpyroBopor BOJIbl B IpUpoOJe. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauneHuit. Oxcuapl. Kiaccudukanuss OKCHIOB:
coyieoOpa3ytone  (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) U  HECcoJeoOpas3yroIIue.
HoMmenknarypa okcumoB (MeXAyHapoaHas W TpuBHalbHas). DU3NUECKHME U XUMHUYECKHE
cBolcTBa OKCUIOB. [lomyueHne okcuaoB.

OcHoBanusi. Krnaccudukanuss ocHOBaHWM: MIENOYM UM HEPACTBOPUMBIE OCHOBAHWUSL.
HomMmeHnknarypa ocHoBaHMil (MeXIayHapogHasi U TpuBHaibHas1). PU3MUECKHE M XUMUUYECKHE
CcBOMCTBa OCHOBaHUU. [lonydyenrne ocHOBaHUI.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kuciaor (MeXIyHapoAHas W
TpuBUaibHas). dOusnueckrue M XUMHYECKHE CBOMCTBA KHUCIOT. Psii aKTUBHOCTH METalJIOB
H. H. bekerosa. Ilonyuenue Kucior.

Comu. HomeHnkuarypa coseil (MexIyHapoHas U TpuBUaabHasi). OU3MUECKUE U XUMUUECKUE
cBomcTBa coJiei. [lomyyeHnne conen.

['eneTnyeckas cBsi3b MEXAY KJlIaCCAMH HEOPTraHUYECKUX COEAUHEHUH.

XUMHUYECKUN HKCIIEPUMEHT: KAaue€CTBEHHOE OIpPEJEICHUE COJEpXKaHUd KUCIopoda B
BO3MlyXe; TMOJy4YeHHe, coOupaHue, pacrlo3HaBaHUE U H3yUYEHUE CBOWCTB KHUCJIOPOJA;
HaOJIO/ICHWE B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOJOM H YCJIOBHSI BO3HMKHOBEHHUS U
MpeKpalieHns ropeHus (moxapa); O3HAKOMJIEHHE C OO0pa3laMu OKCHUJIOB U OINHCAHUE HX
CBOICTB; INOJIy4eHHE, COOMpaHue, paclio3HaBaHUE U M3Y4YEHHE CBOMCTB BOAOpOJa (rOpeHue);
B3auMozeiicteue  Bogopona ¢ okcupoM — meau(Il)  (BO3MOXHO — MCHOJB30BaHUE
BHJIEOMAaTepUasoB); HaOI0JeHUEe O00pa3lioB BEIIECTB KOJIMYECTBOM | MOJb; HCCIEIOBaHUE



OCOOCHHOCTEH pacTBOPEHMSI BELIECTB C Pa3IMYHOW pPAaCTBOPUMOCTHIO; IPUTOTOBJICHHE
pacTBOPOB C OMNPEACIEHHON MAacCOBOW JOJEW PACTBOPEHHOIO BEMIECTBA; B3aWMMOJCHCTBUE
BOJIBI C MeTaJyIaMU (HATPUEM U KalibliieM) (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPHUATIOB);
ONpEIEICHNUE PACTBOPOB KHCIOT M MIEIOYEH C IOMOIIBIO WHIUKATOPOB; HCCIIEIOBAHUE
00pa310B HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJEHHE M3MEHEHUS OKPAacKu
MHIUKATOPOB B paCTBOpPAax KHUCIIOT U ILeJo4Yel; u3yueHue B3aumoaenctsus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHUCIOTHI, KHCIOT C METajUIaMH, PEAKLIUN HEUTpaIu3aluM; IOJyYEHUE
HEPAaCTBOPUMBIX OCHOBAaHHM, BBITECHEHME OJHOTO METala JIPYTMM W3 pacTBOpa COJIH;
pelIeHre DKCIEPUMEHTANBHBIX 3aja4 10 TeMe «BaxHelmume KiIacchl HEOPraHUYECKHX
COCIMHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoamueckass cucreMa xumMudeckux djiemenros /JI. U.
MenpaeneeBa. Crpoenue aTOMOB. Xumuueckast CBSI3b. OxucaurenbHO-
BOCCTAHOBHTE/IbHbIC PEaAKLUH

[lepBble MONBITKN KIaCCU(PUKALUU XUMHUYECKUX 3JeMeHTOB. [loHATHE O Tpynmax CXOTHBIX
AJIEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMEJbHBIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Tas3bl).
DneMeHThI, KOTOpble 00pa3ytoT aM(poTepHbIe OKCUIBI U THIPOKCHUIBI.

[lepnognueckuii  3akoH.  Ilepmoanueckass ~ cucremMa  XMMHYECKMX  DJIEMEHTOB
. 1. MengeneeBa. KopoTtkonepuoanass u JuyMHHONepuogHas (opwmel Ilepuoanueckoit
cucrembl xumudeckux aneMeHTtoB JI. M. Menpneneesa. Ilepuonsl u rpynmbl. Pusndeckuit
CMBICJI TIOPSIKOBOI'O HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX
obosouek aromMoB MnepBbIXx 20 xumuueckux saemMeHToB [lepuoanueckoir cucremsl [l U.
MenpeneeBa. XapakTepucTHKa XUMHYECKOTO JIEMEHTA 110 €T0 MOJI0KEHUI0 B [leprnoanueckoi
cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHUYECKUX HIEMEHTOB, METAUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO Ipylnmnam M nepuogaMm. 3HadyeHue Ileprogudeckoro 3akoHa u
Ileproauueckoil CHUCTEMBbl XMMUYECKUX JJIEMEHTOB Ul pa3BUTHsA Haykd U npaktuku. /1. U.
MeneneeB — y4Y€HbBIN U TPaKIaHUH.

XuMuueckas CBS3b. KoBanenTtHas (mosisipHast U HENOJIIpHas) CBS3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 211EMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. IIponeccel okucneHus
¥ BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN 3KCIIEPUMEHT: H3y4yeHHe oOOpas3loB BELIECTB METAUIOB U HEMETaJJIOB;
B3aMMO/JICHICTBHE THJIPOKCHIA IMHKA C PacTBOPAMM KHCIIOT MU LIEJIOYEH; IPOBENECHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil  (ropeHue,
peaKLnu pa3IoKEHUs, COETUHEHUS).

MexnpeamMeTHbIe CBA3U

Peanuzanus MexnpeIMeTHBIX CBsA3eW MpU M3YYEHMHM XMMHU B 8 Kijlacce OCYILECTBIISETCS
yepe3 MHCIIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHHM, TaKk M IOHATHH,
SABJISIOLUXCS CACTEMHBIMU JUJISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmne ecTecCTBEHHO-HAYYHbIC MOHATHS: HAyYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3,
CHHTE3, KiaccupuKkauusi, MNEePUOAUYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOJICIMPOBAHUE,
U3MEPEHUE, MOJIETIb, SIBJICHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIHI, HU30TOIIbI,
PazMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUYECKUH 3apsjl, BEIIECTBO, TEIO0, O0BEM, arperaTHoe
COCTOSIHME BEIECTBA, a3, (M3NYECKHe BEIMYMHBI, COUHHIIBI U3MEPEHUS, KOCMOC, IUIaHETHl,
3BE31b1, CoMHIIE.

buonorus: dorocunres, npixanue, buocdepa.



I'eorpadus: atmocdepa, rugpochepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE HCKOTIAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XMMHYecKasi peakuus
[lepnoanueckuii  3aKOH. Ilepnoanueckas CUCTEMA  XUMHYECKHX  DJIEMEHTOB

. . MenpneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kallvs, KAIbLUA U WX COCIMHEHUW B COOTBETCTBUU C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenune BemecTBa: BHJBI XHMHYECKOW CBSI3M. THNBI KPUCTAUNIMYECKHUX PEUIETOK,
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUMNA KPUCTAUIMYECKOW PEHIETKHM M BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHUYECKHX BEHIECTB (MEXAyHapoaHas U
TpUBHAJIbHAS). XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IU4YHBIM KJaccam
HEOPraHWYECKUX COCIUHEHHI, TEHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukarums XuMUUeCKUX pEeaKIUid MO pa3IudHbIM MpH3HAKaM (10 YUCIY U COCTaBy
YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO0 H3MEHEHHIO CTETCHEH
OKHCJICHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpPAaTHUMOCTH, MO YYacCTHIO Karaiu3aTopa). JK30- U
SHJOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE YPABHECHMUSI.

[Tonsate o ckopocTu XUMHYECKOW peakuuu. [loHsiTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHBbIX peakiusax. [loHarue o
XUMUYECKOM paBHOBecHHM. DakTopbl, BIMSIOLIME HAa CKOPOCTh XMMHYECKOM peakuuu u
MOJIOKEHUE XUMUYECKOIO PABHOBECHSI.

OKHUCITUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUM, JJIEKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTENIbHON peakiuu. COoCTaBlIeHHE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAHUEM METO/1a AIEKTPOHHOTO OaaHca.

Teopust PNEKTPOIUTUYECKONW NUCCOUMALMMU. DJIEKTPOJIUTHI U HEDJIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MeXaHM3M JUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU BHJIAMH XUMHYECKOW CBS3H.
Crenenp quccounanuu. CuiibHbIe U c1a0ble 3JEKTPOTUTHIL.

Peakuuu noHHoro oOMeHa. YcIoBUSI MPOTEKaHUS peaKMii MOHHOrO OOMEHa, MOJHBbIE U
COKpall€HHbIE MOHHBbIE ypaBHEHUs peakuuid. CBONCTBA KHUCIOT, OCHOBAHHI U COJENl B CBETE
IpeCTaBICHUI 00 SJIEKTPOIUTHYECKON nucconuanuu. KadecTBeHHBbIE peaklMd Ha HOHBI
[TonsiTHe O TUIPOIU3E COTEH.

XHWMHUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJCISAMH KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKHX BEIIECTB — METANIOB M HeMeTaioB (Tpadura W anmasa), CIOKHBIX
BEILIECTB (XJIOpUJIa HATPUs); UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuuu OT
BO3JICHCTBUS Pa3INYHbIX (DAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpolecca  JUCCOLMAlMK  KHCIOT, Iejdodell W cojiell  (BO3MOXKHO  HCIOJB30BAHUE
BHJIEOMATEpPHUAJIOB); MPOBEICHUE ONBITOB, WIUTIOCTPUPYIOLIUX MPU3HAKHU MIPOTEKAHUS PEAKIINI
MOHHOTO OoOMeHa (0Opa3oBaHHME OcCajKa, BbIIEJICHHE Ta3a, OOpa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX — MNPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — peakuuil  (ropeHue,
peaKIu pa3lIoKEHUsl, COSAUHEHHS); PACHIO3HABAHNE HEOPIaHMYECKUX BEIIECTB C IMOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBL;, PELIEHNE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTa/uibl 1 X cOeIMHEHUS

OO6mas xapakTeprucTuka ranoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETICHH
okucienus. CtpoeHue u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTeHOB. XUMHUYECKUE
CBOMCTBa Ha MpuMepe xjopa (B3auMOACHCTBHE C MeETaulaMH, HEMeTajulaMH, LIEJI0YaMHu).
XnopoBogopoa. ConsiHasg KUCIOTa, XHUMHUYECKHE CBOMCTBA, MOJy4YE€HHE, NPUMEHEHUE.



JlelicTBHE XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YEJIOBEKA. BakHeWlne XJIopuabl U UX
HaXO0XJCHHUE B MPUPO/IE.

OoOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHNU OKUCIICHHUS.

CrtpoeHue u pu3nYeCKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEpPbl. AJUIOTPOITHBIE
MoaudUKaIMU KUCIOopoJa U cepbl. XUMHUYECKHE CBOWCTBa cephl. CepoBOAOPOMA, CTpPOCHUE,
¢uznueckue M XUMHYECKHE CBoOilcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX
okcunoB. CepHas KUCIIOTa, GU3MUECKUE U XUMHUUYECKHE CBOMCTBA (00IIMe KaK MpeICTaBUTEIS
Kjlacca KHUCIOT M crnenuduyeckue). XUMHUECKHE pEeaklMH, JieKallde B  OCHOBE
MIPOMBIIIIJIEHHOrO crocoba monydyeHus cepHoil kucnotel. [lpumenenme. Conu cepHoit
KHUCIIOTHI, KayecTBEHHasi peakuus Ha cyhbdar-uoH. HaxoxneHnue cepbl U €€ coelMHEHUN B
npupoae. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpenbl COeAUMHEHUSIMH Cepbl (KHUCIOTHBIE
JOK M, 3arpsI3HEHHUE BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MpeoTBpallCHUS.

