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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1Mo XMMUU Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEernojaBaHus y4eOHOro mpeamera
«Xumusn» B 00pazoBaTenbHbIX oprannzanusix Poccuiickoit deneparmu.

[Tporpamma o Xxumuu AaET NpeICTaBlIEHUE O LENsAX, o0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pasBUTH OOYYalOIIUXCA CPEACTBAMH y4eOHOTO NpEIMETa, yCTAaHABIMBAaeT 00s3aTeNnbHOE
IIPEIMETHOE  COAEpIKAHME, IPENyCMATPUBAET  pPACHpENEICHHE €ro Mo KilaccaM W
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IpOrpamMMbl 110 XUMHH, OIPEAEISAET KOJINYECTBEHHbBIE
Y KQUECTBEHHBIC XapPAKTEPUCTUKHU COACPKAHNSL, PEKOMEHIYEMYIO ITOCIEA0BATEIbHOCTD U3yUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YUYaIOLINXCs, ONIPEeIIieT BO3SMOXHOCTH IpeAMETa AJIs pealu3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 00m1ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHHs XUMHMU Ha
YpOBHE IIeJIell U3y4eHHUs MPEAMETa U OCHOBHBIX BUIOB y4e€OHO-II03HABATEIbHON JESITEIbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUEe XMMHUHU CIY)KUT OCHOBOHM 111 (pOpMHUPOBaHHMS MHUPOBO33PEHHUs OOYydaloLIEerocs, €ro
NPECTaBICHUN O MAaTEPUATIFHOM €MHCTBE MUPA, BKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

I/I3yquHe XUMUHU:

CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH MJii camMoOpa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o01el U (PyHKIIMOHATbHON T'PaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 0O0ydJarommxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX u
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsAJa Ha
€IMHCTBO TPHUPOABI U YEJOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalloM B (opMuUpOBaHUH
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIInXcs;

CHocOOCTBYeT (POPMHUPOBAHUIO 1IEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIMUECKOE 00pa3oBaHie 00yUYaromHuXCsl.

JlanHbIe HampaBlIeHUs] B 00y4Y€HUHM XUMUHU 00€CTIEYNBAIOTCS CIEITU(UKON COepIKAHUS YIeOHOTO
npeaMeTa, KOTOPBIN SBIsIeTCS MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMHUU Ha OTIPE/ICTIEHHOM dTare €€ pa3BUTHS.

Kpr XAMHHU Ha YpPOBHC OCHOBHOI'O 06H_[CFO 06pa3OBaHI/I}I OPHUCHTHPOBAH Ha OCBOCHUC
06y‘I2&OH.[HMHCSI CHUCTEMBI IIEPBOHAYAIIBHBIX MMOHATHH XUMHH, OCHOB HGOpFaHquCKOﬁ XUMHUU U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX MMOHATUM oprT: AHUYECKON XUMUU.



CrpykTypa copepkaHusi IpOrpaMMBbl 110 XUMUH cpOpMHUPOBaHA HA OCHOBE CHCTEMHOT'0 MOX0/1a
K €€ n3ydeHuro. ConeprkaHne CKIaAbIBAETCS U3 CHCTEMBI IOHATUH O XMMHUYECKOM JJIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUECKOW peakmuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 NPUHIIMILY IIOCIEN0BATEIBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEJICTAaBICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;
— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIIMY BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie S3HAaHUA paCcCMaATpHUBAOTCA Ha OCHOBC OMIIMPUYCCKH IIOJYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BHUBAIOTCA IMOCJICAOBATCIIBHO OT OAHOI'O YPOBHA K IPYTOMY, BBIITIOJIHAA
q)YHKI_II/II/I OOBSACHEHHS U IIPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEH MMPAaKTUYICCKOIro
MMPUMCHCHUA U ITOJTYUCHUA N3YyHaCMbIX BCIICCTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHUS O XUMUYECKOM
COCTABJISIIOIIEH HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CHCTEMHOW IPHUPOJbI, LIEHHOCTHOTO
OTHOLICHHS K HAyYHOMY 3HAHHIO U METOJIaM TI03HAHMs B HayKe. M3yueHue XuMuu npoucxoauT ¢
IPUBJICYCHUEM 3HAHMW M3 paHee M3yYEHHBIX Y4eOHbIX mpeameToB: «OKpyX aroluid Mupm,
«buonorus. 5-7 kinacce» u «Pusunka. 7 Kimacey.

[Ipy m3yyeHHM XMMHUH HPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB XHMHYECKOM HAyKHM Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESTEIbHOCTH YEJIOBEKA U KAaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HaykKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IIPU N3YYEHHUH BELECTB M XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1E€ATEeIbHOCTH, OCBOEHUH IPaBUIl OE30MaCHOTO
oOpallleHus C BeIIECTBAMU B MIOBCEIHEBHON KHU3HH.

HpI/I HU3YUCHUH XUMHHU Ha YPOBHC OCHOBHOI'O 06mero O6pa3OBaHI/I$I BaXXHOC 3HAUYCHHUC ano6peJ1H
TaKHuE€ I CJIN, KaK:

— (opmupoBaHUE HWHTEIJIEKTYadbHO pPAa3BUTONW IJHWYHOCTH, TOTOBOW K C€aMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEILbHOMY TMPUHSATHUIO PEIIEHUN, CIMOCOOHON aganTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HallpaBJICHHOCTb 06y‘IeHI/IH Ha CHUCTEMATHYCCKOC HpI/IO6H_IeHI/IC O6y‘laIOH_II/IXC$I K
CaMOCTOSITCILHOM IMO3HABaTCIILHOM JCATCIIBHOCTH, Hay4YHbIM METOJaM IIO3HAaHMH,
(I)OpMI/Ipy}OIJ_II/IM MOTHUBAIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU,

— obecrieyeHue yCIOBHUHM, CHOCOOCTBYIOUIMX TMPUOOpPETEHHIO OOydYaloIIMMHUCS  OIBITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMHeTeHHI/II\/'I), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PAa3JIMUYHBIX BUAOB JACATCIbHOCTH,

— (opMupoBanue o01IeH HYHKIMOHATFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM UYHCTIE
YMEHHI OOBSCHATH U OICHMBATH SIBJICHUS OKPYKAIOIIEr0 MHpa, WCIONb3Ysl 3HAHUS U OIBIT,



NOJIyYCHHBIE NPU U3YYEHHHM XMMUH, NMPUMEHATh MX NPHU PEIICHUH MPoOJeM B MOBCETHEBHOM
KM3HU U TPYJOBOU JCITEIBHOCTH;

— QopmupoBaHue y o00yYaromMXcs T'YMAHUCTUYECKUX OTHOIICHUW, MOHUMAHHUS LIEHHOCTU
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYIOBON NEATENILHOCTH B LEJSIX COXPAHEHHS CBOETO 370POBbS U OKPYXAlOIIeH MpUpOIHON
Cpenpbl;

— pa3BHUTHE MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO U CAMOBOCITMTAHUIO HA
OCHOBE yCBOEHUS O0IIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO
Y HaIPaBJICHHOCTH JIajbHEHIIIEro 00yYeHHUS.