OO6mass xapakTepucTHkKa »31eMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEIIEHNU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B MpHpoje, (u3NYecKue U XUMHUYeckue cBoicTBa. KpyroBopot
a3oTa B HpHpojae. AMMHAK, €ro (U3NYECKHE W XUMHUYECKHE CBOMCTBA, MOJy4YCHHE WU
npumeHenre. Coiau amMMOHHUS, UX (U3NYECKHE W XHMMHYECKHE CBOMCTBA, MpPUMEHEHHE.
KauecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THasl KUCIIOTA, €€ Mojdy4yeHue, Gu3nyeckue u
XUMHYECKHe CcBOMcTBa (OOIIMe Kak MpeACTaBUTENsl Kiacca KHUCIOT M crenupuyecKue).
Wcnonb3oBanne HUTPATOB W CoJied aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX YJIOOpEHHI.
XUMUYECKOe 3arpsi3HEHHE OKpYXKalolleil cpeibl COSAMHEHHMSIMH a30Ta (KUCIOTHBIE AOMKAM,
3arpsi3HeHUe BO3yXa, OYBBI U BOJIOEMOB).

®docdop, amnorponHbie Moaudukanuu Gochopa, GU3MUECKHE U XUMHYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dbochopHas kuciora, GuU3nIecKre 1 XUMHUUESCKUE CBOMCTBA, TIOJyYCHHE.
Hcnonb3oBanue GocdaroB B kauecTBe MUHEPAIbHBIX YAOOPEHUN.

Oo6mas xapakrepuctuka syneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTporHble MOAU(UKALKMU, PACIpPOCTpaHEHHWE B TNpUpojlie, (PU3NYECKUE U
XUMHYECcKHe cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoje. OKCUsl yriepoaa, ux
¢buznueckue W XUMHYECKHE CBOICTBA, JEMCTBHME HA JKUBBIE OpPraHU3MbI, TOJy4YEHUE
¥ TIpUMEHEHHEe. DKOJIOTUYECKUEe MpoOsieMbl, CBsi3aHHbIEe ¢ okcuaoMm yriepona(lV); rumoresa
rJ100aTbHOTO TOTETICHUST KIIMMaTa; MapHUKOBBIN 3P dekT. YroapHas KHCIOTa U €€ COJH, UX
¢dbu3nueckue U XUMUYECKUE CBOMCTBA, NOJyueHUe U npuMeHeHue. KaduecTBeHHasi peakius Ha
KapOoHaT-uoHbI. Vcmonb3oBaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO351CTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX YIJIepoja
(Meran, 9TaH, JTHWJEH, alleTWIEH, 3TaHOJ, TIMIEPHH, YKCycHas kuciora). x cocraB u
xuMu4yeckoe crtpoeHue. [loHsTHe 0 OHOJOrMUECKHM BaXKHBIX BELIECTBAaX: >KHUpax, OerKax,
YyIJIEBOJAaX — U HUX POJM B JKMU3HU 4YeloBeka. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCAUHECHUN.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOWMCTBA, TOJNy4YeHHWE U TPUMEHEHUE.
Coenunenust kpeMHus B mpupoxae. OOmwue mpencraBieHuss o0 okcuue kpemuusi(IV) u
KpeMHHEBOH Kkuciote. CHIMKaThI, UX UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH.
Baxwneiimue cTtpouTenbHble MaTepHalbl: KEpaMUKa, CTEKIO, IIEMEHT, OeTOH, KeIe300€TOH.
[Tpo6nembl 6€30M1acHOTO UCIIOIB30BAHMUS CTPOUTEIBHBIX MAaTEPUAIOB B TOBCETHEBHOMN KHU3HH.

XUMUYECKUH DJKCHEPUMEHT: H3Y4YEHHE OOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIJIOTBI; MPOBEJCHHE KAaYeCTBEHHBIX PEaKUUH Ha XJIOPHUI-MOHBI U HAOIIOACHHE



MPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpaxaromye (U3NYECKUe W XUMHUUYECKHE CBOMCTBa
raJIOT€HOB U X COETUHEHUN (BO3MOKHO HUCIIOIB30BaHUE BUICOMATEPUAIIOB); O3HAKOMIICHHUE C
oOpa3uamu XJOpUI0B (TaJIOTEHU/IOB); O3HAKOMIIEHHE C 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO MCIOJIb30BAHUE BUACOMATEPUATIOB); HAOIIO/IEHUE Mpollecca OOYTIUBaHUS caxapa
MOJ| JIEUCTBHUEM KOHUECHTPUPOBAHHOW CEPHOW KHCIOTHI, W3YYECHHE XHWMHYECKHX CBOWCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, MPOBEJACHHE KAaYECTBEHHOM peakuu Ha Ccyiab(paT-uOH U
HaOII0/IeHNEe MpU3HAKa €€ MPOTEKaHHUs; O3HAKOMJIEHHWE C (U3MYECKMMH CBOMCTBAMH a30Ta,
¢dochopa u ux coenuHeHU (BO3MOXKHO HCIOJIB30BAaHUE BHUJECOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (GochHOpHBIX yAOOpPEHHUH; MOIyYeHHe, cOOMpaHue, pacro3HaBaHUE W H3YUCHUE
CBOMCTB aMMHakKa; MPOBEACHUE KaueCTBEHHBIX peaklMii Ha MOH aMMOHHS U (ocdar-uoH u
W3y4Y€HUE IPU3HAKOB MX MPOTEKAaHMs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeAbl0 (BO3MOXXHO HCIOJIb30BAaHWE BHUCOMATEPHANIOB); HW3Y4Y€HUE MOJeei
KPUCTAIUTMYECKUX PEmIETOK anmasza, rpaduta, ¢yinepeHa; O3HAKOMIICHHE C MPOIECCOM
a7copOIMu PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTAa3a;
MoJIyueHue, cobupanue, pacro3HaBaHUE U U3yYCHHE CBOMCTB YIVIEKHCIIOTO rasa; MPOBE/ICHUE
KaueCTBEHHBIX peakIui Ha KapOOHAT- W CUJIMKAT-HOHBl W M3YYEHHUE TMPU3HAKOB HX
MPOTEKAHUsSI; O3HAKOMJICHHE C TMPOIYKIMEH CUIUKATHOW TMPOMBIIIJICHHOCTH; PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTauIbl U UX COSTUHEHUS.

MeTaJuibl U UX COeTUHEHMSI

OO0mras XapakTepUCTHKAa XHUMHYECKUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHMHM HX
nojoxxkeHuss B llepuomnueckort cucreme xumuyeckux diemeHtoB [[. M. MenneneeBa u
ctpoeHust aromoB. CTpoeHue MeTauioB. Meramnuyeckas CBs3b M MeETaIMuecKas
KpUCTAJUITMYECKasl pEeIIETKA. DIEKTPOXUMUUYECKUI P HANIPSHKEHU MeTauioB. Pu3ndeckue u
XUMHYECKHe CBoiicTBa MeTawioB. OOmue crnocoObl moiydeHuss MertamioB. [loHsitue o
KOPpPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alMThl UX OT KOoppo3uu. CmiaBsl (CTalb, YyTyH,
TIOPATIOMUHHM, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIILIEHHOCTH.

[lenounble MeTauIbl: NoJI0KeHUE B lleproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa; CTpOCHHE UX aTOMOB; HaXOXACHUE B mpupoae. OPU3NUecKUe U XUMUYECKHE
cBoiicTBa (Ha npumepe Harpusi U Kamusi). OKCHUIOBI M TUIPOKCHUIBI HATPUS M KaJHs.
[IpuMeHeHue 1IeT0YHBIX METAJUIOB U UX COCTUHEHUN.

[{enouyHO3eMENbHBIE METAILIBI MAarHUI M KalbLUi: MojoxxkeHue B [lepuoanueckoil cucreme
xumuyeckux sneMeHToB JI. Y. MenzeneeBa; cTpoeHne UX aTOMOB; HaXOXJACHHUE B MPUPOJE.
®u3nuecKkue U XMMUYECKUE CBOMCTBA MAarHus U Kaiblusa. BaxHeillne coeInHEHUs KalbLMs
(okcun, runpokcu, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuii: nonoxenue B Ilepuogmyeckoid cucreme xumuueckux »siemeHtoB [I. U.
MeHeneeBa; CTpOEHHUE aTOMa; HaXOXJAeHue B npupojae. duznueckre 1 XUMUYECKHUE CBOICTBA
amoMuHUS. AMQpOTEpHBIE CBOMCTBA OKCHJIA M TUPOKCHIA ATFOMUHUS.

XKenezo: momoxkenue B llepuogmueckoil  cucTeME  XMMHUYECKHUX  AJIEMEHTOB
1. 1. MenaeneeBa; CTpOEHHE aTOMa; HaXOXIACHUE B mpupoje. PU3NYECKHUE U XUMHUYECKHE
cBoiicTBa xene3a. Oxcupapl, rungpokcuapl U conu kenesza(ll) m xenesa(Ill), ux cocras,
CBOWCTBA U MOJIYYEHHUE.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE C o00pa3laMi METaIOB M CIUIABOB, HUX
(Gu3MUeCKUMH CBOWCTBAMHM, W3yUY€HUE PE3yJbTaTOB KOPPO3UHM METaIOB (BO3MOXKHO
WCIIOJIb30BAaHNE BUJCOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHIA KaJbIUsi H
HaTpusi C BOJOM (BO3MOXXHO HCIIOJIb30BAHUE BUCOMATEPHUANIOB); HCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI; TIpollecca TOPEHUsl Kejle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BAHHE
BHJIEOMATEpUAJIOB); NPU3HAKOB MPOTEKAaHUS KaueCTBEHHBIX pEaklUMil Ha HOHBI (MarHus,
Kalblus, amroMuHus, nuHka, xene3a(ll) u xenesa(Ill), menu(Il)); HaGnroneHne U ommcanue



MPOILIECCOB  OKpAaIlIMBAHUS IUJIAMEHHM HWOHAMHU HATpus, Kajdusi H Kalublus (BO3MOXHO
WCIIOJb30BAHUE BHUACOMATEPUATIOB); UCClEeA0BaHUE aM(pOTEPHBIX CBOMCTB T'HAPOKCHU]IA
AJTIOMUHUS ¥ TUIPOKCHIA IUHKA; PEIIEHNE SKCIEPUMEHTAIBHBIX 3a/1ad o TeMe «BaxkHeimue
METAJUIBl U KX COCTUHEHUSD.

XHUMHS U OKPYKAIOLIAsA CpeAa

HoBpie matepmansl u TexHonoruv. BemecrBa u marepuanbl B IMOBCEAHEBHOM JKH3HU
YeJIoBeKa. XUMUS U 3I0pOBbE. be3onmacHOe MCIOIb30BaHUE BEIIECTB M XUMUYECKUX PEaKINi
B ObITy. IlepBas moMoIs Mpu XUMMUYECKUX OKOTax U OTpaBieHUsAX. OCHOBBI HKOJIOTHYECKON
IPaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE OKpPYXKalIIeH cpeasl (mpeaeiabHas AOMyCTUMAast
koHueHTpanus Bemects — [1JIK). Poib XxumMun B pelieHn# 3K0JIOrMYECKUX TPoOIeMm.

[IpupoHbIE UCTOYHHMKHU YTIEBOJAOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI HX
nepepadboOTKH, UX POJIb B OBITY M MPOMBIIICHHOCTH.

XUMHYECKUN HKCIIEPUMEHT: U3ydeHUuEe oOpasIloB MaTEepHaNOB (CTEKIJIO, CIUIaBbl METAJIOB,
MOJINMEPHBIE MAaTEPUAIIBI).

MexnpeamMeTrHbie CBA3H

Peanuzanust MexnpeIMETHBIX CBSI3€d NMPU M3YYEHUM XUMHHM B 9 Kilacce OCyIIECTBISIETCS
yepe3 MCIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK H TOHSATHUH,
SIBJIIFOIIUXCA CUCTEMHBIMU IS OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanuzanus MexXnpeaMEeTHBIX CBSI3€H MPU U3yUYEHUN XMMHH B 9 KJlacce OCyIIECTBIISIETCS Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHMA, TaK W TOHSATUH, SBISTIONTAXCS
CHUCTEMHBIMU JIJIS1 OTJEIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTr' 0O 1IUKIIA.