OO01mee 4YKWCIIO 4YacoB, OTBEIEHHBIX JUIS HM3yYCHUS XHMMHH HAa YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanusi, coctaBisieT 136 gacos: B § kinacce — 68 yacos (2 gaca B Hesieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

8 KJIACC
IlepBoHayabHbIe XUHMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HU 4YeJIOBeKa. XMMHS B cUCTeMe Hayk. Tena v BellecTsa.
®dusnyecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BeliecTB. [[oHsATHE 0 MeTO1ax MO3HAHUS
B xumuH. YucTeie BemecTBa 1 cMecu. CrocoObl pa3aeNieHus: CMecei.

ATOMBI U MOJEKYJbl. XUMUUYECKHE 31€MEHTbl. CHUMBOJIBI XMMHUYECKUX AIEMEHTOB. [IpocTsie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

XyUMHU4YecKast (l)opMyna. BaneHTHOCTE aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocutensHas aromMHas Macca. OTHOCHTENILHAS MOJICKYJIsIpHad Macca.
MaccoBas 10J1s1 XUMHAYECKOT0 JIEMEHTA B COSIMHEHHUH.

KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3anMocBsi3b KOJIM4eCcTBa, MacChl W 4ucia
CTPYKTYPHBIX €UHUII BelecTBa. PacuéTel mo hopmynaM XUMHUYECKUX COCTUHEHUM.

duznyeckue U XUMUYECKHE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKU. 3aKOH COXpPaHEHUS
MaccChl BEIIECTB. XUMHUECKHUe ypaBHeHUs. Kinaccudukanus XuMUIeCKIX peakiuil (CoeAMHEeHUS,
pa3NoXKeHMs, 3aMeIeHuUs, 0OMEHa).

XUMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOH TOCyIO#, mpaBuiamMu pabOThl B J1abopaTopuu U TpuéMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HAOM0IeHne Pu3nUecKuX (TIJIaBICHHE BOCKA, TassHUE JIbJIa,
pacTupaHue Ccaxapa B CTYIIKEC, KUIICHUEC U KOHACHCAIUA BOJII)I) U XUMHUYCCKUX (ropeHHe CBCUH,



NPOKAJIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sSIBIEeHU, HaOIr0ieHue U
OIMCaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuna menu (II) mpu HarpeBanuu,
B3aMMOJIeiicTBHE xeme3a ¢ pacTBopoM conu Meau (II), uzyuenue cnocoboOB paszieieHust CMeCeii:
C TIOMOINBIO MarHura, (WIBTPOBAaHHE, BBINAPUBAHME, AUCTWLIANMA, Xpomarorpadus,
MPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJACHHE U ONUCAHHE PEe3yJIbTaTOB MPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJEJeH MOJIEKYI
(IIapocTep)KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmeck razoB. CoctaB Boznyxa. Kucnopoa — anemeHT u mpocTtoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B TpUpoje, (pu3uveckre W XUMHYECKHE CBOWCTBA (peakuuu Troperwus). OKCHABL
[Tpumenenue kuciaopoa. CriocoObl MOMyueHUs: KUCIOPO/ia B JIAOOPaTOPUHU U MPOMBILIUIEHHOCTH.
Kpyrosoport kucnoposa B npupozae. O30H — ammoTponHast MOAU(UKAIUS KHCIOPOa.

TemoBoit 3hdexT XuMHUYECKOW peakluH, TEPMOXMMUYECKHME YpaBHEHHs, OK30- U
SHAOTEpPMUYECKHE peakuuu. ToImauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bonopon — snemeHT u mpocTtoe BemecTBO. HaxoxkaeHne Boopoaa B mpupoje, GU3HdecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIOTy4deHusI. KUCIIOTHI U COH.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

Ousnyeckue cBoiicTBa Boabl. Boma kak pactBoputenb. PacTBopel. HacwimeHHbie u
HEHACBIIICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 110jsl BElIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HeHue MPUPOAHBIX BoA. OxpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHeHuid. Oxcuasl.  Krnaccudukamus — OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIE, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
oKkcu0B. OU3nUecKre U XUMHUECKHUE CBOMCTBA OKCUIOB. [lomydeHne oKCHIoB.

OcnoBanust. Knaccudukarus ocHOBaHUMN: MIETOYN U HEpaCcTBOPUMbIE OcCHOBaHMsI. HoMeHkaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMi. [lomyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucnor. dusmueckue W XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [Tomydenue Kucior.

Conu. Homenknarypa coneil. ®u3nueckrue U XuMudeckue cporicta coseil. [lonyuenue comneit.
I'emeTnyeckas CBA3b MCKIY KilacCaMU HEOPTaHUYCCKUX CO@)II/IHGHI/II\/'I.

XUMHYECKHH IKCIIEPUMEHT:

Ka4eCTBEHHOE OIpeesieHe COJIepKaHUsd KHUCIOpoAa B BO3JAyXe, IOJIyueHHe, coOHpaHHe,
pacro3HaBaHME€ M HM3y4y€HHE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPO/IOM U YCJIOBUS BOSHMKHOBEHMsSI M TpPEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C

o0Opa3laMyd OKCHJOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, coOHpaHue, paclo3HaBaHUE U
U3y4eHHe CBOWCTB BOjAOpojAa (ropeHue), B3aumojeictBue Bogopoaa c¢ okcuiaoMm wmenu (II)



(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), HAOMIOJeHIE 00pa3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, HMCCIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOW PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETalylaMM (HaTpUeM WU KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpA3lOB HEOPTaHMYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOJI0IeHNEe M3MEHEHMs OKpacKM HHAMKATOPOB B PACTBOpPAX KUCIOT M IIEIOYeH, H3ydeHue
B3aumoyeiicTBus okcuaa Meau (II) ¢ pactBOpoM cepHOI KMCIOTHI, KUCIOT C METANIaMH, peakLuit
HeUTpanu3anuu, nojlyueHlue HepacTBOPUMBIX OCHOBaHMM, BHITECHEHUE OJJHOI'O MeTalla JIpyrUuM
U3 pPacTBOpa COJM, PELIEHUE SKCIEPUMEHTAIBHBIX 3ajad o TeMe «Baxneilmue kiacchl
HEOPraHMYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. H.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble MOMBITKH KiIacCU(PHUKAIMM XUMHYECKUX 3JieMeHTOB. lloHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIIEJIOYHBIC U IIEIOYHO3EMETbHBIC METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCUIBIL.

Ilepnonnueckuil 3akoH. Ilepunoauyeckas cucrema xumuyeckux anemeHToB [I. M. Menneneesa.
Kopotkonepuonnas u anuHHonepuonHass ¢opmbl Ilepuonuueckoil cucTeMbl XUMHYECKHX
anemenToB 1. 1. Menneneesa. [lepuoas! u rpynnel. @U3n4ecKuii CMBICI MOPSAIKOBOIO HOMEpPA,
HOMEPOB IeproJia U IPYIIIbI IEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHTOB llepuommueckoit cucremsr J[. U.
MenaeneeBa. XapakTepucTUKa XUMHYECKOr0 3JIEMEHTA MO €ro noJjioxkeHuto B llepuoanueckoi
cucreme 1. 1. Menaeneena.

BaKOHOMepHOCTI/I HU3MCHCHUA paanyca aToOMOB XUMHYCCKUX JIJIEMCHTOB, MCTATINIMUYCCKHUX U
HEMETAJNIMYECKUX CBOMCTB MO rpymnmnaMm 1 nepuogaM.

3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cuCTeMbl XUMUYECKUX AJIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [[. . Menzenees — yd€HbBIN U TpaXkJaHUH.

Xumunueckas cBg3b. KoBajieHTHast (HOHS[pHa}I )51 HCHOJ'IHpHaH) CBA3b. BHCKTPOOTPI/IHaTCHBHOCTB
XUMHYSCKHX 3JIeMEHTOB. MIoHHAs CBS3b.

Crenenp okucieHus. OKUCIHTEILHO-BOCCTAHOBHTEIBLHBIC pCaKkmuu. HpOHGCCI)I OKHCJICHHUA U
BocCTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKHH IKCTIEPUMEHT:

n3ydeHue o0pas3IoB BEIIECTB METAUIOB M HEMETAILIOB, B3aUMOJCHCTBHE TUIPOKCHIA IUHKA C
pacTBOpaMM KHUCJIOT M IIEJIO0YEH, IPOBEICHHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHi (TOpeHre, PEaKIuK Pa3IoKEeHHs, COSTUHEHNUS ).
Me:xnpeamerHbie CBA3H

Peanuzanus MexnpeaMEeTHBIX CBSI3€M MPU M3YYEHUU XMMHH B 8 KJIacCe€ OCYLIECTBISIETCS Yepe3

HCIIOJIB30BaHHUEC KakK O6IIII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaKk H HOHSITPII)’I, SIBJISIFOIITUX CSL
CUCTCMHBIMH JJI1 OTACIIbHBIX NPECAMETOB €CTECCTBCHHO-HAYYHOT'O [IUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIA (AaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
MU3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusuKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI, PaIHOAKTUBHOCT,
MOJIEKYJIa, JICKTPUUCCKHUH 3apsil, BEIIEeCTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3,
bu3HYeCKre BEIMYUHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeurecTBo M XuMH4YeCKas peakuusi

ITepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux ieMeHTos J[. M. Menzeneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHNUHU CBOMCTB XMMUUECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJlMs, KaJbLUs U UX COCIUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CTpOGHI/IC BCIICCTBA: BUBI XHUMHYCCKOM CBS3U. THUIIBI KpUCTATNIMYCCKUX peIHéTOK, 3aBUCHUMOCTb
CBOMCTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peI_HéTKI/I Hn BUa XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYCCKUE CBOWMCTBA BEIIECCTB,
OTHOCSIIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHMYeCKUX COCAUHEHUM, TeHEeTHYecKas CBA3b
HEOPraHWYECKUX BEIECTB.

Knaccupukanus XuMHUYECKMX peakuuid IO pPa3IMYHBIM IpU3HAKaM (10 YHMCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3((DHEKTY, 0 U3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O Yy4YacTHUIO KaTaiuzaTopa). OK30- |
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHHUSI.

Ilonsatue o CKOpPOCTH XUMHYECKOU pCaKkuunu. [TousiTue 006 O6paTI/IMLIX )51 HeO6paTI/IMBIX
XUMHYCCKUX PCAKIHAX. IlonsiTHE O TOMOTCHHBEIX H TCTCPOTCHHBIX PCAKIUAX. Ilousarue o
katanuze. [loHsaTHe 0 XUMHYECKOM PaBHOBCCHHU. q)aKTOPBI, BJIMAIOIIHUEC HAa CKOPOCTb XHUMHYECKOMN
PCAKIMU U IMOJIOKCHHUE XUMHUYCCKOI'O PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKIMM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

TCOpI/IH BHCKTpOHHTHQCCKOﬁ JUCCOoLMaIu. 9J'ICI(TpOJII/ITBI 1 HCIJICKTPOJIMTEIL. KaTI/IOHBI, AHHUOHBI.
Mexaau3m Jucconuanv BC€HIECCTB C pPa3JIMUHBIMU BHUIaMU XUMHYECKON CBs3u. CTeneHb
JUcCColHranu. CunbHBIC U cl1a0ble SJICKTPOJINTHI.

Peakiun moHHOrOo OOMeEHa. YCIOBHUS TPOTEKAHUs PEaKIUi HOHHOTO OOMEHa, IOJHBIE U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE



MPEJCTaBICHU 00 SICKTPOIMTUYECKON Auccoruanui. KadecTBeHHbIE pEakIMu Ha HOHBI
[TonsiTne 0 rupoNIN3€e CONEN.

XUMHYECKHH IKCTIEPUMEHT:

03HAKOMJICHHE C MOJIEJISIMHA KPUCTAIUTNYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIIJIOB U
HeMeTaUIoB (rpadura w amMasa), CIOXKHBIX BEHIECTB (XJIOpPHAA HATPHs), HCCICIOBaHUE
3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH peakIMU OT BO3JEUCTBUSA pPAa3IMYHBIX (HAKTOPOB,
UCCJIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PAcTBOPOB BEIIECTB, IPOLECCa JUCCOLUALUU KHUCIOT,
niesiouel W cosieid (BO3MOXHO HCIIOJNB30BAHHE BHUJAEO MAaTEpUAIOB), MPOBEICHHE OIBITOB,
WUTIOCTPUPYIONINX TPHU3HAKK TPOTCKAHUS pEakinii MOHHOrO oOMeHa (oOpa3oBaHWE OCajKa,
BbIJIEJICHHE Ta3a, 00pa30BaHME BOJIbI), OMBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil (rOpeHue, peakluu paslIokKEHUsl, COCAUHEHUs), pacliO3HABAHUE
HEOPraHMYECKHUX BEIIECTB C TOMOINbIO KAueCTBEHHBIX pEakUWid Ha HMOHBI, pELICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanabl 1 UX cOeTMHEHUS

OO6mass xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENECHU
okucnenus. CtpoeHne U (HU3NYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — rajJOr€HOB. XUMUYECKUE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJACWCTBHE C MeTalllaMd, HEMETallJIaMH, IIEI0YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyuyeHue, npuMeHeHue. [leficteue
XJ0pa M XJOPOBOAOPOJAa HAa OpraHU3M 4YeloBeKa. BakHellnue XJIOpUAbI U MX HAXOXKJEHUE B
MPUpPOJE.