OO011ue ecTeCTBEeHHO-HAY4YHbIE MOHATHS: HAYyYHBIA (DaKT, rUNOTE3a, 3aKOH, TEOPHs], aHAJIM3,
CUHTE3, KiIaccuukanusi, MEePUOJNYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHHe, MOJIelIb, SIBJICHHUE, TAPHUKOBBIN AP (PEKT, TEXHOJIOTHUsl, MaTepUabl.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIIbI,
PaaMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsil, IPOBOJHUKH, IOJIYNPOBOIAHUKU,
IURIIEKTPUKU, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIleCTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KpUCTAINIMYECKas pem€rka, CIUIaBbl, (U3MYECKHe BEJIUYHHBI,
€AUHULBI U3MEPEHNS, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/IbI, COJIHIIE.

buonorus: ¢orocunrtes, npixanue, Ouochepa, IKOCHCTEMA, MHUHEpAIbHbIE YyIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOTIaEMBbIE,
TOIUIMBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATBI

I/I3yquI/Ie XUMUH B 8-9 Kkiacce HaIIPaBJICHO Ha HOCTHUIKCHHC o6yqa}0m1/1M1/1051 JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IIPEAMCTHBIX PC3YJILTATOB OCBOCHUA y‘-IG6HOI‘0 npeamMcTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PpE3yNbTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMUS
JOCTUTAIOTCS B X0JI¢ OOYYCHHUSI XUMHH B IMHCTBE YUCOHON M BOCIIMTATEIILHOM JICATEIBHOCTH
OpraHu3ainii B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCUHCKUMHU COIMOKYJIBTYPHBIMH |
JTyXOBHO-HPABCTBECHHBIMHU IICHHOCTSAMH, MPHHATHIMH B OOIIECTBE MpaBWIAMH M HOPMaMHU
MOBEJICHUSI M CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS W COLUATH3AINAN
oOyJaromuxcs.

JIMYHOCTHBIC PE3YJIbTAThI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YKCJIC B YACTH:

[TaTproTHYECKOTO BOCITUTAHUS



1) LEHHOCTHOr'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUHOMY
HaCJIeIMI0, MOHUMAaHUS 3HAYEHUS XMUMHYECKOW HAayKH B JKU3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON MH(pOpMaLUEN O NEPEeIOBbIX JOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBOW U OTE€YECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 yCTpOIICTBE
MUpa 1 00ILEeCTBa;

['paxxmanckoro BOCHUTaHUS

2) mpeAcTaBIEHHS O COLMAIBHBIX HOPMAax M MpaBWiaX MEXJIMYHOCTHBIX OTHOILIECHHUN B
KOJJIEKTHBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO I0JIE3HOW, Yy4eOHO-
HCCIIEI0BATENbCKOM, TBOPYECKOM W JpPYyrMX BHJAX JAEATEIbHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOM ESTENIbHOCTH IMPHU BBINOJIHEHUHM Y4YeOHBIX, MMO3HABATEIbHBIX 3a7ady,
BBINIOJIHEHUM XHMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUHM Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOILIM B Ipoliecce ATOW y4eOHOU N1esATeNbHOCTH; TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJECHUWE U TOCTYNKH CBOMX TOBapHILEd C IMO3ULMU HPABCTBEHHBIX WU
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

IleHHOCTH HAYYHOI'O MMO3HAHUS

3) MUPOBO33PEHUYECKHX TNPEJCTaBICHUI O BeUIECTBE M XHWMHUYECKOM  peakiuu,
COOTBETCTBYIOUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIOLIUX OCHOBY IS
MOHUMAaHMUS  CYIIHOCTHM HAy4yHOM KapTUHBI MHpa; TMpeAcTaBleHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIbI, B3aUMOCBS3SIX YeJOBEKa C MPUPOAHON CPEJIoN, O posn
XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIMPABJICHHBIX Ha IMOJIyY€HHE HOBBIX 3HAHHUU 10 XHUMHUH,
HEOOXOUMBIX JJIs1 00BSICHEHUS HAOII0AAEMbIX TIPOIIECCOB U SIBICHMUIA;

5) mo3HaBarenbHOM, MHGOPMALIMOHHOW M YUTATEIbCKOM KyJIbTYpBI, B TOM YHCJIE€ HAaBBIKOB
CaMOCTOSITEIbHOW paboOThl ¢ Yy4eOHBIMH TEKCTaMH, CIIPaBOYHOM JIUTEPATYpOM, NOCTYMHBIMU
TEXHUYECKUMHU CpPeACTBAMHU MH(POPMAIITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 0OyYEHHUIO ¥ MO3HAHUIO, JHOO03HATETLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW U MUCCIEI0BATENbCKON JAESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHsI 00yUYeHUS B AalIbHEUIIIEM;

DopMUpPOBaHUS KYJIbTYPHI 3J0POBbS

7) OCO3HaHUA UEHHOCTH HU3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 370pOBBIA 00pa3 »KU3HU, OCO3HAHUS TOCJIECACTBHM U HENPUSTUS BPEIHBIX
NpUBBIYEK (YHOTPEOJICHUSI alIKOTOJsl, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIIO/ICHNUS
mpaBuiI OE30MACHOCTH TMPH OOpallleHHMH C XMMHYECKHMMH BEIECTBaMU B OBITY U peajbHOU
KU3HU;

TpynoBoro BocniuTaHus

8) nHTepeca K MPaKTHUYECKOMY U3YUCHHIO MTPOQeccHil U TpyJa pa3iIndHOTO pOJia, YBAXKECHUE
K TpyAy W pe3yJbTaTaM TPYIOBOW AEATETbHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHHUS
MpEeIMETHBIX 3HAHHM IO XUMHUHU, OCO3HAHHOTO BHIOOpa WHAMBHUAYAIbHOW TPAeKTOPUU
MPOAOIDKEHHUST 00pa3oBaHUS C y4YETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCTenHOW MpodeCcCHOHAIBHON ACSITEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH; TOTOBHOCTH aJaITUPOBATHCS B MPOPECCUOHATILHOM cpejie;

DKOJIOTMYECKOTO BOCIIUTAHUS

9) sKoOIOTHYECKH 11eJIecO00pa3HOTr0 OTHOIIEHUS K TPHUPOJEe KaK HCTOYHUKY >KU3HH Ha
3emJiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHMs IIEHHOCTH 370pOBOTO U Oe30macHoro odpasa
KM3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U TICUXHUYECKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHHS MPaBMl 0€30IaCHOTO MOBEACHUS IpU paboTe ¢
BEILIECTBAMH, a TAKXKE B CUTYaLIUsIX, YTPOXKAIOUIUX 3JOPOBbIO U KU3HU JIIOJICH;



10) cnocoOHOCTH NMPUMEHATH 3HAHUA, MONTYYaeMble NMPU MU3YYEHUU XUMUH, JJIS PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPYKAIOLIEH NMPUPOAHOU CPENOM, MOBBIIICHHUS YPOBHS KOJIOTMYECKON
KyJbTYpPBbl, OCO3HAHUS INI00AJTBHOTO XapaKTepa FKOJIOIMUECKUX MPOoOIeM U yTEeW UX pelieHUs
IIOCPENCTBOM METOA0B XUMMUH;

11) SKOJOrMYECKOro MBIIJIEHUSI, YMEHHS PYKOBOJCTBOBATbCS MM B I103HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COLUAIBHON MPAKTHKE.

METAIIPEAMETHBIE PE3VIJIbTATDI

B cocraBe MmerampeaMeTHBIX PE3yJbTATOB BBIICISIOT 3HAYUMBIC I (OPMUPOBAHHS
MHPOBO33PCHHsI OOIICHAYYHBIE MMOHATHS (3aKOH, TCOPHS, MPUHITUI, TUIIOTE3a, (DAKT, cUCTEMa,
MPOIeCC, 3KCIEPUMEHT U JIP.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX
peaIMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHWUU M3 3TUX MPEIMETOB (POPMUPOBATH TPEICTABICHHE
O TICJIOCTHOW HAyYHOW KapTUHE MHUpPa, W YHHBEpPCAJIbHBIC YydYeOHBIC JICHCTBUS
(mo3HaBaTeNIbHBIE, ~ KOMMYHUKATHBHBIC,  PETYJISATHUBHBIC),  KOTOpPhIE  OOECIECYHBAIOT
(dbopMHUpOBaHHUE TOTOBHOCTH K CaMOCTOSITEIPHOMY TUIAHUPOBAHHWIO M OCYIICCTBICHUIO
y4eOHOH JeTEeTLHOCTH.

MeTtanpeaMeTHbIe  pe3yJbTaThl OCBOCHHUS 00pa30BAaTEIBLHOM MPOrPaMMBI IO XHUMHUHU
OTpaXkaroT OBJIAJICHUE YHUBEPCATbHBIMU MTO3HABATEILHBIMH JICHCTBUSMHU, B TOM YHUCIIC:

Ba30BBIMH JTOTHYECKUMH JAEHCTBUIMHI

1) yMeHuEeM HCIOJIb30BaTh MPHEMBI JIOTUYCCKOTO MBINIJICHUS TMPH OCBOCHUM 3HAHWM:
pacKpbIBaTh CMBIC XUMHUYECKUX TIOHATHH (BBIACIATH WX XapaKTEpPHBbIC IPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTUMHU TOHSITHSIMH ), UCITOJIB30BATh MOHATHS IS OObSICHCHHUS
OTJICIIbHBIX (PAKTOB M SIBJICHHWM; BBIOMpPATh OCHOBAHUS W KPHUTEPUHU IS KiacCH(pHUKAIIUU
XUMHYECKMX BEIIECTB W XMMHUYCCKHX PEaKIUMi; YCTaHaBJIMBATh INPUYMHHO-CJICICTBCHHBIC
CBSI3M MEXJy OOBEKTaMHM H3YYCHHs; CTPOUTH JIOTMYECKHUE PaACCYKJCHHUS (MHIYKTHBHBIC,
JIeTyKTUBHBIE, TI0 aHAJIOTHH); JIeJaTh BBIBOJIBI U 3aKIIFOUCHUS;

2) yMEHHEM NPUMEHSTh B IIPOLIECCe MO3HAHMS MOHATHUS (IIPEJAMETHBIC U METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIM, HCIOJb3yeMbIe B XHMHH, IPEOOPa30BBIBATH IIHPOKO
PUMEHSIEMBIC B XUMHUH MO/ICIbHBIC TIPEICTABIICHUS — XUMHUYCCKUH 3HAK (CHMBOJI 3JICMEHTA),
XUMHYecKass (opMysia U ypaBHCHHE XHUMHYECKOW pPEaKIUd — TMPH PEHICHUH Y4eOHO-
NO3HABATEIBHBIX 3a7a4; C YyYE€TOM OTHX MOJCIbHBIX IMPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX O0BEKTOB — XMMHYECKUX BEIIECTB U
XUMHYECKHX PEAKIUil; BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEUHS B M3Y4YaeMbIX IPOLecCax W SBICHUSX; MpeiaraTh KPUTCPHH JJIS BBISBIICHUS
3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEYMH, CAMOCTOSATEIbLHO BBIOMpATh CIOCOO pEIICHHUs
yueOHOM 3ajauu  (CpaBHHMBaTh HECKOJIBKO BapHUaHTOB pEILICHUSA, BbIOMpaTh Hauboee
MOAXOJIAIIUI C Y4ETOM CaMOCTOSTEIBLHO BBIJICIICHHBIX KPUTEPHUCB);

Ba30oBBIMH HCCIIEIOBATEILCKUMH TEHCTBUSIMHA

3) YMEHHEM HCIIO0Ib30BaTh MOCTaBJICHHBIEC BOIPOCHI B KAYeCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KavyeCTBE OCHOBBI i1 (OPMHUPOBAHHUS THIIOTE3bI IO IMPOBEPKE IPaBHIBHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

4) mpuoOpeTeHre OmpiTa MO IJIAHUPOBAHUIO, OPTraHU3AMU M IPOBEACHUIO YUYCHHYECKUX
IKCIIEPUMEHTOB: YMEHHE HAOJI0/IaTh 3a XOJOM IPOIEcCa, CaMOCTOSATEIIBHO MPOTHO3UPOBATh
€ro pe3yabTaT, GOpMYyIUPOBATH OOOOIIICHHS 1 BBIBOJIBI 10 PE3yIbTaTaM MPOBEIEHHOTO OMBITA,
WCCIIeIOBAHUsI, COCTABIIATh OTUET O MPOJICITAaHHON paboTe;

PaGoroii ¢ uapopmarueit

5) ymeHueMm BBIOMpaTh, AHATM3UPOBATH M HHTEPIPETUPOBATH WHOOPMAIMIO PAITHYHBIX
BHUJIOB U (OPM MPEACTABIICHUS, MOIyYaeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISpHAs



JUTEPATypa XUMHUYECKOIO COJEpXaHUs, CIpaBOYHBIE NOcOOMs, pecypcbl HHTepHeta);
KPUTHUYECKH OIICHUBATH MPOTHBOPECUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM NMPUMEHSThH Pa3IMYHbIE METOJIBI U 3aIPOCHI MPHU MMOUCKE U 0TOOpE MH(MOpMAIHH
U COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJHEHUS YUCOHBIX M MO3HABATEIBHBIX
3aJa4  ONpEAENEHHOr0 THUMA; MNPUOOpPETEHHE OIbiTa B  O0JACTH  MCIHOJIb30BAHUS
WH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH, OBJIAJEHUE KYJIbTypOH aKTHBHOTO
WCIIOJIb30BAHMS PAa3IMYHBIX TOWCKOBBIX CHUCTEM; CaMOCTOSTEIHLHO BBIOMPATh ONTUMATBHYIO
dbopMy mnpencTtaBieHUs MHPOPMAUU U WUIIOCTPUPOBATH pEIIAEMbIE 33JaYd HECIIOKHBIMU
CXeMaMH, JuarpaMmmaMu, ApyruMu popmamu rpaduky U UX KOMOMHALUSAMU;

7) yMEHHMEM HCIOJIb30BaTh U aHAIMU3UPOBATh B MpoIlECCe YUEOHOM M HCCIEA0BATEIbCKON
JCSATCIIBHOCTH  WH(GOPMAIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO3SiCTBAa U
TPAHCHOPTA HA COCTOSIHUE OKPYKAKOLIECH MPUPOTHON CPEIbI;

YHUuBepCcaIbHBIMA KOMMYHHUKATUBHBIMU JICHCTBUSIMU

8) ymeHueMm 3agaBaTh BOINpOCHl (B XOJe AHalora W/WIW JUCKYCCHUH) IO CYIIECTBY
oOcyx/1aeMoil Tembl, (OPMYIMPOBAaTH CBOM MPEITIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJIOKEHHOU 3a/1a4H;

9) mnpuoOpereHHEe OMbITA MPE3CHTAUU PE3YJbTATOB  BBITIOJHEHUS XHUMHUYECKOTO
JKCIIepuMeHTa (1abopaTOpPHOrO OIbITa, Ja00pPaTOPHONW palbOTHI MO HMCCIEJOBAHHIO CBOWCTB
BEIIIECTB, YUEOHOTO TIPOCKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKaMH IO3HABATEIbHON WU
HCCIIeIOBATENbCKON JIEATENHbHOCTH TPU PEIICHUH BO3HUKAIOIIUX MpPOOJieM Ha OCHOBE yuyéTa
OOIIMX MHTEPECOB M COIIACOBAHUS MO3UIMHN (00CYyXJeHUsl, OOMEH MHEHUSIMU, «MO3TOBbIE
IITYPMbD», KOOpPJIMHAIUSI COBMECTHBIX JIEHCTBUI, OINpeEelieHne KPUTEPUEB [0 OIEHKE
Ka4yecTBa BBIMOJIHEHHOW paboThI U Ip.);

YHuBepCcalbHBIMU PETYIATUBHBIMU JEHCTBUSMU

11) ymeHHMEeM CaMOCTOATENBLHO ONPENENSITh LEIH  JCSITeNIbHOCTH, IUIAaHHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTb,
BBIOMpATh Hanbosiee 3(P(GEeKTUBHBIC CIMOCOOBI pelleHUs YUeOHBIX M TO3HABATENIbHBIX 3aj]1ad,
CaMOCTOSITEILHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEIIOKEHHBIM alrOpUTM JACUCTBHI TpU
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX —
BEIIECTBAX M PEaKUHUAX; OLIEHUBATh COOTBETCTBHE IOJTYYEHHOTO pPE3yJbTaTa 3asiBICHHON
1EJH;

12) ymMeHMEM HCIOJNBb30BaTh W AaHAJTU3UPOBATh KOHTEKCTHI, MpeajiaraeéMble B YCIOBUU
3aJIaHUN.

I[TPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB 10 OCBOEHUIO 005A3aTEIBHOIO COJECpIKaHUS,
YCTAQHOBJIEHHOTO JIaHHOM IpuMepHOM paloueil mnporpaMMmol, BBIIEISIOT: OCBOCHHBIE
O0y4arolIMMUCST Hay4HbIE 3HAHMSA, YMEHHUS M CIIOCOObI AEHCTBMM, cnenuduyeckue i
OpeAMETHON 00macTh «XUMHS», BUIbI JEATENBHOCTU IO IOJIy4YE€HHIO HOBOTO 3HAHMA, €ro
UHTEpIpeTaluy, OpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX M HOBBIX
CUTYaLHsX.

[TpeameTHble pe3ynbTaThl OTPAXKAIOT CGHOPMHUPOBAHHOCTh y OOYYAIOLIMXCS CIEAYIOIINX
YMEHUM:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYCCKHX TOHSATHI: aTOM, MOJICKYJa, XUMHUCCKUN
3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOIHAs),



BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasl J0JsI XMMHUYECKOIO 3JIEMEHTA B COCAUHEHUH, MOJIIPHBIA 00BEM,
OKCHJl, KHCJIOTa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasi peaKiys, KJacCU(PUKaLNs pEeaKIHiil: peaKIMi COETUHEHUS, PEAKIIUU PA3I0KEHMS,
peakuuy 3aMelIeHMs, pPeakIuud OOMEHa, 3K30- U DHJOTEPMUYECKHE pEaKLUU; TEIIOBOMI
addexT peakuuu; sIAPO aTOMa, AIEKTPOHHBIN CIIONW aToOMa, aTOMHAasl OpOUTallb, paAnyC aToma,
XUMUYECKasl CBSI3b, MOJSPHAS U HETOJSpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBSA3b, MOH, KaTHOH,
aHUOH, PacTBOpP, MaccoBasi J10Ji BellecTBa (IPOLEHTHAs KOHIIEHTPaLlKs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX ~XMMHYECKMX MOHATHA (cM. 1. 1)
MIPUMEHSATH 3TH TOHITHS TIPU ONMKUCAHUH BEIIECTB U UX MIPEBPAILCHUII;

3) ucnonvzosams XAMHYECKYI0 CHMBOJIMKY JUIi  COCTaBlieHHS (OpMYJ BEHICCTB |
YPaBHEHHI XUMHYECKUX PEAKIUI;

4) onpeoensimb BaJCHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCIMHCHHSX; CTCICHb
OKHCJICHUS JJEMEHTOB B OWHApPHBIX COCIWHEHUSIX, TPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIAcCy COEAMHEHHM mo (opMysaM; BUJ XUMUYECKOW CBS3U (KOBAJICHTHAs U
WOHHAs) B HEOPTaHUYECKUX COCTMHCHUSX;

5) packpovisams cmwicn [lepuoanyeckoro 3akona J[. M. MenneneeBa: JIeMOHCTPHPOBAThH
MMOHUMAaHHE TIEPUOTNIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX DJIEMEHTOB OT MX MOJIOKEHUS
B [lepuonuyeckoil cucreMe; 3aKOHOB COXpPAaHEHHUS MAacChl BEIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO y4Y€HHs, 3aKoHa ABOraJpo; ONUChIBAaTh U XapaKTepU30BaATh
Tabnmuunyo Gopmy Ileprmoanueckoil CHCTEMbI XUMHUUYECKHX SJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noarpymnma (A-rpynma)» u «nobodyHas noarpynmna (b-rpymma)», Manasie 1 60mbIINe
NEPUObl; COOTHOCUTH 0003HAaUEHUs1, KOTOpble nMetoTes B Tabnuie «Ilepuonuyeckas cucrema
xumuyeckux syeMmeHTtoB [[. U. MenzeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHMS
aTOMOB XUMHYECKUX DJEMEHTOB (COCTaB W 3apsn sapa, oOliee 4YHMciIo DSIEKTPOHOB U
pacnpe/ielieHle UX 0 3JEKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XAMHUUYECKHE DIIEMEHTBI, HEOPraHMYCCKHE BEIIECTBA; XUMHYCCKHE
peakuuu (10 YUCIIy ¥ COCTAaBY YYacCTBYIOIIMX B PEaKIIMU BEIIECTB, MO TEIIOBOMY 3D PexTy);

7) xapakmepuzoeams (onucviéams) OOIIHE XMUMHYCCKHE CBONCTBA BEIIECTB DPAa3IUYHBIX
KJIACCOB, MOATBEPXkAasi ONMCAHUE MPUMEPAMH MOJIEKYJIAPHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIINii;

8) npoecnosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa;
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX IIPEBPAICHUN B PA3INYHBIX YCIOBUSX;

9) swvluucsAMbL OTHOCUTEIBLHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO
JIOTI0 XUMHUYECKOTO JJIEMEHTa 1Mo (opMmysie COEIMHEHHUS; MacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpE; MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XUMUUECKON peaklny;

10) npumernsimy OCHOBHBIC OTIEPAIIMH MBICIIUTEIILHON JEATEIBPHOCTH — aHAJIW3 M CHHTE3,
CpaBHeHHE, 0000IlIeHne, CHUCTEMATH3allMI0, KIACCU(PUKAIMIO, BBIABICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€d — Uil HW3YyYECHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKIUM;
€CTECTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HAOIIOJCHNE, W3MEpPEHUe, MOJACITUPOBAHMUE,
AKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

11) cnedosams mpaBUIaM — TOJB30BAHUS ~ XUMHYECKOM IMOCYJIOW W JIaOOpaTOpHBIM
o0Opy/ZOBaHMEM, a TaKXke MpaBWIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO J1a00pPaTOPHBIX XWMHUYECKUX OIBITOB IO TOJYyYEHHUIO U
CcOOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJA), MPUTOTOBICHHIO PACTBOPOB C
ONpEeNeIEHHONM MacCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA; IUIAHUPOBATb U IPOBOJIUTH
XUMUYECKHE HKCIIEPUMEHTHI IO Paclo3HABAHUIO PACTBOPOB ILIEIOYEH M KUCIOT C MOMOUIBIO
MHIUKATOPOB (J1TakMyc, (heHonpTanent, METUIOPAHXK U JIp.).



9 KJIACC

1) packpvieamsv cmblci OCHOBHBIX XHMHUYECKUX TOHSATHA: XUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AHWOH, IMPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, BAJEHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas pPEeaKlMs, XMMHUYECKas CBS3b,
TEIUIOBOM 3 (EeKT peakuuu, MOJb, MOJSIpHBIA O00BEM, pPACTBOP;  AIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs AUCCOLMALUS, PEAKIIUM HOHHOTO OOMEeHa, KaTaiu3aTop,
XUMHYECKOE paBHOBecHE, OOpaTUMble U  HEOOpaTUMblE pEAKLUHUH, OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIICHUE,
aloTponus, am(poTepHOCTb, XUMHYECKas CBSI3b (KOBaJEHTHas, MOHHAs, MeTaJUIMYecKas),
KpUCTaJNInYecKasi pemérka, KOppo3usi METaIOB, CIUIAaBbl; CKOPOCTh XUMHUYECKOW peaKlMH,
npeaenbHo ponycrumas konneHtpanus (I1J1K) Bemectsa;

2) unmocmpuposams B3aMMOCBSI3b  OCHOBHBIX ~XMMHYCCKHX MOHATHH (cMm. m 1) u
MIPUMEHSATH ITH TOHITHS TIPH ONMKUCAHUH BEIIECTB U UX MIPEBPAILICHUI;

3) ucnonvzosams XAMHYECKYI0 CHMBOJIMKY JUIi  COCTaBlieHHS (OpMYJ BEHIECTB |
YPaBHEHHMI XUMHYECKUX PEAKIUI;

4) onpedensimv BaJICHTHOCTh U CTCIICHb OKUCIICHHUS XUMUYCCKUX 3JICMEHTOB B COCMHCHHSIX
Pa3IMYHOIO COCTaBa; MPUHAMJICKHOCTh BEIIECTB K OMpeneIéHHOMY KJIacCy COEIMHEHUH MO
dbopmynaM; BHUJ XUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMuecKkas) B
HEOpPraHMYECKHX COCTUHEHUSX; 3aps] MOHA MO0 XMMHUYECKOH (opmyse; XxapakTep cpenbl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUM KPUCTAUTMYECKON PEImIETKH
KOHKPETHOTO BEIIECTBA;

5) packpvisams cmvica Tlepuoaudeckoro 3akona J[. M. MeHaeneeBa U JI€MOHCTPHPOBAThH
€ro NOHMMAaHHE: OMUCKIBATh U XapakTepu3oBaTh Tabauunyto popmy [leproauyeckoit cucrembl
XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moarpynna (A-Tpynmna)» U «mnodovyHas
noarpynna (b-rpynma)», manbie U GOJbIINE MEPUOAbI; COOTHOCUTH 0003HAUYEHMSI, KOTOPHIE
UMEIOTCS B TEPUOAMYECKON TaliHIle, ¢ YHUCIOBBIMU XapPAaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX AJIEMEHTOB (COCTaB M 3apsia sapa, 001ee YuciIo 3JIEKTPOHOB U paclpesiesieHne ux
[0 DJIGKTPOHHBIM CIIOSIM); OOBACHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMWCTB
3JIEMEHTOB M UX COCAMHEHUH B Ipejenax MalblX MEPUOJOB U TJIaBHBIX MOATPYHI C YUYETOM
CTPOEHHUS UX ATOMOB;