OO6m1as xapakTepucTrka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbIE
crenienu okucieHus. CtpoeHue u Gu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AmtoTponHbie MOAU(HUKAIIMK KUCIOPOAa U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, GU3NYECKUE U XUMUUECKHe cBoMcTBAa. OKCHUIBI CEPhI KaK MPEICTaBUTEIHN KUCIOTHBIX
okcuoB. CepHasl kuciaoTa, pU3NUYECKHE U XUMUYECKUE CBOMCTBA (00IIME Kak MpeacTaBUTENs
KJIacca KUCJOT U crenuduueckue). XMMHUUECKHE PEaKllnu, JeKaIIHNe B OCHOBE MPOMBIIUIEHHOTO
crioco0a mony4yeHusi cepHoil kucinoThl. [IpuMenenne cepHoit kKucioTel. Cojid CEpHOM KUCTOTHI,
KaueCTBeHHasl peakuus Ha cynbpaT-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUN B MPHPOJIE.
XVMHYECKOE 3arpsi3HEHUE OKpYXKarollel cpelbl COCOUHEHHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OO61as xapakTepucTika 37eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIEHMS. A30T, paclpoCTpaHEeHHE B MPUPOE, (PU3NUECKUE U XMMUYECKHE CBOICTRA.
Kpyrosopot azora B mpupoje. AMMHAK, ero (U3nIecKre 1 XUMHUIECKHAEe CBOWCTBA, MTOJTyYeHHE U
npuMeHeHne. Conau aMMOHHUS, HMX (U3MUECKMe W XHMHYECKHE CBOMCTBA, HpPHUMEHEHHE.
KavecTBeHHast peaknus Ha MOHBI aMMOHHSA. A30THas KUCIOTa, €€ ToiydeHue, Gu3ndeckue u
XUMHUYECKHe CBOWCTBa (00IIMEe Kak MpeJCTaBUTENs Kilacca KHCIOT U crenupuuecKue).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHUS B KAUECTBE MUHEPAJIbHBIX YA00OpeHU. XUMHUECKOoe
3arps3HEHUE OKpYXarolled cpeabl COSAMHEHHSIMHU a30Ta (KUCJIOTHbBIE MOXAM, 3arpsi3HEHHE
BO3/1yXa, MouBbl U BoJ0EMOB). Docdop, amnorponHbie Moaudukanuu gochopa, pusnueckue u
xummudeckne cporictBa. Okeun dhocdopa (V) u pochoprast kucnora, Gu3NIecKue U XUMHUECKUE
CBOIiCcTBa, mosyuenue. McnonabszoBanue GpocdaroB B KayecTBE MUHEPAIbHBIX YI00pEHUH.

OO6mras xapakTepucTrka 31eMeHToB [V A-rpynmsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCICHMS. YTJIEepoJ, aJUIOTPOMHbIE MOAM(UKALNHU, PAaCHpPOCTPAaHEHUE B MPUPOJE,
¢buznueckue U xuMudeckue cpoictBa. Ancop6uus. Kpyrosopor yriepona B npupone. Okcuab
yriepoja, ux Gu3nvecKue 1 XMMUYeCKHe CBOMCTBA, ICHCTBHE Ha KUBbIE OPraHU3MBbI, ITOJTyYSHHE



U TpUMEHEeHHe. DKOJIOTHYeCKue NpoOieMbl, cBi3aHHbIe ¢ okcuaoMm yriepona (IV), rumoresa
rJ100abHOTO MOTEMJICHNUsT KIMMaTa, MapHUKOBBIM 3¢ (dekT. YroapbHas KUCI0Ta U €€ COJH, UX
¢u3nueckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHUE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-1OHBI. Vcnoas3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHBIC MTOHATHA 00 OPraHUYECKHUX BEUIECTBAX KaK O COCAMHEHUSX yriepojaa (MeTaH,
9TaH, STWICH, AleTHJCH, JTaHOJ, TJIHMLEPUH, YKCYCHas KHCIOoTa). [IpupojHble MCTOYHHMKH
YIII€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HEPTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M IpOMBINUIEHHOCTH. [loHATHE 0 OMOJOrMYecKH Ba)KHBIX BEIECTBAX: JKUpaX, Oenkax,
yIJIEBOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE EIMHCTBO OPTraHUYECKUX H
HEOPraHUYECKUX COCTMHEHUI.

KpemHuii, ero gusnueckue U XUMHUYECKHUE CBOWCTBA, MOTydYeHUEe M npumeHeHue. CoequHeHus
KpemHus B npupoje. O0mme npeacraBienus 06 okcune kpemaus (IV) u kpemMHHEBOI KucioTe.
Cunukatbel, UX MHCIOJb30BaHHE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, ILIEMEHT, OeToH, xeye300eToH. IIpoGnembl OGe3omacHoOro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPUAIOB B TIOBCETHEBHOM JKU3HU.

XUMHYECKHH IKCIIEPUMEHT:

U3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJEOMATEpUANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HAKOMJIEHHE ¢ o0pa3suamMu ceppl M €€ COECJUHEHUSAMHU (BO3MOXHO HCIOJIb30BAHUE
BUJEOMaTepuaoB), HaOdroleHUEe Ipouecca OOYIJIMBaHMS — caxapa IOX  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOMN
KUCIIOTBI, MPOBEJICHHE KAaYECTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMAaTEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
NOJy4eHue, coOupaHue, paClHo3HABAHME M U3y4EHHE CBOWCTB aMMHaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha HOH aMMOHUS U (hoc(aT-uoH U 3ydeHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C ME/bI0 (BO3ZMOXKHO HCITOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YE€HHE MOJAETeH KpUCTAJUIMYECKUX pemEToK anmasza, rpadura,
(bymiepeHa, 03HAKOMIIEHUE € ITPOLECCOM a/ICOPOLIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MoIy4eHue, coOupaHue, paclio3HaBaHNUe U U3y4eHHe CBOMCTB
YIJIEKUCIIOro ra3a, MpPOBEJACHHME KaueCTBEHHBIX pEaKkIuil Ha KapOOHAT W CHJIMKAT-UOHBI U
W3Y4YEHHE IIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPONYKIUEH CHIMKATHOU
IIPOMBIIIIIEHHOCTH, PEIlIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeillne HeMeTasulbl U UX
COEIUHEHUS.

MeTajibl M UX COeAMHEHUS

OO0mias xapakTepUCTUKAa XUMHYECKUX JJIEMEHTOB — META/VIOB HA OCHOBAaHWUHU MX IOJOKEHUS B
Ilepuoanueckoir cucreme xumuueckux diaeMeHToB JI. M. MenneneeBa W CTPOEHUS aTOMOB.
Ctpoenne MetamioB. Mertammyeckass CBSI3b M METAUIMYECKAs KPUCTAIUIMYECKas penieTka.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3nyeckne M XUMUYECKHE CBOMCTBa
MeTtauioB. OO0mMe crnocoObl MoMydeHus] MeTaUTOB. [IoHATHE O KOPPO3WH METAIIJIOB, OCHOBHBIS
CrocoObl 3alUThl UX OT Koppos3uu. CmiaBbl (CTanb, YyTyH, AIOPATIOMUHUNA, OpOH3a) U HX
MpUMEHEHHE B OBITY U TIPOMBIIIIEHHOCTH.



[I{erounble MeTauibl: nosioxkeHue B Ilepuonnueckoi cucreme XxuMuueckux snemeHTos J[. M.
MenneneeBa, CTpoeHHME HMX aTOMOB, HaxOKIcHHE B npupone. dusnueckue M XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIUHECHUM.

[IlenoyHo3emMenbHbICE META/UIBl MAarHUM W KajdblUi: mosnokeHue B llepumoaudeckoi cucreme
xuMudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPHUPOJE.
duszndyeckrue ¥ XMMHYECKHE CBOMCTBA MarHus W KaJblMsa. BakHelInne coequHEHHS KaabIvs
(oxcua, TUAPOKCHU, conHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmomuHuii: nonoxenue B [lepuonnyeckoii cucreme xumuueckux anemenToB /1. . Menneneesa,
CTpPOEHHUE aToMa, HaxokKIeHue B mpupoje. dusznyeckre u XUMUYECKHUE CBOMCTBA ATFOMHUHMSL.
AmpoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUSI.

Kenezo: nonoxenne B [lepuoanueckoit cucreMe xumuueckux snemeHToB J[. . Menneneena,
CTPOEHUE aTOMa, HaXxOoXJeHHe B mpupoac. Duznueckne W XUMHUYECKHE CBOMCTBA JKEJE3a.
Oxkcunpl, runpokcuasl u conu xxenesa (I1) u xxenesa (I11), ux cocras, cBoICTBa U MOTyUEHUE.

XUMHYECKHH IKCTIEPUMEHT:

O3HAKOMJICHHE C 00pa3llaMU METaUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOICTBAMH, H3yUeHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA Kajbl[Usi M HATPUS C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IMpOIECCa TOPEHHUsS JKee3a B
Kucioposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAYeCTBCHHBIX PEAKIMA Ha MOHBI: MArHUs, KaJbIlUs, AIFOMUHMS, IUHKA, xkene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHHE W ONMKMCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATpPHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alIFOMUHUS U TUIPOKCHU]IA [IMHKA, PEHICHHE YKCIEPUMEHTANbHbBIX 3a7a4 110
Teme «BakHelme MeTalljIbl U UX COCTMHEHUS.

XuMus M OKpyKamoLas cpeia

Bemectsa u maTepualibl B IOBCEIHEBHOW *KM3HU YeJIOBEKA. be3omacHoe UCIIONb30BaHNE BELIECTB
U XUMHUYECKUX peakuuil B ObITY. IlepBas momols npu XMMHUECKHUX 0YKOrax U OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYyXkarolled cpeabl (MpeenbHas JOMyCTUMas KOHIEHTpalus
BerecTs, ganee — [1JIK). Ponb xumun B perieHun 3K0I0rn4eckux npooiiem.

XUMHYECKHH IKCIIEPUMEHT:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).
MexnpeameTHblie CBSI3U

Peanuzanus MexnpeaMeTHBIX CBSI3€M MPU M3YYEHUU XMMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3
WCIIOJI30BaHNE KaK OOIMUX eCTECTBEHHO-HAYYHBIX TOHSATHN, TaK W TIOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHBbIC TMOHATHS: HAy4YHBIM (PAaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJM3,

CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOIEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOTIOTHS, MaTepHAIIBI.



®uznka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaINOAKTUBHOCTb,
MOJIEKYJIa, SIEKTPUUECKUN 3aps]l, TPOBOAHHUKH, MOTYIPOBOAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeN0, O0BEM, arperarHoe COCTOSIHME BEIIECTBA, ra3, PacTBOP, PAaCTBOPUMOCTb,
KpUCTAJIIMYECKast pelIéTKa, CIu1aBbl, GPU3HMUECKUEe BETMYUHbI, AMHUIIB U3MEPEHHS, KOCMHUUECKOe
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, IpixaHue, Ouochepa, HSKOCUCTEMa, MHUHEpaIbHbIE YIOOpEeHHUS,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAeMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNIbTAaThl OCBOEHHSI IIPOrPaMMBbl OCHOBHOT'O O0IEro 00pa3oBaHMsl TOCTUTAKOTCS
B X071¢ 00yUeHHsI XUMHH B €IMHCTBE YY€OHON M BOCIIUTATEIBHON JESITEILHOCTH B COOTBETCTBUHU
C TPaJAULIMOHHBIMU POCCUNCKUMU COLMOKYIBTYPHBIMU U 1yXOBHO-HPABCTBECHHBIMU LICHHOCTSAMU,
IOPUHATHIMU B OOIIECTBE IMpaBWJIAMU U HOPMAMM IOBEJIEHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00YyYaOLIUXCS.

JIn4yHOCTHBIC pe3yIbTaThl OTPAKAKOT T'OTOBHOCTDH 06yqa10mnxc;1 PYKOBOACTBOBATHLCA CHCTEMOH
MO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIupPCHUC OIIbITA ACATCIbHOCTH Ha e€ OCHOBE, B TOM
YHCJIC B HaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

LIEHHOCTHOI'O OTHOILIEHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY MU HAYIHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOHM HAayKH B JKH3HHM COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BIIAJIETh TIOCTOBEPHOW HH(OpMAIei 0 MEepeAOBhIX TOCTHIKECHUSX W OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MNpEaACTaBIICHUA O COUAJIBHBIX HOpMax M IpaBujIaxX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, y4eOHOMCCIIEI0BaTENbCKOM,
TBOPYECKON W JPYrUX BHUIAX JACSITEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JeSITeIbHOCTH TIPU BBIMOJIHEHUM Y4E€OHBIX, MMO3HABATEIbHBIX 33734, BHIOJHEHUH XUMHUYECKUX
SKCIICPUMCHTOB, CO3JaHHUU yqe6H},1x IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHHUIO U
B3aMMOIIOMOIIM B TIpoliecce 3TOM y4eOHOM JesATeTbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE
MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapHHIefI C MO3UIMHU HPAaBCTBECHHBIX U ITPABOBBIX HOPM C y‘IéTOM
OCO3HaHUS MTOCJIEJICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHUCCKHUE MPCACTABICHUA O BCHICCTBC U XUMHYECKOMN pC€aKknun, COOTBECTCTBYIOIIUE
COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKHU U COCTABJIAIONIUEC OCHOBY IJId TOHHMMAHUS CYHIHOCTHU



HAYYHOH KapTHHBI MUpA, IPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBA35X 4YEJIOBEKAa C MPUPOAHOM CpeAod, O pONIM XMMHM B TIO3HAHMM OTHX
3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE Ha IIOJyYEHUE HOBBIX 3HAHMM II0 XUMHUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIILHOM,
MH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITETILHON PaOOTHI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

uHTEpeC K OOyYeHHMIO M TIO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMIO0, MIPOCKTHON M HCCIEN0BATEIbCKON IEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHME [IEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3I0POBBI  00pa3 JKW3HHW, OCO3HAHWE IIOCJICJACTBUH W HEMPUATHE BPEIHBIX IMPUBBIYCK
(ynotpebneHusi ankorojisi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COOIIOACHHS IPaBUII
0€30MacCHOCTH NP OOPAIIECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEATbHOMN YKH3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY U3YUEHHUIO MPOQECCHii U Tpyaa pa3inyHOrO poja, YBaXKEHHUE K TPYAY
H pe3ylibTaTaM TPYHOBOﬁ ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBC MPUMCHCHUA HNPCIMCTHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIIKEHUS
00pa3zoBaHusi ¢ y4€TOM JUYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U TMOTPEOHOCTEH, ycCHemHol mnpodecCHOHANbHON MAeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B TIPOPECCHOHATBLHON CPE/IE;

6) 9K0JIOrH4€eCKOT0 BOCITUTAHUS

HKOJIOTUYECKU 11eJ1eCO00Pa3HOEe OTHOLIEHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE
e CyllecTBOBaHMs, IOHUMaHHWE IIEHHOCTH 3JI0pOBOrOo M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTO MOBEACHUS MPpU paboTe C BElEeCTBAMH,
a TaK)Ke B CUTYyalUAX, YIPOXKAIOIINX 30POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, MOTy4YyaeMmble MpPU M3YUYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEeAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJOB XUMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJACTBOBATHCA UM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJIbHOW IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMEeTHBIX pe3ylbTAaTOB BBIACNISIOT 3HAuYMMble Uil (opMHpoBaHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (T10O3HaBaTEIbHbIE,



KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpBIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHO! AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