6) xraccuguyuposames XAMHUUYECKHE DIIEMCHTBI, HEOPTaHMYCCKHE BEIIECTBA; XUMHUYCCKHE
peakuuu (10 YUCIIy ¥ COCTAaBY yUacCTBYIOUIUX B PEAKIIMH BEIIECTB, MO TeIIOBOMY 3P dEeKTy, 1o
W3MEHEHUIO CTETIEHEN OKUCIIEHUS XUMUUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATB) OOIMME H CHEHU(UUSCKHE XHMHYCCKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEpP)KIAasi OMNMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHHUI COOTBETCTBYIOUIMX XUMHUUECKUX PEaKIUi;

8) cocmasnsme ypaBHEHUS DIICKTPOJIMTHYCCKON TUCCOIMAIIMUA KUCIIOT, MIEIOYCH U COJICH;
MOJIHBIE M COKpalI€HHBbIE YpaBHEHUS pEaklUid HOHHOTO OOMEHa; YpaBHEHHS peaKIHii,
MOATBEPKIAIOIINX CYIIECTBOBAHME T€HETUYECKON CBSI3M MEXKIY BEUIECTBAMHU PA3TUUYHBIX
KJIACCOB;

9) packpvieams  cyuHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX —PEAKIMH  TTOCPEICTBOM
COCTaBIICHUS AJIIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

10) npoenosupoeams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUI B Pa3IUYHBIX YCIOBUSIX;

11) gviyucasims OTHOCHTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIECTB; MacCOBYIO
JOJTI0 XMMHUYECKOTO 3JIeMEHTa MO (opMylie COeIMHEHHs; MAacCOBYIO IOJNIO BEIIECTBAa B
pacTBOpe; MPOBOAUTH PACUETHI O YPABHEHHUIO XUMUYECKON peakinu;



12) cnreoosams mipaBWiiaM  TIOJB30BAHUS  XMUMHYECKOW TOCYIOW ¥ J1abOpaTOpHBIM
0o0Opy/ZOBaHMEM, a TaKXe MpaBWiIaM OOpaIlEHUsl C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIMSIMA TI0 BBIIOJHEHHUIO JTa0OpaTOPHBIX XWMHUYECKHUX OIBITOB IO TONYYCHHIO U
coOMpaHuIo Ta3000pa3HbIX BEIIECTB (AMMHUAKA U YTJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAONINEC KaYSCTBEHHBI COCTaB PAa3IMYHBIX BEHICCTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJOPHA-, OpOMHI-, HOAUA-, KapOoHaT-, pocdar-, cunukar-,
cyabdaT-, TUAPOKCHUA-UOHBI, KAaTHOHBI AaMMOHHS W HMOHBl H3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOILIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIECTB;

14) npumensims OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATCIFHOCTH — aHaJIW3 M CHHTES,
CpaBHEHHE, 0000IEHNE, CUCTEMATU3alMIO, BBISIBICHUE MPUYUHHO-CIIECACTBEHHBIX CBA3ECH —
JUIS U3y4YEHUs CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIHUI; €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAaHUSI — HaONIo/ICHWe, HM3MEpPEeHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId WU
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne | HaumenoBanue
/Tl | pa3JesioB U TeM

KonnuecTBO yacoB

OnexkTpoHHbIE (HUPPOBbIE) 00Pa30BATEIBHBIE PECYPCHI

MIPOrPaMMBbI
BCErO | KOHTPOJIb | PAKTHY
HBIC €CKHe
paboThI paboThI
Paznen 1. IlepBoHavasibHbIE XUMUYECKUE TOHATHUS
1.1 | Xumus — BakHast 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
0071aCTh €CTeCTBO3HAHUS "Xumus.8 knacc"
U TPaKTUYECKON https://content.edsoo.ru/lab/ - urepakTuBHbBIE BUPTYaIbHBIC TaAOOPATOPHBIE
JIeSITEIbHOCTHU YeJIOBEKa U TIPaKTHUYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEINIbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKo 3HAHUIA.
MIxoma". Xumus, 8 knace
1.2 | BemecTBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ ->aekTpOHHBIN Y4eOHUK
U XUMHYECKHUE pEaKINu "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - IarepakTuBHBIE BUPTYaIbHBIC TaAOOPATOPHBIE
U TIPaKTHYECKHE paOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbBIi HHTEPHET-PECypC
Wroro no pazgeny 20




Paznen 2. Baxknenmue npeIcTaBUTENN HEOPTAHNYECKUX BEIIECTB

2.1

Bo3znyx. Kucnopon.
[TonsiTue 06 okcumax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHIK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIC BUPTYAIbHBIC JTA0OPATOPHEIC
U TIPAKTHYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumusl (3aHUMATENIbHBIE OIBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHHIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECYpPC

2.2

Bognopon.
[loagaTne o xucmorax
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -snekTpoHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEIIbHBIC OIBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.3

KonnuecTBeHHBIC
OTHOIICHHUA B XMMHNU

https://media.prosv.ru/content/item/reader/7896/ ->nekTpOHHBIN Y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - IurepakTuBHBIE BUPTYaIbHBIC 1TA0OPATOPHBIE
U TIPaKTHYECKHE paOOTHI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
[Ixona". Xumus, 8 kimacc

https://www.yaklass.ru- IKiacc — o0pa3oBaTenbHbBIi HHTEPHET-PECypC




2.4

Bopma. PactBopsl.
TlousiTrie 00 OCHOBAHMAX

https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - aTepakTHBHBIE BUPTYaIbHBIC JTA00OPATOPHBIE
U TIPaKTHUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

2.5

OCHOBHEIE KJIaCChI
HEOPTraHUYECKUX
COEIMHEHNN

12

https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHBIN y4eOHHK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaIbHBIC JTA0OPATOPHBIC
Y IPAaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATEJIbHBIE OIBITHI, JICKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O01aKo 3HAHUIA.
MIxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o0Gpa3oBaTeIbHbBII HHTEPHET-PECYPC

Uroro no pazaeny

33

Paznen 3. [lepuoaunyeckuii 3akoH u llepuoanmdeckas cucreMa XxumMu4eckux ssemeHToB . 1. Menneneena.

CTpOGHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCINTEILHO-BOCCTAHOBUTEILHBIC peaKkmnuu




3.1 | [lepuomuueckuii 3aKoH u | 7 https://media.prosv.ru/content/item/reader/7896/ -anexTpoHHBIN y4eOHUK
[lepnoauueckas cucrema "Xumus.8 knacc"
XUMHUYECKHUX JIEMECHTOB https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYaIbHBIC TAOOPATOPHBIC
1. . Menneneesa. U TIPaKTHUYECKHE pabOThI
Crtpoenue aroma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter_subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC
3.2 | Xumuueckas CBS3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHBIH yueOHUK
OkucauTenbHo- "Xumus.8 knacc"”
BOCCTaHOBHUTEIILHBIC https://content.edsoo.ru/lab/ - urepakTuBHBIE BUPTYaIbHBIC TaAOOPATOPHBIE
peakuuu U TIPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTelbHbBII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME




9 KITACC

Ne | HaumenoBanue Koaunuectso yacos OnexkTpoHHbIE (IUPPOBBIE) 00PA30BATEIBHBIE PECYPCHI
/Tl | pa3JesioB U TEM
MIPOTPaMMBbI
BCEro | KOHTPOJIb | MpaKTU4e
HBIC CKHe
paboThI paboThI
Paszpen 1. BemecTBo 1 XuMHYECKHUE peaKIUn
1.1 | TloBTOpEHHE 1 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YueOHUK
yrayOieHue 3HaHUH "Xumus 9 knacc"
OCHOBHBIX pa3/IeiioB https://content.edsoo.ru/lab/ - nTepakTuBHBIC BUPTYaIbHBIC
Kypca 8 kiacca 1abopaTOpHbBIC U MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061aKko 3HAHUIA.
Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC
1.2 | OcHoBHBIE 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMHNYCCKHUX peaKHI/Iﬁ

https://content.edsoo.ru/lab/ - urepakTuBHBIE BUPTYaJbHbIE
1abopaTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumus (SaHI/IMaTCJ'IBHBIe OIIBITBI, 3JICKTPOHHBLIC IIAKAThI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6nako 3HAHUIA.
Mxoma". Xumus, 8 knace

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PECypC




1.3 | DaekrponauTHUecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK

JIMCCOIHAITHS. "Xumug 9 kimacc"

XUMHYECKHE PEAKIUU B https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTyaIbHbIC

pacTBopax 71a00paTOPHbBIC M MPAKTUUYESCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OMBITHI, AJIEKTPOHHBIC MIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbBII HHTEPHET-PECypPC

Uroro no pazneny 19
Paznen 2. HemeTtasuibl ¥ UX COeIMHEHUSI
2.1 | O6miast xapakrepucTuka |4 0 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YueOHUK

XUMHYECKHUX PJIEMEHTOB "Xumus 9 knacc"

VIIA-rpymisl. ['agoreHst https://content.edsoo.ru/lab/ - IutepakTuBHBIE BUPTYaIbHbIE
71a00paTOpHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knace
https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

2.2 | O6rias xapakTeprcTuka | 6 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBIN YuCOHUK

XUMHYECKHUX JIEMEHTOB
VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaibHbIC
1a0opaTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OIBIThI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
[Ixona". Xumus, 8 kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTebHbII HHTEPHET-PECypC




2.3 | OOmias xapakTeprcTuka |5 1 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbIN yu4eOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 xiacc"
VA-Tpynmsl. A3oT, https://content.edsoo.ru/lab/ - UutepakTuBHBIC BUPTyaIbHbIC
dbocdop u ux 1a00paToOpHbIE U MPAKTHUECKHE PAOOTHI
COEIUHCHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumusl (3aHUMATEITBHBIE OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKitacc — oOpa3oBaTenbHbII HHTEPHET-PECypC
2.4 | O6mrast xapakrepuctuka | 10 1.5 https://media.prosv.ru/content/item/reader/7897/->nexTpoHHbBIN YueOHUK
XUMHYECKHUX JIEMEHTOB "Xumus 9 knacc"
IV A-rpymnmsl. https://content.edsoo.ru/lab/ - uTepakTuBHBIC BUPTYaIbHBIC
Yriepoa v KpeMHUN U nabopaToOpHbBIC U MPAKTHYECKUE PAaOOTHI
UX COCTUHCHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-XuMusl (3aHUMATEIIbHBIC OIBITHI, JJICKTPOHHBIC TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O061ako 3HAHUIA.
MIxoma". Xumus, 8 knacc
https://www.yaklass.ru- IKiacc — o06pa3oBaTebHBII HHTEPHET-PECYPC
Hroro no pazaeny 25
Paznen 3. Mertamiiel 1 UX COeIUHEHUSA
3.1 | Obmrue cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3nexTpoHHbBI YuCOHUK
METaJIJIOB "Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UnTepakTUBHBIC BUPTYaIbHbIC
1a00paTOpHBIC U MPAKTHYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5
-Xumus (3aHUMATEIbHBIE OIBITHI, 3JIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0nako 3HAHUIA.
IIkona". Xumus, 8 Kiaacc

https://www.yaklass.ru- IKiacc — o0Opa3oBaTenbHbIi HHTEPHET-PECypC




3.2

Baxxuenmue Metauisl 1
UX COENUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3exTpoHHBIH yu4eOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - aTepakTuBHBIC BUPTYaIbHEIC
1a00paToOpHbIE U MPAKTHUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (SaHI/IMaTCJ'IBHBIC OIIBITHI, 3JICKTPOHHBIC IIJIAKAThI 1 TGCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06naKo 3HAHUIA.
MIxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKinacc — oOpa3oBaTenbHbBIil HHTEPHET-PECyPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromiasi cpes

4.1

BemecTBa 1 MmaTepuaisl
B JKU3HU YEJOBEKA

3

https://media.prosv.ru/content/item/reader/7897/-35exTpoHHBIH yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UutepakTuBHBIE BUPTYaJIbHbIE
71a00paTOpHbBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5
-Xumust (3aHUMATENIbHBIC OMBITHI, 3JICKTPOHHbIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O061aKko 3HAHUIA.
MIxoma". Xumus, 8 knace

https://www.yaklass.ru- SIKiacc — o06pa3oBaTeIbHbBII HHTEPHET-PECYPC

Wroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMEHOBaHUE Y4EeOHOMN M CLHIIINHBI)

8

(kmacc)

[1nannpoBaHue COCTABIIEHO HA OCHOBE paboyeil mporpaMmbl

0 XUMHH 8-9 Ki1acChl

B cootBeTcTBUN ¢ PI'OC 0CHOBHOTO 06HI€1"0 O6D2130B3HI/I$I

( @I'OC HayanbHOr0, OCHOBHOT'O, CPEIHEr0 00I1Iero 00pa3oBaHus )

YMK: I'abpuensu O.C. Xumus 8 knacc. YueOHUK 111 00111€00pa3oBaTeIbHBIX
opranuzamuit/ O. C. I'abpuenss, U.I'. Octpoymos, C.A. CnagkoB — M.: [Ipocsemenune, 2019r.

(yxazatp aBTOpa, H3/1aTEIBCTBO, TOJ] U3/IaHU)

KomanuectBo yacoB Bcero: 68 , B Hemenmo 2

Yuurens: Boponosa Harannsg HukonaesHna




KonnuectBo yacos

/o Jlara ruian.| Bugsl, opmMbl KOHTPOIIS
Bcer | Kon | Ilpak
Tema ypoxka U3y4eHUS
o TPO | tHue
b
1 CKHE
HbIE
pabo
pabo
TBI
TBI
68 5 6

1. | Ipenmer xumuu. Poms xumuu B 1 0 0 VYerHbIl onipoc
JKM3HHU YEITOBEKA.

2. | Xumus B CHCTEME HayK. 1 0 0 VYcTHBI onipoc
MeTobl ITO3HAHUSA B XUMUH.

3. | [Ipaktuyeckas padora Ne 1. 1 0 1 [TpakTrueckas pabota
«3HaKOMCTBO C ITPaBHJIAMH
0€30MacHOCTH U MPUEMAMHU
paboTHl B XUMHUYECKOMN
naboparopuu. [IpaBuna paboTbl
B JJaOOPATOPHUH U IPUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM).

4, | Tena u BemtectBa. Pusnyeckue 1 0 0 CaMOOI1IeHKa ¢
CBOICTBA BEIIECTB. ArperaTHoe HCIIOJIb30BaHUEM
COCTOSIHUE BEIIECTB. «O11€HOYHOI'0 JINCTaY

5. | Uncrele BelecTBa U CMECH. 1 0 0 YcTHBIN onpoc
CriocoObl paszieiieHus1 cMecei.

6. | IIpaktuueckas pabora Ne 2. 1 0 1 [TpakTrueckas paboT
«Pa3zgenenune cmeceri. OuncTKa
3arps3HEHHON TTOBapEHHOM
COJINY.

7. | Atombl u Monekyibl. [IpocTeie 1 0 0 CaMool1IeHKa ¢
U CJIOJKHEBIE BellecTBa. ATOMHO- HCI0Ib30BaHUEM
MOJIEKYJISIPHOE YYEHUE. «OILIEHOYHOT0 JTUCTa

8. | XuMnueckue »iaeMeHThI. 3HAKH 1 0 0 XUMHYECKUI
(CUMBOJIBI) XHMHUYECKUX JIUKTAHT
DJIEMEHTOB.

9. | 3axkoH MOCTOSIHCTBA COCTaBa 1 0 0 CamMoolIeHKa C

BellecTB. XUMHUUYECKas

HCIIOJIb30BAHHEM




¢dbopmyna. BaleHTHOCTh aTOMOB
XUMHUYCCKUX DJICMCHTOB.

«OLEeHOYHOTO JIHUCTAY»

10. | CocraBneHue XUMHUYIECKUX CamoolieHka ¢
(hopMyIT IO BAJICHTHOCTH. MCIIO0JIb30BaHUEM
Haxosxienue BaJieHTHOCTH «O1I€HOYHOTO JIUCTa
XUMUYECKUX DJIEMEHTOB T10
dbopmyie.

11. | OTHOCHUTENIbHAS aTOMHASI [TncbMEHHBIN KOHTPOJIb
Macca. OTHOCUTETbHAS
MOJIEKYJIsipHast macca. Pemenue
3a/1a4 Ha BHIYUCIICHHE
OTHOCHUTEIILHON MOJIEKYIISIPHOU
MacChl BEIIECTB.

12. | MaccoBas 10151 XUMHUYECKOTO Camoo1eHka ¢
dJIEeMEHTa B COCTMHCHUH. HCIIOJIh30BaHUEM

«O1EHOYHOTO JIMCTa»

13. | Pemenue 3amaq Ha BEIYNCIICHUE [T1cbMeHHBIN KOHTPOJIb
MAacCCOBOM JIOJIH XUMHUYECKOTO
aneMeHTa o gopmyie
COETMHEHHUSI.

14. | ®dusnyeckre 1 XUMUUYECKHE YcTHBI# onpoc
SBJICHUSA. XUMHUYECKas
peaxuusi.

15. | IIpu3Haku U yciaoBus CamoolieHKa ¢
MPOTEKAHUS XUMHUYECKUX HCII0JIb30BAHHEM
peaKui. «O1EHOYHOr 0 JIUCTa

16. | 3akoH coXpaHEHUSI MacChl YcTHbIN onpoc
Bemiects. M.B. JJomoHOCOB —

YUYEHBIN-OHUUKIOTIEUCT.
17. | Xumuueckue ypaBHEHHUS. CamoorieHKa ¢
HCIOJIb30BAHUEM
«O11€HOYHOTO JTUCTa
18. | Tumbl XUMHYECKHX peaKIHii CamoorieHKa ¢

(coenuHeHus, pa3IoKeHUs,
3aMeIIeHus, OOMeHa).

HCIIOJIb30BAHHEM
((OI_ICHO‘{HOFO JucTa»




19.

O00011IeHNE B CHCTEMAaTH3aLMU
3HAHUH II0 TEME
«IIepBoHauaabHbIE
XUMHUYCCKUEC MOHITHUS.

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

20.

KonTponsnas padora Nel no
teMme «llepBoHayasibHbIE
XUMHUYECKUE TTOHITUSD.

KonTpoabhas padora

21.

Bo3agyx — cmech razos. Cocras
BO3/yXa. 3arpsi3HEHHUE BO3/yXa,
CIOCOOBI €ro

NPEAOTBPALLCHUSA.

VYerHbIi onpoc

22.

TenoBoit 3¢ ekt xumMuueckoin
peaxiuu, IoHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX
peakuuax. Tormmmso.

VYerHbIM onpoc

23.

Kucnopon — xumuueckuit
AJIEMEHT ¥ TIPOCTOE BEIIECTRBO.
O30H. Haxoxaenue kuciopoaa
B mpupojie, Gu3sndeckue u
XUMHUYECKHE CBOMCTBA.

CaMoo11eHKa C
HCII0JIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

24,

CriocoObI moTy4eHust
KHCJIOPOJa B JIa00OpaTOpUu
MPOMBIIICHHOCTH.
[TpumeHneHue KuciIopoaa.
[onsiTne 06 oxcumax.

[T1cbMeHHBIN KOHTPOJIb

25.

[TpakTrueckas padota Ne 3.
«[lonydyenue u cobupanue
KHCIJIOPO/1a, U3YYEHHUE €r0
CBOMCTBY.

[TpakTrueckas paboTa

26.

Bogopoa — xumuueckuit
3JIEMEHT U IPOCTOE BEUIECTBO.
Haxoxnenue B npupone,
COCcOOBI OTY4EHHUS.

[TpakTuueckas paboTa

217.

duznyecKrue U XUuMHUECKHUE
CBOﬁCTBa, MMPUMCHCHUC
BOJOpOAA.

CamMoo1ieHKa C
HUCII0JIb30BaHUEM
«O1IEHOYHOTO JIUCTA»

28.

[IpakTtuyeckas padora Ne 4.

[TpakTuyeckas pabora




«Ilonyuyenue u cobupanue
BOJIOPO/Ia, U3yYEHHUE €r0
CBOMCTBY.

29. | IloHATHE O KHCIIOTAX U COJISIX. VYerHbiit onpoc

30. | Ypox 0600mmeHus u CamoorieHka ¢
CUCTEMaTH3aIlu1 3HAHUM MCIIO0JIb30BaHUEM

«O1I€HOYHOTO JIHCTa

31. | KontponsHas padota Ne2 o KonTpomsnas padora
teme: "BaxHeitmme
COCIMHEHUST HEOPTAaHUYECKUX
BEIIECTB: KUCIOPO, BoI0po”

32. | KonmyectBo BemecTBa. MoJTb. YcTHBII oTIpoc
Momnspnas macca.

33. | 3akoH ABoraapo. MoJSIpHBIA Camoo1ieHka ¢
00BEM razoB. HCIIOJIh30BaHUEM

«O1LIEHOYHOT O JTUCTa

34. | Pemenue 3amay Ha CaMOO1IeHKa ¢
B3aMMOCBS3b KOJINYECTBA HCII0JIb30BAHNEM
BEIECTBA, 00bEMa U MacChl «O1IeHOYHOTO JICTa»
ra3oB. Pacuérsl o
XUMHYECKUM YPAaBHEHUSM.

35. | PacuéTel mo XuMUYECKUM [T1cbMeHHBIN KOHTPOJIb
ypaBHeHusaM. [Ipumenenue
3aKOoHa ABOTAJIPO.

36. | ®usnueckue cBOKMCTBA BOJbI. VYcrHbli onpoc
XUMHUYECKHE CBOKWCTBA BOJIBI.

OcHoBanus. KpyroBopoT Boibl
B MIPUPOJIE.

37. | Boga kak pacTBOpHUTEIb. CamoorieHKa ¢
PactBopsl. HacellieHHbIE 1 HCIOJIb30BAHUEM
HEHACBIIIEHHBIE PACTBOPBI. «O11€HOYHOTO JTUCTa
Ponb pactBOpoB B nipupoje u B
KU3HU YeJIOBEKa

38. | MaccoBas 10 BEIECTBA B [IrnceMeHHBIN KOHTPOJIb

pacTBOpC. Brrunciaenus ¢
HCIIOJIb30BAHHUEM ITOHATHA




«MaccoBad a0Ji1 BEICCTBA B

pacTBOpe».

39. | [Ipaktuyeckas padora Ne 5 [TpakTuyeckas pabora
«IIpuroroBneHue pacTBOpPOB ¢
ONpeAeIEHHON
KOHUEHTPALHEI.

40. | O6o0IIeHre U cHCTeMaTH3aIus CaMoorieHKa C
3HAHHI TI0 TeMaM: HCII0JIb30BaHUEM
"KonuuecTBeHHBIE OTHOIICHUS «OI1IEHOYHOTO JICTa
o xumuu. Bona. PactBopsr”

41. | KontponbHas padota Ne3 1o KonTpomnsnas padora
temam: "KonmuecTBeHHbBIE
OTHOIIIEHUS 0 XUMHH. Bona.

PactBopsr"

42. | Knaccuduranus VYceTHbI onpoc
HEOPraHMYECKHUX COCTMHCHHIA.

43. | Okcumpl: cocTas, IIncbMeHHBIN KOHTPOJIb
Kiaccudukanus,

HoMmeHKarypa. [lonyuenue u
XUMUYECKHE CBOMCTBA
OKCHJIOB

44, | OcnoBanus. Knaccudukamms CaMOO1IeHKa ¢
OCHOBaHUU: MEIOYU U HCII0JIb30BaHNEM
HEPacTBOPUMbIE OCHOBAHUSI. «O1IeHOYHOTO JICTa»
Howmenkiatypa ocHoBaHMiA.

45. | OcHoBaHus: (hU3HMYECKUE U TectupoBanue
XMUMHYECKUE CBOICTBA,

CHOCOOBI MOTYYCHHUS

46. | Kucnotsl: cocras, CaMool1IeHKa ¢
KIlaccuguKanus, HCI0JIb30BaHNEM
HOMEHKJIaTypa, GU3nYecKue «O1IEHOYHOTO JICTa»
CBOMCTBA

47. | Kucnotel: XuMU4ecKkue CamoolieHka ¢
CBOMCTBa, CIOCOOBI IOTYyYCHHS. HCII0JIb30BaHNEM
Psn akTuBHOCTH MeTaIOB «O1IeHOYHOTO JIHCTa»

48. | Conu (cpennue): [IucbMeHHBIN KOHTPOJIb

HOMCHKIJIATypa, CIIOCOOBI
IOoJIy4YCHHA, B3aHUMOJCHCTBHE




COJIeH ¢ MeTaIaMu,
KHCJIOTaMH, II€J1049aMi U
COoJIAMHU

49,

FGHCTI/I‘-IGCKail CB3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI.

CaMOoO1IeHKa C
UCIIOJIL30BAaHUEM
«OLEHOYHOTO JINCTa»

50.

[Ipaktuyeckas padora Ne 6.
PCHICHI/IG BKCHCpI/IMeHTaHI)HI)IX
3a7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHHMUECKUX
COCIUHCHHID

[TpakTueckas padota

51.

Brrunciienus no ypaBHEHUSIM
XUMHUYECKON peaKiuu

[TrcbMeHHBIN KOHTPOJIb

52.

Ypoxk 06006mIeHHs 1
CHCTEMAaTHU3alHs IT0 TEME:
"Baxueiimme npeacTaBUTENN
HEOpraHWYeCKUX BEUiecTB"

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

53.