YMCHUA HUCIIOJIB30BATh HpI/IéMbI JIOTUYCCKOI'0 MBIIIJICHUA IIPH OCBOCHHUU 3HAHUIL: PaCKpbIBATb
CMBICIT XHUMHYECKHX TMOHITHM (BBII[GJ'IHTB HUX XapakKTCPHbIC IIPU3HAKH, YCTaHABJIMBATb
B3aUMOCBA3b C OPYIruMuU HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATHUA JIsA 00BSICHEHHUS OTACIBHBIX
(baKTOB u HBHCHHﬁ, BI)I6I/IpaTB OCHOBAHMS U KPUTCPUH JIA KJ'IaCCI/I(bI/IKaHI/II/I XHUMHUYCCKUX BCIICCTB
N XUMHYCCKHX peaKuHﬁ, YCTaHaBJIMBATb MNPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU
HN3YUCHUA, CTPOUTH JIOTMYCCKHUE PACCYKIACHUS (I/IH,HYKTI/IBHBIG, JACAYKTUBHBIC, IIO aHaJ'IOFI/II/I),
JA€J1aTh BBIBOJAbI N 3aKJIIFOUCHU A,

YMEHHME INPUMEHATh B IPOLECCE IMO3HAHMUS TNOHATUS (IIPEIMETHBIE M METANPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, HPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU pElIeHUH Yy4eOHOo-
IIO3HABATENIBHBIX 33134, C Y4€TOM O3THUX MOJEIbHBIX MPEICTABICHUN BBIABITH U
XapaKkTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
[IPOTUBOPEYHS B U3YYaEMBbIX IIPOLIECCaX U ABJICHUIX.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

YMEHHUE UCIIOJIB30BaTh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a TAKKE B
Ka4yecTBE OCHOBBI Il (hOPMUPOBAHUS THUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpEeTEeHNE OMbITa MO IUIAHUPOBAaHWIO, OPraHM3allMd M TPOBENEHUI0 YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM MPOLIECCca, CAMOCTOATEIBHO MPOTHO3UPOBATh €ro
pe3ynbTatr, (opMmynupoBaTb OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHME BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BHUJIOB U
dopM mpesacTaBieHUs], MOIY4aeMy0 U3 pa3HbIX UCTOUYHUKOB (HAy4HO-NOMYJISIpHAs JUTEpaTypa
XUMHUYECKOI'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcel MHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE TMPHUMEHATh Pa3IMyYHble METOJbl W 3alpOChl MPH IMOMCKE W OTOOpe MHPOpPMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YY€OHBIX M MO3HABATEIHHBIX 3324
OTpeNieNIEHHOr0 THUMa, MPHOOpPETeHHEe OIbiTa B 00JACTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHAE KYIbTYPOH aKTHBHOTO MCITOJIE30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy THpeacTaBICHUs
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/laud HECIOXHBIMH CXEMaMH, JharpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;



YMEHHE WCIONIb30BaTh W AaHAIM3MpPOBATh B IIpollecce Y4YeOHONH H HCCIeNoBaTeNbCKON
JEeSTENIbHOCTH UHPOPMAIIUIO O BIMSHUU MIPOMBIIIIEHHOCTH, CETLCKOTO X0341CTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe Auayiora u (WJu) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMoi
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BBITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHHsSI TIPEJCTABIATh TOJyYEHHBIC PE3YNIbTAaThl MO3HABATECILHOW JEATEILHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIMI0 pPE3YJIbTATOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (Ja00opaTOpPHOTO OMbITa, J1a0OPaTOPHOM PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIBHOW W
HCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHH BO3HHUKAIOIIUX MpPoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJIAaCOBaHMs TO3HMIUN (0O0CYXIEHHUS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBID», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryisiTuBHBIE yHHBepcalbHbIe y4eOHbIe AeilicTBUA:

YMEHUE CaMOCTOSITEIbBHO OMNpPENeNsATh 1EIH JACSITeIIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Hanbosee 3P PEKTUBHBIE CIIOCOOBI PEeIIeHUs YICOHBIX ¥ TTO3HABATEILHBIX 33/1a4, CAMOCTOSTEIIEHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JSHCTBHI IPH BHIMOTHEHUN 33JaHUN
C Y4ETOM TOJIyYCHHUSI HOBBIX 3HAHUH 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIUsX,
OIICHUBATh COOTBETCTBHUE MOIYYCHHOTO Pe3yjIbTaTa 3asBJICHHON 1IeJH, YMEHHE MCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPE/JIaracMbI€ B YCJIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX pe3yabTATOB [0 OCBOGHUIO  005A3aTEILHOTO  COJEpXKaHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUIBl JEATEIBHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K kon1y o0y4yeHnus B 8 kjiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaxaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUH: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTEJIbHAS ATOMHAsl U MOJIEKYJISIPHAs Macca, KOJIMUYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi Ol XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJISIPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XHMHYECKas peaxius,
KJIaccu(uKalus peakiyii: peakluud COeIMHEHUS, PEaKIMH Pa3JIOKEHHs, PEaKLUU 3aMelIeHus,
peakuu 0OMeHa, 9K30- U HJIOTEPMUYECKHE PEAKIUH, TEIIOBOH 2P PEKT peakuu, Aapo aToma,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTaNb, PAJUYyC aToMa, XMMHUYECKasl CBS3b, MOJIIpHAs U
HENoJIsipHasi KOBAJIEHTHAs! CBA3b, MOHHAs CBSI3b, MOH, KATHOH, aHHOH, PacTBOpP, MaccoBasi A0S
BellecTBa (IIPOLEHTHAs! KOHIIEHTpAl|sl) B pacCTBOPE;



WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U IPUMEHSTH 3TU TMOHSTUS TIPU
OTIMCAaHUH BEIIECTB U UX MPEBPAICHUI;

HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHHS (OpPMYJ BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUN;

OTIPE/ICNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX COCTUHEHUSX, NMPUHAAJICKHOCTh BEHIECTB K OMpPENEIEHHOMY Kiaccy
coequHEeHUH Mo (GopMyiaM, BUJ XUMHUYECKOH CBS3U (KOBAJICHTHAS U MOHHASI) B HEOPTAHUUECKUX
COEMHEHUAX;

packpsiBaTh cMmbic [lepuoauueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XMMHUYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHS B
Ilepnonnueckoi cucreMe, 3aKOHOB COXPAHEHHUsI MAaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOrapo;

OMKCHIBATh U XapakTepu3oBaTh TabmuunHyio ¢opmy Ilepuoanueckoil cucTeMbl XMMHYECKUX
AJIEMEHTOB: Pa3JIMuaTh MOHATHS «TJIaBHas moarpymma (A-rpymma)y» u «nobdounas moarpymnmna (b-
rpyImma)», Majible U OOJbIINE EPHOIbl, COOTHOCUTH 0003HAUEHHUS, KOTOPBIE UMEIOTCS B TaOuIIe
«llepuognueckas cucrema xumuueckux odiemeHToB [[. WM. MengaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjpa, odiiee
YHUCJIO JIEKTPOHOB U PaCIpeiesieHHUe UX 10 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYCCKHE PEAKIINU
(10 YuCITy ¥ COCTAaBY YYacTBYIOIMX B PEAKIIUU BEILECTB, IO TEINIOBOMY 3P HEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIJIACCOB,
IIOATBEPIK1asl ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peakiui;

IMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCHMMOCTH OT UX KAYECTBCHHOI'O COCTaBa, BO3MOXHOCTH
MMPOTCKAHUA XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEHIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (QopMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIInH;

IMPUMCHATH OCHOBHBIC OIICpaliun MBICITUTEIIBHON ACATCIBbHOCTH — aHAJIM3 U CUHTE3, CPAaBHCHUC,
O606H_ICHI/IG, CHUCTEMATHU3alltIo, KJ'IaCCI/I(l)I/IKaI_II/IIO, BBISABJICHUC TPUYNHHO-CIICACTBCHHBIX CBsI3EM —
IJI1 U3y4YCHUA CBOMCTB BE€IICCTB M XHWMHYCCKHX peaKquI, €CTCCTBCHHO-HAYUYHBIC MCTOIbI
IIO3HAHUS — Ha6HIOI[CHI/IC, N3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ u MLICHCHHBIﬁ);

cJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XUMHUUECKOM Mocyn0il u 1abopaTopHbIM 000py/I0BaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), IMPUTOTOBICHHIO PAcCTBOPOB C OMNpeneI€HHOW MaccoBOM Joiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHI IIO
pacmo3HaBaHUIO PACTBOPOB IMIEJOYed MW KHUCJIOT C TOMOIIBIO HMHAMKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U ApYyTHe).

K koH1ly 06yueHus B 9 kjacce npeMeTHbIE pe3yJabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:



PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX MOHSITHI: XUMUYECKUNU 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KAaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOXXHOE  BEIIECTBO,  BAJICHTHOCTb,
ANIEKTPOOTPHUIATEIBHOCTh, CTEMEHb OKHUCICHHS, XHMHUYECKas pEaKIus, XUMHUYECKas CBS3b,
TEIIOBOM 3P (HEKT peaKIuu, MOJIb, MOJSIPHBIH 00BEM, pacTBOP, JIEKTPOIUTHI, HEIJIECKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS. JAWCCOIUAINS, DPEAKIMM HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBeCHE, 00paTUMbIC K HEOOpATUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKHUCJIUTEh, BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAHOBICHHE, aUIOTPONHs, aM(OTEPHOCTH,
XHMUYECKass CBs3b (KOBAJCHTHAs, HOHHAs, METAJUTMYECKas), KPHUCTAIMYECKas peméTka,
KOpPpO3Usi METAIOB, CILIABbI, CKOPOCTh XWMHUYECKOW pEaklHMH, TMPEIeIbHO JOMyCTUMAas
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATUN U IPUMEHATH 3TU NOHATHS IIPU
OIIMCAaHUU BELIECTB U UX IPEBPALLECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHMKY MAJISi COCTaBiICHHS (DOpMyN BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKIIM;

ONPEAENATh BAJNICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHMM MO
dbopmyrnam, BUJ XUMUYECKOHN CBSI3U (KOBaJCHTHAs, MOHHAS, METAJUINYECKAs) B HEOPTAaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyle, xapakTep cpelbl B BOAHBIX PacTBOPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAJUIMYECKON PEeIIETKM KOHKPETHOIO BEUIECTBA;

packpeiBaTh cmbici Ilepuonnueckoro 3akona [[. M. MenneneeBa M JEMOHCTPUPOBATH €ro
MOHMMAaHUE: OINHCHIBATh M XapaKTepu3oBaTh TaOnuuHyio Qopmy Ileproguueckoil cuCTeMbl
XUMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
HUMCIOTCA B HCpHOIIHHGCKOfI Ta6JII/III€, C YHCIOBBIMHU XaApPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/Ipa, 00IIee YUCIIO0 JIEKTPOHOB U paciipe/ie]IeHHe UX 1o
SJICKTPOHHBIM CJ'IO?IM), 00BACHSITD 06HII/I€ 3aKOHOMCPHOCTHU B MU3BMCHCHHU CBOMCTB DJIEMEHTOB H
UX COEIMHEHHMI B Mpejesiax MajblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC DJIEMCHTBI, HCOPraHMYCCKHUEC BCUICCTBA, XUMHUYCCKUC PCAKIIUU
(HO YHUCITY U COCTABY YHAaCTBYIOIINX B pCAKIIUN BCUICCTB, I10 TCIITIOBOMY B(I)Q)GKTY, 1O UBMCHCHHIO
CTCIICHEH OKHCIICHHS XUMUYECKIX 3J'I€M€HTOB);

XapaKTCpU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie n CHCI_II/ICI)I/IIIGCKI/IC XUMHYECKHE CBOMCTBA MMpOCTBIX H
CJIOKHBIX BCIICCTB, IIOATBEPIKAAA OMUCAHUEC IMTPUMEPAMU MOJICKYJIAPHBIX 1 MOHHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTABJIATh YPABHEHUS JJIEKTPOJUTUYECKON JTUCCOLUALUU KUCIIOT, IIEJI0YEN U COJIEH, ITOIHbIE U
COKpaIIEHHBIE YPAaBHEHMSI PEAKIMl MOHHOTO OOMEHa, YpaBHEHHUS pPEaKIMH, MOATBEPHKAAIOIINX
CYILLIECTBOBAHUE T'€HETUUYECKON CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEaKIUii TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILIni;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BOSMOXXHOCTH IIPOTEKaHUS
XUMHYECKHX MTPEBPAILCHHI B PA3JIMYHBIX YCIOBUSIX;



BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChbl BELIECTB, MACCOBYIO JIOJIIO
XMMHYECKOTO 3JIeMEHTa IO (hOpMyJIe COEIMHEHMs, MacCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

cOOJIIO/IaTh TPABUIIA MOJB30BAHHUS XUMHUECKOW MOCYAO0H U J1a0opaTopHbIM 000pyIOBaHHEM, a
TaKXe MpaBHiia OOpPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU TI0 BBITOJHEHHIO
71a00PaTOPHBIX XUMHUYECKHX OIBITOB 1O IMOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa);

NPOBOANUTH PEAaKIHH, TOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cynbdaT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUSI W HMOHBl HM3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111IeHNe, CUCTEeMAaTU3AINIO, BBISIBJICHUE MPUYUHHO-CIECJCTBEHHBIX CBS3€H — I M3y4CHHS
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIHUil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Haumenopauue | KOJHYeCTBO 4acoB
Ne n/ A31ET0B 1 TeM DJIeKTpOHHbIe (I ppoBbIe)
- p Bceer | Kontpoabsn | [IpakTuueck 00pa3oBaTeIbHbIE PECYPCDI

IporpaMMel 0 ble paboTbl | Me padoThI

Pasnes 1. lleppoHavyabHble XUMHYECKHE OHATHS

Xumust —
BakHast 00JacTh
€CTECTBO3HAHMS bubmmorexa

1.1 .| 5 2 LHOK https://m.edsoo.ru/7f41
U TPaKTUYECKOU 837¢
JNEATEILHOCTH —
YeIIoBeKa
BemecTBa u bubnmmoreka

1.2 | xumMuueckue 15 1 LHOK https://m.edsoo.ru/7f41
peaknuu 837c

| Hroro no pasneny | 20 | |
| Pa3nen 2. Baxkneiiime npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB |

EEZJJII}(’)X.O bubnuorexa

2.1 PO 6 IHOK https://m.edsoo.ru/7f41
Ilonsarue 00

837c

OKCHJIaX
Bonopon.Ilonstu bubnuoreka

2.2 |e o xucimoTax u| 8 1 ILHOK https://m.edsoo.ru/7f41
COJISTX 837c
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Boga. PactBopsl. bubnuotexa

2.3 | Ilonsarue 00| 5 1 1 IHOK https://m.edsoo.ru/7f41
OCHOBaHHSX 837c
I?HC;Z]:IHG bubnuorexa

2.4 11 1 1 LHOK https://m.edsoo.ru/7f41
HEOPraHHYECKUX 837c
COeJIMHEHU E—

Hroro no pazneny | 30 |

Paznea 3. Ilepuoanyecknii 3axkon u [lepuoanyeckasi cucreMma XuMH4YeCKHX 3JjieMeHTOB /1.