Kontponbras padota Ne4 o
TeMe "Baxkneimme
MPEACTaBUTEHN
HEOpraHWYeCKUX BEUeCTB"

KontponbHas padota

54,

[lepBbie MONBITKH
KJIaCCU(UKAUU XUMUYECKUX
aneMeHToB. [loHsiTHE O Tpymax
CXOJIHBIX AJIEMEHTOB.
DneMeHTbI, KOTOpbIe 00pa3yIoT
am(boTepHbIE OKCUIBI U
TUAPOKCUBIL.

VYcrHblit onpoc

55.

Ilepnoanueckuil 3ak0H U
[Tepuonnueckas cucrema
XHMHUYECKUX 3JIeMeHTOB J[.1.
Menneneesa. [lepuosl,
TPYIIIbL, IIOACPYIIIHL.
DuU3NYECKUN CMBICT HOMEPOB
MEPUO/1a UTPYIIIIBI

YcTHBI onpoc

56.

Crpoenue atomoB. CoctaB
aTOMHBIX si7iep. M30Tomsl.
ONEKTPOHBI.

CamMooI1ieHKa ¢
HUCII0JIb30BAaHUEM
«O1IEHOYHOTO JIUCTA»




S7.

CrpoeHue JIeKTPOHHBIX
000J10YeK aTOMOB TIepBhIX 20
XMUMHMUYECKUX JIEMEHTOB
MEPUOINYECKON CUCTEMBI

. N. MenneneeBa

VYerHbIM onpoc

58. | XapakTepucTiKa XUMHUECKOTO CamoorieHka ¢
3JIEMEHTA IO €r0 MOJIOKEHUIO B HCII0JIb30BAHUEM
[Tepnoanueckoii cucreme [1. 1. «OLEHOYHOTO0 JIUCTa
Menneneesa.

59. | 3aKOHOMEPHOCTH U3MEHEHHUSI CamoorieHka ¢
paanyca aTOMOB XUMHUYECKUX HCII0JIb30BAHUEM
3JIEMEHTOB, METAJUIMYECKUX U «OLEHOYHOTO JIUCTa
HEMETANINYECKUX CBOICTB 1O
rpymmnaM " Mepruoiam.

60. | 3nauennue Ilepuomuaeckoro YcTHEI onpoc
3akoHa u [lepuoanyeckoii
CUCTEMBI XUMHUYECKUX
AIIEMEHTOB JJIsl Pa3BUTHUS HAYKU
u npaktuku. /1. 1. Menneneen
— YUY€HBIN ¥ TpaKIaHHH.

61. | XumMnueckas CBS3b. CaMOO1IeHKa ¢
KoBanenTHas (mosspHast u HCI0JIb30BAHNEM
HEMOJIIpHAasi) CBS3b. «O1IeHOYHOTO JICTa»
DNEeKTPOOTPULIATEIBHOCTD
XUMHYECKUX DJIEMEHTOB.

62. | MoHHas XxuMU4ecKass CBSI3b. [T1cbMeHHBIN KOHTPOJIb

63. | CTreneHb OKUCTICHHUS. YcTHBI onpoc

64. | OKUCIUTENBLHO- CaMool1IeHKa ¢
BOCCTaHOBUTEJIbHBIC PEAKITHH. HCI0JIb30BaHNEM

«OLEHOYHOT0 JIUCTa»

65. | [Ipomeccol OKUCIIEHUS U CaMoOo1IeHKa ¢
BoccTaHOBNEHUS. OKUCIUTENH UCTOJIb30BaHUEM
Y BOCCTAaHOBHUTEIH. «O1IeHOYHOTO JIHCTa»

66. | CocraBneHue ypaBHEHUI IIrncbMEHHBIN KOHTPOJIb

OKHCIIUTCIBHO-




BOCCTaHOBHUTCIIBbHBIX peaKLII/Iﬁ n
CXEM 3JIEKTPOHHOTO OanaHca.

67. | Ypox 00600mmeHus u CamoorieHka ¢
CHCTEMaTH3alluy 3HAHUH. UCTIOJIb30BaHUEM
«OLEHOYHOTO0 JIUCTa
68. | [IpomexxyrouHasi aTTecTanus 3a KonTponbHas padora

Kypc XUMHH 8 Kjacca.




IHOYPOYHOE
IINTAHUPOBAHUE

XUMUA

(HauMEHOBaHUE Y4eOHOM M CIUITINHbI)

9

(kmacc)

[1nannpoBaHue COCTABIEHO HA OCHOBE paboyeil mporpaMmel

0 XUMHH 8-9 Ki1acChl

B cootBercTBUN ¢ PI'OC 0CHOBHOTO 06HI€1"0 O6D2130B3HI/I$I

( @I'OC HayanbHOro0, OCHOBHOT'O, CPEIHEr0 00IIEro 00pa3oBaHus )

YMK: I'abpuensu O.C. Xumus 8 knacc. YueOHUK 11 00111€00pa3oBaTeIbHBIX
opranuzanuit/ O. C. I'abpuensa, U.I'. Octpoymos, C.A. CnagkoB — M.: [Ipocsemenune, 2019r.

(yxazaTp aBTOpa, H3/1aTEIBCTBO, TOJ] U3/IaHU)

KonnuecTBo wacos Bcero: 68  , B Heaenmo 2

VYuurens: BoponoBa Hatanss Hukonaesna



KonunuecTBo yacos
No
/i BCEI' | KOHTp | IPaKT
Tema ypoxka 0 oJIbHBI | m4yeck |/lara mnaH.| Bunael, opmbl KOHTpoIIS
e ue W3yYCHUS
pabor | pabot
BI BI
68 4 7

1. | Ileproauueckuii 3aKoH. 1 0 0 CamoorieHka ¢
[Tepromnueckas cucrema HCII0JIb30BaHUEM
XHUMHYECKUX 3JICMCHTOB «OIEHOYHOTO JINCTaY
J1. 1. Menneneena.

CrpoeHne aToMOB.

2. | 3aKOHOMEPHOCTH B 1 0 0 CamoorieHka ¢
W3MEHEHUHU CBOICTB HCI0JIb30BAHNEM
XUMHYECKUX 3JIEMEHTOB «OLEHOYHOTO JIUCTa
MEPBBIX TPEX MEPUOJIOB,

KaJusl, KaabIUs U UX
COEIMHEHUI B COOTBETCTBUU
C TMOJIOKEHUEM B
MEPUOIUUYECKON CUCTEME U
CTPOEHUEM aTOMOB.

3. | Knaccudukamnus u 1 0 0 CamoolieHKa ¢
HOMEHKJIaTypa HCII0JIb30BaHNEM
HEOPraHMYECKUX BEIIECTB. «O1IeHOYHOTO JICTa»

4. | Xumudeckue cBolicTBa 1 0 0 CaMool1IeHKa ¢
BEIIECTB, OTHOCSIIUXCS K HCII0JIb30BaHNEM
pa3IUYHBIM KJaccaM «O1IeHOYHOTO JIHCTa»
HEOPraHNYECKUX
CO€OUHEHMH, UX
TeHeTHYeCKas CBA3b

5. | Ctpoenue BemecTBa: BUIbl | 1 0 0 ITuceMeHHBIN KOHTPOJIb
XUMHUUYECKOH CBS3U. THUIBI
KPUCTAIITMYECKUX PEIIETOK,




3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH

Krnaccudukarus
XUMHUYECKUX PEAKIUH 110
Pa3IMYHbIM PU3HAKAM.
DK30- U SHIOTEPMUYECKUE
peaxkuuu, TEpMOXUMUYECKUE
YpaBHEHHUS.

VYerHbIi onpoc

[TonsiTue o ckopocTn
XUMHUYECKON PEaKLHH.
[ToHATHE O TOMOTEHHBIX U
TeTEPOrE€HHBIX PEAKIHSIX.
@DaKTOpbI, BIUSIIONINE HA
CKOPOCTh XUMHUYECKON
peakuuu.

CaMOOI1IeHKa C
HCII0JIb30BaHHEM
«OLIEeHOYHOT 0 JTHUCTAY
JlaGopaTopHbIii OTIBIT

OO6patumbie U HEOOpAaTUMBIC
XUMHUYECKUE PEAKIUM.
XHUMHUYECKOE PaBHOBECHE.
@DakTOpbl, BIUSIIONINE HA
CMEIlIEHUE XUMHUYECKOTO
paBHOBECHS.

CamMoo11eHKa C
HCII0JIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

OKHCIIUTEIIFHO-
BOCCTaHOBHUTEILHEIE
peaKIyu, JIEKTPOHHBIH
0anaHC OKHMCIUTEIbHO-
BOCCTaHOBHUTEILHOM
peaKIuu.

CaMoo1ieHKa C
HCIIOJIb30BaHUEM
«O11€HOYHOI'0 JINCTaY

10.

CocraBiieHue ypaBHEHUI
OKHUCJIUTEIIBHO-
BOCCTaHOBHUTEJIBHBIX
peaxkuuii ¢ UCI0Ib30BaHUEM
METO/1a MIEKTPOHHOTO
OanaHca.

[TuceMeHHBIM KOHTPOIb

11.

Teopus 2IEKTPOTUTUYECKON
JUCCOIMAIIMU. DIEKTPOJIUTHI
1 HEdNeKTpoJiuThl. KaTnoHsl,

YeTHBIN 01IPOC;
JlaGopaTOopHBIil OTBIT




aHUOHBI. MeXxaHu3M
JHUCCOITUAIINH BEIIECTB C
pa3IM4YHBIMU BUJIAMH
XUMHYECKOM CBSI3H.

12. | Peakuuu HOHHOTO OOMEHa, CaMOOI1IeHKA ¢
YCIIOBUS UX MPOTCKAHMSL. UCTIOJIb30BaHUEM
Nonnsle ypaBHEHUS «OIEHOYHOTO JINCTaY
peaKuum. JlaGopaTopHbIii OTIBIT

13. | Xumudeckue cBOMCTBA CamoorieHka ¢
KHCJIOT B CBETE UCTIOJIb30BaHUEM
IpeICTaBIeHUN 00 «OLEHOYHOTO JINCTa
ANEKTPOJIUTHYECKOU JlaBGopaTopHbIil ONBIT
JIACCOTIHAITIH.

14. | Xumuyeckue CBOWCTBa CamooneHka ¢
OCHOBAHHWH B CBETE UCTIOJIb30BaHUEM
MpeACTaBICHUI 00 «OLIEHOYHOTO JIUCTa»
AIEKTPOJIUTUYECKON JlaGopaTopHbIii OTIBIT
JMCCOLIMAINU.

15. | Xumuyeckue CBOMCTBa [TucbMEHHBIN KOHTPOJTH
COJIEH B CBETE
MpeJICTaBICHUI 00
AIIEKTPOJIUTUYECKOM
nuccouuanuu. [lonsitue o
TUJIPOJIU3E COJICH.

16. | KauecTBeHHBIE peaKIuy Ha JlaGopaTopHbIi OTIBIT
KaTUOHBI U aHHOHBI.

17. | IlpakTrueckas padota Nel. [TpakTuueckas pabora
Pemenue
AKCMEPUMEHTATbHBIX 3a7a4
1o TemMe
"DneKkTpoauTHIECKas
quccoranus”

18. | Ypok 0606muienns u CamoorieHKa ¢

CHCTeMaTHU3aluM 3HaHUH 10

HCIIOJIb30BAHHEM




TeMe: BeliectBo u
XUMUYECKasl peaKiusl.

«OLEeHOYHOTO JIHUCTAY»

19.

KoHnTposbHas padora no
TeMe: BeniecTBo u
XUMUYECKask PeaKIusl.

KonTpomabhas padbora

20.

OO11as XxapakTepucTUKa
rajioreHoB. CTpoeHue u
(bu3uvecKue CBOMCTBA
MIPOCTHIX BEIIECTB —
raJIOTE€HOB.

VYerHbIM onpoc

21.

XnopoBogopoa. CosnsHast
KHCIIOTa, XUMHYECKHE
CBONCTBA, ITOJIyYECHHE,
npuMeHeHne. KauectBeHHas
peaxius Ha XJIOPUA-UOHBI.

CaMOOI1IeHKa ¢
UCIIOIb30BAaHUEM
«OLEHOYHOTO JIUCTa»

22.

dusnonornyeckoe NeUCcTBUE
XJIOpa ¥ XJIOPOBOAOPOIa HA
OpraHW3M YeJIOBEeKa.
Baxueiime Xa0puabl U UX
HaxO0KJICHHE B MPUPO/IE.

TectupoBanue

23.

[TpakTruueckas pabota No2.
[Tonydyenue consiHon
KHUCIIOTBI, U3yYeHUE €&
CBOWCTB.

[TpakTuueckas pabota

24,

OO1as xapakTepuCcTUKa
251eMeHTOB VIA-rpynmst.
OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE
CTEIIEHU OKUCIICHUS.

YcTHBI onpoc

25.