HU. MenaeneeBa. CrtpoeHue aTomMoB. Xumudeckass CBsi3b. (OKHCIMTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN
[Tepuoanueckuii
3aKOH u
I(ECP:;;I;W{GCKM bubmmoreka
3.1 7 LIOK https://m.edsoo.ru/7f41
XUMHYECKUX
837¢c
anemenToB [. .
Menneneena.
CtpoeHue aToma
XumMudeckas
CBSI3b. bubnuoreka
3.2 | Okucaurenpuo- | 8 1 ILHOK https://m.edsoo.ru/7f41
BOCCTAaHOBHUTEIIb 837c
HBIE PEAKIUU
bubnuorexa
Htoro no paznemny 15 LOK https://m.edsoo.ru/7f41
837c
bubnuorexa
PesepBHOE Bpems 3 HOK https://m.edsoo.ru/7f41
837c
OBIIIEE
KOJIMYECTBO
YACOB 1o 68 4 >
ITPOT'PAMME
9 KJIACC
KoJunuyecTBo 4acos
Ne m/ H;HZEEEB:H::M DJIeKTpOoHHbIe (M (poBbIE)
n pa3n Bcer | KontpoabH | [IpakTnueck 00pa30BaTelbHbIE PECYPChI
IporpaMMel 0 ble pa0doThl | Me padoThI

Pasnea 1. BemecTBo U xXumuue

CKHe peakiun

11

[loBropenne u
yriyonenue
3HaHUHI
OCHOBHBIX

Bbubaunoreka
LIOK https://m.edsoo.ru/7f41
a636
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paznenos Kypca 8
KJiacca
OcHoOBHBIE
3aKOHOMEPHOCTH bubimotexa
1.2 p 4 IIOK https://m.edsoo.ru/7f41
XUMHYECKHX
. a636
peakiuit
DIEKTPONUTHYEC
KiI;(I:co HALLS bubnuoTeka
13 |72 LTI, 8 1 1 LIOK https://m.edsoo.ru/7f41
XuMUYecKue
a636
peakuu B
pacTBopax
HToro no pazneny | 17 |

Pa3zgen 2. HeMeTaJIBI M UX COCAUHEHUSA

2.1

O06as
XapaKTEePUCTHKA
XAMHUYECKHUX
asiemenToB VIIA-

TPYIIIbL.
T"anorensl

bubnnoreka
LIOK https://m.edsoo.ru/7f41
a636

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
ayieMeHTOB VIA-
rpynnsl. Cepa u
€€ coeIMHEHNA

bubnnoreka
LIOK https://m.edsoo.ru/7f41
a636

2.3

O6mmas
XapaKTepUCTHKA
XUMHNYECKUX
JJIEMEHTOB  VA-
rpynnsl.  A3oT,
dochop u wux
COCIMHCHUA

bubnnoreka
LIOK https://m.edsoo.ru/7f41
a636

2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHUX
anemeHToB [VA-
IpyIIBL. YTIIepoa
U KPEMHUH H X
COEIMHEHUS

bubGanoreka
LIOK https://m.edsoo.ru/7f41
a636

| Uroro no pazgeny

25|

| Pasznen 3. Mera/liibl M UX COeTUHEHUS

3.1

OO0mme cBoicTBa
METAIUIOB

4

Bbubaunoreka
LIOK https://m.edsoo.ru/7f41
a636
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Baxueiimnue bubauoreka

3.2 |wmeramel w  ux| 16 1 2 LIOK https://m.edsoo.ru/7f41
COCITUHEHUS a636
| HToro no pazneny | 20 | |
| Paznea 4. Xumusi u oKpyskamomas cpeia |
BemectBa u bubnmnoreka
4.1 | MaTepuasl B| 3 LIOK https://m.edsoo.ru/7f41
KU3HU YeJIOBEKa a636
Htoro no pazneny | 3 |
bubnuoreka
PesepBHOE Bpems 3 LIOK https://m.edsoo.ru/7f41
a636
OBILEE
KOJIMYECTBO
YACOB 1o 68 |4 !
I[TPOI'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

Xumust. 8 knace: yue0. i o0ieoopazoBaTenbHbIX yupexaenuii / O.C. ['abpuensH. - 3-e u3fl., CTPEOTHIL.
- M.: [Ipoda, 2022. - 286 c.

Xumus. knace: yueb. ans oomeodpazoBaTenbHbIX yupexaeHuii / O.C. 'abpuensH. - 3-e u3[., CTPEOTHIL. -
M.: JIpocha, 2022. - 288 c.

METOINUYECKUE MATEPUAJIBI VI YUYUTEJIA

Bsenure

1. Tabpuemnsa O. C., Bockoboiinukosa H. I1., Smykosa A. B. HacronbHast kaura yautens. Xumus. 8 KII.:
Metoauueckoe ocooue. - M.: JIpoda, 2021.

2. I'abpuensu O. C., fmykoBa A. B. Terpaap ans 1a00paTOpHBIX ONBITOB M MPAKTHYECKUX PaboOT. 8 KII.
K yueOnuky O. C. I'abpuensna «Xumus. 8 xnacce». M.: [Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocobue k yueOuuky O. C. ['abpuensaa «Xumus». 8 kiacc / O. C.
I'a6puensa. — M. : lIpoda, 2021. — 109.

4. I'abpuensy, O. C. Meroanueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9 xnacc / O. C.
labpuensu. — M. : [poda, 2021. — 108.

5. Xummus : TexHonornyeckune kaptel kK yueouuky O. C. ['abpuensna « Xumus. 8§ Ki1accy : METOJUYECKOe
nocobue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xummus : TexHonornyeckue kaptel kK yueouuky O. C. ['abpuensna «Xumus. 9 kiaccey : METOJUYECKOe
nocobue / JI. Y. Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KonTponbHble n mpoBepouHsie padboThl K yueOHuky O. C. ['abpuensHa «Xumus. 8» / O.
C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: Ipoda, 2022. nannsie
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Beenurenannsichttp:/www.chemnet.ru ['azera «XuMusi» u calT 1 yuurens «5 uay Ha ypoK XUMHUM»
http://him.1september.ru Equnas xomrekmus LIOP: ITpenMeTHass KOTUIEKITAS « XM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC IKCTIEPUMEHTBI: XHUMHUSL.
Konnexkius Poccuiickoro 061ieo0pa3oBaTenbHOro nopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnmukOepoBoii

http://www alhimik.ru Beepoccuiickast omuMImaaa mKOoIEHHKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckast XuMusi: SIEKTPOHHBIH y4eOHUK ISl CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: IEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITEIH KOJUTSIHK: XUMUS

http://www.chemistry.ru /lucTaHIiMOHHAs] OTMMIIHA/A 10 XMMHUH: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTeIbHbIH IPOEKT
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