Crtpoenue u cBoiicTBa
MPOCTHIX BEIIECTB —
KHCTIOPO/Ia U CEpHI.
AnnoTtponHslie
MOAU(PHUKAITIH.

YcTHBIN onpoc




26.

CepoBoa0po1, CTpOCHHUE,
(buznyuecKre U XUMUICCKHE
cBoiicTBa. OKCHJIBI CEPBI KaK
MIPECTaBUTENN KUCIOTHBIX
OKCH/IOB.

CaMoo1IeHKa ¢
UCIIOJIBL30BAaHUEM
«OLEeHOYHOTO JIHUCTAY»

27.

Cepnas KHUCIIOTA,
¢bu3nvecKkre 1 XUMHUECKUE
cBoiictBa. Coam cepHOi
KHCJIOTBI, KA4eCTBEHHAS
peaxuus Ha cynb(ar-HoH.
[Ipumenenue cepHoit
KHCJIOTBIL.

VYerHbIi onpoc

28.

[IpombInieHHbIH cIOCO00

IMOJIYYCHHA cepHoﬁ KHUCJIIOTHI.

Pemrenue 3agau Ha
HaX0KJICHUE MacCOBOM O
BBIX0/1a IIPOAYKTa PEAKINU

CaMoo11eHKa C
UCIIOIb30BAaHUEM
«OLIEHOYHOTO JIUCTa»

29.

Haxoxnenue cepol u e
COEIMHEHUH B IPUPOE.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY)KarolEen Cpeibl
COCTMHCHUSIMU CEPBI
(KUCTIOTHBIC JIOK/IH,
3arpsi3HEHUE BO3IyXa U
BOJIOEMOB)

[T1cbMeHHBIN KOHTPOJIb

30.

OO1as xapakTepuCcTUKa
3JIEMEHTOB V A-TpyIbl.
A3oT, pactipocTpaHeHHe B
npupoe, Guzndeckue u
XUMHUYECKHE CBOWCTBA.
Kpyrosopot a3ora B

MIPUPO/IE.

CaMool1IeHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOTO JIUCTAa»

31.

AmMuak, ero husnyeckue u
XUMHWYECKUE CBOMCTBA,
MOJy4eHUE U IPUMEHEHUE.
Coau aMMOHMS.

YcTHBIN onpoc




32.

[Ipaktuyeckas padora Ne3.
[Tomyuenne ammuaka,
HW3yYECHHUE €r0 CBOMCTB.

[TpakTueckas padota

33.

A3oTHag KHCJoTa, €
(buzHUecCKre U XUMUICCKHEC
cBorictBa. Hurpartsr.

CaMoOoO1IeHKa ¢
UCIIOJIL30BAaHUEM
«O1EHOYHOTO JINCTa»

34.

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
MUHEPaAJIbHBIX YIOOpEHUH.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarOLIEn CpeJIbl
COEJIMHEHUSIMH a30Ta.

CaMOoO1IeHKa ¢
HUCIOJIb30BAHUEM
«O11eHOYHOr0 JIHUCTa)

35.

®dochop, amoTponHbIE
Moupukauu docdopa,
CbI/ISI/I'—IeCKI/Ie U XUMHUYCCKHUEC
CBOWCTBA.

VYerHbIl onpoc

36.

Oxkcun pochopa(V) u
dbochopnas kucinora,
bu3nvecKre 1 XUMHUECKUE
CBOWCTBA, MOJTyYCHHUE.
Hcnonws3oBanue docdaTtoB B
Ka4eCTBE MUHEPATbHBIX
yA0OpEeHMIA.

[TrcbMeHHBIN KOHTPOJIb

37.

VYriepo, auIoTpOIHbIS
Mo (KA,
pacrnpocTpaHeHue B
npupoje, Gu3nIecKue u
XHMHYECKHE CBOMCTBA.
AncopOuus.

YcTHBI onpoc

38.

Oxcuppl yriaepoaa, ux
¢bu3nyeckrue 1 XUMHUYECKUE
CBOJCTBa, MOJIyYEHUE U
npumeHenue. [IpakTuueckas
pabota Ne4. TTosryuenue
YTJIEKUCIIOTO Tasa.
KauecTBeHHas peakuus Ha

0.5

[TpakTuyeckas pabora




KapOOHAT-UOH.

39. | YroapHas kuciaoTa u eé CaMooIIeHKa C
COJIM, X (PU3HUYECKUE U HCII0JIb30BaHHEM
XUMHUYECKUE CBOICTBA, «O11eHOYHOTO JIUCTAY
MOJTy4eHUE U TIPUMEHEHHUE.

KauecTBenHas peakuus Ha
KapOOHAT-MOHBI.

40. | [lepBoHaYaNbHBIEC TIOHSTHS CamoorieHka ¢
00 OpraHMYECKUX BEIIECTBAX HCII0JIb30BaHHEM
KakK 0 COE€IMHEHHUIX «O11eHOYHOT0 JINCTAY
yriepoja. X cocraB u
XHUMHYECKOE CTPOCHHE.

41. | [lonsaTre o OMOJIOTUIECKU YcTHbIN onpoc
BRKHBIX BEIIECTBAX: JKHPaX,

Oenkax, yriaeBojax — M X
POJIN B )KM3HU YEIIOBEKA.

42. | KpeMHuuii, ero pu3nyecKue u CaMOOIIeHKA C
XUMHYECKHE CBOMCTBA, HCIIOJIb30BAHHEM
MOJTyYeHUE U IPUMEHEHHE. «O1IEHOYHOTO JIUCTaY
CoennHeHusI KpEMHHUS B
npupoje.Baxxueimue
CTPOUTEIIbHBIE MaTEPHAIIBI:

KepaMHKa, CTEKJIO0, [IEMEHT,
0eTOH, JKene300eToH.

43. | O6mwme npeacTaBieHus 00 CaMool1IeHKa ¢
okcuge kpeMuusi(1V) u HCIIOJIb30BAHHEM
KPEMHHEBOU KHUCIIOTE. «O1EHOYHOI0 JINCTaY
Cunmkartsl, BX
UCIOJIb30BaHUE B OBITY,

MEIHIIUHE,
MPOMBIIITIEHHOCTH.
44. | TIpaktuyeckas padota Ne 5. [TpakTrueckas paboTa

Pemenue
AKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BakHennne
HeMeTaJlJIbl U UX
COCJIMHEHMUSI»




45. | Ypox 0600mmeHus u CamoorieHka ¢
cHCTEeMaTH3aluy 3HAaHUU TI0 UCTIOJIb30BaHUEM
teme: Hemeramibl n ux «OUEHOYHOTO JIUCTa»
COCIMHEHUSI.

46. | KontponsHas pabora 1o KonTpomnbhas padora
teme: Hemerannsl u ux
COCIIMHEHUSI.

47. | OOmmast XapaKTepuCTHKA CamoorieHka ¢
XUMUYECKHUX JIEMEHTOB — UCTIOJIb30BaHUEM
METaJUIOB Ha OCHOBAaHHHU UX «O1EeHOYHOTO JIUCTa»
TIOJIOKEHHS B
MIEPUOANYECKON CHCTEME
XAMUYECKUX JIEMEHTOB
. Y. MenneneeBa u
cTpoeHus atoMoB. CTpoeHue
METaJUIOB.

48. | DNEKTPOXUMHUYCCKUN PST YcTHBI# onpoc
HanpsH>KEHU METaJIOB.

Ouznyeckue U XUMHUYECKHe
CBOMCTBA METAJIJIOB.

49. | O6mwme crnocoObI MOTYICHUS CaMOO1IeHKa ¢
MetaiuioB. [lonsitue o HCII0JIb30BaHHEM
KOPpPO3UU METAIJIOB U «O1IeHOYHOTO JICTa»
OCHOBHBIE CIIOCOOBI 3aLUTHI
OT KOPPO3UHU.

50. | ConaBsl (cTaib, YyryH, [TuceMeHHBIH KOHTPOJIb
JTIOPATFOMUHUM, OPOH3a) U
WX MPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

51. | IlenoyHbIEe METAILTBI. CamoolieHka ¢
Haxosxnenue B npupoe. UCITOJIb30BaHUEM
dusnuecKkue U XuMHU4eCKre «OLEHOYHOT0 JIUCTa»
CBOIicTBa (Ha MpUMepe
HaTpHsI U Kalus).

52. | OKcHbl ¥ TUAPOKCHUIBI [TucbMeHHBIH KOHTPOJIb

HaTpusA U KaJlus.




[IpumeHeHne menoYHbIX
METAJIOB U UX COCTMHEHUN.

53. | Lllenouno3emenbHBIE 0 CaMoorieHKa C
MeTtayuiel. Haxoxaenue B HCII0JIb30BaHUEM
npupoae. Pu3ndecKue u «OIEHOYHOTO JINCTaY
XUMHUUYECKUE CBOMCTBA
MarHus 1 KaJbIus.

54. | BaxxHeume coeTMHCHUS 0 CaMoorieHKa C
KaJbIUst (OKCHI, TUIPOKCHI, HCII0JIb30BaHUEM
COJIN). «OI1IEHOYHOTO JICTa

55. | XK€cTrocTh BOIBI U CITOCOOBI 0.5 CamoorieHka ¢
€€ yCTpaHEHHS. HCTIOJIb30BAHUEM
[IpaxTrueckas padota Ne6. «OLIEHOYHOTO JTUCTa
JKECTKOCTH BOJIBI M METOTBI
€€ yCTpaHEHHUS

56. | Beruncinenus mo 0 CaMOOI1IeHKa ¢
YpaBHEHUSAM XUMHYECKHUX HCI0JIb30BaHNEM
peaKkuuii, €Clii OJIUH U3 «OLIEHOYHOTO JIUCTa»
peareHToB J1aH B BUJIE
BOJTHOTO pacTBopa ¢
U3BECTHOM MacCOBOHU JOJIEH.

57. | Amromunuid. [lonoxxenue B 0 [IpakTruueckas pabota
MEPUOIUIECKON CUCTEME
XUMHYECKUX JIEMEHTOB
. . Menneneea, cTpoeHUE
atoma. Haxoxnenue B
npupojae. Puzndeckue u
XMMHYECKHE CBOMCTBA.

58. | AMdoTepHBbIe cBOICTBA 0 CamoorieHKa ¢
OKCHJIa U THJIPOKCHUIA HCII0JIb30BaHNEM
ATFOMUHHUSL. «O1IeHOYHOTO JIHCTa»

59. | XKeneso. [lonoxxenue B 0 TectupoBanue

IIEPUOANYECKON CUCTEME
XMUMHMUYECKUX JIEMEHTOB




J1. . Menneneesa, ctpoeHue
aroma. Haxoxaenue B
npupone. Puzndeckue u
XUMHYECKHE CBOMCTBA.

60.

OKCI/I[[I)I, THAPOKCHUABI U
cou xxene3a(ll) u
xeneza(Ill).

[TncbMEHHBIN KOHTPOJIb

61.

[IpakTrueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o teMe «BaxkHenmnne
METAaJIJIbl ¥ KX COCOUHECHUS)

[TpakTrueckas pabota

62.

[IpakTueckas pabora Ne 8.
Pacno3naBanue
HeOpFaHI/I‘—IeCKI/IX BCIIIECTB C
IIOMOIIIBIO KAYCCTBCHHBIX
peaKuuii Ha UOHBI.

[TpakTnueckas pabota

63.

Pemrenue 3agau Ha
BBIYUCIICHUS TI0 YPaBHEHUSM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COJICPKUT
MIPUMECH; MacCOBOM JIOJIN
BBIXO0/1a ITPOJIYKTA PEAKIIUN

CaMoo11eHKa C
HCII0JIb30BaHUEM
«OLIEHOYHOTO JIUCTa»

64.

Ypok 06001IeHHS 1
CHUCTEMATH3AIMH 3HAHUH 110
Teme: MeTajluibl U UX
COEMHEHMS.

CaMool1IeHKa ¢
HCIIOJIb30BaHUEM
«OLIEHOYHOTO JIUCTAa

65.

KonTtponsHas pabota no
Teme: MeTasuibl 1 Ux
COCIMHEHMUS.

KonTtponsHas pabota

66.

Bemectsa u marepuaisl B
MOBCEIHEBHOM KM3HHU
yeaoBeKa. XUMUSI U
310poBbe. besonacHoe
HUCIOJIb30BaHHUE BEIIECTB U

YcTHBIN onpoc




XUMHUUYECKUX PEAKLIUH B
ObITY.

67.

OCHOBBI PKOJIOTUYECKOU
IPAMOTHOCTU. XUMHUYECKOE
3arpsI3HEHUE OKPYXKaroLen
cpeasl. Posib xumuu B
PELIEHUH SKOJIOTUYECKUX
npobiem.

VYerHbI onpoc

68.

Htorosag arrecramnus 1o
XMMUH 32 KypC OCHOBHOM
IIKOJIBI

KonTponshas padora
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